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Leaders /Rural School Teachers/Didimen .
.Busincss Development Officers/Priests;

Adult Education Qfficers / Politicians
Rural Development Officers / Pastors
Trajiners / Student Volunteers / Leaders
Good deed Doers / Nutrition Workers
Vocational Training Centres / Leaders
Volunteers / Bisnismen / Missionaries
Community”® Leaders / Welfdre Workers
Health Workers / High Scheol Leavers
Communicators / Animators / Trainers

Liklik jll;gg gives community level leaders and trainers in Papua New Guinea better acecess -to rural development
information sources, with the goal of village self-help action. Short, rich articles on crops,
cesses, designs, health, animating rural development; lists of books, pamphlets and organizations; plus cam-
ments and editorials fromabroad range of contributors.
-, but it is basic, technically sound; and helps the Teader define an interest and find further information.
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If you take away from the midst

of you the yoke, ‘ )
the pointing of the fingfix, ard

Spealsin

wickaedness,

If you pour yourself out-for the

- hungry

fand satisfy the §ésire of the

aft]ictqg,

Then shail your light rise in the

darkness

-3
and your gloom be as the -

noonday.

And the Lord will guide you
continually, -
and satisfy your desi;e_with good

Jthings,

£y

and make your bones strong;
and you shall be Ilike a watered

garden,

like a spring of water,
whose waters fail not.
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FORWOF(D‘::"‘

Appnopriaté techn01dgy, intermediate technology, self-help .
technology are becoming common terms in Papua New Guinea. Even
though we do have* cons1derab1e advanced téchnology, there js

a growing appreciation for technology which our peop1e in the‘
villages can initiate, maintain, and "control - technology'®

which uses locally available resources, and which fits better
with our way of doing things. _ . : _

=

Papua New Guinea has a rich and varied treasure of basie tech-
nology as an integral part of her culture.. So appropriate
technology is not new - only the name is new. The,challenge is
to encourage our people to continually rediscover themselves
-and their capabi]ity toe c¢reate and innovate.

Lik1ik Buk is an 1nva1uab1e ‘tool for those whe: . work at this
task. We commend. it for w1despread use, and congratu]ate all
who part1c1pated in producing it.
r

o
LsS o~
M. T. Somare
Prime Minister
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HOW LIKLTK BUK HARRENED -

In April: 1975 about one hundred cchurch-related
. grass roots level. rural development workers met in

a sem1nar in Lae to share their experience. We
_ heard adgain and again, “"But where do 1 find out
‘gbdut this?" or "Where dé 1 find out aboubt that?"
Biscussing ways to help the workers get the inform-
.ation they need became a very impaortant ‘nart.of that
seminar., There was strong agreement that a printed
handbook catalogue of information should be develop-
ed to support the activities of village workers ail
over Papua New Guinea. :

The objective was a readily available and reasonably

up-to-date reference that would give workers access .

to the information that they need. - Pr

We have been delighted at the response to this effort
shown by a broad range of contributors. We have
found many new friends and allies of villaga develop-
ment among church, government, academic and business
groups, and nave been pleased at the continuing
- response from the rural deve]opment workers them-

. selves.

The 1976 edition of 5,000 copies sold out in Tess
than two months. This time we have twice as many -
pages, three times as many contributors, and 12,000
have been printed. A 'modest office has been sei up
‘as.a three-year special project to handle production
of Lik1ik Buk and to respond to infdrmation requests.
A pidgin version of the Buk is in progress, and
portions of the Buk are being translated and re-
printed by Lotu Pasifika Productitns for use in the -
* South Pacific.

THE PURPOSE OF LIKLIK BUK

Findiﬂq and evaluating answers o specific questions
is a difficult, sometimes hopeless task for a person
(even a competent person) who has no library, no
telephone, few everyday professional associates, and
very irregular mail service.

At the same time, many of those persons in PNG who
have the greatest wealth of technical information
and experience in rural development have been
"promoted" out of rural life into desk-bound admin-
istrative jobs, —_—
Liklik Buk is a way to give easier access to inform-
ation sources and to stimulate more dissemination
of the expertise available. It is patterned some-
what after the approach used by The Whole Earth
Catalogue in the United States, though the finished
pook is of course guite different.

A key part of this concept is that the materials are

to be updated more or less continugusly through the
written responses of the readers. It is a big job,
of course, but basically, Liklik Buk is designed to
be self-supporting, self-revising, self-updating
{Jjust as RuraT Develapment ought to he),

LIKLIK BUK IS NOT FINISHED

We have only "scratched the surface."
see, there are many areas of information which must
be improved, and many good things happering in Papua

As_you will

New Guinea which have been left out. With your help
the next issue will be better. ’ :
The Buk 15 printed on newsprint because we don't
think you'll need to keep it for more than a year.
or so. When the next Buk comes out it will contain
the good things from this one, plus the new things
you have sent us. When you get your new one, throw
this one away! {but don't use it for smoking!)

CUOW YOU CAN HELP US

I. If you know how to do something that isn't
already in Liklik Buk, and you think that someone
else might Tike tao try it, wrife to us and teil us
about it. Tell us as much as you can, so that we
can tell others in the next Buk. ‘

2. If you see something in the Buk that you can
tell us something more about, tell us so that we
can add it to the next Buk. Me will write your
name next to that information.

3. If you see something that is wrong in the Buk,
write and tell us about it so that we can changE_Tf
in the next Buk.

So - the next Buk . will be much better!

To encourage you to write something for the next
Buk, we will give you a free copy if you send us
something that is printed in it.

cont*d

A




'IHow T0 USE LI](LIK BUK -

Y
- o

For Heaven's sake DDN T READ THIS BUK'”It is: a book
for Jbrowsing a 1ittle bit at a time. S Hide' it dn the
bottom of. your ."in"- basket as encouragement to empty
it.” Put it. in the box where you hide your bank pass-
book - (You' 11 be.a rich man if yot read the Buk eack
.t1me you plan‘to withdraw money), *wKeqp it next to

otr Bivle for, read1ng when the- e /doesn)t have
‘ so1ut10n for, . your particuldr, prob1em
~don't be 1iké the didiman:we know -who' Teft his un-
opéned copy at home while he-spent threé months
research1ng the following problems for council pro-
jects: an easily built fish smoking unit for
village use, a-source of supply fpr coffee pulpers,
jand a recipe for. rat~ba1t
'LIKLEK BUR!

‘Look at the index in the front of the Buk if
I’ you dré tryi b solve a. particular prob]em. You
5 w111 see . that the materials are d1v1ded into:
i T UCROPS
- 'LIVESTOCK
. ‘PROCESSES
"DESIGNS '~
“ANIMATING VILLAGE DEVELOPMENT
“ "HEALTH .
. GENERAL. REFERENCES

A

Some ba51c 1nfqnmat10n for your quest10n wiil .be s
2 Found (we hopéﬁ in.one of the major sections.
~“But.since many problems have several parts to a
so]ut1on, extra information will be foupd in other
sect10ns, too. . The page numbers in the margins -
g1ve you the pl&ce to find this 1nformat1on

There are some topics that we still don't have
contributions for. . We have put these headings im,
.to encourage you to fill the blank in the next
edition :(and receive a free copy of that edition
if your: contr1but1on is accepted)

If you find that the information in the Liklik Buk
js not enough for what you want to do, write to the
person who contributed the article OR get the books
or pamphlets that are mentioned OR write OR visit
the people-and places that have had experience

with -the matter. Or. do all three! If all these
fail, write to the Editors, Lik1ik Buk, Box 1920,
Lae, and we'll try toghelp. "

Be sure to slip through the pages from time to
time. It will put new ideas ‘into your head, and
someday you, may find a use for them. :

It takes time and money to do many of the th1ngs
in the Liklik Buk, but more importantly, knowledge
and abiTity. Liklik Buk will give %ou an idea of
how much time and money you will need, and some
hints on where id find a 1ittle knowledge. But
the Buk can not give you the ability.s This you
will get only from trying and practicing.

*
"

But pledse

- whigh, were all in_the __ .

-al1-important question of how to

V’I-LLF\GE SELF HELP ACTION- IS OUR GOAL
will not retend that LiKiTk Buk is for the

. dq ect use of village people - .though it is meant . :

to be for their henefit. It is primarily-a .

" sUpport -for those-who' have dedicated- themselves to

working with village people: didimen, teachers,
business development officers, pastors, university -
students, overseas- vquntee?s, or v111agefleaders
May it give- 1nsp1rat1onb new ideas, helpful 1nform—=
ationy and may it lead to actlon'

Ne hope that even those with 11m1ted ability. in
English can make same sense out of the names,
addresses, and suggest1ons

-PNG ‘may well have more avaiiab1e techn}cal expertise
. than any, country of its size anywhere in the world. -
~ When we read of the pub11cat1on5 available, the-

research and study: gorng oni; the different organ-
izations ready to giye information and assistance, .
we must come to.the conclusion that in PNG avail- . °
ability of technology is not the problem. Itf%
effective application is a problem, though. on"
balance, PNG seems to be strong-on research, study,

'd1scuss1on,_pub11c1ty, and weak on dissemination of

information, coordination, field action, critical
-evaluation. We tend to be strong on topls and
machines, technical iAnovations, and weak on thMe
"animate" the

©

phocess of total human development.

We dedicate L1k11k Buk to PNG v111age se]f he]p
ACTION. e

peter RHale

B. David Williams, dr.

.
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WANTOK Publications -
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Energy Crops S i

.

bananas’,
h
BANANAS - - BANANAS _-
Botanical name: Musa sp. *
Height: 3 - ém.
Age to first producticn: 8-12 months
Norma} 1ife span:  Diploids: 2 yrs.
Triploids: several years .
Insect pests and control: Scab moth (Nacoleia
octasema) only in NG Isiands, not NG mgin!and- .
. and Papua. A very serious pest , makes a scab popular snacks, and are especially good for °
on the fruit. Some control with DDT dust and- children on- low-fat diets. The large, coarse, o
spray, but not very effective. Banana Weevil Borer . varieties are, when cocked, a good source of °
{Cosmopolites sordidus). TContral by.getting rid energy foods for pigs. Thinly s1iced bananas may .
of 01d corms and butts on top of.the ground, or use be dried and stored. ° NN )
Solgar Bapana Fruit Fly (Strumeta musae). Place ) e ¢ e 2
' polythene bags arcund burfth. -Bags also protect Further reading: D.P. Heenan (1976)} Methods for »
© frém fruit bats. Nematodes may also be a problem Commercial Banana Growing. Harvest 3 (2): 472-47." %
_in the roots. . ' - . Preliminary Observations on the Growth and - - =

Production of Bananas. in the Northern District of

- Diseases and control: Sigatoka Leaf Spot Papua New Guinea. PNG dAgric. J. 24 (4): 145-155

(Cercospora musae). This attacks the leaves and (1973). Bunch Covers for Bananas in the Northern
recduces the yield a Tot. Use resistant varieties District. PNG Agric. J. 24 (4): 156-161 {1973)!
(ABB group) or plant only a few of the susceptible- Bourke, R.M. (1976). Xnow Your Bananas. Harvest 3

ones in one area. (?): »48-54. Lambert, M, (1970) Banana Production

. . . R in the South Pacific. SPC Handbook No 5. Feakin,
Indication of maturity: The fruit become full and S.0. (19667, Pest Control in Bananas, pans Manual
somewhat rounded, leaves begjn 1o dry out. Na 1 or LAES Information BulTetin No 6 Know Your

- : ; 2 = Bananas. - English and Pidgin.
Planting information: Spacing depends on variety - :

but for largewarieties plant at about 2.5m on the

cquare. Dig a deep hole. Use the suckers with, - Industrial use: Bananarstarch or flour.

hd AT o i
the narrow leaves. - (Q?bﬁw Sources of supply of planting materials: Tocal.
Useful products at village level: Fresh fruit ¥ e

Remarks: Research work is done at DPI.Kerevat, ENB.
Bananas are found everywhere in PNG and are.the

staple food in very dry areas such as the Markham

Valley, and Cape Vogel, the Papuan coast, alsg in °

_areas where land is short 1ike the Gazelle . .

» FPeninsula. Thére are very many varieties in PNG. r
Diploids are the traditional Tow yielding ones.

Triploids are the higher yielding introduced

varieties. There are groups of bananas that are

drought resistant and very tough. See.article by
Bourke. {Know Your Bananas}

{certain varieties) and cooked fruit. Thinly
s1iced cooking bananas fried in oil or fat make

Initial ceontributor: R.M. Bourke, LAES,
. Kerevat, ENBP.

Bunch of dipleid bananas




k,

* on’plant leaves, & minor problem,

. Planting information:

leads to Todging of p]ants
" close together in line With bamboo strips intérwoven

TAPIOK |
A longlived shrub, with en]arged
‘The leaves are 1arge and pa]mate

CASSAVA

Description:
tuberous roots.

with 5-to Qor more lobes.

T .

" Botanical name: Manihot escu1enta

Height: 3 - 4 metres

Age to first production: 9 - 12 months

Normal life span: 15 - 24 months, but tubers
will tend to become wocdy.

Pests and control: Rats, bandicoots and nigs are,
a.minor problem. Baits-.and traps are set up to|
control- rats and bandicoots; < build fences to kéep
pigs out. No known evidence of major insect pest
1nfestat1on 1n PNG as yet. .

D1seases angd control: No evidence or presence of
major cassava diseases occurremce as yet in PNG,
Gcecasional occurrence of Leaf Spot (Cercospora spp.)
i Use of resistant
varieties as a control measure.
[ndication of maturity: Nhen the leaves begin to
yellow and fall, d1g up a few tubers and ‘try,

The best results are usually
obtained using sticks with at Teast 3 buds 20 :to
30cm Tong, 2.5 to 4dcm thick, selected from lowér or
midsection wood of plants at least 10 months old
Planting distances of 80-140cm. C(loser 5pac1ng
Cassava stems p]qnted

make a reasonably good fence. {Though pigs might
try to root under it.): i

\ ; ’ i
Useful products at village level: The tubers are
good for human consumptaon and for stock feed. The
leaves make good green feed for chickens. The

tubers may be sliced thinly and dried for storage. o))
F]our may be made. . : (P g

Indostrial uses: Starch Scurce. Elour from Cassava

used in bread-faking, useful as a partial substitute "=

for wheat flour; chips pellets; flaour from dried
crushed leaves for Tivestock feed. Stalke used in
manufacture of particle boards.

Sources of supply af planting materialsy local.
A number of varieties are available at LALS
Kerevat, -ENBP.

Further reference: Kay, D.F.(1973).
TPI Crop and Product Digest Mo 2.
56/62 Gray's Inn ‘Road,

Root Crops,
Free from TPI,
Lehdon WCIX  8LU, England.

Phiklips,

T.R., Cassava_ytilization and Potential

Markets, IDRC-020e, Ottawa, Canada.
Purseg]ove J.W.T. Tropical Crops:
1] ongmgns ’

Dicotyledons

{ery little has been done about this crgp
B It y1e1ds 30t/ha or more.
Jyeserve crop, since certain varieties can be 1eft

N the grbind for long periods without the food '
va?ue being reduced. Will not grow well in cold
High]and areas and can be killed by frost. Certain’
bitter varieties contain cyancgenetic glucosides
*which may lead to poisoning if they are eaten raw.
“To make them safe.the rpots should be cut inta
pieces and steeped .in water for a day before
cooking - this water is poisonous and should be
carefully thrown away. Tubers contain Hydrocyanic
acid which€an be harmful to humans if eaten in '

.large quantity. .Could lead tc Goitre in humans, i

Some Cassava varieties are sweet and others bittef.
Bitter ones are due to presence of Hydrocyanic acid
and can be destroyed by normal cooking or beiling

and roasting. A suitable crop to grow in dreas.wh
environmental conditions of Tow and uneven ralnfa11

and poor scil are not suitable for growing erops _¢i

like potato or taro.

Initial contributor: A Opu, LAES, Kerevat, ENBP,

CORN (MAIZE) L KON o

Bofanica1 name: 7ea mays

Height: about 1.5 = 3 metres

Age to first production: about 9 weeks (fresh)
Normal Tife span: 15 weekse ;

Insect pests and control: Stem borer ({Ostrinia

furnicalis). The grubs eat fmto the stem. 1t can
be contreTled with lindane granules, but the

"Good: famine +—




attack would have to be very Dad to Jus
Angther insect: Heliothis amigera get
cob. Weekly sprayings with U0.1% Carba
sc]ut1on suggested

Diseases and contr01 Leaf rusts {Puccinia spp.)
lHlen wacictant yawndinti Frm Fawrauat TR E)
vat lCDIJl.L\I “ oy¥yail ICLICJ 1IUIII NoT oYU v U| Uuw o
(DPI}. Leaf blight, downy miildew, and blister
smut,

Indication of maturity: For selling fresh to
Europeans: Tassle on the cob goes brown. For
Papua New Guineans: A few weeks after this. For
stockfeed or seed: MWait until the plant is dead.

Planting informatjon: Use improved seed from

DPI spacing 90cm X 20cm. Plant 1 or 2 seeds per
hole only. . Get seed for planting from many cobs,
not just a few cobs. This is important.

_'UsefuT products at village level: Fresh food for
people, or dry grain for stockfeed. The dried ‘% 4
corn may be used in Timited amounts in baking
‘when mixed with wheat flour. ©
Industrial uses: Cooking 0il from germ of seed;
flour f?om ‘the seed for soﬁe kinds 6f bread.

y
EET

Sources of suppTy of p]ant1ng materials and cost:
VAES, Kerevat, ENB; Regional Office, DPI Box 348,
Lae; Reg1ona1 Off1ce DPI Box 6639, Borcko; OPI,
yura via XKainantu, EHP: high y1e]d1ng seed
ailable free in small amounts..

iiﬂé1atedftoo1s or equipment: Hand-operated corn
Zhuller @ K80, from Agquip, Box 1121, Rabaul,
‘Plantation Supply and Services Box 92, Goroka

Further references:. Free~ pub11cat10ns Superior
Corn Varieties Now Available {Nupela Pikinini
Kor' BiTong Pianim) LAES. Information Bulletin 3,
DPI Bubia Imformation Bulletins 5, 11, 22; Corn
DP! P8&rt Moresby. Rural Deve]opment,Series
Handbook 8. (price 50t}

e

ecoming an important crop in
gnd 15 found everywhere in
Local varieties produce

ha. TImproved ones produce

! i ha. Corn 75 probably a more
su1tab1e 'stdckfeed for PNG genera11y than sorghum.
It is good to have some corn in your garden
because it grows quickly if thers is drought cr
frost that kills the garden. Corn must have good
drainage, is not resistant to flooding.

the Markham Vak
5ubs1stengh:9a
about 1-2¢%

Initial contrivutor: R.M. Bourke, LAFS,

RKerevat, ENB .

3 S

—~POTATO (IRISH OR EﬂBLISH POTATD)

Descr1pt1om. A soft- stemmed p]ant 50met1mes
~ regarded dé a perennial,
reproduce’ vegetatively by means of tubers TetTt in
the ground from one season to the next, although
normally cultivated as an annual. There are a great
many different varieties. The highest yields are

becausé of its abilidy to

3\
6\
v 16\5 5 to 6 0 is needed,

" Whole tubers are preferred,

e

b I

found in areas with a moderate L]iﬂate, but they
“may also be grown in the tropics in the cool
highlands areas. © a

Bdtaniba1‘namé: Solanum tuberosum L.

Mo i Lo
racur 1

ure ne gxt: 30 - blcm ;
Age at maturity: early varieties 3 - 3 1/2 months;
medium varieties at 4 - 5 months, and late anes up
to 7 months. Normal 3 to 4 mcnths in-the tranics.
Indication of maturity: wheq the skins have set.
Temperature: a rairifall of 50 - 75cm evenly
distributed throughout the growing period is
con51dered essential. Not beﬂow 500 m.

5011 " Potatoes can be grown on-all seil types,
except heavy waterlogged clays, but for optimum.
yields, a deep well-draingd loam or sandy loam
relatively free from stores and with a pH of =

#Altitude: Late-maturing varieties from temperate
regigns can usually be grown successfully in the
tropics at altitudes of approx. 390 to 2,100m.:
Some of the indigencus So. American varieties can
be grown-at altitudes; higher than 2,700m. :
Planting: Tubers, either whole or cut, are.planted.
as they save labour

and are less 11ab]¢ to develop rots in the soil.

The planting material should weigh at least 40 -
55g.. Good healthy planting material is essential.
Potato tubers epter into a period of rest after
harvesting ‘and under normal conditions will*not
sprout until this period has ended {usually about

8 weeks.} Before planting the field should be
nioughed to a. depth of 25 - 30cm at least twice

and harrowed se as to produce a fine deep tilth.
Plant seed potatoes in ridges, 5-15cm deep, every
20-30cm, with 75-120cm between the ridges. The

very best spacing depends upon the variety used

and local conditions,

Pests and diseases: Potatoes are subject to a
large number of pests and diseases, anll prompt
identification and control is essential if

-5 m—

=10 1§




% Diseases and dontrol: No virus diseases have
tuber moth, roct eating ants, flea beetles, i been noted”in PNG; Bacterial leaf blight in some
fungal diseases, blights, bacterid® diseases; ‘ = areas, minor; Helminthosperium brown spot, and
and virus diseases can 211 cause serious losses, ~.. Cercospora teaf spot are caused by fungii.

planting is to be economic.  Aphids, potato

Seek expert advice on control methods. "

Uses: FEaten boiled, roasted, baked or' fried.
Processed into a variety of products such as
canned whole potatoes, frozen french fries or
chips, dehydrated flakes, powder or granules,
potato salad.

Secondary uses: Stockfeed, starch, flour, aicohal.

By-products: Potato pulp for livestock, potate
. peels for Tivestock, potato sprouts for vegetable,
citric acid. .

_ PNG Experience: SAMU LTD., a new potato growers'
" cooperative refated to WASD LTO., probably has
the most solid experience in the country.
Addresss.  Samu Ltd., Wapenamanda, Enga Province.

References: Root Crops., D.E. Kay, Tropical
Products Institute.

r

CRICE-TT LT 7T RAIS T

Description: A short-lived grass able to grow in
flooded conditions. -~

Botanical Name: Qryza sativa

Height: 80cm to %cm _

Crop 1ife: 4 to 5 months depending on variety
Harvest at maturity, when 9/10 of the rice

is yellow. :

Insect pests and control: e
- AP

1. Pink Stemborer: use Diazinon spray

2. Brown planthopper: Diazinon or Orthene

3. Chinch bugs: Lindane seed treatment

4. 'Mole crickets: Diazinon

5.  Rice bugs (leptocoryza): Actellic or

1ight traps. ’
6. Whor! maggots, leaffolders, army worms,

nymphalids, green vegetable bugs do
not- generdlly present a problem. If
they do Orthene, Diazincn, or
Malathion will control.

Ocecasionally Helminthosporium will cause seeds to
turn,. brown and not develop, no control. Zinc
deficiency in some soils causes leaf tip tq appear
burned, but this should not be confused with a
burned tip th&t shows after the plant hds reccver-
ed from drought. Phosphorous deficiency causes
uneven maturity of rice. -
Indication of maturity is when 80% of the grains
are yellow, firm and clear, but 20% of the grain
are firm-but still greern. In almost all cases this
will occur thirty days after fhe flowevs appear.

: e,
Planting of dry rice (Rainfed, not flooded fields):
Two methods of planting are recommended:

1. With a pointed stick make-a planting hole
3-&cm deep and drop 5-10 seeds in each hole,
cover hole. Holes -shduld be about 25cm from
each other in.a line.

2. Plant seed i a guntinuous line. Lines
should be about 23cm apart, and the seed
. planted 2-3cm deep, C

RS

In both cases, after three to four weeks transplant.

any missing places where the rice didn't grow, by
taking seedlings from places where there-are many.

50-150kg of Nitrogen per hectare will improve
yields in al7 parts of PNG.

Planting paddy rice- (flcoded fields):  Those
interested should contact: Manager, Gabmazung
Rice Farm, Box 80, lLae, It is not difficult,
but involves a different technolcgy best learned
threugh a field experience. g

‘Useful products at village 1eve1:k? Rice to eat,
using mortar and pestle or simple concrete mill.
Rice hulls make very gocd Tit#r for chickens; .
Rice hulls can be placed betwedn two=falls to
make very good insulation for told storage;

Rice hulls mixed with clay seils.will improve
s~i1 by being a mulch  (very-slow to decompose);
Rice bran and pelish is a good feed for pigs and
chickens; ash from burning rice hulls makes
excellent scouring powder for the kitchen.

"Industria1 uses: The polish is used in baby

foods and health foods; hulls are mixed in feeds,
fertilizers to prevent caking; hulls are mixed

in concrete to make Tightweight bricks; ground
hulls are used”for making polishing abrasives;

0il is expelled from the bran to make rice oil;
hulls are burned to make ash for- cement, -and as

a dust to help sweep up ‘gpilled-oilj-~broken . ccom e

.grains are made into flowk to mix with wheat flour.

Rice seed is available from DPI in all provinces,
or direct from the Agriculture Experiment Station
at Bubia, Lae, for special varieties.

Mo special tools are required to grow rice, bhut
there are many tools that help-to make it easier:
seeders., drum threshers: Tutt Bryant, Badili;

" rice knives, winnowers: OIC, DPI, Bainyik, ESY -

N 3}
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Further references (also see bibliography):

Tietze, R., Planim Rais, Buk 7, Yangpela Didiman
bijong Niugini, £, Rristen Pres, Madang;

! o)
. Rice Production Manualie © )
Field Problems of Tropical Rice, ‘
TRRI. PO Box 1300 MCC, Makati D-708, Philippines.

Information Bulletin 16, Rice, anon, OPT Bubia,
1975; Farming note 6, Riee, DPI Konedobu, - 30toea.

PNG Experience: Rice is grown in the Markhanm,
Fast Sepik, West Sepik and New Ireland

Provinces, and the Mekeo. Agriculture Officers

in these areas are familar with rice. Interesting
experiences wWith dry rice: contact Manager, Puas
Vocational Centre, PMB, Kavieng, RIP.

Remarks: Rice should only be grown where temper-
atures are above 21°C and where there is a mi-n3imum
rainfall of 250mm per month. Some areas have
shorter rainfall seasons than others and the
proper variety is one which wiil flower before the
end of the rainy season. Dry weather at flowering
will cause the seeds to be empty. Sometimes, by

Usually this will make the rice take Tonger to
mature and the rice will be shorter in height than
normal. Many things that happen to rice are
thought to be burn caused by the sun, but unTess
you see the leaves rolling up in a tube during the
sunny period it is something else like insects or
disease. : :

Brown rice and white rice come from the same plant
and can be made from the same seed. The seed is
the part that is planted and is harvested. Tt has
a yellow skin and this is called the hull. Ricé
with the hull on is called “paddy” or "padi®.

when the hull is removed in a hulling machine,
brown rice comes up. This is the most nutritious
rice. White rice is made from brown rice by
scraping the brown part off in a machine called a
"whitener". The brown part is called "bran", and
is very good pig food and chicken food.

When rice is harvested it should be dried so it

You know that rice is dry enough for storage if
you can bite a seed with your front teeth and hear
a snap when it breaks. Do not mill rice until it
has stored for three weeks after drying, or you
will have many broken grains.

Initial contributor: J.T.Hale, Box 215, Wewak,ESP

MAMI (No Article)

by K.E. Mueller,

chance, rice is grown when there is 2 drier. period.

will be milled well and will keep well in storage.

SAGO SAKSAK o

Sago is seldam cultivated, but usually grows wild.
It provides the staple food of many marsh-dwelling
Papua New Guineans.

Botanical name: Metroxylon rumphii (tharned stem}
Metroxylon aagu (smooth stem) -

Height: 10 - 15 metres
Age to first production: 12-15 years
Norinal 11fe span: 12-15 years

Insects pests and control; Paim Weevil
(Rhynchopherus sp.) The gruhs enter finjuries

on the stem or crown of the palm. Chemicals for
contrel are very dangerous in inexperienced

hdnds. Contral of breeding sites, often by
eating the grub, is common biological control.

Indication of maturity: Highest level of starch
is accumulated when flower begins to appear at
about 12-15 years. Palm dies shortly after.

Pranting information: .Suckers growing from the
base of older trees-are planted in fresh water
swamps at 5m x 5m. Under most conditions replant-
ing of an existing swamp 1s not necessary, but

it is necessary to cut out extra suckers when
trees grow too close together, Smooth stem
varieties yield better than thorned stem ones.

Useful preducts village level: Starch is used
for food as a pure starch or mixed with shredded
coconut or pieces of meat or fish. Leaves are
used-as a thatch for roofs when felded over :
sticks and sewn With bush twine. 95\L3M'
- T SR

_The mid-rib of the leaf (pangal) is split gnd
used as g.wall cTadding. When split very-fine
it is woven by hand or a simple loom into blinds
for wall coverings. Loom plans are available "
from the Forests Products Research Centre.

Industrial products: Sago s a source of
commercial starch.

Source of planting material: Tocal.

Location and result of PNG experiénce: Sago is
a.traditionaﬁ crop of coastal and lowland pecple.
Yields range from 100 to 350kg per tree depending

on variety and soil, and requires the effort of
a family for 3-4 days to process the starch.

Remarks: Although sago is low in protein and
vitamins it is a widely used starch form in
coastal lowland and 1slands PNG. The Tow

Jprotein”1eve1 is compensated by the custom in
most areas of mixing coconut, vegetables and
pieces of meat before eating.

Sage ferments and spoils very.quickly.

Initial contributor: E. Cox, Bagi Agr. Centre,
Box 65, Angoram, ESP.
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© Botarmical name:

SORGHUM

Botanical name: Sorghum bicolor
Height: 100-130cm dwarf varieties
Crop 1ife: 100-135 days

5)
94
(83

This is a drought-resistant crop which is often
grown in regions where other cereals do not
thrive. The grain-type sorghum is an excellent
animal feed. It is not cnly mare drought-
resistant, but more floocd-resistant than maize.

: Many productive hybrid varieties are available

from Australian seed companies. A popular cpen-
poilinated variety is “Alpha”, availabie from
DPI Experiment Station, Bubia, Lae.

Sorghum may be thréshed when mature and dry, or

.. the -whole heads may be cut and given to chickens

or pigs anytime after the hard dough stage.
Sarghum isjusually about 8% pratein, a 1ittle
under ma1ze

Recommendéd population per hectare is 180,000 or
plant in:rows 35cm apart, about 15cm between -
plants. {1t is better to oxerplant a Tittle and
then thin out later. Most varieties take around
100 days to mature.

Remarks: After harvest many Sorghum varieties
will grow a second and third crop from the base
if there is enough water. Yields will be much
tess than first crop. i

SUGAR CANE

Saccharum pfficinarium

Height: 2 - 3 metres

Age to first production: 12 to 14 months,

may take 18 months ito 2_years.

hormal Tife span: After the first cutt1ng the
p1ants throw up successive stems called “ratoons"

o

6

: - §
which take about the same périod to mature.as the
original crop. The yield declines slowly with
each ratoon, and after two ér ‘three ratcon crops
have been harvested rep]antﬁng is usually done.

Indication of maturity: Inicommerciatl
production harvesting 0perat10ns are carefuily
timed so as to get maximum sugar content, and
sampling Taboratories are used for testing. In
the village the stems are taken when they _
appear woody.

Planting information: The planting material {is
usually stem cuttings (setts} which have 2 or,

- 3 nodes each, planted around. 7 metre apart in

1.5m rows. WEed1ng is important. Since sugar
cane s a heavily soil-depleting crop, fertiliz-
ation is important if it is grown continuously.
It is understood that in order &o build up a
large concentration of sugar in the stems, a
natural period of stress is required, usually a
dry period. Timing of planting” shoqu be done
with thlS “in mind. : .

Harvesting 1nfDrmat10n Sugar cane shou]d be
squeezed within 48 hours after gutting, as the
sugar content drops rapidly afteér that ‘time.

Useful products at village Tevel:" Peopla chew

on the fresh, mature cane; fresh-juice for
drinking; dark brown sugar {gur or jaagery, or
muscovado} which can be used for jams, candies,
cooking, coffee or tea. The crushed stems canp,
after drying in the sun, be used for fuel.. EJ\
@ g @
Industr1a1 products: White'wrefined sugark R g
molasses, residue (press cake) for cattle feed,
bagasse (trushed stems}is used for building
materials {fibreboards) and for fuel. '
Sources of 5@3p1y'0f planting materials: Tlocal;
Many varieties available at DPI Experiment
Station at Bubia, Lae.

PNG Experience: Agronomist-in-Charge, DPI
Experiment Station, Bubia, Lae.

Remarks: In chefing Sugar'cane, aTways start
f-om the top end. If ene starts from the bottom
ed, he s known as "one who dpes not know much

..cbﬂut qrnw1ng sugarcane.!. ...
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- SWEET ROTATO KAUKAL

Descripfion: A soft stemmed pevennial vine
cultivated as a annual.

Botanical name: Ipomoea batatas
lays on thé ground.

Hedight; Vige,
Age tof first producticn: 2 months
Normal Tife span: 4 - 5 months, lowlands.
-6 months and up to 8 months at
;1gh altitudes. .

Insect pests and control: Sweet potato weevil
(C tas formicarius) can be very severe, especially
ﬁry weather. Control s by crop rotation, but
e ~re-notatwayseffectiver—bipping-ef- p*ant}ng
-material may be needed. See Harvest article for
??fther information.:
1 .
Sweet Potato Hawknnth {Herse, convolvuli)eat the
eaves . Spray1nq with carbaryl may be justified
i damage is very severe. (See Harvest) Leaf
'm1ner (Bedellia snmu1ente11a)($ee Farvest)

" D1seases and controli: Little Teaf occurs on the
|Gazelle Peninsula and in the Central Province
|and New Ireland Province. 0o not take planting

“‘matertal from these areas to other areas.

J“-A scab disease caused by the fungus (Elcinoe
- -batatas) occurs. Most varfeties are resistant.

Indication of maturfty: In some varieties the
leaves turn yelliow. . . .

Planting information: Plant at about 50,000
cuttings from the youngest part of the vines per
hectare. Planting density is.not too impartant.
At very close spacings it gives about the same
total weight, but the tubers are larger and
fewer. Use cuttings 30-40cm long. Maunds give
better yields than ridges, which in turn are very
much better than planting on the flat or heavy
{clay) soils. HMounding or ridging is ret so
important on light (sandy) soils. There are

hundreds, perhaps thousands, of varieties in
PNG, with big differences in taste and yieid. g
You must choose the variety that suits you hest.\® b
P45
_.Usefu) products at village level:. Tubers: human lxeg.
and stock feed. Leaves: a green vegetable. t? 1+
.Industrial products: Starch source. Flour made

from sweet potatoes can partially replace wheat
flour in bread making.

Sources of p]anting materials: Tlocal. .
,,,,,,, I . B Am
Kimber, A.J. (1972), Sweet o7
Potato in Subs1stence Agricuylture.

Papua New
Guinea Agriculture.Journal 23, (3 and g? 9”—95

“Kimber, K.37711971). Cu1t1vat1on Practices with =~
Sweet Potato. Harvest 1 (1): 31-33. .
Kimber, A.J. {1972). Widespread Damage by Insect

~Pests in Highlands ‘Sweet Potato Gardens.
Harvest 2 (2): 117 - 123

."PNG Experience:

Kay, D.F. {¥973) Root crops. TPI Crop and Product
Digest No 2. Available free from Publicaticns

Section, TPI,

56/62 Gray's Inn Road, London WC1X
8LU, England. .o .

Sweet potato is the most
important crop in PNG.” It is grown almost; every—

where, and is especza]ly important in the
high1ands It yields about 14 tonnes of edible
tubers per ha. in the highlands and 18-20 tonnes
per ha. in the lowlands. A Tot of research has
been done on the crop at DPI, Aiyura via
Kainarntu, EHP and at LAES, Kerevat, ENB.
Remarks.:. ..Sweet. potato.is very.responsive to

fertilisers, and if used properly their use can
give very good returns, "N and K-are-the main -
nutrtents needed.

t

Initial contributor:Ig R.M. Bourke, LAES,

Kerpuat. FNR




. ’ - "
. .
. L i

ol - l‘.\
Sources of supp]yaof planting materials:: local.

Further reading: Massal, Emile and Barrau, . 5
Jacques (7955). Pacific Subststence Crops, b0
Taros, SPC .Quarterly Bulletin % (2): 17-21.9
Plucknett, D.L., de la-Pena, R.S, and Obero, F..
(1970) Tarc (folocasia esculenta). “Field Crop
Abstracts 23 (4): 413-426. [A review. paper).
Putter, C.AxJ. (1975). Disease Resigtance in
_Plants and its Role in Crop Protectign Strategy
and Tactics in Papua Nek Guinea. Proc. PNG Crop

ence, Lae. April-May 1975.

“PNG Experience: Taro is a most important staple
in the Tewlands. It yjelds about 7 tonnes per ha.

- usually, but up’te 17 tonnes per ha. - Research is
being-condueted on-the agroncmy and pests-and”
diseases at LAES, Kerevat and Vudal -ENB. For
other information: The Agronomist-in-Charge,
LAES, Kerevdt ENB.

Remarks: Taro production s declining in PNG
but it remains a most important crop and has
great spjritual significance for many villagers.

Initial contributor: R.M. Bourke, LAES,
" Kerevat, ENB. B

CHINESE TAROD TARD KONG KONG

i - A . EEEENNNEES. = {Known as ”Tinauna“ in Gazelle, "Karavela" in
TARD Lo TARD TRU. ~ SDA Missdon)y ' a
CoEian - . ; . : Description: A Tong-lived cormous plant with
Dy : . R
escr}2:égnheaitlgggpl;v$gévggrmous plant with large course .heart-shaped leaves. It looks
Botanical name: Colocasia esculenta ~similar to tare tru {(Colocasia esculenta) but -
Height: 50em N 200¢m, usually TOOGw . the veins are more prominent, the Teaves larger
Age to first productién' 7 months. and the V of 'the leaf extends as far as the
Normal 1ife span: 710 months. petiole. The suckers {(cormels} are usually

Insect pest and control: Tara beetle {Papuana spp)
Often a serious pest. Can be controlled with
Tindane granules. For 6% granules apply 1.5gm of
chemical in éach planting hole before planting.
Sweet potato hawk-moth: Damage would have to be
very severe before spraying is worthwile. Use a
0.1% sclution of carbaryl ?Septene 80; Resistox;

LY

Sevin} if spraying is necessary,

Diseases and contrel: :¥irus diseases can be *
very destructive. Use" resistant varieties.
Leaf blight can be had in wet weather. LUse
resistant varieties. Separate new plantings
from o1d ones. Avoid pure stands of taro.
(See paper by Putter).

Indicgtion of maturity: The leaves become smaller.
s :

3 % .
Plenting information: Large setts.give a guicker
ground cover, produce bigger plants,and give a
higher yield. There are thousands of varieties in
PNG which differ ir yield, disease resistance
and taste. You must choose the variety that is
best for you.

qc*
Useful products at yillage Tevel: Corms - fogd
for people, leaves are a good vegetable; Cormels
{suckers) ‘are good food for pigs or for people.




o

‘éateh'rﬁtﬁefmthanwfﬁeﬂme%han sucker{corm). e

ﬁBotgnwcaT name: Xanthosoma saggittifolium
Height: 2 metres
Age to first production: 2 - 12 months
Normal Tife span: .A perennial

Insect pests and control: Taro beetle

{Papuanna spp.) attacks the corm and cormlets.

6%. Tindane granules applied &t 1.5 of chemical
zper plant in the planting heile gives some contrel.

Diseases and control: A virus (?) disease
attacks the crop and makes it short. The trunk
‘becomes very large .compared with the .jeaves.

Indication of matdr1ty The edqes of the older
Teaves turn yéllow and die.

Planting information: Use Targe setts., Space

“at about 1.5m sguare. .

Useful products at village level: " Corms as pig
feed. Cormlets as food for people.

a%ﬂurces of planting material: Jlocal®

urther references: Kay, D.E. (1973}, -Root Crops,
TPI Crop. and Product Digest No 2. Available free

Tfrom PubTications_Section, Tropical Products

Institute, 56/62 Gray's Inn Road, London, WC1X 8LU,
-England.

Remarks: Chinese taro is a new crop td PNG. It
is now important on the Gazelle Peninsula and in

the Finschhafen area, but can be found throughout
PNG.

Further information from the Agronom1st-1n—Charqe
LAES,Keravat, ENB. Chinese taro is increasing in
meortance 1% 4s-tolerant of shade and is often
grown under bapanas or coconuts. It yields about

20 tophes_of ed1blg_cqrm1ets/ha

Inftial contrTBUtﬁF?““R}HT“BbGrREj”EAES,“ T
Kerevat, EMNB.

- GIANT TARO PARAGUM

EDescr?btwon Leaves are 1onq, arrow shaped and

‘have rounded Tobes. The stem {corm) forms a
'TTUﬂk and is the*ﬁart of the plant eaten,

'Botan1ca1 name; Alocasia macrorrh1za
Height: 2 metres
Age to first:production: 1 year (7}
Mormal 1ife span:. Several years

Planting information: The mother plant or sucker
is used. -

Saurces of p]anfing materials: Tlocal.

Further réferences: Kay, D.E., Root Crops

TPI Crop and Product Digest Mo 2 hvaila Te
free {for official bodwes) from Publications
Section, TPI 56/62 Gray 5 Inn Road, London
,NCIK—BQU Engtand.

™~

-Leaves are’ arnow sﬁaped with Tong 1obes:

Paragum taro in a“garden in Southern New Ireland

Remarks: Tastes similar to taro tru (co10ca51a

esculenta). Tt is Toca1}y important in a few
areas, but a fairly minor crop generally.

Paragum is useful because it’can be left in the
ground for many years, so it is a useful
emergency food. . There are_ many wild varieties
as well as edible ones, Some of these may cause
irritation of the mouth, but apparently are not
harmful.

Initial contributor: R.M. Bourke, "LAES,
Kerevat, ENB,

SWAMP TARD

Description: * A g1ant herbaceous, perennial. ... E

3

-Botanwcal namé: Cyrtosperma chamissonis

Height: 2 metres or more
Age to first production: 2 years )
Normal 1ife span: Up to 9 years before harvesting

Insect pests and control: Little problem. Rats
have been a problem in the Mortlock Islands.

Planting information: Grown from suckers or setts
from harvested plants. Planted in pits in the
Mortlock Islafids. ,

Useful products:- The corms are used as food,
mainly for animals, but some pecple eat them,




..Sources-of supply of planting materiafé:

Bescrintion:

Swamp taro, Vudal

The leaves and flowers can be used as a vegetable.
Tocal.

Further References: Xay, D.E. (1973}.
TPI Crop and Product Digest Ne 2 Boag,.A.D. and
Curtis, R.E. {1969), Agriculture and Population
in the Mortlack Islands, PNG Agricultural Journal
12 {1): 20-27. T

Root Crops./

Remarks: Found in swampv areas.around the coast.
Tt is the main food on coral atalls such as the

Mortlock Islands off Bougainville. Tt will grow
on swampy, salty soils that are useless for most

other crops. Yields about 10 tonne/ha.

R
LATT,

Bourke

Initial cdntributor: :
. Yerevat ENB

WILD TARD EL£PHANT Y AM

& herbaceous Blant hear*nq a %‘nc1e
three part leaf, each part of'which i¢ divided
into a numbar of segrents.

Botanical name: ﬁnorph;gha71u< faﬂranu1atu

Height: ¥ to 2.5 metres )
bge to first production: 1 year’ ?
Normal Tife span: ¢ T 6 vears

Indication of maturity:
wither and die.

o=
£

‘?ﬂma from snall
id corms. There is
‘j: for planting

material.

10

‘[Available free from Publigations Section,

Wild taro plants-grow in grassland in Bogla area

Uses at village level: The corms are used as
food, and the young petioles may be eaten as’ a
vegetable.

Sources of D]an{inq materials: Tlocal.

Further referencesz " Kay, D.Eﬂ (1973). -Roct

Crops.. TPI Crop and Preduct Digest No 2.

TPI,

56/62 Gray s Inn Road, Loﬁdon WC1X 8LU, Eng]and)
/

Th15 tare is semetimes’seen growing wild and is

sometimes cultivated:” It is common in grassland

areas such as Markhem Valley, Bogia area, and

Central Province. “ Because the crop takes about -

4 years to mature it is not particularly

important, but it can act as a useful food reserve.

Tnitial cont%1butor R.M. Bourke, LAES,

Kerevat, EMNB.

YAM

Description: Includes over 600 species of tuberous
plants, usually with short fibrous roots and long
vines that grow up poles,

Botdnical name: Dioscorea spp.

' .alata: greater yam
.eseuTént@ lesser yam
.bulbitera: aerial yam
Tong or short, depending upon

U|QO

Height: A vine,
variety,

Age to first production: 8 --11 months

Indication of magurity: Harvest when the leafy
material is conplete?v dead | Cw

Insect pests and- control:

Yam beetles, mealy buags.

Control with 6 Yinddne granules, 1.5¢ of chnenical
in each planting hele, Do not apply unless damage
15 severe. :

Diseases and control:
diseases.

Leaf spot, certain virus

ftant on new around . ,
Flanting information: Plant just before the

rainy sgason with small whole tubers, the 1ittle
bulbs, dr pieces of big tubers that have heen kept



)

! -for some months. Plant in rich well-drained soil,
- if poss;ble, where the néw“gardens are made.

. "Spacing varies from 1-2 metres. Keep free of weeds
for at least three months. A 3 - 4 m post

is planted next to each yam for the vine tg

“grow on., )

Harvesting and storing: It is sometimes wise to
leave. the tubers in the ground until they are needed,
as they keep quite well there. Most varieties may

be successfully stored for many months if they have

adequate ventilation and protection from f]ood1ng, rats; Initial Contr1but0r W

and insect attacks.

"Uses at village level: Tubers for human food can oo
be boiled, baked or fried. Sometimes dried and (v
made into flour. It is good to use the peelings
and waste for feeding livestock.

Sources of planting material: local:

Further reference:

Poot Crops,
Products Institute.

D.E. Hay, Tropical

Remarks® It s said that some varieties contain
toxic substances and rust be cooked well. Check
local customs.

. Age to first,production:.about bO days

Remarks :

Legumes

.- COWPEAS -

Cowpeas can. be a.useful source 0% pr6fein at the
village Aevel in many areas. The following

~information is for grain cowpeas,

Botanical. name:
Height:

Vigna unquiculata (L.}
About Zm h1gh1y variable, some var1et1es
are talil c11mbers

Normal 1ife span: 4 months
Indication of maturity: 90% of pods are g01den
' brown

Insect pests and control:

black bean aphids,
spray with-Malathion;

pod borers, spray Orthene.

Planting information: Plant at high density

(50cm x 10cm apart) for maximum grain yield,

Many varieties give no response to fertilisér.
Avoid both very high rainfall times and very

high soil fertility. Both promote Teaf growth

at the expense of pods and turn the crop 1nto a
green manure and fodder crop rather than a grain
crop.

Sources of supply of planting materials and further
information: small guantities from Agr. Faculty,
UPNG, Waigani, or ELB, Box 1920, Lae. :

The pods can be threshed after harvesting

and drying by putting them in copra bags and
bashing the bag against the ground
grain Tegumes, XOB\

© .
. Erskine, UPNG, Waicani

See. recipes for




“Gathering mung beans n the garden.

MUNG BEAN

The mung bean 15 easily cooked, has about 24%
protein, is popular at village Tevel in Indonesia,
“the Philwppwnes and India, It is generally easier
to grow in the trapics Lhaﬂ soybeans. It is high
in the vitamin thiamine.! BL]

Botanical name: Phaseclus aureus

Height: 40 - &0cm
Age to first production:
Mormal 1ife span:

approx 65 days
approx 80 days

Insect pests and control: Mung beans are common1y
sttacked by a broad range of insects fram the time
after germination up to near harvest, but the most
destructive infestations occur during flowering to
pod-formation stage. Sprayine with Orthene might
be advisable at that tire. Other foliar sprays
will work, DOtherdlse, 2 moderate level of insect
damage is acceptdbfe to evaid spraying costs >

. AL .
Diseases: an GQCﬂSTOﬂa]VTUSt,LbUt usualiy not
warth treztifig” Tithane w111 control.

Ptanting information: Evoid the wettest times.
Mung beans mzke an excellent secondary crop.  Pow
spacing 50cw.  Sow £0-50 sesds per linear metre.
Cover with fine reist $ail ahour ¢-3cm deep, Mo -
inoculant 3e ! ve after planting,
thin to 20-40 relre. Petain the
Tost winorous plants early as possible.
Tultivation is voweed cortrol

Harvest wher the pod s fdark Brown) .

Gnod food!  See replipes

2L excellent bBean sprouts .

Sources of planting materials

“Remarks:

Humpes o theso roots ape podules. The nodalos

: : . \ N
b r bvictoria PhaliYconeert it Folgesi Feom Fhee
AL U it renonr that can be srsiedd by the hewan.

Lik1ik Buk, Box
1920, lae; OIC, DPI Exp. Station, Rubia, Lae.

Try to get Variety.NG 7272, which is newly :
introduced from the Philippines. )
PNG Experience: “Some mung beans have been grown
in"'the Markham Yalley on a commercial basis, for
stock feed, with mediocre results. I suspect that
a mediocre variety was used. This bean is labour
intensive and s much more suitabie at village
level, for puman focd. My own garden produced a
computed yield of 950kg/ha of dried beans during
the wet seascn, and yields should be better during
the drier time. Apparently mung beans have not
yet been promoted as a village-level crop im PNG.
They should be better at Tower elevations, but are
worth a try at any 1ocat10n\pe1ow 1,500m.

The beans are most easw1y prepared for
eating by boiling for 30 to 60 minutes, depend1nq
upon hardness. Soaking overnight great]y shortens
cooking time.
goes - well with other vegetables. A small amount of
vegetable or animal fat (try coconut cream!)
ipraves palatabiTity, and other seasonings should
b~ added according to taste. Some like it Withg%\

cirry.  See recipes. : o g

Wiy beans {nothe pod befng threshed.

After cooking separately, mung bean :



PE%NUTS GALIP PINAT

GROUNDNUTS)

_If we consider the energy yield per unit area of

" land, peanuts probably offer the greatest potential
of all the legumes. They are a2 familar village crop
in most areas of PNG, but are definitely under-used.

Botanical name: Arachis hypogaea

Height: 40 - 60cm

Age at harvest; 100-140 days, depending upon
’ variety and lecation®

Major pests and diseases and control:. In many
places peanuts are quite free from pests and
diseasesy but rust and certain.soilborde fungi can
cause probTems. The DPI Station at Bubia recommends
the ise of fungicide seed dressing {for example, ~
captan and PCNB)., In the village situation crop
rotations may be sufficient to control these.

Indication of maturity: yellowing and wilting of
the leaves.

Planting informaticn: plant in light soil, if
possible, or on ridges. Spacing may be variable,
but 60-80cm rows are typical, with about 10cm
between plants. White Spanish peanut variety

{grown widely in the Markham Valley) is recommended.
Inoculation is not necessary.

as peanut butter, chopped. See recipes. \ig
Commercial uses: oil for cooking, margarineﬁgsoap-
making, Printing ink. Residual oil-cake is used -
for stock feed.

Sources of planting material: easily found in

most localities.

Bubia, Lae. . R

Remarks: Peanuts can easily be dried and stored by
hanging them in the shell, and usually sti1l on

the stalks, over the kitchen fire. Peanuts are
much more digestible when cooked, though many in
PNG eat them raw. Only mature peanuts which have
been freshly harvested and/or free from moulds
should be used for cooking, as a toxic.substance
called aflatoxin can be generated on mouldy peanuts.

Further references: Peanuts, DPI Exp. Station, 1a9

SNAKE BEAN  YARDLONG BEAN

Description: A soft-stemmed climbing vine grown
. for pods and leaves,
Botanical name: Vigna unguiculata var. sesquipedaiis
Height: to 3 metres s N
Age to first producticn: 60 days
Normal 1ife span: 120 days

Insect pests and control; Common pests are aphids
and pod borers., A spray with malathion or
Orthene will control most species.

Indication of maturity: Village tastes for snake
beans require that the bean become quite fat, but
Westerners prefer -harvesting whem—still thin.~
Vitamin content is highest at the wmore immature
stage. Should be cocked only for a short time, or
may be eaten raw. ' - R
Planting information: Plant in ridges or hills

60 to 90cm apart and 20-25cm in the row, Place
stakes at each seedling for climbing.

Initial contributor: §. Cox, Box 65, Angoram ESP.

- SOYBEAN

(sova)

: . . RURPAAS ‘ ' '
Used at village level: Eat boiled, rpasted, fried, 9 1 pyUnder favourable conditions, scybeans are the plant

with the highest potential protein yield per unit
area 0f'1and; and are alssc very high in fat. The




LAES Station-at Kerevat reports-yields as high+as
2,500kg per ha. .
Botanical name: Glycine max
Height: 60-100cm
fge to production: about 12 weeks

-Insect pests and control: Some green vegetable bugs,
small pink root scale; control with Orthene. Rusts,
control with fungicide (Dithane M45},

T Al
LI

PR
iCat

fon of maturity: p
Planting information: Typical spacing is 60tm
rows, 10cm apart in the row. Soybeans grow better
in temperate or sub-tropical cli s than in the
tropics, so in PNG do better ad ¥ altitudes
than at sea level: In many'c¢'uat1 fis you will
need to inoculate the seeds rpxinitiate the growth
of nodules on the roots (see government - inoculum
-service beIow) Jo1)

Uses at v111age 1eve1 ¥ Good food! Soak, cock,
and make into various soups,. and stews (see recipes
for grain Tegumes); Soybean high protein flour far
soy milk and baking; beansprouts. 410

. . -
Commercial uses: Q0il for cocking, margarine,
soaps, plastics, high protein flour, soysauce,
bean curds (tofu), soybean oil meal (residue from -
011 extract10n) i high-protein stock feed :
concentrate.

w

Sources of planting materials: Small quantities frcm
DPI. Bubia, LAES Kerevat CLTC,Banz c/- Box 382,
"Mt. Hagen, WHP. Order Targe quant1t1es from the
seed companies. Order inpculant “(state amount of
seed to be treated) from Rhizebium Supply Serv1ce,
DPI, Box 2417, Konedobu.

Remarks: Success in soybean growing in PNG i
quite mixed. Some are highly successful, and
others guite unsuccessful. Be sure you can do it
yourself before promoting these. Tt is definitely
worth a try, whatever your situation, because of-
the high potentigl yields and high food value.

Unfortunately, soybeans aré not widely acceptable
as a food without special methods of preparation.
‘Most-varieties have a somewhat bitter taste and a
hard, indigestible cellulose seedccat, Soak the
seeds overnight, throw away scak water, and remove
the seedcoats by hand, before cooking. Another
. problem with soybeans is the. presence of an
- inhibitor called "trypsin' in the raw beans. This
inhibitar probably interferes with the intestinal
digestien of protein. Boiling the beans for.an
~hour or pressure- c00k1ng for 10 minutes destroys
" the trypsin. - This it 1mportant to know if ‘you
are planning to grind 'or mijl the dried beans for
a mare direct use.

E)

Initial contributor: B. Heyward

““Ratyer River, WHP

14

15

o at altitudes above 1,800m.

i

¢ VEery common.

inoculation is necessary,

“after that,.especially during the dry season.

.or other cane) should be provided,

!.....----------------.---------------_----!E--.-..-------..---....-

WINGED BEAN

The winged bean, popularly known as "arsebean", or
'bin", has been causing a great. deal of interest in _
recent years because: it is a traditicnal crop in

the PNG highlands; it is high in protein {as high p
as 37% in the dried grains); and i% produces tubers,
which are also popular and re1ative1y high in
protein {up to 11% bf the wet wt., as compared
with yam and potato, which are about 2%)

Mmost a11'parts of the plant are gaten. flowers, .
‘leaves, qreen beans, seeds and tubers, 1In the high-
lands, howéver, the tubers are preferred, Winged

beans are grown for both home consumption and cash.
It is rarely used for animal feed. -

Botanical name: Psophocarpus tetragocnolobus

Height: A long vine -which grows on stakes

Age to first production: Flowers, ledves, green
‘pods, 3 months; Tubers after 5-6 months. -

Mormal 1ife span: 6 months

Climate: Winged bean can be grown in almost any
part of PNG. However, it is generally not grown
It both the highlands
and Towlands drier weather s better (less disease}.
Varigties: Many varieties of winged bean are found
in PNG. There are basically two types: roots and
peds. A ¢ollection of different variaties is
maintained at  UPNG, and particular types of
varieties can be ebtained on request.

Ground preparation and planting: Winged bean can be
grown in almost any type of soil’, ds long as it is
well-drained. In the highlands, beé@ or mounds are
used. Seeds are planted 2-3cm deep at 20cm distance
in rectanqular or triangular patterps: Planting on
ridges can also be done, aithough this method is not
Ridges are made’50cm apart and about
40-50cm high.: Seeds are planted at a distance of
10cm on these ridges. Sometimes winged beans are
also grown mixed with other crops such as Maize
or Soybeans. 'Planting is'done generally at the
onset of the dry seasom, but - if pests and, diseases
can be controlled ~winged beans should grow:equally
w*11 in the wet season. . An abundant mo1stur§ supply

‘recessary 1f winged beans are being grown to .
()ta1n roots. |

LY

Nodulation: Winged bean roots form abundant pea-
sized fodules which fix atmospheric Nwtrogen
This makes the soil more.fertile for the crops
that follow. . In most soils the npdules grow y
freely. However, if this does not happen the Y

.

Fertilizer: No fertilizer is needed in recent1y
cleared areas. In poor $oilé NPK, each at the rafe
of 25kg per hectare is recommended : :

Weeding and staking: In the first six weeks after
planting, weeds should be removed to encourage
healthy growth. Weeding is usually not necessary
When
the crop is 6-8 weeks §1d, stakes (such as pit pit

) one stake per
2-3 plants. The stakes should be 2-3m high for a

grain crop; 1-1.5m high for a tubér crop. If staking



materials

are scarce;
between stakes.

improvise with vines or string

Pruning:. Pruning is not necessary if the crop is
grown for green pods. However, if roots are wanted,
the young shoots, flowers and pods are periodically
removed.

o

Diseases: These diseases are of major importance:-

1. Leaf spot - which is destructive in wet season.
It can be controlled with regular spraying

with Benlate (50 ml / 100 litres twice a week)
7. False rust - is also of importance under wet
conditions, This disease s difficult to
control.
3. Root-Knot Mematodes - is one of the most widely

distributed diseases. [ts attack reduces yield,
. and it also reduces the quality #f the tubers.
The onty control method is prevention, or grow-,
ing winged bean on new qround or soil that is
free of the Nematode probiem. .
Pésts: Insect pests that attack under dry cpnditions
are not usually serious. However, a number of pests,

"‘1nc1uding Aphis, Pod borers, and Teaf miners tan

- cause considerable damage under lowland conditions.
Spray.

Harvesting: The harvesting of flowers, leaves and
green pods for eating may start from 3 months after’
planting. Roots are harvested after 5-6 months. In
the highlands the gerieral maturity time is higher
than in the lowlands.

Yields: The seed yield varies from 800 - 1000kg per
hectare. The yield of Green pods and other vegetat- "~
ive- parts may vary considerably. Tuber yield varies
between 5,000 - 10,000kg per -hectare.

. "Papua New Guinea:

It is often grown along garden fences.

RIIZORI

Marketing: Af present Tpcal markets are the only
places to sell winged bean. - Flowers, leaves and
young pods are sold:-in small bunches at 10t each. .-
Cooked green beans sell” for 10-15t per kg. Cooked.
tubers sell -at 25-30t per kg. Cocked beans and .

tubers may be stored for 2-3 days.

Useful references: The Winged Bean - A High Protein
Crop for.the Tropics by National Academy of Scwence
washwngton, 0C, USA. 1975, .

"Cuiiwvatwon of the N1nqed Bean in the Papua New
Guinea Hiahlands" by T.N. Khan, J.C. Behn and R.A,
Stephenson, World Crops, 1976, ‘

A Centre of Genetic D1verswty in
Winged Bean", by T.N. Khan, Euphytica, 1976.

”Psopﬁocarpus tetragono]ob@s,
by G.B. Masefield.
157-160, 1973.

“Investwgat!ons of, Winged Bean in Ghana” by F.
Pospws11 §.¥., Karikari and-f, Boamah-Mensah,
“World Crops 73(5) 260-284, 1971,

"Traditional legumeq of the Papua New Guinea
Highlands" by Jdbcelyn M. Powell. Science in
New. Guinea 2. 48-63, 1974,

a Crop with & Future?”
Field Crop Abstract 24{4):

_"Diseases of the Winged Bean in Papua New Guinea™,
b%f V. Price Aust. Plant Pathology Society :

wsiettar Vol

" Technical information and planting materig]g

Winged Bean Research Group, Faculty of Agr1cu1ture,
UPNG, University. :

initial contributor: T. Khan, UPNG, Uniﬁersity.

COVER CROPS

{No Article)

UM SUPPLY SERVICE

Most lequmes need bacteria called Rhizobium to

use nitroqen from the air for arowing. There“are
many different types of Rhizobium and these-are
called strains. Different species of legumes need
different Rhizobium strains. For most lequmes, -the
right strain is already in the soil, but some naed .
a Rhizobium strain that is not ¥ the soil. Cenfro
sovbean and leucaena are some of the Tegumes ‘that
need inoculating with the correct Rhizobium if .
they 4 heina qrown in an area for the first time,
o1d Ampraved strains. are also available for other
LOrUmes .

You can ghtain the correct Rhizobium for your crop

+ by writing to the ‘Rhizobjum Supply Service, DPI,

Box 2417, Konedobu, There is no charge for this,
hut vou will he asked to examine the roots of the
inocutated legume for nodules and to send a form
hack to Komedobu. Instructions on how to use the
Rhizobium are given when it is sent to you.

—Reading; Shaw, D.C. and others (1972 “The w
Rhizobium Supply Service in Papua New Guinea.

Papua New Guinea Agricultural Journal 23 (1 and 2)
17-26. {
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Oil Plants

COCONUT -

Botanical name:
Height:

Cocos nucifera
Tall variety - up to 26m

Dwarf variety - up to 14m

Gommencement of bearing:

Tall variety,

4.5 to 10 years; dwarf variety
4 to & years, depending on

‘management.
Life span:

80 to 100 years

Potential yield depending on qood nutr1t1on,
2% tonne copra/ha, but varies with varieties.

Pests

Rhinoceros beetle
(Scapanes australis)
{Oryctes rhinoceros)

‘Palm weevil

{Rhinchaphorus
bilineatus)
Treehoppers

(Segestidez sp.)
(Segestes s ?
(Sexava sp. §

Cocanut leafminer

{(Promecotheca papuana)

Coconut flower bug
(Axiagastus cambelli)

Seed11ng ieafminer
(8ront1spa longissima)

Amb1ygefta bug
(AmbTypelta sp)

Coconut spathe moth
(Tirathaba rufivena)

Rats

Diseases

Chlorosis, wilt and
other deficiency
diseases.

Seedling leaf spot
(Drechslera incurvata)
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Cantrol

Young palms: Lindane
granuies placed in frond

ﬁxﬂs and reqular hand

icking. Mature palms:
no simple effective control

_Prevent wounds which act as

entry.sites for the weevil.

Ho simplie control applic=
able to small holders. .

Banding of palms with ‘
'"Osticon' may be partially

effactive, .

Natural biological contro]
may occur.

Biologica] control in some
areas. Trunk injectians
with systemic insecticides
possible.

Application to young fronds
of Lindane and Gammexane
type sprays.

. Biological control usipg

’kuquum'ants.

Usually not necessary

Poison baits, trapping,
protective barriers.
Coantrol

App]ication of the deficient

nutrient as fertilizer.

Regular application of
"Outer! fungicide.
Potassjum fertilizers used

" 'to increase the palm

registance. -

& ) N
- White thread blight

—51ant1ng information:

. Nufarm Rural, Products,

Lightning strike No" effective tontrol

Finschafen disease Control of the vector insect.
In areas subject to this
{Corticium Teaf disease palms should
genwc1 atum) be planted on a 9m triangle
#o g ) rather than at closer
- spacing.

In planting coconuts for

profit the following should be heeded: select

good nuts from geod.palms; ‘some varieties in PNG

are better than others and seed of these can be

obtained for planting. Proper nursery construction .~
and adequate maintenance - polybag nurseries have

many -advantages cver field nurseries; transplant

into the field during moist s0i1 conditions and

at-a suitable depth in a planting hole; select

only the best seedlings from the nursery; correct
spacing (an 8.2m triangular spacing is good for
most areas)é good and regu]ar mgintsnance;
regular pest centrol. 52 NS

° Y :

Uses at village Tevel: AP Cogbnutkmeat from mature
nuts is dried for copra production, is grated for
milk used in cook1ng, is grated for oil extraction,
is used fresh for pig and chicken feed. Immature
nuts are used for food and drink, Fronds, leaves
are used for thatching, basket work and fuel.
Timber is used for-house constructicn, fences,
ridges, but rots gquickly.

Industrial uses: Copra is used for oil pruductwona
-+The oil is used in;soaps, detergents, m@rgar1ne angd
con?ect%enar1es * The residues are used as stdék
feed. The meat ts-aften processed as dessicated
coconut for confecticnarjes+-.The husk ean be made
into coir {for ropes, brushes, mat§,-okum, and

" - other uses).

Sources of_plTanting material: Usually available
locally.. Seed of the better varieties, such as
KarKar, are available through DPI, Madang. Usual. " -
price {not including shipping) is 5t per nut. DPI

“intends to produce high yielding hybrid seed near

Madang. This will not be available for several ‘
years, . . ;
Materials: Polybags for nursery, from ICI, Lae. .

Insecticides from ICI New Guinea Pty. Ltd., Box
1105, Lae; Elvee Trading Pty. Ltd., Box 151, Rabaul;
Raynolds St., Mareeba, Q]di,

4880, Australia. ('Duter' - K4/k)
: hY

Q@rious articles in PNG Agricultural
1A (2) April, 1965. Also,

References:
Journal Vol.

hY
=

-Mdnagement: Vol. 21 (3 & 4) 93-101 (1970)

22 {2) 77-86 (1971)
+22 (3)-167-173 {1971)
23 {3 & 4) 73-79 {1972)

Pests and vol. 22 (1) 1-5 (1970)
Diseases: 23 (1 & 2) 27-40 (1972)

24 (3) 79-86 {1973}
Annual Reports of DASF up to.1969, and Agronomy
Research Report, Section 11 - Coconut, 1969-1972.
A1l of these are published by DPI, Konedobu.

cont'd
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General references: The Coconut Palm - a Monograph-
by Menon and Pandatai, Indian Central Coconut
Committee, 1958; (Coconuts by R. Child, Longmans;
Coconut Growing by C.J. Piggatt, Oxford U.P.; ’
Pacific Islands Planters Handbook, Imperial Chemical
Industries (New Guinea) Pty. Etd. Insect Pests of
Coconuts in the Pacific Region by J.H. Stapley,

reprint from Qutlook on Agr. Vol 7 No 5 1973, pp %aw
211-217. _ o (@ 59

PNG experience is found in most PNG coastal areagf
H. Gallasch, LAES, Kerevat; J. Sumbak, Bubia
Experiment Station, via lae; C. Perry, Entcmologist
LAES, Kerevat; The Entomologist, DPI, Konedobu;

The Chief Pathologist, DPI, Konedobu, k-

Miscellaneous: Pests and diseases are uspally
recognized but soil deficiencies may be greatly-
Towering yijelds without being recognized. Deficien-
cies in sulphur and potassium and toc a lesser degree
nitrogen® are very widespread in PNG. An Jndication
of the presence or not of a nutrient deficiency can
be gained from chemical analyses of leaf and coconut
water, samples submitted to the Chief Chemist, DPI,
Konedobu ot to the Chief Chemist, Analysis Laboratory
PNG University of Technology, Box 793, Lae. . Charges
can be advised by the University, :

Initial contributor: K.E. Gallasch, LAES,
» ! Kerevat, ENB.

Pests

* Bud rot
- {cause unknown}

OIL PALM

Botanical name:
Height: Up to 20metres depending on age and
growing conditions.

Elzeis guineensis Jacq.

First production: At 24 years, but usually the
flowers are removed until 3 years, so the bearing
commences abcut 3% years.

Life span: Palms may continue bearing 50 years or
more. However, these palms would be very tall and
difficult to harvest. 25 years,may be the economic
Tife of a palm in PNG.. e :
, .

Potential production: 1In the 'region of 25-30 tonnes
fresh fruit bunches per hectare from fertilized.

- palms, *

Plahfation hygienea‘ Insecti-
cide (1indane‘gnénuTes) iR
leaf axils. Hahd collecting
of beetles,. -

Rhinocercs -beetles
Oryctes rhingcerss)
Scapanes australis)

Bagworms
(Plutorectis sp.)
{CTania sp. Vo

Usually bfﬁ1déica1 control
is sufficient. .

Rats Warfarin baits applied when
: damage significant.
Diseases Control

Leaf strek, spotting Determine the nutrient
and chlorosis deficiency and apply
(Physiological origin} appropriate fertilizer.

ﬁécovery may occur naturaliy,
No contrel known,

Gradual decline No control known.

(cause unknown}

Spraying ‘of seéd?jngs with
Captan cr Thiram fungicides.

Leaf blight
(Curvularia sp.)

Planting information: "Use only specially bred seed;
seedlings are raised in a centrally adminiéféred
nursery, in poly bags; seedlings are ready|for
planting out at about 9-12 months of age;_ usually
seedlings are planted on a 9.8 or 8.8m triangle;
seedlings are given an initial fertilizaticn and a

,cover crop maintained between the young palms;

castration of flowers is,carried out until the palm
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is considered large enough for bearing - usually at
about 3 years; hand pollination of female flowers
is necessary in the early years to ensure good
fruit set and production. Once commercial product-
ion has begun, harvesting must be done regularly to
be sure of good guality fruit. Given suitable
economic conditions, fertilizers are regularly
applied to the bearing palms, 5e) 481}
(S
Uses at village level: No processing is done at
present at village Tevel, although the extraction
of 011 is widely done-in parts of Africa, and could
be adapted to conditions here. 011 is good for
cocking, for lamps, and the fruit or the residue from
extracting. oil may be fed to pigs,

Industrial uses: The fruit is crushed and palm oi}
is ‘extracted from the fleshy skin at the factory.

The nut is broken and palm kernel oil extracted

from the kernel. The residues of bunches and fruits
are burned and ash used as fertilizer. The heat
generated may be used for firing boilers. Residues
may also be used for road surfacing. The palm oil
is an edible 071 used. in shortening and margarine
manufacture and in soap making. The palm kernel

011 is used in margarine, cooking oils, cosmetics,
confectionary (uses similar to those of coconut oil}.

Planting materials: Improved planting material may
be supplied at a nominal cost by the central estates.
For non commercial purposes seed is obtainable

from many DPI Extension Centres.

Materials and equipment may be obtained through
commercial or co-operative enterprizes in the areas
+af oi) palm projects or from DPI, Kimbe, WNB.

References: The Papua New Guinea Aoricultural

. Journal, Vol T8 Mo 4 (19767, Vol 22 No & t1971}:

The 041 PaTi, by C.4.S, Hartley, Pub by Longmans,
Green and Lo., London, {1967)}; The 0il1 Palm in- ~
Malaya, Pub by Ministry of Agr, and Co-operatives,
‘Kuala Lumpur, Malzysia (1968);, 011 Palm Develop-
ments in Malaysia and Their Control, by B.J. Weod,
The Incorporated Society of PTanters Kuala Lumpur
(1968); Diseases and Disorders of the 0i1 Palm

in Malaysia, by P.0. Turner and R.A. Bull, The
JIncorporated Society of Planters, Kaula Lumpur (1967)
PNG Experience: H. Gallasch, Agronomist, LAES,
Kerevat, ENB; OIC. Dami Qil Palm Exp. Station, via

Kimbe; The Entomologist, LAES, Kerevat, ENB; 7 The
Chief Pathelogist, DPI, Konedobu /

Remarks: In PNG oil palm is only grown commercially
adjacent to or in'conjunction with, large estates
which provide joint processwno fq%511t1es The only
_producing. area at present is centered on Mosa”
Plantation and factory at Kimbe, WNB. A second area
will centre on the oil palm project commencing at
Bialla, while a third project is planned for the
Popondetta region of the Morthern Province. B

Due to the high yields abtained in PNG it is advis-
able to fertilize the palms regularly. Chemical
analysis of foliar samples can indicate which
fertilizers should be applied.

" Initial contributor: H.E. Gallasch, LAES, Kerevat.
ENB
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THE APPROPRIATE TECHNOLOGY GAME

EVERY TIME AN INTERNATIONAL FLIGHT LANDS IN PCRT
MORESBY, WE GET AT LEAST ONE MORE APPROPRIATE

TECHNOLOGY EXPERT. PNG HAS MORE APPROPRIATE TECH-

NOLOGY EXPERTS PER CAPITA THAN ANY OTHER COUNTRY
IN THE DEVELOPING WORLD, MOST OF THEM FORETGNERS.

THE TROUBLE WITH APPROPRIATE TECHNOLOGY EXPERTS IS
THAT MOST ARE EXPERTS AT LITTLE EXCEPT- CONVINCING
THEMSELVES THAT THEY HAVE SOMETHING TO TEACH.
FERHAPS LIKLIK BUK IS NO EXCEPTION!

IT IS VERY PLEASANT TO SIT ARCUND THE YARD OF A
HIGH COVENANT HOUSE SIPPING BEER AND. DRAWING PLANS
FOR DEHYDRATED KAUKAU FACTORIES. IT IS EVEN
SATISFYING LIVING IN A BUSH HOUSE AND BUILDING AN
EVAPORATIVE COOLER FROM POLES AND MOSQUITO NETS.

THE TROUBLE IS THAT MUCH OF THE "APPROPRIATE"

TECHNOLOGY IS WHAT SOMEBODY THINKS 1S APPROPRIATE
FOR SOMEONE ELSE. .

"WE HAVE EVEN WCARD IT SAID THAT "APPROPRIATE

TECHNOLOGY" IS SIMPLY A CONSPIRACY TO FORCE
DEVELOPING COUNTRIES TO ACCEPT TECHNOLOGIES
QF LOW PROBUCTIVITY.

OR COUUD APPROPRIATE TECHMOLOGY BE AN “EGO TRIP"
FOR EXPATRIATES WHO CAN'T MAKE IT IN THEIR OWN
COUNTRY?

THESE OUESTTONS. MAY: BE UNFAIR, BUT UNTTL MORE OF
WHAT IS CALLED APPROPRIATES TECHNOLDFY IS, INVENTED
MADE, AND ADOPTED BY PAPUA NEW ‘GUINEANS, THE
APPROPRIATE TECHNOLOGY "EXPERT" SHOULD EXAMINE
HIS MOTIVES VERY CRITICALLY




Vegetables

Ny

3
TRADITIONAL VEGETABLES < 1
There are two food groups that form the basis for
meals in PNG. One group consist of energy foods
such as sweet potato, taro, yams, bananas or sago.
The other grcup is the vegetables. The vegetables
are very important in the village diet, Ffor
many pecple they provide much of the protein,
vitamins and minerals that people eat, Very little
_ has been written about: them and most of the infoym-
ation §s in the heads of experienced gardeners.
There is a danger that some of the vegetables will
be lost as they are replaced by introduced cnes.

It would be a great pity if the traditional vege-
tables are replaced by introduced ones, as’ many of
“the traditional species are superior in food value
to introduced cnes. (A good indicaticn of food
value is the colour of the vegetable: dark green
ones are usually richer than Tighter coloured ones}.
Alsc pest and disease problems are generally less
serious on the traditicnal species. And finally
PNG's vegetables, some of which are only eaten
_here, are part of the country's cultural heritage.

’

Some introduced vegetables will find a place in the
gardens, of course. Their spread should be encour-

" aged if t\ey are easy to grow and are nutritious.
.Succegsfuhglntrcdgct1ons include kangkong (%Qomoea
aquatica ow aquatic sweet potato) and pumpkins
waicﬁ are grown for both tips and fruit. More
recent introductions such as basella (Basella rubra)
and Russian comfrey (Symphytum spp) may also become
common.

Notes on some of the traditional vegetables are
given below. There are very many more species

than these eaten and you would find it an interest-
ing project to gather information on traditional
veaetables in vour area. ’

Alkika - one of the world's most
nutritious Jeafy vegetables.

‘or plgweed:

rerate zone

" plucked.

AIBIKA (Abelmoschus manjhot). This well known crop
75 a shrub 1T to 175m ngg. It is grown in many

areas. It is propagated from stem cuttings.
are a great number of.varieties which -show big
differences in leaf shape, colour and production. -
The young leaves are picked and are cooked in
coconut cream or water in @ saucepan or banana
leaves. They can also be fried. - It is a very

rich food and has a high protein content. Harvest-
ing can commence 2-3 months after.planting and
production continues for 1-2Z years.

There

Insect damaqesis fairly common. The most common
pest is a beetle {Nisotra-spp} which makes “shot
holes" on t?e leaves. A'm?th {Sylepta corogata),
army worms SEDdogtera spp), and a stem borer also
damage it. The stem borer can reduce production
greatly. It is sometimes attacked by nematndes on
the roots.

Amaranthus

a weed in
the temp-

but a use-
ful green
vegetable
in the
tropics.

AMARANTHUS (Amaranthus, spp) Amaranthus is a
traditional crop usually grown on cultivated lands.
It is usually started by scattering the seeds on
moist soil. It prefers wet weather, should be
planted at thé beginning of rainy season. It
doesn't require. drainage.. . -

The first harvest is when thinning. You pull the
whole plant and then discard the roots and keep

the Jeaves. The second harvest is the main harvest
when the plant is about 6-8cm high, and the Xops are
The third harvest would be the time when
the side branches are plucked. After that the shrub

gets old an® dries up.
There i3 some insect damage by grubs chewing the

Teaves of the young plant. However, there is no
disease damage.
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1t is cooked and eaten immediately after it has
been harf@sted. ; _ ady p
last.a.day 6r-twd,-But no more than that.

AUPA (no article) e -

FERNS . éhoots and voung leaves of varicus ferns
are commonly gathered and eaten. '

KAGUA. (Ficus spp). Kagua is-a Tolai name given
to a tree that produces a thick edible leaf. The
surface of the leaf is coarse, 1ike sandpaper.
Katakala is the Tolai name of a similar-tree which
also produces an edible ngf. '

KARBKAP (Solanum nigrum). This self-sown green is

very commonly found in gardens. It is a small

herb that grows to about 40cm in height. The black
fruits are also edible. It can be propagated from

seed. -

QENANTHE {Qeranthe javanica) is a tradftional high-
Tands vegetabTe demesticated from bush varieties
which are abundant in the area. The wild varieties
.areqeaten in times of hunger and by hungry children,
but” they are not so tasty as are the cultivated
varieties. Varieties range in colour from yellow-
ish areen to purplish green. ‘Once they grow in an
area theyiare hard to get rid of, Because of their
vigorous growth, they are sometimes planted in
coffee gardens to keep the weeds down. .

The plant is grdﬁﬁlﬁy cuttings with both midstems
and tops used. Pldnting is done wigh a digging
stick and usually 5-6 cuttings are Bl
" holer Tt grows in both wet and dry sgiTs. .
This vegetable cannot be stored, as it loses its
flavour and becomes bitter. Large guantities are
eaten beth raw or cooked. Cooking is usually dohe
in pits or in small wooden drums together with |
Rungia klossii and Setaria palmaefolia. These days
it is boiTed, but doesn't taste as good as whej
|
d by
l

roasted.

Besides being a food, the hollow stems are use
children to make small trumpet-Tike noises.
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anted in one

If stored in a shady place it gcan ...

A

Tall pitpit, Morobe Province.

_ PITPIT (Sacclarum edule) is a cane of unknown origin
with an edible Tnflorescence. There are no wild
forms known and 'if gardens are neglected the pitpit
soon seems to die out. Traditionally pitpit has
no special yalue as does sweet potatc or yams, but
is simply an interplanted extra.

Pitpit fs planted mainly into virgin soils on dry
ground.. It has-no specific climatic requirements

_-and can be planted—at-any-time—oftheyear—It-f5—

grown from cuttings 30-50cm long. FEach cutting
contains three to four nedes, and is¢taken from the
mature part of the plant. The cuttings are planted
at random in the garden by making holes at a slant
with a digging stick and then planting 3-4 cuttings
ir ocne hole. The planting material is planted so
tiat 15-20cm of the cuttings are underground: 1f
tuo many plants result, some are removed &t weeding
There are a number of varjeties, some of them more
popular than gthers. .

The crop takes 7-9 months to come into bearing,
depending on the variety. The unopened flower on
top is the portion of the plant eaten. Generally
it is considered to be ripe when most of the Jeaves

———onthe stalk—are-browrish coloured—and the-teave ——

sheaths lose their hair. Harvesting s done by
cutting the stem a few nodes away from the base of .
the inflorescence. The tender stem just below the
inflorescence is also eaten. If the inflorescence
is not harvested when mature it gets attacked by a
fungal disease which starts at the top end. After
several harvests, or in 3 to 4 years the edible
pertions become smaller in size and are usually
abandoned,

It can be eaten raw, but is usd%]]y cooked over
#he open flames. The inflorescence and leaf sheath




coverings are put on the fire for a few minutes.
Wher—eooked tire outer Teaf-—sheath—is removed —
leaving the hot, inner tender leaves and inflares-
cence for consumption. "%

This tall pitpit (Saccharum.edule) is significant-

1y more nutritjous than the short (Setaria palmae-
folia).

PITPIT ("MO1") (Setaria palmaefolia) 15 thought

to Be one of the original crops of the people in

the Mt. Hagen area. It seems to have been domestic-

ated and improved through selection and continuous
" growing. - Wi¥d forms qrow i the bush and along 7
river banks, These wild forms are ofteniused in
times of famine and by hunting parties,

L &

Ved

It is a hardy piant and can be grown in dry or: damp
soils. In very wet soils,drainage is required.

It can be planted it any time of the year, but is
usually planted before the rains with a digging

.stick, two.-cuttings-per hole..__Shoots are taken from...

older plants, which are usually left to dry for a
day or so, they then tend to root quicker. There
are a number of varieties grown.

The crop.takes 4-5 months to mature and then the big
shoots are harvested. Harvesting consists of
breaking the shoot off 2-3 nodes below the first
unopened leaf sheat. Shoots may be harvested from

a single plant for zbout two years prior to plants
being left. Setaria is an important famine food as
the plant survives in fallow gardens for many years.

f Setaria is a much favoured food by the women and
=.children.

~cut off and discarded,

I1t-can be eaten raw, but it is usually
cooked, as too much raw Setaria can cause stomach
aches. To eat raw, the hard outer parts are
removed, and the soft inner shoot is eaten, usuaily
with "Kenkaba" (Rungia klpssii). Traditionally,
Setaria was cooked either in the ashes or n mumus"
with other greens. a

RORIPPA  ("Kund"} (Rorippa spp) Rorippa is a -
traditional highland vegetable of unknown origin.

No wild forms of it are known. It is planted ’

mainly by the women in miRed gardens when the rains
start. It grows well in wet soils but can also be -

_planted in_drier garden sites, and is grown by

'seeds broadcast over the garden sitg when the soil

is wet. 5

"Kund" is thinned at an early stage éo that other

plants can grow better.
are eaten,

The -plants that are removed
The tops are cooked while the roots are
For eating cnly the younger
plant portions are used. "Kund" can be roasted

with meat or by itself.

RUNGIA {“Kenkaba"} (Rungia klossii)is considered
to be a very old traditional highTands plant. Hild
forms sti11 grow in the bush and are consumed by
hunting parties or in times of famine.

It is a small herb which is eaten raw or cooked.

Tt is grown in mixed girdens together with short’
pitpit (Setaria palmaefolia}. it has no special
climatic requirements and so can be planted at

any time of the year. . oo <

"1t s grown by cuttings. A.hole is made with av?h

digging stick and then a number of cuttings are

put in the hole. The growing plant is seldom
attacked by pests or diseases. The plant is
considered to be mature when it is about 30cm high,
and this may take 3-4 months. Two or three leaves
are all that are picked. If plucked too far down
the stem it becomes guite hard. -

-

A
s
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TARO LEﬁVES.

--—Taro-{s most important for its edible corm but the

leaves are often an important vegetable as well.

The young leaves or .petioles are used. Taro leaf
blight {caused by Phytopthera colocasiae) ‘and insect
larvae that eat the Teaves can make the leaf un-
suwtable as a vegetable.

TULIP (Gnetum gnemon )

The namE of this tree comes’ from the Engiish words
"two leaf" and it should not be confused with the
West Afirican Tulip (Spathodia, campanulata) which

is an i

in some areas. Tulip is a long Tived tres. The
young ledves are eaten as are the seeds, which
have a nice nutty flavour.
in the Sepik area.

© Valunguri- a common shrub in the Gazells used
forfiavoured greens.
vegetablés is possible.

Much wider use of local

VALANGUR (Polyscias grandifdlia) is a shrub that

norma?Ty qrows | T to T5m.  In the Gazelle and New

. Treland 71 %5 grown as a fence near houses The
" leaves have a pleasant odour, and the young Teaves
are picked for a vegetable and flavouring in stews.

Planting material a11 of the-abeve: Find local
sources. : :
Readind: Barrau, J. 1958); Subsistenéé Agricul -

Martin, F.M.
«0f the Tropics.

It is especially common

- Age—to--first -production:—

ture in Melanesia... B.RP. Bishop Museum BuTlTetin Z19..-
{US$9 from the Myuseum Bookshop?.‘

& Ruberte, R.M. {1975). Edible Leaves
Antillian College Press,;MayaquéEf‘
Puerto Rico. ’ , o
Inftial contributor:

RN Bourke LAES Kerebat

with notes from N1ch01a9 Kuian and Ceca11
. 1PNG Aqr1cu1ture Students. ¥

Kangkong - also called aguatic sweet potato

.

TNTRODUCED VEGETABLES

CEYLON SPINACH BASELLA

Descripticn: A dark green soft stemmed ving with
Juicy leaves. Good as a cooked green.

Botanical name: Basella rubra

Height: Ving-up To 10 metred long h

4"6"Week5 L remmm e e

Normal 1ife span: 4-6 months

Mo insect pests observed.

Pianting information: This 'is a useful green
vegetable that will grow almiost anywhere, including
slightly swampy ground. It can be grown from
cuttings or from seed. Plant cuttings 20-25cm Tong
or seeds on a square 20x20cm. Seeds may take 3
weeks to germinate. During the rainy season vines
should be trellised to prevent disease and increase
autput. Begin picking when the vines have covered

-




the trellis. Early p1ck1ng stunts 1ater growth
Harvest oneteaf i three. 7 _

Uses at village level: As a cocked green. A few
drops of muli juice can improve flavour. Soak
seeds and boil them in a small amount of water to

make ink. *

Sources of planting mater1al Seeds only, Mangaai
High School, PMB, Kavieng.

1
Further references: Yegetablé Production in Snuth—
east Asia by J.E. Kiott and Jose R. Deanon,’
Um1vers1fy of the Philippines 1967 p. 273-276.

Fd

PNG experience: Manggai High School, PMB Kavweng

Remarks: The useful 1ife of the plianting can be
increased by picking flowers as they develep. Also
production can be increased by harvesting the entire
last 15-30cm of the vine. This will promote /
branching. Ceylon Spinach is resistant te snadils.
Leaf growth responds well to nitrogen fert11ﬂzer,
especially urea and compost.

Initial contributors: W. Kitchen, W. Gabafa,
Manggai High School, PMB, Kavieng,NIP.

PEOPLE are not the problem.
PEQPLE are what it's all about.
PEOPLE are the answer.

COMFREY

Batanical name: Symphytum asperr1mum

S

EET‘EQ1 num

Though there are many types of Comfrey, the one

most commonly eaten

by pecple is Russian Comfrey

{S. pereginum). The dried leaves can be ground and
used as a course flour in bread, biscuits etc.

It is a high-yielding perennial of the Boraga
" family, and-the greens-make-a--gocd cocked Vegetab]e

According to the Ener Primer, Portola Institute,
1974, pll? Comfrey has cne of the highest protein
contents (21% of dry matter) of any plant knowr. -
It is also one of the few_plants that concentrates
VitaminoB-12." Tis flowers are an 1mPortant source
of nectar and its leaves can be used to help wounds
to heal. {Crush the 1eaves and app]y to the wound
or make a strong tea and “soak wound in tea.

-Especially goad for

tropical ulcers.)

The name "Symphytum" means:"to grow together", a
reference to these healing qualities.

are familar with Russian Comfrey St. PauTs's

Lutheran High School,

in Wapenamanda, EP, grows it,

and Tt grows 11ke a weed around UP/ Hagen

;Reference: Comfrey

- An Ancient Medicinal Remedy,

Henry Doubleday Research Assn.,, 20 Convent Tane,

" Bocking, Braintree,

Initial contributor:

OKRA

Fssex, UK, 36p.

H. Bekker.

Okra is an extremely eaéi]y grown tropical and sub-.
tropical vegetable

,-sometimes called "Lady's Finger"




y : o
Nutr1t1ona71y, it is not very spec1a1
but it compares faveurably w1th other green- veqéL S

R
Cor "Gumbo".

tables. It grows best at the lower elevations,

s e rand-elimate” cond1t1on5 \\\

Botanical name: H1b$scus escu1entus

Height: BOcm - 150cm |

Age tc first preduction: 60 - 70 days

Normal life span: Will bear edible fruits for 2

to 3 months, espec1a11y if pruned from time to time.

Insect pests aﬁﬂ‘contro1 Usually it is not
economic’ to spray, but if infestations are serious,
Orthene isfeffective. - This is not a cash crop.
Igdicaticn 'of maturity: - Harvest when the fruits are
t thé size of a "lagy's thumb", well before
_they start to become fibrous and woody. Regu]ar
~vharvest of the fruits when they are young and -
nder: pro1ongs the fruit-kearing.

_P1ant1ng 1nfonnat10n P]ant seed in a we11 tilled

soil-about 1 to l%cm deep, in rows 80-90cm apart,
with about 30cm between each plant in .the row, -

Planting rates can be thicker, with thinning done

later. Regular weeding is necessary. Pericdic

plaptings of smalier. plots will give a steady
supp1y of fru1ts

'Use at v111age 1eve1 A useful green vegetable.
Some . pecple like okra because 1t is 511ght1y “s]1my
when-boiled;—and-—others—disti “the same—
reason,” 1t is often used in tr0p1ca1 cocking to
th1cken scups and stews. Frying Small slices of.
okra or the use of a small quantity of vinegar-or
Cmuldt juice will take away the slimy characteristic,
Fried ckra tastes surprisingly 1ike oysters..

Sources of planting materials: L1k11k Buk “Box
1920, Lae; Vudal Agr. College, ENE; Manggai H.S.
PMB, Kavieng, NIPj Agr1cu?tura1 College, UPNG
Waigani; Yates Seeds.

: Remarks Food value per 1009 raw foodstuff,
edibAE . portion: 32 calories; ..1.8q protein;

. .2g fat; 7.4g total carbohydrates; B82mg calcium,
-, .7mg iron; 740 1.U. pro-vitamin A; 440mcg .
carotene; .08mg thiamine; .07mg riboflavin;

" 1.1mg niacin; and 30mg ascorbic acid. (Food
tables, WHO, Western Pacific).

>
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| PLANTING DISTANCES FOR VARIOUS VEGETABLES
TRANSPLANTING SEEDLINGS

but has -a wide adapt1b111ty to a variety of scil_. I

. .Cucumbers

t

DIRECT PLANTING OF SEEDS

'Carrots o “In "1-2cm deep dr111s 30cm apart
water well on planting. Weakest !
seedlings removed until a space of

-...5cm between seedlings obtained.
May" atsa, be b]anted by broaucast
method. = e n

Radish
Sj1ver78eet

t oo

. . ":g‘ :
As above, but reqliires plenty.of

Pérs]ey

watering until 5eed11ngs emerge
Capsicum$ -50-60cm apart in rows.

Rows 40-45cm apart.
0ak Dwarf “24ch apart n rows. - Rows 40cm

French Beans — .apart. Seed planted 2cm déep and

watered.

In mounds -80cm apart, 4 seeds/mound
planted. 2em-deep and watered.

: o, ‘
Initial contributor: C. Benjamin, DPI, Box 351,
Kimbe, WNB., =~ _. : .

AHEGETABLE NURSERY

Description: A nursery is a small house where
df11cate young seedlings are grown to protect
em from too much sun. and raim. ‘Vegetabtes like:
“lettuce,-cabbage, cauliflower, tomato, chinese
cabbage, and 'eggplant are very weak: when they are
young. In a'few weeks the 5eedT1nq5 are strong
. enouah for transplant1ng on- the1r own in &he garden.

.NERSERI

>

Materials: 4 corner posts 1.5 -.2:0 metres ‘[bush
- material) 5 poles for frame of .the roof {bush mat)
bush twine, leaves or kunai for the roof

Order of work:

»

Mark the cormer posts so that the nursery runs from
north *o south.

Construct nursery, but be sure the roof is high
enough 'so that early morning and late afternoon
sun gets to plants. : LTk

Place good topsn11 with much :rganic matter under
the nursery, and make “ne surface smooth with
no Tumps of soil,.so that small seeds w11)
germinate easily. :

'LLettuce

_ 25-30cm apart in rows.
“  Rows 30-50cm.-apart.

) Cebbage _
Cauliflowen C "
‘Chinese. Cabbage " "

Tomatoes 45¢m apart in rows.

Rows_SOCmiapart.
Egg p1ant "

Y

Sources of supply of materials:

10ca11y

Further references: (. Kemp, 1876, Proceedings of
© the 1975 Papua New Guinea Food Crops Conference,.

"Trial Work with Introduced Vegetables in Nest New

Britain" p- 238 259.

PNG experience: K, Brewer,_AIC,'ﬁami Qi1 Palm
Research Station, Dami, via Kimbe WNB; Kimbe

Aii are avaiTabiet'

e?




'Community School; Mai Community School, via Kimbe; ../ - ; T T T . S
“Buvussi Community S¢hool, via Kimbe; Sarakolok l m IS

Community- School:, vya Kimbe.

< Remarks: Plant posts solidly in ground so the T . . L

building will not fall on the seedlings. Make sure INmPENmNI‘

- that the long sides face east-west so that the Co . e L
seed1ings get the gentle morning and afterncen sun, : IEVEI@MENI‘ S
but are protected from the hot noon-day sun. The ) A ' '
high side of the nursery should be to the east, so . : i —
that the ground will warm up quickly in the morning. : ‘
Water plants in nursery twice a day, early morning’
and late afternoon. Pull out weak seedlings -as

they appear so 0n1y strong healthy plants will be’
transp!anted .

Initial contributor: C. Benjamin, DPI, Box 351, .; . ' ’
ﬂ\\ T, Kimbe, WNB, : _

Eang sides face east and west to catch the nnrnlng
énd evenlng suanyvT i - o i

‘ o i ﬂ; N
ded is made of nnunded topsoll rlCh in organlc qﬁtter

i T
Sbeds are sown el%her 1n.§31115 or broadcast "*f ST

C : Beds are constructed by HDundlng
Soil in beds is & diwell and ! orgaplc matter.
01 in 5 18 urne we - .

all clods broken up to glve a.
fine tilth.

Trenches between beds
allows good drainage
and easy access.

~ Lettuce or cabbdge
seedlings are

" planted In rows
0.5 m apart with

2:25 m between themi_‘m ‘

in the row. L

25
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PLANTING GUIDE Hoﬁ. Amount to-sow Distance Space betw. Time to
c planted* per 30m row between - plants in’ - maturity .
rows (em)  rows (cm) weeks)

J - !

' Beans, climbing direct 50-70g 100-130 15-25
Beans, - dwarf direct 60-80g 60-100 5-10
Beetroot direct 50q " 45-60 6-10 9-12

Brocecoli transpl ) 50 plants 50-90 ... 30-60 10-16
“BBrussels sprouts transpl . 50 plants 50-30 ., 45-60 18-25
_ Cabbage transpl 50-80 plants 60-90 $35-70 - 8-16
., Capsicum - . transpl . v« h0-70 p]ants 45-60 ..30-60 .- -12-16
DR Carrots direct. - 25g 40-50 - 5-10 10-15
Cauliflower " - - “transpl- .. A0-50 plants  50-60. -  50-60 .. 12-26
- Celery : transpl : 200" plants - 40-90 ©  15-20 20-24
~“Cucumber . ‘direct 25q 120-180 30 0 9-12 _
Egg plant “transpl s 50-70 p]ants 60-120 60-90 14-18 - -
Kehlrabi . . —direct ————— 50y 45-60 20-30 10-12
“Teek — . 7 direct 50qg 30-75 5-15 20-24
Lettuce transpl: <« 2hg 45-60 20-30 9-12 _
Zucchini direct -~ 50g 90-128 70-100 5-7 "
Water melon : direct ° 50qg ) 180-240 60-75 12-14 .
"0n1un direct or ) ] :
« transpl = “ B0g -30-40 5-12 8-30
Pars1ey direct . - 2bg Tesio 30-60 10-30 ¢ 0-12
Parsnip direct ) .50 . - © 45-7% 7-12 8-25
Pumpkin direct- 50g - 220-330 - 90-140 4-22
o= ' Radish ' direct ' 509 . 30-40 1.5% 3 4-5
.~ Silver beet direct, - . 50g 30-45 20-30 8-12
Spieach : ~direct : 50g 30-65 . 8-20 7-10
Sweet corn - direct .~ 250q - 100-120 20-35 - 0-12
Squash . direct 50g 100-200 765,108 Tl8-14
Tomate - : transp? . g 40 50 p1ants T 90« 160 -50 90 i 4.18
PRI B | "D1rect“ means«that the seed is p]anted stra1ght into “the’ garden Y R
w0 n s - “Tranbptant! .means the seed is first p]anted in a seedbox or: séedbed hen 2
R transp1antea to the-garden. . 3 _ -
I . i Adapted-from Introduced Veqetab]es, DPI Handbook #9. S '=J
7 N g0 i S :
- PR < H - . . |
. - - . . e ! ‘ 5
N . o N . o y‘ 4
. » . past year. "Most of the Yates seed evaluated. ¢
VEGET_ABLE SEED SUPPLY i ©. ... 7 in 1974 'was from Yaltes New Zealand. The
" Yates companies in ﬁustra]wa and: New_Zealand are
vegetlgﬁergggla;a:uggliygfbgggdaqgﬁiity, : -~ 1. .completely separate and although m?ny of :
mestiscion miter PG The e el eentle wrieries we cutlar
of seed and'the rdngé of seed presented . 1 v om Both Rumsley's Seeds.
> to the largely un1nformed pub¥ic has been . _‘ong ;Umpanylg v ds h 1 { dentical t
. confusing and the: orderwng of seed has qu1te' g ;?n & E: $rt Sie i ?ve abmgs iden 1iﬁ variety: .
often been completely-haphazard-with . o 1; s doffareic ustralia, but again wi .
little expertise on réquirements involved. = - v e few differences. ;
Generally, Rustralian or New Zealand T . EERRE in & Moresb ve etah]e seed can be -.
- temperate vegetab]e varieties prove to . owe N n Fort, y, 9
be satisfactory in the H1ghTan§s -areas - S a Obtﬂ1n9d frof the f°1‘°W‘”9 sources:
. but. many of_these varieties are not suited ° . , * °
c.to fHe ﬁ1gh temperatures and high hupidity - et f?I' %Steamsh1ps Trading CO Ltd.”

Hardware -and Paint Division

‘Eta Beach . L :
Manager - Mr. Ron Hancock. .Steamships is
agents for Yates New Zealand "Longlife"
seed.” They have guantities of small

‘of "the ‘coast. By personal contact with the firms L
. Jdnvolved, DPI has made an effort: to rationalise
*nthe supp]y of vegetab]e seed

The Takii Seed Company of. Japan has an - . - packet -and_bulk seed in stock and will
impressive range of vegetable varieties, ~ -~ ', arrange 1arge orders .of bulk seed,
that are well suited to tropical cenditons. . - . 4, 2. Tutt Bryant Pacific Ltd.

-A ‘great ‘deal of seed has been obtained - . " Hubert Murray H1ghway
from that company as well as Farmer's Seed ; Badili. - ‘

_in Taiwan for eéxperimentation over the ©+  Manager -f Agnfcu]tura] Division, cont'd

i




Mr. Bevan Holden. -Tutt Bryant :

. markets vegetable seed from. Yates New Zea1and

. Yates Australia New World, RumsTey's ~

~ -and from Takii Seed Company of Japan,
.They will also be supplying seed from

L Farmer's Seed, Tajwan very shortly.

3. Makana Vocaticnal TrainimgiCentre
P.0. Box 5664
Boroke

Manager - Mr. Cliff Curant. Makana Supp11es

‘Yates New Zealand seed and has provided
: a good mail order service for seed
-4, Burns PHilp (N.G.} Ltd.
* Builders Hardware
Boroko 521-
= ... Agents for. Yates Australza seed. )
5. -Exmark Stock and Produce, . © - . N
2.0, :Box 6060 ’

‘Manager - Mrs. S. Mudge. Exmark w111
“supply Yates Australia séed in bulk
[quant1t1es : . R
“ Mr. Ron ‘Burness ’ ;
““Agencies Pacaf1c Pty Ltd,

..P.0. Box 5u44
“Boroko - LV

< wild supply-seed from Takii :
.Seed of Japan and Farmers Seed” of Ta1wan
~in commercial quantities.
Carpenters Hardware
Boroko-.

P.0. Box 3043

Pﬁrt Moresby

13upp!1es Yates Austra11a seed ‘;;"53;

o Readers shou1d note that 1mportat1on o
'-fof seeds from cverseas is restr1cted
under P.N.G: Plart Quarantine,
regulaticns, which aim to protect vegetab1e
growers against the introduction of-new
disgases. Vegetable seed from Australia
and New Zealand s admitted freely,
but a permit is required for impert of
seed from other countries., Certain
types, where the danger of disease
introduction is greater, are more closely
restricted. These include tomato,
‘lettuce, beans and peas. Wherelocal
-agents are listed as supplying Japanese
“or Taiwanese seed; the zgent has imported
.th1s seed under perm1t

fungicides, insecticides, spraying equipment
and nursery supplies.

(Excerpts from-Information Bulletin No. 1,
DPI Plant Intrcduction Station, Laloki)

:P1ants wh1ch are grown as seed11ngs in-a nursery

are planted by transp]ant1ng, suth as lettuce,

Many of ‘the f1rms,11sted'abOVé'aléo"cérty'good
stocks. of .other requisites such as fertilisers,

mus t be transp]anted to the F1na1 bed. This is
u:;ucul_y done when the ::L-.'L-.'ul Illl_-] is LII!EE weeks 01d,
It is very hard on the seed11ng when -it s pulled
up.by the roots, because many small bits of the.
root arebroken, no matter hew carefully you up-
root 1t. There are steps for transplanting so

that the young seedling will: recover well from the

'dnm:nn n'F hcnnn up-rooted.
19 uUp-Trooied

IS o D

Fo11ow these steps far.all k1nds of . plants that

I,

cabbage, paw:paw, opion, and small trees.. The
nursery makes ‘it easy_to 1ook after many young

‘ plants at one time.

”fl. Seed11ngs are ready to transplant wheri thiee

s ks oTd. The best “Time 15 dn- the 1ate
Fternoda.: )

2. MWater seedling before uprooting. *

3. Remove seed11ng with damp soil around the
rocts.

g, [ Make ho]es in garden where each p]ant w111

gf’U'ﬂ' \\ #

cont'd




Build a shade-frame over the
seediings are growirg well.

shade houses for all of it
Kapiak leaves-are best bec

~ SPECIAL REQUIREMENTS FOR TOMATOES. -

The soil musf.be well=cultivated.

The plant must be watered twice _a day.

The top of the soil should be covered with dead
grass or weeds to keep the sgil cogl and td-
. stop water from evdporating. “This “is called
-mutching. L ’ wo : o

If you have a large garden and it is hard :to makéa
. any large leaf is good, -
ause. they harden when dry.

INGS

PLANTING TOMATO SEEDL

L3

. 1/3 of tométo seed1ingris planted above the ground.
2/3 of tomato seedling is planted below the ground.

More stem planted unde?fthe ground causes more

- roots to grow, These roots give more food and. a
greater support to -the plant. : .

WRONG

garden, until

If. the tomato is planted Tike this any_heavy
rainfalT will wash the mound away, exposing the
new roots. v

C. Benjamin, DPI, Box 351
Kimbe, WNBP

o



GENERAL REFERENCES

Cormercial Vegetabie Growih g H.D. T1nda]1 Oxford
University Press, Londen, 1968 Poundsl.50 {pb).

Despite the title this book is for smallstale
gardening in the tropics, written primarily for
Africa, The Caribbean and Asia, it is still useful
for PNG. The first quarter of the book deals with
general considerations of good gardening practices =
.to permit continuous cropping on tropical soils,

It also has some very useful advice on marketing
and simple bus1ness consideraticns for the market-
gardener g

The remawnder of the book is an excellent series of
short descriptions of the wide variety of vegetables
most of which are grown in PNG, together with

brief suggestions for planting practices and other
cansiderations.

' Level, simple.
‘ ﬂVegetab?e Growing.in Southeast Asia, by James E.

- Knott and Jose R. Deanon, Jr. Uh1vers€ty of . the
: Ph?11ppﬁnes Press, 1967.

This is a very detailed book on the growing of a
wide range of commen vegetables in-humid tropics.
. +Fach® of the crops is discussed with reference to
. :history, important: uses, varieties, soil and
~glimatic requirements, harvesting, Handling and
canteo? of “insects and. diseases,, This bgok-has_ -,
road application to extensiod and’ mapagement for
resh;food producticr..in this country. ‘A bonus
- .1s the most compIete list of the wild vedetables
and, fruits used in many parts of Asia as food,
most of which are rec0gn1zab1e i PNG d1ets

Leve1 intermediate/advarced.,

R

EDIBLE LEAVES OF THE TROPICS, by Franklin W. Martir

and Ruth M. Ruberte, Mayaguez Institute of Tropical -~

Agriculture, Mafhguez Puerto Rico, 1975, Agricul-
tural Research Service, Southern Region, US Depart-
ment of Agriculture, Printed by the Antilliah
"Co?1ege PreSS, Mayaguez Puerto Rico.

. Seems to be reasonab]yﬂcomprehens1ve Includes
tablesifor nutriticnal and chemical composition
for a wide range of'plants having edible leaves.
I]Eustr?ted with 56 black and white plates.

'Initia1éc0ntr1butor: R. Stephensen, Faculty of
] Agricu]ture, UPNG, Port Moresby. :

ThW{NTRODUCED VEGE%ABLES DPI Handbook #9, edited by
C.A.-Fowler, 33pp.- Is Supposed to be d1str1buted
,throuqh your DPI fo1ce

A useful summary of basic information for those

who want to grow vegetables to sell. TIncludes
raising of seed11ncs, ptantina and gackwnq, insects
and diseases, organizing production’and marketing.
Special adv1ce for particular crops, planting
guide.

< Use, -Nu

Pounds '3.50:" : . K

“and fruits.

- S bl

o,

HIGHLANDS FOQD CROPS NEHSLETTER

»Box 339, ;
"Mt Hagan, WHP i
Hagan, .

Short timely bulletins from KUK RESEARCH STATIdN,
monthly; includes a variety of. recommendations;
advice on preoblems, planting and management

nractices, all on vegetable
practicgs, on vegelanies,

A. Jacoﬂand H. Von Uexkull, Fertiliser

rition and Manuring of Tropical Crops,
- Translated by C.L. Whittles, Ver!ogsgese11achaft
fur Ackerbau, Hanover..

D1scu551on of the pr1ncwp1es of nutrition followed
by.a review of fertilizer recommendations for the
NUSI 1mp0rtdﬂt Crops. .IaDIES OT c0m0051t1on OT
fertilizers, manuresand crops.

¥en Willson
PNG Univ..of Tech.
. Box 793, Lae

Ipitié] Contributor:

Oxford Book of Food Plants, by S.G. Harriéon,'Ma£e~
field> and-Wallis, Oxferd U. Press, London 7 1969, . »

. L , .
A beautifully illustrated (colour) book of the’

major food crops of the world, including oil v T
crops, mushrooms, seaweeds, spices, .root crops,”
Temperate Zone crops are 1nc1udad

but exotic foods net. ' Detailed jllustrations. An
excellent teach1ng awd for agr1cu1tufe or botany

in upper primary or high -school. '% ks

No 2 Root Crops, by Mrs. D.L. Xay, Tropical

Products Institute, 1973, 56/62 Gray's -

Inn Rd., London WCIX BLU England.

I pound 50 plus postige

250 pages of very helpful information 1
on tropical root crops. Highly recommended.

S50ils of The Humid Tropics, - by'TheaCDmmJttee”en
Tropical Soils 57 Agricultural Board, National Re-
search Council,' National Academy of Sc1ences,
Mashington D.C., 1972, 217 pp- o o

Techhical papers on all aspects of tr0p1ca1 /
s0ils by leaders in the respective fields, This

" is a response to the recognition that the transfer

of technology from temperate to tropgical regions

is greatly hampered by the great differences

between the soils of the two.- An effort s

made to distinguish the specific problems of
tropical soils from the commonly held generali-
zatjons. An important book for teachers of agricul-
tural science. ° . .

e

1eve1/advanced

29
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Technical Manual for Fertilizers, Fungicides,
Weed Kiliers, Insecticides, Yeterinary Prpducts,
Home Products, - free from Amalgamateq Chemicals

(NS} Northam -Ave. , Bankstown, N.S.W. 2200.

A wide range of products is listed with their
uses, rates, avajlable sizaes. . Very usefuyl: for .
i those directly invoived in agriculturalsproduction.

N - e
J.W. Purseglove; Tropical Crops, DicotyTedons,
Vol I and II; "J.W. Purseglove.-TFopical «_.
Crops, Maonecotyledons, Mot T and 11,
‘beth»pﬁblished»by’tpqgmansF

e

-These four volumes (the first two =

_are now avaiiable jn one book, paperback)

“include annual and perennial crops, and describe

cultural practices in many parts of the
world. ' ' :

tE
P

" This is a most valuabTe reference work
for all of the most imp; tant crops. Lo

- SUPPLY OF PLANTING WATERTAL .

.. 1T 1S OFTEN HARD FOR PEOPLE TO GET NEW KINDS OF
SEED, THERE ARE WAYS, IF YOU CAN BE PATIENT AND

" PERSISTENT, BUT THERE ARE GOOD REASONS WHY YOU MAY
HAVE A SLOW RESPONSE, e : ‘

REQUESTS FOR SEED AND PLANTING MATERIAL ARE IRREG-

ULAR, AND IT IS°VERY EXPENSIVE TO STORE THEM WITH- e
- OUT LOSS, " AGRICULTURE PEOPLE ARE DISCOURAGED, TOO,

THAT REQUESTS FOR FREE SEED IN LARGE QUANTITLES

HAVE BECOME ANNUAL EVENTS FROM FARMERS AND SCHOOLS ¢

OAN SEED SUPPLIES,

A
o

THAT MAKE LITTLE OR NO EFFORT TO MAINTAIN THEIR I

LAES KEREVAT IS A GOOD EXAMPLE OF A SINCERE ATTEMPT
TG STORE AND SUPPLY SMALL QUANTITIES OF SEED FOR
MILTIPLICATION, THEY ARE QUICK TO RESPOND, BUT IT
I5.UNFAIR TO EXPECT THEM OR ANY OTHER DPI STATION
TO-SUPPLY LARGE QUANTITIES ON A .RECURRING RASIS.

. PNG_HAS AN EXCEPTIONALLY GOOD STOCK OF PLANTING
' MATERIALS TESTED ANC ADAPTED TO.PNG. CONDITIONS,
© ONLY IN RARE CIRCUMSTANCES IS-IT NECESSARY TO GO
OVERSEAS FOR NEW VARIETIES, AND THEN IT IS ESSENT-
IAL TO PROTECT THE COUNTRY BY HAVING THEM GROWN OUT -
IN QUARANTINE. — . :
BUT THE PUBLIC NEEDS BETTER ACCESS TO'MEW OR |
IMPROVED PILANTING MATERIAL. THIS WOULD BE A MOST
USEFUL BUT SOMEWHAT EXPENSIVE AND DIFFICULT - ,
SERVICE FOR SOMEONE TO RENDER ON A NATIONAL BASIS,

HIGH SCHEOLS, VOGATIONAL CENTRES, COLLEGES AND THE
UNIVERSITY, PLUS THE MANY INFORMAL AGRICULTURAL
PROGRAMMES OF THE CHURCHES AND OTHER CRGANIZATIONS

. COULD PLAY A’VERY HELPFUL LOCAL ‘ROLE IN RURAL
 DEVELOPMENT BY MAINTAINING SMALL SEED GARDENS AND
, SHARING SEEDS PARTICULARLY FOR NUTRITIOUS CROPS.

. Companion Plants (ﬁnd How to Use Them)

“-appreciate the sheltering shade of corn
rare melons, squash, pumpkins, and cucumbers.”

I”Potatdés and sunflower stunt each other,"

_inhibit growth of tomatoes". : .
" "Peas_and radishes are mutually helpful.®

-distasteful” to enemies ‘but not poisondus

» tropics.
. Chinese Cabbage, Sweet Potato and Wnite Patato.

.

by Helen 'Philbrick and Richard B. .Gregg. o T
1.50 Watkins, London, 93 pp, Mostly about o
temperate crops, but might be useful in _

a library. Some samples:- e T

"Corn ‘does well with_beans ‘and peas ,
which help the soil by puiting back
nitrogen which the corn uses up. Beans
benefit from the s1ight shade given by the
corn plants." . "Other plants which :

"Gariie, onions and shallots inhibit the
growth df peas and heans.  European peasants
used to put-pteces of garlic into their
grain for protection against weeviTs"

ki

"The guava tree (Psidium guajava) protects’
nearby citrus treest" : ! :
0 -

"Spearmint is a8 plant antagonist against
ants, aphis, black flea beetles, cabbage
butterfly caterpillar; Garlic against . L,

aphis. weevils;"-

"Root excretions from potatoes somewhat

_"Ségbeané will Toosen heavy soit and make
it pTiabTe: o

"Toads (Bufo) are very useful in the’ garden,,
eating many insects and other pests which
attack our plants. Theyexude a slime

to man. Their skins contain adrenalin and’
have been used medicinally. Toads do not
cause warts."’ ‘

“"Tebaccs, 1ike 'the tomato,™likes to grow
in the same place year after year, and

. like tomato prefers compost-made of its own

Teaves dnd stalks®-- [readers may 1ike to . "
react to that onel) g ,

ievel Simple ’ . ’ Vi

ASTAN VEGETABLE RESFARCH AND.DEVELOPMENT® CENTRE -
Box 47, ] - S

Shanhua, Tainan 741

Taiwan, R.0.C.

Coordinated effort by highly qualified plant
scientists and economists to improve the quality °
and guantity of vegetable production in the. - “
Emphasize Soybean, Mungbean, Tomato,

Research, training, technical adviscry service, .
seed samples, 0 ’
. o



Fru its and Nuts

AVDCADO BATA S

Description: An evergreen tree which grows in.
- flushes. )
_ Bhtanica1 name:” Persea gratissima or Persea
samericana . :
He1gh 15 = 20 metres P
Ageito ‘First producticn: 5 - 6 years (seedlings)
Normal 1ife span: 650 years . :
Insect pests and control:

Naone of importance

Root rot (Ph tophthora
Don t plant orchard in poorly

Diseases ‘and contrel:
cinnamomy )
ara1nea soil.
Ind1cat10n5 of maturity: Stem breaks easily from
the fruit. Poke a little stick into the skin sand
if it goes in easily, it is ripe.  ATso, when cut
in half, the seed should draw easily from the flesh.
A]]ow te r1pen 1-3 days until soft to tguch.

,P1ant1ng 1nf0rmat10n: Fasily grown from seed but
/quality varies.Should be .grown vegetatively. Seeds
../ planted in plastic bags should not be covered with’
4 __more. than—lcm sgil. Seedlings .can be budded after™ .
:2-4 months., In PNG current recommendations are to
~ -produce seedlings and transplant at 6-9 months to
. -orchard, planting 7-15m apart depend1ng on the
vigour- of the variety, Pfant in well-drained soil.
A pueraria cover crop under the trees is good.
Cultivation should not be done as the tree roots
are surface feeders. Weeds can be controlled by
very shallow cu]t1vat1on, cover crops, or herbicides.

Useful products at v1T1age level: Edﬁble fruit
(very high food value), especially good for infant
diets, a nutr1t10us,+marketab]e fruit.

Industrial ‘use:  0il is extracted for edible oil and
_as a cosmetic base,

-

.
~Remarks:

A%

, Age to first production:

important in Melanesia.

for furniture and mak1nq canoes.

" Further references:’

© Sources of supply of planting materials and cost:

LAES, Kerevat, small amounts free. Large amounts
2t per seed. p1us freicht costs. -
Furthgr references: LAES Information Bulletin No 5J
free; Dicotyledons, by Purseglove, Longmans, KB. 50
LAES, Kerevat, gﬂb-

¥,

PNG experience: Yield trials,

Fruits rich in Vitamin B, A, & E, highly
digestible oi1. Highest enerqy value of any fruit -
1% sugar, 4% protéin? 30% oil, 65% water,

. 14 .
Initial contributdr: D.W, Loh, LAES, Kerevat,ENBP,

KAP TAK

CArtocarpus.altilis
20 metres

BREADFRUIT

Bofanica]'name:
Height:,

3-6 years

Normal life span: 50 years '

. Rarely attacked by sericus diseases or pests.

Indication of maturity: Fruits 5tart to ye]]ow
slightly and can easily be picked,

P1ant1ng'1nf0rmat1on: Breadfru1t can be planted by
seed or by root cuttings. In the nursery-reot v
" suckers can-also-be used. Seedless varieties from ™.
Po]yne51a must be planted by cuttings which arg
2cm in diameter and 20cm“-Jong, laid in a shadﬁd
nursery bed either flat or at a slight ang1eﬁ The -~
seaded varieties commonly found in PNG caff Be grown
from fresh seeds or cuttings. . Seeded varﬁﬁ¢1e5 are
also known as bread nuts. ‘qlxy : .

NN o
Uses on the village Tevel: Although it is a stap]e_
food of many Polynesian societies it is not so
[t-is usually cooked as a
vegetable, baked, roasted, fried or in soups.
Coconut cream or grated cotonut’ are often added.
Polynesians g
peeling, - but M

ty

erally codk the breadfruit after Ay
anesians usually peel after baking.

The seeds may be eaten after-boiling or roasting. #
Rope fibre can be made fram the hark, and the
white sap is used to seal canoes. The sap can also g

# be spread on sticks and can be used as a bird trap
_since it remains tacky for several days.

Leaves

are suitable livestock food, and the wood is good

_Breadfruwt can dlso be preserved for up to'a year.

There are no formal trials in PNG, but it is grown
widely in tropical lowlands. =

Sources of supply: Villages and markets in lowlands
for seeded varieties, and varieties with. few seeds.. .
There is no identifiable seedless stock in PNG. g

DicotyTedons by Purseglove,
Longmans, X8.50

Remarks: Although there is no known seedless stock
in PNG, it is anticipated that seedless varieties
will be introduced in the near future. "Most work
on breadfruit is in Fiji.

s

D.¥. Loh, LAES, Kerevat, ENBP, '

Initial contributor:
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¢ species, manner of propagatiofi; and pruning. With
some exceptions, most citrus trees have an
économic 1ife of about 40 years.

Pests and diseases: A wide range.of insects and
‘mites attack some or all species of citrus. The
most serfous are stales, mites, aphids, thrips,
4 several species cof fruit flies, moth borer, trunk
and bark borers, ants and termites.’ Among diseases,
yiruses such as psorosis, tristeza, and xylpporosis,
bacterial diseases such as canker, and fungal;
i ' diseases such as Phytophthora root rot, varidus
foct rots, sour orange scab, and melanose, as well
as burrowing and citrus nematodes, may be serious.
: Contral of most/ihsects and mites, sour .orange.scah, -
. ) . - ) and mealanose may be controlled with standard insect-

o icides and fungicides. For fruit fly control, use
: J ’ ’ - Malathion plus poison bait. Certain virus diseases
‘ 1ike psorosis or xyloporosis can be aveided by use
CARAMBOLA FIVE CORNER o o of healthy budwood. The only feasible control for
* Descriftion: An attractive small tree flowering citrus canker ‘is to plaht resistant varieties.
with clusters of pink flowers, » Boot rgt can be kept in check:eveq with sugcgpt1b1e
Botanical name: Averrhoa carambola varieties by planting the trees high, providing for
Height: & - 12 metres & - good affF gjrcuTat1op around the base-of the trunk,
Age to first production: 2 years - and treating of Tesions with copper paste-as they o
Normal Jife span: 20 years - . are fgynﬂ_ Trees suffering from root rot should be
. . . L destroyed, ~ : :
Insect pests and control: Fruit fly - :
“Malathion 1% spray. Cultural information: Citrus can be grawn on almost -
Indications of maturity: Yeliowing of fruit. . _ _any type of sojl, provided it is well dfained.
- Rlanting information: Seed planted in seedbed is™ To prepare site, clean out underbrush, trees and
planted out when 15-20cm high. Planted 10-15m apart large roots or rocks that might hinder growth. If
i field. - : R possible grow a cover crop for a year before
" L planting. i : :
Useful products at village level: Edible and market-  Most varieties can be grown from seed, but take mich )
able fruit. Fruit drink - grate fruit, add sugar longer to bear, and will not grow true to type. If '
and water to taste. The julcesremoves stains from possible, bud on locally adapted stocks. Seeds °
linen and can be used for cleaning and toning for root stocks should bé sown fresh, Tightly
brassware. - covered in well-prepared beds with sterilized soil.
. Germination is 2-4 weeks. Collect as needed - use .
Sourcés of supply of planting materials and cost: mature, well-rounded wood with plump buds. Bud on -
LAES, Kerevat, no charge, freight costs only, _"voot stocks 5-8mm in diameter. V- E
‘ ‘ UCREE

Further references: LAES Information Bulletin Ne'5, .
free; Dicotyledons by Pursegiove, Longmans K850 - S

Remarks: "Hawaiian Sweet™ 1is the mogt-ﬁapular
variety. . _

_Initial contributor: D.W, Loh, LAES, Kevevat, ENBP,
CITRUS FRUIT MULI
Botanical name: Citrus spp.

~Tha commerclally Tmportant fruits of this.ﬁenus'may
‘be classified as follows:

e

Sweet orange . Citrus sinensis '
Sour orange ’ C. aurantium”

~ "Pummelo, shaddock C. grandis
" Mandarin, tangerine C. Treticulata

Lemon €. Timan . .

—— ime . —L——awrantifolia - —— —

C Citron C. medica
Grapefruit C. paradisi - i
Calamondin C. mitis ) e

.Height, age to first production, and normal 1life
- span are all highly variable, depending upon




;_‘Souﬁces of supply of planting materials:

Set cut young year-old trees in field-just before
rainy season begins, or provide $or watering.
Spacing will vary from 4.5m for Times up to 12, om
-for pummelos. Better results will come 1f trees
are not crowded. Holes shauld be big enough that
roots will not be crowded. Fill heles with geod
soil.- Initial care consists of watering, applying™
fertilizer after about 6 weeks {50-100g per tree],
periodic removal of unwanted sprouts, and selection
of 4-6 good branches with wide crotches. Newly set
trees should be mulched heavily, with & cover crop
between the trees. .

Citrus trees seidom need prunipng except to form a
good branch framework and to r8hove diseased, dead,
or tangled branches. Excessive pruning merely
reduces yields. .

Femons, 1imes and calamondins flower and bear fruit
more or less continucusly, though they may have a
main bioom.
they must be fully mature before they are picked.
Some varieties do not lose their green colour when
.they are mature; cthers must be fully coloured.
Periodic sampling and tasting will give an:indic-
ation of when fruit are ready. C

Uses: Citrus fruits are eaten fresh, and are ¢
processed into numerous products, 1nc1ud1nq juice,
juice blends, sections, salads. Fruit contain 20
to 60mg Vitamin C per 100g and also have amounts
of provitamin A. Fruits unfit for human consumption
are well-liked by cattle and other animals.

Various
virieties are found throughout PNG. You might have
to grow your own seedlings. Consult your Provincial
Rural Development Officer for sources of budwood.
The DPI experiment stations and the agricultural
schools often have some varieties available in
.small guantities.

References: Reither, Batchelor, and Webber (Eds:
The Citrus Industry, Vol 1 History, World D1str1§ut—

.ion, botany and Varieties; Vol 11 Anatamy,
Phys1p1ogy, Genet1cs and Reproduction; Univ. of
california.

Remarks: Many Citrus give added flavour to green

vegetables, okra and fish. A "cheese” can be made X

with milk and mu]i.‘ ) R

~{Excerpts from "Tropical and Subtropicdl Fruit‘Crops,”

James Soule,. Univ. of Florida, USA.)}

LLB

- GRANADILLA
Botanical name: Passiflora quadrangularis L,
Height: 10 - 15 metres

Age to first production:
Description: A strong,long-Tived climber with
fleshy tuberous roots and square stem,

Pests: Rats,bats and birds.

‘May be protected by
covering the fruit, -

Citrus fruits do not contain starch, so

A

- of trunk.

‘Hormal Tife span:

B

Ind1cat1oq of maturity: Fruits are 10-15cm x
20-30cm and chanqe from dark green to yé11ow green.

P1antTng information: May be planted from Seed or
cuttings at 3 metre spacings and trained to over-
head trellises made of posts and wire or bamboo
so.that the fruit hang down. .

Useful products at the village level: Fresh fruit.
The ripe fruit, peeled, then‘cut in 1ittle pieces,
mixed with the seeds, a lTittle milk and a little

sugar, makes a very refreshing snack. The seed is

crunchy, the flesh arcund the seed is tart, and the -

pulp is smooth and gives body = a nice combination.
The ripe fruit can be steamed with sugar and cloves
to make imitation "apple" pie. The green unripe
fruit can be boiled or baked and eaten as a vege-
table 1ike pumpkin or marrow.

Indqstria] uses: Flavour for ice cream, soft drink
or jams, but not usually grown commercially. s

: - o i
No PNG trials, but widely grown in ‘wet Jowlands.

. Does not do well at higher altitudes.

Initial contributor: O.H. Loh, LAES, Kerevat, ENBP.

GUAVA

Description: A shallow-rooted shrub or small
tree producing suckers from roots negr the hase
Smooth greenish to:reddish brown bark,

Botanical name: Psidium guajava
Height: '3 - 10 metres

Age to first production: 1 to 2 years
30 years
Insect and disease: nane of importance
Indication of maturity: Fruit turns from green to
light green or ye11ow and becomes soft.

P]ant1ng information: Sown in plastic bags 1 to
1.5cm deep and transplanted to field at 15-20cm in
height. Planted out at 628 metres apart.

Useful products,at village level: Edible and




Aﬁﬁ?y
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marketable fruit.

“or jams.
handles for tools, as it is very hard and resilient.
The ripe fruit is a valuable source of vitamin.C with

-2 to § times that of an orange {300mg -or more Vit C
per 100g). It is also high 'in Vit A, iron, ca1c1um,
and phosphorus. Dehydrated guava jelly- powder is a

" rich source of Vit C and was used to fortify rations

of Allied -troops during WW2.

High in pectin, mdkes good jellies
Mature wood of quava tree -makes good

_The leaves are sométime; used medicinally for
diarrhoea, and for dyeing and canning,

Sources-of supply of planting materials and cost:

_ LAES Kerevat; Rabaul market, many other local markets.
Most varieties can be grown from seed, but take much
longer to bear, and will not grow true tc type. If

-~ possible, bud or.graft pn Tocally adapted Stocks, or
‘propagate by cuttings. Seeds for root stocks are
best obtained from select trees. Seeds remain viable
for about one year, and germination takes place in
2-3 weeks.

Remarks: Relished in the village as an immature fruit
especially by children. Guava may be deglared a
noxious weed in certain areas. The problem is that
the seéds remain viable so long and the birds

scatier them about. This would mean that it would

be a legal offence to grow them on your property.

Further references:
Free.

LAES Information Bulletin No 5.
Dicotyledons, by Pursegiove, Longmans K§.50

PNG experience: Widely found throughout PNG,

Initial contributor:

D.W. Loh, LAES, Kerevat, ENBP.

JAK FRUIT

Description:

s

An evergreen tree with white resinous
latex in all parts,-similar tec bread fruit.
Botanical name: Artocarpus integrifolia

Height: 20 metres
Age to first praduction: 3 - 8 years
Normal 1ife span: 50 years

Insects and diseases:
Indication of maturity:
when ripe.

Not=seriously encountered.
Strong odour from fruit
Fruit becomes soft.

Planting information: Seed must be fgésh.
Praferably planted in final Tccation or in large

3

-able-fruit.

!be rooted in gand with high humidity.

" the time of use.

“Information taken from:

plastic bags; Few seedlings survive transp]ant1ng

‘due to extreme]y «delicate taprcot.

Edible and market*“'
Seeds may be boiled and eaten like. ’
large nuts. The yellow heartwood s a valuable

timber {especially valued for making guitars in the
Philippines).

Useful products at village level:

;'§0urces of supply of planting materia]éIand cost:

‘LAES; Kerevat, free, freight charges anly;
DPI, Kavieng.

‘ LAES Information Bulletin No 5
Dicotyledons, by Purseqlove, Longmans K8.50.

Further references:
free;
PNG experience: (Qrchard trials LAES, Kerevat.,
Remarks:. Important food with the poorer people of
the eastern tropics. The capsule around the seed is
eaten raw, not the outside pulp. Fruits can weigh
up to 30kg each. Related to Breadfruit. h

Initial contributor: D.W. Loh, LAES, Kerevat, ENBP.

MACADEMIA NUT

Des&ription A large tree with nuts which are round,
hard and have: th1ck she]]s

Botanical name: - Macadam1a integrifolia
Height: 10 metres plus
Age to first preduction:
Normal 1ife span:

7 yearﬁ

Bears fruit in Kudjip, WHP and Kainantu, EHP.

Nuts are very nutritious. 011 content is 73% at
maturity and the kernels are a good source of
calc1um phosphorus, iron and vitamin B

The kernel contains 9% each of prnte1n
and carbohydrate

Seeds are p1anted 2.5¢cm deep in sand in full 'sun

and qenﬂ1nate in 1-4 months. Germination is often
very difficult. After 18 months, the seedlings are
ready to graft with side or veneer grafts. ' They
also may be cleft-grafted or whip-grafted. Cuttings
from mature branches with the leaves intact may gﬁ
5 Wood fer \@
grafting should be ring barked well in advance of
-The entire graft is covered with
grafting tape tec aveid drying. Transplanting needs
to be done cdrefully and preferably in the cool
season. -
Difficulty in propagating, slowness in coming into
bearing and the limited areas in which it produces
wll1 are factors in prevent1nq any rapid expansion
of production.In PNG best success above 1500 m.

Source of planting material: L. Schulz, SIL.,. .. .
. : Ukarumpa, via Lae..
.Handbook of Tropical and
Subtropical Horticulture, Dept of State;-Agency for— _—."
International Development, Washington, DC. Free-

Initial contributor: M7 Bekker.




GIANT MALAY APPLE

- Description: A ta}1 erect evergreen tree f1ower1ng
profusely with scarlet blooms.
Botanical name: Fugenia megacarpa

Height: 20 - 25 metres .
Age to first production: 6 - 8 years
Normal life span: 40 yedrs

Insects and Diseases: None of importance =
Indication of maturity:—Pink to red colouring
on fruit.

Planting information: Seeds planted in plastic

bags in shaded nursery and transplanted to the [
field at 10-15em height. Usua’¥ f1e1d spacing

5-1C metres.

Useful produéts at village Tevel: Large edible and
" marketable fruit.

* Solirces-of supply of planting materials and cost:
LAES, Kerevat, free, freight charges only.

LAES Information Bulletin No §
Dicotyledons, by Furseglove, Longmans, K8.50.

Further references:
sofree;

3 .PNG exper1ence LAES, Kerevat. 1

..,

r~Remarks Larger than the. commecn v111age Lau]an
A very tall, erect tree.

i

'3 In1t1a1 contributor: D.W. Loh, LAES, Kerevat, £NBP.

: ;’
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© MANGO
Description: An erect branched evergreen tree

1iving for 100 years or more, with a dense
dome-shaped canopy.

Botanical name: Mangifera indica

Height: 10 - 40 metreés

Age to first production: 6 years

Normal 1ife _spam:- 40 years (commercial 11ife)

~Tnsects and diseases: none of importance g

Indication of maturity: sTight yellow te pink v

colour of fruits. e

Planting informaticn: Raised in §pecial seedbeds

to restritt development of tap roots - 20cm deep

with iron or concrete floor. Seeds mustbefresh,

not dried. Plant in seedbed 15cm apart with light

shade~Im above. Plant out after second Yeaf flush

has matured. Planted 10-12m apart. R
[ B

Useful products at v111age Tevel: Edible and W@ {ﬁ\
marketab]e fruit; jams and preserves; makes -i¥
excellent dried fruit when drfed.in sun in halves.

3

Sources of supp]y of planting materials and cost
V111ages in Gazelle Peninsula, 10-20t each.

LAES Information 8ulletin No 5,
Dicotyledons, by Pursegiove, longmans.

Further references:
free.
Remarks: Has a caust{E-sab Related to Cashew nuts.
Try to avoid the poorer turpentine-flavoured fruits
-.and the fibrous varieties. The large eleongated

LAULAU T oy

. Remarks:

.Botanical name

‘ ysually uneconomic.

"LAES, Kerevat,
1

varieties are the best. FruitfAg 15 usuaTTy more e
successful where there is 3 distinct dry season.
Smudging {with heavy smoke), and more recently,
chemical sprays, are used commercially to induce
fru1t1ng Preserve good stock by budd1ng

Initial contr1butor: _D.w. Loh, LAES, Kerevat, ENBP.

MANGOSTEEN

Description: A slow growing, smocth leaved, eyer-
green iree w1th -yelTow Jatex in all its parts.

Garcinia mangostana N
Height: 15 metres
Age to first production:
Normal 1ife span

10 to-{5 years
50 years

Insect pests and control: Fruit fly m1ner
Malathion 1%.

None of note.

control

Diseases:

Indication of maturity: Red to purple colouring
on fruit,

Planting infcrmation: Seeds planted in Targe. bags
containing goed rich soil - germinate € to 8 weeks.
Planted out in field at 18 to 24 months, at 7-10m
spacing.

e

3

Useful products at village Tevel: Quaiity ediblé
and. marketatle fruit.

Sources of supply of planting materials and cost:
small amounts available at no charge.

LAES Informaticn Bulletin No 5,
.Dicotyledons, by Pursegiove, Longmans, K8.50. 4

Further reféerences:
free; .

PNG experience: Kerevat.

No formal trials.

Often.acclaimed _as the most deldicious of . — -
all tropical fruits.

Initial eontributor: OD.W. Loh, LAES, Kerevat, ENBP.
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~-=-PAS§1=@NFR=H}%-—--- g — e L,

Descr1pt1on: A vigorous woody, long- ]1ved\c11mber
up to 15m long, with tendrils. The purple fruit
variety has.egq shaped fruits 4-5cm. in diameter ...
“and is adapted to altitudes of about 1500m.| The
yellow fruit variety has fruit 5-6cm in diameter and
is more acid. It is adapted to the tropical low-
lands.

The flowers af the purple variety open at dawn and
close at noon, while those of the yellow varwety
open at noon and c¢lose at dusk. :

|
Pollination is mainly by carpenter bées (Xylocopa
spp) but occasionally by honey bees and wasps.
If the flowers are poilinated by hand the fruit are
targer. Most varieties are self incompatible, that
js, they will not bear fruit unless there are

“enough vines for cross poilination.

Flowers will not.poliinate during periods of
rainfall. .
Botanical name:  Passiflora edulis f. edulig-Purple

Passiflora edulis 7. flavicarpa-Yellow
Age to first production:
Diseases and insect pests: None of importance,
Indication of maturity: F. edulis - green to deep

purpie
F. flavicarpa - green to. brwght yellow

Planting information: Plant seeds frem ripe fruit-
without rem0v1ng “the pulp. They take 2-4 weeks to
germinate, planted inte plastic bags can be
“planted 1nto th field after 3-4 months or when
they are 25cm tali.

Good varieties can be maintained vegetatively by
cuttings of 2-3 internodes taken from reasonably
mature wood of pencil thickness.

Plant seedlings 3-7cm apart and provide trellises
of posts and wire.  Most soils are satisfactory
except heavy, poorly drained soils.

Useful products at village Tevel: Good quality
edible and marketable fruit.
Sources of supply of planting materials: Yellow
variety seed is available in small quantities at
no cost from LAES, Kerevat. Purple varieties from
Goroka market. ‘

.

PNG experience: No formal trials on yellow var-
ieties but widely grown in lowlands on plantations
and villages. Purple varieties are widespread in
Eastern Highlands Province. Durwng 196C's DASF and
Cottees.established a processing plant for fruit
juice. Further information on purple varieties
from J.J. Nitsche, DPI, Goroka.

Remarks: A delicious tropical fruit, easily grown
and with 2 very high content of Vitamin C. May be
eaten directly from the shell or used as a fruit
salad. The yellow pulp around the seed may be :
used for jams and jelldies.

e - . A . RNERD

.
P

The name “passionflcower' was q1ven by ear1y m1ss1on-
aries in South America who believed that the

flower represented the crucifixion.

Tnitial contributor:

D.W. Loh, LAES, Kerevat, ENBP.

PAWPAW

Botanical name: Carica papaya

Height: 5 - 7 metres

Age to first production: 6 - 10 months
Normal life span: 4 - 5 years

Insect pests: HNematodes may stunt growth, so plant
only in new ground or in plagces where there
have not been gardens for séveraT years,

Indication of maturity:
to turn: yellow on the unders1de

Let ripen .
naturally.

I's

2.5m x 2.5m for plantation..
Seed direct or transplant seedlings grown in

Ptanting information:

nursery. Pawpaw trees do not Tike wet feet. "
They must be ori well-drained soil. They do-Tike wood
ashes, so you might mix in a few when you prepare
the places for the tree. \;g\

Fresh edible fruit:‘gfresh
fruit juice; meat tenderizer (wrap meat in pawpaw °
leaf, or rub with pawpaw fruit and poke holes in
meat with a fork); relief from inseét bites (place
pawpaw rind on insect bites}; clearing of dead
tissue in tropical ulcers (place pawpaw rind on

Yillage level uses:

Pick when the fruit begins




- Botanical name:

. wound; - change—frequently b — - o e e

Industrial uses: Meat tenderizer, green fruit is
tapped for white' latex from which is made papain,
It is an important.ingredient in many medical
preparations, as it is an enzyme. .

Sources of supply: local.

Further references: ‘A Handbock of T}opica1 Agricul -
ture, G.B. Masefield, Oxford Univ. Press.

Remarks: Pawpaw trees may be (1) male, (2) female

or (3) both male and female. The best pawpaw are

the red pawpaw someétimes called "pawpaw melon" in .

pidgin. The reason that the seeds of red pawpaw

don't always grow into red pawpaw trees is ‘that

_ the mother flower might have been fertilized by ’
pollen from another kind of pawpaw, -

PINEAPPLE ANANAS

Ananas COMOSUS

Height about 1 metre

Age to first production: Up to 3 years if no
hormone applied. Usually 1-2 years, depending
. upon what planting materials are used.

.'Noj§a1 1ife span. Perennial, but yields decline
. owith, time if not replanted.

. . F

Tnsect pests and centrel: Mealy bug is sometimes
# serious probiem. Dip planting material in

" Malathion solution.

Diseases and control: Pineapple wilt disease { a
fungal disease) can be serious. Treated by the
preplanting dip used for mealy bug. Nematodes can
be a problem. T

Indication of maturity: Fruit turns yellow or

- prange.

Planting information: Aerial suckers {Suckers that
grow from the stem above the ground) are the best |
planting material as they produce a fruit quickly
and give hetter yields than other planting
materials. Ground suckers {from under the ground),
slips (on the fruit stalk below the fruit) and

tops are also satisfactory. planting material.

Strip the lower leaves off the suckers and allow
them ta dry for a week before planting. Spacing:
Double rows 1,8m apart, 30cm between plants within
rows if cultivated mechanically, =

Useful products at village level:

Fresh fruit, or
fresh fruit juice, for people.

] Makes excellent jams,
especially when mixed with pawpaw, with sugar S
being processed at the village level. VY
) 7 W

. Sources of supply of planting materials and cost:
local. rough variety has many more suckers than the
smooth variety. =
Related supplies: Phyomone to caute early and con-
trolled flowering is available from Elvee Trading
Co., Box 157, Rabaul; N.G., Pastoral Supplies, Box

83, Lae. Cost is about K1.9C for 227ml bottle.

Jormne

Y

Pineapple‘plant. Note slips at base of
fruit and suckers at base of plant. Plant
these, and not the top of the fruit.

" Further references: R.M. Bourke, Pineapples, CPI

Rural Development Series, 50t; J.L. Cellins,
Pineannle, Leonard” Hill, London; R.M. Bourke,
Making Pineanoles Fruit/Mekim Painap i Karim Prut,
Eﬁf§fgrf§7§TE%ﬁ?ﬁ?mation Builetin No.9; M.N. Hun-

ter and Sickey,B.,Pineapple Production in the U
Yarkham valley. Harvest 2{1). . = I\

PNG experignce: Pineapples are widespread in
village gardens and.are a gocd source of vitamins’

Appluing
Flowering

i 2
pineapple
plant




—Diseases—and control:

“. .in_the yillage diet, The rough leaf variety

yfelds only about B t/ha, Research-has been done .
ok them at LAES, Kerevat; DPI, Bubia, near Lae;

and DPI near~Madang, at the University of Tech- ..
noTogy,’ Lae (Dr. Ken Willson).

Remarks: There is a chemical called Phyomone that
makes the plants carry fruit quickly and all year
round. It is very cheap. You place # drops-in a
fish tin of water and put the solution cnto the.
“plant.y A fish tin will do 7.plants, 5 months
after you put the chemical on, the plant carries

a fruit,- Phyomone does not work well on smooth
leaved varieties. Use a calcium carbide sclution
for thece varieties instead.. More information from
LAES, Kerevat, ENBP.. Pineapp1es grow.well in
shade and yields are almost as good as in full
suntight; but.there is much Tess weeding and-

MARCOTTINC LAYERING -

These are wavs of agettina new plants by making
rocts drow ‘on old plants.

nitrogen deficiency does not occur, They do well
under coconuts, bananas, pawpaw, buai, pigeon pea,
etc. )

R.M. Bourke, LAES,

' Inif1a1'contrigutor:
Kerevat, ENBP.

- RAMBUTAN
' An evergreen, bushy tree with male and female
flowers on-separate trees. -

Botanical name: Nephelium vappaceum

Height: 20 metres ]
Age to first production:, 5 - 6 years
Normal 1ife span: G50 years

Insect pests and control: Minor frunt f1y attacks
) None noted. -
Indications of maturityr—-Fruit changes from green

to red or yellow; birds feed ofi ripe fruit.

Planting 1nformati0n:.
high.
slow.

Planted into Fie]d ‘when-15¢em
Initial growth fast, subsequent growth very

Useful products at village level:
marketab1e'fruit

Edible and
Sources of supp]y of planting mater1a1s and cost:
LAES, Kerevat, free, freight charges only.

Further references: LAES Information Bulletin NO 5,

free; Dicotyledons., by Purseglove, Longmans, K8.50
PNG experience: Kerev&t orchard, LAES, Kerevat.

Remarks: A sweet slip stone variety is available.

Good flavour varieties should be propagated from
marcotts (cuttings).

Initial contributor: O.W.

Loh, LAFS, Kerevat, ENBE.

i

j
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8.

HOW TO MARCOTT

“Marcott1nq is when the branch is left on the tree 1
and soil is put aropund the branch, Roots are
nroduced where the soil is. “Layering”" is.putting
the branch into the soil., These methods are easy
and usually work. The plants will be exactly the
same as the parent plant. Theé marcotied tree
produces fruit up to two years eariier than a
seedling.

4

1. Select the tree you want. The tree must be
healthy, well grown, and ‘the best of its kind
{citrus are most suitable}.

i, Choose.a tree that is already producing fruit. -

3 Select a fruiting branch that is as thick as
your finger. &

4. With a sharp knife cut away™ the bark in a rina
around the stem. Remove bark énly, do not cut
too deep as this will cut the sap and the plant
will die.

5. Scrape away all areen Tibres so bark w111 not
arow aqgain.

Place plastic bag, tvwnq below the cut (scraped
~hark), Add very wel soil and tie the top s0
that the soil will not dry out.

7. (After 2 to 4 months roots will appear {seen
rwhite through the plastic) and the branch is
removed and planted. .

Choose a time: when trees are arowing fast.

Contripﬁted by: R. Fisher, Navota Farm, Santo,

New Hebrides.




It is often very advantagecus to bud a tree. It
will ensure that you get the same kind of fruit
as that of the tree from which the bud is taken;
and often the new tree bears fruit much earlier
than one which is not budded. Trees commonly
budded are: Citrus, Mznge, Rambutan, Durian,
Avocado, and Rubber, There are many others,
Budding is easier than grafting.

SOME GENERAL NOTES:

Preparing the root stocks:

1. Plant seeds from a vigorous kind of tree of the

same species as your bud. MWhen the seedling
is pencil size or slightly larger is a good
time- for budding.

2. Give this root stock some nitrogen fertilizer
either chemical or organic - about 30 days
before budding. A new flash of growth
indicates readiness for budding.

1.

3.  The root stock should have ample moisture
.before and after budding. ¢

4. Clean the stem of the root stock with a‘dry rag.

Keep the root stocks in the sun. The buds will
. sprout faster, and the leaves of the root stock
will shade the bud during the 3 week waiting
‘period. - -

s

Prepdring the bud wood : ‘ . -

1. The quidelines are very similar to those for
the root stocks, with regards to size eof branch
“fertilizer, moisture, and cleanliness.

2.  The selected bud eye must be dormant {alive, -«
< but not sprouting). It should come from a
recent flash of growth that is becoming
mature - the green colour turning to brown.

¥ Do not bud in the rain, as it will be very
difficult to keep the work clean. Cleanlinmess
is very important.

.

Your Tool: Use a small razer-sharp knife with a
nice point, as shown. If your knife is too big or
dull you might mutilate the bud eye,
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-side of the selected bud eye;

Wrap plastic tape around the bud.

‘PhotolCaEtionsi .
1

Cut two Tines up and down on a clean place of
the root stock, about 3cm long; a Tittle

farther apart than the bud is wide, and as deep ‘ 9.
as the bark. :

Cut across at the bottom and then 1ift that
whole portion, starting from the bottom.

Cut off about 2cm of the bark.

one-on either
“also about 3cm
Tong; with the bud in-tHe centre,
bud along with-the bark and some wood by

Cut two Tines on the bud wood,

_cutting Under the bud with the knife.

Pull the wood away from the bud, using care

that the clean part on the back of the bud is 11.
- not touched.

Insert the bud, under the lem flap of the.
root stock.

Trim the bud to the exact Tendth of the open
space on the root stock.

: Make your
own tapes out of clean and dry plastic hags,

Lift the 10,

Initial contribufor:

preferably clear. Start down and wrap quards
(so that water will run off). -

Twist the end of the tape and tie,with“aﬂﬁﬁmple
slip knot on the Tast turn.- Leave the plastic
tape on for thres weeks. If it is clear

. plastic you can see the bud eye taking life

from the root stock, - Sometimes the bud dies,

After three weeks epen the*tape, Wait one

more week with the bud exposed., Cut the root -
stock clear off about 4cm above the new bud,

using a sharp praning tool.

The bud will sprout. In some cases the other
natural buds of the root stock will alsg
sprout. Cut these off. This shows a mafgo
bud several months after it sprouted,

This is a.budded rubber seedling after about
six mbnxhs Note that the old trunk above

the bud is already quite small cdmpared to

the. Tower trunk. Later it will dry up and drop
off, and the whole trunk will become stralght

Cut off & 'small branch of a tree and practice
this until you feel confident. Then try. the
real thing, :

Camilo Toledo, Box 80, -Lae. |



Tree Crops

i,

BAMBOO - MAMBU -

Botanical name: The most common genera are:-
Phyllostachys
Arundinaria
Bambusa

Dendrocalamus _
There are about 500 species.

“Peopie eat it (the tender shoots) while sitting in
a chair made of it, live in houses made of it, bake
things in it, cook things with it-as a fuel, carry
water in it (as a vessel or as a pipe), and sleep
in a bed made from it.

The farmer keeps his animals in cages cor pens made
from it, castrates his pigs with a sterile blade

. made from it, makes the yoke for his beast of

burden from it, .and ties the beast with a rope made
from it.

The fisherman patrols his:bamboo fish traps on a
raft made of it, or 2 canoe outfitted with it.,

Their wives. carry food from the market in a bamboo
.- basket, sift, sieve, stir their cooking with it.
-~ They comb their hair with it, and afterwards put
o in an ornament made from ft.

o
e

i /’ _7
Their naughty Tittle boys shoot a ngbcﬁ??erosene
cannon to make a big noise’ at Mew Year's.
A unique and outstanding example of the use of
bamboo is.%he great bamboo pfpe organ, found d4
Las Pinas, Rizal, Philippines. '

The Japanese are famous for their countless
cbjects of utility and beauty made of bamboc.

PLANT SOME!

Unfortunately, some of the most useful varieties
of bamboo are nct widely found in PNG. It is

easy to propagate, and in almost any region some
planting materials may be found. " Quite a number
of types are found in the Botanical Gardens, Lae.

The following are common practices for propagating
bamboo in the Philippines: Take 4 nodes from a
stem about a year old (this means not mature, but
already a bit woody). Plant near a creek or a
stream, or in a place-that will usually have plenty
of moisture. Put into the ground at a 45 degree
angle, with 2 nodes under the ground and 2 ncdes
above the ground. You might plant several sticks
in one hill. But put the hills somewhat far apart,
say 10m or more. .

Following is an excerpt from a book BAMBOO,
- by Robert Austin, Dana Levy, Koichiro Ueda, 1970,
215 pp, US$15.00, postpaid, from John WeatherhilT,
Inc., 720 Fifth Ave., N.Y., HNY 10019, USA:-

“Bamboo is ane of the most extracrdinary plants

i il
that existsy™ It flowers perhaps once in a
hundred years, and then. it dies. It grows faster

“Fhan anything in the world, In fact, it is some-
times possible to see it growing, Yust as one can

see the hands of a Targe clock moving: there are
recorded instances of bamboo's growing four feet

in a single day. In a grove in spring the
vitality of the surrounding green pillars is
§1m05t palpabie. While the stem is growing above
ground, the root stops: when the stem has finished,

_then comes the turn of the other. Bamboo also

possesses ‘the.characteristic of making. its complete
growth in-about two months only, Thereafter it
remains the; same size as long as it lives.

"But bamboo; is interesting for much more than this:
it is the mpst universally useful plant known to
man. For oyer half the human race, 1ife would be
completely different without it. The East and all
its peop]eslcanlhard!y be discussed without

bémboe  being taken into account., Accepted as a
mere fact of 1ife or prized for aesthetic reasons,
it touches Haily existence at a thousand points
whigh vary as widely as its employment in 1fterary
metaphor adﬁ its use in the walls of houses. It
serves the/most mundane purposes, and the most
refined: Dwellings-are constructed from bambto;

it is widgly-used for eating and drinking utensils
and for cgunt1ess other household implements.
Ubiquitous, it provides food, raw materials,
shelter, ;even medicine for the greater part of the
world's: popuiation. The interlocked roots of a
bamboo grove restrain the river in flood and._during

~ earthqudkes support the 1nsubstantia1vdwe1%igbs of,
country/ villages. &

/ .
"Regarﬁed as’a material to work, bamboo shows
itselfl "grateful" - to use the artisan's term. It
is flaxible,,yet tough, light but very strong. It
can be split with ease, in one direction only,

never|in the oﬁher; it may be pliant or rigid as

|

g - C




 the occasion demands; it can be compressed enough
to keep fts place in holes; after heating, it can
be bent to take and retain a new shape. It is
straight and possessed of -great tensile strength,

""praise God for bamboo!"

KAPOK

Description: A lowland tree which can make living
fence-posts, and at the same time produce fire-
wood, charcoal, and material for pillows. Not a
crop to plant in groves. )

Botanical name:- Ceiba pentandra

Height: Up to 30 metres
Age to first production: 3-5 years
Normal life span: 20-30 years

Disease and Insect pests: None of importance
Indication of maturity: Pods shoqu be haryested
before: they open. The dey pod is ready for harvest
when a Tight tap with a.stick or shaking the
branch makes the pod fall. "

Planting information: It is easiest to plant

cuttings. Seeds or seedlinags can also bg planted. A

6m distance is suitable, but you can plant Kapok

fence posts closer if you will cut off the-sprouts
from time to time for firewood. )

Source of supply of planting materwals Tocal?

Remarks: A mature tree will produce 3-5kg of kapok
a year, which is a fot of pillows. To separate the
floss from the seed, allow the pods to dry in the
sun for 2-3 days. Break open the pod and place
seeds and floss in a large deep box to 1/3rd full.
Take a very straight pole 3-5cm thick and 1.5m long.

stechnigues for NR propagation.

The stick should ke very smooth but the tip at.the
bottom tan-have very.short branch studs. Place

_ the stick tip down into the box of kapok and spin

rapidly between your hands. The spinning motion
causes the kapok .to.fluff up to the top of the
box and the seeds to-settle to the bottom.

E. Cox, Bag; Agr. Centre,
Box 65, Angoram, ESP.

Initial contributor:

RUBBER RUBA GUMI.

The PNG Goverfment has indicated its interition to
promote wider planting of natural rubber (NR)

‘on a small helder basis,'and will be asking for

UN/FAQ expertise. fubber is an excelient crop for
small-hclders because it is labour intensive and
could provide many jobs.. It can utilize hilly
land unsuitable for other fypes of cash crobping.
Hopefully, these planting rubber will keep a
realistic perspect1we (since you can not eat
rubber!) Plant only after your food requirements
are assured, and retain your best land for food

© producticn.

Botanical name: Hevea brasiliensis

Height: 10 - 15 metres )

Age; fo first production: 4% years™to 7 years,
* depending upcn climate and management..”

Normal economic life:. 30-40 years, depend{ng upon'
prices, labour costs, and other factors.

Insect .pests: m1n1ma1

Diseases: The most difficult are the fungus
diseasgs of the-fast-growing soft tissues of the
forks of branches; - of the tapping panel; .and

of the roots. These are all readily controllable
with varijous standard fungicides. Other diseases
exist, but are not a majof probiem.

Indication of maturity: Trees approximateﬁy 50cm
in girth (&ircumference}. Usually tapping is not
beqgun until about 60% of the trees are of this
s1ze ar larger.

Planting information: MR can only be grown econom-
ically within 15 deqrees of the equator, generally,
and lower than 450 metres above sea level, due to
temperature considerations. (Rate of growth is all-
important}. MNR can npt withstand regular strong
winds or typhoons. It is not economical where
there are prolonged dry seasons. 2000mm of rain
annually, well-distributed, would be an absolute
minimum. 300Qmm would be optimum, and scmewhat
more than that should not be a probtem, if

modern techn}ques {plastic bags? for gather1ng )
latex in tRe case of frequent morning rains. and
modern fungicides. NR requires an acidic, well-
drained soil. Never p]ant on poorly drained
Tow-Tying areas.

The Tost comm0n1y found pamph]ets ava11able in
PNG are the DPI (5} booklets "Grow Good Rubber".
These do not show the most modern and effective
Be sure to seek
expert advice if you want te plant. NR root stocks
are propaqated from seeds n a nursery, preferably
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in plastic bags Wherm they are about the size of
a pencil they are budded with a high- y1eId1ng
variety (th1s is a modernitechnique called “green-
budd1ng“ ) 'After the young bud sprouts, the iree \
is placed in the field 3m apart. in 9m-rows. iﬂ 29
Management up to tapping is reTat1veﬁy simple,
consisting mainly of removing weeds immediately
around the trees {"ring-weeding")ggfor about 3
ears; establishing a leguminous cover crop
{such as Pueraria phaesolides), gnd protecting
against grass fires. Animals shéuld hot be allowed
within the plantation, as they might dam#ge the
trees. :

. Inter- cropp1ng can be practiced for 2 or 3 years,
But it is not highly econcmical in the long run,
as the time to reach tappable size might be .
éxtended. ’

Uniformity of tree size is very impartant, as trees
greatly retarded will be shaded out once the canopy
forms.

Some rough econpmic guidelines: 400 to 600 trees. -7
per hectare (or 167 per acre minimum); = consérvat-

ive production estimate, 5kg of dry rubber per tree

per year; apprbximate value (usually higher) of
~dry rubber per kg is KO. 50. Based on these figures,.
one ha. will produce dry rubber each year worth !

_aboGE K750.00. iGreater production is quite ) Tapping a tree about 10 gears cld. -'NOte
'posswb'le with gOOd management. . scars where tapping was 1mpr0periy done.

: @ :
UseTUT products . at village level: This is mainly . and its main compet1tor, synthet1c rubber, is

_a zash crop. NRérequires processing. It is ‘ 1ncrea51n91y more expensive to produceidue to the .
easily marketab]e as ribbed smoked sheets, or if . rising cost of petroleum: - A number of simple small
you.are near a Targe rubber mill, as coagulum or industries can be based On'NR, such as manufactur1ng

cup Tump” (coagu?ated in the co?]ectwon cup.) . rubber shoes, rubber products for tbe’home

" Sources of planti. g mater1a1 RRIM variety 600 ROLLERS FOR MAKING RIBBED SMOKED SHEETS OF RUBBER
{s recommended. Fopondetta Agr. Training Instit- -
ute, Popondetta, NP. has a ployctonal seed garden These are Tmportant for farmers w1th sma11 areas
with the following varieties: RRIM 623, 605, 600, whe want-To process their own rubber for maximum
B01, and PB5E1; & budwood garden for'RRIM 600 has control -over their marketing. Most of the world's .

" been started:at the Lutheran Rice. farm c/- Box 80, P naturgl rubber is marketed in "ribbed smoked sheet"

Lae; for additional scurces write.the Ch1ef T form {RSS).
Aqronom1st DPI, Konedobu e

- . Kian Lee SMR Factory (PTE) Ltd.,
Further references For 1nrotmat1on on prqpagat1on, 527-528 Fifth Floor, -

including budding,’ wr1te Rey” Camilo Toledaos Plaza Singapura,
Gabmazung Rice Projéct; Box 80, Lae. Camilchis an Orchard Rd.,
expert rubber buddér, and has had much experience §1ngapore 9. ~
with all phases of irubber- -growing. The most compet- ’ )
ent orqanwzat1on fnr answering specific technical ~ - : Thefr-Medel "T" No 5 is especially good, as it is
questicns is the Rubber Research Inst‘ftute of o for either hand or motor operation. Ruggedly
Malaya, Box 150, Kuala Lumpur, Malaysia. - Good 7 built, it comes with a fly-wheel/crank, which may
publications are a]%o available from RRIM. N be removed and replaced with.a pulley.
, n‘ 1 *5
PNG experience: You can see rubber growing in (Other sources:
_Northern Province around Popondetta; Milne Bay; Klang Motors,
at Sogeri (though these trees are not very good, 24, Jalan Meruy

and the conditions hard1y ecanomical); New Ire1ano

Klang, Selangor Stéte, N, Malaysia
at various places. ¥our provincial DPI office ¢ 7 ’ .

can tell you the nearest place to see it growwng Kwang Cheong Engineering,

312 Jalan Sungei Besi,
Remarks:- The Tabour of rubber product10n s gener- Kuala Lumpur, Malaysia
ally of a pleasant naturs, mainly in the morning, . . i
and practically all ip the cool shade of the trees. Wong Chian and Son, -
Long term market prospects are very gaod, as world 9b, Jalan Dua, off Sunged 3851 Rd.
and PNG consumption dre expected to rise steadily, ‘ Kuala Lumpur, Selangor, Malaysia.

H] .
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"TREES ‘GROWN FOR TIMBER P_OSTgn o
AND. FIREWOOD -

CASUARINA™ (Casuar1na spp) is a fast growgig trée
. which-has dn important place in highlands agricul-
“tural ;systems. because of its ability to fix nitrogen,
o . pull nutrients up from deep in the soil, and to .
: complete with Kunai grass. It.fs .an 1mportant
- shade tree and source of f1rewood~

When' p1anted aroﬁnd a garden w1thﬂn the last year
s}ow its growth, and cah be strong enough to with-

stand the damage of the p1gs when thgy enter the
) area i

The demand for ‘fuel and the fact that many htgh-
1ands areas have gone to Kunai make it. very
adv1sab1e to p1ant more Casuar1na

(7T

Casuarina papuana‘]‘S Moore”
T .
HOOP_PINE “{Araucaria cunninghamii)is an-indigenous
Araucaria of great economic value. The species
gives high ¢lass Tember and p1yw00d, and due to ‘the
Tong fibre 1enqth gives & super1or paper

Casuarina oligaton Johnson . Casharina equigetifolia Linn

Hoop 1is 1ocated in a wide range of conditions. Th
PNG it ranges~from near sea level (Southern Morobe
_ Coast). to approx1mate]y 2,400m. It is common in-.
the central cordilla and is also found on the
islands of the ‘east of Fapua. It is fire sensitivey
and remnants of: many stands reduced by shifting -

- cuitnvatqon and iburning ff-show .its once wider -
occupation of forest mﬂ{ Extensive hoop pine
arez remains in the Bu1oio/wau Vailey where the’
pine forest is béing harvested and will be replaced
i by hoap and k11nk11 planiat1ons .

. of ‘gardening it can get ahead of the Kunai- and 5‘*'F

nursery and’ p]antat1on establishment.

“Timber strength

-natural clearings (river,

‘nThe natura31y occy r1ng§taﬁ§§/;::“:1th:n “the 250-

AFAUCARIA CUNNINGHAMI

The species-has proved. easy to handle in the’

Group 6: the t1mber is read11y
converted and is easy to work W1th both mach?ne and-
hand tools.

»

‘Class 4..
for plywood, -f100r1nq, mou]d1ng,

T1mber durability:
Timber uses:

- 1ining anid- po]es 4

‘At v111aqe 1eveT the wood ican be used fDr fence ang -
conmon]y .35 f1rewood and shade

"Bogklets are avawIab]e at Forest Stations.

house ‘posts and more

" For
further reference contact c]osest Forest Station. ‘y

¥AMARERE {Eucalyptus deglupta Blume) h& a large
tree reaching 7% high ans 2.5m in diameter,
Gross volumes to 60 cub1c metres valume: per tree
have been measured, and very high volumes per
hectare have béen recorded

A
Seed11ngs of Kamarere demzhd full gverhead I1gh;
for development, and stands are restricted to
pumice or gravel beds, A
landslides, volcanic bTast areas).or the garden ©

- areas which arg éestablished in the traditicnal

shiftifg cultivation procedures of the Towlands. |
In these areas it forms pure stands but is soon’

- pravided withan understory of more.tolerant species,

Later ‘the Kamarere will. be eliminated from the s1te
“as 1t is unable to regenerate under thege condit-
ions.” Then .the typ1ca] lowland. rain forest will
remain.

,_c

500cm of rainfall p ange, with perhaps

"

See draw.ng, page 4?
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the mean near 300cm, and without a prolonged-seasor--  ~ frém Coltingwood Bay) scattered on the Owen Stanley,

al_drought. A temperature range between 25~ and - . sTopes throggh to Bulolco/Wau and to the Jimi River

30°C and a relative humidity 78% to 90% is common Valley (145°E) and in the ranges behind Finschhafen.

in the Towland stands. The highland climates _ -

may range 12-26°C for temperatures and 60% tq 80% Both species .of Araucaria tend to grow together, ™.

for relative humidity. . o but with one species or the cther predominating. T

~ : . I the Jimi valley, while Klinkii is widespread, T

~ Kamarere occcurs on-a variety of soils.- It requires Hoop Pine is rare, if present at all. However, Hoop “\;\
.# a good supply ef—available minerals and though . Pine has a much wider range extending from scuth of
 often associated with creek and river heds ft will New South Wales/Oueensland border, ‘to Irjan Djaya.

not_stand water-legged conditions. The optimum R

condition will appear to be & deep, rich, well ) K1inkii is one of the large trees of the world,

draiped sofl with anon-seascnal ragnfall of +and heights to 87m have been recorded. Trees of

“dpproximately 300cm pér year. 3.6m girth are common-and Tt is thought these are

The-species is not frost telerant, between 300 and 400 years old. - '

Timber SErength: Growg. 4. ™ % .. : There were initial difficulties’ in establisHing
5 ' Bifity: Class 3 T Klinkii in plantations due to nursery and early .
urabiiity: ass . " field problems:
Timber uses: It 75 readiiy milled and works well . e

with both machine and hand tools. It is suitable - LT1mber strength: Group 6.
——for heavy construction,:flooring, furniture and Burability: Class 4.

boat building. Timber uses: Timber is easy to work with both -

Use in village level: -P05is; pales and fire wood. © machine and hand tools. It dresses well to a

Mcre detailed publications,are available at Forest ) smooth . finish used widely for all interior work
Station. - ’ AR . -including papelling and mouiding, May be used for
S : fence posts, poles and as firewood, For further o
KLINKIT PINE {Araucaria hunsteinii} is an ipdigenous ”Efe?enc? contact nearast Forest Station. . @ °
Araucaria of great ecomomic value to PNG - not only Publications are available.
,because of the large virgin stands but also in its : '
" adaptability to plantation techriques. The species i
~gqives high lumber-and plywood, and due to the long ' - :
fibre Tength gives a superior guality paper. The o *
“itree form is generally excellent and superior to B
» that of A. Cunninghamii with which it is associated GIANT LEUCAENA . _
in its PNG Eéstribution. ‘ - S ®
An extremely: fast-growing leguminous tree useful for
Klinkii is located 600-1500m above sea level in a - forage, shade, erdsion contro], firewood, living fence
belt stretching from the Milne Bay hills to the _ posts, polesy timber, charcoal, an® pulpwood. it is
slopes of the Didana Range (140" ecast, 32km inland different than the well-~known Leucapna glauca.

Botanical name: Leucaena_Teucoceﬁha]a

High performance varieties are being promoted in the
Philippines, and seeds will socn be available in PNG,
_ The major uses: R = :

Foerage: Produces up to twice the amount of-high pro-
tein highly digestable forage as ordinary Leucaena . —
Amounts of 77.8 met. tennes per hectare per year with
‘an average of 4.6 cuttings (back to. 10cm) have been
reported:  Converted dry weight yield was about

20 metric tornes per hectare.  In these tests it was
grown in rows.50cm apart.

i

Fertilizer: .Research at the University of Hawaii
indicates that as a green manure crop the fertilizer
equivalent of a yéar's harvested hectare of Leucaena
leucocephala is estimated-te _have exceeded 550kg N,
225kg P20, and 550kg KZD, :

Wood production: Even ordihary Leucaena is considered

to be a moderately high volume wood producing species.
It is claimed that the Giant Leucaena will exceed the
ordinary Leucaena by 100-200%. Variety K-8 (Hawaiian
Giant) has reached heights of over. 15 metres in b iyears.
Firewood yield is very high as well. The wood also

makes excellent quality charcoal.

Pests, diseases, problems: Few. known enemies except
animals which browse and humans who cut it down or
eradicate it. The main problem seems to be weevils
that attack the seeds which are not as waxy and hard
as those of the ordinary Leucaena.

-
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.should be used (DPI Rhijzobium Service, Box 2417
‘Kenedobu. )

" permagent location at 2-4 months.

~in the row.

_From cutt1ngs

" Sources of supp]y of pJant1ng material:
q'K 67 E1 Salvador is a1ready present in PNG,

&

P]anting information: Plant seeds in seedbeds or™
p]ast1c bags, or for forage direftly in the'field.

. To. Jmprove germ1nat70n it is recommended that the

seeds..be. scarified {seed coat weakened). The
easiest way i5 to heat.water to boiling, let it
cool just 51ightly, then put the seeds in an equal
volume of that water to scak for 12 hours. For
maximum nitrogen fixation a suitable rhizobium
In seedbeds plant 5eeds no more “than k?
4cm apart in rows 25cm apart. Transplant to

If seedlings .are’
transplanted bare-roat, prune top stem back to a
point whére.the bark has turned brown. _Seed trees
may be planted at, a spacing of 2 x 5m. For hillside
p]ant1ng (eros1on ccontrol and intercropping) dridl
in paired contour rows 40cm apart and 2-5cm apért
The paired rows should be about-2m
apart, centre to centre. For timber production

s-plant at 10 x 2m with a later th1nn1ng/9f less .
cvigorous trees to a spacing of 10 x4

or 10 x
bm.-~For fireyood plant 1 x'2m with-a latef \
thinning - 0 desired dens1ty. Can-also be p1anted‘e

yd

Var1ety '
buf not-

7 LEUCAENA LEUCACEPHALA | Lami ) qe Wit

- 7 .

i s o

yet in large quant1t1e5 SmaT1 quant1t1es of seed
are known to be in the hands of Division of Botany,
Lae; Wesley High School, Salamo MBP; and Liklik
Buk, Box 1920, Lae. Var1et1es K-8 and K-28 are
presently ue1ng cieared through DPI P]ant Quaran-
tine in Port Moresby. Mote that the mos t

comiien variety in PNG fs-'"Peruvian", which is °

not as good 'as the above.

46/
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Refaerences: "Bayan1 - Leucaena Ieucocepha1a, A
Source of Fe‘r-t111zer1 ‘Feed, and Energy for the .
Philippines"; by Michael Benge 1976, 21pp. available
from Agricultural Development Sect1on, USAID. &
Magsaysay Centre, RO%§5 Blvd., Manila, Ph111pp1nes.

!
- b

Il

PINE TREE {Pinus spp)
timber product tree.
wood for constructlon
and firewood.

is an 1mportant fast-growing
‘It provides good pulpwood, and”
furniture, posts and poles, .

Pinus grows well in both fertile and infertile
" s0ils, in grasslands, in beth highTand and flowlamd

areas. The tropical specidés which can germinate
weTT here in PNG are P. caribaea, P. merku551,
. patual, and P. strobus. PR

Viable seeds are usually produced by P1nus within
B years, but larger amounts are not available until
later. ‘ . :

Pinus seedlings need well-prepared seed beds, so
advice from an experienced forest officer is
important, :

See "Silviculture of Pinus in PNG" Forestry .
Bulletin Ng 5 ,axa<§ab]e from Forest Offices.

[

SV

TEAK' (Tectona grand1 5) has been widely planted
throughout_the tropics and was introduced to New
Guinea at the beginning of th15 century

It is a 1arge deciduous tree with a long clear
.cylindrical stem. It is sometimes fluted (has
rooves) and is ofted buttressed at the base,
. ?we]W braced.by highly developed roots}. e

"1z grows from sea Tevel upto 1220m but does not

tarive at higher altitudes. An average rainfall :

of 125-250cm per year with a mark#d dry season 8f -,
3-5 months and a temperdture range of 5°C to 44°¢
appéars to be optimum. The species is not frost
tolerant except at the northern Tipit of its range.

. Teak requires a deep well drained soil of" moderatg;“/
fertility. . Sub soil clay pans-er-missive- laterites
or deep. sands are not good.., Teak will not stand
water- Togging. .

,Many of the Towland areas of PNG are excellent for
the orowth of teak, particularly on the Papuan side
of»the 151and where a marked dry Season occurs.

The wood is hard and can be used for fence and house o
posts, or can be used for f1rew00d 50}

(P
It can be planted with sédeds or by cutting, and
may grow very fast.
For further details references contaat c1osest
Forest® Station. !
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BOTANICAL NAME

amarere

Gur Trees
Taak
wattle
Haap
Pipg Trees
Casparing
Lrime
Arisoptera =
Viter ..
Terminaiia

Rogewoad

Fencil Ledar
Hopea
kmila
Erogwn Albizia
¥znce

Canarium

fucalypivs
e

fucalypius
irctana
grandiy

Acacis spp

l‘uaucarm

Lunn n arn '\

o

5 spp .

Casuarina spp
Octomeles

Anisoptera
] gra

Vitex ‘cojassus

-

gt

Terminalia spp

Pterocarpus

Pametia snp
Palaquium
Hopea sop
Intsia bijuga
AMbizia procera

Mangife

Canarium

WHERF 11 5RWS
sighlands and
Coastal sones

WighTands and
Caastal jenes

Luwlands,
Lentral, K1

Hightand and
taastal rones

RuTaleMau
Hiohlands

Bulolo/Wau
Fighlands

Fighlands and
Lowlands

Highlands and
L.owl ands

Central, H.P.
Hew Britain

Morobe
New Aritafn
Gereral, not

Kighlancds

General, not
Highlands

General
Genaral, not
Hiahlands

Ceneral, not
Highlands

Sepik, Madang,

mast Coastal Regq.

General

General, not
Highlands

Sepik, Morobe,
CP., N3P,

Morohe,

KHAT WOCD 35 LTKF

S 4,03, red-brown, straight, wsed for
posts, fivewood, shade, heavy constraction,

[ PR R
Firmsond,

rod-brown, vsed for posts,
ineral constirict fon .,

S, DO, vellow to o gqoldan hrown, wsed foe
nosts, firowond.,

4,0 321, hard & heavy, used in boat
hm‘\«\inq, heavy constroction, furniture.

uniform texture,
veneer,

CSE, B straw colour,
u\vd far sawn timber, plywood,

Sa, 04, Used for

plywood,

straw colour, 1iaht .
venger, sawn timber,
Licht, Used for
posts,

straicht grain.
fivewood.

S 2, 0 2-3, hard, heavy, Used for posts,
firewond, general construction.

27,0 Tight brown to grey-yellow. Used
far Cames firewood,” sawn timber.

55,03, pale yellow ar ye¥low brown,
Used for general construction.

53, D2, vellow to grey-hrown. Used for
boat and hause construction.

S 6, 03, pate yelldw, to yellow. Used for
floaring, posts, firewood, poles.
4,071, white to pale vellow. Used for

bcat building, posts, general constr.

S 4, D0 2 pink to pinkish brown. Used for
dorestic floaring, furniture.

S 6, 04, hard, heavy, pale pink to brown.
Used for 1igkt const. fleoring, furniture.

5 3-1, D2, pale straw yallow brown, Used
for heavy construction, wharf and bridge.

52,071, heavy, brown to dark brown.
tsed heavy constr, posts B carvings.
4, light, Used for

g yellow to brown.
iture, canges,

s 6,
furn form wark.

straw to pale brown.
flooring,

56, 04, rays narrow.,
Used for Tight constraetion,

S 4,0 ¢, pale brown tc pink brown, smooth.
Used for 1ight const. flocring, boxes.

€ = Strength; D = Durability.

CHARACTERISTICS OF TREE

ery fast growing, heavy branches, \nﬂuth hark,
2motall and 7 ’)m in diameter,

Yery fast growing, double stem may DECUT, Qrows

TRm tadl and 0.6m In dlameter,

Fast growing, heavy bremches, bad form, arows

GEm a1l and 7.6m in diametoer,

Fast qrowineg, Yight branches, straioht spuresd trunk,
arows A0 al) and ﬂ()un in diameter: +

Fast growing, straight form, dark brown bark, grows

f6m tatl and Zm in diameter. “

Fast growing, reddish brown rough bark, needle-like
leaves, straight form, grows 33m tall 2m diameter.

Very fast growing, straight, needle-1ike leaves, grows

25m tall, and 0.5m in diameter.

hverage growing, needle-11ke leaves,

bad form,
40m tall and Im in diameter. '

Fast growing, buttressed, flat crown, straight trunk,

grows 80m tall, ?m in diameter.

Average gruwmg, buttressed and straight,
tall and 1.2m in diameter.

grows 50m

hvarage growing, buttressed, heavy branches, 36m tall

0.5m in diameter,

Very fast growing, very straight,
50m tall and 2m in diameter.

no taper, grows

Average growing, fairly straight, leaning heavy
branches, grows-35m tall and Im in diameter.

Average growing buttressed, straight,
and 1.2m in diameter.

Average growlng, butiressed,
and 1.2m in diameter,

straight,

Fast arewing, strafght, heavy branches,
and Im n diameter,

Average growing, crooked, weakly buttrdssed, brnad

_crowm, grows 38m tall and 1.2m diameter,

Very fast orowing, straight, heavy branches, graws
20m tall and 50cm in diameter.

Fast growing, broad crawn,v straight, grows 36m tall
and 1.5m in diameter. it
Average grom'na, buttressed and-Fluted,  Brows 50m

tall and im in diameters

et

(TG

graws

qrows 45, tall

qrows Qﬁm tall

grews 40m tall

PLANTING NATH
STURCE ™

Farest Station

Forest Station
lorest Statfon
Forest Station
Forest Station
Forest Station
Forest Station
forest Station
Natural stand

& Nursery

Natu.rﬂ stand

Watural stand

Forest station
Natural stand
Natural stand
Katural stand
Katural stand
Matural stand
Hatural stand
Natural stand

Matural stand

/

PAPERS

Yes

Yoes
Yoy
Yo
Tes

Yes

: Yes

“ No
ho
Ng
Yes
Ho
No
No
No
No
Yes
Na

No
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> AVERAGE STRENGTH OF WOODS
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&His 83 =£F3 28 £hE ££37
1, 56.0 23,000 2.72 11,800 2,720
2. 47.5 119,500 2.36 10,300 2,430
3. 40.0 © 16,500  2.06 9,000 2,180
f, 33.5 1_13,600 1.80 7,750 1,900
.. 5. 28.0 11,500 1.55 6,700 1,700
8. 23.5 9,750  1.32 5,800 1,500
7. 20.0 8,250  1.15 5,000 47320
AVERAGE DURABILITY CF WOODS A
.-Class 1, Very durable, su1tab%ﬁ/f6;/;ong term
o _ use in contact wit e ground.
- {lass 2. Durable, suitab¥e for use in the ground
B and for unprafected exterior use.
i Class 3. ModerateTy durable, suitable for prutected
3;}' exterﬂor work and for interior use.
W Class 4, - ﬂon durable, not 'suitable far exter1or
* 7 use unless treated.
— S

GENERAL PLANTING PROCEDURFS FOR FOREST TREES:

+ If possible,plant when the soil is mgist.
Remove tube,a‘?

Plant f1nm1y Ljs] stra1oht
Avoid ston®s and Jogs.
Approximately 3m x 3m distance.

SOME COMMON PEST AND DISEASE PROBLEMS WITH TREES
GROWN FOR TIMBER.

Insects: Termites,Hyblace Puera, various seed
larvae, white grubs, moths, hemiptera beetles, and
white ants. Vanapa attack Hoop Pine that have
already been damaged. No cure. Haylurdrectonus:
prune affected parts.

Control: Chemical control is not generally
recommended. Vanapa (prune and completely remove
the infected parts) and white ants {destroy nests}
are of mostsconcerné

Diseases: Damping OFf (a root fungus at seedling
stage), prevent by heat sterilizing soil; Chlorosis
a nutrient deficiency corrected with the corres-

/ pond1ng plant food {usually NPK is given).

Others: 5na11;,qrodents {rats & other small
animals with strong teeth), weeds and fire,

‘years.

Sy

ot

'FOREST NURSERIES o s

Starting an artificial grove of trees, as well as
regenerating a previous forest, usually depends
on the product1un of goud seedlings. These can be
hetter grown in ""Fﬂarju°

\
The object of the nursery is to produce gdod seedlings
at low cost.

/ .
Temporary nurseries an%\those used for only a few

They supply sma%1 numbers of plants for a
particular area. They are usuaily built clese to =
planting area, usually impreviously forested areas .
where soil fertility is high. Advantages are:- low
cost since they require no permanent installatioms;
because they are ¢lose to {he planting site they .
produce plants that are/better adapted and transport
costs are low - :

Some di vantages are:- Tlow production; harder to
* supefvise; higher per plant cost; and it is restricted

to kinds of trees that .do net require many special
nursery aids. ‘

Temporary nurseries should be Tocated on flat ground,
near water source, where suitable soil ExiStST‘””“'

Village groups will seldom reed @ permanent nursery,
but if one is needed you may get detailed information
from your closest Forest Station. Publications and
booklets are available_at Forest Stations.

Prepared by Office of Forests, Lae.

BUSH SHADE MATERALS
SPLIT BAHBOD
SPUIT
PALM LEAVES

;
SEED BED;

1.25m i |

BUSK SEED COMER . F MO SAWDUST, USE CDAKE s-mJ

(RLIEPIE TGRS IO D S50 00 200 S08 1 i it L N e N R T 1//////;

LIVING FENCE POSTS

There are sometimes big advantages in using living
fence posts, if you have the materials for plant-
ing them. Leucaena or Kapok are good species, and
there are others. They don‘t rot, they produce
firewood, give shade, .and in the case of Tegumes
are good for the soil. Living Kapok fenceposts
give materials for pillows and mattresses.

Plant fresh cuttings 5cm to 20cm in diameter
depending upon your needs in the same way that

you would put a fence post. They will sprout and
grow. If possible Jet them get established before
putting the fence wire. [f some dje, replace them.
If you live where the rain is uncertain, you might
start the posts to sprout by putting them in a .5 m
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DEPARTMENT - REGIONAL OPERATING STATIONS

_ FORESTS

CENTRAL PROVINCE

Pdtt Moresby - Reaional Forest Office,

Box 1754, Boroko )
Phone 257138

Forest Station, Brown River, Phone VHF 240117

%

NORTHERN PROVINCE

Popondetta Department of Forests,
Phane 297016

MOROBE PROVINCE : ) .

Lae - Regional Forest Office}‘Box 638, Lae.
) Phone 422022
Forest Statfon, Bulolo, Box 87.
Phone 445202 -
Wau, Box 42 Phone 446370.

WESTERN HIGHLANDS PROVINCE

Regional Forest Office, Box 267, MT. Hagen
. : Phone 521333 ¢
Forest Station, Kagamuga, Phone 551353

SOUTHERN HIGHLAMDS PROVINCE
Box 29, Mendi. Phane 591172 "
* MADANG PROVINCE

w

L. ’ N 1' #
_‘deep hole, filling the hole with seil, and keeping

% “the soil moist. This hole should be near a source Box 2116, Yomba. Phaneh822127
= of water. . Box 43, Wewak. ° Phone 871004
5 L . Forest-Station, Vanimo. Phone 871004
“ Some possible disadvantages: This might-not-be - — _— e

\*good for the sun side of a garden where you want EASTERN HIGHLANDS PROVINCE )
plenty of sunshine.- The posts will tend to qrow Forest Officer. Phone 221737

around your fence wire, and you can't re-use it. Forest Station, Lapeigu. Phone 721072
If you don't want them to grow into large trees you Box 338, Goroka.

must cut them back requlariy. i Kainantu. Phone. 771163

NEW GUINEA ISLANDS

Box 172, Kavieng. Phone 941548.

Rébaul - Regiomal Forest Office, Box 406,
Rabaul. Phone 922188 °

Forest Station, Kerevat. Phone 926715

i THAT LAST IDEA WAS SIMPLE, WASN'T IT7?
: WE BET YOU HAVE AN IDEA THAT'S AS GOOD.

WE'RE SO CERTAIN THAT YOUR TDEA IS GOOD
ENOUGH FOR THE NEXT EDITION OF THE :
LIKLIK BUKX THAT WE'LL BET YOU A FREE COPY
OF THE BUK THAT YOUR .IDEA WILL GET IN.
SEE NOTES FOR CONTRIBUTORS - PAGE 268.




Beverages

COCOA KAKAD -

Description: ,
Botanical name: hEODFO‘a Cacac
Height: 5-8 metres
> B _ #F
ae to—First production:—2-3-yegrs
- Normal life span: 25 vears
Insect pests and control:

7.1, Cacao Weevil {Pantorhvtes! - introduce
: “crazy ants”.
2. Cacao Web Worm (Panseptq) - in young trees

brush off the rubbish and paint the mouth

Ensure a good cocca canopy and enough over-
head shade. .

3. Pod-suckers {"capsids") - spray twice, 2-3
weeks apart, with 150-200g of lindane active
ingredient per hectare. ’

4. Termites (“"White ants”) - open the channels
« in the tree and pour in a small quantity of
0.2% chlordane. Prune so that there are no

dead stubs.

E. Longicorns (bark borers) - avoid too much
shade and‘keep grass cut. Treat channels
with 0.5% active ingredient Lebaycid {ICI)
or VYapona (Shell},

6. Caterpillars = usually controlled after a

of the channel underneath with 0.3% dimethoate.
In old trees, control s probably uneconomical.

seed or cuttings may be planted straight into the
field, seed on a 3 metre triangle and .cuttings on
a 3.5 metre square. However, seed s best planted
into a nursery first. Use polythene bags 35cm x
18em, plant .one seed per bag, and plant out the
best plants at age 4 months during favourable
weather. Discard the slow-growing plants. Weed
the young plants regularly by hand (not by knife
or spade) to remové~esmpetitive grass and weeds.,

Useful products+at vittage level: Fresh beans are
pleasant to suck. Industrial level: Fermented
dried beans are:processed into choéolate for
eating or cocoa powder for drinking purposes.

‘Sources of supply of planting materials and cost:

Pods and cuttings are available, free of charge
at present, from the Lejo Station in-the N.P.
and Kerevat. Cuttings cannot be shipped to New
Ireland or Bougainville,

Sources of suppTy of related tools or equipment

—————short-time—by their parasites and predators
‘ 0.2% carbaryl] ﬁs effective.

Diseases and contro]:‘

. 1. Black Pod - harvest ripe pods frequently.
Hook off black pods at separate harvests.
Fungicidal sprays are sometimes economic.

2. Dieback (vascular-streak dieback) - use
resistant planting material. Check young
plantings at least monthly and prune out any
infections found. (Mot found in New Ireland
or Bougainville). :

3. Canker - cut off the affected bark to a110w
the canker to dry out.

4.  foot rot - remove &} of the root system of
an infected tree, ,Earefuli¥ cart away and

destroy by burning, L

5. Pink disease - prune off andy burn infected
branches.

6. White threadbliaht - prune off and burn
infected branches.

Indication of maturity: Pod channes colour {areen
to yellow, red to oranne).

Planting information: First establish sverhead
shade. (Leucaena, cocoruts, Gliricidia). Cocoa

and cost: S - Burns Philp & Ca.: Steam-

ships Trad. Co.; Elvee Irad. Co,s THeo Thomas & Co
Materials and cost: Lindane 16% K10, 20 4 ]1tres
dimethoate 30% K37.00, 4 litres; copper oxychlor-
ide 50% K94.00, 25kg; 2, 4, 5-T 80% (for shade
thinning) K22. 20 4 11tres urea fertilizer K175,00
tonne; cocoa hooks K2 .50 each; bush knives

K1.70 each; planting bags K7.00 for 1000; spades
K3.00 each; knapsack sprayers K94.00 each.

Further references: PNG Agricultural Journal
vol, 13 (1) 41-42, 137 (&) 127-147, 14 {1 1-15, ﬁﬁ
15(3/4) 79-30, 16 {1} 1-19. 2
Harvest Vol 1 (4) 129-138. i
Annual Peports of DPI (formerly DASF) up to 1969.

Genéral: Cocoa, by G.A.R. Wood, published by

the Longman Group, Ltondon; Cacao Manual, by T.
Hardy, Inter-American Institute of Agriculttural
Sciences, Turvialba, Costa Rica; Tropical

Crops, Dicotyledons 2, by J.W. Purseglove, pp 571-
598 Longmans. -

Lecation and resu1t of PNG experience with this
crop: Cocoa has been grown for about 75 years in
the fowlands of PNG and 80,000 hectares are current-
1y arown in 13 provinces. For the majority of
growers the crop has been a profiable one, while
others have experienced serious pest and disease
problgmsf Control methods are now available for

T
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~~ ROBUSTA COFFEE ™

Tevel of shade,

~{Corticium sa1mon1co?0r)

., {various fungi)

these pests and diseases. Contact - J.B. O' Donohue,

LAES Kerevat,

_.Remarks: Careful management of the young cocoa is
repaid by higher production and fewer problems in

later years, The development and maintenance »

of a complete cocoa canopy should be a primary aim,

0'Donohue, LAES.
Kerevat ENBP

Init1a1 contributor:

KOP1

Botan1ca1 name: Coffea canephora

Height: Bm or more or may adopt a bush habit.
Constant pruning is necessary to restrict the
height to about.?.5m for easy picking of the fruit,

20-24 months after field
Bear1ng is usually

Age to first product1on
planting of the seed]lngs
seasonal, .

Inqicapion of maturity: BeFry turns pink or red.
Potential yield:

Dependent on the following
factors:

Dernsity of planting, pruning system,
level of management, variety or
clone planted. Up to 500Ckg coffee cherry per
ha. per. year-or up fo 1000kg parchment per ha.

. Life span:- Dependent on pruning system and ‘ i
~management factors. Useful 1ife up to 25:-30 years.

PESTS

CONTROL

Coffee Stem Borer

Low incidence of damage
{Zeuzera coffee)

usually makes control
unnecessary

Longicorn Beetles
(various species)

Annyworm Caterpillars

(T1racola sp) _icide spraying or shade

(Ectropis sp) management.
DISEASES CONTROL

Pink Disease Praning and burning of

infected branches,
Root Ret “Tree isolated by trenching
The tree and roots
removed and burnt.

Brown Thread Blight

Correct shade management
(Pellicularia kolercga)

and removal of infected
branches.

White Thread Blight
{Corticium marasmius
spp)

Chlorosis and dieback
(Physiolcgical disorder)

Correct shade management
«and removal of 1nfected
branches

Caused by insufficient
shade or lack of nutrients
. and moisture.

52

High or Jow volume insect=™"

P1ant1ng 1nformat10n Seeds are gevminated in a
small nursery bed and good seedlings selected for
planting in peolythene bags. Suitable shade, such
as Leucaena trees, are established through the
area to be planted. At about the & 1eaf bair stage
the Seeal1ngs are erﬂbpldHLEU to the field. . The
spacing depends on the pruning system used, but
will usually be a 2m triangle or a 1,5 x 2.5m hedge.
Good management is necessary for the seedlings to
come into bearing quickly. As the. trees mature
the level of shade can gradually be reduced.

Fertilizing Coffee: Chemical fertilizers may help
your coffee to earn more. Some paints to consider:
The major nutrients are‘not all needed in the same
amounts, and in order to get the best yields they
should be available in the right quantity and
balance at the right time; each fann? with its
own particular soil and other cond1&1ons should
have itsrown individual fertilizer programme.

In order to get the full benefit from chemical
fertilizers, the trees should be protected from ..
weeds, pests, and d1seases, dra1nage should: ’

aut—:quau—:, ﬂlILI prunlng \-lUfI!'_‘ pruper I_Y

Village level harvesting and processing: When ripe
the berries are picked (harvesting), berries are
passed throudh a hand riachine to remeve the skin
(pulping). The slimy seeds are placed in a wooden
or concrete trough and just covered with water
(fermentation). After several day$s the seeds are
washed and placed .in the sun (drying). The dry -—-
seeds (parchment coffee) are bagged and sold toa)

¥ 7
buyers, @’ © 262)
Industrial usage: Coffee berries are converted to
parchment coffee using machine-operated pulpers and
hot air driers in conjunction with sun drying. The
coffee parchment is hulled to remove the parchment
skin. The green coffee bean remaining is bagged.
fdr -export. Green coffee may be roasted, ground,
and used for making coffee beverage, or may be
converted to instant coffee powder.

Planting material: Clonal seed of robusta coffee
is available, on request, from LAES, Kerevat.
Pelated materials or equipment:
Fags: ICI{NG) Pty. Ltd., Box 1105, Lae or their
agents throughout PNG, Pulping machinery, etc:
Plantation Supply and Services Co, Pty. Ltd., Box
92, Govoka., Tru-Cast Foundry Pty, Ltd,, Box 160,
Lae, Major trading companies in coffee areas.

e
Vi

Polythene planting

References: Articles.applicable to Robusta coffee
are to be found in the follewing numbers of the PNG
Agricultural Jourpa]: Vol 12 No 14 9-12° (1959);

Vol , 115-124 (1967); Vol 15, No 1&2,~

1-6 {1962). Modern Coffee Product10n, by A.E.
Haarer, Leonard HiTT Books Ltd, London, 1962,

An information letter "Coffee --and its Nutritiomal--—— e

Requirements in tHe Highlands of New Guinea", is
available from Plantation Supply and Service Co.
Pty. Ltd., Box 92, Goroka, EHP.

PNG experience: H, Ga11£sch, LAES, Kerevat;
Chief Pathologist, DPI, Konedobu, Chief Agronomist,
, DPI, Konedobu.

-~




Coffee seeds live for only a few weeks and shou1d ] s
‘be planted as soon as they are received. Coffee - : ®
.is a fairly hardy. crop and can survive under poor -
management although it only yields well given
good management and conditions. Robusta coffee

“will grow in almost all lowland regions of PNG, that
is, below BOOm above sea leve], At higher altitudes
{up. to 1800m) Arabica coffee is grown. ,

PRUNING TEA

Information on Arabica coffee is available from - —_—

The Agronomist-in-charge, HAES, Aiyura, EHP, or . 20 cm
Chief Agronomist, DPI, Konedobu,

Remarks Shortage of certain elements in the soil ' ) FIRST YEAR

may reduce yield even if management is good. It is
possible to learn which elements are needed by

. testing leaf samples., Informaticn on selecting
samples and getting them analysed by the Chief
Chemist, DPI Box 2417, Konedobu, )
- Initial contributor: H.E. Gai1a$ch, o
. LAES, Kerevat, ENBP. ‘ - )

. - : SECOND YEAR .
TEA _ TI o - T

Description: A small tree growing to 6-7 metres

unless pruned regulariy.

Botanical name: Camellia sinensis L.
. Height: 1% - 2 metres

Age to first production: 2%-3 years, depending

. on management.

Normal 1ife span: 40-50 years

No pests and diseases of importance.

"Planting information: Tea is grown from selected
cuttings at 60cm.-x 60cm in fertile Toam soils with
a2 high organic matter and tending toward acid .
{(pH 4.0 - 6.5), Soil must be well drained. Nitrogen
and Sulphur (ammonium sulfate fertilizer) are
important. Tea :.grows well from the ccast to over o THIRD YEAR !
2700 metres. At higher altitudes production is o .
Tow and growth slow, while on the coast quality of

tea is reduced. Yield 1-6 tonnes/ha/year.

MARKETS FOR COMMERCIAL PLOTS OF TEA: These exist
only in WHP. 3Small hoiders on Wurup, Nogoba, Avi,
Kindeng, Kondepina and some small tenure conver51on
schemes near Banz sell green 1gaf to DPI officers
on- the roadside for spot cash. DPI transports
green Teaf to tea factories (W.R. Carpenters
-Estates, ANG Developments, Pioneer Concrete Indus-
tries and Mt. Hagen Teagrowers). These large Tea
Plantations were established on drained peat swamps -
in the Wahgi valley. The smallholder Tea was
developed on similar drained swamp country-close

to these "Nucisus” Estates. Tea smallholders also 'ANOTHERTﬁAY: hHo}d Ehe]mai? branches down with
raise veqetables and livestock. Limited develop- pegs ey should be level on both sides, or
ment of Tea growina could be expected in the SHP else the newshoots will not grow 'nicely. Prune
in the future. For the small holder Tea requires- vear, by year as shown above., .
reqular attention as good tea can only be made from - . g :
- fresh tips, that is, two leaves and a bud. One Further® references: . “Tea" Eden, 2nd edition e
person working steadily for § hours shouTd pick Tropical Agrwcu1ture Series, Longmans. “Tea
?i?i of leaf which can He sold for approximately Manufacture" Harler, Oxford Tropical Handbooks. ___ |
g.

Kuk Tea Research Centre, J.6. Morgan, Harvest

Vol-2, No 4, 1972.
Useful products at viliage level: Cash crops, 69}

home-made tea. 183 Contributed by: D.W. Kidd, Box 312, Mt. Hagen WHP,
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-Spices o oo
\
BIRDSEYE CHILLIES (No articte) "

: \2 :
CARDAMOM

Description: A tall herbacecus perennial, with
branched underground rhizomes, from which arise
several erect Teafy shoots and erect panicles.

Botanical name: Elettaria cardamomum

Height: 2 -.5 metres tall. .

Age to first production: Three years after field
lanting. . ;

Normah, 1ife span: 1 - 15 years

Insect pests and control: Myrids (a pod sucker),
contrelled by spraying or dusting the young
foliage of individual plants with lindane., Rats.
control can be done with rat poisons or traps.
Wasps lay eggs in pods, letting weevils in.

Diseases and control: Soil-borne fungal rot
diseases observed in nurseries. It can be
controlled by drenching or dusting.

Indications of maturity: When_ they .are just
changing from yellow to green.

Planting information: Cardamoms are propagated
either vegetatively by division of rhizomes or
by seed. Land is linad using 1.5m to 3m triangle
spacing and holes 60 x 60cm and 45cm deep are dug.

Useful products at village level: Dried cardamom
fruits are marketed, or used with betel nut.

Industrial uses: They are .used for flavouring
curries, cakes, bread .and other kinds of food and
drink. .

Sources of supply of planting materials and cost:
LAES, Kerevat, ENBP. Frep, freight charge 0n1y._

Further references: Tropical Crops: Monocotyle-
dons, Purseglove K8.50: Lardamom Handbook, Rural
Dev. ;Handbook No 3, A.W. Grant, free, DPI; Box
2417, Konedobu. -

PNG experience: LAES, Kerevat,

Initial contributor: F. Aia, LAES, Kerevat, ENBP.

GINGER KAWAWAR

Description: Slender Jong-lived herb, with
branched rhizemes born horizontally near surface
of soil, bearing leafy shoots close together,

Botanical name: Zingiber officinale
Height: 30 - 100cm :

Age to first production: B - 9 months’
Normal 1ife span: 8 - 9 months

Insect pests and control: .Larvae of a dipterous
inséct (unidentified) bore through the Teafy shoots.
Natural enmemies often give some degree of control.

o4

-of 5~10cm.

Diseases and control: Some diseases are leaf spot
and dieback, The most common rhizome diseases are
soft rots caused by Pythium spp. Planting material
should be carefully selected and drenched in
fungicide such as ceresan and hot water treatment
before planting. :

Indication of maturity: The shoots have turned
brown and begin to fall cver, usually in the driest
part of the year. ;

e
Planting 1nformat10na//ﬁarefu11y seiect planting
material. Cut rhizones intc small pieces each
weighing 30-40 gram pieces, plant in a small hole
5-10cm deep and cover with loose soil, Spacing
within ridges is 15-30 x 30-45cm,  Spread sdwdust

evenly on_ the surface of the ridges to the depth

e q’l-\

Usefyl products at village 1eveT§ﬁ As a vegetable
with meals. Wash and sell in market.

g
Ay Ly A

Industrial uses:” The dried rhizomes, which may
be scraped or peeled before drying, are the spice.
in western countries it is used for cooking in
ginger bread, biscuits, cakes, puddings, soups and

.pickles. Tt is often used in curry powder, and is
" very important in‘Chinese cooking.

It is used in
making ginger beer, ginger cola and ginger wine.

Sources of supply of planting materials and cost:
LAES, Kerevat)} free. Freight charge only.

Further references: Tropicdl Crops: Monocotyledons

Purseglove: KB8.50. ) 1hﬁ

PNG experience with &his crop: Yield trials,\®
LAES, Kerevat, ENBP.

Initial cdntributor: F. Aia, LAES, Kerevat, ENBP,



NUTMEG s

Description: A spreading evergreen tree with male
and female flowers on separate trees. 5-13 metres

"~ high, sometimes attaining 20m. Root system super-
ficial, The fruits yield two spices: Mace and
Nutmeg.

Botanical name: Myristica fragrans
Height: Up to 20 metres high

Age to first production: 5 - 8 years
Mormal 1ife span: 30 -40 years

Diseases and control: Observation at Kersvat show
that nutmeg trees.are relatively free from major
pests and disgases.

Indications of maturity: When the outside_skin

' 3 d. 7 . .
splits open to expose the ses BEPEBER & ' . #uw”‘f,f 1
Planting information: Plants are normally raised o . Y

from seeds. Seeds should be put into soil immed- Description: A long-lived, smooth-stemmed woody

jately after harvest as they die very quickly, climber to 10 m in height, but under cultivation

Plant out under established shade after they are /the mature vine has. a bushy appearance 2-4m- thh

15-30cm tall; planted at distance of 8m x 4m or and 1.5m in diameter.

9m x 4,5m,

Botan1caT name: Piper nigrum
Useful products at village level: Nutmeg {the nut) Height: 10 metres . . : .
and Mace (the red skin} are both dried and marketed, Age to first production: 18 months after planting

Fresh mace in spups is a good spice. @ b Normal 1ife span: Temporary gardens, 3-4 years;

. semi-permanent 10-12 years; permanent 30-50 years.
Industrialuses: Nutmeg fruits are used for flav- . . .
ouring milk dishes, cakes, drinks and other foods,’ Insect pests and control: A small pepper bug eats
wnile mace is preferred im meat dishes, pickles the underside of leaves causing small ye110w/brOWn

. and’ sauces. i spots. Control with 0.1% Lindane spray.
Sources of supply of planting materials and cost: Diseases and control: Black 1eaf disease: chemical
LAES, Kerevat,“free.._ Freight charge only. control-involves regular spraying with/0.5% copper
ERCHI oxychloride or Captan; Pink Disease: chemical

Further references: Tropical Crops: Dicotyledons control involves spraying with o.5% copper oxychlo-
2, Purseglove, K5.94. ride and prune 15cm below the point of infection and
- LT destroy prunings; . Thread Blight: this can be _
PNG experience: “LAES, Kerevat, ENBP. controlled with.0.5%. copper oxychTortde sprayed at

. . regular Wnterva1s)unt11 there is no sign of the
Initial contributor: F., Aiz, LAES, Kerevat, ENBP. " disease SDFE3d1"9

v Ind1cat1on of matur1ty: White pepper: To make
white pepper harvest spikes with 50-80% of berries
red in colour; Black Pepper: To make black pepper
harvest when one or two red berries are noticed on gf
the spike. o®

e
~Rlanting information: Primary vines raised in W8
nursery. These are then planted ocut on the field
after 6 months under shade SUpports at the spacing

of 3m x 3m. 2

Ripe -Nutmeg fruit.

Useful products at village 1eveT:kQPepber marksted
S in two forms: Black and White. -

Industrial uses: Pepper fruit is dried and used
as a spice to flavour meat dishes and in making
pickles, sauces, ketchups, sausages and other meat
products. = .

Sources of supply of planting materials and cost:
LAES, Kerevat, free. Freight charge only.

Further references: Tropical Crops: Dicotyledons 2
by Purseglove; Aburu, Kana, Pepa, Free from LALS,
Kerevat, ENBP (in Pidgin). )

‘ 9 cont'd
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PNG experience with this crop: LAESS*Kerevat. '

Remarks:
pepper.

Whitg pepper is not as pungent ack

Initial contributor: F. Aia, LAES, Kerevat, ENBP.

ROSE

nw II_II_lﬂI
_Description: A short lived perennial shrub
cultivated as an ornament and for its red
flowers and leaves, v
Botanical name: Hibiscus sabdar1ffa
Height: 1-2 metres

Age to first production: 4 menths or more.
. Begins flowering in February,

Normal 1ife span: 18 months to 2 years
“Insect pests: Leaf chewing:insects.
Diseases: Nematodes attack roots.

The flowers close and
Harvest before flowers become
Snap stem at base of flower.

Indication of maturity:

become deep red. .

woody. )

" Planting information: Plant seeds 60cm apart /in
90cm wide rows. If planted for a single hedge,

closer planting is alright.

Useful products at village level: Leaves may be

eaten as a kumu. The flower can be used to make .y

Telly water, jelly or jam: R
W R

Calyces (the fleshy red part)

are high in pectin, which is used in mdking jams,

je111es and custards. Potential exists for an

industry when demand for commercial pectin exists

in the tropics, and when apples cannot be grown.

Bast fibres of stem can be used for mak1ng paper,

but only 30% recovery is possible.

Industrial products:

Sources of planting material: Yates seeds at seed
stores, and Tocally in many places.

Further references: Knott J.E. and J.R. Deanon
{1987) Yegetable Producticn in South East Asia
p. 268.5,

-

Remarks: The flower is a very attractive -
decorative plant, and is a useful replacement for
Tolly w?ter fnd Jams in village and in town,

'

TUMERIC

Description: A perennial herb to 1 metre -tall with
a sheet stem and tufted Teaves.

Botanical name: Curcuma longa -~ B
Height: 1-Z metres

Age to first‘productionf' 10 - 11 months before
harvesting. K
Normal life span: 10 - 11 months

56

_Initial contributor:

" Imsect pests-and control:
“of the order lepidoptera damage the flowers and

{
] ) .
Insect pests and control: yThe larvae of lepidop-. _ .
tera (unidentified) bore the shoots ‘but®damage is
Tittle. Grasshoppers feed on-the Teaves.

Diseases and control: large water-soaked spots

of the leaves caused by the fungus Phyiiosticeta spp.
Spray the plants with 0.5% copper oxychloride when:

ear]y symptoms are seen,

Indication of maturity: Lower leaves turn yellow;
or shoots dry and fall over. .

Tanting informa The land should be thorough-
y prepared. Best planted in September/October
(Kerevat). lIs often planted on ridges, usually
about 30—45cm’apart and with 15-30cm between
plants. mmended spacing 15 30 x A5cm. ~The
crop is pro agated by setts (fifger er rhizomes)
with one or two buds, planted 5-7¢m deep. °
Approximately 1,700kg of setts are required to
one hectare. °

ﬂn

o

Uséfu] products at viTlage Tevel:‘"May be used as
a spice in food.  Note: after harvest the primary

_rh1zomes are separatea from tnE side rn1zomes,

washed and dried. They may be boiled in water and
dried in the sun for 7-8 days.

Industrial use: Used mainly to make curry powder, -

The yellow colour of tumeric is what gives curry
its coloyr. E
Sources of supply of planting matérials and cost:

LAES, Kerevat, free? Freight charge only.

Further references: Tropical Crops: Honocotyie-

dons, Purseglove, K8.50.°

Yigld trialé have been conducted at LAES. For )
information gontact Agronomist-in-charge, LAES, S
Kerevat, ENBP. .

Notes: Indian tumeric has the following approximate
composition: Water 13.1%; protein 6.3%; fat 5.1%;
carbohydrates 69.4%; ash 3.5%; fibre 2 6%. On

distildation it yields 1.3 to 5.5% volatile,
aromatic orange’red and s1ightly fluorescent oil.

F. Aia, LAES, Kerevat, ENBP,

VANILLA

Description: A long-lived fleshy herbaceous vine

"~ climbing by means of aerial roots up trees or other

supports to 2 height of 1 - 15m. In cultivation
it is-trained to a height which wiTl a]]ow easy

"hand poilination and harvesting.

Betan1c31'name: Vana]]g\fra rans or

T YanilTla planifolia &
Height: 10 - 15 metres
Age to first production:
Normal 1ife span:

3 yearéuf% _
15 -.20 years o -4

The larvae of two insects

young capsules by feeding cn them,

y ‘ They are kept
in check by predators and parasites. °

cont'q
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: I .
Diseases and control: Collar rot: to reduce

chance of this 1'1";Fect:1'01j= loop the vines a few B SOI! ‘ Management
centimetres above the ground.™ R
Indications of maturity: When. ‘the "dark greernk R F00D CROP FARMING S'YSTEMS o
” iglggqogi the pod beg1ns to ye110w or is yellow - The farm1nq system that a farmer uses is made up
i I .. of the different crops he grows, how the crops are
.. . _— - . : . together dr follow each other, the type and
Planting information: Commercial.vanilla is always grown » ype an
propagated by stem cuttings. These should be taken 1ezqth of fa]]ow and the use of animals and tools .
from healthy vigorcus plants, and may be cut from and irrigation. - It is everything the farmer does ... -~

any part of the vine. The length of cutting is ing Syssen 15 the Tong Tovest 5o amon i

usually determined by the amount of planting cultivation system. This is based on a short

material available. Cuttings 90-100cm in length " garden period fo11éwed b 1 f : 1

are usually preferable. With short cuttings at : p y @ long forest fallow.
-~ least 2.nodes should be 1pft abové ground. The

portion abocve ground should be tied to the support

until the aerial rcots. have obtained a firm grasp.
. Spacing used: 2.75m between rows and 1.37m.
cwithin rows. -~ ;

Useful products at village;level: . The beans or
capsules are dried and cured After curing;they X00\
are packed and marketed. 1 X 19

uIndustr1a? uses: Vanilla is used in the manu- .
facture, of ice cream chocolate, sweets, perfumes. -

Source of supply of p]ant1ng materials and cost:
LAES, Kerevat, free, Freiqht charge on!y

Further references: Tr0p1ca1 Crops: Monocotyledons
by Purseglove, XB.50. L

Location and result®f PNG experience with this crop:
Yanilla trials. LAES, Kerevat; Suma Pltn., Box 6,
¥avieng, NIP:; Dalum Plenbatlon Poliamba Estates,

Box 6, Kavieng, NIP. - i

New systems are evolving. A Tolal tarmer plants
cocna and Leucaena under diploid bananas "ana
Chinese Taro.

There are very many farming systems in PRG and
generally they are used-because they are. the most
"suitable for the environment. - However, in some
places changing conditions require new systems,

for example, where land is short or where mechaniz-
ation bicomes possible. The new systems are being
found bath by the farmers themselves and with the

Vanilda trained on Leucaena glaﬁ.ca at LAES, '"-iSSLStam.:e Of SGE:]Cléliur‘g].'lS.,tS.! But 1'tt 15 mpo;tant ’
Kerevat. Pepper may be trained 0{1 Leucaena ' O sep mn T‘ln_ £ :_ffra T'E-Ion,a _prac ;CES,_S;J:(.Z gs:
lauca in the same manner. b= mixed cropping of different species and varieties,

i are often more productive than introduced ones.
¢ Initial contributor:. F. Afa, LAES, Keﬁevat, ENBP. . . . cont'd

]
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Some ideas on farming:systems for institutions in
the.lowtands and systems for farmers short of
land -are given below. | -

FARMING SYSTEHS'FOR INSTITUTIONS

Given the present prices for foods, institutions
should seek self-sufficiency first in.fruits and
vegetables {protective foods), and cocenuts (high
energy food). =If tand and time permit, grow
staples, and -finally protewn crops.

gThere are a 1arge number ‘of suitable vegetable
crops, but the emphasis shoold be on traditional
ones like aibika, tulip, pumpkin tips or karakap
rather than temperate climate crops like tomatg,

" cabbage and cucumbers, which are less product1ve
and often of 10wer -food value

Inst1tut10ns should place greater emphas1s on

 fruit and not crops, .especially trees, Hoth

- traditional species {1ike galip, ta11s, aila and
“.taun) and introduced species (such as guava,

avocado, citrus and pineapples).

e

‘Sweet potato is the main staple focd grown by
institutions, but cassava and banana give more
food for the work and could beé used more.” Other.
engrgy crops ‘that could be Used are swamp taro in .
‘*aswampy areas and sugar cane for garden snacks.

;Peanuts ~Cowpea and =beean are probab]y the most
“suitable protein-species, but mung bean 5hou1d be
_cons1dered as we]]

)

ﬁLand shou]d be allotted for the f0110w1nq uses:

1.  Main gardens devoted to staples,
grain legumes and fallows.

S T2 Blocks “of perenn1a1 crops ‘such as coconuts,
bananas, fru1t and nut trees.®

vegetab]es,

3. Add1t1ona1 vegetab1e gardens.

4. * Near buildings plant fruit trees and other

perennials, ¢ .

5. Wet areas for.water to1erant crops such as
kangkong and swamp taro.

6. Tna11 climbing species on fences.

For the main gardens choose a series of crop and

" fallow rotations. It is suggested that a relative-
1y igtensive system using--fertilizers and a pianted
pigegri pea fallow is suitable for institutions
prepared to use norganic fertilizers. For those
that do not wish to use chemical fertilizers, a

combination oflia short pigeon pea fallow and a Tong

forest fallow is suggested.

FARMING SYSTEMS FOR FARMERS TN THE LONLANDS.HHO ARE

SHORT .OF LAND.

‘The traditionaT long forest fallow farming system

“is a very efficient system, but alternatives are
needed where popu]atlon pressure 45 high. There
is. no "magic" alternative, however, such as using
a legume fallow instead of a forest fallow. All

- of the modifications or alternmatives to the long
forest fallow are already used by some people in
PNG - -Some of the possible medifications and

= @Jig‘-

~ triploid bananas. i

" Bourke, R.M,

- Bourke, R.M,

Initial Qontributorf

alternatives are: ) |
1. Shorter fallow period. Yield per crop and “the
food return- for labour input is decreased, but toftal

food production over-a 1onq term period is 1ncreased

2. Use of higher yielding var1et7e5 of ex1st1n9
creps.

3. Change of staples from lower yielding trad—
itignal crops to.higher yielding ones, eg. from
taro and dipleid bananas to sweet potato and trvp»
loid bananas. . |
I

4. Greater use of long lived crops such as g

i
5. Intercultire of feed crops w1th piantat10n
crops. Coconuts offer the greatest poss1b111ty,
but other plantaticn crops such as cocoa, rubber
and coffee can share space with food. crops whep

they are young. . |

. L ..
As we]], there are non-agricultural alternatives.
such as migration and cash employment, !

Further reading: Fuller discussions on thes§
subjects are contained in the following two papers
which may be obta1ned from the author: )

(1976)‘ Food Crop Farming Systbms
for Institutions. in the Lowtands. Paper presented
to Tenth Waiqani Seminar, Lae, May 1976. !

(1976). Some’Alternatives to the Long
Fallow System in the Ltowlands. Unpub. pdpq%.

R.M. Bourke, LAEE, f : b
Kerevat, ENBP. - |

)

SO1L EROSION CONTROL.

" CONTOUR MOUNDING - An effective Erosion/ Control

Tn the Enga Frovince /

Ergsion of rocks and soils by water 1s.a normal
happen1nq “ It fis responsible for the heve11ng of
our mountains, the breakdown of rocksi the devel-
opment of va11eys i

But uncontrolled water car take away-ﬁur precious
topsoil, carry away the food of our plants, and
even cause big parts of a hiil to bréak away .

In some countr1es of the world water has been so
controlied and soils so manaqed that even- with— -
over 300 years of contirlous farming, they are

reported to be better than ever, |

We should a]],recogn1ze the seripusness of the
problem of soit erosion in PNG and take positive
steps to control it. Unfortunately, many communit-
-des fail to realiZe this problem until it is too
1ate ;

The contour mdund outlined here 15 a scheme deve]op-
ed over a period of four years phrough St. Paul's
Lutheran High School at Pausa, Wapenamanda, E.P.
Students from a wide area of Enda provided the
village contacts for actuals tests of the scheme.

’ } cont'd
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DH a slope of 20% or less, a continuous mound 2, 1m
in width with a minimum height of 40cm will effect-
ively control soil erosion.

. For a‘20 40% slope the width of the mound must be
increased to 2.5m with the depth of the mound
.increased oroportionately.

Slopes over 40% have not béen tried.
’.’% . : - "
- CONSTRUCTING A(EONTOUR MOUND - END VIEW

Start at the top and work down.
Use green, not dry, compost. R
Th1s tends to suit deep root1ng crops best.

STAGE T

5.1 m "A'ﬁ

*compost ditch 30 cm deep

B~

permanent ditches

STAGE 11

' *compost means green fresh kaukau_vines,

grass, etc.

STAGE III

-

completed mounds

Contributed by M.L. Herman, St. Paul's High School,

Pausa, Wapenapanda, EP.

So0ils of the Humid Tropics, Committee on Tropical
Soils, Agricultural Board, NRC, National Academy
of Sciences,'Washington, D C. 1972 217 pp.

Technical papers on all aspects of tropical soils.
Specifically written to emphasize the difference
between tropical and temperate soils, 50 that tec
technology transfers can be made more appropriate.
A particular effort is made to distinguish between
the specific problems of tropical soils and com-
monly held generalizations. An important book for
teachers of agriculture sciences.

Advanced

'SOIL AND FERTILIZERS: .

N
- q'b

. \
A1l plants take from the.soil water and sdme
essential foods (nutrients).

The important foods are minerals,

They can be
divided into two classes.

Plants need & large amount of the first class,

which are known as Major nutrients, These are:-

NAME 7 SYMBOLS .
Nf%ro en ' N
Phosphate (Phosphorus} Py Py0g
Po}ash {Potassium)} K, KZO
Lime " {caleium) Ca, Ca0

. Magnesia (Magnesﬁum) _ﬁgMg,'Mgo
Sulphur : 5

Very small amount$ "of the Sedond c1ass are

required. These are known as Minor nutrients or
micronutrients.  There is a very large number
of these; the most important are:-

Zinc Zn

Copper Cu

Boron - g8

Manganese Mn

Iron Fe

* Fach species of plant requires different amounts

of each nutrient, The amount of one nutrient

required, compared with the ameunts“af cther

nutrients, must be such that 1t suits the partic-

: u1ar crop being grown,

If a p1ant has too much cf cre or more nutrients,
or not enough of one or more' nutrients, the plant
will not grow properly. -The crep will be small.
When there is not enough of one or more nutrients,
we say there is a‘deficiency. '

Too much or not enough of one or more nutrients
may make the plants look sick. The leaves may
change colour or lose their colour and scorch.
Leaves’ may be very small, twisted, or fall off.
Sometimes the inside of the plants rots. Some of
thése symptoms can be confused with the effects
of diseases and insect pests. If you see such
signs, consu]t a Didiman.

Chemical ana1y51§_of the soil, or of Teaves from
plants, can often 1%11 us whether:there is toco
much or too Tittle-of various nutrients. OPL

may be able to do this-analysis. The University
of Technology at Lae will do it, but they charge
prices which may be beyond a small farmer. If you
believe that it would be helpful to have analysis
done, consult DPI, or Mr, A, Gerard, Analysis
Laboratory, -at the University of Techno]ogy, Lae,
or Dr. K.C. Willson of the Agricultare Faculty of
the University of Papua New Guinea at Lae.

“The more fertile soils will have plenty of nutrients

available and bad effects from deficiencies may
occur. Organic material in soil.usually has large
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“the amount of nutrient.
over twice as much single superphosphate as you will

-Some fertilisers contain only one nutrient.

%
amounts of nutrients available. Natural topsoil is
usually more fertile than subsoil,
important to retain topsoil and tc add organic
material such as mulch, compost, animal manure and
so on to scil to maintain fertility and avoid .
problems from deficiencies.

Very often the soil cannot provide enough nutrients
and there is not enough organic material available

to provide the nutrients required, When this happens
nutrients must be provided by buying and applying
fertilisers, which are chemicals containing the
nutrients.

Those who sell fertilisers must be able tb teil you
the amount of each nutrient in the fert1]1ser
For example:-

P205 and 11.9%5

PZOS but no 5

202
43%

Single superphosphate contains
Triple -superphosphate contains

Buy the right fertiliser to give the nutrients yOH
need. Calculate the amount of fertiliser to give
For example, you will need

need triple superphosphate to give the same amount
of the phosphate nutrient, P,0_. However, if you

buy single superphosphate you alsc .get sulphur.

.This nutrient is often required in- PNG,

Others
contain two or more, The latter is convenient

when mare than one nutrient is requ1red Sometimes
you can buy individual fertilisers to provide the
nutrients you need, and mix them together on the
farm so thet you have only the/one mixture to
apply. Before dovng this, make sure that the fer-
tilisers can be mixed safely and without harming
each other., DPI or the main supp11ers will be able
to advise you. ‘

Recommenddtions for the fertiliser applications to
particular crops are given in the sections on each
crep.  Start by using the recommended app11cat1on5
However, soils vary, and you may find by experience
that the application rates need altering to suit
local conditions. If you think that some alteration
of application rates is needed, consult DPI. ;
Analysis of soil or leaf samples may be helpful.

5011 fertility can be improved and
of nutrients available in the soi]l
by growing 'a different crop. This crop may only be
natural regrowth after & carden is abandoned. This
traditional method of shifting cultivation is quite
effective, provided the area is left undisturbed
for a sufficiently long period of time. Six to ten
years is desirable. If dardens are reused after a
shorter period, the soil fertility will not be
fully restored, and the crop yields w1TT be Tow
unless fertiliser is used.

thus the amounts
can be increased,

The periocd for restoration of scil fertility can be
reduced if a special crop s planted. Legumes,
for example Pueraria phaseclides or one of the
beans, are very good for this purpose as they take

‘nitrogen from the air and put it into the soil.

Tall but shallow-rooted grasses, for example
Guatemala Grass, can be used but for the best

60

It is-therefore @f

"Fertiliser use. )
EEQEE-Ver?qgsgese]lschaft fur Ackerhau, Hamburg.

CHOW TO MAKE™COMPOST

results the grass must be fertilised. Anofher
alternative is to plant a pasture and graze
animals for two or three years. At the end of the
period-of the special crop, all the plants must be
p]oughed intc the soil. An 1mp0rtaﬁ?~examp1e of
this is sugarcane; when this {s grown on'a plant-
ation scale, two crops of cane must’'be followed by
growing a legume for six to nine months. Simi]ar]-,
if pyrethrum is grown by itself, it must be followed
by anotHer crop after two to three years; pasture
for cattle makes a very good system5

Bogks for’ further reading: Tropicéﬁ Agriculture,
pub by Angus and Robertson, written by A. Jacob &
H.von Vexkull, Chapters 3, 4 & 5, a good e]ementary

dichBaaahig;th simple d1agrams

Nutrition and Manuring of Tropical

Initial contributor: Br. K.C. Willson, PNG:Univer-

sity of Technology, Bok 793
Lae.

SOTL AND LEAF ANALYSIS

-The Chemical Analysis Laboratory at the PNG Univer-

sity of Technology, (Box 793, Lae) can provide the

_following analyses:

Llassical analysis of ores and meta]]urq1ca1
Droducts

Sail and leaf analysis.

Bacterioloaical examination of waters.

AN

However the service is not:free and commercial rates

are charged. For example, analysis of -one soil
sample for major elements costs X26.00. Write to
them for charges before you send a smaple.

Initial contributor: R.M. Bourke, LAES,

Kerevat, ENBP.
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THE IDEA OF "USING" THE LAND IN THE WESTERN
SENSE, THE THOUGHT OF WEARING IT OUT, NEVER
OCCURRED TO THE TRADITIONAL MELANESIAN
COMMUNITY, WHICH WAS "ALIVE IN THE LAND."
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P . COMPOSITION OF FERTILISER MATERIALS (1)

MATERTAL NITROGEN PHOSPHORUS POTASSIUM  CALCIUM HAGRESTUM SULFUR CHLORINE COPPER MANGANESE ZINC BORON APPROX.

' z AS AVAILABLE K AS % % % % b3 % H 4 CALCIUM CARBONATE

P205 % SOLUBLE . EQUIVALENT . (2)
] K0 1 LB5/TON :
Ammonia anhydrous 82 -2,960
Ammonia, aqua .7 16-25 -720 to -1,080
Ammonium nitrate 33.5 “ .01 -1,200
-Ammonium nitrate- .
)imestone mixtures 20.5 7.3 4.4 -4 A : 0 ) i
-Ammonium phosphate * . LI ' :
(mane) : S 11 48 2 1.1 2.2 1 .02 .03 .03 .02 -1,300
Ammonium phosphate 13-16 20-39 .2 .3 ! 15.4 1 .02 .2 .02 % .03 -1,520 to -#,260
{am. phosphate-suifate) . : - )
Armonium phosphate {di) 16-21 48-53 . «2,240
Amonium sulfate 20.5-21.0 .3 23.7 .5 .03 ' ..ol L. -2,200
Ammanium sulfate- _ '
nitrate 26.0 . 151 -1,700
Ammoniated super- . .
phosphate 3-6 18-20 17.2 12 .02 - 140
Basic slag, Open- ’
‘hearth (3) 8-12 29 . 3.4 .3 - 2.2 . +1,000
‘Bone ‘meal 2-4.5 {(4) 22-28 .2 22-25 4 .1 .2 .02 . +500
Borax - . ©11.B +1,260
‘Calcium cyanamide. 21 ) . 38.5 .06 3 2ooo—g2 0 04 +1,245
‘Calcium nitrate 15 19.4 1.5 .02 .2 ) +320
Lastor pomace 5.2 1.8 1.1 .4 .3 04 L3 .04 .05 .01 -100
Copper oxide 75 . _
‘Copper. sulfate 12.8 24.9 . .55
‘Fish scrap 6-10 7 8 6.0 .2 .2 N . -100
Gypsum {land :
plaster) . ' .5 22.5 A4 16.8 3
‘Magnesium oxide ' 1.1 56.1 .2 .5 : +4,600
‘Manganese suifate 6.6 1.9 14.5 . .05 25.1 .08 .3
D .
: x| . .
MATERIAL NITROGEN PHOSPHORUS POTASSIUM. CALCIUM MAGNESIUM SULFUR CHLORINE COPPER MANGANESE ZIRC BORON APPRDX . L
% ‘F‘,SDAV“LﬁBLE SOLG‘ELE % % y g g 5 % % CALCIUM CARBONAT
25 . K0 % EQUIYALENT

. 2 LBS/TON
Nitric phosphates  14-22 10-22 .1-16 8-10 1 ?2-3.6 0.1-12.0 .02 2 07 .03 -300 to -580 -
Nitrogen solutions 21-45
Phosphoric acid (1iquid) =" 52-54 ~1,000 to ~1,400
Potassium chloride 60-&2 1 -1 47.0 .03 .0
{muriate of potash)} R .
Potasstum-magnesium
sulfate , 22 . 1.2 22.7 1.5 0
Potassium nitrate 14 44-4§ 4 .2 .3 1.1 .09 4520
Potassium sulfate 50-53 .5 N 17.6 2.1 - 0
Rock phosphate {5) 33.2 2 3 .1 .03- +200 o~
Sewage sludge, - '
Activated 5-6 2.9 .6 1.3 7 .5 .6 .07 .07 1
Sewage sludge,
Digested 4 1.4 8 2.1 5 21 2 3 .3 4
Sodium nitrate 16 2 .1 05 .07 q 07 .01 - +585
Superphosphate, .
Normal 18-20 .2 20.1 .2 11.9 3 01 0
Superphosphate, ' o
Concentrated - 42-50 ) 13.6 .3 1.4 .01 .01 .01 0
Tankage, Animal 6-9 6-15 4 8-11 4 .5 .8 .02 +240
Tankage, Process 7-9 1 . 87 .01 .9 .8 .03 (-320
Urea 42-46 D-1.5 7 .02 .2 .02 1,500

ARy Il - S %

Zinc oxide - 77.2 v
Zinc sulfate , .06 13.6 .02 7.8

Where more than cne grade is

1.) Most of the percentages larger than one of N, P and K;U are the usual guarantees.
The rest of the percentages are averages

0
commonly sold, the range is indicated by two nu%bgrs separated by a dash.

compiled by A.L. Mehring, USDA chemist, from many published analyses. ;
A minus sign indicates the number of pougdS of calcium

e

. Ind. Eng. Chem., Anal Ed. 5, 229-34 and other sources.
carbonate needed to neutralize acid forméd when one ton of the material is applied
cates basic materials, and a zero physiologically neutral materials.
8y the 2-% citric acid method.

Total P,0.. A1l of the phosphorus in natural organics is considered available.
30 - 36% iota] PZOS’ which is relatively unavailable in many, soils.

to the soil. plus sign indi-

[Ea0n = Rt
et

FROM: "OUR LAND AND ITS CARE", NATIONAL PLANT FOOD INSTITUTE, U.S.A. j’
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Soil Tillage

SMALL MACHINES
'ROTARY HOES

Many people in PNG today are using a small maghine
to help them in their gardens to grow more food.
One kind of machine is the rotary hoe.

" The rotary hoe is usually made~so that the man
walks behind it and steers it. The engine turns
many hoes and also makes the machine go forward.
The driver only has to steer it.

“i{n PNG you can buy three kinds of small rotary
hoes: The first kind is the Troy-bilt, available -
from Kamscoin, Kavieng, Mew Treland. The price is
about- KB0O. Another kind is the Howard 350 rotary
hoe. It costs about ¥1,000. Both machines use the

* sametbrand of engine and do the same kind of work,
These have big wheels with tires 1ike tractors and
the wheels pull the machine. Behind the machine
are the turning hoes which dig the ground. The hoes
can be set to dig deep.or shallow, for ploughing
or for weeding. Mith attachments you can make
ridges for planting other kinds of crops. These
machines are strona enough to dig new ground.

The third kind of machine is the Masport Rota-hoe.
" This machine is the cheapest, and it costs only
K425 from Scuth Pacific Machimery in Boroke. It
can also use many attachments for special work in
the garden. It is different from the other twa
rotary hoes because the hoes are in the front of
the machine and the wheels are not powered. The

. turning hoes dig the ground and pull the machine at
" the same time. This machine is not strong enaugh
to dig new ground. It is very good for weeding
and digging old ground.

These machines are very useful for a man whe wants
to make business growing food to sell, but who does
not have enough money to buy a big tractor. These
- can easily be put into a utility and driven to
- another place to do work, and they can also be put
On canoces. '

Dongfeng 12 h.p. two-wheel tractor

- See page <263
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CeloCo Agricultural Equipment

See page 263 .

A rotary hoe - "masin baira”

AGRICULTURAL POISONS: |

THE INCREASING SOPHISTICATION OF BOTH RURAL AND
URBAN PECPLE IN PNG HAS LED TC AN INCREASED USE
OF HOUSEHOLD AND GARDEN [NSECTICIDES AS WELL AS
POISONS FOR OTHER PEST CONTROL.

MANY OF THE PRODUCTS THAT ARE SOLD WITHOUT RESTRICT-
JONS ARE EXCEEDINGLY DANGEROUS, INCORPORATING
CHEMICALS -SUCH AS CHLORDANE, PARATHION, DIELDRIN,
AND AZODRIN, ASIDE FROM THE CARE TAKEN BY THE
SELLER IN INSTRUCTING THE BUYER IN THE PROPER USE
OF CHEMICALS, THERE IS NO REAL CONTROL OF THE SALE
OF THESE CHEMICALS. .

WE ARE. LUCKY THAT THERE ARE VERY FEW RECORDED
DEATHS FROM THE MISUSE OF AGRICULTURAL CHEMICALS
[N} PNG, BUT THE GREATER USE BY MORE PEOPLE TODAY
RERUIRES GREATER CARE IN THE DISTRIBUTION OF THESE

CHEMICALS. - '

MOST COUNTRIES HAVE CONTROLS ON THE SALE AND USE
OF DANGEROUS CHEMICALS, BUT IODAY IN PNG ONE
TRADING COMPANY STILL SELLS 20 LITRE DRUMS OF /5%
CHLORDANE CONCENTRATE.

ISN'T IT TIME FOR LEGISLATION RESTRICTING THE
CATEGORIES OF PESTICIDES AVAILABLE TO' THE PUBLIC
WITHOUT PERMIT IN THE SAME MANNER THAT PRESCRIPTIONS
ARE REQUIRED FOR M%INES? WHAT ABOUT A PESTICIDE
REGISTRATION LAWT &

12




Pest Control

CONTROLLING INSECT PESTS WITH CHEMICALS

The two fundamental laws of ecology are, we are
told:

"1, Everything affects everything else. 2. There
i5-no such thing as a free lunch."

" Using Agricultural Chemicals is no exception. We
might increase production, but so often there are
long-term hidden costs in using them,

- The Companies making and selling Agricultural
Chemicals are more sensitive than ever before to
the dangers of their products, and due to political
realities are doing careful and expensive research
. Just to ensure their own surv1va1 So there are
good products available,

But the best approach'to chemicals is under-use them.

Direct them towards very specific probTems, and on1y

when the problem cannot be solved by other economic
means .

He_would like-to-be-able to givE ‘more systematic,
‘helpful information about the commen chemical
insecticides available in PNG, but it is not easy.

. As you will notice, even the names aof the pests are
not uniformly presented, so you'11 have to feel

© your own way.

Any one insect pest may be controlled by several
insecticides. VYour choice will depend upon a
number of factors. These are probably the most
important:

1. Cost - you will want the most econom1ca1
cther factors being, equal. But the most
effective and safest"unes are often the most

expensive.
o, Availability - you may not always be ab¥e to
get Jist what you want, J
3. Local experience - local,advisers can often
reconmeng something that’works.
4. " Time of application - some Chemicals must

be avoided at certain timesin the crops life.-

5. Safety - some chemicals are dangerous. Don't
. use tEem f the reccmmended safety precaut1ons
cannot be darried out

Ed. note: LDgg is a way of measuring the danger
of poisons. Each number here is a measure of hoy
much poison is neaded to kill malte rats. The
smaller numbers are more poisonous than large
numbers, "a.i." means "active ingredient.”

I3
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SOME OF THE PRODUCTS AVAILABLE IN PNG: /

KLORFON (ICI) - Controls a wide range of insects,
T3 quick-acting, and easy to use. Recommended
for Army Worm, Barley Grub, and Webworm in

# pasture and field crops: Cabbage White Butter-
fly, Cabbage Moth, Cabbage Looper, and Green
_ Vagetable Bug; f]ys in heuseholds, public
buildings, stock and poultrv buildings;
Pantophrytes Weevil Borers in Cacao.

a.i!utrichiorﬁhen h LDSO:GBO

ACTELLIC (IGI) - A new relatively safe organo-
phosphate general purpose insecticide which
can be used or practically every“agricultural
crop. Controls the following:-

Acarina - Red spider and other mites.
Homopfera - Aphids, wh1te Fly, Scale Insects, Mealy
Bugs, Jassids.

. Heteroptera ~ Plant bugs.

Coleoptera ~ Beetles and Weevils. .
Lepidoptera - Caterpillars, Moths, Borers. .
Thysancptera - Thrips.

Diptera - Flies, Cerea1 Flies & Midges.
Orthoptera - Locusts & Grasshoppers.

: p{fimiphos methyl LDgq: 205G

OPTHENE (ICI}) - An organo-phosphate insecticide.

- of mcderate persistence with residual act1v1ty
for 5-10 days: at squested use rates,
Reasonably safe. Has been shown.effective
against some insects which are tolerant to
other organic phosphates, Controis:-

Homoptera - Potato Leafhopper, Potato Aphid, Pea
Aphid, Cabbage Aph1d Green Bug, Greenhouse
White F]); contid

/’
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Hemiptera - Lygus Bug, Southern Green Stink Bug, *
~ Brown Stink Bug, Harliquin Bug.

Coleoptara - Spotted Cucumber Beetle, Bean Leaf
‘Beetle, Bean Zeetle, Potato Flea Beetle.

Lepidoptera ~ Cabbage Looper Soybean Looper,
ulumund Back Huuh, Eumpean Corn BG?"G?",
various Army Worms, various Cut Worms,
Velvet Bean Caterpﬁ11ar, Potato Tuber Wormm,

. Coddling Moth, Corn Earworm.
Thysanoptera - Citrus Thrips.

a.i: acephate LD50:1494

GAMMAPHEX (ICI) - An emulsifiable concentrate of
BHC based on Lindane. Toxicity about the

same as DDT. Highiy inflamable. Suitable for
control of Aphids, Thrips and most leaf- eat1ng
pests of vegetables,

a,i: gamma benzene hexachloride EDSO:BB

SOLG}«R- (ICI) - An emulsifiable concentrate, for

“seil«pests.  Recommended for the Tong term
= 7 control of Banana Borers and vegetable soil
pests,

. a.i: pirimiphes ethyl LDgp: 21500
GAMMEXANE 7 MISCIBLE OIL (ICI) - An emulsifiable
conceptrate of BHC based on Lindane.
Recommended for:- Rhinoceros Beetle and
Black .,falm Weeviis in Coceonuts, Curl Grubs &
Wire . Worms in Cacao, Shot-hole and Ambrosia
Beetles in rubber, lLeaf-eating Beetles in 01l
Palms, soil pests in vegetables crops, house-
flies and mosquitos, Pin-hole Borers in
timber and Termites.

. a.i: gamma benzéne hexachloride LDgp:88

DIELDREX 30 (SHELL) - An economical but rather
toxic chemical for a wide range of insects
including Amblypelta, Ants, Banana Weevil :
Borers, Banana Rust Thrips, Beétles, Cent1pede5
Cockroaches, Coconut Leaf Hopper, Coffee Ring
Borer, Crickets, Cut Worm, Ear Wigs, Grass-
hoppers, Leaf Hopper, Locust, Longicorn Beetles,
Palm Weevil, Ryparid Beetle, Sandflies, Sexava,
Spiders, Sweet Potato Weevil, Taro Beetle,
Term1tes, Thrips, Timber Borers, Tip Witt Bug,
Tortise Shell Beetle, Weevils, White Ants, Wire
Worms, White Curl Grubs. ’

a.1: dieldrin LDgg:46

MALATHION 50 - A well-known standard insecticide
avaiiable from many companies recommenced for
* ‘Aphids, Cabbage Moths, Cabbage White Butterfly, ¢
Citrus Scale, C11mb1ng Cutworm, Corn Ear Worm,
0+ amond Backed Cabbage Moth, Fleas, Green
Shield Bug, Leaf Hopper {not all types}, Lice,
Mealy ‘Bugs, Mites, Mosquito Pumpkin Beetle,
Scale insects, stored grain pests, Ticks.

a.f: maiathion LDgq:2B00

“AND NO ONE SERIOUSLY QUESTIONS THAT IT WORKS,

D.D.T. [25% MISCIBLE OIL) - An emulsifiable concen-
trate 7s widely used, but is already banned

in some countries because tends to accumulate
in toxic amounts. It kills a wide range of
insects, it is cheap, but we hope that you

. can T1ﬂ{l sometnmg else.

a.i: D.D.T. %

LDgg:114

RATS OR CATS? /

ONE OF THE REASONS THAT MANY PEOPLE FIND RATS 7O BE
A PROBLEM AROUND THE HOUSE IN THE VILLAGE IS THAT
THERE ARE NOT AS MANY CATS AS THERE USED TC BE
BEFORE THE MALARTA CONTROL BRANCH OF THE PUBLIC
HEALTH BEGAN SPRAYING WITH'DCT TO KILL MOSQUITOES.

THE PUBLIC HEALTH DEPARTMENT ADVISES THAT CATS
SHOULD BE SAFE IF -THEY ARE KEPFT OUT OF A HOUSE FOR
THREE DAYS AFTER SPRAYING, BUT _HAVE YOU EVER TRIED
T TIE UP A CAT FOR THREE DAYS’ '

EACH I-DUSE RECEIVES MORE TH“\N A0 GRAMS OF ACTUAL
%DT DURING EACH SPRAYING, BUT [T TAKES LESS THAN

GRAMS OF DDT TO KILL™A 2KG CAT. CATS GET DDT BY
LICKING THEIR FUR AFTER RUBBING AGAINST THE WALLS
OF A SPRAYED HOUSE AND BY EATING COCKROACHES AND
GECKOS THAT HAVE PICKED UP DDT ON THEIR FEET WHILE
WALKING AROUND A HOUSE.,

%)

THE PUBLIC HEALTH DEPgE DOESN’T CONSIDER THAT
THE LOSS OF CATS IS TUO HIGH A PRICE TO PAY FOR
MALARIA CONTROL AND THEY DO NOT THINK THAT RATS ARE
A PUBLIC HEALTH PROBLEM,

DDT SPRAYING IS CONSIDERED THE CHEAPEST FORM OF
CONTROL AVAMABLE FOR MOSQUETOES THAT CARRY MALARIA,
IF YOU
WORRY MORE ABOUT YOUR CAT THAN YOU- DO ABOUT GETTING
MALARIA YOU HAVE THE RIGHT 7O TELL THE MALARIA
CONTROL SPRAYERS NOT TO SPRAY.

ONE OTHER THING ON CATS. A LOT OF PEOPLE USE
CHLORDANE DUST TO KILL COCKROACHES IN THE HOUSE,
ASIDE FROM BEING A DANGEROUS CHEMICAL TO MAN,
CHLORDAME WILL ALSO KILL CATS EVEN FASTER THAN DDT.

o
IF YOUR CAT [S VERY HISTLESS AND SHAXES A LOT. ASK
YOURSELF IF YOU HAVE 'USED CHLDRDANE OR DCT IN THE
HOUSE RECENTLY.,

ALHAYS REMEMBER TO READ INSTRUCTIONS BEFORE USING.

SAFETY SUGGESTIONS: Stare sprays and ‘dusts in
labeled containers; keep pesticides out of reach of
children, pets, and irresponsible people; keep
storage areas locked; avoid smoking while spraying
or dusting; avoid inhaling sprays or dusts, and
wear protective clothing _ and masks when exposed to *
them; avoid spilling materizls on your skir, and
if you, do, wash immediately; wash your hands
thoroughly after spraying or dusting before:eating
or smoking; cover food and water containers when

&
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spraying around livestock areas;.qisboge of empty
chemical containers so they will“not be a danger;

", wash contaminated clothes befere re-use, if thé

¢ drift to neighbouring trops;

b) &

Jabel tells you to; check eguipment before spraying
or dusting; c¢lean equipment after each use; avoid
spraying in high wind; don't allow your spray to -
be sure that you're
using the right chemical for the job you want to do.

IMPORTANT NOTES ON USING CHEMICALS

WARNING: Many chemicals are dangerous. They are
transported in concentrated form and then diluted
with a. large ameunt of water before spraying. In
the concentrated form they are guite strong enough
to ki1l a.man. In the diluted form they can ki1l
insects and can certainly make people sick although
the diluted form would not normaltly kill a person.

1. $ANGER TO THE SPRAYMAN

When using sprays there are some very important rules
to follow:

Y Use.only the sprays that are recommended.

Read the label carefully, and follow the

. instructions.

c) Don't get the chemical on your skin.

d) Change spray clothes as soon as posswb]e after
spraying, and wash them.

") After spraying, wash yourself with soap & water.
- f; Do not smoke or eat while spraying.

_Keep the spray away from water or food that
people or animals will be eating.

" h)  Store all chemicals in a safe place away from

food and children.

i} When a chemical container is empty it should
be destroyed, not washed out or re-used,

i) Do not expose yourse]f needlessly to the spray

1iquid.
k)  Wash the- snray machine completely when spraying
is finished.® \

2. DANGER TO THE COMSUMER

There is another danger. If the insecticide is
sprayed onto a vegetable just before the vegetable
is picked and sold, then the person who eats the
vegetable will eat the insecticide teco. He will
probably get sick, and he might even die, Sc
drowers must not spray their vegetables for insects
just before they pick them to sell them. The label
of the insecticide bottle will tell him when he
should not spray his vegetables. If he sees
"WITHHOLDING PERIOD - 14 DAYS" {sometimeés "HARVEST
DELAY - 14 DAYS™) that means that he should not
spray the venetable 14 days (or less) before he
picks.them., It is not easy to tell in advance
exactly when the vegetabies will be ready for pick-
ing. 'That is something that peocle learn by
experience.

Method of Spraying

Read the instructicns on the insecticide container,
and follow them carefully. If you den't understand
them, ask someone to help you, otherwise you may
kiil your vegetables, or even ki1l yourself. The
insecticide will need to be diluted with water
before spraying. )
|

»tips of ,the Teaves.

‘The usual machine for spraying is.a 12-14 1 knap—
sack sprayer which is carried on the sprayman's
back. He holds the hose-in one hand while he pumps
with the other hand.

A detergent (such as Teepol made by Shell Coempany,
or L'issapol made by I.C.I.) helps to spread the

spray 1iquid over the leaves. Add 30ml of deter-
gent-to & 12-14 1 knapsack sprayer. -

Shake the 1iquid in the knapsack sprayer just before.
you start to spray. Some of the chemicals will sink
to the bottom and will nct be sprayed out unless you
shake well,

When filling up the knapsack sprayer, always put

the water in first, then add the detergent and the
insecticide. Shake well and start using immediately
If there is any delay after you have made up the

“spray mixture, shake it again before‘you start

spraying.

fach plant should be sorayed to "run-off" point -
that is until the Tiguid starts dripping from the
_ The spray must be directed tc
complete]y cover the underside of Teaves and the
inner parts of the p]ant as well,

Suggested by: J. Greve, From DPI Rura] Development

Handbook MNo. 9.

A low cost bucket pump sprayer

SPRAYERS FOR AGRICULTURAL tHENICALS

When using a spt%ief‘for'app1yinq insecticide,

be sure to read fhe instruction book, and don't
Tose the book that gives vou the numbers for
ordering spare parts. .

Use of the sprayer: .The operation of the sprayer
-is differéent-for the different kinds of snravers.
but the sprayens-all work much the same wav: :ho
pump builds up pressure and forces the liquid
through the smatl hole at the tip. This causes the
1iquid to become a-spray. Be careful not to lose
the part with the hole or the sprayer will not
work. Tf the water is dirty the hole might be
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plugged. Then you will ‘have .to remove the part
with the hole and take out the rubbish.

When you fill the spnayer you will be putting a
small amount of chemical in with-a Targe amount of
water. How much chemical depends on the chemical,
and you should read the instructions for the
chemical. Usually this is on the tin. These
instructions are for putting the right amount of
the chemical on the leaf. (Unfortunately, these
instructions are not always clear for the
beginner).

When you spray you should hold the sprayer Tong
enough for the liquid to begin to make drops that
will run off the leaf. This is called the "run-off
point". When this paint is reached, the right
amount of chemical is on the plant to be’able to

do the job that you want it to do,

There are many kinds of spraye¥s available in New
Guinea. Some use motors to pump the spray, and
they cost about K250. Anotherftype is the knap-
sack sprayer. We know of three brands sold in PNG.

Rega: Lead coated brass, holds 15 litres, cost:
K90 to K100, available from many agricultur-
al 'supply firms.

Selo: Plastic, 16 Titres, cost Kb5., distributed
by Plantation Supply and Serv1ce Co., high
pressure,

CP3: Plastic, 18 Titrés (3.3/4;ga110ns) cost Keo.,
distributed by Mt. Hagen:Technical Services
Co., medium pressure. By all accounts this
is the most durable sprayer available in PNG
and .represents good value for money.

Smaller sprayers are also available fgr the home

gardener at a cost of K16 to K25. Check on spare
parts before wou buy. o

4 low cost hapd sprayer
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HOME-MADE INSECT REPELLANT

A home made repellant for keeping insects away
from leafy vegetables can be made from small red
chilli peppers {lambo) and soapy water. The
insects are not killed, they just stay away from
the leaves that are sprayed

Take @ large amount of small red chillies and grind
them. Add encugh water to cover the chillies and a
little soap powder or liquid soap. Mix this well.
The soap is important because it helps the chillie
water stick to the leaves. 7

The 1iquid can be sprayed directly or you can
sprinkle it by pouring it through a tin that has
had several small holes punched in the bottom. =

This is good for 211 kinds of cabbage and for
other green leaf vegetables,

Initial contributor: Sr. K.iMurphy, Pangia VYoc.
Centre, Pangia, SHP.

INSECT IDENTIFICATION

A <ead insect will fall to pieces quickly, so it

is necessary to send any specimens of insects, eggs,
larvae or pupae in preservative. The preservative
usually used is methylated spirits.

The insect to be identified should be placed in a
small bottle'or tube, then methylated spirits is
poured in to fill the bottle completely. The bottle
should be securely sealed, placed in a plastic bag,
and then packed in a box which is much larger than
the bottie. The space in the box should be filted
with cotton wool or crushed up newspaper so that

the bottle is not broken in transit.

Address parcel to: Senior Entomologist,

‘ Dept. of Primary Industry,
Box 2417,

Konedobu.

Write (or type) three copies of an information sheet.

. Put one copy in the parcel with the specimen, and
- send another copy separately to the Senior Entomolo-

gist. Keep the third copy in your files.
The information sheet should contain the following
details:

Name of vegetable on which insect was found,
Place where insects were found - name of village
and¢ name of nearest town, and name of owner of
land where insects were found, _ .. B
Details of damage done by insect.

State whetfier all plants are affected or only a few.
Date specimens sent.

Mame and address Pf person sending specimens (and
designation if DPY staff).
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DISEASE IDENTIFICATIUN : meion ‘see.ds,_ cr hard cheese, but they must be -

fresh. Trade stores. and Trading companies sell
If 'you want to find out the name of a disease on traps for 25-40t each. u
i to the Chief Plant . . . .
3a§;gqoqug CEEISEngsgif;megznegubu Leaves or ] Biological centrol of rats is the simpTest means &
parts of the plant with the disease shauld be sent and for Tong term control is the best. Generally
to arrive in Moresby on a week day, prefer- the natural predators such, as snakes, birds and

sg]as 1y in the week. o 1izards, are hunted by people for food and from N

ably early i € ‘\\\ fear and this gives the advantage to the rat in the
" For identification, the plant pathologist needs to garden, the plantation and the bush. .

h ; . ; Sy LomS .

knozhwhw?2n€1anﬁcihgag1?ia?§‘1Swgg%e E:g szgziagn Cats are an excellent natural control near houses

an E1€ t a_ b co11écted,it° and on what and warehouses. A difficulty with cats is that

gai cotrecteds w n they die quickly in villages where DDT is sprayed

ate. : to contrdl the mosquitoes that give malaria.
. . . . Because cats 1ike to rub themselves on walls, and

It is not always easy to identify the disease, - E
“especially by {he ti%e the plant gets ta Moreshy. ea? geckos and cockroaches in the house, they are

However, you will always receive a quick reply to $°‘S°Fﬁd bg tZE DDTék A vgry sma}1kaTou2t if1?DT

your letter, even if the pathologist is not able ; €ss than 5g for a ckg cat - 1s likely to kill a

to identify the disease, - cat. The shaking and drunken_behaviour of a cat

before it dies s a sign of DOT poisoning.
Although you can tell the Malaria Control not to
spray your house, you run a much higher risk of

: majaria. It means you must chocse between cats
NEMATO%ES i ' : and malaria. ) -

i) Nematodes, somet1mes called eeT WOrms, are a common ‘Man is another bicloaical control. There is ) B
“pest in many parts of PNG, Most nematodes attack nothing wrong with eating rats from rural areas,
the rootss and because they are so small and are and roast rat is a*little. like chicken. But the
underground people do not notice them. jdea is not to everyone's taste. '
‘Usvally the sign of nematodes js that the leaves * Rats do not like clean places. Burying rubbish,
~die. Many people think that Teaves die becayse covering food, cleaning weeds, and building i
“‘the sun is too strong, and they do not want to . ratproof warehouses on stilts will make rats leave, i
d1g up the plant to check it because they know You can also poison rats. Many people Tike this R
“that uprooting will ki1l most plants. If there idea, because they think it will kiil all the “
“are nematodes you will see that parts of the roots - rats. Poisons for rats work by causing the rat to '
-';have swollen up. . bleed to death in the stomach and since the rat '
. : cannot throwup, it must drown 1n its blood. =i 'f
The nematode is too small to see. The swe111nq is * '
-due to a family of nematodes feeding and causing ; The oldest poison of this kind 1s called Warfarin.
- the roots to grow too fast in the place they are It cemes as a powder that is mixed with bait. o 1
. feeding. The swelling chokes the roots, and water Wnen the bait is eaten aver a pericd of several
and food does not reach the leaves. days, the rat dies. One trouble with warfarin is
that it will also kil7l doas and pigs who eat a lot
Other insects alsc attack roots, and you should of 7t, so you must hide the bait where only the-
not be afraid to pull up sick plants to check the rat will find it. A very simple rat bait is made

roots for insects if they are very sick, from putting 10q of Warfarin with 5kg of rice or
a o wheat meal. Mix this very well and put small por-

. . tiohs inside a piece of bamboo, where only the rat
RATS Ie) can get it. Everv few days you will have to add
: w : some more bait as the rat eats a little bit,

Rats are a common pest in towns and rural areas. : L

The biggest problem is in the house and storehouse, : é;kyog gﬁ?d a longer lasting bait you can make
where they eat food, and at night nibble on arr

peoples feet. They have sometimes seriously
~injured small children. {Qccasionally they are
serfous pests in plantations and gardens but only

20kg paraffin wax
25kg wheatmeal

S 5kg sugar
rarely are they of economic importance. They are . 4 tins fish .
most 1ikely to be a problem on small islands with 70q Warfarin N

weil developad plantations, because the-development
deprives them of bush, and ki1ls off many of the
natural predators Tike snakes, birds and 1izards.

1209 Busan fungicide

42 The process: e
The”ra;?zggas are the cheapest.and most effective (§ |1,  Melt-the wax in a large pot,

- meanso trolling—rats in houses and storehouses, . . . . ’
but they are a Tabour intensive method. For hest 2.° Mix the warfarin with»a !1tt}ﬁ whea%mei1ti2d
results change the bait every day, change the then mix it altogether with the rest of |
location of the trap once a week, and chznge the wheatmeal, the sugar, and the Busan fusgicide.
"tyne of bait every two or three weeks. Hood baits -~ 3.  Add the fish-to the wheatmea] and sugar and-

are smali .hits of fresh coconUt, pumpkin or water-

E

mix well. cont'd
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SNAILS 'DEM DEM

The African Giant Snail

Scientific name: Achatina fulica v
This pest is also useful for piq'food {cooked),
chicken food (cooked and dried), duck focd
{cracked and raw), afd human food (cooked &
spiced). .

Originally introduced to the New Guinea Islands
during the war byjjile occupyina Japanese army, the
snail has spread *to almest all parts of PNG. Many
areas are not yet affected, but with the extension
of roads it is inevitable that in time all coastal
areas will be invaded.

Most introductions of the snail are by accident,

A bamboo rat bait station to protect such as when a persen brings cuttings from.one
B bait from weather and domestic area to ancther and the small snails are on the
animals s ‘ cuttings., A resting snail may hide from the sun on
’ * a muddy part of a car during the day and then drop
4. Take the melted paraffin from the fire, and add off in another area the next night. Cold kills the
all the cther inaredients to the wax. Stir snail, so the highlands will not be affected.
well, Once introduced into an area the snail is virtually
‘ impossibie to get rid of, but there are several ways

5. " Pour the mixture cnto corrugated iron End let

: fo o that it can be controlled and even exploited.

= cedl in the shade, ¢ \

o 5. When the mixture is hard, break it into small
pieces. This is the bait that you put in . C . ACHATINA  FLAICA o L Ch
places where rats will find it. It is better : T o TC

to hide the bait from other animals and from . -
the rain? ‘Bamboo or old tins are good. :

Source of ingredients: Warfarin can be bought from

Etvee Trading, Box 151, Rabaul. K20.00 plus o S Fuge -t
- freight for-a 454g tin. Paraffin wax can be . . = '
purchased from the same source {approximately K14.00 ) T o Lt H
‘per 25kg box). Total cost of materials B 50t per kg. 5 ) : e

Paraffin wax rat bait has one problem. The heat . L .

* of the cooking can reduce the effectiveness of the "
wmarfarin, also the paraffin reduces the effective-
ness of the warfarin,

Warfarin also has the problem that pigs and dogs
can die from eating it. You can buy other kinds

of rat poison as well. Ratak is a ready made
poison that kills rats but does not kill pigs. It
does not spoil or get eaten by insects. It is
available from ICI, Box 1105, Lae,or stores that
sell plantation suppiies. It comes in 5009 packets
or 40kg drums and costs about K2.00 per kg.

. .
25

Remarks:  Rats are very intelligent animals. They 3

quickly Tearn toc avoid traps and some poisons.
They only eat things that they think taste good.
Rats will always be with us, but they can be con-
trolled. Rat control is not a responsibility of
government; it 1s the responsibility of each man
.or community who is affected, because it is the ) o N
man and the community that make the conditions - 5 R ) L4t
that the rats like.
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1. The cannibal snail, Euglandia rosea attacks
enly the African snail. The South Pacific Commiss- .
ion has financed the introduction of this biological
control in the New Hebrides and in New Caledonia,
and it has been introduged into somfe parts of PNG.
It does not seem te be effectively established here,

2. Another predater snail, Gonaxis quadrilateralis,
eats the eggs of the Giant African Snail. It eats
only the eags of this smail. The fleshy body of

this snail is oranae yellow. If 3fu 1ntroduce

this predator to your area you musit put twe or

three of them with each pile of Giant Snail eggs
that you find in the ground. This should be done
during the wet season when the Giant Snail Tays
its eggs.* Gonaxis introductions are not always
successful.

3. Baiting: The use of methaldehyde bait is a
cheap and successful means of local centrel of the
snail. You can buy small guantities in garden
.supply and trading company stores all made up or

" you can make your own.

The best recipe for making your own bait is 1lkg

of sawdust, 1kko cement and 10 g of methaldehyde

mixed together with enough water to make a mertar

(plaster that hardens). Form the mortar in to

balls or blocks Z2-4cm in diameter and let dry in

the shade. The baft is placed every 2-4 metres

around the garden or it can be easily crumbled and
" spread evenly around the garden. See the piles

of dead snails the next morning near the bait.

4.  Collect live snails and feed tc animals. It
is an excellent protein eguivalent to many grades
of fish meal. For ducks, break the shell and feed
raw. For chickens, break the shell, cook the
snail, and- sun-dry before feeding. For pigs, cook
the snails {since pigs can get disease from the
parasites of the snail).

The pigs will soon learn to crack the shells with

the1r teeth. Recipes for humans can be found in

" somé cookbooks {Joy of Cooking), but the basis for

all recipes is to place the snafls in covered

buckets without food for & o 10 days before cook-

ing. Each day the shells should be washed in clean 19
water. R >

" Further references: Giant African Snail, A Problem
- in Ecopomic Malacology, A.R. Mead, Univ. of Chicago
«Press, 256pp. 1961.

The -African Giant Sndil, Achatina fulica in the
Pacific Islands, M. Lambert south Pacific Bulletin,
-4th Quarter 197d Vol 24 No 4, pp35-40;. "The Giant *

Snail", G.S. Dun, PHG Agricultural Journa], Vol
18, -Ho 4, March 1967.

Note: Methaldehyde is available from the Planter's .
Association, Box 14, Rabaul. Cost about K3.50 per
kg in 35kg drums. . -

Additional note: - Biological predators have probably
been: introduced to your province already. If you
want to try. them in your village, check with the
didiman before you write to Kerevat for help.
Kerevat can collect snails from its own area and
ship them, but it's’ easier to get them frem places
closer to you.

Remarks: Once the Giant.African Snail is introduced

to an area, there is no hope of getting rid of it.
A1l the methods of control recommended here on]y
keep the populations Tow enough so the damage s
not too serious.. Of all the methods, the one that
gives the best contrel is to collect ail available

snails every day in the area close to your gardens
and eat them,

Initial contributor: "~ P.G. Hicks, LAES,
Kerevat, EMBP,

PEST CONTROL - for technical assistance -

the addresses of the DPI insect experts
(entomo10q1sts) are:-

1. The Entomo]oqist3
- Plant Industry Station Bubia,
nel., .
Lae.

2. EntomoTloaist,
DPI.,
Popondetta NP

3. Entomolegist,
Lowlands Experiment Station,
DPI,, .
Kerevat, ENBP.

4. ~ The Chief Entomotogist,:
DPI., :
Box 2417,
Konedabu,. CP.

.o Entomolcgist,

Kuk Research Station,
Box 339,

Mt. Hagen, WHP.

. 6. Entomologist, . .
Highlands Agr. Experiment Station,
P.C. Kainantu, EHP.

G. Frohlich and W. Rodewald, Pests and
Diseases of Tropical Crops and Their Control

Covers most pests and diseases of all
important crops, detailed description and
colour phetographs of the most important
pathogens and affected plants,

HANDLE WITH CARE

This book is loaded with technology,
which, when applied without sensitivity,
can do more harm than good.
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A PNG GRAIN POLICY.

NEEDED: ‘
N 7275 e JUORRTED 22,020 oMM e Tases

RICE PRODUCTS YDRTH 81 MILLIOM KINA, AND

% TONNES OF OTHER CEREAL PRODUCTS WORTH
MILLION KINA,

TONNES OF CEREAL PRODUCTS CDSTING NEARLY

MILLION KINA WAS IMPORTED. DURING THE SAME PERIOD
PNG PRODUCED TONNES OF RICE, THIS 1S A CON-
SUMPTION_OF MORE THAN 37KG OF CEREAL PRODUCTS_FOR
EACH MAN, WOMAN AND CHILD OF THE ESTIMATED
MILLION PEOPEE IN THE COUNTRY. IT. ALSO REPRESENTS
TEN PERCENT OF THE CARBOMYDRATE INTAKE OF THE
COUNTRY, .

MATURALLY, THE PEOPLE EATING MOST OF THE CEREAL
PRODUCTS ARE URBAN PEOPLE OR PERSONS LIVING IN
URBAN-TYPE ENVIRONMENTS SUCH AS. INSTITUTIONS AND
BOARDING SHCOOLS. - EACH YEAR MORE PEOPLE ARE EATING
MORE CEREAL PRODUCTS AND.PAYING MORE FOR THEM:
BREAD, RICE, TWISTIES, BISCUITS, AND BEER.

DESPITE HOPES THAT ROOT CROPS CAN ULTIMATELY FILL
A GREATER PROPORTION OF THE FOCD REQUIREMENTS OF
THESE PEOPLE, THE COUNTRY GREATLY DEPENDS ON |
"IMPORTED CEREAL. GRAINS. THE PRICES PAID AND THE
AVAILABILITY OF THE CEREALS DEPEND ON WEATHER,
WAR, POLITICS AND THE PRICE OF FUEL AND FERTILIZER
IN THE PRODUCING COUNTRIES, PNG IS POWERLESS TO
CONTROL ITS DESTINY IN THESE MATTERS.

L THE STEADY INCREASE IN THE PROPORTION OF PAPUA NEW

. GUINEANS LIVING IN TOWNS AND CITIES WILL CAUSE A
" CORRESPONDING INCREASE [N DEPENDENCY UPON EASILY
STORED, EASILY TRANSPORTED FOOD, IT IS IMPORTANT
ALSO TO ASK WHETHER PEOPLE ARE MOVING TO CITIES

IN ORDER TO BECOME DEPENDENT ON THESE STORED FOODS
OR WHETHER THEY ‘ARE DEPENDENT ON STORED FOCDS :
BECAUSE THEY HAYE MOVED TO THE c&v UREAN POPULAT-
IONS IN PNG ARE INCREASING AT 8.5%7 PER YEAR AS
COMPARED WiTH THE POPULATION AS A WHOLE, WHICH IS
GROWING ABOUT 5% PER YEAR. IF THIS CONTINUES, ONE
FOURTH OF %POPULATION WILL LIVE IN TOWNS AND
CITIES BY __ .

SINCE 1972-73 THE PRICE OF MOST CEREAL PRODUCTS

HAS NEARLY DOUBLED, FOR URBAN FAMILIES AND INSTIT-
UTIONS WITH A VERY HIGH PROPORTIONAL CONSLMPTION

OF CEREAL PRODUCTS EVEN SMALL RISES IN THE PRICES
CAUSE SEVERE HARDSHIP.

ISN'T JT TIME THAT WE THOUGHT ABOUT WHERE THIS .
DEPENDENCY ON IMPORTED GRAINS.IS TAKING US/ GRAINS
SUCH AS MAIZE, RICE, MILLET, SORGHUM, AND CATS CAN
ALL BE GROWN HERE AND MIGHT ALL PLAY A PART IN AN
INTERGRATED APPROACH TO THIS PROBLEM, ISN'T IT TIME

THAT WE DEVELOPED A NATIONAL CEREAL GRAIN POLICY TC .

LIMIT OUR DEPEMDENCE?

&

/0

ALTOGETHER MORE THAN . %&57

FOOD STORAGE | A

Farm products often have to be held for a wh11e on
their way from the producer to the consumer; Storage
losses can be very great, so it is important to keep
them in the best possible condition.

Insect damage is one of the main causes of 1055 .
Reduce or prevent it by, - 7

1. Drying the food or conmpdwty proper1y,

2. Using suitable chemical insecticides 5tr1ct1y
in the recommended manner;

3. 7 Keeping the store house clean and dry; .

4, Keeping the food or commodity in neat stacks
away from the parts of the building;

5. Selling or dispdsing first of those goads that.

were first taken in;
6. Keeping old bags away from the stored goods;:

7. Inspecting reqularly and taking 7mmed1ate act1on
when preblems arise.

Further notes on preparing and maintaining the store
house:

1. " 'The building should be waterproof and well
drained.

2. The structure and f?oor should be swept clean.

3. Pa1?et5 on which the goods are stacked should

be at Teast 15cm high.

4. After cleaning and every 2 months thereafter
the building should be sprayed with 2.5%
Malathion plus 1% Lindane. (Th1s is made by
dutting 680m1 of Malathion 50% together with
850m1 of Lindane 16% in 141itres of water).

+ 0o not allow”the spray to contact the stored
products. Cover the stored products with a-
waterpreof cloth or-sheet when spraying.

- Apply 5 litres of this spray mixture per
9 sq metres of surface.

5.  No machines, crates, or other objects should
touch the building on the outside, and vege-
tation should be kept cut back to ground level
for at least 3 m or 10Tt all around.

6. The food or commodity shoyld be stacked neatly

on pallets, with a metre between each stack,
never against the walls, and no closer than
Im to the roof trusses.

7.  Sweep the storehouse daw]y, re-bag or get rid
of any spilled goods;’ repair broken bags in
the stacks as soon as they are noticed. -

The Entomology Section, DPI Kenedobu can give
further advice on materials and methods for controll-
ing insects. BE CAREFUL! Some-insecticides can

make food.unfit for peaple. . o

Initial contributor; J. Greve, DPI:\Kgnedobu,
]
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qu]ands:ﬁgricuﬁturaT Experiment $tation,
. Kerevat, “ENB. R
The following Information Bulletins are available
Free from the Agronomistsin- Charqe LAES, Kerevat.

Ava11ab1e in both Enq?wsh and'ﬂ in.
B
“No 1 Tok save lona wok Tong Didiman long Kerevat.
{The Lowlands Agr. Experiment Station)

No 2 Marasin bilong kiTim dai ol Demdem. (Baits
for Giant African Smails) . =~
No -3 Hupela Pikinini kon bilong planim. -{Superior

Corn Varieties now Available)

* No 4 Han Kakao. (Cacao Cuttings)

INFORMATION BULLETINS ON CROPS L i
h&\. (|
. U
" DPI, o
AGRICULTURE RESEARCH CENTRE BUBIA ' h
BOX 348, - :
LAE. : . i h
Informatien Bu]TeFins available free: ? E
" 1. Soybeans (Rlycine max} !
2. Observations on Sunflower, Sesame, Saff]owé}
3. Responses of Coconuts to Potash Ferf111zer %
. in Coastal Papua % :
4, Peanuts in the Markham Valley L
5. Maize in the Markham Vallev . i
"A.  Grain go%ghum in -the Markham Valley : i
7. . Sovbean ’ ?
8. Control of Niaitaria and Devil's Fia B
9.  Fconomics of Fertilizer Use in Coconuts
10, Sumar Cane
11. Maize in the Markham Vallewv
172, Savahean : -
13. fGrain Sorahum in the Markham Valiev
18. Peanuts in the Markham vallev
155§ The Locust Cutbrpeak in the Markham and Ramu
L Valleys 1973 - 75
16.} Rice
17.'.Stored Products
18. %Important Pasture Weeds particularly in the
"Markham/Ramu Yalleys
15. - +Hybrid Coconuts
20. “Grain Sorghum in the Meorobe and C.p.
\'21. Peanuts in the Markham Valley
27, Maize
23. Soyabean -

S

~Nc 5 Rot bilong kisim ol kain puloul na pikinini
prut na kaikai belong. planim I kam Jong
., didiman long %erevat. . (Planting material
available from LAES)

Mo 6 Save long o] banana bilong y&mi.

{Know
Your Bananas} ¢

Mo 7 Nupela pasin bilong k?rapwm kokenas - planim |
long bek plastik. (Coconuts, Polybag Nursery)

Mo 8 Wokim bilak pepa tasol.’
Mot White)

No 9 Mekim painap I karim prut.
apples Fruit)

(Make Black Pepper,
{Making Pine-
No 10 Tok save long ol kainkain marasin.

Labels)

No 11 Kilim dai dilakpela binatang I save
bakarapim ol kokonas. {(Control of the
Indigenous Rhinoscerous-Beatle in Coconuts).

(Pesticide

H[GHLA&DS AGRICULTURAL EXPERIMENT STATICON,

ATYURA,- VIA KATFANTU, EHP.

Bulletins available: ot

1. "Tok Save Long Arabika Kopi", van Horch,

. Kimber, and Teke, 13pp. 1975.

2. "Tok Save Long Stroberi", by W. Teke, :

' 10pp. 1976. ) . '

3. "Prospects for Grain Sorghum, Maize and <
Soybean ¥n the Highlands", A.J. Kimber “5pp.

4, "The Development and Utilization of Root
Crops in FNC” by A.J. Kimber, 8pp.

)
OTHER BULLETINS ON CROPS ARE LISTER IN THE
. "GENERAL REFERENCES® SECTION UNDERPTHE VARTOUS
© ORGANISATIONS PRODUCING LITERATURE. .y .6
' ‘ @ @

SOME BOOKS ON CROPS

East African Crops, by J.D. Acland, Langmans 252 pp.
KZ2.40 at thg Un1vers1ty Book Shop, Port Moresby.

A Manua] of plantation and-field crops with good
111ustrat1ons -simple Eng11sh, and details for
maragement. Suitable for High School Teachers and
advanced Didimen.

| -

Cuide for Field Crops in the Tropics and the
Sub-Tropics .USAID. Free.

This well illustrated.blt abbreviated guide.to
growing cereals, beans,oil plants and root crops-
should be censidered an introduction only and
recommendations should be tested for PNG conditions.
It is‘free from the Office of Agriculturg, Technical
Assistance Bureau, qSAID, Washington, DC 20523, USA.

|




> Root Crops,

Digest No 2, by Tropical Products
Tnstitute, 56/62 Gray's Inn Road, London WCIX 8LU.

A well-organized manual on production and utilization
of nearly fifty root crops. Gives clear instructions
for processing many crops so that the starch can be
stored. Good for libraries. Of limited use for
fieldworkers.

Underexplisited Tropical Plants with Promising
Economic Value, Wational Academy cf Sciences,
Washington DC, 1875, 18Bop, free on request.

Of marginal value for community-leyel workers, as

it simply outiines areas where further research is
needed. [t tends to speak in relation to commercial
scale production. Though sugaested by some readers,
we cannot recommend it for village oriented people.

'

i

LOCALLY GROWN PLANTING MATERTALS MUST BE

PLANT IDENTIFIGATIC!

-

~They can 1dentify food croos, weeds,

JWHD WILL ASK ABOUT T,

-CHANGE.,

THE FOUNDATION FOR VILLAGE CARDENING.

THE LOCAL WORKER SHOULD NOT EXPECT THAT A REGULAR
SUPPLY OF SEEDS CAN BE PROVIDED TO THE VILILAGES

FROM QUTSIDE, EVEN LARGE GOVERNMENT OR COOPERATIVE-
SPONSORED PROG ES FOR FRESH VEGETABLES HAVE v
PROBLEMS SUPPLYING PLANTING MATERIALS,

EVERY Vi
PLANTS

GE WILL HAVE AN INVENTORY OF ECONOMIC
WAICH CAN BE READILY [DENTIFIED BY SOMEONE
MY EXPERIENCE INDICATES
THAT THIS INVENTORY MAY INVOLVE FROM

ITEMS TN THE TYPIGAL PNG VILLAGE, IN MOROBE
WOMMEVMHEIaniT15mem@4muM)E
THIS INVENTORY 1S NOT FIXED; BUT IT 1S SLOW TO

IT INVOLVES CONTINUOUS PLANT PROPAGATION,
FOR A PLANT TO BECOME NUTRITIONALLY 'SIGNIFICANT AT
THIS TIME AT THE VILLAGE LEVEL, IT SHOULD REALLY
BECOME A PART OF THIS BASIC LOCAL IMVENTCRY. THIS
WOULD EXCLUDE IMPORTED HYBRID SEEDS, AND PLANTS
WHICH ARE VERY DIFFICULT TO PROPAGATE TRUE TO
TYPE. IT WILL EXCLUDE PLANTS WITH SEEDS OF
LIMITED VIABILITY -

NEW "FINDs” THAT ARE REASONABLY EASY TO PROPAGATE
AND THAT ARE OF CLEAR VALUE WIL[ BE GROWN AND
SAVED. NEW PLANT OPTIONS SHOULD BE PRESENTED
CLEARLY, WITH DEMONSTRATIONS NOT ONLY AS-TO HOW
THEY ARE GROWN, BUT ALSO HOW THEY ARE EASILY AND
ADVANTAGEQUSIYY USED,

The Division of Botany, OfF Ce dﬁ Forestry B
Department of Pripary” Irdystry,. TEB* =314, .La&) T
has a plant identificatiom-service? = If you want
to find out the-name of & certairmplant, you-can
send nart of that plant to Lae and the Division
of Botany will write back with scientific and
common name, “The reply is usually gquite quick.

i pastures,
ooisonous and wild plants or whatever you send.

For nrasses and.small olants, send leaves, stems
and flowers. For shrubg and trees, send a twig
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-~ You must tell them;

¥ from Tuté Bryant

. THe Fsméy_séeder is a Wiqhtwefqht aluminium and
1$1as;z§ tcc1, and does the same work as the P1anet
.
Tuse.
" the seed from the hopper and drops it ints the

" Tutt Bryant sells both kinds.

with leaves and f1owers or.fruit on it AT
specimens must be dr:ed hetween newspaners before -
sending théin.

Who co]]ected vt: the.exact
‘place of ccllection; | when it was collected; the
sort of plant it i%; and what-you want to know
about .&the plant. Do not ask for all the informat-
ion they have oh a plant, but just what you seed

to know, such as, is th1saigqoud pasture plant?
Is it poisonous? N

e
i

Esmay low cost seeder
. for planting. Available

Port Moreshy for K40.

HAND SEEDERS

Planting large areas of around by hand Js va?y
expensive if you have to hire labour.
don't have tractor-driven planters tg?
are two kinds of hand seeders that can:plant very
lTarne areas of aqround. They are useful for rice,
sorghum, corn, peanuts and beans, as well as
vegqetable crops. " -

The first is called the Planet Jr. type. It is a
rugged design that has been used for more than a
hundred years. As the tool is.pushed, like a
wheel barrow, the seed falls through a hole in the
bottom of the box. The hole can be made bigger or '
smaller depending cn the kind of seed. As the big
wheel turns it causes a door to open and close

so that the seed 15 spaced at the right distance.
In the ground one part of the tool opens a furrow,
,thexseed fa]?s into the furrow, and then another

) : The back wheel packs the
It will work even

The drlve wheel turns a p]ate that picks up

5017, For different sized sceds use a different
plate - six come with the machine. There are no
metal parts to rust and the seed is not damaged
by the.opening and ciosing door.

The Planet Jr.
costs abaut K150 and the Esmay about K40,
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| MORE NUTRITION FROM OUR FARMING

‘How may we maximize the nutritional returns from

our efforts in agricultural improvement? _Sqme
activities clearly have & far bigger nutritional

-payoff than others, and some are largely irrelevant

to 1mmed1ate village nutritional néeds.

In dealirg with the problem of 1n5uff1c1ent food

intake, with children especially in mind, we might
recognize the following aspects_of ‘the problem:
(1) Many villages are simply not producing enough
food. They may or may not recognize this, as (2)

-the traditicnal lTow fat stapies are extremely

bulky foods. Persons, children, especially, may

~feel full without really getting encugh food; and

{3) cultural factors may be a significant contr1bu—
ting cause in the problem, as, for example, in
many groups the men eat first, the women and
children last, with the smatle

having the very Jast choice.

In spite of their bulk, traditional staples such as
kaukau, taro, bananas and yams still have the
greatest potential for supplying carbohydrates at_the
village level on a regular basis. FEven a proportion-
ately small improvement in the production and/or
utilisation of these would result in the availability

of thousands of tons more food across the country.

Caonversely, activities which might distract attention
from production of stapies for family use could have
serious negative effect. Some persons now claim that
producing fresh foods or non-foods such as coffee or
tea for cash may in some areas actuaily decrease the
size of the nutrition oackage available to the
family.™ It is not easy in PNG to demonstraté that
accessito cash brings better nutrition. A multi-
level Tong-term educational effert should obviously

. be coupled with technical and economic promotion.

Hopefully, we will see some gradual shift in logal
customs in favour of the bhetter nutrition of
children. Education evforts among women should be
given highest priority.

Vitamins.are generzlly nat de.1c1ent in PNG diets

at the village level, so strong emphasis on green
leafy vegetabies does not need to be made, especially
for introduced varieties. A& broad range of native
leaves and fruits rich in various vitamins can be
found in most villages.

Due to cultural factors and the usual manner in
which they are utilized, agrowing more pigs or cattle
at the village Tevel might have 1ittle effect on the
regular diet of the everage villager. This doesn't
mean that we would discourzge the promotion of pigs
or cattle, but that these should be put into.their
proper perspactive.. The nutritional-payoff of these
will vary greatly from place to place, depending
upon local customs, availability of government
inspectors, access to abattoirs, access to markets.

Gr0w1ng more chickens or ducks for -either eggs or
meat’ m1ght bring positive direct nut#itional results.
Though they produce fewer egas, native hens are a
better risk if the farmer insists on “self-support”.
Introducing an improved-breed rooster may have bene-
ficial effegt on eqgg Brod¢ct1on The regular prac-
tice of .scattering a ¥ew seeds {such as sorghum,

with the smaller children often.. S

'TEET?EAOS Tablab

sunflower, maize} near the house in the early
morning or late afternoon will help their diet and

remind them where "home" is. Farmers who are
obviously more progressive and who Rave access to
baby chicks and good feeds might be encouragéed to
start a small poultry unit on a business-Tike
basis with the birds confined.

In coastal and swamp areas where fish and other sea-
foods are plentiful, insufficient protein may only

be an occasional or seasonal problem. Simple preser-
vation techniques 1ike salting and smoking might have
significant effect in making these foods more widely
available, both geographically and seasonally.

Though this is not "agricultural®, it is related to
agricultural strategy. ;

Legumes in the form of dried beans offer one of the
greatest opportunity areas in PNG nutrition, and more
attention is now being paid to them. They especially
lend themselves to recipes for infants and children.
Based on-experience in other countries in the Western
Pacific, on World Health Organization papers, and on
My own experience elsewhere under similar agro/
economic conditions, we might best focus on three:
peanuts {Arachis hypogaea), soybeans (Glycine max};
and mung beans (Phaseolus aureus) Every rural work-
er should try these and evatuate them locally. Some
workers would put winged beans and cowpeas ahead of
the mung bean for PNG, *but it 7s really an open iﬁ\
question,

. W9
In addition to the "big three" mentioned, depending
upon local conditions, the following might be very
useful in PNG: winged beans (Psophacarpus tetrago-.
no]obus) cowpeas {Vigna unquiculata spp.), kidney

beans {Phaseolus vulfaris), tima beans {Phaseolus
lunatus), peas {Fisum sat1vum), and field beans
ETT of these can Tit very nicely

into crop rotat1ons and can have beneficial side
effects for the other crops.

&

) . | /3
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especially better feeding.

A STEP AT A TIME

If the farm and the farmer do not develap -
together then there will be trouble. e
can compare the development of a farm
with a man climbing stairs. [f the man
takes one step at.a time he will ¢limb the
stairs safely. If he tries to run up the

- stairs or to jump two or three stairs he

is likely- to trip and fall over. It is Tike
this with farmers. The problem is that
extension advice often encourages farmers

to jump a number 0f stairs. Ue often tel]
farmers about starting intensive piggeries
with expensive housing before they are able
to understand the basic simple improvements,
Field exgerience
shows that farmers who adopt higher practices
before they experience and master the

bottom steps usually fatl and waste a Tot of money.

For example, herée are soffe 'stages in
the development of a pig project-— -

1. Traditional - Sweet potato supp]ement
night housing. e

7. Semi-intensive - Protein supplement,
pig-proof fencing, legume grazing
creops, rotational grazing, rotational
cropping, controlled breeding, culeng,
"Nilverm" for parasites, boar
paddock, Anthrax. vaccination.

71{ .
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3. Intensive - Intensive housing, permanent

: water, protein concentrate, planned food
crops for.pigs, pen hygiene, balanced~
diet, waste disposal, culling of
breeding stock.

4. Intensive (conmerc1qglr Breeding
records, grade boar, two litters per
year, financial records, purchaseg
feed, feed gmixing machinery, feed
storage, . permanent material housing,
piped waber, marketing arrangements,
separation of stock classes, we1gh1pg
equipment.

5. Advanced- Modern scientific farm1ng
Detailed performance records. Artificial
insemination; employed geneticist,
large sca]e, air cond1t1oned buildings etc

Some of the practices that can be introduced
to jdmprove pig husbandry are more impartant
thén others. We callthese KEY Practices.
Some key practices are: 1

3

a. Protein Concentrafe Supplement:
an adequate protein intake is
very important for improving pig
husbandry. It is no use going
on to introduce more complex
practices if the protein content
of the diet is not high enough.

b. Pen Hygiene: as you get morg and
more pigs living clesely together

.disease becomes a problem. Permahent

water supply, concrete pens, and
regular additions o itter to keep
Titter systems are required. These key
practices are difficult to introduce:
Farmers are often in
introducing things_
give them status, &uch as an
impressive pig house;

It ig difficult to demonstrate that
thése key practices are in fact neces-
sary {for example, the farmers

may veally believe that sweet

potath is the best feed;) and

Extension officers might not see

the importance of these key practices
themselves. When they demonstrate
"better" pig husbandry they usually
think of a "model piggery." This
model s usually an intensive piggery
with expensive housing. When the
farmer Tlooks at the demonstration

the most obvious thing he can see is
the housing, not the feeding. The
demonstration is not really showing
the key practices to the farmer. '

¢. Records: Many of the practices
which can be introduced to improve
breeding and nutrition are dependent
on having records of what is happening
on the farm. These include performance
records (such ds breeding records,
weight gains)- and financial records.

{From "Pig Handbook", DKA.S.F.
Rural Development Series Handbook No. 5.)
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CHICKENS

Scientific name: Gallus domesticus

Nature of products: Eggs, meat .

Size or age at maturity: Broilers for meat are
usually killed at 9-10 weeks at about 1600g.

These are improved breeds. Lavers usually start
giving egus at 24-25 weeks of aae (improved breeds).

Normal produgdive 177fe: Layers usually aive economic
production fotr about 12 months after they hegin
Taying, or up to 18 months of age. {improved hreeds).

Breeds available: PRhode Isiand Red, Australorp,
Sussex, White Teg horn.

Chickens most readily ava11ab1e at present are a
"Hyline" meat bird and ”Hy11ne” tayer from [1imo
Farm Products, Pty. Ltd., Box 1885, Boroko. The
Australorp, & re]at1ve?y hardyy all purpose breed,
are available from the Poultry Research Centre, Lae.

Feeding: Commercia]?y,‘day—o]d chickens require a
20-21% protein feed. ({up to b weeks). Then from 6
weeks ¥ 22 weeks 15% protein {“grower" feedJs The
laying hen requires a well-balanced feed contdining 6'
about 16% protein. @

In the village, the birds usually find much of their
own food, and product1on is.usually much lower. Feed-
“ing a little sorghim or corn, or better still some
dried legumes or sunflower spgds, will help to
increase their productivity. ’

Breeding, hatching, handling of voung: roosters are
not necessary for hens to lay eqas. Fut roosters
must run with the hens if you want the eqqs to hatch
into baby chicks.  If vou want a commercial poultry
project you should prohably huy your chicks direct
from a hatchery. For villaae poultry keeping, allow
the hen to,sit on her own eqgas, and pvovide a secure
ptace for her. £aggs require 21 days of incubation
to hatch.

Babj’ghicks need a uniform mild temperature until
they dre 6 weeks 0ld, In nature their mother's
body heat provides warmth.
"artificially" an etectric bulb or kerosene lamp is, ;"
good. In this case provide an enclosurg to conserve’
the heat and a quard arcund the lamp to prevent
burning of the young birds.

Housing: In a semi-commercial system only about .25 °
sq.m per bird are needed, and may be made of bush
materials. (For 10-12 néns and a rocster, for
example, a house 1.5m x 1.5 or 2.0m will do). .Have

a nest for every 3 birds, some roosting space, a fead
*trough, and a water trouqh. 68

o
(¥

. combine with the litter for less,smeil,

When chickens are raised::

For commercial hroiler production housing al]ow 1

sa.m per bird. Allow 56cm of feeding space per 10
hirds and 28¢ watering space per 10 h1rds '

At v111aqe level "colony" type housing is of interest.
A small bush materials house is orovided, such as a
small "A" frame house with bamboo slats on the ends.
The birds are kept inside all morning, when they lay

some eqgs; are released at noon so-that they are p8)

able.to hunt for food; and are fed some grain or (¥
seeds in the house at late afternoon, then locked up
for the night.

"Deap litter™ is a populat management of the poultry
house in PNG: The house must be kept dry; must not
be over-crowded; and the litter (any dry materials
such as coffee hulls, rice hulls, sawdust, choppe
dry grass) must be turned about once a week
Advantages: it is coole¥ in hot weather, warmer in
cool weather: birds ]ike to scratch in it; droppings
| 1ess fliess
deep litter is valuable fertilizer.

Most common diseases: Coccidiosis - prevert hy .
using medicated feed or water; Leucosis - prevent
and -cure with feed medicateq with aureomycin;
Vitamin and mineral deficiencies: Fowl Pox -
vaccinate, as there is no cure.

Sources of supply for breeding stock: Australorp
from Poultry Research Centre, Box 348, Lae. Ordeén
these through your Provincial L1vestock 0ff1cer
with DRI “in your province,

Itimo Farms supply only hybrid b1rds which are ex-
cellent for preductiom, but.which: shguld not be used ;
€or breeding. If you are near an agricultural schop{
you miaht obtain mproved breed chickens in small
quantities. 1In the Western Highlands try the Luth
eran Agricultural School and CLTC both in Banz.

References: P195 anid Poultry in the South Pac1f1c,
Watt and MicheTle, may be purchased at Teading PNG
Bookstores .

cont'd
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Pou]tr! Handbook. DPI Rural Development Series |
: No %75, 73 pp. order from Coord1nator,

.raT Deve}opment Series, Pubtications Sectign,
DP1 . Bex 2417 Konedobu (prepared for DRI FTe]d
“ricers).

Poultry and Pigs compiled by Dale Busse, 1975, Balob
eachers’ CoTTeqge, Box 80, Lae. Prepared for train-
ing teachers, may be made available upon 5pec1a1
arrangement. Write direct.

[mportant terms: Llaver: an adult female bird
‘Rooster: an-adult male hird 50
Pullett: an immature hen, 6-24
weeks of age
Chicken: bird up to 6 weeks age
Hest: a hox where a hen lay$
her eqgqs
Brooder: a source of heat for
voung chickens
Broiler? a kind of bird especially

bred and grown for meat
production |
a piece of wood where

Roost or perch:
) the bird sleeps.

L .
DUCKS PATO
Scientific name: Mallard: Anas platyrhynchus
Muscovy: Cairina mosChata

Product: Meat, eggs, feathers, down
Size: Males 4 - 5.5kg; females 2 - 4.5kg
Age to breeding® Ducks 6.5 months
) : - Muscovies: 7.5 months
Normal Tife span: 3 years
Breeds availabie: for meat - Muscovy, Pekin,
Aylsebury, Rouen. for egas - Ind1an
Runner, Khaki Campbel}

Pescription: Ducks are web-footed birds that Tike
to Tive near water. They can move quickly in water,
but their Tegs make it difficult for them to mpve
on Tand. They have large heads, slender necks .and
broad-Kills with tiny saw-like teeth gn the' dds
that helps them to pull weeds and grass. T V
an 01l nland ahove the tzil to waterproof the
feathers. Domestic ducks have lost the ahility to

fly. They are often easier to look after. than fowle
“but they sTi11 require qood feed and management. ™

Muscovies are not t
cross between a swaf and a duck

’ but*5h0u1d Flso have greens or kaukau.

“eggs will hatch.

'eé&ucks but ara probably a
Theysmre better

parents than true ducks and are slightly hardier. *

Most ducks in vi]]aqes'are Muscovies, They are
easily recognized by the enlarged hairless sk1n an
the face of older birds,

Feeding: Ducks do well eating urasses Tike paspalum,

“panicumg hsetar1a or sageri with lequmes, and eat
'1nsq;f , snails,

frogs and fish. Some flocks of
Mustovies have 1earned to break the shell of dem-
dems“on their cwn. Ducks-do well on chickén feed
While ducks
wild grow well without added.feed; .regular feeding
each evening will keep them nea¥. the house, and

chicken feed will help them-to lay many egqgs. Ducks
agre messy feeders and t .is necessary to take

special care in a duck house.

Breeding: Muscovy egﬁs take 35 days to hatch.

True duck eggs take only 28 days to hatch. Muscovies

will breed with true ducks but only a few of the
Cucks from those eggs can pot

have offspring. One male {(the drake? for - each 5

females is enough. Muscovies are very good setters,

" afd-will hatch the eggs of other birds that are

fogrgetful. A duck will raise more young if the
newly hatched ducklings are raised artificially
like baby chickens.

Housing: A sHnple house Tike those for chickens

is enough, but special care is necessary to see
that they cannot spill the water on the litter.
Ducks lay their eggs in the mopning and should he
kept in the house untii about 9am. Young ducklings
should be kept in the house until they are four
weeks old and large enough to avoid being eaten by
crows and eagles. Although ducks Tike water for
swimming, they do not need it. They should have
water troughs deep enough to put their heads under
water since theyineed to wash their eyes regularly,

ﬂisgases: Ducks are more resistant to coccidiosis
than chickens, which is one reason that they are P
hardier.- They can get food peisoning, so special”

care is needed to keep food and water containers
~lean, :

“ources of supply for breeding stock: Many missions
and.schools keep ducks. Both ducks and Muscovies

can_be got from Vudal and PATI, as well as fram

[Timo, Farms, Box 1885, Boroko; Bible College,
fvangelical Brotherhood Church, Box 324, Lae; DPI
Poultry Research Centre, Box 348 Lae, but order :
through your own provincial Tﬁvestack'officeri N i

Remarks: . When catching ducks or.Muscovies hold

them by the wings, not by the legs. Muscovies are
ready for eating at 14-16 weeks when they should
weight about 4kg. Well managed ducks {not
Muscovies) can produce more eggs a year than
chickens, but good management ¥s difficult.
Muscovies seldem give more thah 60-90 eggs depending
on their age.

D. Busse, Balob, Bax 80, Lae.
Box 131, Popandetta, NP.

Initial contributor:
tpdated by R, Weber, PATI,




GEESE

Scwent1f1c name: Anser anser (except Chinese qoose)
Product: Heat feathers, down

Size: 6-8ka

Age to breeding: 1 year

Normal Tife span: 20-30 vears

Description: Geese are larger than ducks; have
longer necks, make a joud honkinag noise and are
good "watch dogs". They have heavy down feathers
under the big feathers which can be plucked for
soft pillows and mattresses. Like ducks they have
0il glands near their tail for ciling the feathers.
They are cautious, not "silly"” They are very
intelligent. They are able to protect themselves
very well, with their winas and 1111 used as.weapons:
They have lost their abitity to f?; long distances.
5reedsr Although there are many breeds of domestic
“goose, the best for the tropics is the Chinese goose
since they breed easily in the tropics and lay egqs
all year round. Other domEstic neese need a cold
‘period before breedina.

& Uses: Geese are usually "c1asd for meat. The
offsprwnn nf a pair of geese will provide 35-70

[kiloarams of fatiy meat a year. The down feathgxs

"may be plucked from both the live aepse {carefully!)
and dead geese to he used Tor nillows and blankets.
Since they eat mostly orass, some farmers use them
for weedina crops, ¢ the crop is not attract1ve to
the geese.

Habits: Geese need freg.access to grass and other
edible leaves. They will also eat insects, small
water anwma?s, veaetahles and frain.  The grass
eating hab1quakﬂs them a good 1awnmower: Th%y
sat little bits z11 day.. Geese like water bUf

© do not need it Tor breedﬂno The female 1ays

- 3-6 egqs at a time, and will raase a5 many as

"6 families a year.. Cne male {called a gander)
is needed for every 2 or 2 females. Usually
geese mate for 1ﬂfe.~

Housing: Is not required for geese in small numhers.
B N )

Sources of sypply for breeding stock - Some mission
stations and high schools have odeeses, and they can

" be purchased for breeding purposes frém HATT,

- ridae ca]?ed a casaue on top.

. uhder good management.

._‘4“

PATI,
and Yudal and the DPI Poultry Resparch Centrf Box 348
Lae.

|
References: Oucks and Geese in the Tropics by A.G.
banen, -The Complete PouTltry Book, by i Powe]i -

Owen, Cassell, London.

r
n. BuSSP, Ba]qb RBox B0, Lae.
Meber, PATI, Box 131 Popondetta, NP.

Initial con&ribu£orr
Updated by: R.

GUINEA FOWL
Humida me1eadf1;

Scientific name:

Products: Meat anadegqs T
Size: 1 - lkkg %

Age to breeding:
Normal 1ife span:
Breeds avaitable:

l
Descr1pt1on: Guinea foul are ffom Africa, and
are wilder than most domestic fewls. They have
dark grey feathers with small dh1te spats and a
bare head and neck. The small fhead has a bony T
{The short tail ’

usua]]y points down. The eqgsjaré smaller than
chicken egas and are pointed af one end. They
witl lay 40-60 eqgs a seasen, jbuti as many as 1007
They like to hide their
s in a corner with hushes./ The chicks are !

béaks and leq Mhite guinea fowls !
om hatchina./ a]Ps are difficult
ales hut-no ma]]y has a cry sound-
-chee", the femalelsounds 1ike
swheat".  The male’often walks anf

e
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 Habits: Guinea fowl are often hard to manage.

They T1ike to fight with themselves and with other
birds, and they are very brave, and will attack
animals that are daAgerous tp them. They 1ike to
follow a Teader and will play, fight or run as a
group. Guinea fowl can fly, although even in the
wild they do not flv far., They like to roost on
high branches and are hard to catch during the day.
Chicks are able'to get to high perches at 8 weeks .

Management: Adults are very strong and do not get
sick often., Chicken feed or kaukau in addition to
foraging will help them to grow faster or lay more
eggs. They should be fenced or they may go wild.
The hest way to keep them in a fence is to clip the
feathers of one wing so that they can't fly over a
fence. Chicks should stay inside a house until
‘they are 3-4 weeks to protect them from hawks and
wel weather.

Sources of supply of breedina stock: DPI Poultry

Research Centre, Box 348, Lae, and PATI, Box 131,
Popondetta. (only small flocks are available at
this timel.

¥

Initial contributor: D.

Busse, Balob, Box 80, Lae.

P1GEONS

Scientific name: Columhia Tivia

Aae te first hreedina: 546 months
Age to maturitvi 5-b weeks

Exnected 1ife shan: 12 vears and up
Weight at maturity: 700g =

Breeds availahle: Kina Pigeon (meat)

Description: The piceon is raised hoth in
temperate and tropical zones as”a meat bird,
because it likes to stav close to its home and
therefore requires no fencina. Specially trained
pigegns are used by military and postal services
for delivering messanes, - and reqularly fly over

distances of more than 1S00Dkm back to their home,

‘Temale homing pigeon (left) and male King
Pigeon. HNote the great size and high forehead
of the male.

78

.

BREEDING:

_ Housina: Any waterproof house that is cool and

% easy to clean is suitable, Mesting shelves should

" be placed in dark corners about Z0cm by 20cm with
short walls on three sides to keep eags.falling off.

To keen the cats, doas and snakes out of the pigeons
it is hetter if the house is on-leas.

Feedina: - Like all nou]try,

Fee piaeons in houses
reauire a halanced diet.

Poultryv feed is suitable.

i Niseases: There are few diseases of pigeons in
PHE, Morms, Tice and coccidiosis (diarrhoea)can
he exnected, and the treatment for ch1ckens is

suitahle for niceons.

Sources of Breedinag Stock:
ers in Lag,

PATI and private breed-
RahauT and Pert Moresbv,

PNG Experience: Snr. L{vestock Lecturer, PATI,

Box 131, Pooondetta, but very 1ittle has been done .
so far. )

References: Keep Your Piaeons Flying by L.F.
Whitney, Faber, London; 1geon Rac1ng} F.W.S.
Hall, Arco Mayf]ower, Londen; 1geo .

B. Thornton EP Group of companies, Ldndon.

Remarks: Indigenous wild pigeons of the Ducula

species are a popular meat bird. On Tench Island,

. New Ireland Province, wild pigeons are fed on
coconut and other scraps in the village area, and
the pigeons auickly lose their fear of man. In time
thev become too fat to fly and shortly afterwards
they are invited to a sinasing.

Pigeon raisina has not yet become widespread in PMG,
but it is popular in manv developing countries as a
meat source hecause it reauires wvery little effort.

A foura piaceon ‘on the Mew Guinea mainland is pro-
tected under PNG Taw. This means that only Papua
Mew Guineans may hunt them, and.they canm hunt only
with traditional weapons and only for traditiona
nurposes {(not for sellina), )

R. Yebher, PATI, Box 131,
Paonondetta, NP,

Initial contributor:

TURKEYS

Gcientific name: Meleagris ha]]oégvo {for domestic
- turkeys descended from Ngrth American w11d turkeys)

Prﬁducts Meat, feathers, eqgs. ° ;
5ize: Hen to Zka: Tom to 12kg, 1.2m thg
Age to. first pfoduction: 8 months - laying
6 months - meat

4 years

Bronze Wing and White

Mormal productive 1ife:
Breeds available:

Feeding: Poultry ration is too low in protein for
- youna turkeys (poults) and too low in vitamin A, D,
< R,, Calcium and Phosphorpus as well. . For yaising
in houses SDPC1a1 feeds or feed supplements are
. required.

‘Breeding: One gobbler needed for each 10 hens.
The hen will Tay 22-28 eggs beforé nesting.
Incubation is 26-28 days. Keep gabbler away %
from eggs as he will try to break them.
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;'jr‘fﬂ_irte and Brownwino turkeys

\ :
Housing: The difficulty of providing a balanced
food for turkeys in PHG means birds should be
allowed to run about to supplement any feeding.
Dry housing 7s necessary to protect furkey from
wet weather.

| _Diseases: * Turkeys caich cold very easily, and are

) genera]]y more susceptible to disease than chickens.

Sources of breeding stock:” PRTI, Box 131, Popon-
detta and scattered flocks in Lhe h1qh?and5 and NP

'ih PNG Experience: PATI, various missions, schools.

“Further reference:

Remarks: Turkeys are not considered intelligent§
birds, and will cet excited very easily. Turkey
eqgs are.larger than duck eags, and a hen will lay
year round in the tropics and produce up to 80

. eqgs per year.

Initial contributor: 0. Busse, Baloh, Box 80,
Lae, MP. Updated by RB. lYeber, PATI, Box 131,
Popondetta, HP.

Animals

PIGS . PIK

Scientific Name: Sus scrdfa (The European Heg,

from which domestic hogs are laraely descended).
The PNG native pig is probably a descendent of-

Sus Vittatus.

Mature of Preducts: Meat: leather for shoes, hand
bags, aloves, and other leather goods, hair for
brushes; glue, 508p; medicines.

Size when mature: A native pig will usually reach
about 50kg under village conditions, 75kg under
.intensive feeding: an improved bree& pig witl weigh
at least twice that in 2 months.
female may be mated at about 9 months or at least”
120kd weight. 55 to 70kg is a typical weibht ranqe
for‘a town meat. markat .

.pig production.

An improved” hreed

<

. Normal productive 1ife: Meat animals should he sold

or slaughtered when the feed consumed no Tonger

produces at Teast an equivalent oain in value jof the
animal. Bgeeding animals may be used for 4 to % o

yedars, after which time thev shaouTd .be replaced.

freeds availahles Bush native pigs, Berkshire,
Tamworth, Large Yhite, Landrace, Crossbreds,

Feeding: Feedina is the nos important factor in
Ouality and quantity of protein is
the major challenge confronting the farmer.

o et
Weight range Class Protein required (¢ XW
6
3-30k . sucker 224 19
30-60 weaner 18% }/
60-140 porker 16% ’
140-180 baconer 14%"

Sows that are pregnant cr giving milk to their pig-
Teks reed as much protein as baby pigs. Access to-

" greer¥feeds and soil will help to ensure that the

pigs will get minerals and vitamins. Plenty of
fresh clegn water is necessary.
Breedino: Use the hest animals for breeding. Breed-
ing animals must not aet too fat. Mate gilts at' 9
months or older, 120kg in weight or more. The heat
period{oestrous) Tasts 3-4 days. Breed on 2nd day.
The cycle is 21 days. One boar can service 15-20
sows. The period of gestation is 119 days {2 months,
3 weeks, 3 days). A sow will come into heat about

a week after her litter has been weaned. 7 or 8
piglets raised successfully to weaning is considered
a good sized 1itter. Do not use a boar before 9
months of age, Two litters a year is considered
normal. hd

Farrowing: Keep sow separated from other animals.
Piglets occasionally. require assistance in clearing
membranes away from face, otherwise sows usually have
lTittle difficulty and should be left alone. Provide
young piglets with solid food -after 3-4 weeks, and if
sow 15 not a good milk-producer, after one week,

Housing: A pen 9 square metres in size is adequate
for: a sow and her litter; or up to ten porker pigs;
or 2-3 sows. A boar's pen should be at least 5sg m.
if the sow is brought to him. There is much flex-
ibility in how the housing is designed. The best
floors are concrete with plastic vapor barrier below,
or deep litter. (p 169}

Most common diseases: .Parasites {(prevent through

cleanliness and by using nig "wormers"}; Pneumonia

{orovide warm, sheltered housjng, protect against

parasites}: Anthrax (prevent by vaccination, cure
i .

with antibiotics).

cont'd




Sources of supbly of breeding stock:
nearest DPI Office.

Consult your

Further references: Books - Pigs and Poultry in
the South Pacific, Watt and Michelle, available in
leading PNG bookstores.

* Pi Handbook DPI Rural Devalnoment Series, Handbook
- No. &, 100 pp. 1975, order from Publications
Section, DPI, Box 2417, Konedobu.

ian
Goroka,

writes ‘Mr.
Pig Breeding and Research Centre,

For specific technical ouestions,
Watt, DPI
EHP.

Terms:

Bacpner: a pig suitable for curing ham cor bacon
Balanced ration: -a acod ration which contains all
that the pig needs

Rarrow: a castrated male nia
B8par: a male pia
Creep area: an area of the house only for pidlets,

with small entrances so that. only pialets
may enter

Farrdw: . to give birth to ninlets

“Gilt: a female pia before she is ever mated
Oestrus or heat: the time when a female is ready
) to be mated
Piglet: a piq sti}l sucPqu milk
Porker: - a pia suitable for fresh meat
Sow: a female pin

Wean:
Weanar:

to separate pialets from the sow

a weaned pig
Related housing and equipment (p. 168 - 170} y

]5 for protein sunplelent&
re feeding to pigs.

Remarks: If you use sn
be sure to cook be

2 herd of %Hé'?ima‘ beaf cattle

’ D1seases and pests:

L where flukes: are found.
L 'Nilverm’

BEEF CATTLE

Scientific name: Bos taurus, Bos indicus

Products: Fresh . meat, dried/salted meat,

Size: Males 550-800kg at matur1ty
500ka at maturity.

Aae to breedina: Males, fwo vears, 350k§, Females,
1% - 2 years, 2725ka. Do not use for breeding at low
weiahts or the animals ww]T,not bear as manv calves,

BULAMAKAU

leather
females 325-

Norma] nroductive Tife of cattle s ten years.

Rreeds availahie:  Rrahma, Drouahtmaster, Javanese,
and Brahman crosses with Annqusg,. Hereferd, etc.

Feedina: fraze animals. on kunai at a rate of one
beast to two hectares, on kangarco grass at the rate
of one heast to 4 hectares. Improved pastures with
better grasses and tegumes can be stocked at 1 beast
per hectare. For feeding animals kept in a pen you
will need 50 to 75 kiloarams of grass and 50 litres
of water a day. Salt blocks or mineralized salt
biocks should be “provided.

Breeding: A cow is able to conceive {ocestrus cycle)
every 18 to 21 days, and it takes 2B0-290 days until
birth {qestation}. Brahman cattle take longer. .
Rirth takes 3 hours from the beginning of hard labour,
and one hour from the appearance of the feet of the
calf. If the calf is not born in: this time help wilt
be needed. Treat the navel of the calf with screw
worm smear daily until well-healed. One bull is
‘needed for every 20 to 30 cows.

Housina is not needed for cattle but there must be
shade.

(1) Screw worm enters cuts
and sores. Apply smear daily to all cuts until
healed. ' Check cattle everv few days for new cuts.
A11 narts of PMG. (2} Liver flukes: Use 'Zanil’
drench (ICTY every eiaht weeks in the highlands
(3) Round worms: use
J{ICI) drench every eiaht weeks in the
highlands., ' ’

Buying and mov ng cattle:
geither contac
DPI or purch

To qet cattle you should
the Provincial Livestock Officer at

e from other cattle raijsers.. You must

have a permif from the Provincial Livestock Officer
to move cat¥le. Bulls cost about K400, cows about

K120-K150, /and heifers about K90- K150 The higher

- PRS- wed&ﬁ -be-~For-pregnant-arimals " !

Further references:
5 vol. Free,
booklet;

‘Keeping Cattle in PNG,DPI,
Enalish & Pidgin, 16-20 pages each
Beef and Dairy Cattle in the Tropics

Traiping: Farmer Training Schoéls at Erap, Urimo,
and:Bafyer River. For information contact Provinc-
tal Livestock 0ff1c2;

FMGE experience:” Tatfley iraising has been successfuf
in nearly alI,d1str1cts‘J ~PHEG. Cattle have been




*

vaised in the country since the end of the ninateen-
th century.

The New Guinea Graziers Association is the $0gietyj

““Far people who raise-cattle, Box 1671, Leae.

Remarks: Do not breed cattle too early or they wif]
not do so well. Be sure to get 2 steck movement
permit from the Provincial Livestock Officer when
you want to move cattie. He will inspect the cattle
for diseases or flies so you know the cattle are
healthy. VYou cannot hutcher meat-except for rations
or your own personal food unless the animat is
killed in an abbatoir and is inspected for healthy
meat.. }

Initial contributor: J. Holmes, DPI Erap,

Rox 348, Lae.

DAIRY CATTLE

fcientific name:

Products:
and meat and leather {secondary)

Size: as for beef cattle

Normal productive Tife: 6-8 vears

Breeds available: Freasian, Seride, Sahiwal
{all scarce)

&
!

Bos taurus

Feeding: Dairy cow feedina is the most compiex of
‘al} animals. s Native arasses are not good enough,
Very good improved pastures and supplementary “feeding
are needed. For a specific situation, censult COIC,
Beef Cattle Research Centre, Erap, Box 348, Lae.

Breeding: As for beef

Housing: ,Shade is very impartant for dairy cattie
in the trépics. Also a milking shed is required for
commercial business of selling mily and must meet
Dept. of Health specifications.

Diseases and pests: As for beef

Breedina stock is very Yimited: Manaru Dair? and
Malahang Dairy, in.Lae: CLTC, Banz; and Tanuabadal
Dairy in Port Moreshy. Also Lutheran Aaricultural
School, Banz, and Lutheran NDairy, Hahaa.

PNG experience: above dairias

Remarks: Throunhout the tropicai world dairy cattle
raising is the mgst difficult form of animal techhol-
ogqy.__ It _is.ngt a sood. business. for heginners,. .- .
particularly beceuse hf the very high cost of build-
~ina safe milkince sheds.

J. Holmes, DPI Erap, o
‘Box 348, Lae.

Initial contributar:

&
o

Cattle Production in the Tropics, by W.J.A. Payne

o1 1 (Breeds and Breeding;, Longmans, Great Britainy
137¢, 338 b.

.age of the cow and the sex of the calf.

WATER BUFFALO

Scientific name: Bubalus buhd]is

Products: Meat, lTeather, milk and work
Mature size: Males: 500-700kg
L Females: 350-500kg

Productive 1ife: It s not uncdmfion for buffaloes
to produce and rear a calf at 20 years of age.
However, in a breeding herd cows would normally

he culled no later~than 12-15 years of age. Meat
animals should be slaughtered no later than 3-4
years. )

Breeds: There are two main hreeds of domestic water
buffalo. They are the riverine hreeds such as the

"Murrah used for milk production, and the swamp

breeds used mainly for meat and work. Only the
swamp breed is present in PNG and it may be either
white or grey in colour. : ‘

Feeding: Water buffaloes are ruminants {animals
with 4 parts to their stomach) with the ability to
convert grasses intd meat. They are most suited

to wet swampy areas and generally qutperform
cattle in these envireonments: They should be pro-
vided with ample water, forage and mineral supple-
ments. The area of .land required for one water
buffalo will vary according to the type of pasture,
rainfall and ¢lass of animal. w :

Breeding: The average age at first calving is
about 3 years. Buffalo bulls can be used for
service from 2 years onwards. = The proportion of
bulls to females should be about 1 to 20. Oestrus
occurs every 21°days and the duratien is 1% days
The gestation period for the’swamp breed is 310-
320 days, but varies slightly depending upon the
Buffalo
do not usually have difficulty giving birth to their
calves. Water buffalo will not cross breed with
cattle. Selection of buffaloes should be based on

nroductive characteristics such as liveweight gain
and reproductive nerfdrmance.




Hpusing: A wallow and/or shade are required, other-
wise the buffaloc would suffer extreme discomfort
during the day,

Diseases and Pests: Buffaloes are not as suscept-
ible to external parasites as cattle. However,
calves are susceptible to screw sorm strike and
wounds should be treated with a suitable smear.
Internal parasites:

(1) Necascaris vitulorum, a roundworm, can be a
problem in young calves - Drench with Piper-
azine at a rate of 200mg per kilogram body
weight, shortly after birth and again cne
month Tater:

§
{(ii)  Strongyloides spp. - Orench with "Nilverm":
(iii} Liver fluke - Zanil.

Source of breeding stock: Sepik - DPI, Urimos
‘Madang - Catholic Mission, Alexischafen: Morobe &
highlands - DPI, Erap; Islands,- Selapui Plantation:
via Kavieng and Catholic Mission, Rabaul; Papua -
DRI, Launakalana

Because of the limited number of buffaloes, stock
may not be available from the sources ]istad. )
Prices are in line for comparable cattle types,
except where iuffaloes have been trained for work.
A movement permit rust be obtained from a stock
inspector prior ts movement. E

Remarks: Buffaloes were introduced into PMG around
the turn of the century, and have been utilized

for both meat and work. DPI commenced evaluation
of the buffaloes in 1971 on the Sepik Plains. In
this area they are far superior to cattle. Limited

obseryation suggests that they will perform very
well in wetter areas.

The present population of buffaloes is about 1350
{(July'76) and supplies will be limited for the
forseeable future.

Initial contributer: J. Stutter, 0PI, Erap,
- Box 348, Lae.

The Husbandry and Health of the Domestic Buffalo,
FIAC., Rome 1974, U93 po., US58.00 Very thorough.
A comoilation of papers on 311 aspects of the
domestic buffale. -

HOTES ON TRATMINE AND CERING FOR WATER BUFFALD

Camilo Toledn, & Filipino rice technician and water
buffalo-trainer for the Lutheran Gabmazung Rice
Farm at-Lae, gives a tasic pointers for training:

he animal learns .
own rope. This ¢
.- Tie.the rope-.F.>
first, through the nosg

1. One of the
_is to untangle it
" usually. takes only 2 wee
“around the horns or neck 2
Tater.

.20 It ds helpful 2o have s
animal every day. someti
stroking the varigus
it is the same person, =

meane handling the ¥
ently patting and {
af its nody. Preferably
c necomes a “friend".

3. [t is temptinag to o
_very_early by having a.

Do not do it, as
- the mar behind.
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the animal ta do work

2n lezd from the front,

the animal must learn to work with.
Ze natient and do 1t right.

4. For directicnal training (go right, ‘er go
left), the man who trains should always be on the
left and at the rear. The usual signal is a steady:

pall .on the rope to go left, and a gentle Jerking
to ao right.

5. After some directional training the animal
also Tearns te carry a man on its back.

i
6. Usuzally you hitch the anmimal first to a sled,
then to a harrow, then a plough, and finally a°
cart. The-sled is the easiest. Gradually the
animal will get used to pulling, and its skin will
get tougher under the yoke.

7. -Incentives are very important: let untrained
or difficult animals train around or move toward
octher familar buffalo, especially during direct-
ional training; train the animals when they are
"partially" hungry. -then after their work give. them
a bath, some salt, and good grass. -

8. The animal will always try to be rebellious
at first, but the man has the contrel, and the
animal must learn to’accept it. e,

9. MWater buffalo need shade when it is very hot,
as"well as plenty of water'for drinking and_
bathing,

NOTES ON PIFRCING A BUFFALQ'S NOSE

The ideal age to pierce the nose of a water .
buffalo is one year.. A nylon rope through a hole
in the nose is better than a brass ring, not only
because it is cheaper, but also because the animal
teels the direction of the pull more clearly.

With a brass ring the feeling is distribitad to all
sides of the nose and the animal may be confused,

Prepare a nylon rope about 8 mm thick and 1m long.
Alsg prepare a sharp bamhoo stick about 30cm long.
The wood should be mature, the tip very sharp, and
the other end broad encugh to hold very. firmly.
The stick should taper from the point_to a thick-
ness greater than that of a rope. o

Tie the animal securely between fwo rails, logked-. -
. in both front and rear, with head held firmly
{See photao)

against a vertical pole.

1. PTacé thumb and finger in nose as shown.
Locate the thinnest place in the cartilege.

*




e

It is very easy to find. Put the bamboo

point through, gquickly working it in until
the hole is big enough for the rope.
the stick in place for 1-2 minutes.

Leave®

2. Insert the rope. Tie as shown.

the nose rone to

3. Attach the Tcose end of
’ rope around the horns for 3t least one week,

allowing the nose wound tg heal.
week you can tie
rope,

After a k
the rote rope te a longer
for handlina.

‘Feedinq:

___Adyentist Collese, Kabiufas—EHP-{They—are—supposed

GOATS, "

MEME
Scientific name: Bovidae capra )
Mature of products: resh meat, high,quality leather

possibly milk (though not very comman in the tropies)

Size when fully grown:

Mative tropical goats are
around 25-30 kg.

Mormal productive 1ife: Goats 1wve to an age of 7

to 10 years, generally.

Breeds avajlable: Pure-bred goats of the European
milking breeds are usually not recommended in the
tropics, as they have a rather high mortality from-
disease. The ordinary native tropical goat is
recommended for PNG.

Goats are "notoriously" able to feed
themselves, being voracious foragers. Masefield
gives the followina figures for feeding a 25-30kg
native tropical goat, per dav: starch equivalent,
0.4kg; protein equivalent, U.02kg; dry matter
capacity 1.lkg. Being a ruminant, the gqoat does
well on ordinary qgrasses, and will survive even
when the food supply is small. Clean water supply
is important.

Breeding: The gestation period of a goat averages
155 days. TFhe first heat or oestrus after birth -
of voung is 1 to 3 months, with recurrences every

18-21 days, and a duration of 1-3 days. The lac-

tation period is indefinite, and depends largely on
the treatment given. Multiple births are less ;
common in native trop1ca1 geats than in the improv-:
ed breeds. ) . ﬁ

Housing: Simp]e shelter is sufficient, though tie- :
ing or fencing is important if you wish to protect |
your gardens and/or for practicing; selective breed-
ing. Somé arrdngement for suppTementaky feeding
of pregnant and suckling- females is advantageous.

%
Diseases and pests: Mative tro pwca! qoats are quwte _
resistant to disease. The usual sanitation
practices for handling farm animals shobld be ample
protection against disease. '

- =

Sources of supply for breeding stock: Goats are not .
gasy to buy at this time, but it is possible if ’
you are presistent and want only small quantities,

For more infoermation you might try one or mere of

the following: Mr. A. Ouartermain, PNG Univ. of
Technglony, Box 793, Lae {Unitech has around 20

qoats): Sub-provincial Rural Development Officer,

0PI Finschhafen {several herds are found in Finsch

area): The Principal, PATI, Popondetta, NP (PATI-

has around 10 goats): Thé Director, Seventh Day

AGR]CUITUBEIS
THEBAS]S(F

 Pidgin, Box 39, Banz,

to have a small herd): Talidig Vocational Centre,
Box 2070, Yomba, Madang (K45 per breeding pair],

Further references:
review:

See items on goats in book
"Lukautim Meme", VYangpela Didiman, 13pp,

WHP. Farming notes "Goats', 5
DPI Publication; Introd. to Trgpical Agriculture,

1971, seetion on goats. qgﬂ

N ‘cont’d - 1.
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Remarks Large numbers of goats can cause serious
_ deforestation if not systematically managed.

Goats in the tropics should have:

{1) Some rocky ground or rough concrete to wea
down and keep their hoof nails healthy, should he
drenched with Nilverm reqularly to prevent loss! of
condition from internal parasites.

(2) Be closely controlled by wire chain or
small boys.

{3) Be castrated and or dehorned where approprijate
to prevent deaths through mating rivalries. i

References: Goat Producticn in The Tropics, by,
Devendra and Burns, Commonwealth Agriculturg
Bureau, England, 1970. Argues for increased

use of goats in the tropics, where 2/3 of the
worid's goats live. Many of the current
criticisms are shown to be exaggerated.
breeds are studied.

Tropical

Observations on The Goat, by M H French, FAQ
Agricultural Studies No. 83, Rome, 1970. In--
cludes origins and history of the goat. Weighs
advantages and disadvantages of the goat in
subsistence econmomy. More than 400 reference in
the bibliography make this book a first step for
further study.

SHEEP SIP SIP
Scientific name: Ovus aries
Products: Fresh meat, dried meat, wool

Productive 1ife:
. conditions.

Feeding:" Short and fine grasses such as kikuyu
and Kangaroo arasses in the highlands and Kangaroo,
and Buffel in coastal areas.

Not yet known under PHNG

Age at Maturity: MaTes 18 monthe,' females 12-18 mos.
Gestation: 150 days, oestrus cycle 17 days, mu1t1p1e
births common hut not usuai.

Housing: Doa-proof housing is important, and they
must be penned at night where wild dous roam, Men,
doags, and pias attack sheep.

Disease: Lliver fluke controlled with Zani] .
Nilverm, or Thiobenzole: © Screw worm controlied by

r

Preangan sheer from

insnection and use of smear.

Supply; None will be released by DPT until 1978
when numbers have been increased. Farlier trials
in the mid-50's.failed for reasons not understood.

No reIeases are planned until we know more about

them. i
? -
No PNG references known.
PNG experience: Dr. T. Leche, DPI N.Z. sheep pro-

Jject, Box 766 Goroka (wgol and feed}s; Lloyd Hurrell,
Wau; Graeme Murray, Vaﬁ]ey V1ew Farm, Lae.

Remarks: There are less than 2000 sheep in PNG

800 of these are three hreeds recently imported from
Mew Zealand., There are others 'on some DPI stations,
mission stations, and farms. Sheep are not yet
recommended”until proper management in PNG is under-
stood. Some very good farmers have succeeded, but -
others .equally good have failed,

Box 348, Lae.

Initial contributor: J. Holmes, DPI,
REPRODUCTION OF FARM ANIMALS .
A. Gestation Periods, ‘in days N
Animal Shortest Average Longest g
Period Pericd »
Horse - 305 340 400 2
Low . 210 - 283 363 o
Donkey 365 ® 374 85 =
Buffalo 298 ‘310 330 o
Sheep 140 @ 147 160 2
Goat ~ 148 i55 165 » 3
Pig 109 112+ 130 =
Rabbi t 25 235 «
8. lIncubatiod Periods | %
N : 2o
Bird Ayverage time | , T
- to hatch ; O
ES ) B &a’
_ Chicken 21 £2
i Duck 28 & >
4 Guinea-fowl- .28
Turkey 28
i Goose . 30
;r ‘Pi_qeon 20 . e
! C. ¥Periods of @estfum'(Heat-perﬁods)
< oARinal T T Divatien erst Heat Recurrences )
s ~.0f heat after birth
. Horse 3-9 days 7-11 dayé - 2}4 weeks .
Cow 1-2 days 1-2 months +  Tb-24 days
Buffaio 1-3 days 2-3 months + 3-8 weeks
Sheep 1 day 2-6 manths 2-3 weeks 1
Goat 1-2 days  1-3 months  18-21 days
Pig 3-4 days - 5-6 dayé fr. 15-30%days
weaning i
f :
i




PASTURE

A pasture is an arez of ground on which one or more
crops is-grown as food for animals., Pasture muyst
be managed-in such a way that there is always
sufficient food for the animals. The *food must
supply all the requirements of the animdls for
differentstypes of nutrients. If the pasture

does not do this, either the animals will not grow
well or food will have to be bought, which s )
expensive.

0

Pasture for cattie and sheep- requires the highest
standard of mapagement because these animals will
eat only a lim¥ted number of crons. Pigs, doats,
chickens and ducks will eat a mugch-wider ranae of
. plants.

PASTURE PLANTS

Thé basis of all pasture for sheep and cattle is
arass. A species of legume is often added to the
arass.so that the grass and the legume grow to-
gether. The leaume brings two benefits. First it
will take nitrogen from the air and put it into’ the
soil;  this nitrogen will help to make the grass
grow better. Second the Tegume will contain more
of the impecrtant foods called proteins; the presence
_of these proteins will make the animals grow faster.

A good pasture arass must produce a high yield of
leaf which is attractive to the animals ang is
nutriticus. Finally, the grass must be able to
reqrow quickly after the animals have eaten it.
The most palatable and nutritiols arowth of most

grasses, is the young reqrowth which foilows cutting, |

"grazing or burnina.

" There arg several¥species of leaume which are used
Jin pasture. " There is 1ittle difference between
these.as food for animals: a.legume must be chosen
which grows well in the situation of. eath part1cu1ar
farm. =

Pastures can be classified into three types

1. Unimproved pastures arow onlv the Tocal-qrass.

2. Semi-improved pastures arow a lequme in addit-
ion to the local arass. i

3, "Improved pastures qrow selected grass species
wh1ch yieids hioher than a Tocal arass and alsc
grow a 1ecume B L

Your nearest Agricuttural Office should be able to
suggest plant species suitable for your area and
- where” you can get them.
f
PASTURE MANAGEMENT

_F

. should he s0

_D1ECPS

4
?

RUEES FOR PASTURE MANAGEMENT

-

1. Anwma1s\shou1d start qrazwnq when the pasture
nroduces the rush of green growth ('hlaze of growth'}y
which'will follow grazing, cutting or burning,
There will bela de\ay of severdl weeks between

grazing and the "hlaze -of growth', « -

2. Etach p\ani in the paddock shouid be cut by

a arazina animal once only. The animals should

be moved to another naddock before they need to
return to a urazed area for a second time.

3. Animals w1th the hiaghest nuteitional, needs
{milking cows, cows in calf) ‘should be put inte

the paddock first: Anwma]s ‘with. lower requirements
(dry cows, beef animals)” TAR be put into the S
paddoCk after thelothers have had the best of the
grass. The first group should be removed before ™
all the foliage isieaten - rile 2 still app11es

- H -

& i
PASTURE IMPROVEMENT"

The, better the paséyre the more beasts that can
be stocked. Growingia legume with local grasses -
will improve a pasture, Lequmes are usually
grown from seed. The: seed can he sowi among the
qrass. Lequme seeds must be inoculated; the
inoculum can be obtained free from DPI, Konedobu.
In many cases the seed needs scar1fy1ng also. This
can be done convennent]y by boiling some water in

“~a suitable coptainer, takina the fire away, dropp-

ing the-seed into the water and allowing 1t o
remain while the water c0013 doyn . Altermatively
out the seed into a cement mixer and run the mixer
for ten m1nutes

For the best pasture, the area should be ploughed

te remove all existing plants. However, the qround"
need rfot be worked té a fine tilth. The new-grass

£ as soon.as possihle.  Some grasses
are qrown frdfh seed, cthers by planting . veqetative.

A Tequme shotld be sown at the same time

or short]y afterwards.

. : - L4
; oL - ‘

PASTURE MATNTENANCE .
Other methods can also be used Lo keep-a pasture
in good conditionm.

Cutting after the animals are removed Trom a paddock
removes .unegteén growth which has grown old or is of
poar quality.  Mew regrowth will come over all of

the pasture’ :. ‘ : !

Rolling will break or damage vieeds. wWhere the
arass: $preads. veqetat1ve1y, rolling will force
additigndl’ pieces. of stem intg the ground where -

The mast 1mportant part of manaqement of pasture
is the 'stocking rate', that is the number of
animals feeding on the pasturu. This s gererally
wWritten as number of beasts per hectare {pne beast
equals cne mature cow). If.the stocking rate is
too hiah, the animals will eat the qrass more
quickly than it will grow. This will eventually
ki1l the grass plants so that the food available
will become less and less. lYeeds will grow where
the arass ﬁWagtS die; some of these are harmful
to cattie. '

they. will noot and thicken the qrass cover,
Vegetatively spread weeds 1ike blue ratta11 w111
also be spread..

Chem#ca]s can be used to kill weeds.

Fert171sers can improve growth. _Nitrogen fertiliser :
can Be beneficial when the pasture consists only

of arass. When a leaume {5 present, .nitragen
fertiliser is-of 1ittle value, Phosphate fertiliser
will benefit'a lequme. Potash fekfiliser may be ..
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necessary in some p]aces "Fertiliser®isg should »
..be d1scussed Hith, gn adv1sory off1cer beforehanda

Contrl?uteqzby.

v

A Buide ter Better Fastures for the Trop1c3 and
Bub-= Iropics, Wright Stephenson.and Co, Ltd.
K11da Road Me1bourne 3004 Austra]1a

¥

L Th1s was d1str1buted ree, ‘may be out of ©
3pr@pt now, but is very very good, and worth
tryﬁng te f}nd ‘

An Tntroduct1on to. Tropﬂcal Grass1ands Husbandry,
.’by R J. Hchroy “Oxford U. Press, Londen, 1964

. This book is, a]ready a classic field reference,
“is found inmost DPT offices throuqhout ENG.
Iropical.pasture management and improvement are
the focus of the bock. Grasses and legumes
suitable for the tropics.are jdentified and
discussed by each specias. level: s1mp?e

-

g
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SELF RELIANCE mavy BE THE FAVOURITE TERM IN PNG
THESE DAYS, BUT SO MANY OF US STILL CALL FOR HELP
“BEFORE WE HAVE MADE GOOD. USE OF THE RESOURCES AL-

READY AT HAND.

SELF RELIANCE MAY BE THE ABILITY TO DO THINGS WITH-
OUT HELP, BUT EVEN MORE THAN THAT, IT'S A WaAY oF
THINKING, A HlLL_TO SOLVE ONE’ s OWN PROBLEgﬁr

REALLY NEED IT, THE PROBLEM IS THAT SOME KINDS
OF HELP LOCK US INTO PERMANENT ONGOING DEPENDENCY
UPON HELP,

SOME OF THE ACTIVITIES FOR IMPORT REPLACEMENT FOR {
EXAMPLE, MAY. OR MAY NOT MAKE LS MORE SELF RELIANT.
THEY MIGHT MAKE ,US SELF-SUFFICIENT BUT NOT SELF~
RELIANT . THERE S A DIFFERENCE.

SELF RELIANCE IS THE DEGREE TO WHICH YOU ARE ARLE
TO CONTROL YOUR OWN DESTINY, NOBODY IS TOTALLY
SELF-RELIANT, WE CAN LIVE WITH INTER-DEPENDENCE.
BUT'NO NORMAL PERSON OR COMMUNITY WANTS TO BE
CONTROLLED BY OR DEPENDENT UPON OUTSIDE FORCES,

4F YOU WANT HELP, BE SURE THAT YQU UNDERSTAND
JUST WHAT KIND OF HELP YOU NEED AND CAN CONTROL.
THAT'S STILL BEING SELF-RELIANT,

“THIS BUK IN YOUR POSSESSION IS NOW ONE OF YOUR
RESOURCES, JUST AS YOUR MONEY IN THE BANK, YOUR
SKILLS AND KNOWLEDGE, YOUR GROUND AND GROWING
GARDENS, YOUR COUNCIL AND YOUR GOVERNMENT, HOW
YOU USE.ALL OF THESE TO GET WHAT YOU NEED OR WANT
IS YOUR MARK OF SELF~RELIANCE,:*

8% SR

730 St

C N11Lson, Un1tech Box 793, Lae

—

" debate.
‘Taw, and at the same time we advocate improving

- Breeding:

R
T-‘More B.nd more often I ] \?e the = -
ho:rlble thought 1h ath 1¥bur spanding,
1gf -ghe ity, |
. ,'1tv by
1~tq bac‘ksuge

DOMESTIC RABBIT

Editor/s note:
article has been indluded becauss it contributes

Rabbiits are i1legal in PNG. This-

accurate, helpful information to this continuing
We urge our readers to respect the present

restrictive government policies.,

Scientific name: QOryctolagus cuniculous -
Description:  Domestic rabbits provide meat and the
skins can be made into useful pe]ts At full growth
& Domestic rabbit weighs 4-Fkg, giving 2- 4kg of
meat, depending on the breed., Domestic rabbits may
be bred at age 5-6 months and will breed well up to
3 years, occasionally to 6 years.  Breeds that do
well in the tropics are "New Zealand Whites' and
“Californian Whites."

Feeding: It is a common misconseption that Domestic
rabbits can survive on-d diet of leaves on]y Caged
rabbits need grain as well.

At maturd'ty {(5-6 months), Domestic rabbits
may be bred. They take 31-3? days for gestation,

and may be rebred six weeks after the litter is

born. & to B babies are usually born. Up to four

+ Titters a year are possible with good feed.

Housing: This can range from a minimal packing
crate that has a few holes for ventilation and a
place for foed and water to more sophisticated
houses especially designed for rabbits. A water-

tight roof is necessary. cont'd




Common: pests or d1sease§y§*Domestﬁt rabbits get-a &}
- number. of sores. and-mites that result from dirty or
wet cages, and alsd.ringworm. @9cc1d1051s and

3, diarrhoea are sometimes a probYem. -Nearly al¥
diseases of Domestic rabbits ﬁan be prevented with
“clean dry housing. And if ygu don’ t have secure -
hous1ng, dogs or cats will qet them.:

#Thére are’ ‘ne known
SPNG at this time.

Sources' of breeding stock;
supplies of breeding stoc

A

' Further refererices: Rabb1t-ra151ng for Fun and
Prof1t Farm Bulietin 19, Qept. Cevelopment

. Communications, College of Agriculture, College,

"~ Laguna, Philippines, 1967, P1.50; Domestic Rabbit
Production George S.'Temp1e§0n, Interstate Print--
ers, Danville, I11inois 61832, USA. US$6.75;
American Rabb1t Breeders Assoc 4323 Murray , Ave
g1ttsburq, Pa. 15217, USA. USSO 25 -

'”Jt is be11eved that there has been .ng exper1ence o
“with rabbits in PNG., But domestic rabbit production
is a fedture of trop%ca] countries such as Philip-
s pines, Indonesia, Mauritius, N]qerwa Vietnam, and
Jama1ca

.

-

.» The following is reproduced in whole without comment
: ,from The South Pacific Bulletin ¥ol 24, No 4. pp 19-

"Rabbits for Meat™, by W.F. Bewg,- Animal Produc-
t1on Officer, South Pac1f1c Commission:

"Meat js becoming more expensive and demand is
“increasing, At the same time, attempts are being
“jpade’ to reduce levels of “imports to save dollars.

“Under these ¢ircumstances, there is a move in some
countries to try and produce more beef, and to
become self-supporting, however, many pecplie are
not in a position to keep cattie. Almost anyone can
keep rabbits. The purpese of this articte is to give
A general idea of what is involived in domestic
‘rabbit-keeping for anyone who is interested.

" "One way in which the Government of Nigeria in West
Africa is tryine to increase protein consumption in
peoples’ diets is by encouraging a rabbit industry.
Farmers can obtain rabbits from 18 Government breed-
ing-centres whir* oroduce thousands of rabblts each
‘year.

“"Another country, Maurwtius, off the coast of Afr1ca
has a similar programme.

"West Germany.produces twenty thousand tons a year

"of domestic rabbit meat. This is equivalent to
about half the total recorded meat consumpt10n of
the 19 countries in the SPC area.

nTame rabbits ‘are mere efficient converters of food
into meat~than the usual farm animals like pigs,
poultry and cattie. They need less food to produce

the same amount of meat as the other an1ma1s ment-
. ioned.

“Tame rabbits, as they are sometimes called, are
quwte_d?fferent from thé.wild rabbits which are such
a pest in Austraiia and:New Zealand. They are much
less able to look after themselves outside a cage
and their Tife is not.likely to be very jong should
they escape. They are often white in colour, which

" makes them easy to see, n t very fast runners, and

" peedation. J_.

~to as. "Fryers because ‘they are suitable-fér cooking
_eight weeks of age.

S doe produces her 11tter 28-30 days after mat1ng,

»"01d packing cases make dood rabbit cages.” Abouts
s’ moof floor space is sufficient for one rabbit,

“eat grass.
Wil produce, but green-grass, green leaves or -

~adds to the expense.
.often the main work of the day for the domestic

rabbit keeper.

" rabbits.

-""F"""""""""F!!'F"""lll!lllll!""'!llllllj

unTike theirwild cousin they. Tide on top of the

ground instead of 1in th rotection of underqround
ho}es

: f* LA
”Researchers [n Austra11a found that dome’t1c rabb—
1t5 “reared in cages .and then re]eased diginat re-

produce and succumbed to 1n1ury. d1sease and

Fa

-~ T

"The basis of rabbit- keepihq is to'have one or more
females (does), each in'a sgparate cage, and to fat-
ten and €at- their offspridnd. These are usualTy

k}]ledlwh11e still young, and are sometimes referred

by frying. They are norma11y regdy for k1111ng at

but the young do not come out of the fest unt1h they
are _about three weeks old. Where tha animals.are!” -
well managed, it is quite possible to mate the doe
four times each year and produce four lots of rabbits
for ki1Ting. A1l being well, she can produce between
30 and 40 young annually. These will weigh. abgut
40kg alive, representing about 20kg of meat.

STightly more-than half (55%) of the animal is
carcass meat. ’

but since the doe and her young will be together
about 1sq m is recommended for each dbe.

"One of .the advantaqes-of'nabbits is that_tﬁgy
The bettgr the food, the better they

Tegumes and vegetahle kitchen scraps will do quite
well. Commercially concentrated. foods rather 1ike:
chicken mash or pellets can be fed, of course, this-

"Five m!nutes spent cutt1ng some green material is

“Strong and sometimes emotional views are held by

some people on the advisability of keeping domestic

This is connected with the experience with -
wild rabhits, particularly-in New Zealand-and Aus- .
tralia. However tame rabbits are not quite the same
animal, and if they escape, they are not so well

equipped to survive.

"It is also worth noting that even in Bustralia,
rabbits have not spread into the subtropicat and
tropical parts of the country and, of course, most
Pacific Islands Tie in this climatic area.

"For- the average househelder, rabbits offer an
opportunity:to produce meat for home consumpt1on
w1thcut the need to buy expensive feed."”

3

GUINEA PIGS (No- Article) (do you know what a baby one
of thesg is:tcalled ? a new guinea pig! Bah!)
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Tilapia mossambwca

Tidera

nScaent1f3c name :

This article w1T? not téll you how:to grow t17&P1a
Lbutiit may-~help you to Jec1de whether or not you,
smuw Uy

“Tijapia was first introduced to the Sepik in 1959.
Since then it has spread to all parts of the river
~and has now become the protein staple for the

“river peeple, and a vital part of their economy .

The estimated possible total production is 30,000
 tonnes per annum. (Inland Fisheries Research Unit,

’ Aﬁgoramg 22,000 tonnes would be utildzed for
commercial exp?01tat1on developed. by villages at N\
Angoram, Amboin, Chambri ]akes and Ambunti, =
. Production is steadTTy incredsing and has reached
4 OOOkg per month for market1nq

Work.involved 1n produc1ng sa]téﬁ fish is as
fo]lows

1. Catching: Most of the-fish are cauhht in
’ g111 nets set ovnrn1qht and picked up about 1
5 o"clock in the morning.

2. Cleaning: Fish are beheaded, de-scaled and
cut down the back, leaving the belly skin

intact. Guts are removed and the f1sh is
washed carefully
3. Salting: Fish are laid flat in a plastic

bucket betwzen layers of salt,
a period ofitwo days.

and left for

4. Drying After removal from the brine, the
Tish are dried on limhun. beds in the sun for
3 or 4 days. Hot air drvers -can be used.

5. Packing: = Fishermen fake the fish to Angoram
where 1t is repacked into 20kg lots for shwp—
ment or a1rfre1gh+ _ v .

In1t1a1 cap1ta1 investment reQJ1red by the people
to commence salting operations is K3.00 for
purchase of 25kg of salt. 1t is ideal for low
income villagers to start. The price paid to the
fishermen is 25t per kilo for their catch..

Fisheries Officers coneentrating on a continual .

supply of this product have now overcome the two

. major problems of marketina of the fish: trans-
portation and storege. Salted tilagia has proved
to keep for-a period of months without-refriger-
ation. Tilapia is now economically transported

by boat and highway trucks throughout the country,
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- with kaukau or ricel

s{k1.00/kg).

L f’it.'_ E { - ; ﬁ“_ .
Fresh Food Markets handle most of the wholesa11nq, .
while-government institutions can.alsg get Tilapia
throuqh the1r government stores account : T

Tilapia has become a popular part of tHe d1et dno T
many PNG villages., The:salt is a very va]uab1e
compongnt when the tilapia is-steamed or mumy 'd
The tilapia exhibits*a 307
to 40%‘1ncrease in weight when spaked. There is-
no waé?%qe of tilapia it is ground or hammered
inte a f1ne mea], th%Qwég? be. used as a paste or

cake

Nutr1twona§]y t11ap1a compares favourab}y w1th
tinned mackerel, but has a lTower amount of energy
per gram:Qf fwsh T11qp1a is actually less
expensive for the comsumer thah mackerel for‘
protein. However, mackerel still prov1des an

extra measure of energy ip ‘the form or oil. .
Nutritionisis say either type of fish is worthwhile
to include in the villdge diet. Roughly, th¥ee
tilapia are equal-nutritiona*ly teo one tin of

‘mackerel.

wr

Trade stores will®be interested to know that there
is just as much profit per bag of tilapia as per
case of wmpoFtedmt1nned fish. Wholesale purchase
of 48 cans @ 26t per tin and retailing at 30t,
leaves K1.92 marain per ci#se. A 10kg bag of

“tilapia holds approximately 100 fish, wholesa11ng

at 60t per kilo and retails at 10t per. fish .
This leaves between 2.5 to 4t mark- up
per fish or KZ 50 to K4 00 for storage, hand11nq
and protit

Tilapia is a PNG_product;-and its promotion will
help decrease food imports. It.is howeyer; illegal
to introduce -tilapia to waters where it is ngt
presently egtablished. -
For more informaticn approach your business
develdpment officer.  See book , p 88 o .

C.T. Kelley, Box 179,
Mt. Hagen, WHP.

Initi}] contributaor:

The Fﬁshes of New Guinea, by Ian Munroe, DPI,

~ Port Moresby, TUG7

This is the definitive book identifying the
fishes of the New Guinea waters, if you need

such a book. Many colour plates and drawings.-
Mames -are the common English names and the scien-
tific names, but no.local mames are included.
Level:advanced.

CARP {Nq article)
QYSTER ?No article)
SHRIMP {No artigle)




Insects

HONEY. BEES

jensific name:'zApis'meT1ifera
Products: Bg1k honey or comb honey

Aqe'to first production: A colony wild beq1n Dro-~
duction within 6-12 months,

Normal productive life: Under proper management
a colony will produce indefinitely. Honey may

be extracted every few months. for a total of 50kg
per colony per year.

Breeds available; Italian strain ~

‘Feeding: It should never be necessary to féed
‘celonies in tropics as bees feed from flowers.

Breeding: - It is important to have a high quality .
queen for -domestic colonies or for upgrading wild
colonies. Under good management a good queen
will maintain.a strong colony with plenty of
foraqers

Housing: Specially constructed wooden hives are
required. Plans aveilabie from OPI, Box 766,

Goroka. Woodware is available freom Kubinja Hiah
School, Goroka. Other ecuipment {smokers veils,
foundations etc.) from PNG Baskeeping Supplies,
Box 319, Goroka.

ThPre are no recorded diseases of bees in PNG
The wax moth, & pest of hives is no problem under
good management.

Sources of supply of breedinag stock: Wild
colonies ar hobbyists in PNG. Stock will he
available from DP1 inglate 1377 when research
phase is completed. Wild colonies can he uparaded
with DPI supplied queens.

“Further referencegz The Australian Beekeeper

Magazine, Box 20, Maitland, MSW 2320, A%7.20 per
year. Lists articles, supgpliers, references.

Beé Keeping in ‘the Philippines, Morse & Laigo, S56pp
1968 P&.10." Dept. of Deve opment Communicatian,

UPCA College, -Laguna, 3720, Philippines.

Location and result of PMG experience:  J. Swincer,

DFI, Box 766, Goroka. Research still underway
but Tocks promising. Best recorded 12 month
productioﬁ{@ﬂkq;-averaqg_Sng.

Remarks: The initial costs of a hive are about
K30 and the smoker and veil cost KI8. Other equip-
ment as desired for protection.

Throughout® this article good management is stressed,
because it is so important for successful beckesp-
ing. ™A potential bee keeper should arrange to

~visit a colony and work with it before investing.

‘Some people have a natural aptitude for bee keesp-

"ing, and if you are not one of these, bee keeping

is probahly not for you. Bees need continued

proper management to produce well, angd-if you. feel

it is too hard you will not have success, T1f you
naturally like looking after bees, your first re-
ward will be pleasure, and the honey will be a bonus.

There are many difficulties with bee keeping. The
most discouraging is that even with the best of
care,’a colony may swarm - that is it will decide
to move to ancthey place - and you will have Tost
the colony.

Initial contributor: J.C, Swincer, DPI,
Box 766, Goroka EHP.

Photos_from ONWARD magazine

TNSECT REARING (No Article)
INSECT MARKETING (No Article)

—

SILKWORM REARING

The sitk industry in PNG 1is present?y centered at .-~
a breeding/experimental station at Kagamuga. A"
number of village mulberry plantations have been
established at various Tocations in the Southern
Highlands, but preduction has been very loy.

Proper temperature and cleanliness are crftica] for

successful silk breeding. A number of mulberry
strains have proven sujtable for the highlands,
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,Fun&ﬁs diseases have been a prohlem, but these can

a_bombyx-worms .are the best for ‘these conditions.

be controlléd .through strict hygiene. Spore-borne
viral diseases are alsc dangerous and effective
preventative. methods are being worﬁ;d on.

Rear1ng of cocoons has proven successful at K@qamuga,
with a high*qualdly silk being produced. Processing

is still in the experimental stage.

N * 1 3
Growth'in this field will oniy take place if pro-
duction stabilizes at a high encugh level te warrant
the necessary capital investment, and ifidetailed
studies prove silk rearing to be aw attractive

‘ecopomic activih .Silk cannot be recommended as
a viable village activity, at this staqe.
In1t1a1.contr?butor - C T. Ke]?ey, Box 179 _kﬂnf_fr;f4~~
: Mt. Hagen, NHP E

Wildlife
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CROCODILES- -~ IR

Scientific name:’ Crocodylus spp.

There has been considerable-talk i the past year
about rearing crocodiles for their skins ‘in village
pens. Here-are some excerpts from the OPI Bulletin
“Ra157ng Crocodiles in V171aae Pens™, by D.F.
Puffett:

Some typical prices (subject,to change);
water 45 x 10cm belly width, 20-50t; 90 x 20cm,
-%4.00; beily width 25cm, up to Kl14. OO belly w1dth
30em up to K21 06.

Fresh

A strong pen is essential, either wire or strong
poles imbedded in the ground. The height above
ground should be at least the length of the longest:-
crocodile weu intend to keep.

A pond is needed inside the pen, if possible, Tined
with wood, as Lrocodiles can dig into the side of
a pond

Anather he]pfu] publication:

Crocodiles 45cm- 1onu are good for, start:ng, as they
are easy to handYe. -~ .

Ly

It is be{ter not to mIk 1arge and,Sma11 crocod11es
as the big onks -might eat the small ones. But fresh
water crocodiles- and sa]t water crocod11es can be -
m1xEd - .

A . o T
The skin of salt water crocodiles is more valuable
than that of fresh water crocodiles, because, the
scales are smalier. But most skins sold” in PNG are
from fresh water crocod1les .

Crocodiles eat meat from an1ma]s, bzrds and fish.

- They will ‘Tive without regular feed1ng, but do notu

grow as quickly.
Crocod11e meat may be fed back to crocodiles.
Peog]e can also eat crocodile reat.

It is normal for some of.the crocodiles in the pens |

to gie. But if the skins are'recovered quickly, they
are marketable.

-The easiest way to keep the‘water in the pdnd clean

is to channel water in from a stream to flush it out,

Shade is necessary.

”Crocod11e Industry

Tra1n1ng Manual™ hy John Lever, March 1975, - Free.
For more complete information, write: o,

Wild Life Branch o

Dept. of Natural Resources

Box 2585 <o

Konedobu-. )

V ~ ” = B

WILDLIFE A | 5

The Wild1ife Branch of the Départment of Natural
Resources has the best record in PNG for sharing,
information regarding its work. A large number of

- practical pamphlets on wildlife raising and pro- -

tection are available. Some of the most 1nterest‘—c

ing are: s

69/5 A Guide to Dangerous Snakes in PNG

71/3 The Préservation ot the Garu Wildfow) Egg

' Grounds .

71/6 A National Project for the Conservation of -~
Birds of Paradise in PNG

72/2 Raising Crocbdiles in Villade Pens

75/2 Wildlife Ldwg 4n PNG r

7/5/8 A Deer and Wallaby Farm in PNG

7549 Wildplant Utilization in PMG

75/19 Proposed Organization of Crocod11e Farms'

‘ in Western Province

75/27 Endangered Animals of PNG

76/4 Collection Export, Research and Fw]mlnq
Involving ¥ildiife in PNG )

There are aTso two Crocodile Farm1nq Manua]s

Book 1 Low Cost Pen

Book 2 Caring for Crocod11es
There is also a manual on raising Cassowar1es

You'll get a complete list of the pamphlets by !
asking for 75/17 List of Wildlife Leaflets from .
Wildlife Branch Box 2585, Konedobu. ’

CASSOWARY (No Art1c1e)
BUTTERFLIES (Ng Article}
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Crop Processmg LT s wvw

and Utlllsatlon * T ‘
- Yo h For storage the breadfruit is wrapped in pandanas
,,,,,, S L -leaves . which have_had the -thornes.removed. They.
; : aré wrapped tight enough te be sealed from air. In
a smoky kitchen or-a cool dry place the preserved
breadfrult will keep for gﬁvera] years. P" . -
) - Tﬁ1t1a1 contr1bu{or q.6. Tap1suwe, Yudal,
DRIED BANANAS - _ , PO Kérevat, ENBP.
Gieiln Uganda green bananas;Lprabab1y plantain. var1et1es) i
are_____spht and sun dried. The dried bananas are then CASSAVA(TAPIGCA) STAR{:H
. -crushed in a mortar and pestle. The product, a type .
~ -of flour, is used for porridge or similar recipes. " . Starch Product1on
) . J. Greve {a) The mature roots are Hrst. washed to remove
' . : dirt and loase soil. . R
A ' . - (b} In small-scale operations the roots are then
:.J_BRESERV_ATIDN QF BREADFRUIT ) peeled by hand 1o remove the skin and cortef; on a
R ) ' ] . " factory scale only the outer skin i< removed, since
i-In the New Hebrides breadfruits are dried and when processing large quantities of roots it becomes .
i istored for later use. . economic to recover the starch from the cortex
& You will need: Breadfruit although it only sbntains about 50% of that in the
o ' firewood or coconut shells core of the root,
- stone =~ * () The roots are next sliced and put throuqh a
a portable bed f0cm high made rasping or gratina machine to produce a slurry or
of split bamhoo nulp.
& Pandanas ieaves - N )
. & Elean salt water : ‘ {d) The slurry,is then sieved to“separate, the-
o . ) Ffibrous tissue from the, starch milk. Cons1derab1e
“A large pit is dug 30cm deep'and & table big enough quantities of clean water are used at this stage in
to cover it is made from bamboo. The pit is filled order to ensyre efficient separation of ‘the starch
with stones and a large fire is built on the stones. granules from the slurry.
The breadfruit are put in the fire to cook just long .
enough to loose their green colour (e} The starch milk 1§ collected and left in =
‘ . Sett11nq_tanks for at least six hours, when the
Then the breadfruit are cooked they are removed . StaTCh §1nks to the bottom and the liquid is
from the fire to cool. When cool the skin is peeled  drained’away. .
and the breadfruit is cut in half. The part in the ‘ . ’
middle of the breadfruit is taken out unii] the (f) The surface layer of the starch mass is usually :
wall of the breadfruit is 5cm thiek. The breadfruit @ yeliowish-green colour and contains impurities
w-washed carefully in fresh seawater, ‘and then ’ 323 1; ?herefahehserapiq Of;’ 1eav1ng1a CTiimi ¥h1te
laced on the bamboo bed like an upside-d ’ s below, which 15 stirred vigorously with water
P " T Ki &n upside-down cup and then left to settle. This washing and settling
A D A process. is repeated- once or twice more until the

- — starch is judged to be sufficiently pure.
over the. hot stones {q) The starch cake is dried, either by spread1nq

A11 the unburnt, wood is remcved from the fire, ~ it out in trays in the sun or in factorles in hot
and the bed of breadfruit is placed over the hot air driefs.
stones. - Each day for four days the breadfruit is (n) Fina}]y, the hard lumps of,starch are crushed

" dried over not stones after a big fire has been into a powder and sieved.
made to heat the stones,

’ It should be pojnted out that because the cells
After four days the breadfruit is dry enough to of cassava rootgkare re]at1ve1y tough, the grinding .. .

finish drying in-the sun, put first the breadfruits process must be efficient in order to Tiberate ail
are turned the other side up? After three more

the starch granules and to obtain an extract10n rate
days the breadfruit is harder than a-dry biscuit.

of approximately 20-25% commercially.




. USE.OF FRESH coconuTs | 0 T 1
ilse, of coognut’ cream -and cocon? MK erbasic..” It ’
u

* is. added to taro, yams, kaukaud pu
leaves, cooking bamanas, s5ago, and pi
a]so excellent with fwsh meat, and fow

in, green ]
it. It is°
A

) Coconut cream: Grate the coconut Add % cup of the
coconut water or other hot water: ‘Allow this
ta stand i few minutes. Squeeze with the hands
dnd then put the grated-coconut in a piece of
cheesecloth or a stratner, and. wring or press:
out the coconut cream ' o

Coconut milk: Use about 1 cup of water to every 2
cups of scraped coconut. Follow the same pro-

# Ingredients needednz M@W cotonats 1
‘Equipment needed: Large @bokingspan - _; C .

*_ The Process: ) .

..'. -

~Locenut scraper .
Optional - oil press |
or opt1ona1 - cloth bag tor
“squeezing qrated d'fbnut J

i ‘ r

" 1. Grate the mature fresh coconuts as you-wouid .

for most cooking purposes. .
2. Squeeze out the cream, either with your hands,
or with a cotton sack, or better 5t11?, with
. & small press. !
3.7 Rinse out the grated, coconut with the‘water,
and squeeze that, too.

v ————. Cedure#as above with the. same coconut you'havé . 4. —. Gook- the comblned cream and the rinsed (coco—,

already squeezed the cream from ‘Or you can
. skip the first process and dg- “this directly.
If the milk stamds in the #ri idge, the cream

-will .come to the top and harden, and it can
easily be removed for ustng in special ways.

R
\

Dry1ng Put the grated or $hredded coconut in a
shallow pan and dry in’ the sun,
oven, but stir frequently to keep it from
turning brown, in the case,of - an.oven. The

. 5un method may take several days,. but takes

. little ,effort. The oven s faster,”but can-
stant &ttention is requireds £tore in tightly
tovered containers, ;

.. . ¥
Freezing: The grated ccconut (not squeezed) can be

frozen in plastic baqs or conta1ner5 for use
when needed:

. Chipe for use with dips: As-above, the coconut s’
dried in the oven. However, instead of
shedding, it is cut into fine strips

Bakina: This cotonut can be used in place of
dessicated coconut, even without drying it,
if you reduce the amount of 1iquid in the
recipe. This is becausd there is so much milk.
in the fleshly grated coconut. For using on
top of merinques or cakes, just toss together
tightly the freshly adated coconut meat and a
bit of sugar. SprinkTe it on the top of the
merinque before baking - the sugared coconut
turns a nice brown and becomes stiahtly crispy.

Box 1463, Lae.

Initial contributor: Lae YUlA,

]

0IL FROM COCONUT

This «is a traditional method for extracting oil
from coconuts. The usual use of sucﬁ%b11 has been
for 0iling the hair and body, especially for feasts.
In Tonga_you can;gegﬁoleg;l,ot such_coconut oil in

small bottles ‘being sold in the markets for this
purpose.

Caconut 0il is also good for cocking, and for making
scap. In the Philippines many people in the rural
areas used it for fuel during World War ll,to run
their small diesel engines for rice and corn mills
when no other fuel was available.

M
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or pléce in the -

BUtensiTs:
© film bags,
" drainina food).

benzoic acid)

nut milk) gently over a ¥ire. The aiil will

gradually Tise to the sukface and bedame

somewhat clear, {A-small lameunt of salt, about
C3-0% will speed the settlfing of the so11ds

.+‘5. Separate oil from water g pouring off the oil.

Mote: This 0il will not keep for a longf time, and
it can make people very s1ck if thew Eat it when e
is too oId

v ’ . T w -

The residue from squeezing the grated coconut is

“useful for cooking purposes or for animal feed.

B

PROCESSING GINGER o . :
Plastic basins;.kﬁﬁves, laddle, plastic

colander {a perforated utensil for

Raw "ateridls: Ginger, spdium benzoate {or

he Process: A. For sliced Gingér: #

1 Wash fresh whole ginger .~ .

2. Peel by scraping off the skin.with a knife
3 Stice 25mm  thick -

&

“Dip in 4% sodium benzoate (or benozfc acid)
sotution {2 to 3 thsp: Pper litre of water)
for 5-10 minutes. Sodium benzoate may be
. purchased from ICI or from drug companies.
Drain off ligquid. Spread on wire trays lined
with nylon mesh or woven bamboo.
fi. Dry in a forced draft drier or any suitable
drier at 63-66°C to 5-7% final moisture content
or until slices are crisp and feel dry to the
fingers, If possible, dry under the sun.
Pack in insect-proof containers.

B. For whole Ginger:

Wash whole fresh ginger

Peel by scraping off the skin with a knife

3.  Soak in 4% sodium benzoate solution {one
week or. 1onger)-4& a—eovered-container-——--

4, Spread on wire or bamboo trays

5. Dry in a forced draft drier or any su1tab1e
drier at 66-67°C to a final moisture of 9-11%
or until the ginger feels dry to the fingers.

. If possible, dry under the sun.

6. Pack in insect-proof containers.

S

Initial contributer: A. Hepworth, Box 793, Lae.




“produce-a Tot of bran,

Tom PROCESS 116

RICE PROCESSING

Rice hu]Ts Fre not tasty, .50 there are a number of
wdys to remove them. The cheapest method is to usé
a mortar and pestle. Cut or burn a dish-shaped
hollow in a tree stump and pound a kilogram of
paddy with a long post 10 - lhem in diameter. You
will break many grains, and you must Tater blow
away the husks, but all can be done with bush
mater1a1s

10 !

i
i

- A Fb?e advanced method is a hand.operated mill
that is 1ike*a coffee huller.:(below) Properly
adjusted it will produce brdwn-or white rice w1th
mostly whole grains, Cost is about K100, but it

_will last many years. With a large Du11ey it can
be motorized. Order throuqh Plantation Supply and
Servites.

A larger mi11 using the same principal is instal-
led at Gabmazung near Lae. Mi1ls of this design
polish and brokens, S0 you
4 should have. pigs or ch1cken5 nearby to eat the

: waste. Forya larger mill initial cost and main-
. tainance aré Tow. * ) ¥
~ Most rice mills in PNG usearubber 'rollers. From
‘the, smallest village mill to the big midl at
- 2Bainyik rubber rollers arg used to separate the
~hulls from the paddy rice® With rubber rcllers
therq is very little dameoe to the grain.

sRubber roller mills are more expensive«to buy
“and to maintain because the rollers wear out in
.5-20 tonnes of rice, but fhey are easier to run.

The CGordon

same princ

a5 a

corfes
huller, and i
developed From
the Engleuu“:r
huller. It

4T wll

easily mect
needs of

the
two or
three famiilies

o "heats" roll
cne wheel turns

T

A rubber rollier
toward each viher

s third faster

space batwasn

g a small
the husk is
{below)-

N

~ CORN PROCESSING - GRINDING

-]

The Process:

Many people #n PNG eat fresh cérn after boiling it
of-roasting it, but corn cam also be kept forsa
Torg time unt11 you are\ready to eat 1t if you dry
it properTy. ‘ \

Dry corn must usually be processed before eating.
It.is best to gnind it, unless you make it into ,
hominy, but there is no recipe for hom1ny yet in
the Lik17k Buk. . 11&}

B

Fau R |-
Grind the corn; eftﬂh} by breakin@ it fine in a
martar and pest]e -oP-by” using a, grinder. You can g

Susesa meta? gra1n m111 fp 106} Or & concrete one.

Do nof qr]nd more grain than you can eat in 2 or
3 days. The .embryo of the graih will be broken
during the grinding, and the 0il in the embryo
will turn rancid quickly in storage.. '

To get—a fine meal Srom Earn you may have to pass
it through the grinder several times. Save time

by screening the meal through a piece of flywire,
and onty regrind what does not pass the screen. '

You cannot make ordinary(breéd from corn meal be-

dasg it is Tow.in gluten protein, There are good

retipes to use for cakes and poryidge from corn.'fﬁ
) @

-

3

DRYING KAUKAU (Sweet potato) 1

Equipment needed: Plastic film sheets, knives
or cutting machine for slicing.

Ingred1ents required: only kaukau
Cutting:

al Select only sound, strong tubers, both Targe
and smal] i
b}  Wash. Do not remove skins. |
¢} Cut with a sharp knife into slices no more
than .5cm in thickness {or use S1icing device).
d)  Put.out on clean plastic i .
e} Use the rubbish kaukau and cut pieces as
pig food immediately. -
Drying: (1 to 3 days under average conditjons)
a) Plastic should Tlay up and down a s]ope 50
that water has no oppprtun1ty to lay in
pockets either on or under the plastic.
b} Keep the grass under the plagtic cut short.
Long wet grass slows down drying considerably.
¢} Lay the cut kaukau out in a thin Jayer. No
doubte layers. :
d} When opening plastic in the morn1ng -

1. Do it early and every day.

2. Spread the kaukau out so that it covers
the whole plastic.

3. Anchor the edge of the plastic with
enough stones to prevént the wind from
blowing the plastic shut. -

4. Hatch for tends developing, such as Teaky

plastic, water pockets, etc.
them immediately.

and correct
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e) Black p]asttc 13 superior to other co]ours
It absaghs’ heat rather. than reflecting and
therefeore Jr1es the kaukau -faster; - —

f)  When closing p]astlc before a rain or in the

: even1ng._,,, N : .
: . ““Cover properly- so pRat no rain will enter
o~ during the night: —
_ 2. Use older, broken plastic as a .double-
layer on -top of other plastic to give s
© extra protection, ‘ -
- 3.+ Use your newest plastic during the rainy |
- - days, and the older, cracked plastic durtng

" the dry times.
4. Use stones ‘to-help hold down @dges o
5.7 Roll the bundle half turn, so that the-
open edge is dowrn
6. ‘When the kaukau is dry, get it off !
quickly and into clean bags. \

Stofage: Dry kaukau is not hard to store,

1. - When dried enough, the kaukau slice will snap,
“and not bend. . )

2. ~ Put into a dry house, not on a dirt floor.

3. Weevils do not bother dry kaukad. \

Sources of msupply of materials: Plastic film found

in most builders supply stores.

PNG experience: Dried kaukau has been successfully
stored with the ‘above method- in the Wapenamanda
area for up te one year w1th no not1ceab1e
deter1nrat1on . H

tInTtia1 contributor= M.L. Herman, St. Paui's H,S.,
- -~ MWapenamanda, EP.

/V’_dur1ng rainy. or damp weather w1thout special

3.  Kaukau flour does not have the desirable B

KAUKAU FLOUR - -
—Production: N ——
-1, Use fresh kaukay. Wash and clean it well,

It is not necessary to peel it.
2. - Slice this kaukau thinly acrass the gra1n into
slices about 2-3mm thick.

3. Spread the sliced kaukau out in the sun to dry,

if possible on something which will allow air
to circuiate around it.” Dry for 2-3 days, or .

.unti? slices are guite brittle. —Take it in at-

. night and during rainy or damp weather.
4. 'Grind it. 08
3
43

1.  As Tong as the flour is kept dry it can be
stored for quite a-long time.

2! It is possible to mumu it using just the
kaukau flour, and also to mix it with other,
ingredients-such as péanuts,

3. Tt can be mixed into a batter and fried in

a pan.
4. It has been mixed with wheat flour and used
for bread-making.
5. 1t can be used in Soups and stews.
6. ~-Hard or softer biscuits may be made from it.
. You may Tike to try some other ways!

Note: Taro and tapiok flour may also be produced -
by this method. The tapiok must be peeled.

Initial contributors:
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-J.P. Powell, J.S. Tomkins.

-— toR-—Afterfarvest—the maceiS separated from the

0IL FROM OIL PALM

. extracted from oil palm nuts very easily at the

FURTHER NGIES,ON PROCESSING KAUKAU -

1. Remember - processing kaukau.can be cong*ger-
’ ablf work. In many 51tuat10ns it will not be—= -
“werth-the- trouble. It will: be quite difficult

dry1ng facilities.

2. Dried kaukau is not easy to grind into flour -
- it tends tc be tough. - LT

properties of wheat flour. It can.be sub-:" "~
_stituted for wheat flour up to only about 20% - |
“in baking.” It is very low in protein. *Its ” !
"taste 1s not particularly "special'. “ 8 {

4. . Shredded kaukau dq1es very nicely and is an

attractive. form, if dipped momentarily in .

boiling water (b]anch1ng) immediately after
shredding. ~This is a good form for human =
consumption, and it stores well. A1l things -
con%1dered, it probably costs about as much, /-

... to make as rice costs to buy. If you have the

kaukau and the time, 1t may be ‘worth doing. f

5.  HWhen re—const1tuted with water, dried kaukay /
is less bulky than fresh kaukau, which is gogd.

6. Dried kaukau may ke effectively pulverized ahd
mixed with other materials for an1ma1 consumpt-
ion in an ordInary hammen4n111

NUTMEG AND MACE PROCESSING

Drying can be done on trays in the sun if the sun
shines all day for three or four days. f

Dry1ng of nutmeg and mace s a very simple. operat—

seed.. The seed’or nutmeg is spread even]y on wooden
trays and allowed to dry slowly indaors uﬁt11 the
seed rattles in the shell. The shell is /removed by
a tap on the end with a wooden mallet. 7The nuts are
graded according to size and packed for, export Some-
t1me5 the nuts are exported -in the she]ﬂs

44e mace Js-flattEned out,and,spread-flatW%se on- -
wioden trays and dried in the sun until the colour
c¢hanges from bright red to yel]ow This takes up
*o six months. . )
Ay

F.Aia, LAES, Kerevat, ENB.

f

‘91t1a1 contributor:

Not many people' realize that the cil may be

village level. This s widely practiced in West
Africa. Doug Franklin, former principal of PATI,
has impressively demonstrated the following process.

Village level uses for palm ¢il: High quality cook-
ing 0il, 0il for making soap, oil for lamps. Palm
011 is rich n Vitamin A.

Ingredients needed: 011 palm nuts.




Tusdyln T -

Equipment -needed: Largs oiff¥or boiling nuts . PEPPER PPOCEQQIN@ L . _ )
. . : Simple oil press : - ; ST
o L Fine mesh sieve or screen - Drying can be done an trays in the sun if the sun -
{ o a ‘Cgpta1ners ] shines all day for three or four days o ) 0t

'The ProCess: - .-

We. on]y recommend b1ack -pepper to be processed. To

1. Harvest mature nuts“in Bunches. /A sort of ; ‘maKe black pepper harvesd, Jwhen one or two red berries. .
L chisel with Tong handie might be helpful-in are noticed on the spike.  Fruits may be given the =
i cutting the‘main stem of the bunch. following treatment: s
2. Break nuts off the cluster 'and wash them. - . ] \ -
3. Boil the nuts for 30 minutes. .= . @Y, 4} Dry direct in the sun for 4-6-days. -
. Squeeze them in a simple screw-type press. Q—» b)  Scald in hot water then sun dry for 3-5 days.
© A juice will come out that is mostly water” To~stald the fruits heat the water to 82°C then °
. but also gontaining considerable oil. Some <. place-the pepper in.a wire basket and‘1jmersel
‘ small bits of-pulp will also be present. “ . the coptents in.the hot water “for-two-minutest—-
5 The 0i1 will rise to the top. Pour it off, - - . The~fruit is properly scalded when the colour
o separating it _frém the water. ~" . changes from green to grey1sh ar: when @ thin

6. Filter .the gil-By pourir tggough a sieye.. -~ 7511ver skin spl\ts
Thé small-bits of pulp will be"hemoved. 1w:5£
you want to use f£he-oil’ ,éﬁf’@teﬁy Ly
Fei Lred: <4

,,ﬁin proper]y dried, the dry berries’ st11l attached
t ‘the sp1kes or sta1k5 are either rubbed hetween -

- /7 furthep treatment Js:7ek g
7. I?rygsrwa;i tg Zrore the o0il for weeks or e thé hands or heaped and beaten with a wooden stick
' months, heat it briefly <o sterilize it. until the berries- separate from the stalks. The
(We do not know the time and temperature, but " stalks are separated by screening and winnowing.
presume that.this is not critical.- Make it .. - Further screening using a 4.8mm wire mesh removes
; : ; "dust and small foreign objects and immature berries.
11 it to burn}. . :
. quite hot but co not aTlow ) After screen1ng the berries are floated in water 'to
- . . e fect or immature berries and other
Palm kernels can be fed to pigs, which quickly remove imper i
learn tc crack the shell. Too many palm kernels foreign objects “h1Ch,f103t to the top and are
causes a very yellow fat, and the high fibre slows washed offierhe berries are redried in the sun for
| . growth, S.P. Hale says they are a good snack for 38-48 hoyrsy” then packed in either burlap bags or :
eople . small 2 kilogram p]ast1c bags and stored in a cool to
P ) i ) airy room. / /
“NDTES:  There afe quite a number of oil palm g e
Jtrees found around PNG, but many of them were plant- Drying may also be done in hot air driers when
Zed simply for ornamental purposes. Extracting oil unfavourable weather- prevails. Y,
7. from these may or may not be worthwhile. The high- o ) = .
“yielding hybrid varieties are very worthwhile Inwtjal contributor: +F_Aia, LAES, Kerevat, ENB.

".through this process. Remember that you can not
plant a seed from a hybrid tree and get the same kind
of tree. Get good seeds from a retiable sdurce.

It 15 common in West Africa alsc to extract palm ail

by cooking the nuts in a drum, and as oil rjses to SAGD PROCESS ING . : R
the surface of the water, to skim it off. We under- . ) : o
stand that this method is Wess efficient than using When matyre the sago palm is cut down and then cut-"

an oil press. ' . inte 1-2 metre lengths. , After the bark is removed

the inner pith is scraped out using an” adze-like

. toel with hollowed t1p?“/ The pith is beaten and
washed in a water trough made from. the midrib of an¥
old sago leaf. The fibre is separated from the
“starch by filters made from sago Teaves. The
starch and water suspension is allowed to flow to

o anether trough when the starch settles to the
bottom and the water flows into the river,

The sago is wrapped -in leaves, allowed to drain for
a day, and while still in leaves is placed in a very
hot fire for one minute. This parcel is rewrapped
in leaves for storage or marketing.

For eating the saao meal can be cocked by pouring
boiling water over the crushed meal and stirring
quickly until it makes a starchy paste. The meal
can he fried,.with or without grease, and with or
without added coconut, meat pieces or fish. It can
be baked in ieaves and used:for snacks er hard
rations. 1t is also used as the starch filler in
mumys .

Since sago has only 0.5% protein, a straight diet
of sago will result in malnutrition. It is part-
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Ccularly. serious. if spo11ed ch11dren eat pothing .

but sage without supplement.’ The great value of

the sago 15 'that 4t produces large quantities of

storable energy food with relatively 1ittle effort.
. For a balanced diet veqetab]es and prote1n must be "

* ,added. ~ A : -

1 .

N
:

&

Sago is not pOquar in all areas where it is eaien.
Where alternative focds are available, sago is
considered to be food for taim hanari.

Initial contributer: E. Cox, Baqi Aaf. Centre,

N _ Box 65, Angoram ESP.
. v ! ﬂg\ qq\ ) ;
PRODUCTION QF FULL BROWN SUGAR e b G}X 5’1(1 .

There are basically three.stages in this process:

the extraction of juice from sugar cane, the purif-
. ication of this jwice; and then its crystallization
~ dnto a full brown sugar.

Extraction frem cane:

# The juice can be &x¥tracted from the cane by means i 3 - . .
of some roller-type crushing mechanism. We have
used old hand-operated clothes wringers to crush the ¢ Crushing sugar cane at Bugandi High School,
sliced cane. With these the cane must be put through Lae. -
a number of times to extract almost all the juice.
If you do not have a strong set of rollers, try '
{a) spl?tt1ng the cane in half, or .
{b) pounding it first with a hammer. Sugar crushers
are befeming more and more commen in PNG, especially
5 home-made ones f[see designs). 118
e A ‘ - _(Q .
Editors note: Don't waste your time irying to
use a c¢lothes wringer to squeeze sugar cane. The
springs-aren't strong enough, and it they were the

Hoiling the
rol]ers might break. ¢

sygar hulce

Purification of juice:

Strain the freshly crushed juice into 4 container
using a piece of cloth. Then heat the juice to
boiling point and cqntinue boilihg while carrying
out the following steps.

1. Remove scum from the surface using a wire
gauze strainer,
2. Obtain a few aibika leaves and stems, or.ckra,

crush with water, and mix a small quantity of
the sticky wazter obtained into the boiling
Jjuice. This Causes dissolved impurities to

form a thick surface scum which can be removed
as before. (If the aibika water is quite concen
trated, use about 10mis for 2-3kg of juice)}.

3. Next, the natural acidity of the juice must be
neutralized, This can be done by placing some
pieces of limestons {either previously heated
or not} or some clean wood ash contained.in
a cloth bag into the boiling juice for quite
some time, Remove these befaere the syrup
becomes too concentrated. Or, if you have lime
available for chewing betelnut, use about one
tablespoon for each & litres of juice - just
stir it into the juice. Also remove any more
dark scum and the waxy material which sticks
to the sides of the pot. ;

Stirring during the final stages, when the
! cont'd sygar (8 cooling and turning into crystals

r
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Concentration of clear juice into full brown sugar: " MAKING. SUGAR COMMERCIALLY AT‘THE VILLAGE LEVEL -

As the boiling process.is continued, frothing of the ~ In Ind+a the dark brown sugar made at the v111age:

syrup will take place. Begause of this the contain- Tevel is called “Gur“.or "Jaggery".. Gur ‘making "is,

er~must be fairly deep. - o & traditional cottage industry 6f Indfa and is cne : i

. . o .. .- ‘of the major agro-industries of the- country L a

Once “the syrup has become quite thick, and it moves Ordinarily the gur-makers are those who cu1t1vate o
eéasily in the pot, and the bubblesgare large and sugar. cane and are self- emp]oyed Thes& notes will B
burst noisily, there are*two possibie methods of help you to understgnd how it"is done

centinuing the process:

- The process of manufacture 5 divided into the

1. Soom after this <if there are signs of sugar = . following stages: 1) cru@é@ng, 2) boiling . .o
crystallizing on ‘the sides of the container, this (clarification and coﬂceqtrat1on), and 3) mou1d1ng

must be-stirred in but the heating may be cunt1nued.747_______m_ o ] S
- THem trvstdTTization starts to occur in the main

mass. This=should be poured out and stirred as.it ] 1. Lrushing - T
cools < break it up. - . The extraction efficiency of juice from cane vardies W

with different crushers, ranging from 60 to 65%.

2. If a short time has elapsed at the abpv?’ Bath bullock d chers and power driven crush-
stage without signs of ,crystallization, it would e?s arg a3§1]ag};en crusher power

be.wiser to pour it out into another container and o “
. stir considerably as it cools. Crystallization

. should then take place as this cooling and stirring
__brogess. is continued. _This_is done because some

i - that dried; d d, diseased, fallen;,
sugars, generally those with a higher molasses be ensgred that-drie anage ! .-

. - . over-ripe or unripe, over-manured, water-logged,
content, do not reach an obvious point of crystall- | nelean . or Smoroperly cut {many roots and -
ization while being heated, but if taken toc far, stale, unclean, o prooeriy { Y : -

long tops) are not used for.quality gur. In case
tend to be darkér and have 4 r1cher flavour than these have to be used, they should be used separate-
the  ones first mentioned. :

1y and not mixed with the good cane. For these the
process of clarifigation is more critical.

The quai{ty of cane is one of the principal factors
responsible for the ‘quality of gur. Hence it should

The variation between varieties of sugar can orly
. be discovered by actual experience. At pretent we
"have produced sugar in the manner described from
about 12 cane varieties in the Kagua and Hagen areas
which have genesrally been of very good quality.

Accurate weighing of the cane is.pecessary, as the
* various checks and calcuTations are based on the
weight of the cane crushed,

Deggiqg;ation of. the came starts spon after it is
fvested, so it should be crushed as soon as |
possible. ;

:Initial contributors: J.P. Powell, J.5. Tomkins.

-~

The fresh juice should-go into concrete or steel
tanks for measurement and to be readied for the

I
FcA -
g

SOME USES FOR VILLAGE SUGAR - boiling pans. o :
We doubt that production of dark brown sugar at the 2.% Baili o :

v111age level will be a good money earner. But it - Boiling . ' S

is fun,. especially if done on a sccial basis, and f £ ; : ‘

the concentrated sweets are very good for children a? Flar1f1cat10n of the Juice.

who are on a bulky low-fat diet. This type of act- Different types of juice boiling furnaces nave been
ivity a1so helps people to realize what nice things % designed according to inhdividuai requ1rements and to
they can “create" with materials right at hand. suit Jocal conditions. A s1ng]e paﬁ furnace using
Here are some suggesticns: 1.25m diameter standard pans is ‘able to boil 75kg

of juice per hour, and suits a cane grower working
with the bullock driven crusher. To handle the °
juice gbtained from pOwer driven crushers, a furnace
having two or more pans s necessary. The pans
usually have bottoms %cm thick or more. The fire

Uses for.raw sugar juice: Filter through a clean
cloth, add water and muli {citrus) juice for a
refreshing drink. Other juices and pulps from ripe
fruit may be added Much better for you than Coca

e

Co]a is usually in a pan that can be moved from under:
‘In the finaT stages of boiling: You can cock kaukau the sugar. juice pan when the syrup reaches the
and banana Tchips™ {thin sTices) in.it. They will desired stage. ' @
not be cr1sp, but sweet and “meaTy” t o fry the ' '
slices in oil first, until crispy, then dip briefly The clarificants-in use are elther vegetablie or
in syrup. Qr make small balls of flavoured biscuit chemical. The vegetable clarificants commonly
dough and cecok in the boiling syrup. found in PNG would be aibika, okra, castor seed, or-
- peanuts. Ordinarily chemical clarificants are not

Use the dark brown sugar: For fruit jams (see recipes advisable .
or for coconut-candy: ¢ cups fresh grated coconut xxi 5 ’ - ; LT

1 cup-dark brown sugar I\ To prepare the vegetable clarificants, the gregn .
Cock gently for about 20 minutes, stirring constant- stems and the roots of the plapts are first crushed
ly. Spread on waxed paper or banana leaves, If you and then steeped in water. After some time the
want it to stick together more, for candy bars, add - crushed material is rubbed vigorously in water tiil
Lcup of wheat flour before cookwng A little vanilla a thick mucilagenous 1iquid is produced in suffic- .
flavour is nice. ient quantity. The crushed material is again steep-
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o L . - ) o T —e -, ) . . e
ed in water and rubbed.as above to yield more - The vegetable clarfficants.have no chemical reaction
mucilage. The process is repeated again-and again  * on the juice, The extract tontaing ‘vegetable '

“in order to obtain maximum extract which is. used ia ;x’a}bumihg,'whieh;coagu]atg on heating, EﬂtahgTE'fﬁéﬁf“
¢larificatiom, "About 2kg'of the plant is sufficient’ = suspended and colloidal impuritiesand bring them

to clarify 451 of juice. - up to thevsurface, where they are skimmed off by

] ) . o . . means,of a perforated ladier* - ° )
X . *, ar -

“Peanyt kernéls or caster seeds are crushed in a . ' ' .

mortar or grinder; with water. The resuitant . : During the'skimming'progess, care sheuld be taken.

milky 1iquid s then strained through fine cloth _ to see that the juice does not boil vigorously.

and collected in a vessel. The process is repeatdd Otherwise the layer of scum would be disturbed and

while the seeds continue to yield milky fluid, which get mixed up with the juice, causing difficulty in
.15 used for clarification. Extract of about 1kkg -~ .the removal of jmpurities. In order to reduce

of peanuts“or 3kg of castor seed would be enough™te . - vigordus boiling while skimming, cold water is
_Clarify 45 1 of juice.. . S . isianall s

" ‘occdsionally sprinkled on the juice.. The boiling-

- R subsides briefly, and the clarification is also

" Chemical clarificants are helpful when the juice .. helped to a cerbain extent.

- obtained from abnormal,quality-of cane has to be . - -
processed. The commoniy used chemical clarificants The scums are dark green.in the beginning. -But to-
are lime water, sodium carbonate, sodium bicarbonhate, wards the-completion gf clarification these are like

: super phosphate, sodium hydrosulphite. The juice of white froth. If the s‘ums,appear_torbe stili-dirty,

~abnormal cane always contains a higher percentage a further dose of clarificant is given ti11 the froth

" of reducing sugar and the acidity is alsa high. * "rising to the surface is perfectly white.
While the chemicals do improve the clarification, ) ¢ .

R

yielding gur of lighter colour, their use involves S e

risk. The acidic chemicals cause inversiens of sugar Sometimes it imay be' found thal even repeated

into invert sugar and the alkaline ones make the additions of vegetable mucilage does not remove
colour of gur. Moreover, the effect of chemical the impurities completely, which is indicated by the
clarificants is not lasting .and the product is not persistence of the dirty scums. In .such.cases, a

.fit for long storage. Therefore the use of chemicals - dose of diluted milk {one part miTk with 4 parts of
should bé made sparingly.. When necessary the water) is very helpful. The mitk may be replaced
chemica® clarificants are applied after the clarific- by the milky fluid from crushed peanuts, which is
ation with vegetable extracts is completed. - used in the same manner. ’ )

" Sodium hydrosulphite is a bleaching, agent. It -is '~ « THe scums removed during clarificatiorf contain some
used by some producgrs because it makes the colour #¢  Juice,*which can be filtered out and collected in a
of gur whiter. But this effect is omly-temporary, -~ container. This Juice should be fed back into the
as the original colour returns after a few days. " . pan,; as it is liable to deteriorate.

An overdose of the chemical also imparts a bad taste
. torthe product. : '

e - . _ b}  Concentratiod of the juice E e
The clarification of juice plays. an important part . . S . b
in the production of a quality product. The main In s1ng}e pan- furnaces Fhe clar1f1cat1qn and cencen-
object of clarification is to remove the maximum of tration to final stage is carried out in the samﬁ
impurities and colouring matter at the earliest © _pan, while in furnaces having two ar more pans the
stage. The cane juice is a liquid which varies in clarified juice is forwarded to consecutive pans
colour from grey to dark green according to the in stages. Nhen.the c?ar1f1cat1on of the juige is _
colour of the cane itself. It contains all of the completed the boiling is accelerated-and the concen-
soluble constituents of cane, suth as sucrose, tration of juice into a thick syrup is taken on to
reducing sugars, salt, organic, acids, and carbies striking point" (the gur stage}. There is a lot
in suspension gums, fine fibres, wax, clay, colour- of frothing in this last stage. To prevent overflow-

ing, an agueous extract of castor seeds is sprinkled
over the surface and the froth'subsides immediately.
The concentrated juice .reaches the striking point

ing matter, and glbumin.

The juice as received from the crusher is filtered .2t a temperatuve of 115-117°C. Experienced workmen
inte the first pan on the furnace through a coarse . Judge the time for stopping the boiling by the

cloth or wire gauze strainer to remove, trash and shape and size of the bubbles formed on the surface
fibre particlés. When the quantity of juice is of the concentrated syrup and from the sound
sufficient, it is heated slowly to boiling. In produced from the bursting of the bubbles. Constant
the course of this process the scum appears on the stirring is done at this stage so that the heating
surface of the juice and accumulates to the sides may be uniform and charring does not take place.

of the pan. " At this time a hissing sound is heard .

from the heated juice in the pan. This should At this stage if a drop of thick syruprig taken out
gradually become less and less as the temperature with the help of a wooden rod and dipped’in cold
rises. Before the sound stops, the specified water, a hard ball is formed. OCr, the hot 1iquid
quantity of the extract of vegetable clarificants " iswkaken out with the help of a wooden rod and .
is added tu the juice. “This is the stage when the allowed to trickle down from one end to form a thread
temperature of the juice is supposed to have risen which immediately breaksion‘cooling. Or, if the

tc boilting point, and the cracking of the scum syrup is stirred, it appears as if it is leaving the
Tayer on the topis well advanced. bettom of the pan and is not sticky.
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_ 3. Moulding 7 : . ‘ P 4. Cover a bulk of the leaves. A “fermentation"
"7 Ad soon as.the juiee is concentrated to this stage Eggt?ccu;zx1mﬂgoa??t 15? tte leat qres g;egéd’ :
the-pan is removed from the fire and the boiled mass During €hic time thgw?ﬁ ? tempgrg K and a t
is poured Fnto™a shallow cosling pan. The caoling™ - : aromaqdeve1o o ThiZ siouTgrggk a§e gntha ea
pan for so]idifying gur may be ofclay, wood, or - % hours. ngr fermented. teas arz 1 s ?”b]
iron., Theimass transferred to the cooling pan is’ e and therefc & weaker when browad ess soluble .
aliowed to conl for some time and then sgjrred and 28 rew =
mixed up thoroughly with the help cf wocden spoons, 'S To k1T
P - s s - 5. ] the fermentation: The fermented mass
; aﬁd then a??owed to cool until it begins to solidify. . should be {a) Dried in an oven, preferab]y w1th
he oven door partly dpen t revent stew1n Ve
It may then'bg placed in moulds of desired shapes t p Yy op ap g
and sizes and kept aside for a few hours for harden- using temperatures of 54-66°C, .
ing., Whén ready the blocks are taken out of the (b) Spread very thinly- on a sheet of c]ean
moulds, packed in clean conta1ners and stored for » flat dron and dry 1nﬁthe sun untfl br1tt1e dry
disposal. , s, ol
P . , 6. Tea will p1ck up mowsture from the air and g
Initial conhtributor: A. Hepworth, Box 793y Lae. mpuldy, therefore store it in a airtiont
. h " ) s . container. ) .
- (Note: th1g~1s a'heav11y edited version of a paper - : ) o
from India, probably from the Planning and Action 7.7 “lkg of Green Leaf should make 200g of tea.
ReseEFEh Institute, lucknow, India. ) - Ttogether in 1976 PNG had approximately 3800

. - ‘ @ of tea planted and produced 600G tonnes -
T ' “of made tea. Production per hectare is still

R rising. oo
) R - —— v i "ﬁ-‘“ﬁ . . 2t "
TAPIOCA SAGD  MADE FROM CASSAVA STARCH ' NI ' : Lo
. - Exper1ence in PNG: DPI carries out clonal selectiorm,
. ) . Tt ting and multiplication at Kuk Tea Research
Tapioca/$age consists of pieces of partly gelatin- tes .
ized cassava starch and can'be prepared in the form - ctation near Mt. Haaen, WHP..

of flakes, seeds and pearls. In the rreparation of N .
tapioca flakes, the moist starch, (see page 91) o ) - :

is rubbed through a sieve of abaut 20 mesh/in. to™= Contributed by: D.W. Kidd, Box 31z, Mt:. Hagen, WHP
give a coarse ground moist flour and partia]]y : )
gelatinized by cooking for about 2 minutes in iron

| “ pans previously smeared with oil. ghe(f18kes af -7
tapioca are then dried at about 1127F (50°C) to a
‘moisture content of approximate]y 12%. In the ThE PREPARATIO[\ OF TUMERIC
preparation of tapioca seeds or’ ‘pearls, the sieved
-damp starch is made into globules by shaking in Tumeric is one of the chief 1ngred1ent5 of curry
cloth bags or by the use of mechanicelly pperated powders, giving a.yellow colour as well as a spicy
granulaters. The globules are then draded according flavour to the curry. It consists of the dried,
to size and gelatinized by roasting them for about - boiled rhizomes of Curcuma longa L., a plant o
15 minutes on hot pans.smearad with coconut oil. . cultivated extensdvely in India, Sri Lanka, and
They are finglly dried in a hot-air drier at 104" Indonesia. It is usually propagated by means of
112°F {40-50°C) for about 1.2 - 2 hours; the yield: setts or small portions of therhizome. —Its
of tapwoca from fresh tubers s usually. about 25%. cultural requirements are similar to those of

ginger, to which it is closely related. The

from Root Crops, TPI. : o _rhizomes are harvested during dry weather, after

the leaves and stems have withered. The whole
clumps are 1ifted carefully, adherent earth remcved,
and the fibrous rgots cut off. The rhizomes are

. then broken ub,'tHe secondary lateral rhizomes
PROCESSING ,TEA ¥ being known %s "fingers" {on account o1 their
. : hape), and £he yain stem producing rhizomes
Although the machinery and procgssing at a tea : " ? b i :
factory looks complicated, the steps are simple which are shorter and thicker, as "bulbs These

and easy to duplicate. “be cured separately, either whole"or qut"
or guarters., These are known as splits”.
Process: SR : s ; i

> d%% Curing consists of 1) boiling the rhizomes in water,
- 1. Pick only 2 leaves and a bud from the tea h es 2) dry1ng in the sun ahd 3) "oolishing".

2. Allow the leaves to wither and become soft and
1imp. This takes about 24 hours if the leaf The rh120mes are p1aced in a large iron pan or
is spread out thinly {lkg of green leaf cover- earthenware pot, and sufficient water is added to
ing 2.7 sq metres of stretched- jute or lap lap)}.  COVET them to a depth.of 5 to 8 cm, .
Tea should lose nearly half its original and the rhizomes po11ed_over a slow fire until they
weight during this period. : are soft; this may require from two to four hours.
: They are tested for completion of cooking in the
3. “Rub the withered leaves firmly between the same  way as potatoes, with a thin pointed stick.
palms of the hand. This is necessary to bruise When they are sufficiently cooked, the stick will
the cells of the leaves and to sprgfd the penetrate easily. Overcooking and undercooking
juices over the =ntire leaf surface.

should both be avoided, as this yields an inferior
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‘reguires up to 10 days. 5
# ' -

"polished". _
"the hands or feet, but it is now done either by

" 15cm apart.

axle. . i

- s Initial contributor:

‘Initial contributor:

A

product.

- The rhizomes are theh revaed from the boiler,

spread out in a thin layer in the sun and dried.

They should be turned over from time to time, and at
night they should be heaped and covered over. ODying
%

..

When thoroughly dry, the rhizomes are 'peeled" or
This was formerly done by rubbing with

shaking the rhizomes, mixed with stones, in a iong
narrow gunny bag, or in a bamboo basket, or by rotat-
ing them in a polishing drum. \
A polishing drum may be made from wooden cask or
barrel, closed at both ends. It is provided with
a-small door 15-20cm in the side, and is perforated
all round with holes about %cmsin diameter and. 10-
The barrel is fitted with a central =
axle,.in the form of an iron rod long enough to

o c2ct horizontally on two wooden posts., Tt is
cied by means of a handle fixed to one end of the

. 2

After tumeric is pglished, it s ready for export.
For use it is either ground, or pounded, or grated.
. &

A. Hepworth, Box 793, Lae.

H

VANILLA PROCESSING

o .
VanilTa is a flavouring material and comes from-the
Capsules (pods),B? the vanilla plant,which is an
archid.

1. The pods are-harvested when sI1ght1y yeilow.
These-are p1aCed indoors for 10 days to wilt
{become-brown).

2. After wilting the pods .are exposed to the sun
for three hours each day for 10-20 days t111 ¢
cily in appearance.

3. Exposure to sun is reduced to one hour after
10-20 days until the pods reach correct
moisture (30%).

4. The dried pods are sortedﬂ graded into
different Iengths then tied into 200 g bundles.

5. The bundles are placed in air tight containers
and conditioned for 3-4 months.

6. After conditioning, the bundles are packed in
cartons for export.

F. Afa, LAES, Kerevat, ENBP.

SELF - HELP

= YAM PROCESSENC . ‘* y

"(a) Yam dough - the vams are peeled and any ined-

inle parts removed,-then are then cut!into small
pieces and boiled in water until soft. .After this
they are pounded in a mortar until a glutinous dough
is formed, which is usually suff1c1ent1y firm to

be cut wnto slices. /!

(b) vam flour - traditiona]ly the tubers are sliced
to a thickness of approximately lcm, peeled and
dried in the sun. After drying, the hard pieces of
yam are ground or milled to give a coarse flour.
Recently the fo]]owﬁnq improved method has been
developed for use in W.ZAfrica. After washing
thoraughly under runping water.: the tubers are cut’
into slices -approximately 5cm thick and cooked

for 20-25 minutes or until soft, after which they
are peeied and mashed into a pu]p, which is spread
out to a depth of about 2cm and dr1e8 for 68 hours
at a temperature of 122- 158°F (50-70%¢C); until .the
moisture content is 10% or less. .The dried product
is next firely ground and passed t rpugh a sieve
before be1nq packed into p01yethy1ene sacks.,

frogm Root Crops, TPI.

Our objective is not te be "well-
liked”, but to support people in
N their process of* growth, whether
) they like it at the moment or not.
In the short run many persons
would rather {£e dependent than
alive and grow1ng So we can't
just do whatever people say they
‘want us to do. In the long run,
persons appreciate the ones who
! help them to grow, net the ‘ones
upon whom they have become
dependent.

THAT LAST IDEA SOUNDEC EASY, DION'T IT?

YOU THINK THAT YDU CDULD WRITE SOMETHING
LIKE THAT, TOO, DON'T YOUR .
WEZLYL BET YOU A COPY OF THE NEXT EDITION
OF THE LIKLIK BUK THAT YOU GAN WRITE AN

ARTICLE THAT WILL BE ACCERTED.

LOOK ON PAGE 268 FOR INSTRUCTIONS ON HOW
.TO SUBMIT A CONTRIBUTION.



Livestock Processing
and Utilisation

PASTEURIZATION OF MILK AND CREAM
Pasteurization is a mild, carefully contrclied
heating process which effectively halts many
dreaded milk-borne diseases.

Raw milk or cream may be pasteurjzed at-home in one .

of the three following ways. The first twd require __

‘the use of a daify thermometer and all demand a quick
cocling of the processing water or pan so that the-
milk does not take on a "cooked" taste.

1. This is the preferred method: Arrange empty,
sterile, glass, heatproof jars on a rack, in a deep
Zikettle, Allow 2.5cm - 5cm of headroom when you -
ipour the raw milk or cream into the jars. Fill the
lkettle with water until it comes above the fiTl
“1ine of the milk in the jars. Put thé thermometer

"4n one of the jars. Heaf the water, and when the

i thermometer registers 72°C hold the heat at that -
- temperature for 15—80 minutes. Cool the water
““rapidly to about 10°C. Refrigerate, covered,

c:.at once. ' .

»2.  This method is more apt tc Teave a cooked taste,

“‘as the heat is harder to control then in 1.0 Heat

:milk or cream slowly over direct heat to 60°C and

“ikeep it there for 30 minutes. Plunge the pan’at

nce into ice water and reduce the heat to-abolt-
1006. Refrigerate, covered, at once, in sterile jars.

3y - This method should be used only in emergencies,
as the milk flavor is definitely altered. -Place the
pilk to a 2.%m depth in a wide pap and bring it '\ !
quickly to a rolling boil, stirring constantly. As™
soon as the boiling reaches its full peak, reduce '
the heat by plunging the pan into ice water. When
thé bottom of the pan is cool enough to touch,
refrigerate the milk at once in covered sterile jars.

“(From the Joy of Cooking, by Rombauer & Beckker) x@t\

¥

BUTTER AND BUTTERMILK

)
Butter: Let cream sit in a litre jar until
slightly sour {or use a buttermilk starter).
Leave % air space, When scur, shake'jar. * Release
the 'gas from time to time by loosening the Tid.
When . the fat -has sepaﬁated from the liquid, the
butter is made. Gather the fat globules with a
fork into a bowl and rinse well, pressing the
butter to get all the buttermilk out (if Teft in,
it sours). Salt ¥f desired.

Buttermilk: Use in baking instead of whole milk,
Substitute 1 tsp. baking soda for 3 tsp baking
- powder when wusing buttermilk, and no Temon.

Buttermilk pancakes: ' .

2 cups whole wheat flour 1 egg e
% tsp salt ‘ 1 tsp.baking soda

.2tbs fat i 2 cups buttermilk

Mix well and drop from a spoon into small cakes
into a hot, greased skillet. Turn when bubbles
appear on one side. Brown on other.side,

H. Bekker.

@

Ghee

1. Boil the butter gently until the milk fat
is clarified and all.water evaporated.

2. Filter. :

3. Pack in bottles or tins. Stock in a cool
__Pplace. — :

CHEESE

Because milk in the tropics spoils rapidly, many

" people are interested in making cheese to preserve”

the food value of milk. There are nearly as many
recipes as there are people who make it. Here are
a few that have been tried in PNG. -

Definitions:-

Curd: the nearly sglid portion of soured milk

“Whey: the Tiquid part of soured milk, Tt can
be substituted for milk in all baking,

Rennet: an enzyme derived from the largest
" stomach (omasum} of unweaned ruminant
animals {goats, cattle, sheep; buffaloes)

" Rennet 1§‘ava11ab1e in-tablets in the supermarket

as Junket Tablets or you can make yolr own. When 2
2-4 week old calf or goat is killed the largest of
the four stomachs, the omasum, is saved to extract
the enzyme rennin. The omasum can be identified also
by the pleats inside and the usual presence of curds.

Fill a Titre jar with brine. Make brine by e
dissolving as much salt as possible in warm water,
and then add a 1ittle more for the omasum to absorb. \

“When® the brine has cocled add the clean omasum and

then store in a cool place. - The omasum from a

- .young goat will provide rennet for up to 60kg of
* cheese.

L . °

£ L F - .
Fresh milk to make cheese should First be strained
through a sterile cloth, then pasteurized by heat

., quickly to a boil, then allowing to ccol, Full fat
.milk powder when dissolved according to the manu-

facturer’s instructions can be used directly.

-

ONE SIMPLE METHOD‘%F MAKING CREAM CHEESE

. % . {
Warm,the milk to body temperature and add 1 teaspocn
af lemon juice per litre of milk. Pour the milk
into a clean container, cover with a clean cloth and
allow it to ripen in a warm place for ofe day. (At
this stage the milk should smell sour but should

be thrown away if it smells putrid).- .

After the milk has ripened, warm again to blood
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temperature and add rennet (Junket tablets from-
Supermarkets) in half the guantity that is used for
making junket. S$tir and leave to coagulate for
B-12 hours (overnight).

Sterilize some muslin, cheesecloth or thin laplap
by boiling in water. Stir the coagulated milk,
scoop it into the cloth and hang the cloth by the
corners to drain out the whey. Let the curds drain
for 2 days stirring the curds twice a day-to help
the whey drain out. }

Remove the new cheese from tha muslin and mix with
salt to taste. This is a type of cream cheese that
will keep for a few -weeks in the refrigerator.
Interesting ways of eating this cheese are to mix
it with finely chopped herbs, conions or fruits

such as pineapple and then to spyead on bread.

To make a cheese which keeps longer, more of the
~moisture should be removed. Turn the salted cream
cheese into.a mould with a sterile cloth and press
for zbout 3 days with a weighted board, turning the
cheese daily. A cake-tin with a removable bottom
may be used as a mould, This is a type of white
cheese. The addition of 1 teaspoon of commercial
yoghurt per litre to the milk before ripening will
give cheese another fiavour.

Initial contributor: A. Hepworth, Box 793, Lae.

MULT CHEESE

‘Materials and eguipment needed:

4.5 Titres (1 quart) milk

2 tablespoons vinegar or juice of
two large lemons o

One cloth

? tablespoons butter
L teaspoon salt

Optional:

Process: - .

8011 the milk (even powdered milk can be used)

Remove from the heat and immediately.add the
vinegar or muli juice.

Stir this mixture until well mixed and then let
the solid portion coagulate cut from the
whey (liquid portion).

Pour everything into a cloth; tie the cloth up
and squeeze the cloth until most of the
Tiquid is extracted. This 1iquid can be
fed to animals. :

Three days later you have cheese which can be
eaten as it is or can be further processed.

To further process the cheese, cook the cheese
with the butter and salt; cool the mixture
and press into the desired shapes The cheese
can be refrigerated or tied in banana leaves.
Flavour improves with age, but never entirely
ioses muli taste.

Initial contributor: J.7. Hale,
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Box 215, Wewak, ESP.

COTTAGE CHEESE: Put 8 litres of milk into an
enamel pan. Slowly heat until it is Tukewarm.
Remove it from the heat. Add 2-3 teaspoons of
rennet solution. Stir once or twice, Let sit
in a warm place .until set. Test by insertinga-
finger and 1ifting it. If the whey floats in the

space made by the finger and the space is clear,
it is ready.

Stir with hands until the curds are small and
evenly broken.

Put a cheese cloth on a bucket and use clothespins = -

to hold the cloth in place. Strain the whéy off
the curds. After all the whey has dripped through,
salt the curds and hang the cheesecloth with'a
looped string with a container underneath to catch
the last drops. Use when dry.

A

i

CHEESE, CURD: Same as for cottage theese,
break the curds. Pour into cloth and drain.
" to stand for 12-24 hours.
small squares or use in slices.

&

Allow

x

FRENCH GOAT CHEESE: To 8 litres of éti]] warm
goat's mitk, add 2-3 teaspoons of rennet-solution.
Let stand in warm room for 12-30 hours. When whey

(B yellbw liquid and the curd is floating in a chunk,

it is ready. Pour off .whey and spoon curds into
moulds.
Let drain approx1mate1y 12 hours and turn and drain
another 6-12 hours.
Can be eaten fresh or old as desired.
to keep.

Pack im oil
Cheese 1is soft, mild and tasty.

RICOTTA CHEESE WITH WHEY:

Bring whey to near b011
Skim off curds,

salt and hang for a day:

=

{ORWEGIAN WHEY CHEESE (best with goat whey): Boil
whey down (takes a day) stirring occasionally.
When thick and brown, stir more often. Add some
cream, lower heat and Tet thicken, Pour into
puttered dish. Use as spread on biscuits.

CULTURES. FOR MAXING CHEESE

Rennet and‘Cul}ures from:

Australian Renmnet Manufacturing Co. Ltd.,
23 Fuller Streat,
Walkerville, S.A. !

Phone Adelaide M,L. 2491
Cables: "RENNETCO WALKERVILLE"

Prices work out at about
for “cottage cheese.” Other cultures.are from $3.00
to $3.00 for starter. Of course once you get your
own starter you can continue propagating it if

v you'are careful.

.i¢ per gallon of milk

but do not

Cut the solid cheese into

{Tuna or lard cans with both ends cut off).

Salt sides as cheese is turned.
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PRESERVING MEAT "AND FISH: "We have received a great
many comtributions for the Liklik Buk on how to
preserve meat and fish. In general they fall into
two ways: salting and smoking. There are so many
d1fferent variations that we cannot give them all

Trad1t10na1 preservation allowed excess meat and fish
to be stored only agfew weeks at the most, and gen-
erally required cohstant attehtion during the storage
per10d Today the traditional methods remain popular
in the face of tinned meat and fish largely berause
of the special taste, but not because they
“facititate trade or long term storage. -

“ TRADITIONAL SMOKING: The meat or cleaned fish is
cut into convenient sizes and placed on a rack about
60cm over a fire. Various techniques are‘used to
direct” tht smoke to the meat. Most "smoking":
processes are basically dry cooking and a medium
amount of preservation by the smoke occurs. The
meat will sometimes keep for up to a month, but

only if it is kept in the smoke cf a fire.

TRADITIONAL SALTING: Some traditional salting
methods for meat and fish will keep indefinitely,
and their basic techniques are similar to long term
preservat1on methods, The short term preservation
by salting is to drain the meat ¢r fish of all blood
‘remove all scales from the fish and proceed to rub
salt on all surfaces until it is fully abscrbed into
the flesh and any more that is added remains on the
surfage.  Meat should be cut to slices 2-3cm thick.
Meat, salted in this fashion is left on a rack in the
“sun’during the day, and in a bag of salt at night
_until it is required for use. As with.all salted
. meat or fish a long soak in fresh water is needed
“before eating. '

. Thanks to P. Amamagi & B. Awagem of Vudai:
““#Nohord, 1. Kaipo. G. Bevan, W. Ruki,
" K. Sumunda and J. Down of PATI.

and T.
A. Sumunda,

DRIED SALTED MEAT {SIMPLE PROCESS)  “JERKY!

You can use any cut of meat to make "Jerky". Cut
the meat with the grain into strips 2.5cm ‘wide and
lcm thick. Make them any length you can. Prepare a
brine of 7 Tlitres of water to lkg of salt (the brine
should be salty enough to float an egg in its shell}.
Soak the strips for 2 days in the brine. Remove

and wipe dry. Hang the strips of meat in the sun to
dry; they may be pinned to the clothesline with
spriqg Q%ﬁps. When they are dry they may be smoked
or simpty stored as is in an airy place well pro-,
tected with nett1ng

{From Tﬁ@ﬁtast Hho]e Earth Catalogue)

JERKY or BTT;TOHG {as it is called in South Africa):

ed above, but T do not prepare a brine - I simply
salt the meat iiberally and Jeave in a container
avernight - drain off the liguor - resalt with a
mixture of salt and curry powder and hang up to dry
as'described. Tt is important to keep the flies off
the meat until the outside of the meat is no longer

and make it rot.

I make it by cutting the meat into strips as describ-

;

wet - otherwise blow flies will lay their eébs'fn}it

'

DPI., Konedobu

Contributed by: J.lGreve

. ] ;* ,
BRINE CURING: As weil as salting, meat and fishH can
be preserved in brine, which is made from salt, sugar
potassium nitrate (saltpetre) and water.

You will need:

4kg salt,

1kg sugar )

60gm saltpetre (from a.chemist)
22 1itres of clean fresh.water
a large plastic container

1. Hix the ingredients in the water to make the
brime. You can do this directly in the plastic
container, but be sure that everything is d1sso1ved

2. Cut the meat into convenient sizes, affer the -
blood is all drained from the meat. Long thin pieces
¥ou should weigh

cure more quickly than thick pieces.

“ail the meat at this time, so you will knaw how Tong

to keep the meat in the brine. The meat should
remain in the brine for 6-8 days for each kilogram
of meat, or longer if the pieces are thick.

3. Place the meat in the container of brine, as
much as you have, but don‘t let any meat stick above

the brine., Use a stone to stop the meat from
floating.

4. Put the container in a cocl place. If it is
not cool, you may see a green slime beginning to

grow on the top of the brine. If this happens you
will have to throw out the brine and make new brine
.or the meat will spoil.

‘5. Once a week take the.-meat out of the brine and
then repack it in the container. You can use the
same brine, if it is not slimey. The repacking
ensures even curing of the meat.

6. The ‘meat should stay in the brine 6-8 days for
each kilogram of meat. That is, for 1 kg~it should
stay 6-8 days, but for dkg it w111 need 24-30 days
and for 10kg it will meed 60-80 days. ="

7. After curing take the meat out and let it drain
before you smoke it. Of course at any time you like
you can take the meat out if you are going to eat it.
Contributed by: R. Bassett, HATI,
Mt. Hagen.

Box 312,

DRY SALT PRESERVATION OF MEAT AND FISH:

You will need:

lkg salt for each kg meat or fish
a large container - a plastic rubbish bin, a clay’
pot or a good wood box.

1. The meat should be hung for one day to allow
all bleod to drain from it. A1l bones should be
removed=because the salt will not enter the marrow
of the bone and the marrow will .spoil. Cut the meat

into strips no wider than 30cm and no thickeér than ™~

1f0em, but as long as you like.

Make sure there is
no fat on the meat.

cont'd =
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Cover with fly wire or mdsqﬂitofnet.u_” -

y

“5‘“%
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‘Cavar the trench \-n'l'h roofing: iron or nlants or bush
timber and Teaves and cover it all w1th spil to keep
. g o enmmmi e oo e o e o= oo cc—+hee gmgke tiny Hang the meat-with wire-fromrods or— —
. Then put the meat intoc a container that has " - .
girst had*ggout Scm of salt placed in the bottom. sticks poked through the sides of the drum or box.

__Make the first layer.and be sure.no_piece is touching YQUWdQ”lt'“aEt'to 1?Y'the meat on wire mesh.ar it
its neighbaur. Cover the first layer of meat complet- will not smoke evenly.

ely with sait, then put another layer of meat, con- . R . o ‘ o e T
tiﬁue until the meatpis finished, gnd put a final Build a fire in the fire pit and when it is‘burning
lTayer of salt on top. Put a cover on top and a heavy well cov@r ‘the pit so the smoke.w111 have to go out
stone on the cover to act as a press. ‘ past the meat. If you are smoking brine cured meat
: _ you must have a ‘cold smoke or the meat will begin to
4.  After 2-3 weeks the meat can be removed for cook. A cold smoke is from a very slow burning fire,
smoking, but it can be Teft in the salt without and one of the best ways is to burn dry hardwood '
spoiling for as long as you like. sawdust.
Remarks: When the meat is finished, you can use the Initial contributor: HR. Basset, HATI, Box 312,
salt-for the next batch of meat.’s. . . : _ Mt. Hagen.
If the meat is not well drained yoi will see blood e N o L
in the sait after some time. This will not keep well, FISH: CURING AT HOME:' The best way to keep fish
and the meat should be repacked. is to keep them alive, but that's not always possible.
) ) If you:- no ice or refrigeration then smoking or
Initial contributor: R. Basset, HATI, Box 312, aIting i3 pract1ca1 ways to preserve fish atw
. -~ Mt, Hagen. . village 1E&ei These are simple methods which do

not requ1¢b much equipment. ~ It should be ungerstocd,
though, that these methods do not preserve fisifor

SMOKING MEAT: You cannot store smoked meat very a very long time, like tinned fish.

long unless you have salted it or cured it in brine

first. Smoking serves a number of purposes. There are several methods which are called "curing”.:

1. It improves the flavour of the meat. Dry salting, salting with water/salt solution, hot

. . L . ) smoking, and cold smoking. Do not try to air-dry iC
2. It will dry the meat if the smoke is warm, fish.when you have - rainy or damp weather. Qx
3. It protects the meat while it is in the smoke . :
by keeping the flies away that carry the It is important to knqw the basic principles and
bacteria that start spoilage. - rules, so send for this helpful pamphlet before you
o ‘ try: "Home Curing Fish",
4. The smoke that stays in the meat will help the A Guide for Extension and Village Workers,
meat keep longer, § Department of Primary Industry, .
) s ' “Kanudi Fisheries Statiom,” " T T T
The idea of smoking meazt is to dry the meat only. ox 2417,
slightly, but not to cook it while the smoke is Eonedobu,
etting in it. is i .
?s a s?mp]gos;;kin;h;Zu;ZDES?ﬁi ?Eimflazgﬂg, bﬂiriou ~ Another booklet is available which tells about
can use a tightly buiit box as well. ' cutting various types of fISh with many good
photographs:

"fn ITlustrated Guide to Fish Preparation”,
“ Rogers, Cole, and Sm1th; 73pp.

Tropical Products Inst1tute,

56/62 Gray's Inn Road, 3}

London WCIX 8LV, EngIand Pr1ce Pounds1.40

including Dostaqe

SMOKING MEAT
200 1 drum
" with bath ends removed

bush tiﬁber

/
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Some new Fisheries Research and Deve]opmént items
. which technically oriented readers.-may want to
follow - {Throuah Tropical Products Institute, 56-62

Gray's Inn Road, London WCIX 8LU, England):

= {a) Storage in-Tee:

tonger in ice than temperate or cold water fish,
probably because spoilage bacteria and the fishes’’
own enzymes are adapted to the:high.temperatures of
the tropics. This could mean that simpler and Tess
expensive small scale fishina enterprises may be
possible than it was earlier thought.

(b} Smoking Kilns:

Overheating of fish during smoking can cause sign-
ificent losses of certain amino acids (protein).
Desian of s$woking kilng is being studied carefullys

o

{c}) Fish Silage: k o CL

Sometimes the-daily.catch . of fish is so much-more
thanp usual that fish goes to waste. But usually
the ‘amounts are too small to justify making fish
meal, Minced or chopoed fish is dcidi¥ied to pH 3.0
~and allowed to hydrolyse to form fish 'silage. A
carbohydrate filter s then added to absorb mois-
ture. Afterwards thé product is sun-dried-and~
powdered for use as an animal feed. Feedina trials
indicate ithat it mav be used as an ingredient, but
not as a complete feed.

“{d)shark/Salt Cake: -

Low-value .fish may be stored for a long time in
the form of a simple fish/salt cake. Initial
- taste trials are encouraging and further research

is being done. ' :
" Suggested by: J. Aluckman, DPI Fisheries

p Box 2417, Kenedobu.

Processiné and Uti?izatioﬁ cf Animal By-products,
By T. Mann. FAQ Agricultural Development-Fapér *
No. 175. 2nd printing 1967,246pp, US$3.00.

One of the best FAQ Technical Papers arocund. It
has excellent diagrams and pictures that show how
to build the tools for processing animal by-prod-
ucts. Very* appropriate techriglogy, particularly
where slaughtering is a small scale operat{?n.

Gives processes for meat meal, blood meal, bone
meal, hide preservation, glue manufacture znd the
utilization of horns, hooves, glands, casings, and
compost, as well as the aeneration of methane gas
from any remaining waste. Designs arr Tow cost;
...Ingre. sophisticated designs are briefly«described.

An excellent manual for designs appropriate to

plete. It is probable that PNG Public Health
requlations would forbid many of the designs.

It has been discovered that tropical fish stay fresh

village economies. It is c¢lear, simple, and com-.

N - - -

“

.Niugini Table Birds Pty..Ltd., *
Box 1152, Lae. TeTephone No 422229.

Pricelist avadilable only.
Buys:  Produce Poultry Products

Niugini Table Birds Pty.'lLtd., is primarily a
poultry abattoir and processor. Through extensions
and-management officers they are affiliated with .
breeder farms-and broiler growers. The company

owns ¥ts own abattoir producing - fresh broilers. !
They are supported in production by dver 120 inde-
pendent local farmers who produce all of their
unprocessed birds, ;

Agefits for Niugini Table Birds, Pty. Ltd., Ross
Michael, Managing Director, Michael PNG Pty Ltd.




Food Preparation

DRIED LEGUMES _
SOYBEANS, PEANUTS, COWPEAS, MUNG BEANS, WINGED

BEANS, AND OTHER SMALL. DRIED BEANS MAY ALL BE
USED WITH THE FOLLOWING RECIPES.

SAMPLE RECIPES FOR DRIED LEGUMES

Selected from The Health Aspects of Food and
Nutrition, World Health Organization,
Western Pacific Regional Office, Manila, 1969.

These recipes are intended only as guides

and samples. They should be adjusted, revised,
and flavoured according o local tastes

. and available-foods.

Some useful equivalents for these recipes:

1 tsp. = 5 grams water; 1 thsp = 15 grams water -
: or 10 grams
draed beans
-3 level tsps make-1 ltevel tbsp - - -
8 level tbsp make % breakfast cup (approx 120 cc)
1.cup = 240 cc.
2 ‘cups make 1 pint {approx 500 <c)
2 pints make approx 1 liter (1000 cc)
8 pints or 4 liters make 1 gallen
4 cups make approx 1 liter_ K I
1 Titer of water weighs 1 kg = 2.2 pounds

1 large breakfast cup holds about 200 cc
water, {as drunk)

1 large breakfast cup brimful holds 250 cc |
water .

1 large breakfast cup brimful holds

170 gr dried beans

INFANT FEEDING RECIPES \ o
{(for infants 4 - 12 months} @ 93\9‘f

Notes on preparation of infant fopods in general:

a. Grinding- Fine pound1no or grinding or
mashing and sieving is often necessary.
home use, a mortar and pestle may be used. ¥
For quantity preparation of dried beans
and cerkals, & grinder made of stone
(traditional style) or iron {commercial)
is convenient.

b. Mashing and sieving- For olde
12 months) many foods can be thoroughly mashed
with a fork. For younger infahts (4-6 -
months ). they should ba mashed™and thén
sieved or strained.

¢.. Pulping- For soft-cooked vegetables, cheap
Tightweight vegetable mills or grinders )

~are available and very effective. . »
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infants, (7 -

3
For fﬂ ¢

The. left-hand column gives the quantity for one

serv1ng {Home use). The right hand column
gives the quant1ty for ten serv1ngs {feeding
stations)—--e— e e e

1. . DRIED BEANS-RICE PORRIDGE

~ For gne for ten
Dried beans 2 thsp. 1% cups
Rice 2 thsp. 1} cups
Water -1 cup 8 cups
*Milk powder (*if available) 1 tbsp 2/3 cup
Brown sugar 1 tbsp 2/3 cup-

a. -Prepare dried beanflour and rice flour
from well-dried heans and rice by pounding
or grinding.  If thorough drying in
sunlight is not possible, heatling
gently over a Tow fire helps to yield
a fine flour.

(Flour of dried beans or rice may keep fore

one month in an airtight container, if
the grains are first slowly toasted

for fifteen minutes until golden brown,
then ground or pounded and quickly stored
in the afr-tight container.)

A flour which.g# more readily soluble

in water can D& made, by boiling the beans
for 30 minutes, then drying thoroughly
and finally pounding or grinding.

b --Blend- dried-bean—ftour and ricefiour -

in small amount of c¢cold water,
c. Boil remaining water and add mixture,
stirring constantly to prevent scorching.
d. Add sugar and milk, or fish flour*
{*if available}.
e. Cook for fifteen minutes more to a soft
‘custard consistency, adding more water
S necessary.

This simple type of hand driven grain mill is
very useful in preparing ground -legume recipes.




- The
- for-

£
1.

traditional-ortar and- pest
erushing grain legumes.-

Te-may -be wsed

Serve warm to infants four months of
age and over** {The stool may be more bulky
and softer than usual but this is not harmful).

**A1though this mixture is in general recom-
mended to begin only after 4 months, in
circumstances where ng breast milk or
artificial milk is available, it is

known that it can be tolerated by

infants even in the first months of life,

if begun initially in small quantities.

"2, MIXED VEGETABLE/DRIED BEANS PUREE
ff¥Sweetrﬁqtato{(ye??ow}, mashed gozbgge g%rEE%Z
Dark leafy greens % cup 23 cups
Dried beans {(any type) Z: tbsp 1% cups
Water 1% cups 12 cups
Salt b otsp 1 tbsp
Milk powder* (or zny milk available), or fish flour
1
[ a. "Boil dried beans untiT soft (% - 1 hour);
mash.
b. Boil sweet potato until soft (10-20 minutes};
remove skin and mash.
c. Boil the dark Teafy agreens with a 1ittle
water and salt for 5 minutes. Mash.
d. Mix all these ingredients and pass through
a sieve (for infants 4 - 6 months.)
e. Add the milk {dissclved in one-half cup
water} and cook for another 5 minutes,
——stirring constantly.
f. Serve warm to infants four months and over.

B

* if-available

3., SOYBEAN SCUP

Scybeans Z thsp 13 cups

Salt % tsp 1 thsp

Water . ez#l cup 8 cups

Any dark teafy greens % cup 7% cups

a. Put soybeans in excess water. Remove

| the imperfect beans (which {loat). Soak

overnight or about twelve hours. Orain.
(The water used for soaking may have
a slight bitter and beany taste, therefore
change the water before cooking.)

b.

Boil in clean water until tender {1-
2 hours).

.t
..\.‘

¢. Bail the dark 1eafx greens in a small
amount of water for three pinutes.

d. Pass ¢ooked soybeans .and Teaves through
a grinder (e1ther stone or metal).

e. Cook for five minutes more.

f. Serve warm to infants six menths and
azbove.

4. SOYBEAN PUREE-NITH COCONUT MILK

Soybeans 2 tbsp 1% cups
wCocanut milk i cup 2% cups
Salt Y tsp 1 tbsp

~""a. Prepare soybeans s in recipe 3 steps a

arid b

b. Pound or pass soybeans through a grinder.
Boil again for five minutes.

c. Add coconut milk to saybeans (coconut

~milk is the dijuted coconut cream, or

the product obtained by repeated washing
of the residue after first expressing
the éream}.

d. Cook for, five minutes. Add salt.

e. Serve warm to infants six months and above.

5. GROUND PEANUT BALL

Peanuts, shelled % cup 2% cups
a. ~Slowly bakeor toast selected mature
well dried peanuts (without moulds)
until golden brown (at least half
hour). Do not allow to burn,
b. Remove the skin (opticnal}
c. Pound or grind finely, using pestie
and mortar or corn grinder. Wash
hands and form ground peanut into balls.
d. Feed one whole ball daily to infants
over six months, or toddiers, along
with any other food.
(Divide into 2 or 3 portions, if not
all consumed at once.)
L}
Note: Ground peanuts should be stored in clean,
tight]y covered containers, when preparation
is not consumed in one serving. Commercial
peanut butter is not recommended for
infants because the ingredients {coconut oil,
etc.} and the quality can not be cantrolled.

Working for the people.
Working for thank -you,
These are two different things, and

there is often goal conflict between
them.
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NUT/BANANA MASH**
Peanuts shelled b ocup 2% cups
Bananas, ripe* 1 piece 10 pieces
{a) Prepare ground peanuts as in Recipe 5.

Peel the bananas and mash smoothly with fork.
c) Blend with the finely ground peanuts. :
d) Serve to infants five months and above in
divided portions if necessary. {for infants
below five months, add a 1ittle boiled water
to make a creamy consistency}.

* preferably a variety with yellow cor

Vitamin A) if avaiiable.

** Although this mixture,1§ in general recommended
to begin only after 4 months, in circumstances

2
[

Dried beans * 20

DRIEN REAN SOUP (1
Ratu SEAN 2U0F T L4

Rice {or substitute .

sweet potato) -’ _
Mixed vegetables (diced)

~ 20 cups

such as yellow sweet
potato, squash, okra,
scratched corn,

onions.

Dark leafy greens
Water

0il or fat

a.

h

10 cups
20 cups
5 galtons
600 gr.”

1 cup
2 cups
10 cups
5 thsp

Wash the dried beansy cover with cold
water and bring to a boil

where no breast miik or artifictal miik is avail-
able, it is known that it can be tolerated by
infants even in the first months of tife, if begun
initially in small quant1t1esﬂ¥,

5 SINCE RECIPES INYOLVE A DELICATE
: ¢ ~ -BALANCE BETWEEN INGREDIENTS, WE ..
o ' KEEP THE OLD TMPERIAL SYSTEM' FOR
. OUR RECIPES UNTIL TESTED METRIC B

. RECIPES ARE AVAILABLE. IF YOU
MAKE A GOOD CONVERSION, LET US ~
KNOW FOR THE NEXT EDITION. A

)

RECIPES FOR SCHOOL CHILDREN (AND PRESCHOOL)
ALSO SUITABLE FOR ADULTS
{Quantities to serve 100 or 10 persons)

1. DRIED BEANS WITH LEAFY VEGETABLE
{1 cup portions)

1

For 100 For 10

Dried beans 20 cups 2 cups

Rice {or substitute

sweet potato) 20 cups 2 cups .
. Dark leafy greens

(cleaned) 30 cups 3 cups

Water (or rice

washing) - 5 gallens 10 cups

Dried fish (10 cm

Teng or other seafood .

or meat)* 100 pcs 107pcs ;

Ginger or other seasonings  season to taste

Powdered milk* dissolved in
a little water  »2 kilo packet

a. Clean and wash the dried beans and rice.

b. Heat the water, add washed dried beans and
cook until nearly soft.

c. Add rice [or sweet potatces),
.seasonings, and meat. Cook 20 minutes
longer (or longer in the,case of sweet

*  potatoes).

-d. Add dark leafy greens and milk* °

five minutes more.

Cook

*If Available.
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When tender,--add the 6il, salt, rice;- and e
diced vegetables. '
Continue. cooking until the m1xture
becqmes pulpy. : -

Add the leaves three minutes before
removing from fire. If desired,
pass through sieve or grinder to
obtain creamy consistency.

/

Banana (cooking Variety)

'Sweet pctato yellow

(5 kg each)
Rolled wheat or wheat f]our* 10 cups 1 cup '~
Salt . 1 cup 3 tbsp
Meat 1 kg. 1 cup

i .,1 - |
. DRIED BEAN STEW {1 cup portions) .
bried beans - 20 cups 2 cups -
Water ' ¥4 4 gallons 8 cups
50 pecs appr.5 pcs ot
. .50 pcs 5 pcs

‘ngredients as for Recipe 2
Eggs
a.

b.

_Add the diced banana and yellow sweet

" Prepare the dried bean soup as in’

...... ) (150 grj... -

Toast the dried beans lightly and

_grind finely.

Put this and the meat into water
and bring it to boil. -

potato, rolled wheat- and salt.
8oil for 15-20 minutes.

)

*If Available

CRIED BEANS AND EGG SOUP {1 cup portions)

- By

20 pcs - 2 pcs

Recipe 2

Beat the raw eggs Add into the soup
by pouring down a 30 cm_chopstick -
held nearly vertically and passed

in spiral fashion over the mixture

so that the egg is thinly distributed
throughout the whole.

Mix and simmer for one minute.




___
5. SOYBEAM SOUP (3/4 cup'portions)
‘Soybeans dried. 20 cups 2 cups
Water 5 gallons 12 cups
oit 500 cc 5 tbsp
Tomato (chopped) 10 cups{1 kg.) 1 cup
Salt % cup 2 tbsp
Yellow sweet potato or
squash, d1ced or
carrots® 10 cups 1 cup
Any leafy greens 20 cups 2 cups
Garlic or other seasonings 20 cloves 2 cloves |
. . or to taste
Flour®* s 1 cup 3 thsp
Onion (chopped) 20 pcs 2 pcs
MiTlk poyder* dissolved - '
- — i wateri—or fish flour:s

or small dried fish or"
shr1mps 10 cups 1 cup
~&. Soak. soybeans in water avernight
b. Wash and cook 1 - 2 hours - ,
c. Dissolve milk in warm water. Set aside

. d. Saute> the garlic, onions and vegetables.

Add the soybeans, salt and flour
Make thick or thin soup according to
one's taste. Add the milk.or fish'~
and leafy greens five minutes before
removing from fire.

ﬂ'?. Serve hot.

Soyb

SOYBEAN STEW (with milk)

3/4 cup portions)

20 cups

o eans 1 cup
#'Meat, or fish, or :
7 snails 1 kg 1 cup
Salt %k cup-+"© - %2*thsp
© Hater 4 gallons 10 cups
Milk powder* - 10 cups 1 cup
dissolved- in water 5 gallons 10 cups
a. Boil the soaked soybeans for 1-2 hours, then
add meat or fish and=boil unt11 tender
b. Season with salt. , B
c. Add the leafy vegetables five minutes '
~ before removing from fire.
d. Serve hot with 1 cup of mitk* for *
each person
7. FRIED SOYBEANS {(with milk*} (3/4 cup portions)
Soybeans 20 cups 2 cups
. Water 5 gallons 10 cups
Qi1 (Cooking) 900 cc 4 cup
Salt % cup 2 thsp
Milk powder* 10 cups "1 cup
dissolved in Water .
(warm} - 5 gallons 10 cups
a. Soak soybeans overnight, and boil:
1-Z-hours. Drain water
b. Add salt.
c. Fry m vegetab]e oil until soybeans are light
yellow and crispy.
d. Eat fried soybeans with milk*.
*if available. -

8.

Soyb

Onio
Toma
Swee
Cook
Wate
Salt
Milk
inw

a.

‘hoil

b.

9.

S0yb
Coco

Satt

Suga
Wate
Milk
Wate
a.

b. '

4

SAVORY SOYBEANS (with milk*) (3/4 cup portions)

eans
ns, minced
to sauce*
t pepper (red) . 10 pcs
ing oil 600 cc
r 5 gallans
% ‘tup
powder* dissolvedy 10 cups
ater 55 gallons

10 cups
2 cups
10 cups. ¥

.1 cup

% cup .
1 cup’
1 pc

b tbsp.
10 cups
2 thsp

1 cup

10 cups

Soak soybeans overn%ght, add salt and
1 - 2 hours,
Heat the oil1 and add the onion and pepper
Cook for five minutes.
Add the boiled soybeans and tomato
sauce. Allow to simmer over the low fire
until thoroughly heated. Serve warm
ar hot.

SOYBEANS WITH COCONUT (3/4 cup portions)

eans, dried
nut, grated

20 cups
20 cups
5 coconuts
% cup
5 cups
(3/4 kg.)
r ) ’ 5 gatlons
powder*® ‘dissp&ed in 10 cups
‘ 5 gallons

2 Ccups
2 cups

) 2 tbsp
r {white) % cup
10 cups
1 cup

r 10 cups
Soak beans overnight. Drain and

cook in boiling water until tender.

Add the salt. When done remove from

fire, drain and set aside te cool.

Place in a platter. Make a ring around

_the soybeans with grated coconut.

10.

Soybeans or mung beans, dried 20 cups

Shr1

‘or meat*

" Fat
Wate
Onio
Garli
(or
Powd

Water

a.

Serve with one cup milk*

*If available. -

SPROUTED BEAN STEW (with milk*) (1 cup
) portions)
2 cups
mps*, or fish*
5 cups % cup
600 cc 5 tbsp
5 galions 10 cups
10 pcs 1 pc

(0i1)

r

ns, diced
ic, minced

other seasonxngs)

ered milk* dissolved in

-

10 pcs 1 pc

10 cups 1 cup

5 gallons 10 cups

e

Soak the bean§j,;ernlght Drain off
water and place in a container with holes. ®
Cover the soybeans with a c]oth to
keep warm.
Sprinkie water on the beans twice a day un-
ti1 they have a sprout of 2 - 3 cms. long
(2 or 3 days.}.
Saute garlic, onions, 5hr1mps or meat
in 0il. Add five gallons/10 cups water:
When water boils add the bean 5prouts and
cook until tender.
Serve with milk*

339‘

{1 cup)

NOTE: Bean sprouts could also be cooked
for soup.
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NOTES FOR USE OF GREEN SCYBEANS

1. Pick saybean pods before they are mature (Jjust
turning yellow). Clean them.

2. Mumu; oristeam in pot, adding salt.

3. Etat straight out of shell.
“This is a method of eating soybeans that the
Japanese use. Special varieties are grown for
this, but almost any other varieties will do,
except the black soybeans. It is a good way
because it is similar to peanuts, and because
the protein content is not much different from
dry beans., Also, it is an easier way - none of
the mess of drying, shelling, etc.

" Initial eontributor: H. Bekker

CRISP SOYBFANS: Put cooked soybeans into the sun

- to dry. When dry, roast them in an oven until crisp
and s51ightly browned. Keep in sealed container.
Excéllent snack. K

-SOYBEAN CASSEROLE- Scak the soybeans. When swollen
grind in a mill, Mix the ground beans with garlic,
onicns, tomatoes, salt and pepper Bake in slow

oven until done.

- Initial contributor: H. Bekker

BEAN SPROUTS | : -

Especially good where fresh feood is not readily

available. Seeds of Soybean, Mung bepn, Cowpea,
Wing bean, Sunflower seed, and Corn seed§ can be
sprouted but the traditional As1an bean sprout v

is from Mung beans.

Put mature seeds into 2 container with(water. Let
sit one or two days in the water, changing the
water at least three times a day. After beans
have started to sprout, drain the water and let
sit in a dark place (to keep the sprouts blanched
and from getting bitter). . Rinse frequently, but
do not let the sprouts sit in any water {tends to
rot them}. Sprout until the roots are thick.
Another way to do them is to put the sprouts,
.after they have been soaked, between two hessian
sacks {or terry cloth towels) on a screen and to
pour water over them, keeping them moist and dark,

To cook: Fry in quick fry Chinese dishes {with-
thinly sViced capsicum, green beans, carrots,
onions, peas, or any other suitable vegetable).
Or fry with onions and oil, -then add cooked egg
noodles, salt and pepper. C

P
Initial contributor:
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H. Bekker

PEANUTS, USES

BOILED PEANUTS IN SHELL (with milk, if available)
’ (% cup portionsl

Peanuts in shell (driéﬁ)‘ 7% kg 3/4 kg.
Salt 1 cup® 2 tbsp
Water 10 gallons 1 gallon
Milk powder* dissolved in 10 cups 1 cup
Water 5 gallons 10 cups

al Boil washed peanuts in water (p1us sa]t) for
about an hour, adding mecre waterias necessary.

b} ?emove from fire and drain off tﬁe water. §%
erve warm with 1 cup of milk per person* -

*If available. .

FRIED PEANUTS (4 cup portion) | i

Peanuts, Shg]]edl 3.3 kg.- 2 cups

Cooking 0il™ 1 gallon 1% cups

Garlic* 10 cloves 1 clove

Salt 1 cup 2 thsp s

a)  Soak the shelled peanuts overnight. Remove

the skins and dry the peanuts under the sun
- ;for an hour.
b Heat the cooking oil, add the gar]lc and
~ peanuts.

c) Stir constantly to prevent scor1ng
Add salt.

d) ' Remove from the fire when the peanuts
are golden brown.

B

1. One kg of peanuts in shell y1e1ds 670 grams of
shelled péanuts {5 cups)
2. Most of this can be recovered and used aga1n

* If availaktle

PEANUT QOUP {1 cup portions)

. & . . .
feanuts shelled 3.3 kg 2 eups
Oried shrimps* 10 cups (1 kg) 1 cup.
sweet peppér, sliced 10 pes .1 ope
Onions 10 pcs “1'pe
Salt 1 cup 2 thsp .

"Mater ‘3 gallons 5 cups -
Dark Leafy greens 20 cups 2. cups "

{a) Boil the peanuts unt11 soft (20 26 minutes).

(b) Add washed shrimps-and prepared vegetables
Simmer for five minutes.

(c) Serve warm. -

Note: If fine consistency is desired, pass all
ingredients through grinder and simmer again,

*if available
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% ROASTED 1N SHELL PEANUTS kgljs

The peanuts are cleaned, dr1ed in the sun.and then
roasted Roasting may be carried out on 2 sheet of
. iron over a fire, in a hand roaster (see design) or
on a large scale in an electrically driven

rotating cylindrical screen using LP gas or dil
burngrs as a heat source.

Roasting takes betwsen 45 mwautes to 1 hour and
temperatures at 150°C to 200°C are commonly used.

" Roasting is complete when the kernels have a golden-
brown colour. The peanuts are then taken out of
the roaster and cooled. -

To reta1n the texture and taste of fresh roasted
peanuts the peanuts are stored in airtight containers.

Initia1'contr1butor: A. Hepworth, Box 793, Lae.
’ @

B

—~— -

CSALTED ROASTED PEAMUTS

'Shelled peanuts are fried in oil at 138-143%C for
.. approximately 10 minutes, cooled, sprinkled with

salt and stored in airtiaht containers or-gealed

“inte cellophane bags. The thin skin is spmetimes
removed before fryina. i - -

‘Alternatively the oeanuts may be dry roasted, as for
-roastéd inshell peanuts, mixed with 1.5°to 2.0% 011
G and salted.

< PEANUT. BUTTER

. Peanuts are shelled, dry roasted and cooled.
“thin skins aré removed and the peanuts are then

~—finely ground-usuaTly in two staqes. Duying

~grindinyg 2% salt, up to 5%% vegetahle ail and

" sometimes 1-2% sugar are fed inte the grinder with
the-peanuts. The peanut buttér is then packaqed

sin alrt1ght contanners

: In1t1a1 contr1butor " A. Hepworth, Box 793, Lae.

an

PEANUT BUTTER

-Smooth and delicious as commercial peanut butters
may be, they are often made without the germ of

- the nut. This valuable portion - as in grains -
contains minerals, vitamins and proteihs and is

- 11tera11y fed to the birds. The commercial object-
ion "to the germ js twofold: 1. that the flavour

, of thé butter is made somewhat bitter, 2. that,

- as grains, the heat of processing and the heat in
-storage may cause the finished-product to grow -
_rancid. If you are smart make your own full- -
bodied .peanut bufter in an electric blender _
{substitute small hand-operated mili} ..

Usgr Fresh roasted or salted peanuts. , Remove

© skinsefrom peanuts. It is wise to start with
©#'land oil: Saff]uwer or vegetable oil. Allow
el - 3 tbsp to 1 cup peanuts. If nuts are unsalted,

add sajt to taste. (about 2 teasp salt per cup).
From: Joy of Cooking, by Rombauer and Becker o3

¥

CUEB}ED EEANHT 5 - .

1. Melt a Tabiespoon of ol or Fat in-
a pan:

2. Add a teaspoon of curry powder. and a
chopped chilli to the o0il.

3. Cook the raw peanuts siowly in the pan.

PEANUT CAKES * .

You will need: 2 cups of cooked sweet potato
- ' cup grated coconut
2 teaspoons salt
1. bedten egg, or 2 thsp
of flour (to bind the
mixture) .
<2 cups of ground roasted peanuts

1. Mix all of the ingredients thoroughly,

" add a littTe water, milk, or coconut
cream if necessary to mo1sten the m1xture.
2. Make into flat cakes.

3.

Fry in fat or bake im .an oven.”’

This mixture makes about 20 small cakes.

PEANUT BUTTER CANDY

ﬂTex\'

.2 cups sugér - .
3 cup milk: : -
S 2 tablespoons peanut butter
v [
1. Put in a pot and m1x well together, b,
boii for 5 minutes

You will need:
1t

. 2. Remove from the f1r§%and beat steadily

£i11 cool. )
3. Pour into soup plate or cake tin.
When set cut into squares.

PEANUT BARS

You will need: 2 cups flour

‘ - .1 cup coarsely chopped peanuts
1 tsp. baking powder

- % cup milk .
1 egg
% cup sugar
- ©2 tbsp butter : “

a

[ pinch of salt

1. Sift flour, salt, and baking powder
into a bowl; rub in the butter, nuts,
and sugar.

2. Mix to a rather stiff dough with the
egg and milk.

3. Turn on to a floured board and roll
out almost an inch thick.

4. Cut into bars of.convenient size-and
fry-in a pan w1th fat until go1den
brown.. -

From: "12 Things. to 06 with Peanuts",
South Pacific Conm1ss1bn Literature
Bureau

ALS0 TRY GRINDING SHELLED, ROASTED ﬁEANUTS T0
COARSE PASTE AND COOKING WITH VEGETABLES.

1
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- JAMS AND MAPMALﬂDES

He give these cons1derab1e space because there'
are so many fine fruits available during certain

seasons, and because these might help to get more

calories into the diets.of children.

How 'will you eat jams if you don't have bread?
The heavy sea biscuits (strongpela bisket) are

found in trade stores throughout the country, and
you can also eat jams with kaukau and taro.

are commonly eaten as a-sauce with rice 1n soMb
parts of Southeast Asia.

GENERAL INSTRUCTIONS FOR MAKING JAMS

Peel the ripe fruit,and mash until it is reduced
to“very fine pieces or pulp;

add from 50~100%

of jts weight of-sugar and cook until thick.

_ Transfer.to stEr111zed Jars while bo111ng hot and

sea]

t1ght]y

.CITRUS FRUIT JAM MAKING

Ingredients:
“Utensils reguired:
k1tchen knife.

_Summary

“ " reached;?

CJtrus fruit, sugar
Cooking pan, coarse sieve,

(SettIng point is when it becomes thick).

Ingredients

1.

For Marmalade {yields about 5kg.}

- 1l4k- oranges,, juice of 2 lemons

3 litres water
2%kg sugar

For three fruit (yields about 5kg)
2 grapefruit j_ ’
4 Temons )
2 aranges_ i
25 litres water =)
2%k sugar

total weight about 1%-2kg

For Tangerine
Tangerines i
1 grape fruit )
1 Temon .
juice of 2 Jemons

2 litres water

total weight about 1-1%kg

i

- 1kg sugar

"The Process: . ﬁ BN

Clean the fruit _

Dip in boiling water for 1—2 minutes

Peel as for eating

Cut the peel into fine shreds Put the
shredded peel and lemon jiice and half of

the water in a pan, and boil until the peel
is tender,

Cut up -the rest of the fruit and simmer if a

closed pan for 1khours.

Jams

C1trus Jjams or marmalade 15 prepared by
cooking the fruit material to a pulp, then add1ng
.sugar and boiling again until the setting p01nt is
At this stage the jam is packed in jars.

6.  Rub, the pulp through a sieve.
7. Add*fhe strained pulp to the peel.
8. Add the sugar - stir until dissolved.
9. Boil rapidly until’ “the setting peint is
.reached (about 15 minutes).
10. -Allow to cocl sTightly, then pour into hot
steritized jars and put on the 1ids.

Note: -Jars and 1ids are-sterilized by boiling in
water for 10 minutes.

[f recipe 3 is followed the following modifications
should be made to the method:

step 4: Cut the peel of the grapefruit and lemon,
and b together with the fruit and
water Yor twe hours.

The tanger1ne pee] shoLTd be cut into
. shreds and tied in a cotton bag. Put
. the bag in with the beiling fruit but
" remove after 30 minutes.

step 5:

1
Initfal-contributor: J.H. Hepworth, Box 7935%Fae
. : ;

&

CUMQUAT MARMALADE -

. -
Materials or equipment needed: Knife, two bowls,
cumquat fruit, sugar, cooking pot, glass bottles
with lids, .

One cup of sugar is required for each cup of
reduced cooked cumquat pulp.

Description of the process: Slice cumquat§'1 inly
and remove seeds. Put seeds into bowl, cover with
water and leave overnight. Put sliced cumguats
into another bowl, cover with water and leave
“overnight. Next morning put cgmquat,sf1ces and
‘Water into saucepan, add strained water from

' cumquat seeds. Bring to boil, then simmer until
~fruit is soft and Tiquid is reduced to half.

Measure and allow one cup sugar for each cup comguat
mixture, Bring cumquat mixture to boil. Add sugar
and stir untit dissolved. . Simmer for 2-3 hours on
Tow heat until it jells. Pour into sterilized Jars
(bail jars in water. for 20 minutes).

This process has been used in Kav1eng, New Ireland’
w1th excellent results,

i

‘Initial contributor: J. Ha1e,‘Box 122,

Kavieng NIP.

T MANGO JAM

Utensils required: ;Blendqr or coarse sieve or mash-
er, kitchen knife, wixing bowls measuring cup,
wooden spoon. -

Ingredients reduired: Ripe ‘mangoes, sugar, citric

~acid (food grade).

-Packaging maternaE%*‘ ‘Sterilized glass jars with
caps. that can.be sealed. -

The Erocess. L

1. Wash mangoes to remove surface dirt.

2. Slice and scoop out flesh.! Pass tArough
blender or coarsé sieve or mash.

3. Mix the pulp with an equivalent amount of
sugar.

cont'd”




4, Heat over low fire with constant stirring.
When almost thick, add 0.3% citric acid
based on the weight of the pulp used.

5, Contj nue heating until temperature is 105°¢C
(211°F) or until the mixture can be spooned
out.

6. Fill into sterilized jars and seal.

7. Air cool, label and stere.

Initial contributor:

A. Hepworth, Box 793, Lae.

PAWPAW -PINEAPPLE JAM

Utensils: Kitchen knife, chopping board, measur-
ing cup, aluminium saucep ooden spoon, jars.

Raw materiais:

The process:

1.  Select fully ripe, sound pawpaw®
and scoop out pulp with a spoon.
fork.

pawpaw, pineapple, S

o

re

2. Peel pineappie, remove eyes and chop till fine.
3. Mix equal parts of mashed pawpaw and chopped
pineapple.
Add 1% cups sugar to every Z cups fruit mixture.
Boil briskly in an-aluminium pan until thick.
Stir constantly to avoid scorching.
Pour immediately in hot sterile jars and seal

-

: tightly. A
»+7. Cool and storé.

iInitia] contributor: A. Hepworth, Box 793, Lae.

ROSELLA JELLY

“Ingredients: Resellas, sugar, water,

Utensils: 2 cooking pots, white' cloth,
measuring container, bottles with caps.

any

Process: Wash the rosellas that you have p1cked
including seeds, tips and calyces, and place in pot.
2. Add enough water to cover everything.
3. Boil over the fire for cne hour.
4. Pour the juice into another pot through the
cloth to remave all the bits.
5. Measure the number of cups of juice.
6. Add this many cups of sugar to the juice.
7 Boil juice and sugar gently, stirrinag
frequently for 20 minutes.
!B, Pour intp-bottles and seal. This will be
! jelly when it is cool. T
M. Cpckburn, 125 Prince Albert

Initial EOntributDr:
’ -- Pgrade, Newport, NSW. 2106

. ROSELEA JAM

Ingredients: Rose]?as, sugar, water, mu11 rinds,
(1f desired).
Utensils: 2 cook1ng_pots, scaies, measuring cup,

‘ white cloth, and storage jars.

Process:
and tails.

2.  Weigh out lkg of calyces*

Separate calyces (the red paft) from seeds

*The calytes are the thick outside flower petals.

s

9

Init#al contributor:’

FRUITJUICE PROCESSING

'

Put in one pot and add 625ml, water (1.1 pint)
+In another pot put 670q -of seeds and tails and
add 625m1. water. Boil th15 rapidly for
exactly five ninutes.

Strain the seeds and tails from step 4, through
the ¢loth and put this Tiquid intc the pan
with water and calyces.

Beil the combined 11qu1ds for about 720 minutes
until colour of Tiquid i a deep red. Add
chopped up skin-of lemon muli to taste at this
time if desired. “
Remove saucepan. from fire and measure the
amabint into the other pot. Add this many cups
of sugar.

Bail comb1ned sugar and fruit and Ju1ce as
quickly as/ ‘possible for 10 to 15 minutes.

After 10 m1nutes spoon out a-1ittle onto a
plate to see if it jellies. Keep cooking until
samp]e/Je111es

Hhen/3e111ed “remove from fire, pour into
bottles and seal. Serve when cool. ¢
Vi

M, Cockburn, 125 Prince A]fred
Patade, Newport, NSW. 2106

.‘, . Ty - N a

Equipment reqUired: Sharp knife, juice

extractor, sieve, large pan, bottles or jars
with screw top lids, thermometer, 'scales,
measuring jug. :

4

Raw materials required: Citrus fruit,

sugar, sodium benzoate (or benzoic acid)-
available from ICI or New Guinea Wholesale
Drugs, or other drug companies.

1 L
Summary: ‘Fruit juices are prepared

by extracting the juice from the-fruit,
Filtering, adding sugar and preservative,
. pasteurising, and bott}1ng

The Process:-

1.

(PR

[SaRe =]

10.

Sterilise bottles and 1lids by bo111ng
in water for 10 -minutes.

Clean the fruit ip cold water.

Remove any over-ripe fruit and

cut out any damaged or rotten parts.
Cut the fruit in halves.-
Extract the juice and filter the
"juice through a sieve.

For every 1 litre «of- Ju1Le add %
‘sugar.

Pasteurise the juice by rajsing the-
temperature to 85 degrees C and holding
at that température for 1.Q minutes. .
Allow to coo¥ slightly and then stir

in sodium benzoate (or benzoic acid)

0.6 gr. per litre of juice. -(This
chemical wil) make the juice keep -

well for a long time.)} -

Fill while still hot into the sterilised
bottles and close jmmediately with the
1id.

Dilute juice to taste with coid water for
drinking.

kg of

.

cont'd
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~PINEAPPLE CORDIAL

To make 14 cups of rosella drink:

CROWN SEALS FOR BOTTLING FRUIT JUICES

K. Beutel

Plaza Health Foods
K - Mart Plaza .
4170

Cannon Hi1l, Brisbane,
Queensland B
Australia
Note: crown tops and simple hand-

" operated crowners are sometimes available

at redasonable prices at Burns Philp stores.

(using the trimmings from a fresh p1neapp1e}

Ingredients: 1 pineapple
% cup sugar (more or less to taste)

1 pint water

Equipment: 1 saucepan
- 1 screw top bottle
stove or fire
Method: o
Cut off green to%ﬂof p1neapp1e and-bottom
stalk and throw tRese awa¥. #

Mash pineapple skin well.

“Peel and «ore p1neapp1e

‘Cut up the cdre.

Put the peel and core. pieces in the‘saucepan
Add sugar and water, &

(The actual eatable part of the pineapple is
not used in the cordial)

Boil for 5 minutes.

If you keep boiling for too Tong (over 10 m1ns)
the cordial ‘will go bitter. -
Coal. 1iguid.

Drain and bottle. - -

To_serve: diTute with water to taste.

S. Tracy

ROSELLA BRINK

Materials and equipment needed:
mature rosella plants.

Cooking pot;

-

remove red
sepals {these Jook 1ike flower petals and enclose
the large seed case) and put into a large saucepan
with 8 cups water and 1% cups sugar. Boil for 45

" minutes or until such time as the red-sepals turn
-white and the water becomes a deep red colour.

Remove sepals and let rosella water cool until you
can easily pour it-into ¢lean containers. Mix one
part water to one part rosella or dilute the rosella
water according to taste.

Source of supply for reseila: Yates Seed Co.

PNG Experience: Puas, New Hanover.

¥

Initial contributor: J. Hale,
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Box 215, Wewak, ESP,

BREAD, BISCUITS AND CAKES
USES OF GRAIN -

BREADFRULT BISCUTTS

”

Here is 4 way that my people preserve a seasonal
fruit using a simple techn1que

Materials needed:

" 4-5 fruits from a favoured variety, preferably the

seedless one
2 new baskets made of coconut Teaves

firewood
-2 Wire net above the fireplace

knife

Method:

Build fire. Place the fruits,on the fire and turn

them from time to time as the} cook.

When they are cooked peel ‘them with a knife.
Remove the inside care, and let the fruit cool.

Cut into thin s5lices and
baskets.

wired net.

place them evenly in the
Put the baskets above. the fireplace an a

. When the s1ices are dry and hard they are. f1n1shed

and w111 keep for months

M. Kemp, Yudal.,

. K

Contr?buted by: KeFeVéf, ENBR.

'Jf#.

BUCKWHEAT

Buckwheat flour: Grind buckwheat into fiour, and
use in bread, about 1 part buckwheat flour to 3
parts wheat f1our

Buckwheat Pancakes:

2 cups huEkwheat flour © 1 eqq
1 tsp salt _ 2 thsp fat
1 tsp baking soda 2 cups milk

juice of 1 Temon

Mix batter well. Spoon into a hot, greased skiliet,
making patties. When bubble$ appear on ane side,
turn and cook the other side.

Groats: Crack the buckwheat. Cook the same way as
rice: Use plenty of water, bring to*a boil; when
boiling, turn down heat a 1ittle. When all the
water is evaporated and bubbles stop {and groats
are almost'cooked), turn down heat and do not open
cover. After 15 minutes, remeve from heat and let
sit for another 15 m1nutes wkthout 1ifting the ‘
caver. Take a flat paddle and remove {can be made
from large diameter bamboo).

H. Bekker




23 o ‘ Masa:. (cornmea] far makin Mexican tortillas
CORN  o° - | riking ’

Cornmeal: Husk the corn, \eav1ng the” inper husks 1 kg corn kerne]s~‘\' ‘ ' C
e Rahar s 60gm 1ime )y

attached. Dry with the husks on for a day; then 1 1itres water y

braid the husks and hang to dry. When dry, remove . ' ) ’ _ :

the kernels from the ears and grind in a flour milt. Wash the corn, add the 1ime and water and put oh to
Use the flour in bread with wheat or as follows: .Beil. Let.boil until the kernel skins loosen.

Remove from flame and let cool. Rub handfulls of
. kernels between the palms until all skins are
Cornbread: ) loesenad and removed. Wash the skinned kernels

Mix 2 1 t ki ~ thoroughly in cold water. Grind very fine and
P 1 cups ﬁorzmi? 1 tsp baking soda make.tortillas by rolling out or by patting
1 Z;g e o %zggeboztérieg?? or lard ¢ between the hands to a very fiat disk. Cook dry
: s : utter, . PR ‘with fat i skillet | i11.
1 tsp salt T, milk to mix (stiff dough) arw at 1n a or on a gri

. R ) - : . Enchiladas: Take an uncooked tortilla or chapati
Bake in a low greased pan in a moderate oven uniii and f111 with chopped cooked pork, tomatoes and «
bread draws from the sides and a knife comes out < .onjons, Line in a pan and pour over it a sauce
clean. If all cgrnmeai is used, use 3 cups corn- of tomatoes, capsicum, onfons, garlic, chiles,
meéﬂ and 3 egqgs. . salt and pepper. Bake until cooked, or steam in a

. heavy, covered skillet.
Hush Puppies: _ ) cavy .

2 %ups cornmeal © 1 isp baking soda Tamales: Take fresh sweet corn. Remove husks

1 cup wheat flour juice of 1 lemon carefully. Remove the kernels with a grater-(can

1 tsp salt | dash of pepper be made by punching holes in bottom of a fish can)

1 small onion, chopped milk to mix (stiff dough} . or grind in a food mill. Add rendered pork fat to
fine . gréund corn and some salt. . - N

Make into little balls and fry in shallow, hot fat, Make a filling: Brown some chiles in pork fat, add

turn1ng to brown evenly. f ] finely chopped pork, tomatoes, salt and pepper
v v . Simmer until thick. .
s kd top of st f1 1 I C .

_EEEE; (COO ed.on p of stove or aI gr1 ) o Put a thin 1ayer of corn mixture .on each husk. Fut

" €up_cornmea) o ltspisalt L 54 5 some Fi11ing in and Lcover with mpre corn mixture.
4 Leup  wheat flour 2 thsp fat Put another_husk ardund it sb that the mixture is
. tsp baking soda. -+ mJTszD m1x*(staffwdough) cofpietely wrapped. Tie together with husks. Place

wice of I Teman in steamer or a mumu. Tamales are done when the
Mlx and form into small disks 2cm thick. Fry in dry corn draws awdy from the husk (about 1 hour).
skitlet with a coyer on it, over Tow heat. When one 'Hay be made plain with just fat added to corn with,
“:side is coaked, turn over. Variations: Use all © salt and/ar sugar. The chiles may be too hot for
- “whole wheat f1oﬁ?’énd/0r add honey, sugar, fruit for children. Make plain ones for young children -

‘a sweet cake. an easy way for them to eat corn. :

T ' iti tributor: H. B .
<Porridge: Let 1 cup cornmeal sit in 4 cups water Initiat contributor: H. Bekker

to reconstitute. Add salt. Bring mixture to a boil

and Tet simmer at Teast 15 minutes. Cook until thick ) . »
and meal soft. : i & !
Variations: 1. Add ground peanuts to mixture. THE FOLLOWING RECIPES WERE SENT BY C. KELLEY,

: 2. Add ground soybeans to mixture. BUSTNESS DEVELOPMENT OFFICE, MT. HAGEN

3, Use milk instead of water. i

Chapatis: Use half cornmeal and half wheatmeat, . _55QEBLL§E§EQ}I§
adding salt and water to make a dough. If desired, . X ]
add some fat. Make Jittle balls and roill out into 8oz sweet potato flour Z_ESP bak}ng powder
flat disks, as thin as possible. (Wine bottles ls0x margarine mitk to mix
make good roliers), Fry in a d i1l ' L .
flat gri]T._ A]so)can ie fr?edrzns:omee;agr DEr; Method: Rub margarine into the flour and baking
until one side is puffed up and turn to cook on powder. Mix to a stiff dough with the milk. Roll
ather side. Soft without fat: crisp with fat. . out on a fioured board to 2-3cm thick. 0Cut into
Alsa can be made with all whole wheat Flour. rounds with a scone cutter. Bake at 400°F for

15-20 minutes.

BANARA CAKES

1 banana 6 tbsps milk
% cup sweet patato flouyr ‘

Methed: Mash the banana. Stir banana, miik and
flour together to make a stiff dough. Form into a

. alag cake on greased foil or banana leaf. .Bake at
3507F for 30 mlnutes
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.
KAUKAU CAKE

2 cups sweet potato flour
% cup margarine
1 cup sugar

2-3 cups milk ;
2 tsp baking powder -
pinch saltt - ‘

1 egg :

Method: Beat sugar and margarine together. Beat

in egg. Sift flour, baking powder and salt together,
Add flour mixture and milk alternately, a little at
a time to beat in egg mixture. Stir gently. Place
in cake tin and bake in hot oven 30 minutes.

FRIED. SCONES

1 cup wheatmeal flour 1 tsp salt y

1 cup sweet potato flour water to mix <

Method: Mix all ingredients together tg form a stiff
i dough Form into large flat’® scones. Deep fry in

% boiling fat until golden brown.

Note:: Pieces of chopped me=+, fish or peanuts can be

added to the mixture before frying.

:PEANUT CAKES (makes about 20 small cakes) '

2 cups cooked sweet potato 1 beaten egg

2 tsp satt 2 cups peanut flour
Method: Mix al] 1ngred1ents thorcughtly. Add some
water. or milk if mixture is too stiff. ~Form ‘into-

‘ sma11 fiat cakes. Fry in fat or bake in hot oven

A
}'PLAIN SCONES

.2 cups plain flour 4 tsp baking powder

1 tsp salt 3/2 cup milk Y
2 tbsp fat
--Method:” Sift flour, baking powder and salt into

a bowl. Rub in fat. Add enough milk to make a
soft dough. Turn out onto floured board and knead
slightly. Roll out to about lem thick. Cut into
-even pieces with knife or small tin or scone cutter
Place on greased-flat tin. Bake hot oven {400VF)

for 10-15 minutes’.
« Yariations for Scones

Add 2 tbsp mitk powder to flour and mix wwth
water instead,

Add .2 tbsp sugar to make sweet scones.

Add 3/4 cup mashed pawpaw & 2 tbsp sugar. Use
“Jess milk.

Add 2 mashed -bananas and 2 tbsp sugar.

Add % cyp peanut flour.

Add 1 cup mashed cooked pumpkin.’

Add 1 cup ceoked gorn {scrape from cob}.

Add 1 tup fish or 1 cup chopped meat.

Add 1 tup grated cheese {use tinned cheese - cheaper)
Add 1

egg and use less milk to mix.

~7 SAVORY FLOUR CAKE

s

salt, water
031 or dripping

Mash the fish and

1 cup wheatmeal
"k tin fish:

Method: Mix wheatmeal and salt.
mix into the wheatmeal. Add’ water and mix to stiff
dough Make into flat cake, .Fry in hot fat or wrap
+in softened leaf and bake in oven.
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1" cup wheat meal

.2 tbsp sugar

o Aon 1@ 15 minotes, - R R

SWEET FLOUR CAKES

¢ mashed bananas water or milk

o0il

Method: Mash bananas and mixginto the wheatmeal and
sugar. Add water or milk and mix to a stiff dough.
Make into fiat cakes and cook as for savory flour
cakes.

» -

{1 x 41b loaf 0r>2 X 2]b Joaves)

=

WHEATMEAL BhEAD

wheatmea]

i cups |
) margar1ne

- 8k tbs

4 tsp (2%02) dried yeast
L pint liquid (% water
and simili) '

'Method S1ft wheatmeal into bowl. Warm ]iquid
slightly. Dissolve yeast in half the Tiquid. -Mak-
a hole sin the wheatmeal and pour in yeast ligquid.
Sprinkle with a 1ittle wheatmeal. Cover with a
cloth and leave in warm place until yeast starts to
bubble. Add rest of liguid, margarine and salt.
"Knead until smooth and not sticky. Put dough back
in basin, cover with~a cloth and leave in a warm-
place until double size {proving). Knead again.
Place in floured baking tin and cover with cloth.

41b)
14%0

4

Prove in Barm place until double size. Bake in hot

oven {400%F) for 25 m1nutes

BREAD

3 cups plain flour 1 tsp sugar '

1 tbsp dried yeast 1 cup water

1-2 -0z margarine 1 tsp salt :
 Metod: * Sift flour.and salt into bowl, *Half fil1

cup with warm water, add siigar and yeast- Rub

margarine into floyr. .Fiil the cup with the yeast®

t.e, to the top, with cold water. Pour yeast

mixture into centre of flgur. Mix into a dough.
Turn ontg a board and 'knead for 5-10 minutes. Shape
into bread and put in greased tins. Cover with
plastic bag or damp cloth and leave to rise until
dough has doubled in gize. Remove -bag or cloth.
_Bake in hot oven (400”F) for 30-45 minutes. When
cooked bread should be golden brown and seund
hollow when bottom knocked with knuckles.
of tin and cool on wire rack.

Var1at1ons

Use 2% cups plain flour and“b cup peanut flour.
Add 1 tin chopped meat to the dough. : -
Sift 3 heaped tbsp milk powder with the flour.

w .:. .-

+

~—

¢

Turn out




YEAST (Root vegetable or potato yeast)

Clean peelings frem -
potato, yam, taro, or
tapioca. -

'3 thsp flour
1% tbsp sugar
1 cup water

Method:  Mix all together. Put in a bottle. Cork
it and tie on firmly. Leave overnight. Next day
empty-the bottle but do not wash,it. Make a new

mixture (as above), put in bottle and Jeave over-
night. Next day empty the bottle but do not wash
it. Make a third mixture and put in bottle. Leave
until ready to use - it bubbles when ready. 0o not
wash the bottle - next time you will only need to
make 1 mixture. Make up mixture 12 hours before
you need it. ' ™

LEMON YEAST
Same as potatoc yeast. but use 8 drops of lemon Juzce
instead of peelings.
USE' Of THESE YEASTS

In any recipe requiring yeast use 1 cup of lemon or.
' potato yeast instead of dried yeast. Use Tess water
to mix the dough. . ’

. THE PRECEDING RECIPES WERE SENT BY C. KELLEY,
" "BUSINESS DEVELOPMENT OFFICE, MT. HAGEN

ASIT BéEAD ReCIPE 0t el
Ingredlents I'RQF of ' wheat fTour’
10:gr. salt’

15 gr. sugar {1 tbsp}

#:30 gr. oil (2 tbsp)
15 gr. dried yeast (1 tbsp)
650 c.c. water at 37 degrees C.

Baking temperature: 220 degrees C.

Baking time: 25 - 35 minutes

Loaf size: 500 gr.
Method: Dissolve yeast-in some water.
Leave for, 1D minutes, Mix ygast solution,
water, sugar, salt. Sift in the flour,
Knead well.

teave for rising until double size.
Form lcaves. Allow to rise again:
{prove). Bake.

Initial contributor: A. Kepworth, Box 793,-Lae;

BREADMAKING h

The following recipe was found to be a
successful one at the Balimo Vocational
Training Centre:
Ingredients: Utensils:

'8 bread ting
"2 large aluminium
basins
2 bowls for yeast
flat working surface
round bottle for
rolling

4 tsp yeast

3 tbsp sugar
24 cups flour
8 tsp salt

The Process:

1. Put 4 teaspoons of yeast in 8

cups of warm water, add 2 large table-

. spoans of flour, 3 tablespoons-of
" sugar. Stir and leave for one hour.
2. Put 14 cups of flour in a dish,
; ‘add the yeast ferment 1liguid, and mix.
Leave in a warm place for one hour.
3. Mix 1% cups- of warm water and 3
" cups of flour into the risgn dough.
4, Put 7-cups of flour on a table
and sprinkle on 8 teaspoons of
salt.
5. Place the dough in the middle
cf “the flour on thghtable and knead
uatil all the dry flour, has: gqpe
into the wet dough.
6. RolT the dough flat-with a bottle and
‘ cut’into 8 equal parts and shape '
these into- Toaves. - )
7. Put the rolls into tins and p]ace
in,a warm place for one hour, then
without bumping the fins place them
into the hot oven {temp. 380-400)F
and cook for about one hour.

¥
By using 16 bread tins, 4 large aluminium
basins, 4 bowls for yeast ferment liquid,
and haying a large warm-cupboard on top
of the oven it is possible to cook 32
loaves of bread in cne day.

A note on difficulties: No problem has
been experienced at Balimo with either
mouid or rope in the bread. ROPE, which
is caused by an organism similar to yeast,
causes the bread to become pltrid in about
24 hours. A repulsive odour is present.
This organism is very difficult to kill.
Boiling water-will not destroy it. Vinegar
can be used to wash all items used in the
bakery to destroy rope. Vinegar should
then be used in every loaf of bread until
all traces of rope disappear. - 1% pints of
vinegar to 100 Tbs. of bread is recommended.

Reference: Bread and PBreadmaking, ~
A.J. Edwards, Mauri Brds. and Thompson, 812
Bourke St., Waterlgo, Sydney,*Australia. |

Suggested- by: C. Hemmes, Box 214B, Konedcbu




WHITE BREAD | o

2 .
3. Rub in_ margar1ne [
4

" Tukewarm water (or wheyd.'

% pint milk or milk=water or water :
1 level tbsp sugar.

1 1b plain flour |,

1 dessertspoon saTt

1 thsp margarine

1 Tevel tbsp yeast

1. Scald milk, add sugar. Cool to lukewarm. Add
© yeast, cover, and leave for a few minutes

COCONUT

from the Tassajara Kitchen.

This Zen cook knows, o
the trué nature of bread."

- Hal Hershey, from The'whole Earth Catalogue —:.—-.

e

untillydast starts to work. et
. Sift Fhour and salt i

. Make a we]1 in the centre of the flour and
add yeast mixture. )
5. Mix to a soft dough. o
6. Knead on a floured board until Sfmooth (10 m1ns)
7

7. Cover’wﬁth a cloth and stand in warm place for

10 m1nuFes

8. Shape into loaves or roI]s

9,  Place oh greased trays. Cover with c1oth and
leave 1p warm place until dough has doubled
in bulkj.

10. Bake 1ogves in hot oven 400° for 15 m1ngte5
and 350° for 20 minutes. Rolls far 425°

for 15 minutes.

Schotﬂ Sa] amo _MBP.

.. ! 5 £ : [

_; Coconut ch1ps ,
“keeping the pieces as large as possible.

on Jow heat, ‘or fry on top of stove in heavy skillet.-

Sugar, cornstarch and salt.
TStarch 1§ dissolved.,
“constantly until 1t;bo1Is
4 Cut 1nto p1eces and serve.

Bréakfast cereal®

See,recipe, p 97, "Uses for sugar."

Remove the meat from the dry coconut

STice thln-
1y & salt. “Spread on flat sheet and placde in. aven
Roast un§11 cr1sp and s11ght1y browned. Keep 1in
sealed ¢ nta1ner to retain cr1spness.

Coconut pudd1ng 3 cups grated coconut

% cup cornstarch (tapioca flour)
L Cup sugar

& tsp salt

Add bo111ng water to grated coconut until the coco-
nut is Just covered. ‘Let sit for 15 minutes.then
strain. "Measure coconut milk into the pan. Add
Stir until, the corn-
Caok "on sTow heat), st1rr1ng T
Let -beil; a ,few minutes
Podr into a shallow pan and let coo]

on low heat.

' ‘ s

Add 1 tab}95poon yeast to 11~cupsr
Let dissolve. Add
about’3 cups wholewheat flour and 1 tsp salt. Let
rise. Punch down and form into flat disks. Let
rise. " When risen, fry or dry griil on both sides
until done.

Scones : 2 cups wholewheat flbur

. Add toasted rolled oats, fresh’ frait,
*milk, honey, chopped peanu%s. !

Take the gratéd coconut from the
pudding, sprinkle with salt and toast until browned
lemon juice, —

Initial contributor: H. Bekker

1 tsp baking soda
1 tsp salt
2 tbhsp fat
——1 cup buttermilk
Mix well. Form intc small disks 2cm thick.
dry.skillet with a cover, over low heat.

/

Fry in

H. 'Bekker. '?

“The.Tassajara Bread Book, by Edward Espe Brown, 1970

- the sum of its ingredients.

146 pp., US §2.95 postpaid.
‘Available from: Shambala Publitations, ‘Inc.
1409  5th St. -
Berkeley, California 94710 U.S.A,

"Here's a breadmaking guide that stands on’
profound respect for simple, wholesome ingredients and

r1pen1ng, maturing,. baking, blossoming " process . o

fﬁat fﬁrns a glob of dough,1nto a fragrant food fit for
ahy man's meal. Good.bread is always magically more than
There are recipes for breads
yeasted and unyeasted, fruit-filled loaves, sourdough,

pancakes, pastries, muffins, and various favourite snacks
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COCONUT TGECREAM

Equipment:.

2 pints thick coconut cream from
twoe- or three coconuts

juice of 1 coconut

chopped vanilla pod {remove seed)
or vanilla essence

2 cups sugar o

2 heaped tablespoons cornflour

Ingredients:

saucepan
stirring spoons
small bowl

stove or fire
storage container
freezer

Method: :

Boil coconut cream, -yanilia-ped and sugar for
10 minutes.

In smali bowl stir cornflour and coconut juice
into a smooth paste.

Add paste to coconut cream.

Bo11 t111 th1ck, st1rr1n

11 the time.
TFPing 6Ctass

al]y.
Freeze for about 12 hours before serving.
Stir once an hour for the first three hours,

Contributed by: S. Tracy.




MANGO CHUTNEY

Utensils: Kitchen knife, paring knife, cutting
bqard measur1ng cup, saucepan, wooden spacn.

Ingredients:

small box raisins
cups vinegar

cups ‘brown sugar
tbsp coarse salt

TP cups diced green mango
i Iniece large ginger root
1 clove garlic

8 pieces small onicns
Z-pieces hoi pepper

Do

The . process:

“71." salt the sliced green mange and allow it
to stand overnjght.

. Drain the salted mangoes.

3.  Boil vinegar, sugar and spices.

© Simmer for 5 minutes. o
4, Add sliced mangoes and cook ‘until thick.
5. Pack in sterilized jars. Seal. ;
‘6 Air-cool. -Label and store. - “

ﬂVjIﬁitia1 contributor: A. Hepworth, Box 793, Lae.
~“MANGO PICKLES
“Utensils: Stainiess steel knife, pickling jars,
bowls._.. .. :
Fresh immature green mangoes
. 10% brine (approx, 1% tbsp coarse
) salt far evéry cup water; boil & cool)
ackaging materials: Sterilized glass jars with .-
e ' tops that will seal.
< The process: ¢ . ..

3ffingredféﬁts

771, " Wash mangoes to remove surface dirt.

“72. - Peel mangoes, remove seeds, and slice into

. iongitudinal pieces of %cm thick. (if desired,

. the fruits may be Used unpeeled. ) ’

3.7 Place in pickling jars and immerse in 10%
brine solution.

4. - Let stand for at least a week until the m1xture
has a pleasant fermented- odour. Stir mixture
daily.

5. Boil the brine and remove scum if there is any
formed.

6. Rinse mango slices with boi]ing hot water and
pack in jars.

7. Fil11 jars with boiled br1ne, cap, seal and
cool 1mmed1ate1y ,

Initial contributor: A. Hepworth, Box 793, lae,

¥

PICKLED EGGS -

Utensils: Saucepan, utitity bow?, cheese cloth,
utility plate, glass.jars.

Raw materials:

chicken eggs or quail eggs
vinegar .
sweet pepper (red}
1% tsps. whole mixed spices (b]ack
peppEr Ay TTEa T e TR ame c?oves}
salt, garlic, sugar.
The process:

1. Have eggs at room temperature to prevent crack—
1ng during caoking,

“Raw materials:,
L © course sait . Y

2. Start in-cold or boiling water. For a cold
start, completely cover. eggs in saucepan with cold.
water. Heat until water boils. Remove from heat.

Cover pan. Let stand 2-3 minutes off the heat. For- .

a boiling water start, bring water to boil in a
saucepan. With a spoon carefully lower eggs into
the water to prevent cracking the shell. Reduce
heat. Keep water simmering until eggs are cooked,
about 18-20 minutes for chicken eggs, 5-10minutes
for quail eggs. To keep,yolks centered, turn eggs
several times during- the cooking,

3. Immediately cool eggs under cold water.
4. Remove shells and | pack carefu1}y in a jar.

"Mix vinegar, sugar- (1:1), salt, red pepper cut
into slices, and garlic. Immerse mixed spices tied
in a spice bag. Simmer for about 10 minutes.

6.  Pour hot pickling 1nto the Jars to cover the
eggs completely.

7. Let stand for at least 2 weeks before serving.

8. Keep in a cool place.

Initial contributor: A. Hepworth, Box 793, Lae.

SALTED EGGS |

Utensilsz Kétt]e, glass jars, measuring“cupéa

[

chicken eggs with ‘shell.
RN " plastic bag
muslin cloth -

The . DFOCGSS*!*' e

1. Wash eggs very clean

2. Prepare brine solution by boiling enough water
to cover the eggs. Add salt by the handful and-stir
to dissolve it. Continue adding salt until the last
addition will no longer dissolve. Saturation point
is reached by adding about 2 cups salt to 1 cup
water. Allow b¥ine to cool.

3. Carefully pack eggs in wide-mouthed glass jar
ar ceramic container.

4, Pour cold brine solution over eggs. Weigh down
with plate or cup to keep eggs from fleating or use
a sealed plastic bag filled with the brine selutian.

5. Cover mouth of container with 2 or 3 ]ayers of
mus1lin c¢loth or any suitable cover.

6. Keep in a cool, dry place.

7. After 12 days, boil an egg and taste. If not
salty enough for your taste, keep remajning eggs in
~the solution for one week longer.

Initial contributor: A. Hepworth, Box 793, Lae.
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SAUSALES

Sausages are made from minced meat. It is sometimes
mixed with a filler and seasonings, and is filled
into prepared animal intestines or casings. (It

may or may not be cured)
any longer than fresh meat, but sausages which are
cured and then dried or smoked have good keeping
qualities.

Preparing casing: The intestines are removed from
the an1ma1 and the fat is separated The 1ntest1nes

nnnnn

<t A
are :Lilppcu

nnnnnnnnnnnn

UJ D\.‘UCCLII!H bU remove UH_)‘ 1'!:\IIG.IH\II5I
contents and then placed in a bucket of warm, ciean
water. After soaking,the outer and inner linings
of the intestines are stripped off.
are then turned inside out and stripped of Tining
material. The prepared casings are then packed in
salt until needed. Only casings free from parasites
and holes should be used, and the type of intestine
used determines the shape of the sausage.

Sausage fillings: Minced meat is mixed with fillings
such as bread crumbs or ccoked mashed sweei potatoes,
salt and seasenings until the mixture binds together,
The mix is then forced into the prepared casings
through a nozzle or funnel and 1inks formed at inter-
vals by twisting. For cured sausages % level tea-
spoon of scdium nitrate is added for each-1kg of
meat. After mixing thoroughty the mix is spread out
approximately 2 - 2.5cm deep on trays, covered with
a’'clean cloth and stored in a copl place for 24 hours
before filling into casings. The sausages are, then
hung ‘to cure in a cpol place for 2-3 days and then
dried or smoked s?ow]y

Sausages are an easy way of preserv1ng ‘meat and can
be’ made “from cheap, but still good, p1eces of meat
and a filling to your own taste.

Initia] contributar:
- ‘¢

A. Hepworth, Box 793, Lae.

T
Seiling Tilgpia in a Highlands

trade store

Beef intestiﬁesf

Fresh sausages do not keep B

u

* Tets and trade stores,

" Cured fish needs to be "freshened" before it is

“into large

fhe fish was sinméred in When you freshered it.

You can also use okra, peppers,

“Drain, dry, and spr1nk1e it with cooking fat or
oi1. Place the fish on a metal rack, flesh side
up. Place the rack 10 or more cm depending on

. -heat,..above het coals:-

Tilapza COOklﬂg demonstration, Western Highlands

ng\ \QA\

HOW TO USE SALTED OR SMOKED FISH

TALAPTA SALTED FISH: Office of ﬂUR1np<Q Develooment
is trying to promote the sale of salted fish, espec-
ially in the highlands, through.the Fresh Foods Depots.
It is available at 60t per Kilogram, which is relat-
ively cheap, and the salt component is desirable when
the fish is cooked w1th Kaukau or rice.

Apparently there is a prob1em of acceptance due to
the preference for tinned fish. Business Development
says,«however, that pending price increases on im-
ported fish will make salted fish more attractive.
It is being pushed for institutiong, “fast food cut-

used, Soak the fish in cold water cvernight or
as long as 48 hours. (hange the water several times.
Freshening may<also be done by breaking the fish
flakes, putting it-in cold water and
heating it very s1ow1y, but not bBoiling it, for
30 minutes to 1 hour. This is called simmering.,
Fish that are very salty and very dry may need
to be soaked in cold water and-then simmered.

Be sure to cock all cured f1sh before eat1ng it,
Cured fish can be cooked and served in many"
different ways. Some general suggestions are given
here but, most people have their own favourite way
of c00k1ng, seasoning and serving cured fish.

FISH SOUPS AND STEWS: You can make a good tasting
Soup or stew by cooking-dried cured fish in Tiquid
with many different kinds of vegetables. Use water ...
Some of the vegetables most commonly used for soups
and stews are yams, rice, tomatoes, and potatoes.
spipach, or other
green leaves, groundnuts, and pimento. Season
soup and stews to suit your own family's tastes

BROILED CURED FISH: Wash and freshen the f1sh

--Cook the fish for 3-4
then turn it over and ccok it about
How long it will take to cnok

minutes,
4 minutes mare.



=

'y through depends upen the size of the
tk pieces take Jonger.

BAKEﬁdéURED FISH: Freshen the fish, then wash ang
dry-it. Place it, flesh side up, in a greased pan
Spripkle it with cocking fat or oil. Cover it with
milk or a combination of milk and the water you

" simmered.the fish in when yoU freshened it. You

" may add cut up vegetables and seasonings if you want
to. Place the pan in a Mumu oven and bake the fish
for 20 minutes to 1 hour, depending on the thickness
of the fish. Add more liquid as the liquid in the

B pan evaporates. Take the fish out of the pan and

p]ace it on a serving dish. Melt some butter in the

Tiguid that7is left and pour it over the fish. Serve

the f1sh wh11e it is hot.

PLAIN: COOKED, FISH: Wash and soak the fish in cold’
water overfiTght or longer. Change the water occas-
ionally. Put the fish in a deep pan or skillet.
Cover it with cold water and heat it very slowly un-
ti1 it is almost boiling. Do.not Tet it boil.
Boiled fish tends to fall apart. Simmer the fish
unti? it is tender. Th1§ may take an-hour or-more.

— Sk o fF the scum, TARTT s

V3Tt the ¥1ch r\r\fr\ :: hnf’ l'\12++CIV"
TT TNe s5CuUm.

- Put 011 or melted butter and pepper aver the f15h
*;and serve. You can also use this cooked fish in

“ many other ways. Be sure to take the bones out
~-before using the fish.

= CREAMED .FISH: You can make creamed fish by adding
“ff!aked, cooked fish to a sauce. Make' the sauce by

“icooking fat, f10ur, and liquid such as the water the

fish was cooked in, miTk or plain water together.

Add some flaked boiled fish and ;Seasonings, mix we]!

“iand heat. Serve the creamed Fish with bread,

potatoes or rice.

FISH CAKES: You can make fish cakes with Kaukau or
Yams. Psel the yams or kaukau. Cut them into small
pieces and cook them until they are tender. Drain
the yam or kaukau and mash it. Add flaked boiled
fish, a Tightly beaten egg, and seasonings. Shape

Brown them 1ightly in a T1ittle hot fat or fry them
in deep fat until they are golden brown. Drain the
fish cakes and serve them hot.

SCALLOPED FISH: You can mix flaked fish Jith cooked
rice, and then add scme milk and well-beaten egg.
Pour the mixture in a pan and bake-it in an oven.
This makes a very tasty food called scalioped fish.
You can add season1ngs to please yourself and your
fam11y e

SEASON . TO YOUR TASTE: However you cook cured fish,
the kind and amount of seasoning you use will depend
on the way you and your family like your food to
taste. Vegetables and cooking fats and oils add
flavour to fish. People in most countries also add
other seascnings. Some seasonings that go well with
dried cured fish are hot pepper, dried ground pepper,
curry, paprika, locust bean. Be careful if you add
salt.” You may not have soaked cut all the szlt

used in curing the fish, If you add more salt when
you cook it, it may he too salty.

Sent by C, Ke]1ey? Box 173, Mt. Hagen

- K classics

" Sells:

the mixture into cakes and rgll them in meal or flour.-

Kukbuk Bilong H11ans, by H Bekker pamphlet in
Pidgin, 25t from Yangpela Didiman, Box 39,
Banz, NHP N

Internat1on%1 Food Informationh Service
Farnham House
Farnham Royal, STough, U.K.

Provides information _in all fields of food science
and technology; month]v abstracts on topics !
ranging from basic food sciences. food economics,
hygiene, tox1co]ogy and packagihg for specifis

food groups; annotated b1b110graph1es on a w1de
range of subJects

.Er:‘_ F'.

C TR . g

The Joy of Cook1ng, by. Rombauer and Becker,
T931-1967, 849 pp, US%A.95. Ava11ab1e_from
Bobbs Merr111 Co., Inc., 4300 W. 62nd 5t.,
Indianapolis, Ind 46206, USA. @-

{t#1s a who]e schoo], and anyone
teaching home economics shouid have one.

Brown & Kidd Pty. Ltd., )
147 New Canterbury Road,/Petersham NSW 2049 Australia

Phone 560 3444 T/grapﬁ code EROWNKIDD
A free cata)ogue 15, available..

e
Specna] orders, food praocessing  bakery
equipment, custom manufacturing, metal products.

Advisory services: P1anning for bakery Sﬁﬁxjpod
factories. .

"Brown & K1dd Pty. Ltd. ,.have been establlshed!;;\i"_
manufacturer of food processing equipment for
bakeries and allised foods for over 50 years and, in
fact, have supplied gquite a number of p1eces of
equipment to PNG."
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.built of bricks or blecks. i
© - earthquake areas, and steel or:wire reinforcement is

A brﬁck is smaller then a‘b1ock

Building :
and . ;
Road Constructlon

BRICK MAKING

Permanent buildings with low maintenance are often
Many parts of PNG ard

necessary for brick load bearing walls.

When buﬂgﬂ;nq
with bricks or blocks a 10mm layer of mortar s used

_between each row.

'Br1ck5 or b]ocks can be made of the f0110w1ng

.

matarials: - . ) CL
1. Stapilized carth:- )
. '(a) Soil and cement. or !
Tb; Soil and lime or
<) Seit-and cemant-and time
2, Coronous bricks:- X.

a) Coroncus and sand and cement
b) Coronous and cement

e'(You have to crush or-screen coronous before using}

3. Sand Cement Br1cks - river or beach?sand-
and cement.

"4, -sand Gravel Cement Bricks.

:In 1969 Public Norks'deve1ooed a rugged brick

machine that was supposed to be available through
the government sfipres. If it ever was available it
isn't any more. ®But there is a TéchnicalBulletin
No & from the Local Government Engineens that

gives details, and Local Government Engineers will
advise on where to purchase such machines. (Box
1108, Boroko).

.xﬂg

Bricks can also be manufactured from clay, and \¥

burned to make them long lasting. The Building
Research Station of PWD has done some work on ‘tlay -
brick making and there are two TechnicaleResearch
Bulletins: No 7, Selection of Materials for Burnt
Clay Brick Manufacture; No 12, Capacity Brick Kiln.

Making c¢lay bricks in China with simple )
wood forms. These will be dried and then
burned.

Setting clay bricks éut to dry’”

PWD doesn't want to give-ceneral recommendations in’

the Liklik Buk, because a lot depends on the

different kinds of soil or coronous that you have.

They have a Sails Laboratory (Box 1108, Boroko)
that will test soil samples {they need 2-4kg of
each soil being considered), but the Technical

Bulletins give you a simple field test for your own
trials. ) -

’

M. Simpson, Local Govt. Engineer, Box 1108; Boroko.

" ADOBE BLOCKS

Descripticn; BRuilding blogks made from garden; soil
and reinforced hv chopped straw or grass.

Materials: Garden soi}‘"?resh waten, ghOpped-grass'{
stalks: o .
. . R ' : . ]
Tools: Seyeral spades, or shovels, a bleck mould,

(see diagram) a ramming implement, bush knife.

Description.of work: Select soil for block making

that does not have a Jot of sand {or corancus) or
targe amounts of clay. Garden soil free from
obvious vegetable matter and stones is best.

It is best to make the block clgse to the place
where-they will be used for building, to save
transport costs. 1f qood scil is available in the
same place, this is better,

It is desirable to dig a large amount of soil, and
clean the rubbish the day before blocks are going
to be made.

-

Kunai grass chopped to 10cm lengths is added to

the .50i1 with water and the mass turned until it is
evenly mixed. Other types of grass, especially
runner grasses are suitable.

The damp soil is covdred with banada leaves or
copra sacks and allowed to mature over night.

The 5011 should never.be allowed to become muddy.
An even dampness is needed. You will have to
Tearn by experience.

before making blocks the soil 5h0u1d be turned again
and checked for ‘proper dampness. :

Block Makind: Soil isshovelied into the mould and
rammed firmly down -and into the corners. Keep topp-

ing up until the upper surface is level with the
edge of the mould. When you Tift the handles on the

i




soil shovelied -
into the mould:

strickle used to
level surface.

‘ /;/ m0u1d taken off
v andEstack blocks.

L AND GEE

ou1d the block shou?d stay$1n pds1t10n’ as’ the
moutd -comes away. G;eas1nq the inside of the mou]d
‘with, sump oil is helpful in qetthq release. .Some

'-“b1ock makers T1ke to construct & mould that is
slightly bigger at the bottom than at the top. This

alsohelps to break the suction more qu1ck1y, and -
reledse the mould,

The completed block{s) can be 1ifted carefully and
stacked. Never:'stack in direct sun because sun
tends to dry the blocks unevenly, Stack with space
between blocks to allow air flow, and 1n a shady
place. Protect from ra1n

Reference "Build Your Hoqse of Earth" G. F Middie-
ton, Tompandium, Eentreway 259 Collins St.
Me]bourne 3000. Aust. (Paperback}

Experience in PNG etc:” There is very Tittle
experiefnce with adohe in PNG. There is a lot of
tropical exper1ence with adobe in Africa and South
America, where .it_is very good. An experimental
adobe bu11d1ng at? Mad1na H1gh Schoal NIP was
successfil, .

h

, . ' :
Remarks: . Adobe blocks™wses a resource in plentiful
supply. It is very cheaptagause the only expense

is for labour and basic tools.

Adobe bui]dinqs have thick dense walts which are
very cool in hot areas and keep heat in where bu11t
in cooler climates. i

Adobe does not a110w termites, and if correctly
made is as permanent as cement bricks are. It is
very important that the outer surface of a wall
is protected frbm rain, and splashing’ from roof

MOULDS FOR APOBT fholMs,

O . THRSE BLETK, TAOULD, RETURING TWO MEN,
D, TR0 Bpocw MOULD, ONE MW TTo OFERATE
C ML FOE FOUE BALE SLDowWs
Jd Stetre - Gax .

run-off.  This can be heiped by painting, white-

washing, p1aster1nq, coating with sump oil etc:
Adobe walls will support the heaviest types of-

Jroof1ng structures : B

£

.Exce11ent blocks of un1form dens1ty ‘can be made
£ with a CINVA=RAM. brick machineq

Adobe block wa11s combined with sh1n§1e'roofing, ¢

gives a high quality, permanent building. -

Initial contributor: L. Wilson, Kerevat National '
" High School, Rabaul.

EARTH BUILDING BLOCKS

CINVA-RAM

Marac Exports Ltd.
P.0. 366

Auckland, New Zealand

This firm markets the well-known Cinva-
_Ram brick-making machine, cost around K125.00.
.They give excellent service, and a catalogue
is available.

Initial contributor: Jack Ruth
S.T.L.
Ukarumpa via Lae

RAMMER
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. Cement

™

Stamford Bros.

18 Woodfield Boulevarde
Caringbah 2229 -
Australia

Simpie aluminium moulds for ordinary and decorative
bricks, flower pots, paving stones.

Chicago Co. Pty. Ltd. b
3 Short St.,
Chatswood, N.S.W. 2067, Australia

"Specialised equipment, technical advice,
and marketing assistance for the cencrete and
allied industries." Block-making machines .
and structural moulds.

.29\ ‘&9’3\

CONCRETE MAKING IN PNG TR

Concrete is a basic, universal buildina material
that will last a lona time when properly made.

With the risinag cost of cement it is a especially
important tc make it the nroper way, so that it will
last a Teng time.

Strong concrete requires a few simple tools to
make it well. -

A. Materials and facilities required:

. Shovel or spade

Bucket to carry water {size to hold 4-5 litres)
Measuring box (300mm x 300mm x 300mm) or anut- .

. 0.03 cumetres . . R

£

Wire mesh (CODra oF codoa wirel
M1x4no surface F7a cencrete fkoor Dlvwaoda mgta1 5,
or other hard surface. :
This,is the manufactuﬁed mater1a1 that

comes #in 40ka bans.
Fine aagregate: MNormally sand is the fine aggrecate
Drv sand runs easily in the hand. Sand from rivers
or the beach can be used but it must be clean or the
concrete will be weakened.

Course agaregate: This is knewn as aravel. The
individual particles are from 5mm to 20mm. You

can use river stones, crushed rock, coronos or
similar #&terials. :
Water: Chean water without mud or leaves sh0u1d he
used. Dirty water will aive weaker concrete,

B. For each 0.2cu m of concrete vou will need 0.03

cu m cement - {1 measuring box}

0.06cu m fine agaregate {sand} - two measuring boxes
0.12cu m course aggreqgate (gravel) - four measuring

boxes

3:0:Titres water,

Be sure to use clean water, clean
enauoh for drinking.

CJ: Method,

1. Choose a hard surface that is f]at near where
you will put the concrete.

Z. Make the box for measurinag the materials from

wood and be sure it has handles to make it.easier
to carrv

Friendsnip is the cement that holds the world together.

oy -

‘11.

R,

It holdZ approximately 0.03 cu. m.

3. Screen’ all the gravel that vou will be using
on the wire mesh by throwina the gravel on the mesh,
The hig pieces will not.pass throudh the screen.

llse only the aravel that passes through the mesh.

4.% Measure out the materials for the f1rst hatch
of concrete this way:

Put one box of .cement on the mixing surFaCe.

Add two boxes of sard to the cement.

Add four boxes aravel to cement and sand,

This will qive a mix of 1:2:4.

5. Mix-‘this material toqether with the 5hove1 or
spade hy turninmg it again and agmain until it is all
mixed and the texture and colour is even. .

6. Form the mixed materials into a mound and make
a hollow in thé centre. Pour 1 litre of water into
the hollow, -
7.  Mix the dry material with the wet by taking dry
material from the edges and turning it into the
water in the centre. Don't Tet the water run away.’
Mix well.

8. When ail is mixed make a new mound,
more 1itre of water, and mix as before,
5. Reform the mound again, add the last litre of
water, and mix until
10. The concrete is ready to use. DO NOT ADD EXTRA
WATER if the concrete is damp enough to be formed.
Extra water will make the concrete weaker.

After the'concrete is put in its place and

has become firm in an hour cr two, begin to keep
it.wet for the next three days to get strong .
concrete.. This step is as impertant as all the
other steps. Either pour water so that the surface
never drys out, or ¢over the surface with old copra
sacks or banana leaves,  to ho1d the water in place.

add one

:This will make: the concrete'as strong as possible
;. cand w111 prevengfaf

from crackwnq wh11e 1t'sets

% . j- :
Sgurqes of.supp1y.‘ Cemént is’ ava11ab1e from L
many trade stores and from.all major trading
companigs. Gravel, sand,.and watér are where you
find them.

Rerarks: If fresh water is not available you can
use seawater, but the cement will not be so strong
with the salt in-it:

C ntributed hy:

L. Sukap, Technitcal Officer, Local

" fiavernment Advisory Service, Dept. of Transport

Foox 1108, Boroko *

it i5 even in texture and colour,

-

-
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———————M4A;JUX20nﬂﬂ batten .-~

rafter.

"SHINGLE . ROOF CONSTRUCTION B

— SHINGLE KNIFE — . I

I3MM. STEEL PLATE , BEVELLED QNE =~
3 | LPGE . 25 MM. ROD’ WELDED T ONE |
- END, TU SERVE AS HANODLE. ' o

ROOFING SHINGLES®- - .~ . .+

Description: _IglgkéQaLdS»ePft' o and'made From.
_wood,lﬂﬁﬁrﬂf’cover aroof. “They are an alterrative
to kunai grass,.saqo leaf, corruq&ted iron etc

4

* Materials_and Tools: A log {or | more, depend1ng on
size of ‘building) of a clean splitting, straight-. |
grained timber such as Taunp. -

- A-%hingle-knife, a heavy wooden mailet, a tomahawk.
Use a cross-cut or chain saw to cut log 1nto even
Cross- sect1ons B . <

Order of Work: The two basic tools, a shingle knife
and mallet, must first he made (see diagram).

_ A sound Tog of Tauﬁ-(or other suitable straight

7 grain timber) should.be cut into 70cm cress-sections
/ using @ chainsaw. Fach section is str1pped of bark

and the sapwood “wWith an axe.

A cross séction is placed on end and the knjfe
p]aced about 2cm in from the edge in an upright
position. While it is held in this position, the

““oh edge is struck a heavy blow with the mallet. A .
shingle of wood should separate from the block,
perhaps meading another blow to continue the spljt
tc the bottom. The knife is then placed in a
similar position adjacent to the’area split and
another shingle struck off. The process is contin-
uaed around the. circumference of the block, the
block getting smaller as shingles are struck off it.
.The core is thrown away.

Rough sﬁ\qg1es can be trimmed with a tomahawk, to
ensure a uniform thickness of a 1ittle under 2cm.
“Width of the shinales will vary, but this is
acceptable and does not affect their use in roofing.
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#laying a. Roof:

L]

The principal .is Tike kumai and sago
Teaf. roofs. L1qht timber battens are fixed at
regular intervals® dcross the rafters,, instead of
bamboo or cane. The.5hingles are laid from the
bottom, moving towards thes ridge. Fach shingle ‘is
fixed to 'the_batten'by a single nail=dnd shou!d
touch the shingle:-next:to it, if possible..

“When overTapp1ng starts on the second row {and

.or cut on site if availdble.

above rows) keep in mind that at least half

of the row below:should be covered by the pver lap.
This ensures-a watertight roof. Care.is taken to
cover the spaces between sh1ng1es in the Tower row,
whefi Ta1d ) o

Sources of Supojy?; .%mber from a 1ogg1ng company
Taun is a -common =~ -

timber in many parts of ENG.

be ea51§y made “in & village sTtuation.

¥
References The  Shingle Reofing Manual s ava1Tab]e
“From the Fprest Products Research Centre, Box 1358
‘Boroke. - *Earth Garden” (Box 378, Epping NSW) Ne 10,

f}_ptember 1974 carr1es an art1c1e on sh1nq¥e making:
fand 1ay1nq .

A
Ea

“Results of ute if PNG . Taun sh1nq1és have been

'exten51ve1y used in: the Northern ProV1nce by the

’gorma1 ma1ntenance

‘. economieal.

“AnglicanMission.  They are both durab1e and
Theré are ther bu11d1nqs which have
emp1oyed fhem w1th s1m11ar,success 1n “Madang and-

New‘Ire1and - .

. building practice.

"The shinglé knife must’
be made by & competent welding shop. ~ The mallet can

MAKE YOUR BUILDINGS -LAST.LONGER y 8

There are many wavs 'to make-a byilding last longer.
Yood preservative will heln:a 16t and it is also
1mportant to make the building last longer y good-
One of the most. importan®parts
of this is to keep the wood-in the finished build-
ing-as dfy as poss1b1e Some of the wdys of doing
this are:-

USE WIDE FAVES QROOF OVER HANGS)

-

The wider the

. roof overhangs the more 1t wilT protect the walls

from getting wet. It will also keep the sun off the
‘walls 'so that the house will be cooler. An overhanq
should never be less than 60cm-(2ft)and is much .
better if it is 1 metre {3ft) or 1 3 metres {aft).

‘PROTEET PROJECTING ENDS: Water gets into the end

“of @ p1ece F wood much more easily than the side,
so end %ﬂrers,"'join‘ts, rafters or other pieces:
of woo tha are exposed to the rain and sun should

be protected. ¥ou can do this by’ using a-fascia.of -

"large boand nailed onto all’ of the ends, or_you cBn

simply project thgirouf1ng iron out over the ends

_of the rafters, or bring the wall siding down aver:

Jjoints. You can atso make Tittle:caps of galvanised
iron and. nail'*them ‘over the end of the pieces of
wood. A final method is to pa1nt the*ends with
paint or tar.

&

q%s 6Ver trad-.

‘ofjng mater1 ?Jéﬁey“afﬁ iore

idireok shoatd-Jast 10 years: or mare- fith*e -

PR

hSh1ngTes do not pr0v1de a p]ace for rats and

insects -as may be found in grass.roofs.

‘A~sh1ng1e roof,iafter an initial b1each1ng per1od

-

is very qbod for catching rainwatér,

Shingle rgofing is most atiractive throughout
its Iife span.. ¢

Sh1nq]e roofing combaned with adobe br1ck walls

is a good bu;!dqnq combination for PNG cond1t1ons
using Total mater1a1s .

-Treat1ng wood: shingles with preservat1ve w111 make

them Tast longer, but: this is not qood if you

“drink water-from your roof.

Initial contr1butor: L. Wilson, Kerevat National

High' School, Rabaul..

I

*
[

FHE" ESSENCE OF KNOWLEDGE IS
HAVING IT,
TC APPLY IT.

»

CHinese proVérb

s
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i xmaneﬁkv”"fﬁper1ence iy PNG does- not netmrit. an e
“accurate’ estimats of ibe1r311fe*span,‘bﬂt - we11

aL

L/ RY,

£

PROTECT ‘POLE ENDS IN THE GROUND: When you put a
1. Te into wet ground™it also becomes wet. Chemical
teatment will help the wood resist rotting, but

i7" you cah!keep'the woad dry, it is- even better.

The hest way to do" this is. to paint the end that is
goina into the ground with tar‘ﬁg bitumen. Use the
zame stuff that is used on the voad. Just melt some
and paint it on. You should do this to all poles
w0ing into the ground.

P

KEEP WALLI lININC OR SIDING CLEAR OF THE GROUN!‘ -
Becadse 1ining is usually made of thin material 1ike .

" bamboe, pit pit or thin weather boards, it~ rots more '

quickly than large pieces of wood. Keep it away
from the” ground so that when it does get wat- lt canf*
pry -off easily. If you are building a house ‘or a
concrete slab-or with an earth floor, it is a‘good -

idea to build a wall of bricks or stone around the h#»d

edage up to a height of 60cm (2ft). You can also . v =
lay a large log that has been treated by "sap res ¢
placemeht" on the ground. Then start the bamboo,
pit pit,or weather board above this. This way the
siding will not}qet as wet and can dry off better

cont d #




CAP FENCE PGSTS AND OUTSIDE POLES: The top end of a 1. DIVERTING WATER FROM GUfSIDE THE AREA TO
poTe that is exposed to the rain.usually will let _ BT DRAIRED. 5 :
water into the wood. This is because there are o .
small splits "or cracks running in from the end. It It is unusual to find an area completely isolated
“+ s a good idea to shérpen it to a point at the top. from ocutside drainage water This outside dra%nage
9 )
If you want to protect it even better. you can paint water must be disposed ofibefore you can Tower the
the end with tar, or nail a calvanised iron cap = witertable' of the land you are trying to drain.
Jover it. A I §
_ . @ The control of thws outside" water can be done in’
CHOOSING THE RIGHT WOOD: PNG has many djfgerent two ways: ;
kinds of trees with different kinds of wood. Some , . :
will last a long time and some will nmot. If you {a) by diverting it before it gets onto your ?1°Ck-
_are using wood that lasts a long time, then don't (b} by pr0v1d1nq a big enough drain to carry it -
bother t;eatinq it, Jf you don't havé any long- Co - through your block W1th0”t hav1ng it get on the
lasting weod, then you should. Some treatment method o area.
information may be obtaihed from the closest Forest .o .
Station. Some methods will treat all kinds of wood, ) 2. SELECTING A SAFE AND RELIABLE OUTLET
i 1 reat some kinds. It is important : ) ]
g;hggzog;1lhgnf¥qﬁt wood. P * The outlet must provide reliable drainage even
- ' through the wettest parts of the year. If you are
SPACE FLOQRING: One of the main causes of rot is draining into a creek or watercourse you must be
water. If a floor is going to get wet often, leave sure that if the water in tbe creek rises it will
a small space between the boards to Tet the water . not "back up” along the drain Tines. o
- ;run out. A space 5mm (%") wide will do very well. C . . . B .
. You:should do this on all verzndahs. It is also a As well as being reliable at all times of the year
" ‘good idea in shower rooms. If you want to wash the the drainage outlet must-also be safe from erosion.
:A Floor in tha rest of your hoyse often, then you can This means making sure ?hat the outlet is not tog
" do, this mverywhere in the house. When you put Stgep or does not drop into an ungrotected gu]]yf_
spaces between the boards, do not use tongue and Using a naturally grassed depression overcomes this
" groove flooring. ; T problem.

~REFERENCE: Manual of Rural wéod Preservation by ﬂg"-a. ADAPTING DRAINAGE SCHEME TO FIT SOTL, SLOPE..
: ENG Forest Products Research Centre, Hohola, ngﬁ AND_CROP_CONDITIONS : . -
'3repared by Office of Forests, Lae. . . The dragnage system must be adapted,to Su]t chanqes.
N o o CroT in doil dnd s10pe cond1t1ons

: o S P B On deep Dorous 50115, dralns can be spaced further
T R L A ;apért JLthan won shé?low c1ay 50115 ' Or steep. slopes
S AR o R R o ' *it is desirable;to have dra1naqe across the slope..
s : R p e . .77 Différent crops havp different.draindge-needs.
. . - Highlands *tree crops such as Tea or Coffee need at
EARTH MOVING WITH WATER o . least 75cm (2'6") of well drained soil. - Shallow
rooting crops such as vegetables or pastures can

Hap Skinner, Bernie Crozier, and Ray Hocking of get by wwth a much higher watertab]e

S1L have successfully dsed runnino water to move .
- tonnes of earth in bu11d1nq_a1rstrwps - The same i a. MAKING PROVISION FOR ACCESS:
way can be used in some places to build roads,
terrace gardens, level village sites and sports

—

You must think about: road access for cuitiuaiﬁng—r— -

fields. . implements such as tractors and pidughs when design-
An excellent boeklet "Principle of Hydraulic Mining" ing a drainage scheme. Usually with a bit of plam-
has been written about it, available from Office of ing, it is possible to run roads and drains together
Village Development, Box 6937, Boroko. Or write to - ggv1ng a maximum return for your drain d1gg1ng
these men, c/- SIL, Box 5359, Boroko. workd and providing best use of land.
. The “top end" of drains should also be left open
to provide access for cultivating equipment.
Further reading; "Comments on Drainage in the
_ Highlands of Papua New Guinea" by A, McGrigor.
PRINCIPLES OF DRAINAGE This can be obtained from)Publication Section,

Dept, of Primary Industry% Konedobu,

A1l land drainage problems are different. They

diFrad beqause of - Iﬁitig] contributor: A.“ﬁcGrigor, HATI, Bex 312,

. " Mt, Hagen, WHP,
{a) bifferent soil types —_— : T ’
b} Different drainage requirements for crops

¢} Topographic changes

(d) Size

However in spite of these d1fferences there are
four basic principles which should be applied té
a11 drainage work. These are:- u

i
PR
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" SURVEYING AND MAP MAKING.

for people involved in

5

Surveying is a useful skil]

the development of Rural Areas. It can be used to:-

(a) Measure distances;

{b} Mark land boundaries;

tc} CalcuTate the area of a piece of ground; and
(d} It is a wseful tocl for Farm Planning - to

.. define and calculate areas of different soils,
~~  land use, vegetation and to record features
T such as creeg fence lines etc.

SURVEYING

The basic equ1pment required for simple Tand survey-
ing is:-

{a) Prismatic Compass - for measur1nq direction
" -or bearing. |

{b) 100 metré steel band - for measuring distance.
(¢} Field Book, Pencils and Eraser - for recording
(a) bearing and distances taken during the survey.
d

Bamboo poles or stra1qht 5t1cks - for marking
lines. ~ .

v'Surveying eqeipment is available from the fo]lowing
. sources:- ’

Brian Bell & Co., Theodist,
" Box 1228, or Box 3437,
Boroko. - Port Moresby,

. Prismatic Compasses range %rom K47.00 to K87.00
~depending on the make or model.

.1100 metre chains in canvas covered spools are
‘K50 - KB60.

'_MAP MAKING

Surveying usually invelves producing & map or plan
of the surveyed area. To do this you will need:-

{a} A rule marked in centimetres
{b} Metric Graph paper - -
{c) A circular protractor

{d} Pengils and erasers

These can be obtained from most Stationery stores.
" For further information and advice an surveying and
:mapp1ng contact the Dept. of Lands, who have offices
in a1l major centres. The Prime Minister's Dept. at
your-District Headquarters usua11y has an officer
who is experienced in.surveying.

You can.also write to the Highlands Agr1cu1tura1

College, Box 312, Mt. Hagen for a copy of thewr i

. Surveying, amd- Mapp1nq notes., ~

Note: -Department of lands sometimes .accepts people.

or on-the=job training in surveying on a volumtary

|

pas1s

,_Inlpyej,contributor: A. McGriqor, HATI,
to Mt. Hagen, WHP.

Box 312,
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%fﬂs LOCAL GOVERNMENT ADVISORY SERVICE is part of the

,NOAS

Department of Transport Works and Supply. ‘Engineers
and architects in this service, work only with rura?l

- design and engineering prob]ems, ¢n projects such as

schools, aid posts, roads, bridges, markets, etc,
There js also a mechanical section to advise on cost,

Ppurchase and ma1ntenance of machinery and vehicles.

Normally the service is only ava11ab1e)t5?%ounc11s
and Area Authorities on their projects, but if your
council supports your proaect and approves it, you can-
get assistance for a,mission, schooT, or tota1 self-
help prOJect in the village. 55}

1

Further Tnfonnat1on The Secretary, ®
Department of Transport Works and Supply,
Local Government Advisory Service,

Box 1108, &
Boroko.

R

BULLETINS AVAILABLE FROM THE ABOVE
; f

Se]ect1on of materials for Stabilized Br1ck
Manufagture. .

No 9 Construction of a Brick Hot A1r Copra Orier,

{This is a permanent but costly design)

No 11 Moving of Burnt Clay

Mo 13 Shaft Lime Kiln
' BULLETINS ON WoOD

No 10 Manufacture of Charcoal by Retorts

No 14- Low Cost Housing Prefabricated Panel System
both from Local Government Adv150ry Serv1ce
s Box 1108, Boroko:-

Self-Help and Rural Devélopment Roads Construction
Manual. ™ From Local Government Engineer, Box 1108
Boroko. You don't need a bulldozer to build a road,
though it can help. This beook is a 1ittle technical,
but it is the best for its size ava11ao]e anywhere
Free.

»
1o - .
M. -Simpson, Local Government

Suggeste&.b;:
.. i Architect, Box 1108, Borocko.

'FOREST PRODUCTS RESEARCH CENTRE

Forest Products Research Centre:

P.Q. Box 1358
Boroko.
—;?x

The Research Centre has a number of very
he]pfu] publications. Perhaps the most
useful for rural development workers is the.

"Manual of Rural Wood Preservation". Here
are the main items: ‘

- 1. "Manua1 of 'Rural Wood Preservatijon¥,
Znd’edition, June, 1575, 25 pages. Tells

about weod- destroy1ng insects and fungi, building ‘
practices, treatment methods for rural areas.

- Includes poles,. bamboo shingles, weather-

‘boards.  Simple: and practical.

A very.important
publication. .

cont'd



" 2. "Preservative Treatment of Tropical Building
Timbers by a Dip Diffusien Process™, by Tamblyn,
- Colwell, and Vickers, 8 pp., 1572. A test -.

report. Rather technical. ‘Might be helpful
for builders and teathers of building
construction, .

3. "Pole Buifdings in Papua New Guinea", a

review of the work of Peter lattey of the

Farest Products Research Ceptre. Aug. 1974,

41 pages. Peter Lattey was a C.U.S.0.

volunteer in P.N.G. This interesting

booklet containing many photos and drawings ot
reviews some of his creative work. Lots

of ideas for those with ambitious ideas

about using local materials.

4, "The Introduction of Wood Preservation

into P.N.G, and its effect on the Rural

Economy,” by C.R. Llevy. Feb. 1975, 16 pp.

Because of unstable soils and frequent earthquakes,

.. pole construction is an ideal buiiding technigue
for P:N.G. It is only truly effegtive,
“however, when-the pcles and other woody
materials are adequately protected against
insects and ‘decay. Wood preservat1on can

. s1gn1f1cant1y reduce the non-productive »
work 1nvo1ved in maintaining private and

'commun1ty bu11d1ngs -

5. "The Jalousie", an A1l Wood Louvre
Windo, by-Sequerra -and tevy, March, "1575. 4 pp. —
: A popular Philippine design is explained.

Department of Architecture .
University of Queensland CE
St. Lucia Australia

‘Yesigns for%w cost housing for the tropics with
special emphasis on designs using indigenous
techno]ogy -

%

Ministry of Technology

Forest Products Research Laboratoryk
Prince's Risborough

Aytesbury, _Bucks, U.K.

Various publications 'on Forest products
research. “Write for Tist and prices.

- &

. New Zealand Portland Cement Association
11th F1. Securities House
126 The Terrace . :
P.0O. Box 2792, Wellingtong N.Z.
Texhnical Bulletins, articles on the use
of cement including a home and farm series. Write
for lists and prices. ’

Vlllage Industry/Arts

-and Crafts

[BOTTLE CUTTING

According to ane informed source there are 14.37
zi1190n empty bottles Tying around PNG. Most of
them. belong te the Moresby Bottling Company as each
of the bottles tells you. They spend a lot of meney
on legal fees to stap people from using the bottles
a second time and on advertising the fact,-but they

“don'%¥ spend much time picking up the bottles that

are lying all over the countryside.  (Question: If
the bottles belong to them, why aren't thez respons-
ible for picking up. the bott]es and paying the

. medical costs of people who step cn their broken

bottles?)

For some time now there has been a popu!ar cuit.
overseas of people who cut bottles to make glasses
and candle holders. You can buy fancy kits for

K10 - KI5, so we haven't included .the way in ;
Liklik Buk before. Here is one way that works using
only materials found next to an empty bottle.

Equipment needed: Heta1 file or freshly broken
quartz pebble; candle or kerosene burner, or
“string wick alcohol bu'rner'T newspaper; empty
round bottles any size: - '

Method:
1. Cut a ghort deep ‘scratch on the bottie at the
level you want to cut it with the edge of a metal

file or quartz.

2. Tear four strips of newspaper’ 3cm wide and as
-long as a double page of the Post Courier, and soak
in water. You will need more strips for 1arger
bottles or bettles with thicker wails.

3. Carefully wrap two wet strips around the bott1e
on each side of the scratch so that the strips on cne
side of the scratch are almost one cm frem the' strips
on the other side. The scratch should b xact]z in
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the middle, It is very important that the strips
are wrapped so that the edge closest the scratch is
straight, if you want to have a straight cut in the
glass.

N o

4

4. Slowly rotate-the bottle a few times over the
flame so that the giass between the two strips is
Jjust heated by the tip of the flame. If too much
carbort on the bottle makes it difficult to crack,

. methotated spirits or alcohol flame may be necessary.
Then turn the bottle’a short distance each way with
the scratch over the flame until you hear a slight
cracking sound. Turn the bottiemore-and more each -
way as the crack grows Tonger. 'When the two cracks
nearly meet, gently pull the twd halves of the
bottTe apart.until they separate, This whole step
should take one to three minstes' only.

or a smooth stone to remove the-'sharp edge.

Remarks: With a Tittle practice it is very easy
te make an even cuty If the bottle does not crack
before the newspepetr dried, it means the bottle wall
is:- (1} too tWick and you need more newspaper, or
(2) you have placed the strips too close to the

scratch ' mark, or
(3) you have not made the scratch deep encugh to
begin.

If wou find that the cut is not even, it means that
(1} you did not give encigh heating when you rotated
the bottle in the beginning, or
" (2) the strips of newspaper were too far apart.

Initfal contributor: A. Inversin,

Box 4981, Unjtech, Lae

5. _Rub the cut edge with sandpaper, emery cloth . _ —To-make bIEG OF cane - -

" the durable fhard outer

T

This traditional German design is one of the
easiest to do, and the baskets are very practical..
Use strips of cane or bamboop. )

Make two circles, preferably with round cane.
Fasten with small nails or wire.

strips: Cut 5 or 6 wide
strips.around outside
wall, then cut intao.
narrower strips and
clean them. You want

layers. Dispose of

soft inner layers.

Use mature but fresh™ "
materials.

WRAP STR(PS §

Wrap strips of cane where they cross, See photo.

cont'd

vz
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Insert the two loops which form the bottom outside
corners of basket. Maks a nice-point:on the
ends'of the Toops for easy insertion.: Continue
“weaving a little bit. ; k

Now insert more locps, as many as you need. You

will have at least 5 Toops on each side in additton

to the two basic c¢ircles. You can add more loaps

later if you need to. When the weaving becomes

too wide or uneven in one place, turn around before
" reaching that place, to make it even,

With a 17ttle practice you will teach yourself how
to make it look nice, ' There are several variations
on this design. See photo-of poultry nests on

page 167 °

Suggested by G. Bergmann, Boana, M.P,

- THAT LAST FDEA SOUNDED EASY, DIDN'T IT?
YOU THINK THAT YOU COULD WRITE SOMETHING
LIKE THAT, TGO, DOM'T YOU? ' '

WE'LL BET YOU A COPY OF THE NEXT EDITION
OF LIKLIK BUK THAT YOU.CAM WRITE AN
ARTICLE THAT WIJL BE ACCEPTED.

LOOK ON PAGE 268 FOR INSTRUCTIONS ON HOW
TO SUBMIT A CONTRIBUTION.

MORE BASKET WEAVING

The Base - Cut 10 stakes about 40cm long., Split

to form a cross.

5 of them in the middle and slip the other 5 through

. 7 -
Weave the base with a weaving cane doubled. This
is called pairing.. First weave around the 5 stakes
as & group, going around twice. Then divide ? - 1 -
2 going around twice.again. '

Then separate the stakes and weavé individually
keeping them the same distance apart.

. —As you weave-bepd—the—ends of thE'stakES*déwnia“bft‘fi

so the center of the base will be raised up a bit.
This will permit the basket to sit more steady and
not be wobbly. :

o O
D
y.\\

-

Keep weaving until the base is the size you want. %
Make sure as you weave the cane is pulled very s
tight against the round before-it. It helps-to ‘
hammer it with a length of cane after each round. -
The Sides - Cut 39 stakes for the sides of the
basket.  The length of the stakes should be about
30cm Tonger than you want-the height of the sides,
This will-<allow for the part-that i¢ pushed inte the
bottom and the part that is uséd fer finishing the
sides off. ' cont'd’
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_..tinue with one the rest.of the t1me

B,

:'ln the direction of right.

e

f%la’

¥

1)

__ShaTpérh the side stakes on one end so they—afe po}nt—e—r -BLAGKSMITH- ¥RAPHING—-The office.-of Business- Deve1op—ﬂ'

ed 1ike a pencil. Insert the-stakes one on-eath
side’ of the base stakes. One stake will only have

one since there needs to be an cdd _number of stakes
for the sides.

After st1ck1ng the 51de stakes in

squeeze them all tight at. the end of the base where
they will be bent up. '

_;ﬂhéﬂ the side stakes'are,beni_up+"jtlsee$§ierAte _

‘use four weaving canes. Start each weaving cane-
‘one stake to the right of-the one before it-going
Aftér going areund once
with the four weaving canes, cut off three and-con-
This is
called rand1ng. e ,
Finishin

off i~ When about“15cm of the stakes remain,
stop.weaving and soak thhfﬁtakes, squeeze and start
turfiing down to make the border.. One stake is bent

_inside the stake to the right of it) cutside the

__Init 1,1 Lontributor:Dale—Busse ~Box-885 Lag— —— ——

expensive,

.next one and inside the third one and-finishes there.
‘The next one is bent over the first ane and inside
‘the stake to the right of it and outside the second
-one and inside the third stake and finishes there.

BLACKSMITHING

&)
b
i
The Making of Tools, 93 pp, 1973, and The
Modern ETacksmith, 96 pp, 1974, Both by Weygers,
published by Van Nostrand Reinhold Co., N.Y.
Toronto, London, Melbourne, Price:-Canadian
each,

-

$4.95

Both bdoks are profusely illustrated by the author
and deal with the basic techniques of old fashioned
blacksmithing. Detailed description of the manufac-
ture of tools, such as hammers, chisels, tongs; |,
shears, augers, wrenches {spanrers), shovels, etc.

It even deals with the making of an~anvil from a
piece of raiiroad rail.

For raw material, Weygers dees mot use store-
bought stock. Instead he recommends the use of

‘waste iron such as drilling rod, car springs,

axles, -bumpers; power hacksaw blades,—otd files, -
etc. These are two books well worth investing in-
especially if one is in &n isolated area where qas
welding equipment is either not available or
Intermediate level.

J. Bekker

13

ment has brought an IVS“volunteer from Sri Lanka to
help set up some smail pilot blacksmith shops. If
you want scmeone to be trained at the 2 to 3 month
b]acksm1th1ng course in Rabau] write: Nick Grato,

* *

\,'L%\

CHARCOAL MANUFACTURE .

In Africe and Asia wodd charcoal is a widely used
.cogking fuel. [Et has five important advantages.
L, It is a concentrated energy source, with 3-4
times the heat value of green wood amd twice the '
heat value of dry wood. Thus it is more practical-
for high temperature work.like blacksmithing. 2.
It is easier to transport long distances. 3. It

—does notmake smoke when it burns. 4, It preserves
wood that would otherwise rot before burning, and
can be stored indefinitely in all kinds of weather
because it will not rot. 5. It adds no taste to
food which is cooked over it, and there are no

, residues in smoke to damage the cooking péts.

Although charcoal can.be used in confined spaces,
since there is no smoke, you must have ventilation
to prevent the buildup of puisonuus carbon monoxide
gas. X -

Charcoal is made by heating wood in a Timited supply
of air. ghen the wood temperature is heated to
about 300°C, there is a heat generating reaction
that comes from the tars in the wood breaking down.
This heat causes the water, acids, tars and oils -

be driven off as gasses. The unburned carbon and
.ash which remains is called charcoa1

: E\ N

Commercial p]ants made of brick and steel are used
to produce large quantities. {ften the gasses in
these plants are recovered amrd made into useful
products 1ike acetic acid, methano], acetone and
various tars.

Small quantities of charcoal can be manufactured
very easily in a 200 litre (44 gal) drum. One drum
will produce about 20kg-of charcoal a day. Two men
with a minimum of training.can handle 6-8 drums at

a time. Charcoal can be made from any debarked wood,
green or dry, hardwocd or softwood, timber off-cuts
or branches. Coconut shells can be used and wili
produce a very fine grade of charcoal. Pieces

should not be more than 15cm in diameter nor more
than 85cm iong so they will fit in the.drum.

To prepare the drum first cut out the botiom. Cut
two smal] holes ‘about 15¢cm X 15cm each in the EHE
in addition to the two bung holes ‘that come wit
the drum (photo)

Place the drum over two logs or pipes §o that a
Tittle air can enter the bottom through the holes
when the fire is started. Stack the wood vertic-
ally upright and pack,it as tightly as possible.
Leave an empty space in. the centre of the drum to

— _which are abouyt 70¢—of - theAwe+ght4ef the—wood-—=—to—— "~




| smoke comes cut. If black smoke or no smoke is
| visible, the air supply is incorréct.

There are four steps to control the air:
1. Use the cutout from the bottom of the drum to
close the opening enough to keep a steady flow of
thicly white smoke.

wood~wTtl not Burn But WiTT become ~harcoal ifstead.
" The air supply must be adjusted so that only white

2. .. Wben_the use of the _cutout {s not enough, rock _ . .
the drum to reposition the logs or shells inside.

{The drum wiil be hot, so use tools or heavy gloves

to protect your hands.) Usually the drum should ke

rocked every 15-30 minutes during the burn.

3. After the drum is heating well, about 30-60

minutes after the start, remove the drum from the

logs or pipes. This will.cut the flow.af-air - - -
through the bottom. The timing for lowering the

drum is when neither steps 1 or 2 are enough to |
keep the thick white smoke coming out. :
4.  After 90 minutes, begin adding short pieces of
wood to the drum. You should ll:fl-ﬂ the drum 2-3 ) ‘
times during the run, so that at the end of the run- ‘
you will have a full drum of chartoal.” The extra --

wood also euts down the amount of air available as

the charcoal settles. If.steps 1, 2, and 3 are not

engugh to keep a steady white smoke com1ng out you

know it is time to add more wood.

After about 5% hours of white smoke you should‘have
a drum filled with red hot charcoal. Now you must
seal the large opening at the top of the drum to_
put out the fire and let the charcoal coal. This

is the most difficult part, and has the'greatest
risk of injury to the beg1nner

3
N 2

Fit the cover back in the opening. Qne person should
hold this in place with a icong pole, so that when

the drum js tipped over, the charcoal will not fall
out. Carefuliy tip the drum, using poles or pipes
and heavy gloves to prevent burns. Tip the drum to
its side, and then comp]etﬁ]ylgver.

When the drum is vertjcal again, seal the base with
mud around the edges, and plug the four holes at
the top. Left overnight, thedrum wili cool enough
to empty it the next day.

Ed, note: The obvious danger toc operatars from
petential-burnsif they -arenot careful—concerns us. | —— ]
In other cduntries, the run is closed down simply

by sealing the base and covering the open top with

a piece of flat iron that is weighted. With this

method it is necessary to have a straiqht edge to

the drum opening so that there will be 'a good air-

tight seal.

With a 1ittle practice it is possible to make
charcoal free from ash and unconverted wood. Of
course any pieces of unconverted wood can be used
in later batches. @harcoal is different from
charred wood because it is totally black throughout
and can be broken up by hand.

Use the charcoal for household cooking, b1§sksm1th—
ing, or cthew times when you need high heat in a
conftined space. , It is an economical fuel when the
enly alternative is firewood which must be’ cary1ed
a long distance. .

Initial contributor;:

. Grato, Box 385, Rabaui.” _
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,,___DYELNGAHOOL.HiJH MORDANTS e

Hordant A substance ‘which makes dyes pemmanent
Different dyes and different materials may réqu1re
different mordants for a desired effect.
mordants are used at different times in the dyeing
process., Follow instructions for each morda t

General directions: Quantities here are for 0€5kq
of wool and 20 11tres of water .

1. Use clean wool, 3

2. Wet wool in warm water before dye1ng or uswng
mordant. ‘

bH ﬁr%tl

salt, bow!‘longer .

—4£1chens that are.dry sh0u1d -be soaked 24 hoers
in water befpre dyeing. Bark or dried berries,
put 4n musl1in bag and soak overnight. :

6. Iron and copp r pots affect the colour {darkens
it); *%inned stainless steel pots are better
{neutral). e

Mor@ants used befcrekdyeing:

Alum: 9Cg atum
30g cream of tartar

&

1. - Dissolve alum andcream of tartar in bailing

By

3. Add Nteaspoon acetic acid to 4 litres of water water. \
-to all dye baths. This helps swell fibres and 2. Put'wool in m1xturq and raise temperature
makes them absorb dye more readily, colourfast. slowly.. Keep just %o boil for 1 hour. Keep
4. Boil wool and dye subjects together, moving cover on.
them freguently to prevent uneven dyeing. Lo Co t'd:
Boil gently until required shade obtained. Add | : £on
: ' \ \
MATURAL DYE PLANTS FOR WOOL
PLANT _ PART USED MORDANT COLOUR
- Bamboo Leaves.y’ Alum ; Pale green
Bracken fern New Brown fronds "Alum : Golden fawn
Bracken fern Roots . o Red to black
Carrots ‘ Leaves =~ 7Tt Alum . T Yellow
“"Chrysanthemums Flowers o Alum Shades of green
Dahiia A11 shades/flowers Alum Red/orange shades
e Elderberry “"Rive Rerries Alum : Lilac blue
- —FElderberry . (Sambucus) —-—Ripe Berrfes Chrome -Violet purple.,
Eiderberry (Nigra) Leaves Yellow .
Eucalyptus (varies with ) N
. species) Leaves © Alum Yellow-green £
" " Tin Yellow
" " Copper Light brown
" e " Iron Brown
! ! " Tron & copper Dark grey
" " Tin & Iron . Green
Hibiscus (red} Flowers Tin Brown
" ’ " Iron . Lavender- qrey
" oo Chrome & Alum Yellow
" Flowers/caly/stalk Tin 0live green
Horsetail Stalks Alum s : Warm grey
" {Fquisetum) ~ Green tips Alum Green15h»ye11ow
__ Indian Hulberry P Bark - Red
(Morinda citrifolia) ™~ Roots - Yellow B
Marigold Flowers Alum : Deep yellow- green 3
" . " Atuminum % Soda’ 01d gold
New Zealand Spinach Leaves Alum & Soda Primrose yellow
Cnion {round) Skins © ATum Yellow to brown .
Passion Fruit Skins Chrome & Iron .~~~ Brown .. .
- SpagnumemessT T o Alum .. Lemon yellow
ot . Chrome Yellow  _
Sweet potato ., Leaves Iron "Yellowish blue
) - Brown
Tamarilles tree tomato Red fruit Cream of tartar/tin Mauve blue
Tankets , Roots . Brown i <
Tobacco & Comfray Leaves & stems Ammonium sulphate, )
. . . Ferrous sulphate Grey -
Tumeric . Reot r Alum - Bright yellow, gold



—

-

t wool cool, squeeze, atore
in damp condition_ for.2-3 day®
(wrap in towel) .

r (b} allow to steep in 1iquor over-

night, squeeze and start dyeing
- colour.
Potassium Di-chromate (chrome}: Chrome 15g
1. Dissolve chrome in cold water.

2. Immerse damp wool,

bailing noint
bgriing point,

cover container, heat to
aHWtate simmer for 1 hour,

3. Cool and allow wool to stay in mordant overnight.

Can be used 1mmed1ately, but better to Teave
several days in damp fowel in cool, dark place.

4, Rinse ouf mordant well, then ‘put in dye bath,

Mordants used during dyeing:
15g Ferrous Suiphata {Suiphate of iren)
30g cream of tartar

1. Dissolve iron and cream of tartar in hot
water and stir very thoroughly when adding
to the dye bath (tends to dye unevenly).

.~2.- Enter wool and keep gently moving far 15-20
minutes, stirring all the time.

-3, Rinse thoroughly - mordant weakens fibres.
(Keep separate vessel for iron - difficult
to c]eang

. Potassium Bitartrate {cream of tartar):

;_266¢Ztannous chloride {(tin crystals)
. 80g cream of tartar

: 1, Bo71 dye subject until goad dye extracted.
Lift from dye bath,

2. ,Add cream of tartar and tin and simmer a few
m1nutes, then leave to cool,

3. Wet wool apd add to cooled dye bath.
4. Boil gently unrtil shade desired obtained.

No'Mordants needed: Lichens.
Parmelia lichens: found lying flat on trees or
raocks. Shaded fawn, grey or black and white.
. Often have spores. Colours obtained - tans
to rich brown, b

Usnea: 01d Map's -Beard - stringy -greenish yellow,
hangs from trees. Colours obtained - yellow
to fawn, rust and brown.

Xanthoria parientina:
or rock.

bright *grange lichen on walls
Colour obtained - yellow.

NATURAL DYES FOR SILKS

S11k in SKETHS mu5+ te handled carefully to prevent
its matting; dip the skeins in and out of the dye
instead of stirring them, In both mor8ant1ng and
dyeing, the bath should not be over 70°C. Otherwise
proceed as waol, Bracken fern use shoots, Iran
mordant, grey colour.

Boil 5009 of fern shoots 30 minutes and strain

e I_-A.l. rh P
+ -

liguid 1 warm dye bath enter washed, wet silk
_and steep one hour. Rem0¥e 511* coal dye bath
and 2dd 30g ferrous sulphate and 60g cream of
tartar. Mix well; return silk to bath, heat
gradually to 70°C and steep half an hdur longer,
Dry silk before rinsing.

Q

"Dyemaking with Australdan Flora, The Handweavers and

Spinner’s-Guild of Victeria, 3I-33 V]ctor1a St.
Melbourne, 1974 A$4.50

Dyes from Plants of Australia and New Zealand,
Joyce LToyd, AH & AW Reed, 187 Wakefield St.,
Wellington, or 51 Whiting St., Artarmon, NSW.
1971 A%3.95
"Cloth Dyes from Naturat Sources", K. Robinson in
Appropriate Technology Vol 2, No 4 (Feb 1976)

An excellent reference if you are serious about
making your own dyes.

Dve Plants and Dyeinq by E.J. Schety, editor, Pub.
by Brooklyn Botanical Garden, 1000 Washington Ave.,
Brooklyn, N.Y. 11225, USA. US$1.50 plus postage.
Gives description .and recipes of different natural
dyes from around the world with instructions for a
beginner. I1lustrated. A very handy intermediate
Tevel book for those interested in dyeing.

Nature Plant Dyeing by Palmy Weigle, editor, Pub.
By BrookTyn Botanical Garden, 1000 Washington Ave.,

Brooklyn, N.Y. 11225 .USA. US$1.50 plus postage.
More on natural dyeing with different mordants,

instruction on preparation of wool, a supplement
to Dye Plants and Dyeing. Advanced level, useful
for. thase teaching dyeing. ’ :

H. Bekker

The Use of Vegetable Dyes by V. Thurstoﬁ, Dryad
Press, Bristol, England.

Though 1isting mostly British plants this pamphlet

- is very good for md?e details on tricks of dyeing

and the use of mordantéx\

I

e




SMALL ENGINE TROUBLE SHOOTING

A-—PROBLEM:  ENGINE DOES NOT START:

Pessible causes:

1. Fuel tank empty, fuel tap not turned on,
Check fuel level - check.fuel tap.

2. Fuel flow obstructed. .
Remove fuel line at carburettor to check
flow. If restricted, check fuel line;
breather hole in cap; filter in tap.

3. Spark plug failed or dirty.
Remove spark plug, clean and reset to
..025 - 026" (about the thickness of wood
of a matchbox cover). Reconnect high
tension lead and lay spark plug on engine.
Operate starter mechanism. If no spark
between the elactrodes, replace the spark
plug with a new one of the same type.

4.  Ignitien peints faulty. . <
Clean, reset gap to about 0.38 mm (.015")

5. Fauity condenser or coil.

Replace condenser {can cause 5ad1y pitted
points). Have mechanic check coil.

6. High tension lead fault or _suppressor cap
failure,
Remove suppressor from the end of the
spark plug Tead, and hold end of wire-
"about kcm from the engine whiile operating.
" the starter. A spark should jump the gap;
. if not inspect the lead for any cracks.

I¥ damaged, replace the lead, or suppressor
cap.
7. Incorrect mixture of oil/benzine.

If in doubt as to the fuel mixture, drain’
and replace. (2 stroke cnly)

8. Blocked air filter. ‘ wr
) Clean foam type filters in benzine, dry,
add oil, squeeze dry, replace. Replace

paper-type with a new one.

9. Carbyrettor faulty. ’ ‘
' “Clean -carburettor, Jjets, and needle valves.

10. Worn or broken piston rings, crankcase seals
leaking, or cylinder head gasket failure.
Switch off fuel. Remove spark plug lead.
Turn engine by hand in the narmal direct-
ion of rotation. Fach complete turn
should Have two distinct compr%ssion
periods - one strong and one weak. If
compression weak, overhaul engine (2

[~ stroke only).

Switch off fuel. Remove spark plug Tead.

’ Turn engine by hand in the normal direction
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‘B. PROBLEM:

- a. Carburettor faulty.

of rotation. Eachfcomp]ete turn should
have-one distinct compression period. If
compression is weak, overhaul the engine
{4 stroke only). :

ENGINE STARTS BUT RUNS POORLY OR
LACKS POWER.: . . ™.

Possikle causes:

1, Spark plug dirty or not set at correct gap.
Remove-clean-reset gap at .64-.71 mm
(.025~.028") )

2. Ignition Points binding, or set at wrong gap.
Check .that they move .freely. , Check gap.
Check that there is mno ¢il on point's
surfaces.

3. Coil or condenser breaking down.’
Replace condenser. Have coil checked

4. Ignition timing s]1pped
Check that the flywheel key has not -
broken on the crankshaft.

5. Incorrect mixture.of ail/benzine.
Drain and replace with correct mixture
(2 stroke only).

6. _ "Small quantity of water in fuel.
) See B-5 also drain carburettor,

7. Intermittantfuel obstruction. @
* Check fuel fTow at carburettor, clean
neéedle valves, check breather hole in_
fuel cap. .

D)

Dismantle - clean jets, float chamber
and needle.valves,

9.  Air filter dirty.
See A-8.

10. Excessive carbon build up,

If the muffler is heavily coated with oily

; deposits, decarbonise the engine.

1l. Burned valves, seats, or sticking valves.-
Remove cylinder head,
If valves remain open, or if valve seats
are pitted or burnt, overhaul the eng1ne
{4 stroke 0n1y)

lz. Loss of compression.” - s e
x\H”i= Chccknas"in A-10 i
C. PROBLEM: ENGINE STOPS DURING USE: -

Passible causes:
1. Out of fuel S \
Refill the tank. - - - :

2. Spark plug failure or dirty spark plug,
: Check as in A-3

3, Contact points gap incorrect or jammed.
Check gap - reset if necessary.

and turn the engine,

u




Condenser, cpil or suppressor cap failure.
N Replace condenser, have coil checked,
) replace suppressor cap. .
5.  Restricted fuel supply
B Check as in B-7 |
6. Governor Tinkage broken or badly adjusted.
1f broken replace. Get mechanic to
adjust (4 stroke oniy).
7.

Yapour lock in fuel.
: If engine and thus carburettor are very
-het, a1low-to cool.. - e

Dirt in carburettor.
Dismantle, ciean all jets, needle valves,
and float chamber.

Excessive carbon build up.
Check as in B-10

No o0il in crankcase. .
Check oil level, refili as necessary. If
engine is noisy when restarted, overhaul.

10.

“11. Mechanical failure. o
Check as in A-10 Alsey if the engine will
not turn, allow it to cool, and then check
the compression.  If it still will not
turn, or if the compression is weak,
overhaul the engine. Check as in A-=10
Read the above note also. '

Contributed by: R.G. HaeusTer, Kurum Plantation
Karkar, via Madang.

HOME-MADE DEGREASER

For cleaning up engines or machinery before working
on them?® Mix 1 part Tiquid detergent to & parts
diesel fuel or kerosene. Brush on, loosen dirt,
then rinse off with water

The Shell Book of How Cars Work, by Gordon Walmsiey,
Johr Baker Publishers Ltd., 4 Soho Square, London
WIV.6AD, 1966. Pounds 1.80.

This is a very nice 1ittle book full of drawings -
and diaqrams to explain the mysteries of the internal
combustion engine and the running gear of an automohile.
The ability to visualize the actual engine is required,
but the explanations are clear, straightforward and
brief. The book is available from the Technical

_Education Library, Dept. of Education, Konedobu, and is
very suitable for'class work in motor mechanics courses.
An added bonus - it explains how various fuels and
lubricants are extracted from petroleum.

tevel simple/¥ntermediate J3.7. Hale .

_Box 215, Wewak, ESP.

(~MAKING A NET
3

A specialised handbook giving hundreds of pieces
of appropriate information for more effectively
operating a car or truck in places with bad roads,
a weak servicing infrastructure, and a difficult
climate. : :

It deals with problems seldom.encountered in an
industrialised country and which a driver usually
learns about through great costs and bitter .
experiencga.. S

Cost: US$6.50. Available from VITA, 3706 Rhode
Istand Ave, Mt. Rainier, MD 20822 USA.

FISHING

Only a2 few tools are needed in net making and
mending: a needle, a small knife for cutting-
twine, and a mesh gauge which measures the sizé of
the mesh (see Fig. 1). ‘The process of making. a
simple cast net involves aimost all the fundamental
skills which you will need to know.

Figure 2
The Cast




After the third w of mesh, begin increasing the
number of meshes. is should be done every other
knot. Varfations may“pe done -by increasing the meshes
with every knct depending on the type of net being
made. (Fig. B), Yo

N X

STEP' Z

First, make the foundaticn mesh, Make a loop of Make: three rows of meshesﬁand start again to
" rope or twine hooked on a nail. Pass the needle - increase the numbér of meshes by making extra loops
through the loop. Hold the mesh gauge in the left, Just in Tine with the firgt. Increasing the Toops
hand and with the left thumb press the end of the shouTd be done after completing every three rows “
standing part of the twiqgﬁagainst the mesh gauge, of meshes until’'you have made the desired length of
~spacing the gauge about igewidth of the needle away net. The last row of mesh:may be doubled to make
- from the rope. Slip the needle behind the first it stronger o e

bar or strand, ¢ut through the loop (Fig. 3), and
pull the twine down. Make another Toop to the left

\. 3
and oyer the gauge. Pass the needle behind the two’ . :
bars and cut through the loop (Fig. 4}, PulT the TIGURE 9a \§\\

.

twine down and tighten the knot as in (Fig. 5).
Pass the twine baeTow the gauge and up through the
loop of rope and repeat the first operation shown

in {Figs. 5 - 6) until you have made about 30 . ‘ ;E;
or 40 meshes. ‘ %

?@URE.G ﬁ
B 4
“ ‘ &

STEP 4 fiv adding &xive lops
: Jo the mesh ]

%*
NOTE ON eSS fa-—c:
Step dascibedd o fig.¥

PALL TIGHT . COMPLETING ROW ; P ! . -

Second, join the last 'mesh 'with the first mesh., . : FioukE 9b
» Start the second row of mesh,- S1ip the needle

threugh the first mesh pulling the twine over the
mesh guage until the Toop of the mesh reaches the
top edge of the gauge (Fig. 7). With the Teft thumb
clamped over the mesh, form a Toop to the left and
up through the thumb. Pass the needle behind the
mesh and through the loop forming a knot (Fig. 8)
Repeat until -the second rqw of meshes is made;

S~

1 FBURET &
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The "Reef" knot: An- improvement on the:Peruvian,

| . - ) s]wps on]y if synthet1c fibres are ~usad;  Common
Attach tne Tead sinkers. They should be tied in A51a

tagether with a piece of twine and a rope where J g «
the lead pieces are hcoked. fig. 10 illustrates J - ; AN

how 1ead sinkers are tied together.

" To make the netting more durab}e, count abcut 30
meshes from the lead sinkers upwards. At the

: thirtieth.mesh reinforce the meshes by doubling
the thread or twine. This should be done for every
 twenty~five meshes. : )

Initial contributor: V. Estillore - i
o Magarida Voc. Cir - '

Amazon Bay, C.P.. Thé basic "Weaver" knot: Complicated. Nowadays

found werldwide. -Suitable for natural and
synthetic fibres, and for machine weaving.

i : : N |

References: . ' sj,g¥r~fp¥‘;é

: s I
. ' Fish Catching Methods @f “The Nor]d B, von Brandt
1972 and How to Make and Mend Nets, by J. Garner,

1962, a-useful Tnstruction manual; both published

: . b S . : . by F1shwﬁg News (Books) Ltd, 110 F]eet St.,
ASIC KNOTS FOR FISH NETS - London EC4, UK~ ) -
R In1t1a1 contributor: J. Lowson o
a . ) \ Box 793, Lae
H i .
DERRISﬁFOR CATCHING FISH

Throughout PNG people use one of the derris root
legumes to stun fish, Although po1sonousleven to
humans in large amounts, in small amounts 'it is
widely used as a safe insecticide called roetenone,
In very small guantities it stuns fish so that they
. : float to the top of the water. If not harvested

’ ’ quickly they will recover when fresh water mixes
with the treated water.

“The “Lake Dwelling” knot: first found in

European Aakes, now alse Pacific and Congo. In the Western Province during the qu:geagon,
Will not?s1qp if coarse fibre is used,/and the people watch for schoels of fish swimming in from
mash remains constant. “the séa up small rivers, It is the custom then to

fence the mouth of the river by driving stakes in -
the mouth of rivers that are no deeper than a man's
chest. Then. they weave pr tie finely split bamboo
to the stakes to act as.a fence so the fish cannot
go back to the sea.

¢

Derris roots are then crushed between stones or any .
other suitable way and the 1iquid coilected. When
the fish come close to the fence the liquid is
: > poured in the water. The unconscipus. fish are
N . " collected when they rise to the tep. Any fish not

. R - . collected wil¥ recover in-time and. survive as fresh
- water comes down the r1ver

The "Peruvian" knot: will slip unless hand-

twisted. Irregqular fibres are used. cont'd
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. method and the effect @

‘ In1t1a1 contr1bﬁ§b

~-40 1itres coconut oil "

The process:m -

Derris juice can also be used 1n‘sait water poo]s
on the reef where w@ter movement..is not rap1d

hoer to p .“1e sing: this
the poisdg degs not last
0 eat fish caugh tﬁ?

3 Napw, udaI{
ENBP. "

3 ]

There is very 11tt1e

Tong, It 15,safe

LEAD FISHING SINKERS FROM*@EDJEiTTERIES @_i

1
1

Melt the Tead p1ates in a-sgeel container over a
fire. Pour the HOT molten Jead -into moulds.

Moulds are sometimes available from sports stores -
Or you can use small pieces of bamboo, or even;&Zsf
paw paw stem for moulds. For the centre holéX
a piece of nound grass or something similar. #®r
make moulds right in the ground. The product will
be crude, but they are easy to make.

LEATHER TANNING

With the PNG cattle population rapidly increasing,
and with more and more animals being killed at-
local levels, we would expect considerable interest
to develop in the production of leather.

Facilities required: Three tanning tanks 240 x 10Ccm
deep with gradations of 250 litres marked every 6.5cm
from the bottom: One drying rack as large as the
biggest skin; two 200 litre drums.

Materials needed for 100kg of dry 5k1n5

50kg 1ime or kambang from Trad1ng companies
* 2kg sodjum sulfide " Shell Chemical
2kg borracic acid " Chemists
200kg mangrove bark, cak,
casuarina, or wattle -
10 1itres vinegar S

Tocal trees

Trading companies
Coconut Products Ltd
Rabaul or pressed at
home, < '
Stockman's supply,
firms or make your own
junk heap

local sources

Fleshing knife -
Hose for siphon~ "
10 Copra sacks "

1.  Put -100%g chopped mangrove bark, five litres
vinegar, and. 1000 litres of .clean water in Tank No 2.
Stir daily for a week.
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Note:

2. After one week put 508.11tres of 11qu1d from
Tank No 3" 9n Tank No 2 using siphon and add 500
1itres of ‘flean water to-it. Put 250 litres of
1tquid from Tank No 2 into Tank Me I using siphon,
and add 750 Titres of clean water to it. Thgn rdf111

,Tank No 3 to the 1000 Titre mark.

Note: to keep tanning 1iquid strong after each
100kg of hides is tanned add 40kg of mangrove
bark to Tank No 3 and fi11 to the 1000 1jtres -
mark with clean water. Continue after each L
tanning until Tank No 3 is full of bark, then :
throw out the bark (but keep the 11qu1d)

continue adding 40kg of bark after each tann1ng

3. FEach time you-add 40kg of bark te Tank No 3 take
250 litres of liquid from Tank No 3 and add to Tank
No 2. Then take 250 11tre5 from Tank No 3.and' add to
Tank No 1. Refill all tanks™to the 1000 litre markK.
When the tanks are ready you can begin tanning.

if you have to wait more than 12 hours after
skinning an animal before you begin tanning,
you 'should salt it by first scraping all the
meat and fat carefully’ from the skin. Rob salt
in the skin, roll up skin for one day, then dry
it. When you are ready to tan, wash the salt
out by soaking in clean water for half a day
“until hide is spfti- When hide is soft again or

if the hide is fresh, go to step 4,

’

Paint the inside of. the skin with a_solution
2f 50 parts kambang of lime, 50 parts water and 5
parts sodium sulfide. Then fold the skin in half
with the insides together and leave for 12 hours.
Scrape the hair off with a long curved knife. When
hair is off, wash out the lime by soak1ng the skin
for two hours in.a’drum-with 2509 of boracic acid
in 50 7itres of water. Then wash and drain. -

A

da. If you want to kéep hair on the skin da not
use lime but you must wash the skias-wery well

. overnight in a strong mixture of detergent
# bleach and water or else the grease in the skin will
make. the 1eather rot.

Now you can beg1n tanning.

5at Put skin in Tank No 1 for 3 days, but turn the
skin every day.




L=a

On the 4:[;h day put the skin in Tank No 2 'Fn'r*

jLLEa

four days but turn every day.

c. On the 8th day put the skin in Tank No 3 for
; 4 days but turn every day. .

'd  On the 12th day take the skin from Tank No 3
and hann on a rack to drain. The“rack should

be- 1eve1 so that the hides Tie flat., Cever

with copra sacks so the hides won't dry out.

Leave for 3 days.

e. After 3 days of draining wash the sk ns in
ciean water and take off any bits that stick
to the hide. Then drain for 3 more days, but
keep covered with copra sacks so they won't
dry out.

f. Rub copra 0il or neatstoot ¢il into the skin
© then pile in a stack for a day. Do this again
the next day and one more time the 3rd day.

g. MNow hang the skins in the shade where there is
lots:of wind and no sun so that the hides can
dry slowly.

6. Softening: This is done by wirebrushing the
- inside of skin and then sanding well with a coarse’
_"sandpaper. It can then be pummelled and worked to

make pliable. The Teather is ready for using then.

"Furs can be done in the same manner but take only
‘a few days to tan if small i.e. cUscus

" Further references File. 10-310, :18 November 1974,
BUSIness Development Office, Box 385 Rabaul,

Equ1pment tor the Tanning of Hidé dand Skins, by
“L.R. Ray & E. Backman, 1951, ‘F8pp::US$0.25.
FAD Agriculture -Development Paper” #13

i

Home Tanning and Leather Making G_:uide

Best information on tanning we've seen. /f you're eating
deer or calf or dog or whatever dnd throwing the skin
. away. you don't need this book. Meathesd.

—58

Home Tanning and Le-lther M-klng Gulde
A. B. Farnham

1950; 176 pp.

$1 .50 postpaid

from:

v

2878 Eas1 Main Street
Columbus, Ohio 432089
or WHOLE EARTH CATALQG,

PROPER RIPPING OPEN CUTS FOR A CORRECT PATTERN

The dotted lines show the mih of the km[: and the salid haes
-b:p'pqnmc:{lh:l'ndc hen spread out.

Harding's Books ) '

TWO HANDLED SCUDDING KNIFE
Used likr Skcker, curved 1o Gt beaum. nu,:uw&ford.nudn.n
. - avald ot " =

&

[.D. Clarke and J.S. Rogers. Home Tanning of Leather
and Smail Fur Skins. U.5.D.A. Farmers Bulletin HNeo.

1334, Super1ntendanﬁ of Decuments, U.S. Government -
Pruntqng 0ffice, Hash1ngt0n, DC 2D402, USA 15¢

1ntroduct1on to'tann1ng for use fin v111age 1 dustr—
ies . Many alternative methgds are described
including a salt/battery acid method for flaking
belting leather. .

PNG Experience: This has abparent]y been trjed in
ENB., but no report of results has been received,

aiso at Kelabovia, SHP. (Photo opposite} -

Remarks: MNote that while the process for one hide :
takes nearty three weeks, the amount of time each

day is very little. Those working in cooler ciimates'

will find it easier than those in very warm areas,
For a trial, use sma]ler’scale - in the proportions
outlined above. A copper 1aundry kett]e or a 200
Titre dfum is good.

Neatsfoot, oil can be made by putting fresh hoeves
and shin bones of beast in a sugar bag and boiling

well. _The cil . will float. Skim and bottle when cool.

Updated by: B. Telford, CMML, KeTabovia,
via Wewak, ESP., - 4 -

!

RAWHIDE

Making Rawhide from cattle leather is simpler than
tanning, and the product s really quite goad.

Some of the Vudal students made rawhide successfully
last year, and the preduct was so popular that we
couldn't get any ourselves to try making handcraft
articles, _ -

e

Basically the process is just removing the moisture
from the skin and replacing it with a non-mineral
oil or fat, over a period of ‘about three weeks.

The students used ‘a m1xtpre of. neatgfoot 011 and
beef tallow, heated in tins. *\\\

It is hest to do this when the hum1d1ty‘ﬁs‘not h1qh
as the skin must dry, and cannot be put in the Suni—
A siow steady drying process is what you want.,

The thoroughly cleaned skin is placed in some sort
of frame, and regularly, preferably every day or
two, more oil is worked into it. This doesn't take .
much time. When it is well-dried Tt may be taken
out of the frame. During the three weeks time the
colour changes from reddish brown to brownish white.

The skin will still have the hair on it, which is

nice for some purposes. The hair can be shaved off
: I :

ul




with“a sharp tool if desired. We have heard that
the hair can be removed by placing the skin in the
~gr0und for a while, but we don't know how.

The rawhide is only .s1ightly stiff when f1n1shed
unlike certain types of tanned Teather. It may be
Toosened by pulling it back and forth over a smooth
round pole or pipe.

Rawhide makes qood boot Taces, belts, handbags, woven
straps for a bed frame, and even water-tight con-
tainers.

Comtributed by: J. Tyler, Vudal, Kerevat ENBP.

Let us know of your experiences and ideas about
rawhide,

¥

Leather Making Tools

Available from C.S. Osborne and Co.
125 Jersey St.
Harrison, New Jersey 07029
U.S.A.

Catalogue available.

METAL CASTING (Mo Article)

LIME~KAMBANG.

In all coastal areas of PNG pecple make lime from
coral for adding to the mixture of betel nut.

-High quality edible 1ime is made from 1ive coral
which is collected from the reef and allowed to dry
for 2-3 months before it is cooked.

The traditional way to cook the lime is to dig a
deep hole much Targer than is needed for the coral
collected. Firewood is placed in the hole to fil1
it, the coral -is placed-on-top of the firewood and
then more firewood is placed on top of the coral
until as much firewood is on top of the coral as is
in the hole. It is important to choose firewodd
that will burn very hot and Teave 1ittle ash. In
many places leucaena {landro} is used,

The fire is set and allowed to burn fiercely until
all the wood is burned. The 1ime remaining in the
whole is covered as soon as possible with the leaves
of the ADUT plant (Kuanua), and on top of the Adui
leaves a mat of coconut leaves covers everything.
Earth is then put back in the hole to cover the
leaves, and the Time is left until the next day.

The following day the earth and protecting leaves
are removed and the 1ime is carefially taken out of
the hole so that it does not get dirty. [mmediately
it is sieved on a piece of fly wire over leaves or

a basket to coliect-only the f1ne Time powder The
rest is thrown away.

Remarks: Cemmercwa ﬁﬁna.of lime for building
and aghicul turafsfurposes can be made from Time-
stone. test ﬁ sampie pour a Jittle dilute

hvdrochloric A€4d over the sample and look for
bubbling in the 1iquid. Ifeit bubbles it is warth
doing furthér tests. Limestone can be burned in a
hot” fire. To learn more ahout making 1ime, get
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" Note:
- Timastone is often found near areas where coronous 13

POTTERY

K}

Technical Rulletin No 13 from Local Government
Enoineers, Box 1108, Boroko. '

Limestone and coronous are not the same, but

Initial contr1butor:

Serry Loam1n, Vudal,
PO Kerevat, ENBP,

To make clay pots to modern standards is a very
technical business requiring Specially blended
clavs, wheels for throwing pots and sophisticated
ovens. Yet for many thousands of years pots have
served men in PNG and they were made only with the
materials at hand. The drying was very simple.

You need clay, and the choice of clay is 1'mpor1:ant.g§lL
Generally the good clays are grey in colour, but .-
some red c]ays are suitable. It is important that
the clays don't crack when dry, and you 5h0u1d test
the clay be drying a small piece.

The clay 5h0u1d‘be made wet evenly through the pile
and any rubbish or hard pieces should be-taken aut.
It should be soft enough to work easily,.but not so
soft that it will not hold its shape. Add enough
water a Tittle at a time and work it with your hands
sg it is all the same consistency.

There ane many ways for making pots. Dne is .
to form the pot a bit at a time from handfuls of
clay. The clay is wet on the surface so it is
slippery and will not stick to your hand. As the
:ot takes shape it is tapped smooth and finished
vith a Tight-weight, smooth paddle.

4y A t'd

cont'd
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‘Another way is to wet the clay a 1ittle on the
sarface and roll it into ribbons or "snakes? about
2em in diameter. . These are coiled around ahd around.
the, desired pot. The ends and edges are then worked
by hand to join each other. .

o

Whenever you are working with clay have enough water
close by so that you can keep your hands wet, then
they will not stick to-the clay. . ]
The pot must be dried slowly so that it dries even-
1y through the whole thickness. This is usually
done by placing the pot in the shade and lTetting

it dry for at Jeast a week. The pcots can also be,
placed.on a shelf or in a basket over a very small
fire so that the pot dries slowly. When it is hard
the pot is fired, or baked to give it strength.

The pot is placed on a fire of hardwood or coconut
shells and then the pot is covered with mare and more
wood. The pot should be baked until the colour :
changes to a red brown. If it is another colour it
will not be a good pot.

L References:
. Discovering Pottery, by H. Memmott, Paul Hamlyn
Pty Ltd, Dee Why West, NSW 2099, 1972, 136 pp, K1.95
. in many PNG bookshops. A good introduction to
pottery making, with lots of clear pictures. -Don't
start until you have read a bock 1ike this. If you
have already started, buy something else.

- Ceramics, by G. C: MNelson, Holt Reinhart and
Winston. This is the something eise. A compre-
hensive studio quide, with more than 150 step-by- .
step photos and examples, by one of America's J
outstanding contemporary potters.

“ Initial contributer: Damien Naiyaleva, Jack Wokipim,
Salome Masina, Vudal, P0 Kerévat, ENBP.

FRANGIPANT PERFUME

Long ago in the olden days the Namatana{.people in
New Ireland Province used to make a scented ofl from
frangipani fiowers. ’

‘They used coconuts, fréngipani flowers collected
from beneath the tree, and betel nut Teaf.

They broke up the flowers and placed the small
pieces into a <ontainer made from the base of a

. betel palm leaf. The base was cut from the rest
of the leaf and each end tied tight®to give a curve
1ike a toy boat.

The coconuts were scraped and the 1iguid was saueez-
ed directly on top of the pieces of the flower.

Fach morning for a week the container was put in the
sun to dry, but in the afterngon it was put in a cool
place so it would not dry too quickly. By the end

. of the week the oil would be shiney on.the surface
and have a sweet smell.

Men would use this o0il to rub in their hair or on
their skin to make themselves attractive. The oil
would keep for 4-6 weeks. Some people §till do it
once in z while, but T must admit that it's no
lénger as exciting - maybe because we're now divil-

jzed.
: A
Initial contributor: E.A. Wesley, Vudal, PO Kerevat,
ENBP .

SAWMILLING

You can use a pitsaw, but just.try to bdy one in
PNG! Very difficult. -

MINI -MILL  Lumber-making Chdin Saw Attachment. -

Granberg Industries, Inc., Richmond, Ca 94804 USA.

Hele is something 1've been looking fer for years,
and now ['ve found it! I have one, and it reaily
works. An attachment to be used with your own
Chain Saw. :

Available from: ~Morgan Equip. Pty. Ltd.,

Box 1729, Lae ) it -
_ Box 252, Arawa Coa

Box 5423, Boroko

Box 1234, Rabaui

This is how the MINI-FILL

works:

(::> :K;é3”77;\\

. Lz .
LA Li //_,

(F_'TE: == ==

== = === =]

Affix metal V-SHAPED rail to guide

plank ang spike to iog. -

Turn log and make
{ ; L fourth cut. ... L
i el -

L

Turn leg ana attach
rail to fiat surface.
Then run saw through
for secend and third
= cuts.

Run saw through log
for first cut.

: =

Adjust RIP FENCE to
i ) ! " size thickness re-
This little compact attachment combined quired and make lum-

with a chain saw converts the two tools into ber.
a single precision lumber-making mili. With
this MINI-MILL anyone can make smooth
ready-tc-use dimensioned lumber from logs;
no special talents are necessary. Lumber
can be milled in any desired thickness. From
these hoards one-by-sixes, two-by-fours, or
any size can be made. A handy lumber-mak-
ing todl for anyone who enjoys building and
repairing all sorts of things made of wood.
Comes complete with 12-feet of metal V-
shaped guide rail in three 4-foct lengths.

Contributed by: U. Bergman, Wantoat, via lae
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Mobile Mfg. Co.

681D N.E. Cornfoot Drive
Portland, Oregon 97218
U.S.A.

“Mob1]e Dimension Saw”, three mode]s
gﬂced between US$3,000 and US$4,500, with
capacities of 1500 to 3500 board feet per
hour. Simple, rugged, cheice of engines.
One man can cperate. Runs on track, with
large vertical blade and smal] horizontal
blade. Comes as a complete sawmill ready

to operate, with blades, -engine and track,
ptus trailer, traider hitch, tooth grinder,

tooth wrench, lag bolts, lag bolt ratchet
wrench, was wrench, and jack. Egquipped with
spark. arrestors. Beginners are supposed

to be able to learn operation easily.

Cuts any size lumber from %" X 1 3/4"

to 4" X 12»"

< International Enterprises of America, Inc.
£ 4000 N.E. Columbia Bvd.

Box 20066
- -.Portland, Oregon 97220 ¥

- ULSLA. .

"Mighty Mite" transportable sawmill,

.. two models, each with choice of gasoline,
- diesel, or-electric power. Horizontal
main saw, vertical edger saws. Runs on
_ track. Cuts any size Tumber from 1" X 2"
to 8" X 12",

&

Portable Electric Sawmills Pty. Ltd.,
68 High Street,

Box 139, Wodonga, Vic. 3690. Aust.

Two sizes available. A Lister airccoled gener-
ating unit powers electric saws mounted cn a
portable frame to cut high quality timber right
where the logs are.

-

BLACK MARKING INK FOR LOGGERS

Ingredients required: 01d torch batteries and old

‘motor 0il.

How it is done: Take the carbonstick of the o}d
battery, pulverise, and mix with ojl.

2

This is being done in Morobe Province,
U, Bergmann
Wantoat,via Lae

Initial contributor:
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47 Remove backing paper gently.

‘Method I- SPONGE:

SILK SCREEN PRINTING E o

L2

Prep4r1ng Screen: Stretch silk or tetoron over
frame of desired size and attach with _either drawing

'fp1ns or stap]er - = )

Prepar1ng Des1gn Method 1 - PAPER: STENCIL:

Simple - allows many designs with one screen, but
is not permanent.” Suitable for use at v1]1age

“level,

1. Cut out design on cartridge paper Paper
which has been painted with linseed oil or
'she1iac would be more lasting, but is not
necessary. :

2. Attach to screen with small pieces Gf mask1ng
tape. If design is to be printed with a
squeegee (see below) edges will have to be
masked. ' - -

Method 2 - PROFILM OR LACQUER PAPER: Permanent,

- but allows only one\des1gn per screen,

1. Use blue 1acquér paper. Cut out design, be1ng
careful nat to cut backing paper.

27— Place Tacquer~paper n top of newspaper, “and
’s1lked frame on top of lacquer paper.

3. Fuse paper to siTk, exerting pressure all”’
around frame to ensure good contact between
s$ilk and lacquer.

(a) Blue stencil paper (oiled). Fuse to silk by

. using a rag dipped in DUCO THINNER. Rub
thinner over a smail area, rub this area
quickly with a dry rag. Repeat untils a]]
]acquer paper is attached

(b} Brown iron- on paper: fuse to silk by ironing
with iron at a low temperature. :
Notg: not recommended, as it does not last
long, and as silk must be used (Nylon stretches
when ironed). Silk is expensive.

Use masking tape to cover all of the back of
the screen not masked by the stencil paper,
Apply tape all around the edge of the inside
of the frame.

6. The frame can be shellacked or varnished if
liked. Mix shellac flakes with methylated
spirits. The 1iquid should not be too thick.
Spread¢ over the design: quickly remove any
from the open areas by rubbing it with dry rags
till silk is clean. 1f shellac is not removed
immediately from open areas, screen will remain
clogged, and will be ruined.

Sources of Dyes
R. ColTie & Co.

PERMASET % Pty. Ltd.,
GPO Box 829L T —
Brisbane 4001 Qid.

THERMOFIX: Edman Wilson,

18-20 Whiting Street,
Artarman, NSW. 2064, = Aust.

Printing of Material

Edges do not need to be masked.
A smaller amount of dye is required, and as many
colours as you l1ike can be used. Takes more time,
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3. You may use as many ¢olours as you 11ke Use
a dry sponge for each colour.

4,  Rempve paper stencil {(if paper stencil methqd
is used) and wash screen immediately.

5. Iron the design to set the colours.

Method II- SQUEEGEE: This requires edges of
screen to be masked, as a peol of dye s needed.
This method is much faster, and gives a profession-
al finish. It uses more dye. If more than one
colour is desired, more than one stencil has to be
cut, Different colours may be placed aiong the end
of the screen, in sequence, to 0bta1n a muitihued
effect.

~2,  Applying pressure to the screen, pull squeegee
across the screen and back again. -
Lift iscreen and place in the next pos1t1on
Repeat until the printing has been completed.
If using a paper stencil, remove it 1wmed1ate1y
and place it on a newspaper.
»b.  Wash the screen 1mned1ate1y, using a bucket of .
: water and a cloth, If dye is allowed to dry,
=0 9t will cleog ‘Screen and cannct be removed later.
#:7. Iron-design to set colours.
niig, Note: If overprinting, place newspaper over
"~ each print, or dye from the fivst print will
get on the underside of the frame and smudge
the next print. :
- P
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Setting the Print

Heat is required to set Permaset or Ehermof1x
Petfnaset requires 5-6 minutes at 350°F; Thermofix
requires 1} minutes. If no iron is ava11ab1e,
place work in the sun for an hour, if possible

on the top of a tank

It is possible to design a setting cupboard in
which materials reach this heat, and this greatly
increases production levels. This is necessary
only when a Iarge volume of work is to be done.

Usefu] Hints

Only print on flat fabrics.
not print satisfactorily.
do not print.

Mocst synthetics do
Resin-coated materials

1:_ Pour.a little dye into one end-of—the—screen———

Firfky close all 1‘--”\'5 and 3 g
Always ®tir thorough]y with rot

before use.

-Popular 5ilk-Screened Ttems. : 499

Afro sh1rt5, aduTt-and chi]d
Caftans
Shifts, with printed yoke and pockets
Placemats and serviettes -
Tablecloths
T-Shirts
Wall-Hangings
Dress Length material (3& yds)
Shirt Length material (2 yds)
Tea towels
Ties

. Bags
Laplaps

Lee Vocat1ona1 Tra1n1ng Centre
for Girls.

Contributed by:
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Equipment needed 2 large bowls, buckets, or pails,
made of iron, enamell&d steel, clay or plastic. DO
NOT USE ALUMINIUM, :

A mould for making soap - a wooden form or a plastic
container will do, but must be_ water tight. 1f the
mould is not flexible, line it with cloth or paper
to make it possib1e_to remove the seap. Split bamboo
halfs or plastic loliwater cups are good too.

Ingredients required for 4kg of soap:
13 cups vegetable o0il or animal fat
2 2/3 cups of caustic soda crystals-.
5 cups of rainwater ‘ .

The process: ¢
1:  Add all the caustic soda to the rainwater (NEVER
ADD WATER TO CAUSTIC SODA CRYSTALS, as it may
splatter and burn). ~ This is now called Tye water.

It will begin to get very warm. Stir it with a
wooden stick until all the crystals are dissolved,
then Tet the™Tiquid cecol until the temperature of

the outside of the pot is the same as your hand.

DO NOT PUT YOUR FINGER IN THE LYE WATER., It can

burn your skin. The temperature must be right or

the scap will not be good. 5f you Rd¥e a thermemeter,
the temperature should be 37°C.

2. . Place all the 0il in another pail, and slowly,
in a steady thin stream add the lye water. While
pouring the Tye water, slawly stir the mixture all
the time, " Stir Steadily and in one direction for up
to one hour. You will begin to see small milky white
~narf1c1e54beg+nn}nq to follow the path of the stirr-

Fabrics must be printed on a padded

1 , calico covered
table to absorb excess dye.

L

A]ways have sufficient dye in your screen ‘when
printing all-over designs.

Use at™least two pulls of the squeegee. The first
pull Prints, the second pull Jevels off the colour

- concentration -and gives an even finish.

ing stick. TIf this does not happen within one hour, .-
stop and wait fifteen minutes, then stir again for
five minutes. Do this until you see the “track.

3. When you have tracksg.carefully pour the mixture
inte the mould, ang Teave for two days in a-dry
place where it will not be {flisturbed, "~ Tf it is
shaken or moved the soap will not set.

&,  After two days remove the méuld and cut it
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into bars-uéing a thin wire stretched tight between}

your-hands . Pile the bars so that the air will |
circulate on all sides for two to four weeks. When
the soap is cured at the end of this time, it will

be better than soap purchased in the store.

muwﬂlnmerhwe wmlﬂ“ﬁmp,wfymrmetm|
right materials. If it doesn't work out the first !
time, you can rework it. Sometimes the soap will
not be good if:"
{(a) the 011 is rancid or salty: or
b} the lye water is too hot or too cold; or
c) you stir it _too fast or not long enough.

o

+ v =
If you think that the scap is not streng enough, cut
it into small pieces and put it into a rontainer with
five pints of water. Melt the soap on a low heat
and stir occasionally. When it is all melted, raise
the heat until the mixture boils. Keep on boiling
until the mixture becomes syrupy and drops in sheets
from a spoon. Pour it into a mould and let stand
for two days. Then take-it out of ‘the mould and cut
it into bars as before.

Any cheap vegetable oil or
arEities coconut oil can

be purchased from CPL in Rabaul, but they mean tonnes

not barrels. Palm oil sludge can be purchased from

* the factory in Kimbe, and at other Palm oil projects.

Grease and fat from cattle-or pigs can be used.

Sources of mater1a15

If you have no other source you can make your ownK
o0il from coconuts or il paim in the village.
Caustic -Soda is sold at Trading Companies and cther
stores in one pound tins for about K1.00 per pound,
It is also called sodium hydroxide.

Further references: "How to make soap usinﬁ Coconut
0il", Division of Technical Educat1on, Department of
Education, Konedabu.

PNG experience: Process was developed at Puas
Vocational Centre where it was done frequent1y, nd
at other schools. .

Remarks: Coconut oil makes softer
oils, because it is low in stearic
to be a 1ittle greasy, buf it is a
4 is_the only soap that will make
water. ™

other
tends
soap.
sea-

soap than
acid. It
very .good
Tather in

Potassium hydroxide can also be used to make soap
from all oils.and fats except coconut o0il. It is

" cheaper thariTodium hydroZide =™ DO NOT TOUCH any of
the Tiguid remaining in the mould after the
soap hardens, as it can cause serious burns.
Yercnica of CM Lavongai, Kavieng, reports that
girls in a training school used the 1iquid in the
pot left over after pouring the ‘mould as a shampon.

Sr.

Their hair fell out. (It grew back.)

Important: If you ever get lye water on your skin,
you must remove it carefully and quickly. #If it is
not removed it will burn your skin., Vinegar or muli
. juice can be used to neutralize the lye, and you

should have some near when you are making 504p.

Initial contributor: Box.215, Wewak, ESP

P.R. Hale,
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INKLE LOOM

Description: A simpie framework made from sawn

" timber, bamboo, tree forks or round poles with

which braids, belts and'straps can be woven.
can be varied from a table model
on the ground.

Size

Materials for Manufacture: Use materials that are
most easily available. Bamboo, sawn timber and dow-
ling, round timber. from de-barked tree branches.
Fasten joints with rope lashings (see photograph).

If using sawn timber, use screws and glue or dowels
and glue. Bolts make the most golid assembly'if
sawn timber is used.: Quantities depend on size of’
Toom required. L

How ta use the lcom: - Select materials-according to-
type of braid, and purpose for which it is to be
used. Woolen yarn, synthetie yarn, cotton,linen,
bapana fibre {Natural colour ar dyed), pandanus ‘root
fibre, 51sa1, abaca. Warp strings should be strong
as tension is considerable.. Warps should be chosen
far colour as the warp shows most ir the finished
braid. (Warps are the lengthwise threads.)

1. Cut about 20 fine heddle loops in a strong
thread, each sufficient to reach from X to Y on
your Toom, ATT are exactly the same size.
2. Take a warp string, beginming at Peg A, pass
it round C, D, E & F therd back to A. Continue on
with the second rewnd, over Peg B themn—through a--
Heddle Loop and over C, D, E, F & again back to A.
This method is repeated with each alternate string
passing through a Heddle loop. Change colour by
putting a different coloured string at A when
wanted, When the warp strings are wide enough, the
loom is ready for weaving.

3. 'ﬁeaving is done between Y and C. A thread is
passed in Zig Zag fashion across the warp,first
pressing down the A to B threads, then A o C tﬁreads
A ruler or thin piece of bamboo is used tp "beat down"
the weft threads after each row. LiT

After a few centimetres have been woven,-?emove the.
Peg D to release tension, and move the whble strip
downwards. This places the part being wo¥en in a
comfortable pesition again. Replace Peg b and
continue weaving. FO

4
Sources of Supply for Materials: Large stores such
as Burns Ph11p and Steamships sell woolen .and syn-
thetic yarn in various colours, These can be used
with hatural fibres used in the village. Sisal,
abaca, pandanus, banana, even young coconut Ieaf
and pandanus 1eaf can be wsed. )

/
String can be made the same as it is made for*string
bags~ and dyed or used in natural colours.

Remarks:  There are many uses of Inkle braids such
as headbands, belts, decorative bands on clothing,
straps for bags and baskets. They are very strong,
and can be;made easily up to 15cm wide. They may
be joined by the edge- to make mats, clothing or
decarative panels.

cont '\d &y

, to one which stands

A11 are exactly the same size. | e
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2 "The Inkle Loom

adjustment holas
for peyu

heddls loops

-Banans fibro siring

- Brald woven on an Iakls Loam

The Inkle Loom is one of the simplest forms of loom,
but makes a very pretty braid.
purchased parts.

Further references: "Golden Hands" Encyclopedia of
Crafts. Part 60, at most newsagents 90t.

"Band Weaving", Tacker, Studio Vista.

"Weaving", Znamierowski. Pan Craft Books.

Initial contributor: M. Tyler, Kerevat National
e = 4 High. School, Rabaul.

»self-empioyment.

It does not need any

4 L,

NELDING NITH—ELECTRIC APC Co-

Arc welding is a process of Jo1n1ng
metals by means of the heat created in '
an electric arc. The many jobs that arc |
welding deces are all around-us. It is said
that there is not: a~s%ﬂgle—hndustny_gx—busqness
which does not depend in some way upon arc
welding. It is also said that an arc welder
is one of the few tools in existente which can
pay for itself in only one jobl

Arc welding has great potential fdr
stimulating employment, and*part1cuiar1y
As hydro-electric power
becomes more widely available in P.N.G.
especially in the town, arc welding w111 be
quite feasible and practical for persons who .
want to make a small business. : =

There are many schoo]s and vocational training
centres in P.N.G. that teach arc welding. You
might be able to find a fr1end who can teach

you.
L.

Arc welding lessons for schoo1 and farmshop: .
“James F. Lincoln Welding Foundation, obtained from
Lincoln Electrical Co., Aust. Pty. Ltd., 36 Bryant
St., Padstow NSW 2211, Australia. '

The companies selling arc welding
equipment.are usually wi]iing to provide

basiec information. Try C.1.G, New Guinea
Ply. Ltd., P 0. Box 93, Lae.
~_WOCDCARVING

~ 7 "WOODGARVING TOOLS

1. Ashley Iles, Ltd.
- Fenside '
East Kirkby
Spilsby, Lines.
England

2. MWoodcraft Supply Corp.
313 Montvale Ave,
Mdoburn, Mass, 01801 U.S.A. .
3. Craftsman Wood Service Co.
2127 Mary St. -
_Chicago, TI11. 60608 U.S.A.
4. Carl Heijdtmann
563 Remscheid - Hasten
Unteérholterfelder Str. 46
West Germany
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REFERENCES

HANOCRAFTIS: The Office of Business Development has

a Handcrafts section in its Small Industries Division.

This section performs three main functions:

1. Advisory: aid to would-be entrépreneurs in the
retal 1ng or exporting of handcrafts. It also
advises on what handcrafts are available in

PNG and encourages the introduction of new
handcrafts for particular areas.

2. Marketing: promotion of PNG handcrafts over-
seas,seil1ing of handcrafts, assisting local
handcraft dealers in marketing and assisting-
producers to get their products to market.

.3. Preduction: . assisting local producers in what
ta produce, what finish to give (quality con-
trol} how to pack and freight for local and
overseas markets, It includes’ techmical advite
to producers on equipment and maintenance.

. We have Headquarters staff as well as field staff
. but it-ds a very small section at present and all
Provinces cannot _be givenhfy}1isefyiggf

HANDCRAFTS RESEARCH AND TRAINING: We have trained
many people now engaged .in Weaving and Pottery as
a business and we are researching the possibilities
of people working in handcrafts associated with the
-orchid/plant growing industry such as wire baskets,
wooden slat baskets, rcpe pot hangers (macrame work).
Other handcrafts being investigated-are stone and
- shell-jewellery making {at Rabaul), traditional and
" introduced wood: carving, bamboo ornaments and uten-
sils {now being done with students at Kerema}, and
lTeatherwork,

Much work has been done in encouraging producticn

of quaiity carv1nqs based on traditigtnal designs

and colours and in establishing markets. We have
also helped Tocal artifact firms in the technical-
ities of packing and shipping overseas.

CONTACTS: We have the names and addresses for equip-
ment, raw materials, retailing and overseas markets.
For further information contact:

Handcrafts 0ffice,
Office of Business Development,
Post Qffice, )
WARD STRIP. e ‘ o
WATGANT, PNG ' 4
1
= ]

<

Council for Small Industries in Rural Areas
Box 717
-35 Camp Rd.
Wimbledon Comndn, tondon S.W. 19, England

- British government- sponsored. Publishes
a large selection of both technical and gener
F-———booKTets_and Teafiefs, suchTas "Tha Black
' Craft", "Fabricating Simple Structures's
! "The Thatcher's Craft", "Design for Moébile

Shelter”, "Motarising of Hand Screwing
Machine. " Write for lists agg/ﬁgﬁles.
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ARTS AND CRAFTS OF HAWAIT

them.” P
and

by Te Rangi Hiroa, sthop Museum Press, 1964,%
Honolulu, Hawaii, US$16 plus 50¢ shipping.

There are 14 volumes: I - Foed;. II - Houses;
I1I - Plaiting; IV:- Twined Baskets; V - Clothing;
¥I - Cances; VII Fishing; VITI Games and Recreation;
IX Musical Ipstruments; X - War and Weapons; XI:-
Religion; XII - Ornaments and Personal Adornment;
XII1 Death and Burial; XIV Index. These' describe
in detail: designs, constructton materials used,
uses, etc. A useful .resource set;.many items

" applicable in PNG. May be ordered separately. ji -

Not all volumes are the same price.
Intermediate Tevel H. Bekker

-

MISCELLANEOUS

CARE _AND OPERATION OF HURRICANE AKD PRESSURE LAMP

I i

.01 Carrying
Handle

i, WD

02 Screw nut

03 Upper
cover

014 Strainer Filler

04 Mantle
G13 Glass

05 Generator

06 Spirit cup

07 Hole ta
insert spirit nozzls

¥

o8 7

Gonerator” "TF g
Pricker &
]

spirit

I
69 ?.m-p
jconteiner

010 Tank

Kerosene
- .contrel knoh

(D5
Tank 1id

Plastic

In all my experience with-pfessure lamps, .I havé
found peop]e quite happy to operate a primus stove,

scared. But theré is no need to be afraid of them:
if you follow the given instruction far operating
Ure lamps are.not dangerous if handled
ed for proper&y

A pressure lamp is a good friend and gives a good
bright light and wiil Tast.a 1ong time if cared for
properdy.

“1. " Always-use the best kerosene, wh1ch has been

strained.

2.  Always preheaf the generétor with spirit and

not kerosene. . .
¢ ; i cont'd




3. Always see that the glass is kept clean.

4. . If you wash the glass, make sure it is
thoroughly dry before you iight the lamp. If
not, the glass will break. :

5. -Always handle the lamp gently. Handling the
1amp roughly can break the manégz or the needle

. in the generator, or the glass:

6. Remember alil these parts are expensive tu buy

-and sometimes they are not available,

DIRECTIONS FOR USE:

1. Fill tank three guarters full with clean
kerosene and repldce caver tightly.

2. Fill the spirit cup with spirit nearly full.
Light with a match,

3. While the spirit is heating the generator,
that the kerosene control knob is closed.

4., Just before the spirit is burnt out, turn the-
generator pricker a few times and open the pump
by turning it anti-ciockwise. Give a few full
pumps and then close it turning it clockwise
and open the kerosene, control knob a Tittle.

(Note:- on some models the pump is always open)
When the spirit has completely burned-put and
the tamp is burning properly, fully.open the
kergsene control knob and give the pump a few
more full pumps as before. Now you should

have a nice brightt Tight. You may need to

pump the lamp from time to time,

While the lamp is burning and mot being carried,
turn handle to the side so it does not get hot.

check

5. The 'Light' brand Chinese pressure Tamp has a.
special knob for releasing the air. This knob must
be closed-before pumping the Tamp and opened when
the kerosene is turned off,

6. FEach brand of.lamp-has its own brand 0f mantie
and generator. )

A Note for teachers:- When Using these notes for
instruction - have a pressure lamp, the three kinds
mentioned if possible,for practical demonstration,

CARE AND OPERATICN OF PRIMUS STOVE

A primus stove can be very useful where there is no
electricity or gas for heating or cocking purpases,
where firewood is scarce, or when the electricity
and gas fail. But like all things it must be

cared for we]]

1. It likes to be kept c1ean

2. It needs clean kerosene
3. It must be preheated with sp1r1t, and not
.kerosene

If you carry out these
will perform well., If
of headaches and black

.instructions your primus stpve
not, it will give you plenty
saucepans, )

WORKING PRINCIPLE: In the primus stove the kerosene
turns into a gas while circulating through the burner.
The burner is heated with spirit first, and the kero-

- carry the lamp.
“"To turn the flame out, firmly close the kerasene
control knob and the flame will die. Open the
tank 1id slightiy and gently reiease the air
pressure in the tank. If you leave air in the
tank it m1ght leak fuel.

' GENERAL NOTES.

i "
1. To repiace a broken mantle, remove the carrying
handie, then the screw nut on top, then T1ift offf the
upper cover and the giass. (Some models may.be
slightly different.) Remove the broken mantle and
tie on the new mantle. Now repiace the glass and
upper cover. A new mantie is covered with-a protect-
ive covering, which has to be burnt off with a
lighted:-match. Take care as once this protective
covering has been burnt off the mantle can easily
be broken, ’

2. If .the flame shoots up very high when you turn
on the kerosene control knob, turn it off quickly and
et the flame go out. Usually this happens when the
generator has not been preheated enough. -

3. There are different makes of pressure lamps.
The most commoniy used in PNG are the Coleman 300,
Coleman 500, the Tilley and the new Chinese ‘Light'
brand pressure lamps. Al1 four lamps operate On

_the same pr1nc1p1e but with a few. variations.

4, The Tilley Tamp's mantle is fitted around the
generator and is preheated with -a special clamp that
is soaked in spirit and ¢lamped on to the gdneraton
below the glass. The clamp is 1it with a lighted
match and when the generator is heated sufficiently

v the-Tamp is 1it in the usual way and the spirit
clamp removed.

TThTS wWiTl grevent @ OUvnt fand 1f yair wish to-=——"

sené-passes—through—the-brass.nipple, mixes with____

air, and develops an intensely hot, blue flame. If
e primus stove is not kept c1ean it will not produce
a nice clean blue flame. i

DIRECTIONS FOR USE:

1. Fiil tank not mere than three qearters full with
clean Keroseng. Use a strainer. QOpen the air
release screw, ) t,
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2. Fill thefspirit cup with spi#it and Tight the
spirit. Care should be taken that the fiame
is out of the wind.

3. When the spirit in the cup has almost burned
out, firmly tighten the air release screw.
Give pump several full pumps and the stove will
start burning. If, however, the spirit shauld
burn cut before the stove starts burning,
apply a lighted match to the top of the burner
to set it alight. As soon as the burner is well
heated, the flame may be increased by further
pumping. )

4. To reduce the flame, cpen the air release screw
slightly, and tighten it immediately when the
flame is sufficiently reduced.

5. To turn the flame out, open the air release
screw, Always leave the air release screw open
when the stove is not in use.

GENERAL" INSTRUCTIONS :

1. If the flame does not increase after pumping,
-or if the fiame is not even or not blue, clean
the hole in the brass nipple by inserting the
cleaning needle,

2. Clean the nipple while the stove is burning and
always have a lighted match at hand_to Tight
it at the tep pf the burner, should the flame
go out. Always Keep the brass nipple very ciean
to obtain the best results.

3. _If after long use, the stove does nat burn pro-
“perly in spite of cleaning the nippie with the
needie, the burner is probably clogged and a
new burner will be needed. g

4, If, while pumping, the flame shoots up and turns
yellowish. white, open the air release screw

at once. This usually happens when the burner
has not been preheated enough - either not
enough spirit has been put into the spirit cup,
or the wind causes the flame not to burn proper-
ly, or the flame from the spirit goes out before
pumping the stove. If this occurs repeat (2) &
{3) listed under Directions for Use,

Empty the tank occasionally and rinse with kerosene,
to remove any foreign matter that may have accumul-

ated in the tank and which is likely to block up the
burper and the nipple hole.

i
If the pump does not work properly unscrew the pump
and pull out the pump rod. Put some grease.on.the

dry pump leather and flatten the leather out a lit:le.

#When replacing the pump rod, fit the Jeather of the
Lpump carefully. The Teather should face downwards
1ntp the barrel of the pump.

Contributed by: B. Dclling, Braun Health Centre, -
Butaweng, Finschhafen, via Lae.

CARE _AND DPERATION OF KERQSENE REFRIGERATOR -
FREEZERS.

These general principles apply to all blue flame
and white flame refrigerators or daep freezers.

For the refrigerator to work efficiently, it needs
care and routine maintenance.
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SOME PROBLEMS AND HOW TO DEAL WITH THEM

Refrigerator defrosting unintenticnally: Some-
times you may find the refrigerator or freezer
defrosting itself when you don't want it to.

First check the flame - has it gone out? If the

flame is out, see if the kerosene tank has run— —

dry.. If you fi1] twice a week, this should not
happen, unless the tank is Teaking.

If the refrigerator is placed in a strong draught,
the wind can blow out the flame. Find a corner
out of the wind. Also if. there is too much carbon

- #n the TTue or on the wick, the flame will go out.

Remedy: Remove the tank, check the wick, clean i
1t anE the flue of a7l carbon; replace and adjust
the flame. It is easier to replace the tarik when
it is only half full, and then top 4t up- when. it
is in position. FILL THE TANX BEFORE LEAVING IT.

Fiame may be too Tow: If this is the case, adjust
the fTame so that it is as high as possible with-
out smoking or making a nofse.

smoking: If black®smcke is coming from the
chimney, it could be that the flame is too high,
or there is carbon on the wick. Whenaver a freezer
smokes you must clean the burner, wick, flue, stc.
If it still smokes- after cleaning everything and
adjusting the flame, it ceuld be that the burner
is not fitting exactly into the bottom of the
chimney, or that dirt has got into the kerpsene
tank. If this“is sg, clean out the tank by wash-
ing in kerosene only. Pour a small amount of -

-clean kerosena in-and tip it out.into a separate

container. Do this until the kerosene comes out
clean. Don't throw away the dirty kerosene as it
can be filtered and used agajn.

Other Points: It is a good rule toc open a freezer
or refrigerator as seldom as possible. Frequent
opening will prevent them from getting cold. The
wick may have burned down and be in need of re-
placement. Read the inétructions on the box of the
neaw wick carefully, and do exactly what they say:
Lifferent kinds of wicks fit differently. Be sure
that you have the;right type and size wick for
your burner.

Blue flame burners can be diffieult if not treated

carefully: If your freezer is defrosting the rules
above apply in the same way. The flame must he
blue all around and burning evenly, If it is white
1t 1s efther too high or has carbon on it or car-
bon in the flue; also the burner may not be fit=
ting exactly into the bgttom of the chimney. Care-
fully adjust the tank to a better position. The -
wick may have to be turned up and down a few
times before the flame is right. There should be
only blue flame and not white {or yellow) flame.
If the flame is higher on one side than the other,
then trim the wick even.

Contributed by:M. Bradbrook, Anglican-Church,
Dogura, MBP,




" "WATER WHEEL

7 WATER

—HYDROELECTRICITY

%

If you are considering building a small hydro-
electric unit, these two publications will be very
helpful: _ ‘
1. "Micro-hydro: Civil Eng1neer1ng Aspect§"

by D.S. Mansell, G.P., Atkins, S.N. Kiek;

11 pp, ava11ab1e free from Civil Enq1neeranq,

Box 793, Lae.

2. "Low Cost Development of Small Water-Power
Sites", by H.W. Ham, 43 pp., available from
VITA, 3706 Rhode Isiand Ave., Mt. Rainier,
Md. 20822, U.S.A., US.$3.60 airmai?
pastpaid, US$2.00 surface mail postpaid.

MANUFACTURED TURBINES AND REGULATORS FOR
HYDROELECTRIC PLANTS -

- D1mens1oq:\;n the drawing are.given in Imperial

The use of water power has wide potentiat in many
mountain communities.” The initial difficulty is to
build the wheel to convert the energy-of the £alling
water to work that is useful to man. .

The overshot water wheel is most eff1c1ent but 1t
requires damming a river so that the water will be
able to fiow gn top of the water. wheel. :

installed at Zafitib village, near-Finschhafen, to -
drive a No 2% Bentall coffee pu]per
of aTl materials was "K100.

More than a year aig an overshot watér wheel was

Thé total cost

Materials required:

2 X 2m 1ength of 100 x 100mm hard wood post
1 x 1.25m"3ength of 1" pipe

30 metres of 75 x 25mm dressed hardwood

4 sheets 900.x 1800mm {3' x 6'} flat iron ; e

1 sheet 900 x 1800mm (3' x 6') %" marine ply
glue, nails, screws, paint and solder or rivets
2 Vee pulleys of about 250mm diameter

1 Vee belt to suit pulleys ‘

2 f1aqges to attach shaft to- wheel.-

measurements because the ratios in the original de-
sign are simple numbers.

e

There are 24\\qckets in the design, all made of flat
iron, This will, make a well balanced wheed by ~—

~having three buckets per section.

-1. James Leffel and Co. 7
Springfield Ohio 45501 ’
U.S.A,

2. Ossberger Turbinenfabrik
Heissenburg
Bavaria, Germany

3. 0Officine Buehler

' Taverne, Canton Ticino
Switzerland




i

gether wheel frames of 3" x 1" dressed hardwood
used throughout.

Figure 2: shows bucket cerstruction of soldered
3 flat iron screwed or nailed to frame.

Figure 3: A. 1" galvanized water pipe
B, 250 mm vee pulley
C, 100 x 100 mm kwila hardwood pasts
D. Water wheel on its mounting

NOT TO SCALE

152 :
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47m_———44ﬁqu¥844%7 —shows—glued plywood cleats fixing to- =

e

An alternative design is to make the buckets out

~of dressed 150 % 25mm {6" x 1") hardwood, using

the same dimensions of height but slightly !
narrower buckets. 0On a five foot wheel 27 wooden
buckets are required. -

The design is built £o operate at 40rpm on a flow
of water of 250 1itres (50gal) per minute. If the
wheel is made very much smaller, it will not be big
encugh to do very much work; 1f it-is bigger, these
materials will not be strong enough.

The Tife expectancy of the wheel in constant use is
about 3 years without maintenance if well built and ]
painted. ' ‘

After boring the hole in the hardwood posts for the
shaft, place the end of the posts with the hole in

a bucket of warm engine oil for several days, so the
shaft will turn easily. =

Editors note: 'There are many details migsing

here. The critical point of this design is the

way in which the wheel and the pulley are

attached to the shaft. Welding is an easy solution
if available, but it may not be available to mest .~
of our readers. If you use a bolt thribugh the

shaft, don't use one larger than- 6 mm (%"},

tas it will weaken the shaft.

-

. M 4 ;
Initial contributor:. I.M. Bean, DPJ}
- Centre,fPindi

Rural Development
s MP. ¥

Overshot water wheel (above) and generator (below)
at “the Swiss Mission near Minj, WHP. Power is

- transmitted threough a counter shaft in order to
— Tiricrease the rpms.




WD Winco - WIND. GENERATORS
DYNATECH. INC. - ' :
; ] P.0. Box 1263 o . F.W. Davey and Co. Pty. Ltd., .
3 < SeuGydewssuoz Box 120 Cakleigh,. Victoria 3166
L : /- Au%r‘aha |

{Quirk's h'a‘ndh'tg They need d&taﬂed 1nfor‘mat1on
on your wind situation and your power needs before they
can quote prices. N\

[T S,
ST - v

A wcwias iR

COMMERCIAL WINDMILLS AND PUMPS

1. Southern Cross Dealers
throughout Papua New Guinea.
‘Representative: - Ken Parker
_ : " i P.0. Box 498
e Port Moresby

{As shown $395.0M)

MATER PUMPING WINDMILLS achmoToR WATER SYsTEMS

AERMOTOR PUMPING CAPACITY ~,
DEMPSTER INDUSTRIES INC. - N piomzter| conaPH T votal Elevation.in Fee g
ﬁ[”psr[ > of ~ | Hour, Gallons [ AE
» Cylinder -

{inches) 6 B-l6Ft{6Ft] BF{ 10R| 12Ft{ I4Ft| 16t

134 105| 15G 1130 | 185 | 280 | 420 | 600 [1.000
1% .| 125| 180 [t20 | 175 | 260 | 390 | 560 | '9z0.
2 130} 190° | 95 | 140 [ 215 | 320 (460 | 750
2 1801 260 77 | 112 | 170 1250 | 360 [ 590
2174 2251 325 65 94 | 140 {210 {300 [ 490
23 | 265| 2 56 | Bo [120 180 {260 | 425
3 320|470 47 68 | 100 J 155 {220 | 360
3l - 550 88 [130 | 185 | 305
ERrA 440 640 |35 ] 50| 76 115 160 | 265
33, PN R o B e .65 |98 r143°| 230 .
4 570] 830 27 39 58 B6 | 125 200 N
4L 940 |.. | . 51 76 | 110 180 :
4L, | 725[ 1,050 21 30 46 68 98 160
e | tiwo | . 61 | Bs-| 140
500 | 1,300 17t 25 | 37§ 55 | 80| 130
Dempster industries Inc,, 53/4 . 1700 ... . . 40 60 100
P.(J. Box B48 . 1,375 | 17 25 33 55 a5
‘ Bearrice, Nebraska 68310 7 - 255 ). 19 28 41 | 65
B }1% a 3,300 |. 14 22 31 50
v HELLER—ALLER COMPANY:

[/ : ; BAKER WINDMILLS

—]
¥ .

The
! Original
) RUN-IN-OIL

WINDMILL

from:

The Heller- Allcr Co.
Corner Perry & (Gakwoad
Napolcon, Ohio'43545

Distribuzor:

O'Brock WindmiH Sales

Rus 1- 12th Street

North Benton, Ohio 44449
L

from:

Acrmorer Water Systems

Broken Arrow, Oklahoma 74012
. e .
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HOH THE SAVOHIIIS ROTOR WIHDHII.I. WORKS T .
g kY
[o2)
. . OVERLAP THE -
- > 2 HALF-DRUMS . =
= BY 1/3 Ol{ THEIR WELDED =
‘ Y DIAMETER" . m =
B TOP VIEW { & oL =
: . Q . . h . =
—= T 4 STIFFENER || £, 84| i “3
| x| g —— i ¢ E5
‘\oﬂ 3 ¢ 5 co _ - — — TORQUE =
» o = . : I‘E é ,hp:f- TUBE 3o
. E \ . i .I . 5 8 !
<] - : ' d . \La\_ _ =2
IDLE Y . DRIVING  V-BELTm, K- 28
SIDE SIDE %_.al BEARING ]
- . B Rl
* TOWER y R
HEAD 7 ol
> - . DRIVE-TUBE S
0 . - o
N ’ . : o w'E
A S ’ : -
‘r Ro . TR
\_ . . ¥0WEER Vs Sl
THiS ATAFLOW PREVENTS E s AKE-OFF — g
TURBULENCE AND VACUUM BEARR 'PULLEY Ty
(OR DECREASE IN  PRESSURE)  TOMNATER 1, .-
THEREBY INCREASING TOTAL EFF[CIENCY L :
@ a7
WINDMILLS, “HOW-TO" INFORMATION . IS THE CHEAPEST, MOST RELTABLE WINDMILL -
) . YOU KNOW LISTED HERE ? IF NOT,THE REASON
"How to Construct a Cheap Wind Machine for Pumping IS PROBABLY THAT YQU HAVEN'T TOLD us ABOUT
Water", by A. Bodek, 12 pp., Feb. 1965 U.S. $0.75, from - IT S0 DO IT NOW. TODAY. BOX 1920, LAE
Brace Research Institute, McGili Univ., Montreal, 63\
P.Q., Canada. p . w'l
"Low Cost Windmill for Developing Nations" {1970} o
Us$2.00 surface mai] postpaid, or US$3.60 airmail postpaid ‘ - .
to P.N.G. from VITA, 3706 Rhode Island Ave., Mt. Rainier '
Md., 20822 U.S.A. ’ . . :
WINDMILL PUMP ‘ | . = R |
A reliable, simple windmill/pump mounted on a pole o ' ’ - /
with 4 wire stays, built of basic materials like ' T
wood, canvas, and leather. The wind turns canvas - ’ O
sails, which are self-governing, bejng held by Y A
bands made of rubber. Detailed conitruction and - . R s
installation plans are available in an 80 page book- . SOME DAY, AFTER WE HAVE MASTERED THE
jet for Swiss Francsl6 from World Council of .Churches ° WINDS, THE WAVES, THE TIDES, AND
. CCPD Technical Unit, 150 route de ferney, Box 56, .. GRAVITY, WE WILL' HAENESS FOR GOD THE
. - ENERGIES OF LOVE: AND THEN FOR THE
1211 Geneva 20, Sw1tzer1and g
. . SECOND TIME IN THE HISTORY OF THE i
- WORLD MAN ¥ILL HAVE DI SCOVERED FIRE: *
See articlie, The Cretan Sail Yindmill, 5 . \
_Appropriate Technology, Vol 2 No. 3 p.4 . ‘ : Teilhard de Chardin
a8
(o?
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SOLAR ENERGY

In many parts of PNG solar energy is used to .heat
water for homes. Solar water heaters are cheap to
install, and easy to construct - if .ycu need hot
water. Many people think that hot Water is a
waste of time and an unnecessary luxury, but in ‘
some cases it is very important. Hospitals and
restaurants need hot water for c1ean1n§: and most
hospitals have water heaters that use a great deal
of fuel or electricity. Properly designed solar
water heaters are long-Tlasting and can store hot
water during the night. Some will even make hot e, .
water on cloudy days. «
. . 1-58,.)
Jhe heat energy from the sun which is called (¥
"infra red" Tight, and which is different from the
1ight énergy from the sun that lets’us see, can heat
“water which is inside a closed container. Infra red
energy is the same as that used in special globes in,
hospitals for treating sore muscles. Infra red is
the same energy that makes a cement floor so hot in
the sdn, or makes the roofing iron’so hot. A simple

- . water heater for small amounts of water can be made

by filling a plastic bag with water, tieing off the
i ‘open end, and leaving it in the sun for a few hours
i _So]ar water heater designs are read1[y available.

‘VﬁAnother use of solar energy is to make e]ectr1c1ty
~This is very expensive way, even though the sun is
... free because the ccliector is very expensive to make.
But it is definitely economic for some uses. One
:example is cut-station radios that werk on batteries.
:1f you have to charge the battery and have no other
uge for-the electricity, a small engine-powerad
tharger is very expensive. If the benzine runs out
1: 0¢/the motor breaks the battery will run down. 'With
wiadsolar collector the sun is always charg¥ng the
~bdttery, and even on cloudy days the charger works
half power. A four watt by 12 volt sun charger
wi]1 keep a full charge on the battery of: =3 typ1ca1
oyt-station transmitter that is used for two "skeds"
a |day. Such a unit will cost about K16D including
installation - far.cheaper than the smallest
generator. Such sunchargers are available from
dQUIP Box 1121, Rabaul.

Tu make electricity from sunshine, special materials
such as selenium and silicon are used to catch the
eqergy When they are hit by energy from the sun,
aismall electric current is started.: This current
can be stored in a battery until it is needed.

The selenium material is able to see visible light,
the same as that light which Jlets us see. The silicon
material works on heat energy. This means that
battery chargers made from selenium will work well

on c]oudy days too, because the heat energy of the.

sun is able tc pass through ¢louds better than the
energy that makes & possible for.us to see.

The major use of solar battery cha?gers used to be
providing electricity for satellites. Now the cost
of these chargers ig low enough that they can be
used more widely. A village radio transmitter on
Tench Island in NIP..1is powered by this charger and
it never wears out.

*  Canada.

©T1.17

.99

Brace Research Institute, =
Macdonald College of McGill Un1versvty, .
Ste. Anne de Bellevue, 51\
Quebec, HIX 3M1, (v 2513

oy
List of available pub11cations from the Institute.

L. 1.

How to Make a Solar Stili (plastic covered);

by A. Whillier and G.T. Ward, 9 pp., January

1965. Revised February 1973, Price X$1.25

How to Make-a-Solar Steam Cooker, by{A
Whillier, 6 pp. January 1965. Revisikd
Dctober 1972. Price C$1.25

How to Build a Solar Water Heater, by D.A.

Sinson and T. Hoad, 10 pp , February 1965.
Revised February ;1973.. Price C$1. 25\

How to Conmstruct a Cheap Wind Mach1ne “for

Pumping Water, by A. Bodek, 12pp., February
1965. Revised February, 1973.

Price ‘C$1.25
How to Make a Solar Cabinef Dryer for: Agr1cu1—

tural Produce, by T.A. lawand, 9 pp., March
* 15973.7 Price C$1:25

Performance Tast of a Savonius Rotor
Simonds and A. Bodek,
Price C$2.00

Instructions. for Constructing a Simple 8sq.

20pp.., January 1964

by M.H.

ft.

Solar 5tiil for Domestic use and Gas Stations,

by T.A. lLawand,
Price C$1.25

Plans for a Glass dnd Contrete:So}ar Still,

5 pp., Revised September 1967.

by T.A. Lawand and R. Aiward, 9 pp.. December

1968. Revised QOctober, 1972. Price C$4.50

. Production Drawing for Solar Oryer by 0.
Goldstein, June 1573, Price £5%2.50

Research Institlte, 144 pages plus photps,
January 1976. Price C$7.00

Please send a postal money order or if you:send a
cheque please add C$0.25 for handling charges.

If you order just one Jleaflet, please add, an addit-

ional C$0.25. Please mail to the attent1on of
The Pub11cat1on Department.

SAVE AN ENVELOPE b

Many Tetters which are
written only: on one side
can be mailed” w1thout an

envelope.
&
Fold as shown. Tuck "a"
ifto "b" . Put a stamp
to seal it. -
H. Bekker

Survey of Solar Agricultural Dryers, by Brace
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IAND AND PEDAL POWER (ho Article)

“
}10GAS DIGESTORS

‘hus far in PNG these.have generated a lot more

eat than hghtl Popularised by Georde Chan, whot
ras.a lecturer-in Enyironmental Health at the Univ.

f P.N.G., the "D1ge5ter" is-a system for producing:
tigh quallty organic fertiTizer plus methane gas: | -+
rom organ1c wastes in an ajr-tight container. . A
nimal projects, algae” ponds, dicks, and vegetable

jardens form a balanced 1ntegrated product1un un1t, -
;ccord1ng to the concept. : LT

thhout a doubt these have potent1a] for h1gh dens1ty
:opulation areas among highly motivated groups, .- -
Jrobably mere for.the organic fertiliser than for

‘he" gas.... Attempts should continue to make these -
wcceed. *fne might wonder, though, if the emphas1s
ehwch has been given is realistic at this stage - T
Jme w111 te]].n

. Covent Garden,

\t present pract1ca11y all of the digester units in
NG'are found at a school- of one sort or another.

fh1s 45 exactly where they belong, as this .is probab-
ty ‘where we presently .find the management. capability
*equ1red "and the”money- and interest for experimen-
tation - surely in PNG situation®these must still be
zonsidered quite exper1menta1. Practically al] of
those ©in PNG.with which I am acquaznted were "donated"
and. werg initiated by expatriates.- When Papua New
suineans show a readiness to start building them with
their own money} then perhaps we can'get excited.

Th15 is gef1n1te1y not meant to criticise the D1ges—
ter as a-.concept, but a piea for us to stay in touch,
with PNG realities, and to build Digesters right when

we do them. If you want to build one, here are some
5uggest1on5 R 2 A
a). "¥isit an existing unit - there are already a

number of them around -~ talk to those who bu11t and
manage them, i e

[, wre

| _peesnon ¢ —514 "

Gxmarion ¥ PHOTOSYNTHES|S
N N .

b) Try a small system on a pilot basis - perhaps
using an old 011 drum. Build the “real" unit when
you are confident that ‘you have mastered the
technology;

c) Design the digester to a scale compatible with&

- your available waste .and water resources - if you're

counting on enopugh methane to codk ywith or to run
some lights, you'll need & lot-of waste and water, - -
continuously; B '
d} - Seek competent technical hel

e) If you have d1ff1cu1ty produgkgg methane, and -
the rest of the system is worKing, Be patient- the
benefits from the organ1e’fertk11ser (both ‘the 1ig-

uids-and the splids)--Should bk the primary concern;

f) If you sutceed_— let:us know about it so that
_we_can telh others. We' rb -eager for'a success
story‘ - .3 ‘
e )
g

'

The-f011ow1ng are available from Intermediate 1ﬁ\
Technology Publications, ttd., 9 King Street, (» Eﬁ\
‘London “WC2E 8HN U.K: 9

Methane Digesters - For Ffuel, Gas and Fertiliser,

by Johin-Fry and Richard Merrill. Incliudes designs
for a small and an intermediate scalefsystem. 47pp.
1973 U$$3.90. surface mail, US$4.95. adrmail.

Methane: Fuel for the Future, by.Bell Boulter,
Dunlop ‘and Keiller. Surveys current use and future
possibilities: Prism Press, Dorchester.. 86pp. 1975;
$2.90 net; US$3.45 surface, US$4.85 airmail.

Methane Production by Anaenobic Fermentation, -
proceedings of a recent ITqG seminar. 17 papers,
discussion, references. ITlustrated. 1975, price
not known.

. Practical Building of Methane Power Plants, by

John Fry, -pioneer of the first displacement d1gester.
‘Bub. by Know;-Andover, 97pp. 1974; US$9’20 net;
US$10.15 surface  Us$12. 80 a1rma11 g

L DEMIMNERALISATION -4
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ORGANICWASTES

ANAEROBIC DECAY
" {without oxygen)

Targat 230,000 tonnes of ritsoeen fertilier pee year ~NATUHAu1 [arTiEICIAL ] ["naTumaL” | FAHTHﬂmALﬂ
Y ¥ ¥

Decay |Guls
Under of

TWO WAYS

AEROBIC DECAY
{with oxygen)

lant Wastes, Open

Air-tight )
v Animal Bodies, Compost

,, Digester L3

Westem Apprcpna.[e wﬁler Animals : Dung Piles F‘nlesl
“Technology Technology \O wsbon | foobenin

. CARBON CARBOM
CIOXIDE f DIOXITE
. ' ) HUMUS
FEAT  MANURE SLUDGE .

2
END PRODUCTS OF ORCANIC DECAY.

MILLION

FOREIGN EXCHANGE COST 1‘

NIL

130,750

T -

Makana

MILLION MWH par year consumed  F MILLION MYWH per year generated B .
T ——— g 2 . ’ . o —— Vearcat tonal

w0 ac roeenany feature 1 Chonse A Fulurs Training
Centre, et

Moresig

§ undor
VILLAGE AGRICULTURE . GenEt et on
i o ~ (“U'), ‘Ir]l\’
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FROM TRADITIGNAL SYSTEMS TO MNEW SYSTEMS

TRANSITION —=—

Bush gardens U Mere cash oriented
shifting agriculture More outside fnputs
balanced Settlied? .
stable Integrated?
integrated i
self-sustaining i ORDER QR- CHAOS?

1imited
Forced bhy:
cultural change s
poputation/land pressures
markets
gov't and other programmes

fire the people in your village aware of “this process?
Are they critically sware of it?
Oo they talk about it?
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COMPOST

Plant and animal wastes give us, a practical way of
adding nitrogen and other important elements to our
gardens. . When organic matter is well- rotted and
becomes a part of the soil, it helps the soil to hold
the mineral plant foods in a readily available form
for the plants. Organic matter also he]ps the sodl
to hold water. When it is wet, organic matter swells
up Tike a spange, gently holding the water and making
it less-Hkely to evaporate. .

On the other hand, coarse, woody organ1chatter may
temporarily make Tess nitrogen available; to plants,
as nitrogen is taken up rapidly by the bacteria that
are breaking down these materials. Such materials
are best Teft in a compost heap until they are well-
rotted. Dried leaves are somewhat slow to break down
and sawdust very slow, Succulent green materials
break down fast. -

Many different kinds of plant and animal materials
may be used to produce compost: Teaves, grass,
weeds, garden refuse, kitchen wastes, animal manure.
and fish scraps are all suitable.

‘While composting may be too hard to practise for
general -use, it is often very practical for gardens
where there are plenty of composting materials
available and where a high level of fert111ty is
especially important. -

- Prdinarily it is good to supply nitrogen to the
- compost heap in addition to the wastes to help the

micro-organishs break down the wastes. Animal
manure will help, Other forms of nitrogen like
amnonium sulfate may be used, but they leave an
acid residue which should be neutralized by adding
a small amount of lime.

The compost heap should be a convenient size for
the amount of materials you have on hand, usually a
meter wide, at least a meter long, and around a
meter high. The top should be left flat or with

a slight depression in the centre to catch and hold
rain. (The compost should be kept moist).. If you
get a lot of rain, though, you m1ght even want to
cover your compost a bit.

The pile of waste will heat and rot, If it is kept
moist, and depending upon how much ccarse material
and nitrogen is added, it will rot enough in 3 or 4 .
months for you to use. If you add no nitrogen you
might want to leave it for as long as 6-8 months.

If the comgést is ready, but you don't need it yet,
put it under shelter so that the nutrients will not
be lost when it rains, On vegetable seedbeds com-

————posti should be applied at the rate of one to two kg

per square metre and thoroughly mixed with the soil.

FIREWOOD AND OTHER FUELS (No Article)

w»}lE;B

“alcohol, methane, and wood.

GENERAL REFERENCES

Energy Primer - Porfola-[nstitute, 1974. 200pp
US$6.50 postpaid. Make payment and order to:.
Whole Earth Truck Store,
558 .Santa Cruz Ave., -
Menloe Park, CA 94025 USA,

Itmms the best ava11ab1e single resource on energy:
solar, water, wind, and biofuels. Absolutely loaded”
with further references. "A comprehensive fairly
technical book about renewable forms of energy. The
biofuels section covers biomass energy (energy that
is released frompliant materials when they are eaten,
burned, or converted into.fuels), agriculture,

The focus is on small-
scale systems for- individuais, small groups, or
community. More than % of the boek is devoted to
reviews of books and -hardware sources. Hundreds of
illustrations and a dozen original-articles are

used to describe the working of solar water_ heaters,

. space heaters and dryers, waterwheels, windmills,

wind generators, wood-burning heaters, alcohol stills
and methane digesters. The final section of the
beok focuses on the need for energy conservation and
some of the prob]ems and potent1a1s of integrated
energy systems.'

Level: inte%mediaﬁe/advaﬁced.

Alternate Sources of Energy,
Rt 2 Box 90,

Mitaca Mn 56353 USA. .
A newsletter emphasizing alternate technologies of
energy for agriculture, architecture, transportation,
and comnunication. US $5.00 for 6 issues. Also.
pubiishes “Coming Around”, an jntroductery sourcelist
on Appropriate Techno]ogy, 11 duplicated pages,

Us $1.00.

Conservation Tools and Technelogy Limited,
143 Maple Road, Surbiten, Surry KT6 4BH..U.K.

This firm se11s books, equipment and plans for
people needing to use their own resources to
provide energy. This includes windpower, solar
l:eating, water turbines for electricity, hydraulic
ram water pumps, and methane gas production.

{They don‘t sell solar powered electrical products)
A catalogue is available for Pounds 1.00. The firm
also has a CTT Assaciation with membership Pounds
5.00 per year. Members receive a quarterly news--

“letter; and a 5-10% djscount on purchases.

They,don't sound cheap, and UK is a Tong way for
shipping,.but their books, materials and equipment
are of first rate qua]ity. The advantage is that
almest everything is under one roof.

Suggested by: B.A. Mclennan, 56 Fitjohns Ct No 8, -
Hampstead London NW3 U.K. e

forms of energy.

SPECTRUM, Alternative Sources of Energy Rt 2, Box
90A, MiTaca MN 56353 USA. US$2.00

Catalogue of tools (mostly US) and processes for
small scale use of solar, wind, water, and other’

r




~ Water Resource
Development and Use .
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| “SPRINGS, WELLS AND FILTERS @
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Fig. 33

PROPERLY PROTECTED SFRING (1)

P =

== p
B Mo S b e

SAVD QR GRAVEL S o - L P

i.. A . Protective drainage ditch to keep drainage water a safe distance from spring
:. B .. Original slope and ground line .
€ Screened outlet pipe : can discharge freely or be piped to village or residence

Springs can offer an economical and sale source of water. A thorough search should
be made for signs of ground-water outcropping.  Springs that-can be piped to the user by
gravity offer an excellent solution. fainfall variatien may influence the yield. so dry-
weather flow shouid be checked.

Fig. 34. PROPERLY PROTECTED SPRING (I1)

A = Protective drainage ditch to keep drainage water a safe distance from spring
B = Sereened outlet pipe : to discharge freely or be piped 1o village or residence

k1

RURAL WATER SUPPLY AND SANITATION IN LESS DEVELOPED
COUNTRIES - A SELECTED ANNOTATED -BIBLOGRAPHY, by
White and-C. Seviour, 82pp. Pefice C$1.00 from IDRC,

Box 8500, Ottawa, Canada KIG 3H9§

The broad view given here will ﬁé]p planners, admin-
istrators, engineers and community leaders to locate
literature describing experiences and problems
similar to the ones they face.

SAND FILTER

5

There are many areas in PNG where only muddy river

water and cloudy brackish water are available if

there is no rain for more than two weeks.

Sand filtration does not make.all polluted water
safe for drinking, but if properly buiit and kept
will remove most of the undissolved impurities,
and the water will be much easier to beoil or treat.

It is important to note that the fi1te} must be
cleaned perfuodically, and the water musk be boiled

or treated with Chlorine to be truely safe. If not =~
operated correctly, the sand filter can actually ,

add bacteria to the water.

But the advantages of the filter are that it removes *,
the larger worm eggs, <ysts, and things hardest to
ki1l with Chlorine; you can use smaller doses of
Chlorine ~ better taste: the water looks cleaner; kN
re-contamination is less 1ikely, because you have BN
reduced the amount of organic matter. : y

This unit gives about 1 Vitre of water per minute.
It is importamt to use clean, fine sand, but not too
fine. It should be able to. pass through ordinary
fly wire, and it is best to wash it.

NOTES: Do not allow the sand to dry out, or the
microorganisms that form on the surface layer will
die. Do not let the water flow too fast, or they

fevlele conmector
\'ﬁ- ?oc's'fb‘t “\

Shaat  matoy

ever \;r:Z —

P LTy

J‘—~i—4— SAND 75 c¢m

FEA SITE é)P\VEL
3 f-“ﬂa mirn




. . T,Aw
will be washed away. Fix the water intake so that PUMPS 250
there. 15 always a 5ma1 overfiow. Screen the intake ®

and provide a settling basin._to help keep pipes fromx—

becoming piugged.

keep 1ight from the sand surface but a21low air to

This will provent the arowth of green
ok gy nQor green

| _ plant matéer on the surface but help the growth of

civeculatos

miccroorganisms that aid the filtering action. -

When the flow becomes too slow, clean the filter by
scraping off and discarding the top centimetre of

£ sand and Tightly raking or scratching the surface.
After several cleanings, scrape the old sand down
to a clean level and add clean.sand. Cleaning .
should not be mcre often than every several weeks
or even months.

Material from: WHO Monograph #42, Water Supply for

Rural Areas and Small Cemmunities, E.G. -Wagner and

J.N. Lanoix (1959).

Suggested by: A.A. Gerard, Box 793, Lae.’

HYDRAULIC RAM

{See photo, Jower left)

The hydraulic ram is a simple device which uses the
pewer from falling water tc force a small portlon of
the water to a height greater than the source.,

It is without a doubt the cheapest method of raising
water, and there is no other device which needs so
little attention after installation. It has no N
engine, and functions with only two working parts.
The only maintenance required is to c1ear rubbish

the valve rubbers when they wear.

But it must. be suited to its job. - If your conditions
are not right, or if the pump is wrong1y des1gned, it
will be little better than nothing. |

Between 7 and 14 times as much water is required to

cont'd

Performarice Graph for a 50mwm Hydraulic Rém Pump
Empldying a 7.7m Drive Head s

Height
¢ in -
Metres

w0 | N
30 \\\\\
: ~
20 1 1 7
0] T~
0

0 10 20 30 40 350 60 70 &0
Litres deliverad x 1000 per day

Recommended (Galvanized Iron).Drive Pipe: 50mm
diameter, 18.5m length. Recommended (Plastic)
Delivery Pipe: 25mm diameter. Minimum water

supply required, 90 Titres per minute. Ratio of
waste water to delivered water = 6. 56/1 @ 77m
Delivery Head. Kinetic Energy conversion efficiency
= 15.24% (Atmospheric vent). Optimum pump operation-
al speed = 60 strokes per minute.

Supplied by Fred Keatihg, Goroka
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:prise to make hydrauiic rams for sale.

‘drive pipes).

work the‘pump,than will be raised. A small amount
of water with plenty of .-fall will pump as much water
a5 a greater amount with only a 1ittle fail.

The drivepipe should be metal, unless it is encaséd
in concrete. It should be as straight as possible
without eibows, and nermally the same pipe size as
the intake end of the ram. It should be watertight
and rigidiy anchored, with a strainer at the top to
keep out rubbish, For 50mm rams cne length of pipe
is suitable (about 6.1m); for 100mm rams, two Tengths,

Always Tocate the ram as near‘the source of supply
and the delivery point as is possible while maintain-
ing the Towest elevation. This will ensure the
minimum expénse for the pipe. Digging a deeper ram
p1t and digging out for drive and wasteline m1ght
1mprove the installation at a saving.,—— ===

Further Information in PNG: Writ€ Fred Keating,
Goroka Technical Coliege, Box 556, Goroka. fred.

has helped form 6 school ledvers to start an ‘enter-
His design is
an‘improvement‘over the VITA hydraulic ram, which

:-he says has "10w‘efficiency, too many screw threads,
“rand unworkable dimensions"
. with 50mm drive pipe connecter has the-follawing
“specificatians:

“a}  All-welded steel pump body assembly.

b) Easily removed base plate for access to clack
valve assembly.

-f.;) Delivers up £0711,000 titres daily at 36. 5_met—

res, but yariable according to drive and
del1very head. ) ‘
-Can be operated in battery formatiom or with
larger models for higher .performace up to
heights of 150 metres. ~

Supp11ed with drive pipe filter and 1nstructﬁ
-¥ jons for installation and operation. o n

You may also write to Mr. D. Burton, PNG University
of Technology, Box 793, Lae. He has had experience
with these. : C

Further information, Overseas sources:

1. Hydraulic Ram for Village Use (1970), US$1.00
plus .80 airmail postage to PNG. Complete plans,
¢/~ VITA; 3706 Rhode Island Ave. , Mt. Rainier, Md.
20822 (A very clear condensation of this material
is found in Appropriate Tecknology, V01 1, No &,

Winter 1974-75).

2. If you want to go'first class", buy one from
RIFE RAMS, Baox 367, Millburn, N.J, 07041, USA. -Ask
for descriptive material and prices. A 2 inch (drive

pipe size) model costs about USS400, including
crating. .
3, "CECOCO" motorless Hydro-hi-1ift pump, 6

different models (1% inch, 2", 3", 4", 6" & 12"
For description-and prices write to
CECOCO, Box B, Ibaraki City, Osaka, Japan.

4. China Agricultural Machiqeﬁy Co. Ltd., 11 Tung
Hsing St., Taipei 105, Taiwan, R.0.C. (prcbably the
cheapest available outside PHG). :

The model they are making

4 Tz

" WATER PUMP

A hand operated water pump for deep wells built of
readily available materials was buiit by LUKIS RAMASO,

a 5th year Mechanical Eng1neer1ng student at Unitech
in Lae. -

Imported pumps can be bought at relatively low cost,
but rising prices may make it increasingly advantape-
ous to make them in PNG.

Lukis used 50mm {2") steel pipe with a 35¢m section
at the bottom honed .(made smooth) on the inside for
the pump cylinder. The rod to move the piston was
7mm (%"} round bar. . :

A standard foat valve was used. The photos show the

manner of assembling the piston with leather cups
and the top arrangement of the pump.

Most of the parts are
from ordinary pipe
fittings.

This shows what the
Pirts down inside
the pump look like.

161




FOOT-OPERATED PUMP for a submerged deep-well
cylinder. o C

"With this simple design, a person can pump 3 times
as much water with his legs as he could with his
| arms.” For details write:
) Technical Services CCPD
B World Council of Churches,
150, route de Ferney, Box 66,
1221 Geneva 20, Switzerland. i,

a

L"L—L’;’ Tmm dia bar

i i
i m’ Leather wather

¥
P’

12 m bebw water fewe/ -
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leam e o 356m  made smoolk o

FOOT OF PUMP, CUTAWAY VIEW

A MALAY INDONESIAN NA_T_:EP,,LEF-TER o Above: Wheel for lifting ware;“r -one_metrer,

Later 1ifted . - ) driven by a small Savonius windmill?
b ’ ; . . . Note "peg gears” welded from round

up by Hater spills into °* bar :

naddles r/Phamhoo nipe o v

Dual spokes i\\\\\

from bush materials

’(;_Bamboo'buckets protrude past
. edge of wheel and at a slant
.

theael of anvy
heiaht. As e
little as 2-3 m,
or up to

10 or 15 m.

hub jammed - -l "
into bearing Holes fd?\gpokes

Bamboo bearing Detail of hub:




TRANSPORTING WATER ) TWG MAN SHOVEL

This widely used tool serves to prepare alternating
ridges and furrows, tc form bounds for irrigated
crops, and for other shovel work. It cpnsists of
a large, slightly concave, flat sided blade with ¢
two rings cn the inside. The rings hold the ends
of a rope. In use, one man pushes and directs the
shovel with the long handle, while a second man
facing the first, pulls on the rope. When the ..
proper rhythm is maintained, work is generally
faster than two men using two shovels. It is
widely used in Arabia, the U.S.S.R., central and
nerthern  Irag, Iran, Afghanistan, Turkestan, China,
and Korea. :

[

Reference: 'H.J. Hopfen, Farm Imp]eﬁéhté for Arid
and Tropical Regions,  FAQ, Agricultural Develop-
ment Paper No 67, Rome, 1960,

This bamboo tube carries water for over two
kilometres to village Kandumin, Wantoat,
Morcbe. Province. . -

Suggested by: J.

HAND‘PLANTER

Planter, hand-operated jab type

This hgnd—operated toel is a simple automatic

> planter which®can be used to'plant corn, peas,
beans and seeds of similar size. To operate,
simply jab the point into  the soil and push the
handles together. The seed plant is adjustable
to control the number of seeds planted.

Note: This corn planter cannot be used in
“unplowed soil. :

From: VITA., 3706 Rhode Island Ave. Mt. Rainier,
Maryland 20822, USA.

. . .
Suggested by: J. Greve, DPI., Box 2417, Kornedobu.

This useful digging tcol was ok made from a piece of
pipe. After heating, split along the weld iine
with a point or wedge. Insert wood handle and
sharpen.

A. Inversin, Box 4981, Unitech, Lae.
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INSECT TRAP L

This catchas insects that like to fly at might to a
1ight. You catch many insects that feed in the
dayfime and are fooled to think it is daytime.
is good for many rice pests.

1t

Materials needed: 1 kero lamp (about K2.00)
3 bush sticks, a 1little twine, and 1 basin.
may be bought at most trade stored,
already have them.

These
or perhaps you

Tie the three sticks at one end to make a tripod and
_hang the lamp, and fill the basin with water. Let

. the lamp burn during the night. Insects fly against
“the lamp and fall in the water. A little kerosene’ in
« ¥ the water will insure thai they wili die quickly and
- not get away. and the glow of the kerosene attracts
" the insects.
Use a Tamp big encugh te burn the whole night. Don't
Tet anyone steal your lamp!

HAND WEEDER

This simple and highly.effective weeding
tool can help to eliminate a lot of stoop
labour and kneeling.

It can be made from a 46 cm(18")
section of certain.sariff materials or other metal.
It is important to select stock that can be
bert sharply without heat and without breaking.
Discarded heavy duty banding material
and 1%" wide galvanized hoop iron will work.
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Mild steel works, since the triangular shape
gives the weeder rigidity.
V 3

Bend and punch holes as shown.

After bending the tool and punching the holes,
a strong wood handle about 3 cm in diameter is
attached with flat head 2" nails, bent gver.

a

Finally, both sides of the cutting edge are

_ sharpened.

The toel is operated with ejther a
pushing or a pulligg stroke, or & push-pull
stroke. A light pressure is applied to
hold it to the ground. It is especially
suitable for dry rice, vegetab1es, corn,
peanuts, and pineapples. It is most .
effective when used on young weeds whﬁch can
be cut without chapping.

B. Pulpulis, Box 49, -Kavieng, Nip.




DUST APPLICATOR
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- metal tube - : THRESHER
.owith 2 mm hole -

A simple frame
. for threshing

S Description: A homemade tool for applying agricul- rie.
io-tural dusts to contrpi fungus and insects. -
Materials:
o2 empty small milo tins
ifd5—20cm length of motorcycle inner tube
““Bem piece of -copper brake f}u1d tubing
“tie wire .
Yscrap fly wire (w1re gauze) ] . .
'.s'older or.Araldite The plans for this foot operated thresher for

rice and gther small grains may be ordered

Order of work: from Village Development Office, Box 6937, Boroko.

Cut out the bottom of one of-the milo tins.
Drill "or punch hole in bottom of remaining tin.
Drill small {(1716"} holes in one half of the
) copper tube, as in picture. :
4.7 Attach with wire a flywire (wire Gauze) filter
to the end of the tube with the holes. A short
. . piece of wire gauze rolled and wired to the
.~ Ccopper tube and twisted tight at the end is
sufficient.
5. Solder or Araldite the tube into the ho]e at
~ the bettom of the tin.
6. * Wire one end of the length of motor cycle inner
tube around the mouth of the tin, and the other
+ end- around the cut out portien of the ctherstin.
Do not Tose the tin 1id.
7. ° Place dust to be used inside the tin and close
1id tightly. Operate by short push-pull strokes
. of the tins.

Further references PANS, Vol 21 No 4, Dec 1975.
p.—418 - 19 .
PNG Exper1ence:_ Not yet used in PNG except for a
‘working model at Tigak Agriéulture StationNIP. The |
design is by P.C_Mercer, Box'215, Lilongwe, Malawi,

and 35 used for control’ of peanut Tuhdus.

Remarks : The uvse of dusts for fungus and insect CE
control, (/}Tm1ted use during rainy seasons, since
rain washe5~the dust eff. However Tocally formulated
dusts foy agriculture are very cheap, and are
gepﬁ?&l%J much safer for unskilled workers to use.

. Examplés of available insect dusts: Gamma B.H.C.

-and D.0.T. powder; fungic1desﬂ§80rdeaux mixture,
and copper oxychloride.

3




These pedal driven rice threshers are found by

the thousands in South China. Interesting features
are the barge-shaped box to catch the grain, and
the removable hood. These are kept near the rice
harvesters to minimize carrying.

782

Tradition Central Luzon Phiiippines model
winnowing machine, plans availabie from
; International Rice Research Institute,
B Box 933, Manila, Philippines.

8%

Chinese winnowing machine made of steel. The
shape of these Is not critical prdvided you have
adjustable partitions inside. i .

Drying rice in trays. These may be, made using
vold pieces of iran, for the bottoms, and may be
stacked one upon the qthc; in}the case of rain
or at night. Puas Vocational Training Ctr.,.

PMB Eavieng. ’ : o L

a
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"baskét" nests. See Eas__fcet weaving, (p 130) .
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 }1'“C0LoNY" TYPE Hou§E FOR RULTRY
7 Made of bush weterials :

- CONCRETE PIG TROUGH 5 |

Description: A heavy feed or water trough that,
holds 35 Titres. It s very stable, and cannot” be
turned by the pig, but with the handle, can be

~._ Mmoved and cteaned by the person. -

—.—_ " Materials list:

4 x 10 litre buckets sand

Z2x 10 " S grave]

1 x10 ™ " cement @ K1.00

1.piece chicken wire 45 x 42cm :
Z

pieces thicken wire cut into a half circle #0cm
on base.and 22cm radius. , : ‘

2 pieces X" reinforcing iron 60cm long. @ 50%

timber to form

13 gg] drum split Tengthwise

waste 011 (sump 0il) J/’//,)fﬁh‘--

. FEED TRAY FOR PIGS : _ -

" has ne corners for food to stick in, is

Order of work: i :

1. Construct the framework. for the form following
drawing. There is a floor to the frame which is not
nailed to the sides. .Leave heads.of nails protruding
sTightly so form can be removed easily and used again.

s, ey N L. ’
2. Fit spiit drym-1ns1de wooden battens on floor,
but de not nail "in place. -

3. Coat outervsuhface of drum with oil to prevent
concrete sticking. 3 ' 2
4, Place upper fo#m over floor. @ v
5.  Mix concrete, and add a Tittle extra water so
it will pour well.

6. Install reinforcing wire and a handle if desir- =~ -
ed. Leave a stot in the end form so that it will .
slip off. o :

-~

7. Pour..concrete into\fo?m, allow te éet 24 hours
before removing the formi The trough may be used in
7 days. Cure it in the shade.

FORM s
CuTAWRY END YiEw

Al S il P

PNG. Experience: Manggai High School, PMB Kavieng,
: since March 1976.

Remarks:. One form is sufficient to make one trough
a day. Leave the heads of nails loose so the form
can be dismantled easily and avoid damage. . To~
clean trough the person can easily tip the trough
with the handie.

Initial contributor: Manggai High Schoel, Kavieng.

-This feeding tray for pigs, made of
woed and flat iron or a piece of 13 gal. drum




durab]e, and it #ts under the side wall of
the pighouse’so that you can pour in the
‘food from outside. Ithasbeen tried at .
Dosambago Skul Bilong Kirapim Ples, Wantoat,
Morocbe Province. In & months of use it

KAy QO0E

has beeh very satisfactory. You can make . é/’
different sizes for different ages of 4

pigs. Long. timbers on s1des give weight E
and stability. . o CoraposT
Initial contributor: L. Bergmann FORAGE CRASS (

wantoat via Lae

SIDE VIEW. .
PIG HOUSING 7

TAKE NOTE! ‘ e - 7 . - .

_.A-DPI experiment in Goroka by Malyhicz showed . : : 7 eoce sommaTs
that FEED c¢ould be 4 times as important as ¢ ‘ , : .

. breed and -39 times .as important as housing. . o C .

" Breed was B8 times more important than housing. : 3% ; Hé; Fﬂ-gbt-”

Are. you sure you need better housing? T

ppy

'PIG HOUSE MADE OF BUSH MATERIALS GOOD FOR FATTENING WO . L
g .PIGS 2mx 4m :

“: Note: = 1. A little sunshine in the morning;
Vo 2. A little green grass each day, in
.. .addition to the other food;
3 Fienty ‘of clean drinking water; .
4. Good drainage: Splash floor daily o

to wash manure through cracks in
the floor; and

5. Durable posts and floor, ord1nary
materials for roof. ;

This timber pighguse keeps pigs off the ground and
_out of the tardens. Make provisien for getting pigs in
-and out easily. Feeding tray fits in under side of wall
and food can be poured in from outside. A disadvantage
- sun1ight has difficulty getting in if not properly
oriented or designed.

. PNG experience: Dosambago Skul Bilong Kirapim
Ples, Wantoat,. and many Wantoat villages. Original
information provided by David Williams, here presented

. with minor alteraticens by Ulrich Bergman, Wantoat, via
Lae.

Pig house built of bush materials, Martyrs'
High School, NP




f Slight Dowhil Giile
Fr SIDE YIEW ,f{__”\
Nete: You may abert pill

ona ov were Sections.

T
)

PIG HOUSE h

This type of p1ghou5e {initial cénstruction,
one side) has been successful at the
Dosambago Skul BiJong Kirapim Pies, Wantoat,
Marobe Province. It is built in a place
.where the manure cam drain off into an
area which,. pr%duces plenty of fordge grass
far the pigs.

5,
. ks

NOTES:

1. Exceptifor cement floor, it'is all made
of bush materials. (If the soil is well-
packed, . even a very thin cement floor will

suffice.)
2. It can be expanded as much as you-like
L. ;»simp]yiby adding similar sections.:
--It'ss very easy to move pigs from one
section to -another (especially good -
. for mating purposes),
“One section i% large enough for"a sow and
=, her piglets, or for 2 or 3 fattening...
~2I7pigs, or for one fu]]y grown boar.
6. The caretaker-can usually put the feed and
water without going inside.

6. It is easy tphclean. ~ Just.wash the

» manure out the back, -
7. At the back, the manure will support a
_beautiful forage grass garden which

can be used to feed the pigs. The

green feeds help them to stay healthy and

to‘have a good appetite.

8. If you start with “"ciean" pigs and never

170
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. N
. N
move them from this unit, worms shouﬂd
not become a serious prob]em
9. If you want to use rainwater from the
: roof, put gutters and catch the water
in a tank, -~ [
If you need a "guard", a s]eeping place

10.7
‘ can be built up high in the center.

ﬁecommended by U. Bergmann, Wantoat via.
Lae. Original design D. Williams, Box 80,
Lae- -

Cross=section of an insulated concrete floor

2.5 cm cement
" 2 cm sand

12 - 15 cm
stones Xﬁg\

\9

.. 2 cmsand
':_ ... Sheet plastic

///\h % _\// ///J/ -—2 cm sand
& 7 S

2 cm sand ¢

sheet plastic
2 cm sand

s =
moisture — =~ 4/
I

" .

The effect of sheet plastic in the 1n5u1ated
. floor.

from Pigs and Pou]try in the
South Pacific




40 cm-dry f1brous
material

layer of
large stones

=
I3

Cross-section of a deep litter floor

from—? igs and Poultrg in the
South Pacific

&
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PORTABLE CONFINEMENT FOR PIGS AND OTHER 'SMALL ANIMALS

Panels made of-31pes and. hog wire. Use
~3.or..more. . :

' B make similar panels outzpf hardwood and
hog w1re

Or try arc mash circles.

Pigs under control in a-garden can provide
tillage plus fertilizer.

&

_or cane -is hung over the trail used by a pig.

In1t1a1 contr1butor

.Yes, you have a role in DEVELOPMENT,

NOOSE TRAP FOR WILD PIGS .

Pigs are often trapped in many parts of” PNG using

a noose trap. While there are many var1at1ons in
deta1is this is a common one. ’

A very strong stick that w111 bend without break-
ing is planted in -the ground and a noose of rope
Brush
and. barriers are placed around the trail to keep

the piq going along the trvail. Often a young tree
growing next to a pig trail is used, by just cutting
branches. To set the noose, the cane or rope is
tfed just above the noose to.a branc The noose
is pulled tight until it reaches_the ground Two
sticks with parts of ‘a hranch like hooks are driven
into the -ground. The hooks face in opposite direct-
ions and the stick attached to-the noose is caught
under the branch parts sc that a small movement lets
the noose loose.

[3

. When the p1é rubs its back walking under .the trigger
"stick the trap is sprung and the pig Ts caught by
»the noose. ' .

Check the trap daily or more often in case a pig
is caught so that dogs or another persen will not
steal 'a pig that is caught in your trap.

There are many other ways of Making such traps,

and some use very sensitive and complicated triggers.

made of bamboo balahced ir a certain way, but this
is the easiest trap‘ﬁor a beginner.

b

b
B. Levi, vudal, PO Kerevat, ENBT

@

leader,
but: is your role DEVELOPMENTAL?

_




ANIMAL .
TRAP

Wolf trop

~J

from Froﬁtier Living

RAT AND BIRD TRAP

This rat and bird trap made from bamboo is very
effective. It is tied together with bits of "inner
tube and string, and an inner tube spring activates
it and holds the “catch”

The” bottom part of the vertical piece can he

tied to a fence post, or the pointed Teft end of
the horizontal part can be stuck into ‘a banana

stalk. Or the trap can be mounted inside a house.

The stick on top of -the "catch" {a small plastic
bottle is-shown here}, held down by the strong
rubber band, is the trap. The small stick under
the “catch" is the trigger. The bait is tied to
the trigger. When the "catch"” pushes down the
trigger, it lets.go of the trap release stick,
and the trap snaps down.

172 .o

This shows the trap in-a loaded condition, ready
to go off. The trap release stick is held pre-
cariously by the trigger stick at point X.

from Orestus Martigv MARA;“b/.UCCP Church,
Butuan City, Philippines  * :

-

RIVER FISH TRAP(rjoT FOR SALT WATER)

Use: 3 circles made of heavy wire, or even cld
wheel rims from a-:bicycle.
Chicken wire netting.
B gauge fencing wire,
Copper or soft iron tie wire.

cont'd

v .

¢ E.Eu: e oiF doov
. ! p_loae Wt ;
fuisted wre

. ;
Fencing wire or

reinfe |§1 rod .




Although -the people of P.N.G. make many varieties

of fish trap, the above t¥ap is strong and will crop ProceSSing |

ast man ears in fresh water. . -

e mmwen Food Preparation
kaukau, etc. -Leave the trap near the river bank and Preservation

~ well below the surface of the water. Tie the
rope to a tree. Check the trap for fish every
three or four days.

COCONUT SCRAPER

~Initial contributor: M.J. O'Riley
Dep't of Education, Madang

BAMBOO FISH TRAP

A simple bambeo fish trap using the white ants
found at the base of trees as a bait is used in
+ the West Sepik.

Veﬁy Targe bamboo is cut into one metre lengths.

A1l but the node at one end is removed, and in

that node a small hole is hored with a piece of
pointed steel that has been made very hot.

Masses of the white ants are broken into pieces

Just small enough to fit inside the bamboo. The

trap with bait is placed in slow moving streams

where fish feed during the night. Place the length
of the bamboo crosswise to the fiow of the stream
so that the ants will not be washed away, and anchor [ ST
the bamboo with a rock. . ’
"Lucky Meri Super Scraper" coconut scraper,
using front axle and bearing of bicycle .wheel
from New Britain Engineering, P.0. Box 163
Rabaul. Price K7.50 plus shipping.

During the night the feeding fish enter the hamboo
to get the ants, and remain there durimg the next
day since the bamboo is a good hiding‘ﬁjace.

On the morning after when you check your trap be
sure to quickly place your hand owver the open end
of the hambeo, then poir out the fish, prawns or
crabs into a bucket.on'dry ground. Be sure to put
fresh ants each time you check the trap. :

— : ! B - ‘
Initial contributor: R. Seki, vudal, PQ, - Coconut. scraper made at St. Joseph's Vocational
. Kerevat, EMNBP. Training Centre, Lae

2
¥

The level and basis upon which persons can turn outwards' to seek
solidarity with other human beings reflects or even defines the
measure of their security and their maturity.
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aper found in
mm (%") round

Home 'made coffee pulper made of wood, tin,

) and a few odds and ends. Mére information
COCONUT SEPAPEP‘ from Village Development Office, Box ¢ ?7
ENG Doroko.

“

e - ' | COFFEE PULPER

g

. _
MR BISNISMAN/ MR VOCATIONAL CENTRE MANAGER! DO YoU
MAKE OR SELL, SOMETHING THAT WOULD HELP THE READER,

OF THIS BUK! WRITE AND TELL' US WHAT IT, 15 AND WE'IL

S PUT 1T IN THE NEXT EDITION, IF YOU LIKE, A CONTRI-
NAIL BUTION TO HELP KEEP THE COSTS OF THE BUK DOWN WILl.

HEADS  WIN YOU AN HONOURED POSITION IN THE ACKNGWLEDGEMENTS
SECTION AT THE END OF THE BUK. EVEN IF YOU DON'T

j:D LIKE, WE'LL STILL INCLUDE YOUR PRODUCT OR SERVI?E}K*“

BAMBOO POLE.
‘A% SPRING

1T IT WILL HELP THE READER.

(=

o

beonur ¢ JFFEE POASTER ,
X ,

fee roaster made at Nundiawa Vecstionsl
“raining Centre, ’

.

" TREADLE

’

This,is a simple treadle-operated scraper
for extracting coconut, common ir some parts
of Indonesia, unknown in others. This appeared
in Appropriate Technology, August 1975,
where it was reported that the scraper was. used
successfully by BUTSI, the indonesian
Board for Volunteer Service, through &
newly created village Technelogy unit, For
more information on BUTST write:
Or. WP, Hapitupulu, BUTS! Secretary,

+ Tromol Pos 2290, Jakartaz, Indonesia.
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At the treaty of Lancaster, in Pennsylvinia, anno’

FISH SMOKER . . ey
smoking fish, Bugandi High School, Lae. This unit was
designed by Howard Hepwerth, Dept. of Business
Development, Box 568, Lae. Note burner at bottom.

Top sections were each made of 1/3 of an oil drum,’
each having a security wire grid for hanging they
fish -tail down,- and-they may be*¥tacked up to ten
units high. A cover or wet copra sack is placed on
top. As the units on the bottom are sufficiently
smoked they are removed, and the next unit is rought
closer to the burner. A slow smoky fire is-deigred.'
Depending upon the size of the fish and the héat of
the fire, smcking takes anywhere from & to 12 haurs .
3ig fish should be split and the fillets stashed.,

e careful with this design. The heat from tﬁe fire can

ook the fish, and can seal the surface so that the smoke
loes not enter the fish. Xeep a cool, c o o 1 fire going.

.

1744, between the Government of Virginia and the |

s1x nations, the commMissierers—fromY¥irginie— .
acguainted the Indians by a speech, that there was

in Williamsburg a college with a fund for educating
Indian youth; and that if the chiefs of the Six
nations would send down half.a dozen of their sons

~to-that-college . the government would take care_that ..

they be well provided for and instructed in the
learning of the white people.

The Indians' spokesman replied:

"We know that you highly esteem the kind aof learning
taught in those colleges, and that the maintainance
of our young men, while with you, would be very :
expensive to you. We are Convjnced, therefore, that
you mean to do us good by your proposal and wWe .
thank you heartily, ' T
"But you, who are wise, must know that different
rations have different congeptions of things; and

you will not therefore take it amiss, if our 1deas

of this kind of education happen not to be the

same with yours. We have had some experignce of it;
several of our young people were formerly brought ..
up at the colleges of the northern provinces; they

..were instructed. in. all your sciences; but, when they. .

came back to us, they were bad runners, ignorant of
every means of living in the woods, unable to bear
either cold or hunger, knew neither how to build a
cabin, take a deer, nor ki1l an enemy,® spoke our
Tanguage imperfectly, were therefore neither fit
for hunters, warriors, nor counsellors; they were
totally good for nothing, R

"We are however not the Tess obligated by your kind
offer, though we decline accepting it; and to

show our grateful sense of it, if the gentlemen of
Virginia wiil send us a dozen of their sons, we will

“take care of their education, instruct them in. al)

we know, and make men-of them."

2
E:d

Initial contributer: B. Franklin, Philadelphia, PA
UUSA. '

A
XO
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GRAIN GRINDER OR MILL

———— —¥his small concrete gratm grinder-works Tike
millstones used in many parts of the world ov
centuries. It is especially good for crackin
and grain Tegumes. You can make fine corn meal
it if you run the corn-through several times and
then screen it through fly wire. This type of
this particular size, which.is good for 'cracking
corn, is a bit heavy and breaks the rice grains
excessively. Of course, such a rice mill does not
separate the hulls from the qrains, which has to
be done in another operation (winnowirig and !
screening). 166)
7

CUTAWAY VIEW

176

TmTTWITT remove the RUTTS frém rice kernels, but’

Wi ; B s T, HGROATR St
The forms can be made from scrap pieces of iron,
or from pieces of 20 Titre round tins. Any old bolt
will do for the pin. The piece of pipe for the
bearing {top} is not reaily necessary, if you®
don't have it, Poultry wire reinforcing is
.advisable, but not absolutely necessary. The hole
for the grain (top piece) should be Tike the
drawing or 1ike the wood grinder shown. ——

Marks Tike this are made in both faces with The i

corner of a small board. 0n the second day-you ¥

can f{t them together and turmn the top enough to

seat them nicely. The concrete will be well
..cured in 3 to-4 weeks. -

cont'd
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nge jf a similar grinder,
“wopd and with small pieces of cast iron {(from an
-0d Chinese frying pan) driven intc beth faces.

but made with hard-

When using siich a grinder, put it in a

~shallow box or on a mat or pwece of plastic
to catch:the grain.

i1 pregs similar
st right,
erences in
‘ls. The

for loading

nloading.

P=1
an easily be

_i -
but

when it is assembled.

OIL PRESS

NN

1
. | NE S
mi—;lee . | r
madi Phadl
S;izei of’ﬁi’” .
Ffafe_ e

' welded

i’ L. man
o)~ small holes .

" welded

QIMPLE

Oir. PreSS
Caa-im74 view)
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PEANUT SHELLER - 9
. B K

250

- a3

This .type of peanut sheller has proved Ttself

in many countries and canbe quite efficient

as long as the right size screen is used.

The degree of efficiency will depend very much on
.both:the moisture content of the peanuts and the
“ type:of nut bgﬁag shelled. These machines are

easy to operate, prOV1ded that only about 5 cm

of nuts are placed in the shellaer at’ any one time;

To have an ideal set-up one would put a number
of machines using different sizes of screen.

. The huts are first placed in the machine with

‘ * the largest size screen. Any nuts not
she]]ed would then be passed through the second
.size, and so on. Winnowing has to be carried

out as’a separate operation.

A

" R Hunt and Co Ltd
< Atlus Works

~ Earls Colne
Crlehester
Essey
Make your own, or buy from: Fuglwid

o

AGR]CUITUREIS

INDEPENDENT
DEVELOPMENT

PEANUT ROASTER
i :

Th1s is constructed from a wire mesh cylinder suppor-:
ted on a-frame, as shown in the ﬂ1agram or from a
round 20 litre tin with the 1id securely fastened
-and holes punched ip7it. 1In the cylinder or tin,
provision is méde.fﬁr loading and un1oad1ng by a
trap door or s]1d1ng door. The roaster is mounted

so that it can be slowly rotated over a fire or

heat source. {See notes on roasting peanuts)

HEAT Slnﬂ[lr':::;ﬁr;:; ‘\
’ (ﬁrc orTA burntr‘)

SUGAR CRUSHERS ,

IF YOU THINK YOU CAN CRUSH SUGAR CANE EFFECTIVELY
; WITH AN OLD CLOTHES MANGLE OR WRINGER, YOU'RE
: WRONG. . SAVE YOQURSELF THE,BOTHER.

-

I

Th15 pow&rfu] sugar-cane crusher (1eft) was built at
PATI, Popondetta from available jupk with welding.

equ1pment A man can easily drive't?e crusher
w1th 5 canes loaded at a time

Rollers are pre- set and spring- 1oaded s¢ that
no further adjustment 1s'ﬁade The *o]1ers are
21 em (8") x 60,cm (24"}, mounted on 38 mm {1%"}
steel shaffing, with balil bear1ngs A Toyota 3R
flywheel gear andea 12 tooth p1n1on gear drive the

unit. The crank‘handle radius t's: 30 cm (12").




s

EUGAR‘CRUSHER _—

Th19 is & simple 2- Ta sugar crusher without gears.
]t can .easily be fabricated i you have access to
q welder and cuttiig torch

_éugér cane is passed 3 or 4 times, with adjustiment
screw on thé top .tighter each time.

‘the thickness of the cane.

Rollers are pieces of 4" galvanised pipe, 8" long.
Shafts are 1" mild steel. Bearings are hardwood,
and the top pair slide up and down depending upon
The angle iron is 1%"
% 15" X 3/16". The pan to catch juice slants-down-
ward and to the centre of one side. The chain is
simply to keep the spring from getting lost.

Note movable door
to control burning.

H. Bekker
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STOVE

Smokeless cooker shown at Vudal Appropriate
Technology Workshop, October, 1976. It is made
of clay, and has a bambgo  chimney. The clay
should be allowed to dry out slowly and
evenly, if possible, to avoid cracks.
chimney would be safer.

A metal

A simitar—rlan’ is found in VITA Yillage
Technology Handbook, p. 335.- 150\
4 . kg N

. 55

BREAD OVEN FROM BALIMO VOCATIONAL CENTRE

Materials List;»

1 good guality 200 titre drum {no hotes)
1 old 200 1itre drum p
2 pieces flat iron {for. door and tray &
: of oven) :
scrap pieces corrugated ireon for fire
box ]
10 pieces 3/4" water pipe 3" long.
short pieces fencing wire to tie
them
2 1" hinges for oven door.
2 pieces 4" diameter chimney pipe.
1 piece of fibro cement, for front of
oven door. ' T
1 thermometer from otd stove {optional).-

. . VTILLSE AS Door

REMOVE THIS PRT ¢

CORRUGKTED 1RON

INNE&. DRUM-(OVEN

2

I

. FIRE BOX
- How to Make the Qven: i . .
- 1. Take the goed drum and cut the top
for the door. A
27 Rivet two rails inside this drum, ~ [T
for the tray to slide an. BEREEES B
3. Take the old drum and cut all of = * T
the top and bptEOm out of it Cut. ... .. = =T lffgi == i
it7TFom top to bottom. Mark ever P Fd I B T
1" around the top and bottom, g 155:::;? ;":2;::
Use :your hacksaw and cut <n 1" ;EE?==:’ %“;ﬁq
at every mark. Now bend all. these _g " - ..f/: ‘
edges in at right angles: Make - ° 7-;41 LL '
small holes in this drum to put gl p Fl
wire through, to hold the 10 pieces o= JSEE
- of 3/4" pipe. These small pieces [—— A
P are to hold this outside drum from ¥ «~\EJEL::: ;5',:2?‘
- touching the inside drum. Cut a hole T
to fit The chimney into. ' ASSEMBLY

o
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4, Make the oven door from a sheet of
flat.iron.” If you have some fibro, bolt
it on the outside of this door. Put

T a thermometer from an oid stove ;
in the door. Make a handle for the
. door.
5. Push the .good drum 1ns1de the oid drum. -
6. - Now make the fire-box. It willineed to
{ be about 8" high, and about 5 feet
Tong. One end will be closed. The
top and one end must be left gpen
until you set the oven on it.
After you put the oven on the fire-box,
then cover the remainihg openings
of the fire-box with pieces of
corrugated iron.. ¥

7. Put the chimney into the hole cut?in

~ the old drum, and hold it straight
up with some timber. Cut the

-~ bottom™f, the chimney and bend out
some tagd, before you put it in
the hole. “These tags will stop the
chimney from going inside too far.

8. Build a box around the oven. Fill

" the box with dirt.  Now you will
orly:see thé oven door at the front !

. of the box, & hole for making the
‘fire at the back, and a chimney coming
“out the top. .

2

Submitted by Case Hemﬂes, Box 2148
Konedaby . &

MEAT COOLER

Where there are cold running streams, people can use
them for refrigerating meat for extended periods of °
time. "The method is time consuming for small amcunts
of meat, but is suitable for storing Targe amounts.

Choose a %mall stream that -runs continuously, but
is'capable of being dammed or temporarily diverted.

In the centre of the stream bed be]ow the dam, dig

a hole about 0.6m deep. The hole “is lined on the
sides and bottom with 10cm of clay to seal it. Then
line the clay with several layers of banpna sleaves
{or a sheet of plastic). MWrap the cut meaf in

banana leaves or plastic bags and lay this in the
hole in a single layer. Then cover the packaged meat
with banana leaves or p1a5t1c, dnd a 10cm Iayer of
clay before putting back the gravel from the.river
bed. Place a few large roccks on top of the "refrig-
erator” so the water will not wash it away, and then -
let the stream run again. It is only necessary to

dam the stream again for a short time to get the
meat back aga1n

NzN C! Qb‘- a
DJ%OQGRD4 QO\

6!:! 26 “_6 '., K- ¥-0 Q

)
3 ff/bﬂﬁif’
Wm/n
i -
;-
"85 0 < C
/0 c; : Banana. leaf
C/dy or f/asﬂc '
A sim'ila; design, but covered with rocks ang:? This method is used by peOP]e near Naghu,tNI:IP.:
cement . : ea b e d o e )
S - Frtar-contrivtcor M =MareTVmdats—P<=¥erevat.

KNOWLEDGE IS OF TWO KINDS. WE
KNOW A SUBJECT OURSELVES, OR WE
KNOW WHERE WE CAN FIND INFORMATION
UPON IT.

S8amuel Jahnson




Building and
Road Construction
| s

! ) . 1

WOOD PRESERVATION

This fong tank made of 3 half drums welded
together makes a good container for treating
your'wood building materials. -

—
. - 5
\ :
POLE BUILDING CONSTRUCTION Q\ﬂf’ :
L} L .
A l X No one building material is the ultimate
/’;/ AN ,~+”‘ ﬂ“T answer for building problems in P.N.G. Each
T T N - material has its advantages and disadvantages.
I -~ fli// \\i: S~
. ! !

If sawn timber is available at reasonable

prices, it has many advantages over poles.

<]
\t;”\\\ However, in manj places poies are readily
: available, sawn timber is not. In
such a case it} should be seen that fu%ﬁonal,
“durable, attragtive buildings can be m
} using poles.
:
@

=

Even though pele construction is the
ages-old technique throughout P.N.G., strong
prejudices have developed in favour -
of “Eur@pean” designs and imported materials,
and a Ast the use of bush materials. We
need | f point out continuous]y that TecaTly i
availalije materials have major advantages, :
and that proven, scientifically determined ways
exist for using them.

~ o

7§<::;\ See "Manual of Rural Wood Preservation®,
‘ and "Pole Buildings in P.N.G.", both from
Case Hemmes | Box 2148 konedebu ; Forest Products Research Centre, P. 0. Box
) . : 1358, Boroko.

50
®

BUILDING MATERIALS AND DESIGNS

The Local Government Architect, Box 1108, Boroko
will send you,the Technical Information Handbock
that they wrote, In many ways it is like the
Lik1ik Buk, except that it s free. Each Councii
_should request.one, ahd it is available to others
© who write. It is a collection of plans for housing
. 3 and enaineering projects for rural areas.- Each ‘page
N A gives the description of a plan thal you can order
o from the office that drew it. Lots of pictures,

material Tists and references to other publications.
A good example of interdepartmental cooperation,

DON'T YOU THINK YOU COULD SHARE YOUR: KNOWLEDGE WITH  esnecially with the Forestry. Fqalish.
SOMEONE ELSEY SHARE 1T IN THE THEIRD
EDITION, DO T BEFORE 15 AGOST 77

DO IT NOW, BEFORE YOU FORGET YOU KNOW [T, MAIL IT
To Box 1920, LAk,

182 1




FERRO-CEMENT

Ferro-cement as a building material is
not new. It was invented before conventional
reinforced concrete, and is a descendant of
the fadﬁﬁy of constructicn materials

which includes -straw and mud bricks, wattle
and daub, bamboo and clay.

I't has its widest application in thin walled
shell structures such as boats, barges,
roofs, grain bins. It consists of sand and
cement mortar densely reinforced by fine
wire mesh, and is a high performance, high
strength material.

: One of its main attractions is its
forgiving nature- it can be made up by
unskilled workers, and survives poor works- 'y
manship. It is uniquely suited to the tropics,
where rust, decay and insect damage. are .-~
serious prohlems. )

An excellent 90 page booklet, "Ferro-
cement: Applications in Developing Countries"
may be obtained free of charge from:

Board on Science and TechnoTogy for
olnternational Deveélopment

Office of the Foreign Secretary

Hational Academy of Sciences

1201 Constitution Avenue

Washington D.C. 20418 U.S.A,

RUBBISH GLASS IN CONCRETE

Empty non-returnable bottles are excellent building
materials. Glass is very stromg material and can be
used for floors and walls, to save on the expense
of cement.

1. In pui]ding solid concrete blocks, two empty
bottles in the centre of the block will save 15% in
materials, '

¥

3, In pouring a concrete floor, you can place
bottles neck down with a 1-2 cm space between each .
bottle and lcm layer of cement on the top. - %

Suggested by I.M. Bean,!DPI., Pindiu, MP.

USE OF OLD TYRES AS ROOFING

Reference: Australasian Post, May 1976 ;
& - ! L v o
Suggested by C. Hemmes, Box 2148, Konedobu oo e

. g '
2. A permanent wail can be made of bottles using
mortar between each bottle. .

176pp. US$6.00 from Random House Inc., Wesminster, .
Maryland 21157, USA. . ' s

A beautiful, fun book with hundreds of pictures and = =4
much text about simple homes, natural materials; and * «

humag rescurcefulness. The book is concerned abéut

snelter, adited by Lloyd Kahn, Random House, 19%3: ;o4

discovery, hardwork, the Joys of self-sufficiency, ' ri?
and freedom. It is about Shelter, which is more than 8

a roof overhead. :

183




‘

NOW MAINTAIN IT -

) keep- dra1ns clear -’
:holes -

Fill 4n
ma1nta¥n 510pes*5: :

e

Suggested by C Hemmes, Box 2148 Konedobu R

INGLINOYETER - :
A

dimple 1nc11nometer can be most useful 1nnmak1ng

approximate measurements in"difficult situations

~when more precise instruments are not avaifablei

sTopés of hx]]s for c]ass1fy1ng’1anjg
road grades - 4 el
* heights of trees : )
widths=of rivers

fa}1§ for water systems ¢
contours for terracing 0

Determine:

To find the appreoximate elevation ‘of a place

above a pump site when you have no surveying

1nstrument ;

1. Measure the didtance along the siope

?. Measure the incline or slope of the hill
using the home-made inclinometer.

sight mide af“:’
soda. straw ko)

T

wmark off d
L using prot

ees,

ttor

-piece of
" plywood

\read the mchne
. ofslope ~ -

" from here

-

P?sgr'infg: S
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j

||3uu.-: the h ]
ues of Trigono metr] Functions Fra
gonometry we have the following f ormu

k] el
I\,
*y

tri

The Sin of ;; ) . .
wgu = Opposite . (perpend1cu1ar)
any angle "A hypotenuse (distance)
?

. D _ . .
Sin 29° = —1‘3'0—ﬁ -

In the table at the bacg of a math book we
find that the Sin bf 29° 4848

&

? .
4848 = 135 N
- . . ) .
. or ? = .4848 x 130
= 63.02m

4. If the hill is 1rregu1ar, do it in twe or
mo re stages.

Suggested by F. Keat1ng, Goroka

\\. : - r a

NOTE degrees slope and percent slope are not
the\same 10 percent siope means 10 metres ’
rise in 100 metres. 1If you don't know
Trig?nometry, plet your case on a piece of

i, papeg with a ruler and protractor.

z‘ Or,:@ rough guide:

N

g Ang1e§1n degrees = % sTope X.6

TRANSPORT ’

BICYCLES

“TECHNOLOGY OF BICYCLES® S.S. Wilson, SCIENTIFIC
AMERICAN, March 1573 - A good discussion on the
mechanics and efficiencies of bicycles.

:BICYCLE TRANSPORTATION, N. Dougherty and W. Lawrence,
xEnv1ronmenta1 Protect10n Agency, 1974 {US Govt Print-
“ing Office. Washington DC 20402 USA. US$0.94)

V& es and Bicyle parts supplier:

Cycle D1v1510n : !
Ace Cycle [t1. Inc.

P.0. Box 117 .

Taipei, Taiwan

Messers., Feliz Corporaticn F
P.0. Box 68 - 382
Taipei

Taiwan

:LE;Bi- | ) ‘ : ) | w g
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A MOTCRIZED CANOE .

how to put a small gaseline engineﬁdn’a
is basicaily how small - fishermen in the P 1pp1nes
dgﬁft - a simple, economwca] timestested and

We. have had several reguests for {nfonna“j$‘ on
h;

refined design. There are proba “ good PNG ways to
make such-a- cange,” using technmques already -found
hére.

®

e. This

ST
T,
P

s . - T of

" This cance:is used for fishing, for trangporting
people, and for 1light hauling. It ig mo%d—

able h an ougp rd moter,. is relat1ve] T,
el os!s “ih heavyﬁge : Tb,as@yfgme can

Fon safe keeping.

A kev part of the des1gn'1s Fow the shaft_goes
The 16mm ¥5/8") shaft

(cont'd on.p 189)

through the dugout bottom.:

2. The distance between the outriggers, is about
3/4 the tength of the canoce. 2 or 3 arms may
‘be used. The bambooiis bent permanently over a_fire, .

.

3—The shaft is connected to the 4,
engine with a flexitle ioint.* The
Engine shaft is aligned with the
propeller shaft. Hote at bottom of
photo where shaft enters tube. .
The round collar with set screw is P
not really needed, except to keep

the shaft from sliding downwards

when the engine js removeg.

how the marine plywood sides are

Looking aft from engine. Note 5. QOutside view f 6% the rear
of the canoe ///F . >
attached to the dugout hull.

v

*See flexible joint in figure 7, made with pieces
of pipe, flat bar, tyre sidewall,

and small bolts.
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Side ¥iew of propeller and rudder. The rudder

can be made of brass¥ but many simply weld them

out of stzel and keep them painted.  The rudder .
shaft also goes through g tube. g

The outrigger arms are attached with nylon
ropes. Often a nargow platform is attached
on top of the ouirigger arms at either side of
hull. In such 2 case three arms are used.

188

These parts you will not find in PNG hardware
stores.  1f you are peally clever, you can-make
both of these, but you may want to buy your

first sei

!

This rudder assembly
simpler one will do.-

is very fancy. A much

The bamboo runners are attached to the arms
with heavy nylon fishing line. Note brass
nail in top of bamboo arm and piece of old
slipper betweemytwo bamboos. A thick-walled
durable kind of bamboo is used.

cont'd




g IS S Lo - : . -
nich must e stainless §teel or brass) goes /PROPELLING FERRIE -
through a 19 mm, {3/4%) galvanized steel water pipe - ./ )
*Hor brass p1pe) whigh is sealed into the wood. The ™ ) _ o
Jlong ;tube is packed 'mth heavy grease, and serves: { - : . R
as_ both bearing and water seal. -Even if the water i ' L :
rises in the tube it seldom leaks into the hull ; To Chaﬂge the direction move ﬁhe tow cab]e to
becayse the tube Comes up close to the engine, the other end of the horse: .
higher than’ the water 11ne/ﬁhen the boat is ¢ " « :
. unloaded. The %1 shouid 'be curved enough so ; - “, R A

that the oropeller won't hit bottom. . ) N

k4 - b

2 . it e

Typical specifications:
Length of hull: 7 metres o

Size of engine: 8-12 hp. ®
Size of shaft: .16 mm- (578") .

Size of prope]]er 8" (20cm) As used in East NeﬁéBr;téin

Nhere do-you get. the parts’

Make your own frdm locally available hardware. ﬁ
Two parts you witl net find, and these are # ’

-available one per customer from LIKLIK BUK,

the propeller for K4.00, and the flexible joint

for K3.00. ,Or order from Seaside Trading, 117

Union Civica St., Galas, Quezon City, Ph111pp1nes

Plywood work boats being'built by the Technical équ‘ e 3

Department, United Church, Salamo, MBP. C‘ {

[ N
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i+, Village Industry
L ) Arts and Crafts

~ 4
. CLATHING ™ ™

= — e P
& B

As used at Bereina

&

We included a few items on clothing in the 1976
edition wWith the advice that more patterns and
ideas could be obtained from the Lae YWCA. They
have had so many letters that they are not able-
to cope with. them! ' .
.So we have expanded this sgction - don't write
to the Lae YHCA. :

s . We have drawn on two-major sources:"Sewing.
P - . Children's Clothes”, a kit from FAD United
- . Nations; and patterns of the Lae Vocational
Centre for Girls.

The FAD item "Sewing Children's Clothes" s a

e very popular kit which includes cards giving in-
Bn alternative design: Use two tow cables, . structions for clothes and other useful items, /
one with a ‘fixed length, and one with a winch. life-size plastic pattérns, and a basic sewing
To change direction or speed of travel, course guide. It has been especially designed by
shorten or lengthen the second tow cabTe by @ Home Economics expert for women with.po. ———o e —
“using the winéh. - exper1ence_1n cu§t1ng_or_sew1qg Though§1t was
- ' . develpped in Africa, it is quite suitable for
Suggested by C. Hemmes, Box 2148, Konedobu ' PNG. Each kit costs US$5.00. You may order hy

sending: the equivalent amount in Kina {approx.
K3.85) to the.United Natjons Information Centre,
m = o e e e =Ry ATT UPETE Moraesby, end they will get it for

OUTBOARD MOTORS p 262 you. &

SAMPLE SEWING LESSONS FOR UNSKILLED ADULTS

1. THE MATERIAL

Threads of the mater1a1
run in two directions:

1) The WARP or LENGTH.
‘he threads=forming the
~arp are the first te
be”set up on the loom
and are all paraliel >
b) The WEFT ar WIDTH.
This is woven from-:a~
continuous thread run-
ning to and fro dcross -
the warp, under and
over the warp threads.
It makes a firm edge on
either side; called the
Selvage *

Bahages .

Fabrics come in differ-
_ent widths. Most of

them are B0, 90, 100,

130 or 140cm wide {37,
.36, 39 or 55"}.

The warp and the weft
run-at right angles.




. They are the two. STRAIGHT ways of .the fabric.
"""" you hold up”a piece of material, gripping it be-
tween the  thumb and foref1nger of each hand, and .
pull it Tightly, you find that:
“-“4in the direction-of the NARP the fabric w1¥%s
" not stretch;
- in the direction of the
sTightly;
- in the other direction,
stretch quite readily.

HEFT it will stretch

ON THE BIAS, it will

2, PATTERNS AND CUTTING ) S

Where a seamiess
part of a garment

is to be cut out (eg
the front of the
child's dress), the
edge of the .pattenn
is pTaced along the
fold of the materiaT
The material must be
folded absolutely
straight and prefer-
ably lengthwise to
ensure ;that the
garment does not 1ose’1ts shape

!

Fald of
material

detvages

The edge of, the pattern to be placed along the fo]d
is marked with a dotted line.

{mtt1ng sheuld be dome—on a -
.large table, so that the
"mqteria1 can be spread out
fjat., Pin the pattern to
athe folded material, making
|___Sure that_the material stays.
/flat. Cut along the very
/ edge of the pattern. Seams
" and hems are included in
_each pattern piece.

Avoid wasting material in cuttind:

leave po waste
spaces .between the pattern pieces and, before you
start, arrange the pieces on the material to make

sure you make the most of it. This is particular-
1y important-if you are using the pattern to cut
a batch of garments out of one piece of material.

3. NEEOLE AND THREAD.

A working length of thread should not be longer
than about 50cm (18"). Learners often tend to
make the working length too long.

The first stitch is secured by a knot. The knot
should be small, .placed on the very end of the
thread and tucked into the seam so that it does
not show, The Tlast stitch is fastened by:making
two small stitches one over the-other.

Stitching is always done on the wrong side of
the material.

4. TACKING.

Tacking is done in

large_running stitches } . _.

to hold the work to-

gether temporarily .
until the permanent -
stitching is

completed.

Tacking stitches should be 3mm long. at intervals
of about 1 - 1.5cm. This will hold the seam

P ——

v

Tacked ham

If :.‘. R

Pattem In
. poaltion

, stitch the needle is

—furm]y tagether
‘5. HEWMING.

The first, narrow

" turn-in. is marked
with the finger-nail.
Then the second turn-
in is tacked and

-

Hemming, » Sthched bem
should be done ‘with
small, oblique stitches, \ )

stitched.

whieh shodld ha\dly ‘show “on the right side of

the material’.

6. RUNRKING STITCH.

The stitches and the
spaces between them . . e
are of equal length. ) T -

- ey

7. BACK STITCH.
Thi® is similar to

running stitch,
except that at each

put back in the last
hn_'le of_the. previous.

The st1tches are end to end fonm1ng a cgnt1nuou5
line.
Back stitching is used 1nstead of running stitch

—where a strong—seam-is-requiréd-and-abso as — - - -

ornamental stitching on the right side of a
garment.

8. .QYERCASTING.
This is used to hold
the raw edges of any
material that may.
fray.

9. WHIP STITCH.

This is used to join
"two selvages or two
turned-in edges. Use
small stitches, hold-
ing the two pieces of
material edge to edge

10. OVERCAST ﬁLAT SEAM

This is the easiest
seam for joining two
pieces. The pieces
are held edge to edge
‘and joined with
running stitch., Each
of-the raw edges is
then overcast, and

the edges are opened v ..7,;21, A ANy vrrry
out and flattened —t

down with the finger- W

nail. ‘Alternatively, ) o

the raw edges may be
overcast together.

181




T11.™ FELL SEAM

A fell seam ~

#7s worked in .
two stages: a)-
,a) Use runn-
ing stitch
to join the
two pieces of
material,
which should
_be so placed. _p >4
that the edge o
of the piece
underneath : .
shows by 0.5 cm.

b) Smooth down the seam.-

.edge’ and stitch it down 17ke a hem over the other.

“12." STEM STIFCH ~

13.

p
,

L

14, SCALLOP STITCH.

192 |

" Then turn 1n the wider

. 16. BUTTONHOLES "

.-onié stitch where

i a) On- the edge of. the— _
hem, make a. few long : T
“stitches, loose effough |* . .
to form a:loop as wide | - - =
“as the button. : i :

b) Cover the 1oop w1th
closely p]acep scaldop
‘stitches (or:better » . o we
st1T1j_buttonho1e o ' o i
5t1tch) T X S [ 1

15 BU¥T6 LOoPS - ST ]

Y

a). Working carefully dn
the straight, cut a sTit
as long as the button
is wide. ;

b} HWork the éngs.df
the s1it with buttonhole
stitch.

" Buttonhala stitch

c)* Secure the ehdsrof :
. the buttonhole by worked
bars.

Y,
Z v
G
'
177
(2

17. SEWING ON A.BUTTON.
a) Securg the thread
with_a khot and make
. the button is to be.

b) " Pass the thread .
4 or 5 times through each

care not to pull it too
tight, so that there are

- 2mm or so-fa fraction of =
an inch) between the
button and the- mater1al

t) Wind the thread severa]
times - round the threads
holding the button, and
secure with two stitches

* on the wrorg side.




~ *b) Along the top edge! make
= a lem hem.

N : . . .
Iy g RAr T — —a =T TTADNTNL A CDIT : R
10." FULRC {3, . ‘_’_;JP\IKHJ.EIU fareda
a) Cut out the pocket as Darning.stitches are made on- thE” o
shiown. a%

Use either of

these two methods:
LnNese W -

hem stitch, on wrong si@e, i
- back stitch\ on right side.

S U |-

¢} Tack.a lcm turn-in a11

i’l!ch pocket
- — th_e, way I"U"Lll'ld e . - ————— - o —— —
d) - Tack the pocket onto the
gafment where. required,
ensuring-that it is straights---

e} Stitch on with a row of SRR e
back stitch Zmm. from the
" edge. Strengthen the corners
of the pocket by working a
tr1ang1e at the top of each
’*STﬁE“SEdﬂF

Sk - . B

MENDING

4

W;Hending-sometimesmreﬁhireSASﬁeeiaJ~5kiils~5ﬂch1

5 darning and patching, but most mendfng needs
only thDsT -skills which are used in sewing. This
is so forlmending hems and seams, sew1ng on buttons
and turn1ng worn collars.- i

The lessoh in mend1ng will consist in sHowinq
.learners how to neatly repair their awn'clothes and
other items they may bring from home.

It may, however, include a piecae of prabtice work
in darning to help learners master a skill which
13 freguently used.

As whip stitch or fell seam patch1ng is difficult
for beginners, this kind of mending will be

~adequately dealt with by shawing learners-how 1o

L. ness.

set on a hem-stitched patch where reqguired.

;

DARNING.

‘Darning. is done with so-called
"darning cotton" or, failing this, :
with thread. Either should match . h
the garment in colour and thick-

A darn is made up of i
parallel rows of running stitches. g
The stitches in each row corres-
pond to the spaces between the 0
stitches in.the previous row. No
knot is used at the beginning, and
the Jast stitch is not secured
with ektra stitches. At the
beginning of each,.row the thread
should form a tiny loop so that

Strenglhening darn

- the darn.is not pulled t1ght

STRENGTHENING DARN.

This is a darn made on a part of
the garment which has worn thin’

-without wearing through. -

SEm

T DARNING A HOLE e wmm oo

straight, at right angles to - “

- the split. A single stitch ‘N
should never cross both edges of - [l u un“uu
the split. Broken threads on ?_“__ﬂ nln
the raw edges of the, split aré ‘U]iu ML
laid along the edges and held [ ] []u uul.u-l-ﬂ
dowfigwhile. the work proceeds.

* Thejdarn begins and ends With a - {JQJJJ& ’

Strﬁengtheﬁng ddfn over a centiz T

1em’

mefre or so at ither end of the
$piit,s Itrshould cover lcm on
eithep side of the split..

DARNING AN_L—SHAPED/%E;R.

Each portion of the L is

‘darned in the same way as a
split, and the two.-darns over-
Jap at the angle.

The. first part of the darn i< ‘ ﬂ

done so that the hole i5 cov- a

ered by parallel threads, The €:===
=

second part is worked at right

angles to the first, the ! f;
needle being passed alterpate- e== =1
ly over and under each of the
pafyllel threads, so that a
kind of weave results.

<

NOTE: To mend a spiit whose
edges are c¢lean or a tear in

a little-worn garment, work a
simplified darn, passing thé
needle alternately aver and
under each of the edges, with
a single row of stitches along
each edge of the tear.



"‘HOW TO PUTA_JECK FACING g GARMENT

1. Put glightly oversize material in position, the

“two right sides together. Mark the désired neck
cpening. If’ you-are putting a slit for the front
or for-a Zipper, allow at jeast 1 om between the
two T1nes Mow sew on your mark.

g

t : \j‘.\\ R ‘ .

5. Turn fac1ng;under expos1ng the r1ght side.
If you 1ike, hem- stltch the edge of the fac1ng
inside.

fSuggested by.L. Hi]]iamg, Bax 80, Lae

2. tut out the circl éﬁl1 5 §m inside from
St1tch1ng Also cut down centre of slit.

3. Snip-around curved areas. Don't get toco close
to stitching. Trim corners where slit meets circle.
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. To Sew Dre§s S s f if‘: o
- L

»11 Runfiing stitch - edges of dre s (4 = 7. -‘10)‘_'
using small stitches, turn1ng under a- Tittle/ *°
bit of-mater1a1 (P") i ; i
l' ‘ ' o
Sl1p hem sleeves (4-3- 4) )f Co
% Running st1teh outside edgeuff facang, turnnng
“.mater1a1,under as you-sew . |
|
“q, P1ace facing qn dress w1th n1ght side of "l
5 facing. Back'stitch around | jneck using veryi
small stitches.: -Stip-hem fac1ng down e
onto wrong side. of dress. ! ' ‘
‘5. Join sides of dresseg {(4- 7}i'féack'st1téh -
place a“piece of material (4" % 1"} around
curve of side seam. Sew. Cl1ip: (short.cuts _
'w1th sc1ssors) curves of s1de seams. .

5. Hem bottom ‘of dress : 5 .

: B&rrgxeﬂr:px?fss_ i
1_ \Ti;wmﬁ;r o
x ¥
o -;éf;éi"f'*if' - .
' - - I+ s
/// 717 chessm/ Iogkgy/ - ¢ g ; rj -
ke this whe =S VL hups +‘é‘” o g,
g A i R -
3 oo X E
i ; EINE
f S

Jength
T,

- ALL DLAENSIONS IN THIS SECTION
ARE }ﬁ INCHES

196




- TOEASY SHIFT

- FACING

‘Complete circle 2%" wide

ALL DIMENSIONS IN THIS SECTION

" ARE IN INCHES

selvages ,

TO PLAGE. PATTERN -
ON MATERIAL: -

/ :

V2 W

3

A8

Sewing: T
1. HNeaten edges of side . i
seams and facings.

2. Sew hems of sleeves.
¥ .
3. Sew facing on shirt,
then turn facing inside.
Then on the outside sew
a line of stitching %" .
from edge, 'around the
neck. -

Alas! Most patterns we -
have were originally in-
Imperial_measureménts.
We'd 1ike to change, but
we're afraid to make
" convenient conversions |
until the metric measure-
ments are tested. Please -
send us your tested mea- J 5
surements for these (and [
any other) designs. '




—
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ALL DIMENSTONS IN THIS SECTION
ARE [N INCHES.

1ok

SUEEVELESS
SHIET

SIZE’_E !

oS¢

all measurements » This

o ey o i

/3

. .

&

S| FEVELESS

SHIFT

. 8ize 3 -

— —— il — e ey

15



2:3 T \
p_/
5 ) 7§' SMALL  LADIES 1 f SEWING
b o SHiF T Q
_____ ~ 1. Hem legs first
l by hand or machine,
’ —_ ., = turning a small
7%_ . foaq e hem (L-'E")_
e ] x
. ?} 2 Jninﬂ,sjde seams

together? -Qvercast &
edge, .

T 3.« Turn hem at

»
ey top wide enqugh
> for elastic.

S

/f
P
! o . Blouse /an')‘/‘

e ALLTDTMENSTORE N THIS SECTION
ARE IN INCHES. g
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ALL DEMENSIONS IN THIS SECTICR
ARE IN INCHES.
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MERI BLOUSE

N

.

©  Fmomr Yors - Cul 2

- T 4 [‘(- Hﬂun i m X;"
' * er. _.'r.r revnd ' X
ek - x
. ’ = —
Foid mfo 7oar1ers und , 3 &
cul four marks -3 s
-ca 2- £ E
f : - T
. €
_ ) ‘ . -..g
Decired -./f'd_ih ' - i
g, 4" BACK Y
- 1}&;
N | I : dcuud w:J‘ﬂ\
(? 2‘#27
3 - tepm 3 -
- - "
4.4 —Cul 2~ :
G "-‘-ﬂ:‘@l:f':.z:m. TR ‘
25 ‘
T *—l_\ SLEEVE wj'f‘. CI“}I-C
I \\\\ .
ROUND NECK
'L"‘i. 1. Sew neck p1ece5 together, right s1des together
Clip and turn. =
2. Gather top of front, back, and 2 sleeves.
3. Sew armholes (marked *) together. Attach
to neck, matching marks cut in round neck with
armhole seams.
4. Sew elastic hem or armbands. If you want a )
sleeve with armband rather than an, elastic, make
the sleeve 7" wide (not 10") and make sleeve '
band . 11%" x 5".-0r to fit. ) -
o ] top o
5. Join side seams o .

SQUARE NECK

ix
Instead of round neck make front and back yokes m SHouLDER  STRARS - (vl 2
7 andgshou]der straps. fold - 124
) lop fi
L o T ™ Back YoxE - ¢t 2
ALL DIMENSIONS IN THIS SECTION : 12
“ARE {N' INCHES :
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ALL DIMENSIONS IN THIS SECTION
. ARE IN INCHES '

. SHIRTS FOR BOYS

JFOR ALL SHIRTS:

Cut both front<end back on fold.
For front cut facing, also on
fold as shown on:size 2. For
back cut facing on fold as

shown on size 1.

ct Pl

Contre frort and Ceﬂ?‘k ba

;
N r
. '
L __.__..g%% - = ___Jnit
SIZE 2
SHIRT™
/7:{_ .

/{




Sotall - racie back 4

_ i)

h)
\“m
L

| For amall shf:

ahouvider  caam

shoukder seomy

IN INCHES

l2'/4,

Saalfl rqrsc'v

Frour - ramse mecr 4’ o
CF and cul o 4t at

BacH - rarse reck -".’CU'
CE amd ot g %"

at

OF and CB Fold

AFRO SKIRT
WITH SLEEVES

EASY
AFRO SHIRT

¢0¢

FOR AVERAGE SIZE MAN, MAKE
YOUR OWN ADJUSTMENTS.

Aﬁmof )
3 SHIRT
I
S5z 8 262
IMALL '5
45 MEN'S W IN INCHES
SHiRT i ©
7
Z‘_"
TN TNCHES “z
1L
IA——(W""(O"“ . >'l
|—<—JO cm —’

" Sew on quted finés

L >

sii=

T e

~e———4Tem _"1"’—35 oo ""




THE FOLLOWING SERfES OF PATTERNS IS FROM "SEWING
CHILDREN'S CLOTHES" A POPULAR KIT PREPARED BY o0

A rm MATTAMC -

FAD, UNIitU NATTONS. N Y
K

SLEEVELESS TOP FCR A CHILD

6 - 12 months

The top will be made from a thin material, p1a1n,
checked or striped. It may be made to match
the pants. . o e

PR R A

~ Materials: Sewing materials. Fabric 25 x 70 cm
wide. Four tops can be made from 75 cm in a
width of 90 or 100 cm. 2 fasteners. -

Cutting: The.front is cut in one piece. The
back s in 0 halves and-has a 1 cm overiap.
Lheggottom ge and sides” are . cut on the straight.

s Sevf:ng

i

idth of hem: 0.6 cm.

S
K | :
8 EE o :
s § ~
ﬁ'ont I Bdck
“ | wx
G-
o
#] 6 ' '
Sly
s
FRONT
v/

w hems round the neckline, front ..

/

o

3. Workalem hem down the centre edge of each _
half of the back

AV Eall e e e X
4. Fell seam the shoulders. \

Whip stitch the sides together to half way
up their length.
6. Decorate the neckline.with a row of herring-
bone stitch about 0.6 cm from.the edge.-
7. Sew the two fasteners to the” hems of the
back pieces, one in the ;Hp corner and the
cther 8 cm lower down.. ‘Buttons and.
buttonho]es may be uséd instead of fasteners ........ —

NOTE

To adjust the pattern to fit a_2': 3 year-old -,
child, add 2.5 ¢m to the side of“each pattern '
piece, and about 5 cm at the bottom.

—

SIMPLE DRESS FDR A LITTLE GIRL |

T

1 - 2 years

This dress reguires very 1ittle material and is
easy to make. Use a bright-coloured cotton fabric.

Fabric: 35 x 70 cm s %ﬁl

.'---_.._-J
23

Wi

ghl.

of maTeral
26 .
Centre = 9iou. on Yold

anai

The dress;1slmade of two identical""

Cutting:
pieces, front and back, joined by side.and

shoulder seams. The dress has a.s1ightly rounded

_hem.

cont'd

ALL DIMENSIONS IN THIS SECTION
ARE IN CENTIMETRES




Sewing: : . E
10 FeTT séam the shoulders. . j .
2. Fell seantthe sides. ’
3. Work fatings for the neck and armho]es
or work parrow hems. {/
" 4. Make a 2 cm bottom hem..

I——‘EO:M .

Stza M years Sire 54 ysara

Notes:

A sleeveless shirt to fit a 1 to 2 year-old
. -boy will be obtained from this pattern, shortened
@ by 10 em. ‘

,A rectangu]ar piece 12 x 8 cm may be added to
~front to form a pocket. _The pocket as well .as
Zithe ‘neck and armhcles be decorated with-
5. embroidery. i .

GATHERED DRESS FOR A LITTLE GIRL

"1 - 4 years

o

This is an attractive Tittle dress, which can
be worn for several years if a wide hem is
allowed at the bottomi . Use a thin cotton
fabric. The dres?® is extremely easy to cut and
to sew, although €dging the armholes may be
s1ight1y difficult for beginners.

EF _
a To fit age 1 - 2 years: 40 x 70 cm.
b.) To fit age 3 - 4 years: 55 x 80 or 30 cm.

—Elastic: 25 cm S

Cutting: The dress consifts simply of a
rectangular piece of material-with a seam
down the back and an elastic to gather it
round the neck. Two curved s]its make up the
armholes. -

- —Cut th&rﬁctang!e to the size-required, teaving
- the selvages ihtact. Mark out with a pencil
- first the half and then -each quarter of the
total length of the top edge.
Ten cm be]uw each quarter-mark, pencil the
arm slits on the fabric. Cut neat slits along
" the pericilled lines. - T

A3
| w0 e
s

. ¥y

L3 ( + &
3 ,

; i SO

Sewing:
1. Tack a single turn"in not more than 3 mm i”/ﬂ
* wide all round the arm slits. g
2. Cover the turn-in all round w1th buttonho]e
stitch, using embroidering cotton.

. Armhole . -
embroldurud in bultonhole stitch

3. F]at -seam together the two short s1de5 of\the
réctangle (the selvages). )
4. .Make a 2 cm hem at the bottom.

.57 Hem the top, allowing 1 ¢m clear inside

the hem for the elastic to pass through, .
6. Pass the elastit through this hem with a -

safety pin. Overlap the ends-of the elastic’

and join them by overcasting. S

Notes: LN

1. This pattern may be used to make a child's -
top. opening‘at the back (s1ze to fit age 1 - 2
years). .The top reguires 30 cm of fabr1c
70 cm wide, and 80 cm of tape. The tape
(or—r1bbon)ﬂ1s used instead of elastic to
gather the reck and is tied at the back.

2. The dress or top can-have a front pocket
(rectangular piece 14 x 8 cm). The pocket
may be embroidered to match the edg1ng
round the arm slits.

ALL DIMENSIONS IN THIS SECTION
ARE IN CENTIMETRES _
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AFRICAN TUNIC FOR A LITTLE GIRL

2 - 4 yedrs .
The funic is made from bright-coloured cotton

_ fabric.

]

Centre : place on fold of material

a5+

AR
2

<2

55

Fabric: 30 x 90'cm‘ .

Cutting: Back and front are'the same. Both are
gathered at the top by meams-ef a strap passed—
through the hem, The strap is made from a

strip of material 55 x 4 cm.

Sewing:

1. Work narrow hems round armholes.

2. Work 2 cm hems at top of front and back.
3. Join sidés with fell seams.

4, Make a 1 cm hem at bottom. - .

5. To make a strap, tack a 1 cm turn-in

along the edges and whip stitch together.

"6, ~Pass strap through both hems at top and

sew the two ends together.
Notes:

1. To adjust the pattern to dize 5 - 7 years,
add 5 cm at the bottom and make the strap
65 cm long.

2. A little dress may be obtained from the
same pattern. Simply add 10 to 20 cm at
the bottom, accerding to age.

ALL DIMENSIONS IN THIS SECTION
ARE IN CENTIMETRES -
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TUNIC (SINGLET) FOR A LITTLE GIRL

5 - 7 years - e
4 il

Fabric: 40 x 80 cm wide.

‘Cutting: Backy#nd front are identical.

(-
A -
\

Yy

Sewing:
Fell seam shoulders. :
Fell seam sides.
Work narrow hems round neck.and armholes;
Make a 2 cm bottom hem, '

Note: To adjust the pattern to size 8 - 10
years, add 1 cm to the side and to the centre
edge of the front piece and 5 cm at. the bottom.

SHORTS-FOR A CHILD
6 - 10 years

Use a plain, tough, nonsoiling cotton fabric.
The shorts have an elastic waistband and are
slightly gathered.  They are easily run up-and
make a practical garment, just right for little
boys at school.

30 x 100 cm
40 cm

Fabric:
Elastic:

weist

Fronl cuntrs

Back eantra

cont’d
Boltom sdgh
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; Cutting: Front and back are the same. Cut - 7
| out twice, with the material folded double.
i There are no seams down -the sides. The garment
i has only centre seams, front and back.
\M‘% :
Mo,

Eam.

L/

Straght

of material

g

Bontom hem

'Fell seam each leg to form leq openings.
- Make a hem 0.4 cm wide round each leg
opening.
“Join the two halves of the garment with a
fell seam, making sure that the two
_inside leg 'seams fit together accurately.
Make a hem a little wider than 1 cm round
4 the waist, and pass the elastic through it
4 .with a safety pin. Overlap the ends of the
1 elastic and join by overcasting. s

Ngfe: The shorts may be provided with a
pdkket., Place a square piece of material 12 x
12;cm on the back of the right-hand half
ofiythe garment.

90 rf wide fabric.
Wt separately.

The coliar and pocket are

55 x 90 cm
Cuttilg: Fold the métgria] selvage on se]@age_
Appigthe pattern so that the centre line of the
back

uotted Tine) lies exggtly on fold of C T

' centre I1ne of the front on the fabric -~

with erfcil. ]

S i
Cut offfso that the seldages at the edge .of the
facind (The facing is the

re left intact.

rr=in of the gatment.) If the fabric is

LB

-
")':F b

Fobf of malerial ¥ b
29

i
y
i

| 42%
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Mark 4.7 do' mt cuf

Facing

¥
el
Lo
K1

Y-

— 42;

L B

exact]y 90 cm wide, thé edge of the facing will
coincide with the se1v&ges If the width of the
material is 51ight1y more or less than this
figlre, the facing w111*be made that much wider .
or narrower,.but.do not change the front centre
line or cut away the se1yages.

The' collar is made from a rectanguiar piece of

material, measuring 36 x 7|1 cm which will be

folded in half lengthwise: %
A . '

Sew1ng .
. Make a narrow hem aroundlbrmholest ) !

2. Fell seam shoulders.

3. Make a 1 cm hem at bottom)

4. Turn in facings as penc11amarked tack

them down and whip stitch 'at bottom. i
5.  Fold collar piece. 1engthwmse _and-seam the e
ends 1 cm: fromiedge. Turn; inside out
Smooth down seams. i
6. Fit collar. Ta do this, first pin the
ends and centre of the co]Lar to front .
corners and centre of opening, on the
inside. Then tack inside portion of colla¥
to neckline from the 1n51de'and back




stitch, 0.5 cm. from the edge. Finally,

working from the outside, hem stitch the

outer portion of the collar over this seam.
7. Whip stitch the front of the garment up

to 13 c¢m from the collar,

Armhole

Note: A pocket made from a square piece of

material 12 x 12 cm may be added on the left - . \
side of the front. The pocket may be embroidered i
with a design or with the child's initials. %

AFRICAN TUNIC FOR A TEENAGER o :

Bust 80 - 90 cm ‘ - Make a 1 cm hem at ‘the bottom.

Armhaole , -

. 5.

P - 5 6. Make the straps by tacking a turn-in, just
Fa?r1c: 50 em x 100 ;m wide - over 0.8 cm wide, along the edges and then
Mark material as shown, or make pattern first, whip stitch the edges. together.
if desired. :

= B : ‘:lff/ . .

Posimon of strap on the insige

7. To attach the straps, fasten their ends to
the centre of each fold on the inside, and
hem stitch down.

- 5O
|
|
l
|
|
|

| ; i
| | 73
| '
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N ¥ 3
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Sewing:

1. Make a narrow hem around each armhole.

2. Make'a fold 2 cm wide at each top angle of
the front and back piece, and secure the
fold with a few stitches. See that on the
outside the fold is laid"toward the armhole.

3. Work 1 cm hems along the top of the front and
back.

~ 4. Fell seam the sides together.
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+ WRAP AROUND SKIRT

+\(\

Wars J- Yy LLremmén

Fﬁu 5cm

JJ””’,

{

WOVEN COLD SHIRT .

o AT 2 peas ,
/v\ 23 CM WIDE

/( +
]E M.;:bn .:.d-crurj
E.—___.—lk — : ‘furﬁ A &r -
Slu’Aar+|n5dlL ‘° o 3

for shoulders

Bk

/eﬁ‘—o vor fneu!s‘

‘l

r14./ This t-u“r ::»u'ewn.‘us5
ef~a skt
**6 am forg.

Croduf heok. made fom
Csxt hard weed

bar boe
Uaec’: ‘Eﬁr‘ o =

- Cbhlfihw+:*‘
: Pom\\os
| Blonkers
Caps

*Same as long piece woven. Crochet sides; add
sleeves if desired. Spin wool or silk on
spindle Toosely, crochet, or knit, make
needles fron bamboo.

: _H. Bekker
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EASY ?ECORATIONS -

!
1

: Fasily done embroidery on rik-rak braid can -
brighten nlain clothes.’ -

1“6\
e

,/"‘\,/"\\_/’-‘\_4’"\\,/’-\\h,/f\\\.

Pin rik-rak braid on material.

N TN I TN T

N LNLNSN NN

SN NN TN\ AN

Tack rik-rak in place.

A g\\_rff\\,’ib\,/7;2\//“\\'
NI AN N
e—”ﬂ“\av/’7\~1r’ff“‘~ev”“‘Q\r*’jgal_.z"‘-

Sew anchoring stitch in embroidery cotton.

T Also try muLtip1gar0wS at different spacings, or
1 add a pattern of simple stitches between or

d;move tackinag stitch.

‘Use 3 strands at a time out of 6 strand embroidery
jcotton. . :

¢

around the rows of rik-rak.

H

i Initial contributor: S. Holzknecht

Box 58b4, Boroko
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"HOW TO CROCHET

1. To begﬂn“

e

l‘\

| .Y

\ *See footnote
\

F

‘Hold wool or
string betjeeh thumb and index
finger of [heileft hand, with
the thread extended between the
other fingers,v Hold the hook
by ‘the f]angekbetween the thymb
and index finger of the right
hand. Use the second finger of
the right hand %o control the
stitches on the istem of the
hook. Take the hook,under and
over the exténded thread, form-
ing a 100p over the hook as
shown in diagrami{a). Take the

., hook under and over the thread

again as shown in'{b). . Draw
the wound thread through the
initial loop to form the first
stitch on the hook as shown in
diagram (c). Pull. the end of
the wool to draw up the slip
knot below the stitch., Hold

. this knot {or the base, as wark

i proceeds) between the thumb and -
. index finger’ of the left hand

2./ Chain: ! This “forms the basis
of all crochet stitches and it

. “shoyld be practised until it is-

warked. to perfection: Each
Stitch shou]d slip easily over
the hook ‘and must be even throu-
ghout. With the first loop on
the » take the hook under
and over the extended thread as

e

shown in diagram (a): "Draw the
wound thread through the 1oopa
on the: hook, form1ng a chain
stitch as shown in diagram-(B).
Continue working chain stitches -
as required. See diagram (c).

Work
through both 1oopsLof stitch un-

3. Doubie Crochetr

less otherwise stated in the
pattern. Miss 1 ch.
through next ch.
d1agrah (a}. Draw Toop through
the- Z\Eoops on hoock, completing
1 double crochet stitch {1 d.c.) -
as in diagram (b). Repeat from
*, work1ng 1 d.c. in each suc- *
cessive ch, to end. To turn,
work 1 ch.

L@ H
¢ 3

as shown jin

J*¥draw loop-

4. Half Treble
wool over hook
through next chF

+ Miks 2 ch,
insert hook

as shown in
aw loop. through
as shown in dia-
over hook and
‘oops, comp1eting
‘ch as shown in

for nuntber

1red\\ To turn,

diagram (

3 1oops on hook
gram ( Hool
draw through 3

half treble sti
{c}. Repeat frpm

of stitches req

*means "repeat until the next*"

cont'&




“7 *{wool over hook) twice, draw

5. Treble: . Miss 3 ch., *wool
over hobk, draw loop through’
next ch. -3 Toops- on hook as

shown in'diagram (a}. Wool over

hook and draw through-2 loops
as shown=in (b), wool over hook
and draw through remaining 2
loops, completing.one treble
stitch as shown in {c¢). To
turn, work 3 ch.

i
{
i
\

"6, Double Treble: Miss 4 ch.,
Toop through next ch., 4 Toops .
on hook as shown in {4}..° (Woo]
over hook and draw through 2 -
loops) 3 time%, completing 1
double treble stitch as*shown
12 (b). To turn, work 4 ch,
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IMPORTANT NOTE |

surfaces to be codted
with PYA adhesive

Contributed by Sr. Godelief, Box 3, Lae
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Legs for a portab1e bench are
made of p1eces of pipe. Let
;. legs angle outward and_ they. >teol made at Ba

become stronger with a load. sYocational Centre,
package.
with split rivets

from nails) and waghars.

With just these Lools and rivets you can do a surprising
amount of metalwdrk in the village w1thoutfe1ectr1c1ty
or a forge. The crank grinder {made in Chinal is avail-
able from Steamships Fardware, Lae, for KI13. w/o stone.

Stool made at Baitabag'f

folds into a compagt flat
Joints are held

*sptit rivets made from Targe
nail (cut with hacksaw).

P e
77

MydaEn a. . Wasv‘)er-

{made

A home made gr1nd1ng wheel at SIL Ukarumpa,

EHP.  The stone is made from sharp-cornersd
sand with just enough cement to bind it
together. It has a square hole. '

The shaft is made from a square board care-
fully fit into the hole. It is rounded

~wherg it turns in its "U" shaped bear1ng

A piece of galvanized 1ron holds it in.

The piece of tyre has water in it.

B

~t
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torTERS '

WHEEL

PUTTER S 'H'HEEL Make it spin fast by tur‘mng 1t

with a pomted stitk in a small hole in the cont:refe. )
The. whee1 is heavy encugh that with pract'ice you :
can throw a oot with each spm o :

Another design: A simple kickwheel

Father Kingsley Gegeyo, Executive Officer
of the Melanesian Council of Churches, and
Bud Larson of SIL examine a knife and saw
Fframe made by villagers in Syz Village,
Northern Province. " e

Trays for many ___use';rf



B, ¢

OLD TYRES

1. Boat bumpers at piers - or on boats.

2. Tread for wooden or steel wheels - cut tread of
tyre intc bands of desired width, nail to wood,
or "sew" with wire to the steel wheel.

3. Harness for work animals - cut side walls {in
» | a spiral) into strips, rivet {or sew with wire)
) according to your own harness design.

4. Shock absorber for towing vehicles with rope,
or on front bumper when pushing vehicles.

Cushion for pértable gererator - laytappropri-
ate, size. tyre on, ground, set generator frime
-on top - very smooth" L I

G, Feed trayghs - cut i ha1f around tread
?; Temporary eng1ne,m&unts - cut pieces of tread

to size - this &an keep your vehicle going
until you get the right~part

8. H1nges for heavy qates or dgors. Two or more
rectangular.pieces of side wall nailed well
to post and to gate or door.
JL,9. Playground equipment - swings of var1ous types,

L

crawl-through obstacles.

10. Flower pots:
a) cut tyre in half
. b)

around tread.

cut off inner bead: bend in a circle, with
the tread part up and outside to try for
size,

¢) cut off at desired point.

d) sew ends together with wire,

e) sew rubber circle into bottom with wire.

11. Sandals - these are difficult, but with practice

some- attractive™ soles can be made with treads
and straps made:of leather or inner tube. (be
careful - they mark floors!)

12:/,8f6p soil erosion on steep hillsides - join the
7 tyre circles with wire or cable, flat on the
ground. Plant bushes or shrubs in the centre
of the tyres. The soil will be held and the
plants will grow.

13. Smoke screen - burning tyres will keep birds
from raiding the crops you're growing. (but
also kills trees and shrubs in the vicinity.)

14, The wire left from burnt tyres is sometimes
useful, although it rusts very fast.

15, Make your roof! (p 183)

16. MNow you add some - write us a Jjetter!
H

How can we cut old tyres? The hardest part is
getting the first cut through the tyre. Use a
pointed knife or a pointed chisel amd hammer. It
helps to have two persons - one to held the tyre.
Once ycu get started, a sharp bush knife will do
the job, with the person holding ‘the tyre spread-
ing the rubber so that the knife will not "stick".
Pouring a small trickle of water as you cut will
make it easier. For a big tyre, pound the back
side of the bush knife with a hammer, "steering"
the knife as you go. But start with a small
tyre, and when you know how, move to larger ones.

How can we put holes .in old tyres? We-can drill

them with a steel bit, or burn through with a red
Make 2 or 3 pointed rods with handles,
Use in rotation,

hot iron rod.
Heat over red hot coals.

.;' ,"f -
CLD INNER TUBES |
1. Cut into strips and tie your things on the {
back of a bicycle or motorcycle.
2. Bind up a broken car or truck leaf spring
as an emergency repair,
3.  When glueing, clamp two piaces of wood together

with strips of inner tube.

A door spring or other kind of stretch éprﬁng.

=

5. MNail a rubber flap to a door; just above the
padieock, to protect it from rain,

6. Wrap thin strips arcund a bundle of coconut 1eaf
mid-ribs to make an out-door broom.

7. Tie bamboo scaffofding with strong rubber strips
to paint a building.

B. Assemble a small buitding or’ shelter of Yocal

materials by tieing with rubber strips. cont'd

215
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9. Wrap Jnner tube strips around leaky pipes as a
temporary repair. It miaht Tast for years!

10. Inner tube squares will make hinges for animal
.cages or small cabinets. Fasten with tacks.

I1. Sling shots - mustn'tforget those!

12. Faucet washers or other types of rubber gaskets.

13. "Flap" valves for air billows for a forge.

14, Diaphragm for small water pumps .

15. A model bio-gas digester wats made from an inner
tube and shown at a recent workshop in Rert
Moresby.

16. Whelt inner tubes can-be used to float things
in water. Many inner tubes used together in a
frame can beuusedjto float heavy things.

BEDDING FROM INNER TUBE STRIPS Y
|

Construct a rectangular bed frame|with wood poles
or boards, support it on wooden legs.

Cut inner tubes into lengths apprex 6-7cm wide,

Half the strips must be a bit'wider than the bed,
the other half must be a bit longer than the bed.

Weave the strips. It need not be tightly woven -
you can allow gaps. .

Nail the ends to the frame.

FLOWER POT FROM TYRE o o

Cut tyre in half across tread using knife and hacksaw.
Put a hole at both ends of each half, -and one.at the.......

bottom for drainage.

Tie rope through the holes 'of each half.and hanq.

7. A round eanJ557¢évéf fied to an inflated inner
tube can turn it into a trampcline, or 1nverted
into a play boat or a life raft.

18. MWeave straps on a %ed frame for a coemfortable
bed.
19. Insecticide duster. (p 165)

20. Bookstrap - cut a complete c1rc1e like a big
: rubber band.

coay Elastwc\fd? a ‘fish spear Qun .-

How do we cut old inner tubes7
are the best tool,
a rough cut is needed

Heavy+dity scissors

When wrapping something with rubber 5tr1p5 the top
layers of rubber usually exert enough pfessure to.
hold the starting end secure. The finishing end can
.usually be tucked under a tight earlier wrap,

but a sharp knife will do, if only’

Contributed by: S. Tracy, Box 1539, Lae.

. TOOL FOR CUTTING |
O“-— :DRUMS‘ 7 ‘ o ¥ .o g ‘,,E..a,
o ‘.; B ‘.*.ns' T | l HOJ4 ;‘w‘ w(f‘
o . '. | ) C : h‘-ﬂ‘ cuul usmr
Hit here n /

With hammer

make a sha
notch with.

¢

a{ JHW*ng whevl

B
-

200 LITRE DRUMS

Drains under roads.

Fi1l with cement and stones to stop erosion
near wharves. ;
Hot air pipes for copra driers.

101 different kinds of ovens and stoves.
Forms for concrete bridge and pier pilings.

#




enliven; inspirit;

"Animate” - ”To breathe 11:9 into:
inspire; actuate"”

"Animate" is a qood word because its meaning speaks
of Tife. It carries with it the suggestion. that
somebody is doding something to someone slse. But
what? In this case, it is action that makes others
alive, obviousty not in the ftesh and bTood sense
but in the bodily sense of beina more wholly aldve.
Tt is action tHat helps others fo move forward, to
decide and to create. That movement, decision and
creation is not! for personal advance but for the
people as a community. The "people" may be any

" group whose T1ife we share - a village, & town
community, a trdde union, a club.

_The difficult thing about animation is that it is
‘an action d1fferent in nature from actions which

we usually make for communication or education..

The key to animation is to . live 4n dialogue- Eut
| the fact is. thatimest work-with-peopTe s & process”
- of telling, teach1nq, or at best, extending to
; them some spec1a1|know1edqe

. }

'Rea1 d1a10que (or deep mutual speak1nq and 115ten—
:.09nq) tuens this approach inside out.
“‘not’ just’ telling ... it is listening.
just teaching it is learnina with. It is not

, Extending knowledae ... it is discovering the rich-
“ness of knowledge already present in the Tife of the
people - knowledae which they themselves may have
‘come to believe does not exist.

It is not

Dialoque means discussing the life we share - the
world in our midst - so that fogether we can
discover the thinas we want to change. {Nialogue

is not the action of an I, nor is it the action of a
small powerful aroup.) The animator can think of

. himself: or herself as entering a different world -
the world as it is experienced by the people_he/she

Becausg 1t is ..

then

As the animator beains to see and understand,
his/her role becomes more concrete because now the

animator can help the people to see. This can be
done by re-presenting to the people the 1ife
situations which they are having difficulty seeing.
Their condition is like being inside a box and __ .

1s work1ng with. It is a loving act, which does

ngt say "no" to the known world of the animator but

says a clear "yes" to the life and experience of

tm moﬂe
As the anlmator Tistens and shares in the 1ife of
the community, he/she will become aware of the
discontents, the worries, the deep and nagging
questions of the pecple, such questions can be
profound because they have to do with a people's
sense of human dignity. These questions can also
be so difficult to take hold of that even the
people themselves may not know what is concerning
them. These guestions have to do with the relation-
-ships of men and women to their natural. environment,
their re]at10nsh]p5 with their ancestors their
relationshipsiwith each other and their re]at1onsh1ps
with the land and the produce of the land. These
are the matters of basic human dignity. In scien-
tific language we call them social, economic and
political affairs.

therefore not being able to see the box. A re-
presentation can help the people to get out of the
box to see it,

Paulo Freire, who explored this process of animation
with peasants of northeastern Brazil, used slides

and drawings to objectify or show in a real form
the 1ife of the peonle. -In this way their 1ife

"The develomment issue is not the amount
of money and expertise we can hand out
but the prophetic fire and depth we can
communicate to ask new questions and
sumon people to take their destiny in
their own hands together as co-workers
with God."

Phillip Potter
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became for them an object - something concrete which
they could talk about, criticize and act upon. The
Stdeaof rezpresenting . is @ reverse apDroach From”
that of presenting, wﬁ1ch is the cdmmon method of
teach1nq and commun1cat1nq In-the act of re-present-_
ing the—animator.trTes to make simple, clear and
concrete for the people what they already know. It
is a process of "making alive™ because it reverses
the process of presentirng. Over the years,
“presenting” has convinced the people that they. do.
not know.

; P
But what kind of picture will accomplish this re-
presentation? The picture must express the basic
question which the animator has perceivéd, .Frefre
uses the example of labourers constructing beautiful
buildings of Brasilia, thejr capital ¢ity. He ex-.

-p%ﬂ*ﬂﬁ—ihﬂ%r{hegwﬂFkEFSAWET€—bﬂT+éTng—beﬂUt%fﬂ%————————**f*ﬂ%h*ﬂﬁ‘fhﬁ*?4W0F4d144$hey—Géﬁ create—and recreate -

-houses,-"but they did not have houses". A picture
of men with -bricks, troweTs and mortar working on

a building helped the people.to clarify the nature
of their true situation, one of enslavement. A
picture might be of wharf workers or road labourers
or market women or proyincial officers. A picture
of a_man in_ grass clothing standing in-an out=s
r1qoer canoe hold¥hg to the rope of an administrat-
ion vessel has proved effective in helping people
to.see themse1yes, and to voice their sense cf

-_i.n‘-]' us t—icema bewt-economic-and-palit icatarranqements;

A deve]opment worker reported hear1nq a man dec]are
"These politicians are try'ing to sell us like'a
basket of kumala". The words reveal an awareness

of Epe 1nhuman1ty)present in the political strucdl
ftures of which that’'man is a part. As long as hef f
Was sunk in these structires unab]e_tg control”
“theim,. he ‘wag’ ‘unawar¥.. He could not sce the box. ¢
‘Once he sees, and once he knows he seés, then he -
s motivated to begin to shape &tructures that
restore to him-his human rights and dignity.

Sbmetwmes these questicens about the meaning of life
20t the 1nJuSt1CES that oppress us are called

hemes". The themes in the 1ife of people.are.the
d11emma5 which, in a sense, give the people energy.
The themes stir them, motivate them, get them going.
To the extent that the theme can be clarified by
the people, they are capable of choosing an action
to overcome the obstacle and improve their own
-guality-of-}ifes -

*Or the re-presentation may not be a picture, In

PNG today there are manv artists of the contemporary
struggle. Poets and playwrights are expressing the
dilermas, the sorrows, the confusions in tha life

:

¥We must find ways to stimulate our
people to ask thamselves ba%ic -questions
about where thev are going, what forces
.are taking control over their lives:

'What is happéning to our young
people?'' / "What is ‘happening to our
ground?" / "What is happening to
custans & values?" / 'ﬂhat is happ
to our money?"” W W

--presentation, a totally d1ffe:ent—understand1ng—ef —_—

'.*‘atpeady possess-

~nay. also y1e1d thematic répresentatlons

—mm——owR- themess—which—givethe-peopte a-untque d€_fﬁﬁrﬁv*¥g4‘

. . . i
of tcday s people, all of whom are caught in some
_way in the whirlpool of change. Any of these.. -
expressions of the deéper rea11ty of Tife - where we
play out the drama of winning our human dgnity and

our_cultural identity. --can-be -used o -pfeﬁeﬂf"“"____
to the people their own 5pec1f1c themes,

" In this use of pictures, poetry, plays- and even some .
radio programmes and newspaper quotations as re- ST

media emerges.. The media are ng longer aids to the-
communicator but become instead the medium or

means through which peaople dialogue about their
warld. The picture or drama or poem stands in the
midst of people - re-presenting to them their own
life, which is -the trus medium for their dialogue.
In this way men and wemen can begin to fashion and

the1r cu}ture in their own time.

The need "to 1TVE in dialogue never ceases in this
process; The animator does not tell the pecple... .
the1r‘themes " He/she represents them in such a way ......
that*the peoffle can discover and speak clearly
about them. The role that follows may-be in
planning a strateqy and finding the necessary.
resources, but this 'stage too is one of saying "yes" \
to th strengths and know]edqe that the peopbg A

(For p1ctures, search the F11es of a governmen
Anformation office. Collect the pictures in ’
maqaz1hes or newspapers. Borrow pictures of peop]e ‘

engaged in their everyday 1ife from the social S
studies files 6f the- education department. Calendars s
Photo' Y

graphers car make “theTr own 511des and pr1nts ) .
o N =('; |

Some. examptes of the way this approach has worked in "

communities may help to encourage leaders who B

deeply trust the people and who seek to stimulate .

and organize them. But some warnings are needed.

Animation; is a long process. People are not

- empowered to act overnight. A few sessions using
techniques of animation will not prove to be
magical solutions. Ideas used by other people in
other settings cannog be transferred to another
community. Every community has its own life, its

Some communities may share common themes, or a
nation may have its themes, but it is important
for the animator to realize that he or she wil]
need to fnvént the media that will-help-a particular’
community to see its own Tife.- Also through the
~animation process, some people may begin to change
heir behav1or, but for most people to Tive differ-
ntly is a very risky struggle, demanding patience

and understand1ng. ; .

The fo110w1ng examples use Bib}ical quotat}ons : - |
together with pictiures tc oper up the 1ife situation.
These are often a good‘start1ng_pant.because most v -
" Papud New Guineans respect the Bible. However,
other written materials which express the basic
ideas of justice, truth and human dignity - national
constitution, human rights declarations, Eight
Point Plan - or written statements by trusted
leaders - can serve as we11r43@~4d%ﬂg—$ﬁ§lﬁhggg

R o

a_place in the 1ife of the people: — =~
' : cont'd
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JAMES CHAPTER 2

My brothers! T vntir 1ife ac heliavere 1n

. My brothers! In your life as believers in
pur Lord Jesus Christ, _the Lord of glory, you
must never treat peoo]e in different ways

because of fheir outward appearance.

‘Suppose a rich man wearinag a gold ring and /
fine cloths comes in to your meeting, and
a poor man in ragged cloths also comes in.

If you show mere respect to the well-dressed
man and say to.him, "Have this best seat hare,"
but say to the pogreman, "Stand, or sit down
here on the floor by my seat,” then you are
guilty of creating distinctions among your-
selves and making Judgments based on evil
motives.

the d1scomfort they felt in relationship to traders.

eture;thai_wasgusadﬁin_help_pgnplegface,”:,

These questions guided the discussion:

What is happening in this picture?
! What are the thoughts of the man?
How do you think he feels?

Share stories about ships coming to your village or
your island. Think about thése th1nqs '

Why did the ships come?

Why do they come t&day?’
Strips-bring, much‘ta—thE—TETandg
take away? o :
Is the man, richer for poorer because of the 5h1p7
What wili happen to him? ‘

What do they /::,

Through this discussion a group found that their
romantic ideas about ships, part of the stories of -

“—confusion -arcurd—the idea,"what-is-man?"

“This picture helped a_group“ofgﬁothers to redis-
cover theirirole as teachers of thetr chitdren:——
Most parents and other relatives today have given
away responsibﬁ1itv to formal schools and no-longer
have confidence in their knowledge, skills or
ability to teach.

The picture shows a boy who used the materials of
nature to change his envirvonment. His bow and arrow
is a fundamental toc?l, created by him or the people
who teach him. He represents to a community the
reality that they are creators of culture. In
today's society, where peop]e feel that culture is

pouTrTng TnCJpon them, Trequiviing their adapt§t1on
they can begin to rediscover their creativity and
traditional- self-reliance. The animator read the
Biblical passage from Genesis (1:27-28) and used
these questions to keep the discussion moving:

What does it mean to "subdue the earth?"

How has this boy subdued the earth? .~

In what ways are we master over "the fish .. the
birds .. and every living thing?

Who taught this boy to make a bow and arrow?
Who taught-him where to look for fish?

What are some other things he has lTearned from
the people of his village?

Man's religious understanding of himself can affect
his power to create or to believe that he is capable

of changing the conditions in which he Tives. :This
picture has helped a community to think about itheir

the past, d6 not fit the real 1ife situation.
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‘What are we sayina about curselves and who we are
as. human beings? .

4

“Share’ them With others.
.sameone you know?‘
Psaim 8:3-9.
to see man as he truly is.
this man?
or think of others:

Nhat are your thouqhts as you Took at thlS p1cture? .
Rges this man remind you of

Tell & story about him?
- Throuah Biblical

Read -
revelations we come

slave ruler creator :free man 11beratbr
master servant Imitator Drisoner~ <inner
powerful.. small intelliagent a]one p

weak mighty dianorant together with others

cont'd

How would you describe *
You may choose words such as the fo]ioanqm

CHATIGE

rarely takes place
. when people are “vomfortable” or think
that they are comfeortahle. A tension
must develop before persons or groups
can have meaningful change. These ten-
sions are often expressed as a felt need,
and are finally articulated in one way
or another. °

Commmity development workers who mere—
1y helpw people to become “comfortable',
who simply do things for pecple - identi-
fying and analvzing their problems for
them, and "doling out’ answers, are part
of the preblem, rot part of the long—term
answer. : N Sl — e

- I

- are these people workwnu for?'s

_SHARE YOUR EXPERIENCES IN THE TMPORTART WORK. OF

This picture helped a group that was troubled by
“the fact That their work was no Tonger related to
their commuhity 1ife. , The animator asked, "Who

and then 1ater read
some statements about -sccialism from thes Mr1i1ngs, s
of Julius Nyerere, the president of Tanzan1f in
East Afrita. The people-were able to distinguish’

befween work which they do (1) for money, (2) fer-
self-advancement, (3} for community, (4 for
businessmen who live outside the community. They

were able to .see how patterns of work often conflict -
with their bhasic he11ef§ abput the purpose of work.

A good sburce of pictures is the CAVA Calendar -
The National Catholic leendar, available in many
Fookshopsy cor from CAVA Studio, Box 133, Goroka.

ontributed dby: R. Coop, Box 30, Rabaul.

INFORMATION ON SOUTH PACIFIC ISSUES

- LS

POVAT *

Peop]e 3 Att1on Front, F$3.00

Suva, Fiji.
POVAI aims to provide information and views on the
various struggles of people in the Pacific to deter-
mine theirown 1ives, Contains material not usua]]y
found in the régular news media. Six dssues per year.

SURELY YOU CAN HELP US IMPROVE LIKLIK BUK!

BRINGING ABOUT MORE SOCIAL AND POLITICAL ANARENESS.:
SEND AN ARTICLE TO LIKLIK BUK ,.BOX 1520, LAE.;




SOME TYP ANESIAN CHARACTERISTICS

TRADITIONAL MR
_OR GOALS % o
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/

N B o1 ,
THE CONFLICT BETWé;N TRADITIONAL MELANESIAN
AND MODERN WESTERN VALUES AND GOALS IN
DEVELOPMENT

/

—

/’."' . _ ! /"‘ l‘ .
- 8 s .
SOME JYPICALfNESTERN SOCIAL CHARACTFBISTICS OR GOALS

al Melanesian S?.ietiés sought to
te of stabilitsg balance, harmony.
“Teaders strug-_ed to keep their

The tradi
preserve a
‘Above all;
group intad
This usuall: ) The

fjsized, Individual-
i ¥ was.-frowned -

1% and practically
1y defined roles .
inkhip and interdepen-

’Chi]dre% were
- right in the'v§
which reinforce

i

n_famlﬂgp R S

S n
Most modern western societies prefer.an open soc1ety
with capacity fo change. Individualism in eficour- .
aged. There is great mobility, with' persons free
to find "Cmnnu§1ty" on their own terms. Privacy is
valued. Bonds of kinship are often jery weak.
_ Secur1ty is ‘often based on a job or on the nuclear

i
Ch11dren are educated formally in c]aSsrooms, often
‘rather theoret1ca]ly, often away from'the immediate

/ community, with a great d1vers1ty of noies, oppor-

tunities for 5pec1a1123t10ns

~gam‘se the people, settile. d1s—
kalth, dignity,
1 S

--Re]at1onsh1ps with of
entered into very ca¥gti
time. i

s

ObJect1ve concepts of r%%ht or wrong d1d fot really

thr1ve Behav1our Was -Lomoted wh1ch suphorted kin-
% particul-

~.ar moral code.
fsoc1a1'pressure5 Confl
minimized; byt conflict wWgth outgtders was ‘quite
_common. Identifying withta side/of "right". was not
nearly,so important as ide t1fyfng with wantoks.
Handling af conflict withig the group was more.
concerned with reconc111atfon ‘than with punishfient.

X X through
;ﬁt within/ the groUp Was

7
=~ /

i : / n

The ground was not only a fﬁace on which te Tive and
produce. It was the seat of cwltural ties, the focal
point for human.re]at10nsn1p5, cultural values, ;*
language, ambitions. A spec1f1c geographical place
where a person has h15 Bhysicai and‘5p1r1tualkroots
was the place of one‘s/ancestors, the lacation bf
the familar myths handed -down from‘one generation %o
the next. It could not be owned by any one individ-
ual, and "sale" or lease of land meant somethin -i r
different and Tess absolute than in the western sense

.of the word..

© place. - ¢

: ';

?011t1cs are h1gh1y deve]oped formal.| Leaders are
~elected through a tlearly defified process, with
leadership centered more on intellectual rather
than physical qua11t1es. The Teaders don“t carry- -~
the great range of functions, as in He]anes1an
socigties. A great deal of “delegat1ng“ takes

*

"

N W-

' 7 -4

i +
.-

Re1at10nsh1ps w1th other persons and groups tend tq
"be entered into easily, but are less persona] more
superf1c1a1, -more easily broken.
b
»J-‘- H ' N ;

£ o
Most western societies tend to be rather mora11st1c
-(at Teast most of them have rather h1gh1y developed
laws and moral codes, even.if they're not' closely
fo]]owed in practice!) Enfcrcement is quite formal
with more emphasis on punishment than on reconcil-
iation..

2 Land is primarily a place on which to 1ive,.a'p]ace‘A-ﬁ

from which you can do business, or a resource for
production. ' It is seen for its usefulness, not for.
its sentimental value or religious significance.
Individuals *can often own land and do almost’any-
thing they want with it - divide it, sell itita . .. ...
anyone, destrdy its usefu]ness if they p]ease
It's interesting that in very densely popu?ated
countries such’'as The Netherlands, Israelss Janan,
however, we see Tand laws com1ng back to tr1ba1v
“type controls. o : _ E



_The-primaryfeCOnomic goals were subsistence .4nd
~prestige.~ Through communal enterprise food was -
“grown'and collected. - There was much sharing;
~J1ittle storing. _
~ form of food (usually pigs) or money (such as
shell money) which could buy food, and in a highly .
- ritualistic fashjon was directed in most tomplicated®
'ways to achieve situations which might return maxi-
mum prestige.. Prfestige was often visibly measured
in terms of pigs and women.

R

A

Exchange was not maan]y for the purpose of obtain- . ;-
ing consumer_goods - it served to maintain ba1aace,

to br1ng about: 5har1ng, to_p]ay out “one- upmansh1p

.The.. e;oﬂomy as. a;_ystem was not dynam1c, but was
rather stat1c or changejess,. -

-

.. subsistence and prestige. "

Capital was accumulated in the . ‘g - usually more simple_and direct:

- improve physical comfort,’ convenience, security,

Re11g1ous and seeu]ar goals were h1gh1y 1ntegrated
“Religious. know]edge~gave power for economic and
tother: farms -of. success, Religion was.a community -
wmatter, not ‘just an Andividual matfer. Sharihg,
1ther.: then obedience,to aﬁre11glou5 code, was_.
stressed,” FuT?111ment ‘was ‘seen in terms of th1s
woerTy llfe, not 1n another unseen 11fe

“1is irrelevant to economic success.

Econom1c goa]s of most western soc1etres, as. in
Melanesian societies, might be’ seen in terms of -
However, - they are: 5
earning money to 2

prestige. Wealth is defined differently. . "Tha

“holse, the cloth1ng, the car, the e]ectr1ca1

appliances are all visible signs or criteria of
success qr failure. .Pursuit of success is carried
out in highly individualistic manner. Sharing is
Timited usually to nuclear family, there is much
saving, much-accumyTation of wealth by individuals, .
Capital is often accumulated for the purpose of
enhancing earning capac1ty.

‘Exchange is very pract1ca1, not . ceremon1a1, usually

bdsed on cash, and is seldom subject to group contro]

The econ0m1c system is h1gh1y dynam1c, very ﬁubJect
to change and f1uctuat1on\

A high degree of_spetia]ization.ie found.

In most western societies there 1§ a clear- separation
of the sacred and the secular. Religious know]edge

Religion is a
private, : .individual matter, often, with- even the .-

. fam11y avgiding Tnterference with individual relig-

fous preferences Religion often aims at. fu1f11ment

" 1n‘some other }1fe, rat ér than thas onq E

S

AR i C Prepared from var1ous.papers of the MeTanesran =

‘Institute

.

SOME GUIDELINES FOR DEVELOPMENT PROJECTS™ 3.

These guide]ines.indieate the kinds of activities
which the-Melanesian Council of Churches wou]d
11ke to encourage:

1. - Comunity-oriented- act1v1t1esfwh1th - o
‘ a) Serve humah needs in the context of the . gf
- . mdecmmmnu,, '
- -b)}" Have incentives and vested interest for -
—7+ . ‘success rest1ng with: thd’ community served,
and not with olitside Jeadership; ‘
r‘r’*c}——Foster:group*cooperat1on and community
: sp1r1t.3
. i

2. Ind1genOUSwTed activities which_.

“dyReprésent indigenous initiative, use
,indigenous leadership, and which “re]ease
.the ‘energies of the people S

). ._Emphasize~ “indigenous participation, n
~-decision -making, and tend to Build indig-
enous responsibility and initja;ﬁﬁe

5. Act1v1t1es wh1oh'j

307 Activities which produce self-reliance rather

than dependency (especially -in relation-to
things 17ke leadership, running expense,
expertise, supplies of essentia] materia]s).

40 fAct1v1t1es which aim for long-range, basic .

effect, rather than short term ame11orat1on

- :
a) Promote reconciliation and understanding
between persons, clans, groups., and

Yarger communities. L
Enhance cooperat1on, coardination - and
utilisation of ex1st1nq resources.

s b)

Creattve act1V1t1es which lead the way in try—

ing or demansfrating potent1a11y useful .
techn1ques.-~w :

7. Act1v1t1es wh ch ‘help to make the ‘churches’ .
resources, of. manpower, expertise, and organiz-
ational network avaa]ab1e to the larger

. community.

W
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e 1rreTevant or harmful
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\COOPERATIVES AND® DEVELOPHMENT

The key to successful, cooperatives is EDUCATION IN

.

BASIC HUMAN DEVELOPMENT. The procesé of creating
awareness s the most vital need in Me]ane51a today:
awareness for and participation in what is “happen-
ing. = Then &econd]y, and only secondly c¢an come the
tra1n1ng in economic development.

The setond ajin of development education 5hou1d be
to devise economic models baseg on our culture, ”

50c1a1 needs; and environmental patterns.
er many of the imported economic models to-be
so:ﬁ“ *

f alT the imported economic models, the commun1ty

2 'and communal aspect of the cooperative model is
However,
“in many cases cgoperatives have been wrongly led to
’develop a5 big companies, dependent upon foreign
,expert%ﬁé, and overly concerned with profit-making.

the nearest to Melanesian life traditions.

(Ed1ted portions of a report from-the Tubiana,.’

-Nbrth Soﬂombns, Seminar,on Cooperatives, June -

Y For, further information write:

shureh and Society Programe.

; Pac1f1c .Conferencé of Churches
Box 5768. . .
Boroko, PNG ¥

We consid-

WOMEN IN RURAL DEVELOPMENT

3

“INTERNATIONAL WOMEN'S YEAR WILL BE A SNARE AMD A
DELUSION UNLESS IT INCLUDES MOBILIZATION OF APPRO-

———PRIATE TECHNOLOGY TO HELP THE QVERBURDENED PEASANT -

WOMAN EASE THE BURDENS OF HER TASKS, BECOME MORE
SELF-RELIANT, ‘AND ACHIEVE GREATER DIGNITY AND
EQUITABLE STATUS., OVER THE YEARS, VERY LITTLE

- ATTENTION HAS BEEN GIVEN TO HELPING HER FIND THE

SKILLS AND TOOLS SHE NEEDS TO BECOME A BETTER

FOOD PRODUCER AMD PREPARER, WITH BETTER CONSERVATION

OF HER ENERGY, AND BETTER NUTRITION FOR HER FAMILY.

. THE LONG NEGLECT OF HER NEEDS AND CLAIMS IS, TO MY

MIND, THE MOST QUTRAGECUS SIN OF BOTH NATIONAL AND

EXTENSION OF BASIE H RIGHTS, THE TIME'IS OVER-

INTERNATIONAL STRATE§IES FOR DEVELOPMENT AND" FOR THE

DUE TO OVERCOME THISINEGLECT."
. E .
Frqm a Worid Copncil of Churches staff report,
[ O

L]

-

Jdon,

.A FEMALE BODY COUNT IS NOT A GOOD MEASURE OF THE. |

MEANINGFULNESS OF WOMEN'S INVOLVEMENT OR THE
HELPFULNESS OF A° PROGRAMME. WOMEN SHOULD
PARTICIPATE IN EVERY ASPECT OF AN-INSTITUTION
PROVIDING SERVICES. TO WOMEN AND CHILDREN NOT ONLY

, AS RECIPIENTS -OF SERVICES BUT IN DESIGNING
PROGRAMMES, CARRYING THEM OUT, SERVING- ON GOVERN-

ING BOARDS AND IN EXECUTIVE LEADERSHIP.

-

“RURAL WOMEN HAVE BORNE ON THEIR BACKS THE ECONOM-
IES OF WHOLE NATIONS, THE WELL-BEING OF MILLIONS.
THEY HAVE DONE THE WORK, WITHOUT WHICH THEIR FAM-

I'IES, THEIR COMMUNITIES, THE WORLD," LB FALTER.
AND COLLAPSE INTO CHAOS, IHEY ARE AS NG -AS
THE LAND, AND AS THEY FREE THEMSELVES, j EY %ECOME_

STILL STRONGER, AND ALL THE WORLD HITH

From the filmstrip "As Strong As The Land"

|

o T

_ . -
ARE_YOU CONSIDERING A PROJECT FOR WOMEN? *
1. To what extent are the women who are the

project's beneficiaries invelved in its initiat-
formu]atﬁon, direction and evaTuatﬁon?

2. How does the project empower women to affecf
their own situation, enabling them o be “self-
reliant-and se]ﬁ-determlnqng7——wbat opportunﬁt1es

' “does, it offer for retraining :or updrading skills™ "’

which ‘enhance oppoxtunjittes .for self- r€11ance?-

3. How does the project help Bevelopeconomier.
p011t]ca1 -and famiiy 1ife patterns and mode15
tHat are Tiberating?

-4.  To what extent does the project include women

from the poorest or most dependent sectors of
the1r society? .

5. In what ways does the project increase

i pelitical consciousness about sogial and political
#seatus, enabling women to speak out about their
“concerns to government, church,.farmers'
" organizations, and other 1nst1tyt1on5 ‘that affect

or tabour

their Tives?

6. How does the‘project strengthen supportivé
Tinks among womeng and help to reduce the sense of
1501at]0n so often exper1enced by rural, women?

7. How does the project 1nt%grate rura] commun=-
ities into processes of national and regional
development?

8.  How deoes the project encourage development of
national and local institutions, enabling them to
identify problems, plan solutions, organize work
and carry out operations ‘all on an integrated/
comprehensive basis? Could it serve as a model
for other projects?

cont'd
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9. What previsfon does the/project have for EB&LEEQBBQ§_ are perhaps the mostfw1de]y ava11ab1e

monitoring its.affect on girls and women at every .. -vfisual aid, familiar to us ail. But few tkachers have :
age 1e e]? ;_ _ . B e rba11y deve]oped their techniques. for using a2 chalk- .
! 4 5 ’ | board Here are some ideas: :
10 How . does the prOJect cantr}bu%e toward ‘a more ai Start with a clean board
positive self-image for women, especially in‘percept- b} [ge large pieces of chalk, jf possible, and
jons of themselves as important members of the rural - | soft chalk, if possible.
- labour force? TP ¢) Use coloured chalk as well as white.
. ‘ S d) ﬁ Print. whereyer possible.
From: Women in Rural Development ioe | GF% straigh “lines. Keep material neat,
X The Women's Division : s - orderly, and uncrowded.
Board of Global Ministries L f} | Use templates dripatterns if you have te repeat -

"Uﬂ'it_'.ed Methodist Church. i I " a basic form many times- i .
: . T : g} TUse a good eraser, S
h} Use a2 stick for pointing. ,
_ o ‘ i} Put materials on the board step by step as
RURAL DEVELOPMENT TRAINIMG FOR WOMEN © | You present your idea. ) '
= o J) Plan anea what you W1]1 put on the’ cha]kboard
} " and whdn you will put it.

B

South-Pacific Commission,

; i Other notes: Try to use a glare-free board. A e

_gg:nggégy Edﬁ(iﬂ_ﬁ__t’lon Tra1mng Cfntre, _' ST e T T T T REN=C0 oured board 1s res tful to the eyes. Don't _

Raiwaga PO. R . ! wash the board with wéter very often - it will fi11 - -2

Suva, Fiji. : ‘ ‘ ‘ . the surfaces. If you want to make semi- permanent

: T . L %=*marks moisten the board before wr1t1ng
ves a 10 month .course in home economics-for

?:_-aders and trainers, ma'ln'l,_y for women Programme ' FLANNEL BO“DS 0OR FELTBOARDS can be att actwe, CO]-.

includes practical skills in meal pTann1ng, use of outful, inexpensive, versatile, and make rapid

foods, home gardens, health, first a1df1n the Fome, presentation of your ideas very easy. -

" sewing/clothing, usg.of fam11y resources, handcrafts, -
techniqUe(zand methods. of teaching.

* .As you know, flannel is a soft, fuzzy cloth, A
\ . flanneTboard may be just as b1g as the cloth you can!
. i : v buy. You stick things on 5t - letters and words,
: x : pidtures and shapes. You ican stgck the following
. thijngs to flannel: flannel, styrofoam,.blotter paper,
IER T sponges, sanapaper, yarn, suede paper, "flocked"
: paper. : : > .

Q -,;-‘\
L e -s"!.ew : o

]

”You éan méke nice charts and graphg on a f?anne]board
- us1ng yarn. Black flannel makes a- striking back- -

E

AR T St Sl . -4 ground. “Flarinel. may. be attached to a piece of p]y— .
a VISUAL AIDS .+ . - e S ; ‘”{m_wood with a light coating of .glue. j
e CHARTS are a sort of-stylized picture. Some types:
THISiDQ§§_ﬂpT SIMPLY MEAN MOVIES AND EXPENSIVE time Tines, streams {showing relationships between
OVERHEAD PROJECTORS! You can make many of Four ©" parts and the-whole},-trées—(showing retations of =
" own visual aids. whole to parts? flow charts (showing routing or pro-
) : cess }, issues (pro and con), timetables; organ1sat—
Visual (sight) aids help teachers and leaders to 1ona] structlres,
create and maintain interest, increase retention,
develop greater understanding, provide variety, ‘ ﬁhzgts ma{ b§151mp1e gln up, f}lp charii, 21ngedf
‘s1mp]1fy complicated Pdeas.,. create realistic . idden, plastic or dcetate overlay, in the form o

a thermometer or a clock,
| impressions, motivate, and can help us to reduce h r

| the number of words we use. B POSTERS can teach a process, rem1nd viewers of

. Some exa ples: o : ometﬁ1ng, motivate people, advertise évents or :

MOQELS Tare three—dvmens1ona1 _They can reduce - campa1gns. They can be made in any local situation.

12:9312:gec§gceﬁ21?;gsrizﬁlrfggiﬁﬁgi‘ g;gvégi gzter Attract attention by using colour, contrast motion,
nassembled,or taken apart. They can emphasize funda- -  Shape, textures,’size, mystery, titles, repetition,

: P Y P Y unusual elements, wh1te space. Produce outstanding

1menta1s nd remove non-essentials, 1 You can- make g i th h netiti

your own!models. 1 . bosters through competitions. . ]

PHOTOGRAPHS AND SLIDES: can be ver& real. They gcan -Letters should be Targe and’ 51mple 1 cm letters
‘reduce large subjects, emlarge small subjects, can can he read about 5 m away; 2 cm letters can be read
_take us to other times and places. They can stop apoyt 10-m away; 5 cm letters: can be.read about 20 m
_‘action, can be easily kept up to date. They can away. R

spotlight a problem or issye. Me ‘can easily collect . v ..

pictures from magazines, newqupers, pamphlets. OVERHEAD PROJECTORS are expensive, but if available
:51ides can be made at a re]at1ve1y lTow cost, if can be very useful. You can stand in front of the

we already have a camera, and the p1ctures can group and see your listeners’' faces. You can write
~easfly be arranged .and ré- arranged. ' Slide projectors or draw beforehand, or "on: the spot", :

‘are much cheaper than mov1e projectors. we P N _ - cont'd
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" MOVIES are'very pu]ar, and have adva .ages,r

~gspecially with 1a ge groups. _ B ¥we
overlook the disad antages They expensive.

“Because they.are ekpensive there.are only a.limited
number of view points on a given subject} espec1a1-
ly if.produced by a business firm or aigovernment.
1nfqrmation agency there mlay be biases. |.

Because movies are alsg enterta1nment th y cannot
be stBpped for guestions. When the film ils over
the qlestion has Tost its urgency or is f rgotten.

Because movies are passive 1earn1ng experiiences
knowledge, ideas, and viewpgfints are often learned

_without rea]]z1ng 1t, and so too the b1as_s and
distortions. - .

Some squeJt1ons if you want to use movies. Preview

;to stop.the film or make comments. Prepare the j

tis: ready g go. When the film is f1n1shed go /
back to the Bubject quickly, relate the f11m to the
subjéct, and correct any errors in.the film !mmed1a—
te]y ‘Discuss the fiTm. - !

EXPENSE AND EFFORT INVOLVED7

&

R P
Most geopTe who work w1th rura * comfunities are e
ifiterested 1n4¢&nd1ng .more .effective ways of . i

Sometimes just -si'tting down &nd 11ste 1
,,1ng to people is the best way.
interesting way of communicating, orfof he1p1ng

|~ You may want to try & more dramatic
people to gather to think about a

way to gncqurage

f oblem, j :
‘Students at th University of PNG ;Rave been experi-

; menting with di rent forms of cf unication for

“» rural conmurities} working with the Un1ven31ty 5

- Educatiohal Research Unit. Herg are somefexamp1es

.7 of what can be done. AN (excegé film) are cheap
~and not too d1ff1cu?t / }, !

“Aet out storIes/ehat are ehterta1n1nq

and educational,

groups s

S1mde tape sets:
sTides, are particularly usefu]

& Short Plays:

i

ot T

Cassette tapes: An enterte1n1nq play or a cassettes
;} tape may convey much information and can be used -
- -many times. It cgn even be used on the radio.

Movie films: If you have the money and expertise
for making them, they are almost a]ways enJoyed and
can help to start «discussions. P P

‘ IL1teracy sheets: Simplé€ one-page p1dg1n literacy
/ sheets with Tine drawings can enab]? beople. to
 read th1ngs related to their own v 1age prOJECtS

T — - T —— "
t S - E R

- . 4 &)

S A “ - ( S s

" Demonstrations:

" VISUALLY

gr film. Make sure that the film is directly ré- |
ed to your objective.- and if it isn tl be ready;-

. * 70\ LIKLIK BUK, BOX ngo LAE
: ;group,«prepare the room, prepare the machine so o TE Ao g
— :

DO IT NOW, OR - ]
_-SOONER.,’””””_ﬁ I
B T e
Preparing Instruct1ona1 QbJect1ves, by R. -
Fe%ron Publishers, Inc, Pa10 A1t0,¢Ca11forn1a,

© trainees.

L 1eve1| EUAR Lt

“ommunicating. informagion: or af: starti Ng: p d1§cu§s1on

| -"‘.RURAL iy DRGANI(ZATIO AR

‘them to upderstand and remember somdthing important.

throuqh c1ubfs - youth grfoups tSCho‘ﬂ.

Comb1n1ngxca55ette tape and co]our Agrmcuftura1 text books have been praduced 1n P1dgLn.

Instead of}ta]k1ng about a good
diet and new ways of ‘cooking food, the better way ‘is
té have.people actual]y watlch and cook and taste.

Fdar more 1nformat1on oh any of these forms of °

‘commun1cat1on, write the Educat1ona1 Research Un1t.
4=UPMG Box 4820, University. ;W

In1t1a1 contr1butor G. K me]fleld ERU

© Box 820 Un1ver51ty*~

[;
i |:

. d‘

SPEAKING THIS . K o : ,
SECTION VIOLATES NEARLY' : ;
EVERY PRINCIPAL OF EFFECTIVE = () O
VISUAL COMMUNI&'ATION DOE.%'N ' IT? m

' us BETTER COHMUNICATE VISUALLY THE USES OF,
VISUAL AIDS NEXT YEAR, ¥C¢NTR;BUTIO_ -

be)

BY IS augusT, 197717 7

. ey | |

= . I8
e |

- Mager;

1962, US$1.75.

\ T e 'i A'f;

A,Xery helpfu?, unconvenp1ona1 presentat1on w:th

cussion pf sechniques| for gett1ng feedback from

The moral of the bgolke: ¢ "If you're not o
sure’ where you're going, lyoy rg.]1ab1e to. end up
.SomepTage e]se - Fand not, even know 1tl Intenmed

'm

i"

BOUGAINVILLE FAMAS KLAP. i .
c/- St. Patrick's Agrycu]tur@] School,
Mab1r1, Box 106, ‘Kieta, wpuga1nv1ﬂ7e

Bouga1nv11]e Famas K]'p 15 an eptirely 1nd1genous

© self- help. aséqp1at1on of farfers, folnded in- 1971,

and fully digkctéd -by Boligainvitieans. -
to foster di inity of gural ife, Ffellowship and .
unity, sef¥s eIp; any reater securlty foP members.
Provides a formmteL discussion: There is an- annual
fee_of K10.00,, La d1st1nct1ve badge.

- Emphases-are

B

R
. An annua] meet1ng is. he]d,.a]ways in _conjunction w!th

afield day or agricultural show. There ar® alsa
month]y area mgetings and field: days on members Afarms.

A bﬂmgnthly fdrm newspaper “Bguga1nv111e Fama" is®
issue .

! Members ‘also help w1th agr1cuitura1 prOJects at

primary ang secondary schpols, help members teaching
:agriculturd on home ‘or: 'village farms, assist with o
agr1cu1tura] correspondence courses. '

“There is a very close assoc1at1on w1tn the St,
Patrick's Agricultural Schdol, due to /the fact, that--
the organizers were graduates, and due +0-thé out-

standlng work of Brdther Patr1ck there

e o
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" YANGPELA DIDIMAN, )
Rural Youth Movement -

Box- 30, .

Banz. WHP.!- . z
. Yangpeia D1d1man is a rural seM¥h p and selfs
i reliance movement which is spons Lutheran_
| Economic Service, the developmefit branch of the
'E._F\mnnr-\'l'ir‘;\'l Lutheran Bhurch<s 1Its aim is to assist

‘group self-help-action at the village level.

Village clubs, dthool . clubs} and other interested
_ bodies may ask-far teaching aids, literature, and
infonnation Loroups of ¢lubs organize meetings and

r-}- tare rnnrlur+nr| by

. Yangpela n-lrhm:\n :+:'F'F
..courses whichs Cona vy ngpe B

A monthly fewsletter is 155ued in Pidgin.

A new group is accepted imto the movement only if !
the leaders provide a programme which is accepted
by. §he members of the group. Membership fee s not
compulsory, ‘but most clubs charge 50t per year,
Jwhich is used For sporting équipment, misical:
" instruments, kerosene lamps, or other selected
'10§a1 needs.

.

Tygical local projects: food production projects,.
‘cafh projects, commun1ty'pr03ects {such as building
a 0mnhﬂ1ty centre, literlacy classes, sports,
unity gardens far exﬂer1ment or seed production,

lw@d and bridge- bu11d1ngh, exhibitions; competitions,

f1e1q,days, demonstratiohls, .For most of these act-
- ivities there are booklets, pamphiets, dnd other
mater131s ayailable at the%he&dquarters

The', Yanqpe]a Didiman organisation seems to be going
_through a period of difficplty. Maybe they;ve .
- expanded \,the1r fund1ng apd,staff too fast and

', u' -

’CHUPCH i D’EVEL@PMENT

In order to g1ve va11d1ty and consistency . .
- to its development message the Church must be /-
prepared to bring about changes in its own /
1ife., It should strive to become in a Ioca1
sense thé self-dctualized, self- propelled, ,
se?‘-propagat1ng people of God. I

/f
/

As much as poss1b1e the Church shoutd -~ /
recognize and work with-the local leadership
which has emerded naturally, and should/ avoid _
imposing its own leadership. Spec1aI encourage—
ment might be given.to. those, espegiglly

young persoms; showing leadership potential.

By example the Church should seek to promgte
Servanthood as the‘apprqprlatew1eadersh1p

style : . _, .

2

The Church should avo1d overlgppinq or competinq
‘with-government or other aqencﬁes, and should,
strive. to- consu]t and- coord1nate a5 widely as’,
poss1b1e Coae T ; . T
The Chureh should‘make -its resources of man-

-~ pawer, expert1se, 0rgan15at1ona1 network, and
wherever poss1b1e f1nance, fréely and

. un5e1f1shly avatlable for overall development -
effort. * Toie .ﬁ :

(Y T '

(Ed1ted excerpts from A statement of The | -

Melanesian Council’ of "Churches) ™ o
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. CHURCH AND PEOPLES’ -M

1

, serving

/

»

" the people’insist on participating, in

: created.

EMENTS

.One seminar has said: “[ eve]opment is not an idea.}”
It is peop}e part1c1pat' g in p]ann1ng the1r own .
future . . S

J 2

" Roimans. 8:22 Expresses the fact that the cre;jégﬂ,nr”'
the world surrounding us is not at rest. JIpids
"groaning", or 1nq§ghstant strugdie.

are in the centre ¢f this groana
is at the centre his e
called .to "subdu

Human develofment is social, and total human devs1nn-r
ment embraces verything that affects. the I{fe and
growth in a spcjety: political, economicy: social,
cultural, re}idiqus.- These.parts of the total Hre
1nter rélat d and canngt be separated. ‘

"How are yg_ﬂnvolved together in |
dlsupporting the process of total human
_development”in PNG?" ~ The various groups to which

we be;gng are an expression of our “togetherness in

We 'ask dur e]ves,

fellowghip". This togetherness or solidarity is an
1mpor ant part of the conceptaof tota1 human develop-

ment é
Atgé;e_samevtime thié-poses’cha]]enges t6 our )
p spectives and.vision. In the North Solomons,
e Gazelle Penninsuly, Papud, The Highlands,

eg1onal united action~has thrown people from.

lvarious groups, vdrious Churches, together. .In

médny. cases -the Churches have 1dent1f1ede1th these
peoples' movements, im some cases not. Some- .

‘times these_moﬂements have. created sharp d1v1siou; .
within the Churches. = ... =., ' . S

IF the Churches are4rea11y concerned about Beopﬂe,,i
"then peoplés' movements must ‘concekn fhe Churches., N
Church Teaders cannot ‘Simply s#t back” andqwatch as.
st on

hav1nq the kind of development *that: they rea]]y want

¥
=

It is interest1ng; and perhaps Tnev1tab1e in these ~
peopies' movements that there are new forms of unity
cutting across oild dencminational divisions, old .-
tribal d1y1s10ns, and at the. same time, new divisicns
ZWe must be prepared tp accept this if
theae movements are truly of the people.

Peoples' movements are at the very grass roots of
development and whether or hot we agrée with them
in every detail, they convey the aspiratiocms of “the
people for total human deve1opment

v

- -

. Contr1buted by D. A%1, Un1ted Church Wa1gan1

i ’ e e -

\

” ot
BUSINESS GROUP INCORPORATION ACT OF 1974 N

This taw says that 1f three or {nare peoa]e‘From

- theg same clan or tribe wishs o set up a.business

they may reg1ster the business as.a Business Group,
and_except for dealings with pedp]e outside the
group they may run the business’ according to their

oy




et

'i

- says, "Because we are registered,

. group is easier to run than a company ...

‘ Initié] contributor:

to people from the Sep1k

traditicnal .laws and customs.

There age good reasons -for registering a busnness,
and a B§51ness Development Officer can explain
these to you. Tt will make it easier to deal-with
a bank for examp]e

Before/ th15 1aw was made, registering bus1nesses was
not a ways suitable for village businesses. This
new. 1aw was ‘designed especially for PNG cond1t1ons

A successful village group chairman in the h1gh1ands
it is much easier
to talk *to banks, and some kinds of grants are
available only to registered groups ... A business
It has
_.given our clan a sense of pr1de ... The Development
“ Bank recognizes our Tabour in building up capital,
because we are req1stered "

_ Some 1mp0rtant points if th15 1aw:;

\iny Papua New Guineans may form=Business

Groups\gr recewve any of the profats of a Bu§1ness
. Group. .

L2 Ther\\must be at least thfee ﬁémbers of a
“Business Group and all members must be Bound by

the traditional Yaws of their customary group.

3.  Any disputes between the Business Group and a
member of the Group, or between members of the
Group, are settled by the Dispute Settlement
Authority who has been named by the members of the
Group. He will judge the dispute according to the
traditional laws fo11owed by the Group.

3. Written records of the Group's activities do

'L. not usuaily have to be kept, although the Registrar
ﬂ_P may direct that certain records are kept.

5. Receipts for contributions must be issued.

6. A statement of assets and liabilities must be

prepared once a year and presented to the Regwstrar

of Bus1ness Groups.

7. The liability of members is 11m1ted

8. The Ijab1T1ty of committee members is unl?mited

for actions incurred whi1e they are committee
members, \

9. It is possane for a co- operat1ve society, a
company, an association or a savings and Toan .
society to convert to Business Group status.

10. When an app11cat10n for Regigtration as a \

Business Group is lcdaed, 2 fee of 'K10.00 must be o

paid. If the application is refused the fee is”

not refunded

If you wish to form a Business Group you should
contact a Business Development Officer in plenty of
time because the applidation process can be very
-slow in some provinces.

;BDO,th. Hagen.
/

SKUL BILONG STUAKIPA, Box 330, Wewak, provides
practical training for a minimum of one year in
all aspects of retail . store manaqement Because™
of Timited facilities, the Skul is open 0n1y

&,

TELEPHONES ™)

The’ telephone service in PNG’ is one of the best in
—~dny developing country. Tt is useful for the

ordinary citizen as well ds the businessman and the

government,

If you want a telephone in your house or business
you should write or visit: .

The Manager
Customer Service
Postal and Telecommunications Seﬁche

Port Moresby, or Lae, or Rabaul, or Mt. Hagen. -

=

He will want to know

The name of your village or tan

If your place. is near a road. :

If your place is on a hili,valiey or flat 1and
If there are tall trees all around. L

If you have electric power.

How many-telephones you need.

If there are other J‘i1ages ciose by that
want phones. ‘

If you want a pub11c te]ephone as a business.

~h O AW N

8.
L

R

He will he]p you tg decide the best service for % -

your area.

There are many kinds of servic%/ Some®
are: - . )

1.  An ordinary telephone, connected by Wire on’
posts pr underground.

2. A manual VHF radio, good-fer a distance oiggﬁ
to 40 kilometsees to the nearest base stat
if there are no big .hills between the radio
and the base station. >

. An automat1c YHF, so that you can dial the
numbers yourself without waiting for the’

operator. i

4. A coin operated pub]ip telephone.

An outstation (SSB) radio. Although not as
good as VHF it will operate anywhere TR PNG.
You can only get one if there is not nother
service within 10 kilometres. .. . bl

"Y0L7w111 need power for radio equipment, but if you
don't have electricity you will need a battery
charger using a petrol engine, water, wind, or

907




sunshine.

Qutstation radios require a licence which you aet
by applying to: ~The Manager,

Radio Branch,

Department of Public Utilities,
Port Moreshby.

The cost of an outstation radio is K2000- 3000 for
all the equipment, and you still have to pay for
each call or telegram.

Outgtation radios are a public service and you must
send messages for anyoné who asks, although he
must pay the cost. Angone,who feels an outstation
radio is not doing its job properly can complain to
the Manager, Radio Branch.

Tetephone or outstation service requires p]annwnq
For new locations it may take 2 years to install a
telephone or radia service. Post and Telecommunic-
ations owns the eauipment and charges rent each

“month. First it must find the money to buy the

READ READ READ READ

equipment and install it, hut you can speed things
by loaning P & T the monev and helping to dig
trenches or install posts. You will need to plan
ahead.

Because the equipmént is expen51ve there must be
someone to take respon51b11wtv for the radio or
telephones.

POSTAL SERVICES

Many places that have a lot of mail still do not
have Post Offices. An agency post office can be a -
good business ang a help to the community.

Write to the Assistant Secretary
Postal Services
Postal and Telecommunications Dept.,
Port Moresby,

and ask about what you must do to start an agency.

Contributed by Posts and Telegraphs, Public
Relations Office.

o

-

, published and printed by
25t per issue

The Adult Literacy Magazine,

READ,
Quarterly ‘
Summer Institute for Linguistics,

Write §.1.L. for literacy info.

Ukarumpa, via Lae.

‘READ  READ
LITERACY




Nutrition

Nutrition is the study of food and how the body uses
the food which is paten. Good nutrition means that
the body is cetting enough of the right\K;nds of
food so it can grow, work and stay healthy.
Malnutrition, or bad nutrition, means that the body
is not getting enough of the right kinds of food.
Peaple who are malnourished do-not grow as well as
they should, they do not have enough energy to work
as hard as they might, and they are sick more often
than people who are eating properly.

A1l people of all ages need to be concerned about
the food they eat. We must choose food that will
give us energy to work and that will protect cur
bodies.. from disease. Children need plenty of good
food so that they will grow properly. Pregnant
women and women who are breast feeding need extra
food for the fetus to grow properly and so the
mother can produce plenty of good milk without
getting weak and malnourished herself,

-

In order to be well-nourished, a person must eat a
variety of foods. The most common way to stress
the importance of eating a'variety of foods is to
talk about the three food groups.

GROWTH FOODS are protein foeds such

as fish, meat, eqgs, milk, beans, and

peanuts. These foods supply more N
amounts of protein per unit of meas- :
ure than foods such as“leafy greens

+

Traditional varieties of vecetahles are hetter
sources of vitamins and minerals than the newly
introduced ones. In Tables 1-4 the vitamin A,
vitamin C, calcium and iron content of three * trad-
itional foods are compared with three "European”
veqetables. .The amaranthus, aibika, taro Teaf

and pumpkin tips are better sources of these
nutrients than are cabbage, cucumbers and lettuce.

Dark qreen leaves have much more iron, calcium and |
yitamin A in them than light areen leaves do. Most
of -the local areens al'sa contain more protein than
imported varieties. Plants such as aibika, pumpkin
tips and amaranthus, which are already being grown
and eaten in most areas, should not be replaced by

the Tess nutritious imported plants. cont'd

. .
Tables 1 - 4: Comparison of vitamins and nu'neral.:s\“‘k
in traditional and introduced green vegetables.

and sweet potatoes, although these ;
foods provide some protein, toa, Amaranthus | ik |
Protefn 1s essential for growth and Tarol?;f ::E;EEEEEE:::]
ﬁ?d% :ep‘airlE ?o we ;hou1d eat foods i R )
gh in protein each day. It is es- in ti ‘ i
pecially important for zh11dren to Famrin Eies ; ::::::::] e T
eat protein foods, such as peanuts Lettnee VITAMIN A . VITAMIN &
and tinned fish. Breast milk 1is the
most important source of protein for Cabbage
babies. -
Cucumber
PROTECTIVE FOODS frovide us with=the -
vitamins and.minerals that our bodies : -
?eed to funttion properly. Vitamin A Aibika ) :EEEEEE?EE::].
s found in dark green and orange ‘ &
coloured focds.. Children who are [ Jrero teaf [ ] merdeat
not given these foods may go blind. __ N
Iron, calcium and iadine are import- | rumpkin cips Fumpkin €2ps
ant minerals in our foods. Iron is
impartant as part of the hemoglobin pettuce CALLIM rertace RN
in the blood. Calcium s necessary Cabbage s Cabbage
for formation of strona bones and ! ' y
- teeth. Llack of fodine can cause :
goitre. A1l the salt sold in stores Cucumper Cucumber .
is iodized, and should be used to

prepare the family's food.

O

Traditional
\

% Introduced

s

of
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Staple foods, such-as sweet potatces, saaqo, taro,

B bananas, Fnaglish.potatoes and rice, are ENERGY FQEDS,

# 'which is the third aroup. Uhile these foods may
" nrovide some protein and vitamins, theyv are most]yl
‘valued for the calories thev supply so we have
encuah enerdy to work. Fats are more concentrated.
sources of eneray than the stapie foods. Peanuts, -
pandanus and other nuts, coconut cream, drippings,
hutter and margarine are nood sources of fat. Fat
should he included-in cookina, if possible, to add
oextra calories for extra eneray. Most Papua New
fuinean diets are low in fat.

%

Ereray foods,-such-as—sweet-petatoess s—taro- and sago
should always be eaten with protective and protein
foods. Mixed foods provide better nutrition and
are stronger foods. Ve shoufd eat a,¢taple food,
plus other food, such as peanuts and greens with
sweet potatoes, to make a good 'mixed food.

. tood niitrition means eating enouah of the right :
& kinds of food. Children have small stomachs and it
is impossible.for them to eat enouah in two meals &
dav to get enouah food to drow properly. This is
especially true when their main food T3 a bulky,
hiah volume food,-such as sweet npotatoes. Children
must eat 3 or 4 times a dav. .This means school
children must have a noon-time meal so they will be
more alert and able to learn better. Concentrated,
lTow-volume foods, such as neanuts, tinned fish,
beans, nuts, .fats and meat shculd he,fed to children
as well as adults. These foods sunply lots of enhergy
as well as protein for arowth.

Simply knowing about qood nutrition is not enough.
Peonle must practice good nutrition, too. In
nutrition, as in every cther aspect of our lives,
our actions demgnstrate our real beliefs. We can
show our belief in good nutrition by planting a
variety of foods in our gardens, by eating a mixed
diet, and by choosing nutritiocus snacks, such as
neanuts and fruit-juices instead of cheese pops
and 1olly water. This is a, very important part of
nutrition educat1on

Inftial contributor: M. Cast, Mutritionist,
Provincial Health 0Office, Box 458, Las, {with
excerts from an article by J. Eng, Area Nutritionist
for the highlands).

2
b
ROOKS _ . . (P 2&9\

Mutrition for Papua Mew Guinea. Mutrwtlon(%ection,
Tepartment of Health, Konedobu, 1375 182pp. Based
in part on ”Nutr1t1on for Developing Countries" hy

" Kina, King, Moslev, Buraess, it is a must for field
workers_in PMG who are involved in Community Educat-
ion activities. Cost K1.60 from UPNG Bookshop, Box
4820, University.

Papua New Guinea Cook Book. Louise Shelly, Wirui
Press, 1977, 106pp. Written by a former CUSO worker
‘the book q1ves descr1pt1ons of Tocal foods and trad-
itional and modern recipes for PNG, as well as a
collection of international recipes using local
foods., This would be a good book for foreigners
livina in PNG who want to use more local focds in
their cooking and alsc good for Papua New Guineans
who want to try foreian recipes or recipes from
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bookshops

Konedobu. et e

Food Series {2) Blood #51
Food Series {2) Body Building #52
Food Series (2) Protection#53

Food Series (2} . Work #54 .

-Kaikai bilona Man #124

"% Good Food Makes os Strong | and 7
o (shows the 3 -food groups} - o

,Schoo] Lunches #112

Child Care #66

CHild Care-- Good Food No 1 #62
-.iChild Care - Attend Clinic No 3 #64
" - Good Food for Baby #59

B &‘2084 Konedgbu - %

' Good Food, f Your*Baby "
Gutpela g%iE:; bilong Bebi beTonq Yu
.. Food:for Sehool

- Kaikai bilong Sky]
; Rec1pes for Papua Hew\GUInea -

ters i
Good Food - Hea]thy #aby
Peanuts are Good for.all the Fam11y
Breast Feeding is Best
Fobd for a Baby at 6 months.

: Journa1 Nutrition & Development
: Published periodicaily by the Nutrition

and research of 1nterest to teachers,
health workers and gther field workers.

Flipchart: A Happy Baby'is a Healthy Baby.

“BABY AND CHILD CARE M
) Breastfeed1ng B . ,f

i

other reasons why: it is so good for the baby.

Y ~1s hungry.
o 20 It A

reast.

another req1on of/the country For sale in-local

v The foi1ow1nq posters may be ordered from: - Health
:;rugéueat4en-Seet+en—-Dep§rtment o¥—Hea44i?;iﬁ»@i@84——

P1ctures of Food su1tabie for use on a f]anne1oraph

a—mother*fs—preqnant“* -

6s It is always the right. temperature for the
" baby. @ :

7. It does ot cost anyth1nq and it does not

give the mother extra work:

8. - Breast-feeding makes mother and child happy.

Breast: %eed1ng 1s\the natural way*to feed a baby.
Any other way of feedtng is ca119d art1f1c1a1‘“'
feed1nq o

Thg‘fo11ow1nq teaching and v15ua1 aids -can be ord-
red from: Nutrition Sect1on, Department of Health:.

Section, Department of Health. It contains =
articles pertaining to nutrition teaching

A series of picturés, each accompanied by a
short script in English, Pidgin and Motu,

tells the story of 2 mothers and their new .
babies. It emphas1zes suppliementary feeding.

A1l mothers should breastfeed their ch1]dren until
they are two years old. Breast milk is the best -
fopd for a baby bedaose it is natural. It contains
=~ all the nutrients needed for the bBaby. There are

1., Breast milk is always ‘reagy whenever the baby
safe because it is made and kept 1ns1de

7/ harmful bacter:a which can get into drink-
water and dirty feeding bottTes never get

‘Bottle feeding - The Baby Killer 7 . (p 243)

"Third wor1d babies are dying because their mothers
.bottle feed them with western style infant milk.

" Many. that donot die are drawn into- atv1c1ou5"cyc1e
of malnutrition and disease that will leave them
phys1ca1ly and 1nte11ectua11y stuntedfor 11fe.

"The. fr1qhten1nq fact is that this suffer1ng is
avoidahle.. The remedy is available to all but- the
simall m1nor¥ty of mothers who cannot breast feed, = .
because mothers' milk is accepted by a]l to be the:.

_..best food for a_baby=under.six months old."

“Although even the.baby food” industry agrees, that

" this is correct, more and more Third World mothers

are turning to art1f1c1aT’foods during the first

- few months of their babies® lives. In the squalor

and payerty of. the rew cities of Africa, Asia, and

- Latih Americathis decision is often fatal."

Why is bottle feeding’ dangeroos for the -PNG child?
The risk of death ar severe ma]nutr1t10n is great-
1y iincreased in the child who is bottle fed. ’

1.} PNG homes do not generally. have funct1on1ng

' refrigerators for storing_prepared. milk.. .It |

quickly becomes contaminated and causes )
disease in the child.

2a Milk hottles and teats ‘are difficult to
.sterilize. They quickly become contaminated
unless boiled or spaked in ster111zxng
solution.

3. Mitk products are expensive, They are often
over-diluted to make them last longer.  The
-child then starves.

What can be done? PNG women are extremely good
with breast feeding their children, despite the
fact that they themselves often suffer from
malnutrition. They should all be encouraged to
continue. For the more sophisticated there fis
the temptation to foYjlow "European" patterns.

They should be tald the risks and without
exception encouraged{to breastfeed their children.

- In certain cases of Y1lness in the mother, artific-

ial feeding may be: necessary. This will usually
be commenced in a hospital using a cup and a spoon
for the first 2 months of life and after that the
baby is- continued on a mainly solid diet.
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— mother. must; - e

~QUESTION, BUT A COMPLEX MIX OF FACTORS,

"Diarrhoeaisia very serious disease i Children.

"jA]ways take the sick ¢hild_to an aid post or . ...
heaith ceéntre. When a child gets diarrhoea th

1. Give him water from a clean cup or with a cup
and spoon. A child with diarrhoea should
dﬁink four or more cups of water every day.

2. The mother must also put a Tittle salt and
sugar in the water.

3. Do not stop feeding & child with diarrhoea.
Feed Fim three times everyday and snacks 2-3- -
times everyday.

4. Bananas are Very good for ch1!dren with
. diarrhoea.

.. Remembher that dﬁarrhoea is a very serious disease

in. young children and will happen many times when
has d{arrhoea makesg the ch1Td*vefy weéak so he has
1ittle strength te. fight the diarrhoea or any
other 1nfect1on

Contrlbuted by: M. Cast, adapted from Informat1on

written hv C.M. Rinns and Hn]cf Uapnnamanda EP.
Ouotes from “War on Want” puijcat1on

! .
)

-HHAT_,MAKES CHILDREN GROW?

THE COMPLEXITY OF THE PNG NUTRITION PROBLEM

'IS REALIZED YOU ASK PEOPLE, "WHAT MAKES™-
CHILDREN 7" (OR WHAT PREVENTS THEM: FROM
GROWING?) THE IMPORTANCE OF SUFFICIENT FOOD °
OF THE RIGHT KIND IS OFTEN NOT FULLY

 REALIZED,

- SOME EXAMPLES OF THE DIFFICULTY: MANY

CHILDREN ARE TOLD THAT IF THEY MISBEHAVE,
‘THEY WON'T GROW, IN SOME GROUPS GIRLS ARE
TOLD NOT TO PLAY WITH BOYS, OR THEY WON'T
GROW, : SOME THINK THAT TO EAT THE EGGS OF

WILD gIRDS thN YOU ARE A CHILD WILL RETARD —
~_- ' THAR "ONE GROUP, ,HE'RE

TOLD; BELIEVE THAT PUTTING A CHILD'S BABY
TEETH; AS THEY COME OUT, INTO A YOUNG .
GROWING BANANA STALK, WILL THE- QHILD

TO GROW. AT LEAST ONE GROUP IEVES THAT
FRIGHTENING A BABY WHILE HE OR SHE SEEEPS
EAUSES HIM TO STRETCH, AND MAKES H{H-GROH &

S0 IMPROVING. NUTRITION AT THE VILLAGE LEVEL
1S NOT SIMPLY AN AGRICULTURAL OR MEDICAL |
WE
CANNOT-HOPE TO MAKE MUCH PROGRESS IF WE 7
TAKE A PURELY AGRICULTURAL OR MEDICAL N
APPROACH. AN INTEGRATED APPROACH WITHIN THE
SPECIFIC CULTURAL FRAMEWORK IS THE ONLY
ANSWER. WORKERS FROM THE VARIOUS DEPARTMENTS
‘AND ORGANISATIONS MUST WORK CUT A VIABLE -
PATTERN OF COOPERATION AT THE LOCAL LEVELy

5,
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 SUPPLENENTARY FEEDING.

1. SUPPLEMENTARY FEEDING STARTING AT 4 MONTHS:

Breast milk is the best food for a young baby.
However, it is important that the mother start”
feed1nq her ch11d salid foods when it is "4 months
old (before the baby gets its first !00th)
"Supplementary -feeding this early in life is

- important becavse whenTthe. baby_is..6.mofths-oldy...

Food gives the child strength.

Not feeding a child that

mifk alone will nat.keep the fast_growing child

\.u:n'l'l fed, Mother's milk is still the. most ‘|mpnr'+..

ant food for the baby *

~ A baby 4 mos. old can begin eating soft ripe
fruits such as banana or pawpaw. _Kaukau and pum-
.pkin that has been well cooked is:also very good
for a small baby. Make it soft wﬁth breast milk
and feed the baby with a spoon or with your fingefs.
Make sure you always wash your -hands bef e feed1nq
the baby .

As the baby gets- a little 01der try g1v11q new
quu: such as greens, tinned fish, bl:ull::g peas,
peanut butter, | Always make the foods soft and
mash them- inte very small pieces. *The baby will
not 1ike thesé new foods. at first. Give‘him a
Tittle bit eler day When he is 6mos.
enjoy edting. o

When thé baby is one year old it will want to
start eat1ng by itself Give the baby its own

" plate and spoon He will want to play with his °
food. It is important that the mother helps him
put the food in his mouth

2. WEANING A YOUNG CHILD A child needs its

. nourishment- it needs from food; therefore it is
1mportant for'a family to space its Gh!]dren
"End breast feedﬁng slowly. Tak1ng a child away
from the breast suddenly may upset it so much that
it wiT not eat. It is also painful for the mother
because her breasts will swell up with milk.

When the child is weaned the mother must watch
closely to see that the child is eating enough
food. A1l young children must eat three meals
—-every dayand have §ndcks betweEﬁ_mEETs too

A young chi]d‘s_stomach is very small so it must-,
eat many times every day to grow. strong and

healthy. Many children become malnourished when
they bave been weaned because the mother spends more
time with the new baby. The older ‘child may fee]
that it is no tonger loved and stop eating. - A

“old he will

‘mother's miTk untit 7t s old enough to get all the K

" child that has begn,weaned siowly and still gets g

attention from his mother will not do this. ¢

- 3. . DIARRHOEA IN THE HOME: When a child has
diarrhoea often it may be causéd by two things:
lack ¢f cleanliness, or malnutrition. -A malnour-
ished child gets sick much easaer and more often
than a healthy child- '

Keeping our bod1es and our clothes clean and be1ng
careful -when'we are hand11ng food will do.much to
stop diarrhoea.




 FOOD COMPOSlTION TABLES

™ Toal Yitamin A activily:

[Summen) 4000 1.U.

(1200 meg retinol) per 100 g,
(Winter) 2400 .U~ {720 mcg retinol) per 1DO g.
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. - e 1
v (Rich in carbohydrates cr fats) » . s
o - Composition per 100g of raw Foodetuff, edible portion (E.P.) '
. PROTEIN AT CAABOHYDRATE IULCIUM TRON PRO- 'ﬂUROTEN{_{TNIAHINEQIBOFLAVINNIAC"‘ IASCGRBIC
EF. i mols | caLg T VITAMIN A < ACI0 ‘é‘ R
sovelrure JRIES | oo L | Peotein L npU | wop R TR o S e | e ‘;: - ol R REMARKS
. AF. W ke b e . at % [0 ki, fiscel 100|100 @ hoo o ioh w 1o | b e |10 100 of TR i .
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(Sorghum wulgare) . ] e e . exraction - .
& MILLET (Ragl tlewnine) wo |1 |w3s2 | es| 79 | s9,45| — 50,40/ 17| 780 | 26 {350 (40 | (00 50 035 | 005 |1 1o » [mo-100%
; " e f extractl
5. WHEAT (glain or whole meal) 100 [,1z | 333 [105] 113 | 68,43 | 403 | 70,47] 19 739 | 21 | M |40 0] ) o4l | 010 | 4&| o a [9ed00%
CTriticum volgare) Cwhiie floor) 100 (12 | 345 (86| 95 | 50,30 | 4s30] 13 779 |0z [ 16 [10 (o} 0 012 | 04 11 . W 3 Sudion
6. BREAD, loaf, brown (50,/50) wal37 |2 | 72] n2 — | =] = 18| 513 | 04 20 |17 ol oae | ees Laan] o [ on ) ald e a
— Ioaf, white 100 374254~ [ 6:7110:7 e 1 = V38257 | 14 |10 ; 0 oo | 0037 [0 1] B i
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s Arena i) . . . . exiraction
10. SWEET POTATO s7{70 | 117 | 13] 30 | 64,38 —|20,12] o4l 273 | 08 |34 |10 500%* | 3007~ 010 | 005 | 0 23 a
= lpomom latatag 58.0 § 120 0.8 1.8 —_ — a1 291 06 e 0.6 [ I I T 0.07 0.05c | 0.24 a5 b | white
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12, YAM (Ditscortn iop) 86! 724|105 | za| 3 | 75,50 — |4530| 02 241 |09 |22 (o8 4 2% .0.09 | 003 |05 10 s ’
(D. ala, white) 545 (161 | 14| 36 | — 01| 387 | 05 | 2% |05 0 [} 0.14 — {019 | o0& b 4
es| 73 | 106 [ 20| 52 — — = D2{ 245 ;0% |10 |12 20 12 01 0.03 4 10 ¢
POTATD, Erish (Solanum 85| 78 82 | 20| 67 |-53,34| 596 48,23[. 01] a89 | 04 | 8 |07 '3 ‘; Jodo| 00314 | W, | a ",
14, CASSAVA (Manibol utilissima) fresh 75 | 625 | 1467 | 12| 22 — — | = 03" M7 {13 |33 |07 2 006 | 003 |06 3% [ a
el and fowr 100 { 14 15| 28 | 84,41 —,;2213| 06 815 | — |12 |10 - L [0 [LI [+ H)] 0 | a t i
1s. srARcHEs (l:onuiiarr.h apioa wo| 12 | 32 | o5 ooss — —f = 03 869 | 0.2 [ 0 0 0 [ [ o o a -
HE . maga ! ) | 3 _
1 16.° Pu.lmuus (W2 pdisiacal 6o 82| 113 | 12| 36 —| = = 05| 2.2 | 0.4 7 os | 3209 190 Dot | 004 | 0& b 16 ¥
7. BAMANA (Musa ﬂpm'rhln) ni{mns| |13l a6 { s : : ;200++| 120 00 | 005 |0T |l a
- B ] N e
PROTEIN FAT CARBOHYDRATE LCIUMY TRON PRO- B CAROTENE] THIAMINEIRIBOFLAVIMNIACIN |ASCORBIC
B.imois. | caLo- VITAMIN & ACID -4
ol | RES o1 ] Frotem | NPU NOp ty Tauzl tmg | tmg tmee {mg (my tmg £ | nemarks
of £ tper pre | Te wals |y e pr | 157000 gl Fibre |- per e Ty per per—-—1-  pet per bt | tmg oo |
Az 100 q1 | 100 g fr. prov. f - i -7 [ 100 g1 {uac tivreigrioog] 100 @ oo 9. 100 g 100 g 00 g | 100 g8 100 g} k__1_‘_79_: at .
. 1B.. SUGARCANE JUIGE wois | 7tfo3| 17 — = 0 | 1w T e lzed @ e {ie TwAF 1904w | e
{Saccharym robisium} - - . ) o . B ~
19. SUGAR, cefined wel —jmr | —| = - =1 = — — — B B8] o o 0. o | ot 0 a
20. SUGAR, crude {from care, palm, cocont} 100 | 7 351 1.0 11 — - — — 90 —] 78 |50 - o g 2 T 0 a
(21 MOLASSES 00| 2a 232 | —| — — 1 =t = —| wn| —| [e7 o [ oob o011 |2 0 al = )
22. COCOMUT meat, Fresh, mature 4% | 48 351 | 4.2} 41 | 82,55 55.0 |35 24]34.0 12.8 33 9 117 o 0 0.0 0.03 ab 2 4 |AP means In
{Cocos  mucifera) ; 414 | 40 o e0.8] 150 | - 14 |22 0.0a | o6l 0.6 £ i dI;
k- w 1 .= EB Shell
X iy : . o e — - - - = S ey —
bt FTeSh, iAo (X REEA] = - | - 10 3 8 |13 10 3 005 | 003 | 07 4 a .
- ] ; s 106 | (1.4) 3 07~ & | 0B ood-025| 02 | 35| 53| m
— milk (from maiure aul} 100 | 58.5 1.311 25 2.8 — — — 5 1] 15 | 1.0 Oc Oe 0.024 0.013 03 t
346 ¢ 43 . B 1 23 P 003 | 0008 { 09| za [ m :
water (mature ou) 100 | 943 22 1.03 47" — — 50 0 O I — - Q 0 0 — f
waler limmidlice oty 100 [ 948 | 17¢j702] 41 - 34 — ¥ — — - 0 — - — i
1 | a2 26 oz ooz | oos  [0.1.0.2] 14 n
o . : J - : . ,
ZJ.;&E!EA__DFRU!T. (Arlocarpus altifisy - '733% igg 09| z8 | — —_ p 15 25.2° 121 235 | as 19 0.08 0.06 0.8 72 b
; . 17| 5.8 — — | —. ] 03] 262 12] 3 |12 % 2 011 | 003 a3 29 q
24, JAKFRUIT tAnocarms heteropbylius) 28720 | 98 | 13| 45 — - - 03| 254 10| 22| — — 1 003 = o4 ] d
seeds . - - 52 [129 | 532|133 — - = 05| ao| 0| — — - = — | = — ¢
‘5. VEGETABLE DILS Py 100 ofssai o — - - 100 0 gl ol o 0 [ 0 0 o 0, a
25. MARGARINE + ’ 10e{ 155 | 720 | 0.6 — — | - - | B 04 —| ami # 0 % 0 o o 0 a
Z7. BUTTER 1000155 | 716 | 0.8 — — | - —la 0.4 — 154 . - ” b g 0 a
28. PORK FAT wo| o | @& 3| — [ — | m 0 o [ il 0 o o 0 o 0. a .
29. ALCOHOL & OTHER BEVERAGES . ; .
. Beer, wn Hte, botlied :
(30% "alcahol) | 00| 97 »| 03| — - | = — ] 3 o| 8 o1 0 [ y'g o5 10| o 3 _ e ]
b. Palm wime (3A-1 day fa-mrutm\l . T
105% alcohol) . wo| ¥s| w| 0zl — - | - — [} 3 —| = o3z —_ — p.02] o001 038 145 ]
C Spirits, 70% prool 15k atonas . . - ! : -
Umean of beandy, gin, rem, whisky! - 00| 685 | 222 |8 | — | -—= | — - ' ] 0|l o | £ ¥ I Fs I I E ] [ .
d. Coffee, extracied from 100 g ’ -
ground coffer by boifing 5 minutes 100| 92 48 | 68| a1 - - — 1 8 & of 30|10 I'g ) ¥ 001 | 270 0 Y
c. Tea, wxiracied from 100 g leaves .
with bot waler {5-10° mimagss 00| 90 24 [ 10.0] 100 - | - e - ol .30 | g a i 0 09 | &0 | 0 e
¥ meaas “trace
. — means “ng ala avialable,” not mecessarily O
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T.A.BLE A15 SOME ANIMAL® “SOURCES. OF PROTElN Compo‘itlon per ll}Og of raw roodgtuff edible porticn (E.P)
{ h < PROTEIN et E JCALCIUM| TRON X CARDTENE | TH AN MElRIBOFLAVIN NI AL LI ASCORBLE
EF | wpls - ] * . MIN A N . .
5% fflj: ?lig L I T TR LT T U B P || b w,T: -l i fm oud ..:c[l:.. REMARKS
. ar. 100 y| 100 g[dr. .| T ) U PO a/1005] 300 9100 9| 100 180 |1 160 e 100 e I R
30 HUMAN MILK (Maiwe, le. afer - 0] 12| se [ com| — 80 | 38| 7.0 o, 3 | el 177 o102 | 02.0a | 037 a3 | |Ret. 32,10
30 days of lactation) . ) . -
33, COW's MILK fresh, whole t3_w- fau 100 (873 651 35| 229 {6660 816 | 98,92 | 35] 50 0| 1e |0l 140 0.04 o1g. | o1 [ 1 a
Evaporated whole 100 | 737 | 128 | 70| Q07 — 19f 99 0 | 240 |02 20 0.05 038 | 02 1 a
Sweelened condensed 100 |27 | 3@ | 81| 108 — — BAL 548 0 | m3 |02 330 0,05 0.43 | 02 1 als
whole 00 | 4 | 506 A9 [ea64 — 6864 (30 | 34 o | B9t |07 | 1,000 0,24 T 0.7 A 1
Powdered (skimmed) 100 | 4 40 422 — — 1|5 0 235 “,{" L T 235 i 10 & 2
K } | |
' 32. GOAT's MILK j 00 (864 | 73| 38 22 — - =] 45t 48 o} 141 |01 160 4. 0.0 [ o011 | 03 1 a
33, CARABAD MILK 100 | BO 121 | 5B | 205 — — | = 9 44 0 o | (90) @n_ | wosk | telor 0. ). .1 &
. ) (Water buffalo) | . I o ol Riuael S IO .
34, PORK—medium Mt - | 100 sz | 4] azeo| 132 )i, e9f [ 90,78 [350] 0 —f b | 65 --0 0 058 014 -| 31 ] “h -
g 35, BEEF—man  * : 100 (69 [ 183 {175 | 382 [ 80,89 | 669 | 95,85 |125| © = w |28 0 0 0.08 ol6 | 42 [} [}
34, BEEF—comed, @naed 100 (60 | 724 | 186 [\33.2 - —_ | - 65| 0 — 20 |43 0 [ 000 | 024 | 34 [ ]
37. LIVER—beel L1000 [ 697 1 136|197 579 — |es0 | " 32| so [ 7 |66 [43.900 p3,170 0.26 333|137 [ - 4
pork 100 7 723 | 134197 | 506 - — - 48 17 [ 10 |180 | 14,200 | 4,260 0.40 [ 298 [16.7 . ‘|
36, POULTRY . 61| 86 | 200.| 20.z| 40 | 79, 64| 707 [ 88,73 | 126 © — {12 15| %0 | 1200 | pao | oa6 | B2 | @ a ’
39. EGG, fresh hen . it g9 74 | 63| 124 3323 100 | 935 | 335 |1L7| o9 — 150 |25 ] 1Lo00 300 . 010 0 | 01 [ | rotus =l | -
fresh ducks BT (M 189 [ 13.0 | 294 — — | = |1as5( os ] 57 128 | 1,200 360 . 01s b3 | 61, [ & | retvmre=cheit
- 80. FISH, fresk, fatty {se) 50 | 686 | 176 | 20 | 454 [v80,70] 79575 10 0 — W 12| 10®} -0 -0.08 an | 27 d a
fresh, other (sea) . |72 w1y | 780 e 25! 0 — m | o8 sl & 0.06 aoe | 22 [4 ] .
U . Iresh, . {tilapia).. . 39 [ 773 | 107 | 175 | 654 [ — — — 41 o — |7 o 100 0 0.63 0 | 42 o .| s
S . Jresh, (anchovien) 7s | 18 82 | 179 873 | 72,67 As 1| e — | 9 |07 — — 0.01 008 | 37 [] L]
4. FISH, preserved: i ) -
.. canned in oil 100 | 51 34| 22 | 280 23 1 0 13| {100 (303 0.06 020 | 24 [
canced, not in.gfi (lau.y) 100 | &5 188 | 20 | 425 11 1 0 « | 12| a0 30) 0.03 020 l[ a0 [}
canned, ot in_ o]l (other} . w07 we |22 | 7w -2 0 0 32 | 08 x .| o3 0.06 (1.9 9
medium-corrd Uzy) - 69 | a1 261 [ 40 | 813 10 D, o 24 100 e B3) -1 1018 EIEE B S S
- 55 | 37 @ | % | ms . 3 o ] 53 | 1.8 7 I{ 0.18 | 4.6 [ a -
300 [ 52| 31| B2.0| 934 — — — 28] o 2,296 |31.3 320 100 w0 [ 94 0 ]
42. TURTLE 0|80 | s2)1s0]| 780 — — — el 2 — | 100 |10 — o5 30 — .
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. cnusuctms CIobster, « mb) ) by 3 Wi w!wpo| ves | 78.08|  — 1sl .2 BTUNIE SR o B S ‘oao | 2s [ 4 .
; SHRIMP (large, e 83| 756 Wwilve| BT | T— | =1 — o8] 25 - 11|, =4 1= 0.04 [ 38 — ] )
46, SHRIMP (swall; {rol) (aceles indicus) e | 791 | 78] 166 &S | P - — 13 o 2.0 — - 015 | .4 — [Nl
. SHRIMP (wwall, &ried . 100 | 216 | 206 ] 524 | 735 "_r-’ — — A&} 102 21.4° 115 M 019 | 58 — [ ]
. .FERMENTED SHRIMP PASTE 100 [ 633 | 49| 149 | 864 = — — .| 10| 02 3.4 — — 010 | L — L]
. FERMENTED FISH PASTE {Anchovies) 100 | 490 [ 129 | 26.7 | 828 - — — 25| o ay | « — [ — 027 | 50| — -1 v
SNAIL (river, pond) 100 | 78 83120 518 — — — 20| 4 8.3 — | = 005 | 1.3 _ .
. SEA SLUG (Bechs de mer) e fre .9z | 220 e -+ — — [ 1 1.4 - - - — '
. CATERPILLAR _ 100 | BO A [12.0] s9.3 — — — 30| 15 6.3 - _ 043 | 2.4 — e
. TERMITE 100 | 75 8| W0 270} — - e 120 o 1.0 — — — — - . . E
. LBCusY 100 | 75 134 | 20,0 597 - — — 60| 0. 10 — — 0s. | 22 — ¢
. SAGD GRUB ) w00 | 705 | 18] 61| 135 - — - 131 9 43 — — a43 | 24 — 1 M
’ : “ ¥ means “trace” — meams “na dawr available” not :meccisarily "
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mik, pouitry}, eges — 303 jsh as=-hrth RS
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Thise valuei are artificially Jow. The peccemiage .ok -caterics -Surreag-Trom - Bteif 7535 high thal,: when flsh” alone Is saten, much of the profein is wsed for eneryr producl.loﬂ o

“ThE pereeniade of calorics derived from prolein indicates belter ihe real prowin ralue,

! TABLE A.l6 SOME VEGETAEBLE SOURCES OF PROTEIN Composition -per 100g of raw foodstuff, edible partion (EP.)
. . ¥ .

e PROTEIN FAT | CAMBOHYORATE |CALCIVM LRGW PRO-  [P-CARDTINE|THIAMINEIRIBOFLA .
T MoIs - calo .
- n.L-r. Toap | RIES | - Prawein | WPU npy ::r . l'l“i:;s o Fiwe ‘: l:; VIIY:”:'A {mey ma :r' ‘:i lACID REMARKS
} o ahw| 100 [t ) T T e ca100y] 308 0 £ vi| 06 | b e [ 10Te | 1B e |10 of TR
. ol i N T . - I ! — ] — g from T ]
56. SOYBEANS (Glycire max) whole 100178 335 [38:5°| 460 [62,47 | 614 | 50,4918 | 313 |48 {208 | 65! 140 8 03 0.30 21 [ 1| sybeand:
tull-fa flovr (seedcoat removed) 1001 8 | 357 |39 [37.9 — — — j21 | 274 j24 |197 | &2 | 18D % 0.7 0z | 2o [ a] 9w
Tow-fal flour, grits, etc. 100 | B 261 | % 612 - — 5 | 3527|123 {247 | 76| 1ll0 [ 0.2 030 20 @ | 2] 088%
curd (tofu? ' 00 | 874 | 58| 631377 — - — 31l 25 [0 4% | 11 0, 12 0.05 0.04 0.4 W [ 2] 35k
fermemied (natlo) . 100 | 6l 1537|117 ] 388 - — — 9 | 11 3 100 | 3.7 | w0 24 oo | |an ] a |- 2D kg
termented {tsiang) 100 | 45 153 (17 [ 388 — - — |1 b 3 100 37 24 .09 |, w0200 a0 © | a| 20k
sprouts . 100 | 863 | 46 | 62 | %38 — — — | 14 53 |08 48 | 10| 180 108 0.23 0.20 08 |13 [
. J I — n — r e 1
5T FEARUTS (Eroundnulsy 71f 52 546|256 | 163 | 49,43 | 427 | 88 6.0] 433 234 |33 19 0 18 - 0.84 012 160 I 4 2
" (Arachis hypogaea) _ s - . 4 . - -
[ 7777|587 GREEN GRAM (MUNG BEANS) with toat  [I60 172 3% 1220 (227 |32,22| 485 | 55,43] 1.0] 617 |47 a0 A 24 0.45 0.2 2.0 ¥ [
(Phaseolus aureus) sprowts 100 | 92 31§ 25 [19.2 — | 356 Fi 55 |05 0.6 5 )4 0.2 0.2 05 0 1
. 59. KIDNEY BEANS (Phascolus vulgaris) dried; 100 122 | 336 [ 23.1 [ 23.9 | 47,34 43.7| 75,58/ 175 594 |35 | 6.9 [} ) 0.57 0.22 25 2 d
e matwre, mpist, iresh 9| ;| 35] 24| 238 —-— — - 0.2 14 15 a
50. LIMA BEANS (Phaseolus lunatus) dried 100 |12 338 1200 [205 |50, 4 | 505 | 7.4,64| 15) &3 |50 %0 | 6.0 I3 - 05 014 15 [} . :
&1. HYACINTH HEANS (Field Bexnal drieq 100 | 118 ) 338 ;222 | 228 [ 37, 27599 | 6.2,48| 15| 4107 |68 B8 [THE e —"" be2 020 23 — d
[Dolichos lablab) {Lablab niger) N e L - .
» 62, WINGED BEANS, drird o 100 |14 399 {330 [287 — —_ 37 5.0 — ) = — - o708 - — 4 ]
- _ (Psophocarpus tetragonolobus) 7 B I e R b B :
63, BROAD BEANS, dried 100 (122 | 338 [25.4 | 261 |41, 28] 478 , 578 |78 ¥ | 85| 1M 78 0.60 0.26 25. 5 d
(vicia fasa) - ) >
ba, PEAS {whole) dried 1007} 116 | 339 {238 [24.4 |50,37 | 479 | 79.62| 14| 602 |54 57 | 47| 140 84 o 0.28 31 2 d
(Pipm sativem) . ' - ) 7
il . .
* | 65. CHICK PEAS, dried 100 | 106 [ 359 {2008 [ 202 |53, 40 52 7.1, 63] 47 609 |53 |12 | 84 % 54 0.49 0.1% 1.6 -4 d
- (Cicer arielimem) . i -
- 6b. COW PEAS {wholt} dricd 100 1106 | 342 {22.9:| 222 |57,41 | 451 | 87, 66| 1.4} #16 (a2 77| eS 30 18 652 0.16 7.2 2 d
. IYigna sinemsis) : . - 1 !
67. PIGEDON PEAS (husked} dricd 00 131 333 (0.9 228 | 39,27 | 6.4,48] 16| 599 |15 2 | 45| 140 o | 047 0.18 2.0 5 d ’
(Cajanus cajan} . . i R ’ N
b8 RICE BEANS, drie¢ 100 | 100 | 352 | 18.4 [.18. - — — 31 645 |73 | WT | 40 56 32 ;| 054 017 2.2 — 9
[Phaseqlus calcaralal )
" i} 69. SUNFLOWER, PUMPKIN, WATERMELON | 53 | 5 535 | 274 [ 177 | 93, 61| 583 120,82 4300 197 (27 48 | 93 70 a2 0.23 0.18 2.7 x » | Sunflower .
. {Dried seeds, seedooat remsowed) . 1 63,477 - — | BS5 62 . Melon
| 78 SESAME SEEDS 100] & 574 1181 | 109 |.63, 42| 53.4 | 6.3, 44| 5.3 200 |37 200 { 90 4 4 0.80 0.22 45 o a
(Sesamuvm indicwe) | . M | . B
71. CASHEW. NUT w0 | s 560 | 17.0 |+10.5 — 1578 — jasol 203 |13 50 | 50 ' [ 0b 0.2 2.1 a .
f (Amagardiuh occidenale) . ) . ;
72. PILI NUT . 16| 89| 644 {1242 78 — —1 — | 6a% 55 |32 |19 | 26 45 27 €.95 0.1% 0.4 4 9
(Canarium spp.) W . :
73, KAUW] NUT 8.8 | 601 [ 18.9 | 10.9 - — —. ] s0.4] 74 |22 | 474 — —_ — —'| oos - — ]
{Macaranga 1pp.) ; .. : “
74, PANDANUS WUTS 90| 683 13| 60| — — - u,.o[xzz.u 61 | 419 — — V— 0.3 e i ’
& means At N
— means “'no dala available!, mat necessarily & . L
. ) A . ,
e e g




s . .
) TABLE A.l1l.T Rl =
’ ) , _SOME OTHER . YEGETABLES - ,
) Composltmn per 100g of raw foodstuff, edible portion (EP . |
- i
“ PROTEIN . CFAT, w‘fmﬁ “""".'.'.'9!'. _ pro- MMINE K1BOTLAYIN(N ; i
' F. | mors - ?'&g- mg | VITARIN A g . [ Ao ] L
L as % ] Prolela | WPY Nbp iy % o “Frre . g _ ¢ X REMARKS ,
O [TURE A il e ] SOl T o 1‘»:-:{‘. Tl 1000} :Fu m'u'ug ia W ww [wew] ke (150 | ' -
. st | . .
A. LEAYES = . & o
] i 80 | BS a | 50| 2983 57,533 | ss,82|07] &5 15 | 250 | a0 Fo00 | 1 0]l 0.3 15 | 100 o | _
T5. LEAVES, ) ark seen  »7f e|on | = | 20| 195 —| =""[a3] a3 | o0& | 80 |25 | 1008| & 008 | od2. | 05| 50 [ e
e} Hoht green - v | 80| 03 D 15(159 |  — — 0.2] 44 0.8 40 (05 30 18 0.05 0.05 0.3 4 . .
' _7b.. ABELMOSCHUS MANJHOT 827 | 47| 57| 296 t— —| — |03} 8e |.18 | 580 — === - P I -
s LA, Mew. Guinea) EEE R N . ' : » i .
77 AMARANTHUS spp. 869 36| 35| 237 | B, 62] —|13.0,95[05] 65 13 | 267 |39 609 [ 3600 7| 0.08 016 1.4 80 d .
~ T 78. TABBAGE, tommon 918 | 25 16| 156 | 5, 3| 35.2| 81,53 01| s7 1% 50 04 100 5] 0.06 0.05 0.3 50 a j
- (Brastica olerscea caphtata) . ; 3 . . .
T9. CABBAGE, Chinffe (Brawica sinensid || 79| 95 14 | 1.4] 24.4 — - - 01| 24 ob | 100 |20 3500} 2100 0.06 0.03. 0.4 2 . a |dark green \
80, CASSAVA lexves (Manthol duicho . | e2o] 55| 72| M9 | 89,51 —| 8877|19]| 6l 24 | 175 |20 20007 1200 0.33 1.07 17 | 215 b L
S1.. HORSERADISH-TREE leaves 61| 774 75| 59; 19.2 - - - 18] 128 18 | 353.|35-[ 12450{ @470 0.20 0,73 37 | 232 - \
© (Movimga oleifera; . K . ' N
Malunggay, Philipgines) . | . ) )
I B2 ®ALE 63| 59| 42 | 39 227 (60,23 [543[ 91 44| 06! 7B 234 230 123 | Teo |- 456D oa1lods | 1s W |a \
(Brassica gleracen acaphala) 7 ' ' . L ) : . ’
8. MUSTARD oreens (Brassica juncea} B3] 9221 23 | 22| 233 — - — |03 41 0.4 | 188 [3.0 5670 3300 009 | 6.2 0.7 1& a
BA. SAUROPUS ANDROGYNUS ~ . N .
(Sayur manis, Mutaysla) X &
85. SPINACH (Spimaca oleracem) Bl 21} 22| 22| 244 T, e8] — |207,10.% 03| a9 0.7 8 |30 % 420 5 650 07 [ *s59 [ a
B6. SPINMACH. Philippine 6r| 25| = { 17| 188 —_ - — | 04| a2 0.7 ™ |55 5255 | . 3150 0.5, 58 [}
(Talinam irismguiare) o -
| 87, SWAMP_CARRAGE /SPIMACH L S S & s = A T MO b S0y -3 e 0 S e e I e B P 0 RN 13 % |
- {lpomoea aguatica} (Kamgkang) N | - L. L - ] - R— . -
’B;W:ET POTATD liaves Upomoea =¥ BS a7 | 35| 182 - — — losy 95 | 15 70 |80 & 000 1 500 0.9 -] c
tatzs) i -
B9. TARD- lexres (Colocasia spp.) » 5T | s0f244] — | — — | 25] 66 [ 23| = p— — - e — — | s .
B ROOTS, Bulbs, wic.: . - . N
"GARROT (Dascws’ carcta) ! 92| 88| 40| 11| &7} 79,40 51,28| 02 91 | Lo 34 |08 “20%1 (%ﬁl 0.04 ] 0,04 0.7 6 | a
"CHAYOTE (Sechium eule) Bs] a5 | 2 | oslos0f el 14 0.4 12 |03 0| 12 0.02] 0.04 0s 19 d
"LEEXS and preen onlom’ i ' {
ilbwm  porrom, ‘odorum, _cepa) 4 o78| a3 13| 102 02| 94 12 w | 1o 50 30 0.06] 0.4 05 18 a
- ONIONS, matore {Alllum cepa) 93] 888 40 14| BS 0z] %o 0.8 2|08 50 30 og3| 0.4 0.2 L] a
RADISH . 56 93.7] 201 11| 134 01] 42 | 07 rlie x 18 a.03] o0.02 03 H | a
2
- ** Pumpkin Hares
waans tracy' *** Tunlp (Bramla rapal lewwes
manns - “no hn nnlhbll" ROt nececcarily Ot
A o= . N
AR & .
P ) i (
. . ! i
L i E
'\' ' A L .} c .‘I
. TABLE A.1T (continued) : ! s
T S30ME OTHER VEGETABLES .
Composition per 100g of rew foodstuff, edible portion (E.P.) .-
PROTEIN : FAT | CARBOHYDRATE (aLClum| JRON PRO- &-CARDTENE|T FLAYIMNIACIN [asconsic E
o | mors - Pralein | WPU i Teul img I‘lnu hilionialel I ma {my tmg [ AC1S E
o % tueE rolein NDp . | REMARKS
o % @l /100 9) 14, ]
. AP, oo | O R T nm:wloo. e :Ff.) W% Wl | e e |1
C. YEGETABLE FRULTS: ‘ i =
95‘. EEANS snap, fresh, younq, in pod 911 891 35 2.4 | 16.7 | 56, 39 7.4, 55|62 16 15 57 B 400 240 0.08 g.iz- | 05 17 a
{Phaseolus wulgaris) — . . . ; . . ” | |
96. CUCUMBER {Cucumis salivis) TS| 95.6 | 13 | 08| 150 01 [--30 o6 |10 |03 p** At 003 004 | 0.2 8 a }
97. EGGPLANT (Solanum melongena) g2, %7 24 | 12122 0.2 54 | 09 |15 A, 30 18 0.04 005 |} 0.6 5 a
98, MARROW (White) or immature 83| 95 15 | 08| 130 0.1 35 | ob |18 5 100 &0 0.06 004 | 05 20 a
pumpkin {Cucurbila spp.)-
9. MELON, bitter . . . .
{Memordica charantia) B2 | 2.4 22 0.9 1 108 . .| 0.4 4.6 0.9 2 0.9 2385 2040 0.0& 0.03 0.03 55 q
160~ B RA—t bt escutentysi=- B8B83 BT I o B e G O G L L [ I X B § EC I
101, PEPPER, sweel, large, green B2 2B 244 12(122 0.2 53 | .14 | -6 |08 290 170 0.04 0.05 | 0.9 103 a
ol - .- {Capsicum annwum) B - . PR T B
102. - PEPPER, chili, small, red 87 | 72.2 62 48 | 18.9. 2.2 9.0 i4 w2y T o [ roo 1 ast-l 085 |-18 6% 9 .- e .
14 (Capsicum frulesceny . ) o L K
103. PUMPKIN LYELLOW SQUASH) 58 | 89.9 33 | 12] 95 03 TT | 1.2 18 |os 400 240 0.06 0.03 0.4 11 a
: *Cucurbits %op.} -(mature) : . . {-4 0000 | (-2 400 :
104, TOMATO (Lycoperstcum  esculentum) BO | 938 | 20 | 11185 | &4 21 84,4103 42 | 06 |11 |08 700 420 0.04 0.04 |05 [, 240 | &
105. TREE TOMATD: \ 5 , o
(Cyphomandra belaceal 73 859 48 151 105 ‘0.3 111 2.2 13 0.8 — -— 0.04 2.04 1.0 17 ¢ -
BT - -
T STALKS & STEMS: . . ;
{106, BAMBDO SHOOT {Rambasa wpp.d 2/ N0 | 277 26| 235 0.3 52 | o7 |13 |eos 20 12 015 007 | 04 4 14 :
107. SETARIA PALMAEFOLIA, hearts - !
] (Pitpit, Néw Guinga kighlands) 924 | 27 | 05| 45 0.2 &8 | 11 | 21 | — - — - e — i P T
108, TARD, malk . R . -
- (Catocasia esculena) L5 21| 05| 58 [ 55 | 1.6 |28 |.— — — — — - 214 i
E. FLOWERS: » N
109. BANANA hezrt 54, 885 36 | 1.6 108 | 0.4 80 | 11 | 56 |13 440 260 002 002 | 05 L13 | 9
110, PUMPKIN Siqmers 59] 89.8 | 291 2.0/ 168 05 56 | o | 74 |33 ‘810 550 0.05 en | 09 24 |-
‘111, SACCHARUM_EDULE {eiflorescence}_ : 7
(Pitpit, New Guinea leanﬁsf 8" 7 41| 27.0 ¢} Te 0.7 10 — — — — — — - 3
F. MISCELLANEQUS: . ¥ 4
112. MUSHROOM (Agaricus spp.) N 91| 23 | 24255 142,18 | 724 | 7.0,42| 03 4.0 9 |10 0 0 0.30 044 | 49 5 | d .
113, “FUNGUS” BS 51 243 115 . 35 a3 - |- . _ —_ e | = — ] ,
1114, SEAWEEDS: - .
Q) Agar (Gefidium wp.) 100 17.8 2 | 0.2 0 — | = — — — — | = — | a
(b} Kelp (Laminarla xpp.} 100 | 236 5 | @ ’ 11 oy 1 — — [ - 4.
(0 Lavey (Porphyra laciniatn) 100} 169 51| . 0.6 G} - | = | = — — — — | = — d
* O means “trace " . »
— means “no data availjble”; not mcessarlly, "0 } . -
:" pared cutumbery

i




Composmo,n per; 1Q0g of raw foodstuff, edible pbrtion (E.P.)

SOME FRUITS TABLE A.18

pROTELN FAT § CARBOWYGRATE [cALchus| TRON PR~ |) CAROTENE] TNIANIHEHE’MFLA\‘T‘I fuﬁuu ASCORBIC -
- s uji- :uo,,':' BT "% al o T P Wop 9 e Fibe tmg | VTSNS meg (ma || 00 REMARKS
cals. | J U, !
AP e | o i et TR R ¥ M fih;ll fo/100y; ;Jh hee' ! o ::)' AR g 1&';.1 e :q’?.) {;E)p:;
115, APPLE (Malds sylvestrie 4 foe0 | 53| 03| 7 es (10,05 04] 50 |04 [ & | 3. % |iss |of4'| oes oz | s .
116. APPLE “Mdlay” or “rose 17| Bs. 51 o6l 33 . | ellasr Loa foaeipmsl et g |00 nes foa 15 e
,,,,,,, Lo o {EUgenia malazpensisl........... ST TR Fs i I/ e RO~ SRR : 0. 4 ) ‘
- 117. APPLE “Star” ! B7 | BO 110} a2 20| 165 |15 | 5 Jos | a0 --e—i-tu03|-oee— 1o m T 1
Y {Chrysophyllum caimita} [ E T R S — = T s e . #
N 1358, AVOCADO—"low fal - |&7 (m29 [-98 |14 | as g3l &5 |15 | 10 6 | 180 16 L ooe | 01z l1s 10 a
! , (Persia)—high fat T0-|67.1 (225 I:B 27 234 63 1.7. 15 9 340 ‘200 0.10 0.44 15 10 a
! ] )
119. CITRUS: Orange (C. sinensiv . - 72 | €1.1 a5 2.9 &7 | 57, 28 40,1971 0.2 113 Q8 | 34 4 170 100 0.08 0.03 0.2 50 a ] (Sweet) :
T Mandarin. (C. reticulala) 71 |a7al e | o8| 61| - o3| 19 | 10 |39 |we | G 20 | o007 | w0om jo» n d
e 1] AR E IR S I T R Rk A AR R AR a i R
— Lime, ima Y, ") - . L X . B ! 0.02 0.01 0.
' pomets {C. grandis osbcqib 56 | B34 | 59 ‘g.s - 28 % o3| 153 %.a 3 |07 5 g loo03 0.01 n.% :g :
% | 120. DURTAN (Durio - 24 |29 | 144 | 25 5.8 S i3a) 304 |17 | 9 |09 20 - 18 |oz2a | 020 o7 4 | 9
121, F16 (Flon <arica) 97 (617 | ‘&5 | 12| 60 |60, 4 48,28/ 04} 161 |14 | 54 | & | ® 40 |o006 | 005 |05 2 N
122. GUAVA (Psidium spp) 7 |B06 | &% | 10| 4% 04! 173 |62 |18 |79 | 180 110 0.03 064 (12 160 a
123, MANGGO (@ gt 62 817 | & | 07| 3& 02| 170 |08 |11 4 1500 1140 0.05 006 |06 48 al”
(Mangifera Indial () areef’. 72 [Bsa | 53 {es| 32 02| 128 |04 | 14 |03 | 135 % [o0a | op4 [0z 7 ¥
124. MANBOSTEEN (Garcinia rumsum) 29 |80 | & [0b | 32 96| 156 | 51 8 |08 — ] 003 — — 2 d
| 125. mELOW, musk (Camatovpey 7 s6 (926 | 26 | 07] 90 E 02| 60 los F 20 | & |1200 120 P005 | 003 |06 ") x
_J_: T {Duunnls melo) ” [ ; . . - .
126, 'M_ELDN-nl'a—A(Eil'nlllns vulgaeied . 53 | 929 25 05| .63 0.2 6.1 9./2' 3 3 170 100 0.04 0.04 0.2 & af-
‘1 127 PAFAYA- £a) ripe o (886 | W 108 52 61| 101 Yog | 24. |04 {1000 500 003 | o4 |04 [ ai
- iCarica papaynl (B ornn 64 {932 23 1.0 | 146 01 5.2 0.8 59 0.3 0 0 . 0.63 0.02 0.2 22 KD
. PASSIONFRUIT (Granadillal . N - ) [
(Pagsifiora spp.) 33 |s00 | 70 06 29 @ [ 189 | 1 |11 10 6, s | 030 113 | s
, PERSIMMON, Japanese . .
- (Diospyros laki) g {796 | 73 |08 | 37 {8060 30,22[03] 187 [ 12 | 7 |04 |1900 1190 | 005 | 005 [0 9 x
:130. PIHEAPPLE (Ananas silivet) 64 (867 | 47 | o5 | 3o {o2{ 122 | o5 18 Los:i 90 .54 [0.08 1°003 |02 “ 4
131, PLUMS (Prunus ﬂ'.p? 94 |820 | 64 | 0.8 | 42 02| 15 ! as [ 17 |05 ] 20 210 | 006 | 004 |05 5 a
| 132, PomEcRANATE" ’trunln granatum) 48 (813 | & | b6 | 30 03| 172 | 03 3 {04 0 0 [ 002 | 002 |02 8 | s *
133. SOURSOP’ (Annona muricau) 6 [s02 | 71 | 08 | 348 ‘04 1BO | 10 | 20 |05 20 12 | 0.04 006 |10 19 a
134, TAMARIND a8 (0.4 |29 | 23| 39 06| 625 [s1 | 7a [os | "30 18 | 034 [ 01s |12 2 2
135, TIESA {Lucuma m) 73 |572 | 154 25 5.9 X 391 75 a3 1.1 |2 060 1280 002 | .03 25 43 1
. T iy % T -
‘means “ace' — meEns he data availeble”; nol neceaarlly "0~ \
. . : - . '
b
, : % |
— R - i .
) ——r - -- . ‘. i i
Family Planni | o |
amily Planning = . , :
Famil 1ann1n is concerned with improving the
1ife ysgtuat1og of families throuth 9 There is sincere d1saqreement aver the use of some
’ of the methods of family planning, but general
a) Spacing-'of childbirth; aqreement about the need for married couples them- Ut
. .- . . selves to take the responsibility for the1r own
b} Helping couples to limit their family to the © family pidnnin dec1stgn making . Y
size they really want and can support“ ) yp ¢ .
£} Helping coup]es who and it d1ff1cu]t to ¢ It is 1m ortant that ever ment—4444~——~4—+4f~
—have—ehitdrern—and ] worker be able to tell families where they can b
et famil lannin 1nfnrmat1on if they.want it.
d) Pr0v1d1nq information and coun5e111ng on 9 Y q ’ y

“many children during their lifetime.

. child they cause to be born is Wanfed

"methods are reliabie,

“matters related to parenthood.

Human beings have the capability of producing ]
This capabil-
ity must be used carefu]]y, responsibly. - It is the
pvarent's responsibility to make sure that every
loved, and
can be orooerTy cared for, )

_Papua New: Guineans are quite used to the idea of
preventing births, -as they have ‘traditionally usgd
various means of preventing #irths and cau§1nq
abortions. -However, féw of seetrad1t1ona1

and some are danqerous

The most reliable and safe méthods have been
developed 0n1y in the last 20 years. More and
more people are now realising that family .planning
is vitally important for the well- be1nu of fam111es
and the nat10n as a whole.

236

The hasic source of medicat information is’ the Dept
of Public Health,.throuagh its hospitals, health [
.workers, clinics, and aid posts.

H

1t i also 1mportant that the .rural deve]opment
worker understand and be able to -explain. the,
process pf human reproduction.

How a Bahy is Made

At the time of sexual 1ntevcourse the husband 5
semen, which contains m11]10n5 of sperm or seed
is Teft in the _upper, pairt of

——These sperm swim through the cervix, through the

uterus, and -into the tubes to "look for" ‘the eqg.

At ovulation time, usually about every 28 days, a’
r1ge egg bursts ‘out_of the woman's ovary, and 1s
“sucked up" into the end of the pipe. It will Tive
for only one day if it is not fertilized with-a

3 LI
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The Ha1n Parts of The Fema1e Reproduct1ve System

1. [The Uterus - the house or basket for the baby.
1t is the place where the baby lives and qFows
. for 9 months before it is born
2. The Ovaries - these are two "egqg baskets".

There are thousands of eggs, inside each basket,
But only one eqgg {or two for twins) gets r1pe
at one time each month.

KON Fa110p1an Tubes - these are: the passage ways for
the eqg and the sperm.” The end of each tube is
open and has "fingers" which catch the ripe egg
when .1t bursts out of the egg basket. The
other end opens into the uterus.

4, Cervix - this is the bottom part of the uterus
where the mucus is made. This mucus looks 1ike
the white of a raw egg, and it is a clear,
slippery, stretchy water. This mucus comes
through the vagina each month at the same time
that the egg begins to get ripe. It tells

the woman: "This is the time you can become * FEMALE RE?RDDIJCFWE' ORBANS
pregnant.." (INSIDE)
sperm. If it is fertilized, only one male sperm can have sexual intercourse as usual, but a bally

will go inside the ripe eqgg, and at that time the
baby begins to grow. That moment is called
"conception”,

" This new 1ife grows into a "ball"” of cells which

moves slowly inside the tube to the uterus. At 2
weeks this new Tife is about 1 centimetre in size,
and it will settle in the uterus, which has formed
a thick seft 1ining, making a good bed for a new
baby. (This is the substance which is released
with-each monthly per1od, if there is no baby to

" begin.)

1

. As the 1ittle bahy qrows, Tt qets its food at

12 to 14 years old,

first from the mother's uterus, .and then later
through her blood, through the placenta, which is
attached to the baby's belly,

After nine months the baby is born. The mother

wWill not have her menstrual period during this time.

The Menstrual Cycle

The menstrual cycle begins when a q1r1:ﬁ5 about
and can continue every month

" until she is 45 to 50 years old.

For the purposes of family planning the thing we

are interested to know is the exact time of ovulat-
ion. This is when it is not safe to have .intercourse
(1f we want to avoid having a baby) if we are us1nq
no other methods to prevent conception.

METHODS OF FAMILY PLANMING

There are several methods of Family P]anninﬁ.

One method may be hest for one family, another
method better for another family. Each family
should carefully choose one they feel is best for
them. They may want to talk to a Health worker.
When a man and woman use family plahning, they

does not start to qroW as long as they are proﬁer1y

using the method ; ?

THE OVULATICN METHOD

The "Ovulation Method" of family planning helps us-
te determine rather closely when ovulaticn takes
place. Understanding it -will enable us toc use any
other method more effectively, and_to.select ancther
method more wisely.

Below is a picture of a typical menstrual cycle.
However, each woman is different, and she should

e her own chart. Furthermore, her chart might
be different from one month to the next.

* r : @v&ufﬁ);uj
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Here -are the rules-for following the Ovulation Method

of family planning tc avoid pregnancy. .

L

1. Begin to chart at cnce: every night before
vou go to bed put only one mark on your chart
for that day: ¢

a} Bleeding - puhgg red mark H
b} Dry for the whole day - put-a penc?1 mark
¢} Wet, slippery, mucus - draw a baby

2.  Abstain from 1ntercourse for one cyclg S0 you
will know the mucus days

£
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. mucus with an X.

10.
1.

1 . »

In the next cyc1e avoid intéfcourse during the
days of the period.: These days aré NOT SAFE:
in short cycles ovulation can happen during

‘the period,

If there are‘dry'days after the oerjod, these

are safe days to have intercourse.

As soon as mucus comes,.avoid intercourse.
Fertile mucus days are- NOT SAFE.

L

Mark the last day of clear s11ppery stretchy
the “PEAX X".

»

Avoid 1ntercourse for the next 3 %g§ days after o

the Peak X. These days are NOT SAF

The dry days from'the 4th day after the PEAK
until the next period pre SAFE DAYS. AN

If intercourse takes place on an ear]y safe
day and the first time you have intercourse
after the PEAK X, mark the day with a line.
Then your teacher will be able to sée if you
make a mistake. !

When -a new periad begins, start a new line.’

If someone is teaching you this mexhod try

to see them at least once each month until
you Tearn the method well. -

: These points are emphasized:

““Watch for mucus as the Beriod is finishing; if.
., mucus is seen avoid 3 dry days after it stops.

* Fertile mucus feels sfippery.
and stfetchy, 1ike the white of a raw egg.

*In short CTycles there :may beino early safe days.
In 1ong cyé]es there may be many early s fe days:

It is clear, smooth,

Infert11e mucus is c10udy, sticky, not stretchy,
not slippery.

Until you know theidifference hetween fertile and.
nfertile mucus, avoid analysing the mucus the day
after jntercourse wherl using the early safe days.
It mayibe wet from th& man's semen.
baby mark for that day

Just put a

If your next per1od does not come 2 weeks after the
PEAK’ X watch for mucus and avoid aT] mucus days and
3 dry days after, ’

‘EacK cycle, each month might be different.
. Do not copy from the previdus cycle, .

Fo1Tow1ng this method to avoid pregnancy while .

breastfeeding: 1t .
1.

Begims to-chart soon after the ‘baby is born.
Every night- before you go”to bed put a mark
on your chart for that day.

a) Bleeding - put a red mark
b) Dry for the whole day - put a pencil mark
¢} Wet, slippery, mucus - draw a thaby

Avoid intercourse on all fertile mucus days

“(clear, smooth, sTippery, stretchy mucus)“and

for 3 more days after it stops.

You can
become pregnant on these days.

511 other. dry days - and 1nfert11E'mucus days’

This is the most fertile: t1me,

‘Mote:

" THE PLASTIC LOOP

‘or carry heavy loads.

I

! > . Lo
: ) C

(th1ck st1cky, non-stretchy mucus) are safe,

There may be many months of only dry,days. .,

These days are."safe". 'You'cannot become

pregnant. : 4 . .

4, AVo1d any days\of b]eed1ng or spott1ng of b1ood
L and 3 days after Th1§ may be ovulation. --

5. When it is close to your having your-period
" again, after 3, 6, 12 months or mere, you may

have many days of mucus. Be careful at this
tmme . ’

6. WHen your period (bIeed1ng) starts again, the -
f1rst few months (cycles) can be very irregular,
Therefore, be careful to avoid all mdcus days "
and 3 days after. =

o

»
Nh11e the baby is tak1nq on]y breast milk you
will be dry nearly every day." When you start'to *
give food to the baby you will notice mucus days.’
This means the egg inside your body .is tryfng to
get-ripe-~ (ovu1ate? and you can get pregnant again.
This is how some women get pregnant w1thout having

‘a period between bahies.

For more 1nformat1on about the Ovulat1on Method, .
write to:: The Health Secretary, the Catholic Church
Box 1306, Boroko :

(for women) 15 pne of. the most

common metRods used-in PNG. It is a 5ma11 piece of'
plastic wh1ch is placed 1ns1de the women s uterus.

The best t1me to have a Toop put 1ns1de is six weeks:
or more after the baby is born. If menstrual
per1ods have started again, the best time is when'

the b]eed1ng is fﬁn15h1ng, ar during the next few

,days

The 1oop is étraightened out inside a thin tube,
and then inserted. A Sister or Doctor ean put it
into the.uterus in a few minutes. The woman may
not feel it, dr may just have s]1ght discomfort, .
R
While the 1o0p is inside, she can have sexual inter-
course and she is unlikely to become pregnant. The
man does not feel the loop when they have sexual
intercourse because it is right 1ns1de the uterus.

A few women may have some duestions first, such as
Heavier menstrual periods,- but usually after a month
or twp the body ‘gets used to the ]oop and_ the woman .
does hot know it :is there, “She can do hard wWork

The loop does.not maka any
difference. Many women have:loops in for many years’
w1thout any prob1ems )

In a few women the :loop_comes out by 1tse]f If sg ’
she should go back to the clinic as soon as.possible,
and another can be put in.

If a man and woman want to have another’ baby, the
Sister can easily remove the loop by pulling on
the threads. Then anather baby cam start to qrow.
After the birth of the ‘next baby, another-plastic”
loop can be put 1ns1deﬂ

This is dn easy method because the man and woman )
do not have to do anything else to prevent*pregnancy
while the loop is in place.

’



THE.PILL - is.arbother very/common methbd WhiTe a are usuaJﬂy only used once. . lf R ?:\Se
-woman takes one pill everM/day she- wilt ot become - L R
“pregnant.  Her body does mot make-dn egg- eath month . Th1s is a safe and easy method with no med1ca1 side
while she is-taking the P‘”S" so a bahy cannotf effects, s0-the man does-not have.to go ta.a health

start to grow. yJ . o worker. It is @ useful method for pedgple in rural

yyy”“J " &reas who ,not close to a health workér s
A heéTth worker Can teach “Women ho¥ to take the. } ‘

pills, and can-check them first. There are Just LT Condoms can be bought- at Chemist shops or tr e .

a few women-who shoald not*take p1T1s due to’" . ™. stor The man thould keep seVeral so that % condom

medicdl- cond1t1ons, f . R 2 used ever, t1me he has sexual intercourse:y .

o8

The Hea]th Department IVES 3 kinds of pills. The OPERATIONS “{for men .and wpmen) If a man an woman

woman must go to/the ¢linic for these, and should be . are sure that they have: ehough chilidren,. and do not -
- told and understand‘c early about how to use the . . .want any more babies 1ater, either the man or the

Kind she gets. /Micrglut {Blue Packet) is for women . . . woman £an have.a 11tt1e operat1on
who are breastfeed1ng a haby .Tess than-1Z menths old;, &
Neogynon ED Fé- {réd! nd yellow packet) 15=for women

i K o
‘Aadoctor perform the operation after the husband

who- can read; ‘with babTeS over k2 months old; : and wife both sign a paper to say that they want,

Eugynan ED Fe .(Red spat paqﬁet) is easier. for women . . :.to have the’operat1on and understand its effects
“who do-riot’read. to bndertand and who have bab1e5 ' ;-

over 12 months o1dJ : l ' ’ If the woman has the operat1on (caT]éﬁ a tubal
e ' - . " ligation), the dodtor ties her tubes @n each side
VTHE INJECTION (forf women)' is called Depoprovera. " _s0 that the egg,and the sperfm cannot join,: If the

. BN - -man_has the opetat1on called a vasectomy), small

a woman uses th1s method, she has an thect1on o tubes are tied" JUSt dnder the skin so that the -«
n:her arm every /12 weeks-until she wants to have man's fluid has no.: sperm in 1t : ;

nother~baby Her body does not make an egg wthe
e 15 having 1739ct10n5 . el The easiest t1me to do the woman s operat1on is-

stra1qht‘a¥tEF—4#ﬁrb1fth of a bahy. She. tan d1scuss
_ost worfien who have these 1nJect1ons Tose very .. e 1t with-the sister at the Antenata] C11n1c
ittle*blood edch month. Some Wave no menstrual . o - -
yeriods at. all while they are having the injections. . Many men and women 11ke the 11tt1e operat1on be-
his: does not mean a baby has started. It means cause there are no side effects afterwards, and they
h medicine: fs working. ) R -+ do not have to-do anything more to_prevent
o . ) P - pregnancy. -1t is the most. reliable way to preV§nt’
n some womegfthere are days of bldod spotting in . pregnancy, so it is a good method’ for a man Y woman
he m]dd1e f the month. If this is a trouble or with a Jarge family, or if the wife has a- cond1t}on
A it s heavy she. should. 90 back.to the clinic for : “which would make it dangerous to have anotﬁer baby
,:treatment i . =
: -] : . . ot . After the little Operat1on, a ‘man .or women feels i
' When the’woman wants +o have another baby she cam i Just as strong as before, and somet1me§’women eveﬂ
stop having injections. Then she can get pregnant feel stronger.

again, but it may-take several months or even a .
year or two because the medicine is still affecting - R - '
the hody. So the Health Department only gives th1s WHERE TO GET THESE METHODS! -
method to women with #wo children or.more. . -

- Loops, 1nJect1ons - at hea]th centers and ho p1ta1s

It is also expensive and not as available as other Pills, condom samples - at aid posts, healtH centers
methods. It is on1y used when other methods are and hospitals.
not §u1table P : Condoms - sold at Chem1st shops and -trad stores.
: : : ' 0vu1at1on method - taught by spec1aI ained
" THE ‘CONDOM (for men) is a- bag of thin rubbér which:’ .. + teachers. .
is used by a man ‘when he has sexual intercourse. Tubal- ligation, Vasectomy, 1nvest1qat'on of THfET-
He puts the bag-over his penis before it touches the tility - by doctors at-hospitals and some.. _ . °
woman. There i$.a Tittle space left at the end of - health centers. ﬁf o S
- the bag to catch his fluid and seeds_. oJThey cannot. 3 ;
.get but’ td the woman's.eqgq, and start a baby‘- _ AT1 heatlth workers can give info mat1on and refer

- people 5P Where the: methods ar aia11ab]e

For gendral 1nformat1on and ra1n1nq\mater1a1s

write: 'The Family Plagnin Sect1on,
Department of Hea.

A PO Box 2084,
. . . Konedobu. ¢ -
S b 5 . .- Thanks to:Or. N Muirden, Dept. of Health,.for —
After sexual 1nterc0hrse the man has tp be carefu] _hey- heTp n updat1n this item. s .
rot to spill any "of the fluid jnside the womafi. . <If o
" he plits his finger on the rqbbgt ring, itwil? not . : . 4 R L
“~eome off_inside the woman. R Pregnaney, Childbirth and the Newborn & Manual for
- The man takes off the condem and puts it in the Rural. Midwives, Leo Eloesser, Edith Galt, Isabel =~
< rubbish tin-or in a"hole in the qround ~Condoms - Hemingway. 1855, 150 pp. $2 {Am.) from Ninos Heroes
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I ocountefirritants, like

139 Mexico 7, D-F., Mgxico.
/50 cents.

Teacher's Gu1de, 43 pp
25 cents postage and handling.
‘ H
The manual was based on the ideas of the Canadian’
surgeéﬂ Bethune, and was first printed in China in
'1950. - Since then, it-has been used in Mexico and '
South Anerica. As the title says, it is "a manual
for rural fhidwives", and deals with normal births
in rura? areas. .The illustrations are helpful in
understanding the development of the mother -and
foetus and the pos1t1on of the baby to be born.
Suggest1on5 for 1mprov1ng the diet include eating
whole grains, growing a bigger garden, getting
some. extra hens for protein,setc. A very practical
and sensible teaching guide. )

Level: 1ntermed1ate,

Reviewed by: :H.-Bekker.

Héaﬁng

BUSH MEDICINES

Ne have found very 11tt1e material on "bush medi-
cines". However, the following letter from Dr. Des
A. Sche]z, Yagaum Lutheran Health Centre, Box -107,
Madang, gives some insights:

"There are a number of bush medicines in use, but
most of these. are concerfed with paimrelief, e.qg.
rheumatic:aches, .headaches, abdominal pains. Most
of the things used for refief are in the naturé of
‘salat', which is ‘related to
" the stinging nettle. They are about as effective
as most of our I1n1ments and rubs, and in general
do no harm.

"The second category of medications are those with
a known beneficial effect, e.g. Pawpaw. If this is-
applied to sores and. tropical ulcers, it does qu1te
effectively dissolveithe oldsand ne¢rotic tissue in
the ulcers, and wiTliresult in a clean wound. Its
bepeficial effect is related-to an enzyme in the
oL} gpaw which will help-dissolve dead tissue. It

ms- 1ikely that some of the bark and sap of. certain
t pes does help to stop diarrhoea, and this could
be of use.

{

-"The third category of medications are those with ~
a powerful effect e.g. 'Koniak', which is the same,
or similar to Kava, and I think has a cocaine-l¥ke
effect. This is g1ven in some areas for reljef of a
chronic, &evere pain iR old people, and is very
effective. It would also be addictive. In. this
category are the poisons found in certain roots,
- used to poison fish, This is, or has been, used
in at least one place. to treat hookworm, and
- ‘apparentiy’ is effective.

"The fourth category are those remedies which would
be similar to.some of our traditional remedies, and
equally useless, e.g. putting spit or urine in

infected-eyes,-€tc. e

"The fifth cétegory are the magical remed{es, in
which the active agent is seen to be the ritual,
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"Burki11, in A Dictionary of the Ecenemic Products

S

which in most cases is. accompanied by some applicat-

ion of Teaves, chewinnginger, etc.  This latter ‘

is reserved for the 'sayeman' orly, while all.of the =
former tend to be more the property of the whole .

tribe. .

CWEDICINAL PLANTS o

ALOE VERA | o

Different spec1es of Aloe have been used in Africa

and Asia for various purposes, but Aloe vera is’'best
known to me as a burn plant., When our 2 year old
son hdad a second degree burn {hlistered sk1n), we
applied the sap from Aloe_vera and his crying
ceased. We kept the dressing clean, he was never
again bothered by the pain and there is no scar.

Because it is usefuﬁjand convenient to use, we

would 1ike to see it propagated and distributed-
throughout PNG, especially to villages distant from
hospitals. At home in Hawaii as a child, we always
had a Alae in the yard, and:the local Plant & Tran-
sport there had a Aloe next to their welding torches.

The Aloe vera is in the family Liliaceae, of African
origin he Teavés are 30-60cm long, erect, thick,
Tight green ‘with white mark1nqs, and very juicy.

The spines do hot prick. *The sap is thick, yellow
and bitter, with a penetrating odour.

%

gj_;ﬁg_ﬂgl%i;énggggl%ﬂ 1956 describes the prepar-
ation of ®he drug: +"The plant is very succulent

and mucilaginous, the greater part of the Teaf-tissue
containing none of the medi¢ally active substance;
tbut deep in along the coursds of the fibro-vascular
bundles are strands of large cells full of a yellow
juice, which is the aloetic juice and source of the
drug. To get it, the Teaves are cut off and placed
so that the juice may bleed into a collecting

vessel. The rest of the leaf scarcely bleeds, and
being inactive, .is not wanted to do so. It remains
only to concentrate*the extract, either by the

sun's ‘heat, or artificially. If concentrated by
evaporation quickly and completely, followed by
sudden coaling, the extract becomes vitreous in
fracture; ' if not cooled suddenly, it bécomes opaque.




~.

A
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Qi- Jadam.™

This preparation is Bitter Aloes &
From Burkill and other sources, we found that in
Malaysia, the sap is put on wounds, daubed on the
fever, and used on swellings and skin diseases;
that the sap of the heated leaves may be squeezed
gut, mixed with sugar and taken for asthma, and that
a similar preparation is used in Java for coughs;
that in Malaya, the mucilagenous flesh and sap are
used to poultice burns: in India, it is used
internally for various complaints of the intestinal
tract and for poulticing hurns: in West Indies,
it i made intc a watery extract andg@pplied to the
head to destroy }ice. It is used as a laxative, and

in larger dosages, used to stimulate menstrual flow. .

Known:as Bitter Aloes, it is sold as a tonic. Also

commercially it is an ingredient for sun tan lotion

and burn ointment.

The Aloe likes sun and suffers from too much.water;
it does not need"rich soil. It is propagated 1ike
a pineapple. e '

Editor's note: Aloe is also well known in the
Philippines for its medicinal qualities. Many .
. there believe that regular application of the slimy
- juice will help to cure baldnéss in many casés.

Aloe vera i¢,avaiiable through the Division of
Botany, Office of Forests, Box 314, Lae, MP. -

o - R rt
. a ) /
“Initial confributar: H. Bekkeb. /
. ,-'// 7 5 . /
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DENTAL HEALTH

“The most common health problem in our-country is
dental disease! When the teachers of the Port
Moresby Dental College Jooked at the teeth of: the
people in a typical Highlands village they found

-many people with: ot

~._Holes in their teeth (cavities), _ -
- Tnfécted qums that were red, sore and swollen,
Loose teeth caused by-infected gums and bone,
Many missing teeth,

- Strong healthy bodies include good teeth. Goad.
-teeth are:
Clean {no dirt, pipia, stain, debris, or’
food on them); Have no holes (cavities); and
Have a:fiPm pink skin (gum)_around them.

(.

Firm pink gum----7
Clean------—-"""7-
No holes----------

- . Good

--~-—-—Dirt {stain, debris, food)
Hole (cavity} . RN

There are two steps to good s{rong teeth:

1. Keep the teeth clean,
2. Do not eat too much sugar.

' _[Ef us look at edch of these. A1l of us have seen

a post (stump) in the grgund that has been eaten
by ants until it is soft and rotten. Something
11ke this happens to teeth. If we leave dirt on
teeth, the bacteria (which are like very very small
ants} ‘in the mouth eat it and give off an acid
which makes a hile in the tooth. This same dirt
near the skin of the tooth (gum) causes the skin
to be sore (inflamed) and the bone becomes sore
and the tooth becomes Toose.. To prevent both
hoTes in teeth and loose teeth, clean the teeth
every day. How? With a tooth brush'or with a
brush” you make. Make your brush by taking’a;sma11
piece &f bamboo as long as your little finger and
.half as thick. Chew one end of the bamboo to
make a brush that Tooks Tike this: .

,

e
!

AR

i
ALy !
ulllm'llllml

Now use this brush and brush around the tooth; both
on the 1ip side and tongue side’next to the skin.
Do a very careful job and brush between each tooth
as far as you can. _When you first start brusHing
your skin (gums) may bleed a bit but keep up the
brushing every day and the skin (gums) will soon
become strong.: i

A gopd brush can also be made from the husk of
the beetle nut. Take a small piece of the husk and
remive the green outer layer: Chew the wide end
and you will now have a good brush that looks like
this: S =, i

The curve of this brush makes it good for reathing
and cleaning the tongue side;of the teeth,

1

-Sick skin (swollen gums, sore,

bleed when touched) #

cont'd

T
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You shou]d also eat good strong food for strong _* Women and Child Care in._China, Ruth
teeth Read ‘these two lists carefu]?y - : +$1,25 from: ‘Penguin Books, Inc. !
. : 71}0 Ambassador Road,” Do
Ba1t1m0re MD 21207 USA:

GDOD'FOODS FOR TEETH - -

. . "

sidel, 1972,

Milk Peanuts - Cucumher : .
Sweet Potatbes (Kau kau) -  -Fruits : S '
Beans - Nuts - Pingapples -~ Te ¢h1ng Aids at-Low Cost (TALC)
Peas Cabbage Papaya ‘ 30'Gu11ford Street, i
Maize (corn)  Carrots . Fats, ‘ Loqdon WCIN IEH, England.
. Bananas Pumpkin. - Seeds. oo T ZZSTN ' e
= |ALL i5a teach1ng act1v1ty of the Instltute

Meat Tomatoes _* . Laconbge

Fish . "

- Tf”POOR FOODS FOR TEET

PR “Lolly water o o N Books and Pamphlets ﬂvai]ab]ef
Sweet. b1scu1ts . : N : )
Cheese pops ) Co Hea1th Care in China.’
Eﬁgdy T ' ‘ An_introductory study of What China has -

achieved in revalutionizing hiealth care in

% 25 years. - We believe that all Realth

—

workers

X§ﬂ in developing countries should kno ~something

. . . ‘} * “about how this has been ach1eved5 and study
LT - - \whether similar changes can' be brought about"
e i ' in their own community.” Price 60p. _

: eferences : = Hedmme in China’ -
A - ' DL R - _ .
f‘Bgréfgotanchqfs MangaE} u. a ?iﬁt of Health, ' gugqgéﬁlgsigytg;.BE%g%sﬁdﬁédﬁcgq'dgﬁﬂﬁa?m;ﬁg’

12;%132 Vo qg GSEEENIE) %g 7§af Service Pub-- ., reprinted specially for FALC. This.gives further .
; U < =Government peinting 0fFce rom: i “information on health care in China, - Price 40p.
: h1hgt0n, DC 20402 USA. ’ o / R - e

R T : BOOKS FOR AUAILIARIES

- et ‘ ' '_ S Nutr1t10n in Developing Countr1e5, ‘by King,

Field Workers Medical Manual, by Summer Institute - Morley and Burgess.

of Linguistics Staff, 5ummer Institute of .Linguds- 0

One 6f the few books for health workers wr1tten 1n
E;ES’I;;E" Huntington Beach, £a11f0rn1a 92648, “simple English, with practical exercises which
: ‘““»»i»whi school children and others can undertake in the

This book is intended for persons w1th Tittle > - *Hx._community. Price Pounds 2.20 s .
medical training to help them develop a pattern of " Paediatric Out- Patuent Manual by Pauline.Dean,
.thinking about illness and its treatment, The Paediatrician. Tl

manual was deve]oped for use of workers in isolated _

areas where®professional medical help is not readily 22 etcEl1enﬁ 11t§]$ bbok, 1ﬁca1ly pro?gced from

accessible. The material of the volume is organized i1 u ?tsd $5p1 ad ?ua, 1geria q is very

under both symptoms of the common diseases ‘and under gﬁt ;i et orpme 1C25 assistants and nurses 1n,n
- their medical cdtegories and the desdriptions, treat- P ]E" 3. FTICE ap. . ‘

ments and preventive measurés are given in ciear, Sympton- ~Treatment Manual, fyom.Shanta Bhawan £ -

laymen's language. Thi% book is excglllent source Hosp1ta1 NepaT

LT h

?ﬁ:grgil'Egg]glld?regi{g: E?gﬁﬁfpe #zllyfiogsglL. A s1mp1e statement ‘of the care of common cond1t10ns.
_Ukarumpa, via.lae, PNG. . _ Price 35p. -
s level: intermed1ate ) L s Care of.tHErNewborn .Baby in Tanzan1a, by Hamza
R - - _.and"Segall, '
@piiewed by: gg; ;0 szﬁg’ Nazarene Hosp1ta1 7 A well-written booklet suitable. for use- in many

' . - . countries cther than Tanzania.

: - 7
e L o oo —eoo k. Simple Dental -Care for RuraI Hosp1ta]s, by D.J..

' K ’ o 7 Halestrap,

. . ' . ﬁ?* Gives the basic know1edge required, by a medical .
Medical Care -in Developin 60untr1e5, by M. King, ; wdrker who has to take! responsibility for- dental
Oxford U. Press, 1966, Available from Unrver51ty . cond1txpns ,Pr1ce 40p. .
Book Shop, Port Moresb May come out in paperback.
This is. ghe basic refeience ﬁnd textboaok fgrpthe Nutr1t1§n,Rphab111tat1on Yillage, by Joan Kquert
provision of appropriate health care in the Describes ndtr1t10n rehab111tat1on in an urban
developing world.. Intermediate level. . setting. Pr1ce ZDp.
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"1 of THild Health, Lniversity of London, to provide
< teaching.aids at or’below cost price for health
TWOTRETS, particularty in deveToping tountries.




o

.. adyertising pf bottle-feeding in the developing .

- The Care of Babies and Young Children in the Tropics,
;by D. Morley.

A leaflet written for European mothers taking their

. POSTAGE ONLY, .

. This is a summary of the PAHO study of infant mortal-

. Charge for administration, packing, and post, 30b.

sto "TALC",

.

‘Health Care of Children Under. Five. - - : .. Moresby whoTesq1e Orug $upp1y Pty. Ltd.

= ” . . P.0. Box 1066

Qutcome of a conference on child care in India. Boroko

Price 35p. S . )

Yisual Commuriicétion Handbook, by D.J. Saunders Phone 25 3633 Ce
A '"' ] ‘ 25 3185 N - :

Written for the person who wishes to become more Cables "WHOLIDRUG" e .

reff’ect‘ive in communication at village level. - b4

irice Pounds 1.00 Pharmaceuticals, chenical-supplies,

Memorandum on Tubercuiosis in Developing Countries, veterinary lines, medical goods, special

by Oxfam. _ ~orders. Of particular interest:-

Dgsgribes methods of tackling tuberculosis with a. First aid kits- various types designed

Timited resources. ) ~ in consultation with U.P.N.G. Medical

Memorandum on Leprosy Control, by Oxfam, Lepra and School.

the Leprosy Mission. b. Mail order service for thase with regular
sizeable orders. _
c, Trade store supply. An attempt is
being made to help_trade stores to stock
Paediatric Priorities in the Developing World, by simpie medicines, toiletries, and
D. Morley. : family planning items. :

Available in English, French, German and Spanish,
this sets out the basis of-management. Price 15p.

A book of 450 pages which sets out possible alternat-
ive prisrities to those suggested by traditional
western paediatrics. : -

The 'Baby Killer' by M. Muller, produced by War On
Want {2nd edition)

Highlights the problems produced by unrestricted

For further information, wyige Mr. P.M,
Hayden, above address, £

countries. Price 40p.

children to hot climates for the first time. Price 15p.
OTHER MATERTAL AVAILABLE FOR THE COST OF PACKING AND

Measuring Malnutrition - The Shakir' Strip

Schaol_children evaluating under-fives clinics. A
method that can be tried where three-quarters of

the children in the village have home-based waight
charts,

Reading list, and a iist of sources of teaching mater-
1al in,maternal and child heaith for developing
countries,

Patterns of Mortality in Childhood, by Puffer.

ity in the Americas.

+

COLBURED_SLIDES W/Casette Tapes for Teaching: List
available upon request.

For orders over Pounds 3.00 add 10% for postage.
If paying by cheque or money order in currency other
than sterling, add 50p. Cheques Should be made out

p

WE-ALL _MWANT LESS TALK AND MORE ACTION. BUT UNCOORDINATED, POORLY PLANNED
ACTTON CAN GET PRETTY MESSY. THE FUTURE 1S IN THE HANDS OF THE PEQPLE
WHO ARE WILLING TO SIT THROUGH MEETINGS, MORE MEETINGS, MORE MEETINGS.
THE RIGHT MEETINGS, OF COURSE: MEETINGS WHICH LEAD TO ACTICN.
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Literaturg, South Pacific

DEPARTMENT OF PRIMARY INDUSTRY, PNG.

DPI Publjcations,
Box 2417,
"Konedobu.

-~
.

a1
. e

Publications avaiiahie August, 1976:

PNG Agriculturé] Journal,.-K1.@0 per issue. Research

Bulletin, KZ.00 per volume. Harvest, 50t per issie.

] .
Farming

Notes:

tooking after the soil
Serghum

Corn (Maize)
Goats
Passionfruit
Rice -
Peanuts -
Pineapples
Sweet potato
Yegetables
Rubber

Bananas

Coconuts
Pyrethrum
Wildlife

Pepper

A1l approximate]y 30t. .

Rural Deveiopment Series Handbooks:

N =™

Basic Extension Skills K2.00
Ryral Broadraster's Handbook  K1.50
Cardamom Handbook .
Poultry Handbdok ) : "

- Pig Handbook . !

Chillies ’ 50t

lJfPepper

9
Keeping
i

ST

e

Corn "
Introduced Vegetables 75t

Cattle in PNG - 20t per book

Introduction

Choosing land for a cattle fanm, f1nd1ng
money for a cattle farm

Fence, yards and crush

Looking after cattle

Pastures for cattle

Sickness in cattle

Raise good pigs - 20t per ook

Ly N

244

Housing - coastal
Housing - highlands
Feeding and management
Breeds mi\
Marketing . |

Somenew publications will be coming soon:

Extension Bulletins:

History of Agriculture in PNG
Study in Subsistence Agriculture

Farming Notes:

Cardamom

Chillies

Winged Beans

Fruits and Nuts

Coffee

Food Crops

Rice
Send ycur order without payment. You will receive
a biil-with the publications with instructions as
to how to pay. ;

4 .

NOTE: If you are a farmer or a politician you are
entitled to one free copy of each of the anes you
need. You may get these through your Agricultural
Officer, or through the Provincial Rura1 Development
Office.

‘DEPAEIMENT OF BUSINESS DEVELOPMENT

Aﬁepartment of Business Development
Post Office,WardsiStrip

Has a number of booklets for' people to help

their businesses.  They are beginners books, but

everyone has to start somewhere. Some booklets

have a small charffe.. You can get these booklets

from your nearest Business Development Office, or
if they aré put, - from the Publications Officer,

above address,

Trade Stores in Papua Né; Guinea is three
zparate books. The first is called Starting a
Store, the second, Managing a Store, and the
third is Bookkeeping for Small Trade Stores.
They are free, They are in English,

2

. Making a Profii from your Truck is also three
books, called How to Start your Truck Business,
‘How_to Manage your Truck, and Truck Accounting.
Books two and three together cost 50t, but the
first orie is free. They are in English and also
in Pidgin.

3. Lukautim Autbot Mota Bilong Yu, 1is a Pidgin
book on care and operation of outboards. It wop't
tell you about Seagull outboards, but its a good
reminder of proper care of your new outboard.

4., A Guide to Setting up an Urban Tradé Store

“-wars-written by The PNG Chinese Association of Port

Moresby, ana“Tsﬂuery good for help with the kinds
of goods to stock Ith free.




w05 UBasic Commerc1a1 Forms sbows a number of common is an ample supp]y of water above the excavating

forms a new business man may be sent, and déscribes site. : s 7 e," . f¢
: their purpose and what he must do if he gets them . B PR
Lw““mor,needs to use them Free. ) ~ Publications may be obfained from:

‘ The Director, =
,5, Business Group Incorporation Act, - 1974. In - : Devel
English, Pidgin and Motu. Tells the requirements Village-Deve opment 0ff1ce’

Box 6937,
for registering under this new act te legalize 0 EBROES ? -
trad1t1ona! forms of organization to do modern L97¢1
business. Free. . 3
7.- Business Terms Dictionary in Simple English ‘ Co Y _%
-and also in Pidgfn. Clears up a lot of the . . / -

difficult words in doing modern business. Free. GOVERNMENT PUBLICATIONS -

THE DEPARTMENTS OF PRIMARY INDUSTRY, BUSINESS
: DEVELGPMENT ;#PUBLIC HEALTH, EDUCATION, AND Pt
: : WORKS REGULARLY PUBLISH HANDBOOKS, MANUALS, P!
EDUCATIONAL RFSEARCH UN _I_ _ : AND REFERENCES USEFUL FOR RURAL DEVELOPMENT.
_ Box 4820, University P.0., ONLY RARELY- CAN ONE GET A COPY GF THESE AT THE
Port Moresby. e e _ PROVINCIAL LEVEL OFFICE, -

- .ERU Research Reports Re]ated to Rural Deve]opment IT IS UNDERSTANDABLE THAT WE DON'T FIND A.‘UBLI -
JGJ Kemelf1eld & P, Palmer, Education and V1llage Life - ATIONS OFFICER FOR EVERY DEPARTMENT Hm? Y
:5.G. Weeks, How Tertiary Students Use Their Vacations PROVINCE PNG CAN T AFFORD IT. . - ‘

$.G. Weeks, Natjonal Service and Commun1ty Involve-

BUT THERE_EfIN EACH PROVINCE AN lNEQBM&LH%?'“
ment as Seen by Tertiary Students in Fapua New Guinea OFFICER IN THE DEPT OF PROVINCIAL AFFAIRS,. THERE
ERU Occasional Papers T ‘ ~ 1S MUCH TALK ABOUT INTER-DEPARTMENTAL COOPFRA I
47S.G. Weeks, Ed. Education and Independence, 1975 AND COORDINATION - HERE IS A REAL TEST FOR IT.
A’ Resource Book on Documents and’Issues in Educat1on (WHY NOT LET THE PROVINCIAL INFORMATION OFF JCER
. ) MAINTAIN AN UP-TO-DATE SUPPLY.OF PUBLICATI S F R
ERU Norklng Papers CAEL DEPARTMENTS FOR DISTRIBUTION AND SALE

5. G. Weeks, Nuigini Hailans I Go Ahet (A Tok Pisin ' PUBLIC i
Literacy Game) .- : - -OR IS THERE A-"DANGER” “THAT—1F “SUCH A PROG —
_ The price of each research report s 70 toea WERE SUCCESSFUL THE DEPARTMENTS MIGHT TEND TO
for up to fifty pages. COOPERATE ON ‘OTHER MATTERS AS- WELL?

_ Please make your cheque payable to the
“Universify Bookshop (PNG)

ERU - Regorts ;

-
G Keme1f1e1d A Community-Based Education System :
A Proposal. .
5.G. weeks, Community School in Africa: Is Ez:qgg1a D‘d1m3” Booklets in P1d91n
- There a Lesson for PNG? Banz, WHP - o -

50 toea each from University Bookshop {PNG). |

- - - - / . '
‘. . ‘ - A variety of items available in both printed
. and ink duplicated form, ‘Write for 1ist.
Nominal prices. : T

VILLAGE DEVELOPMENT OFFICE has the following

books: /

~ The V111age Blacksmith: by Ray Dubert (pidgin text)
a simple bpoklet detailing the construction of a - BQH
village forge, blacksmith shop and working meta]s 1 SPC PURLICATIONS

&

Foot Operated\Thresher by K. Hemmes and D. U1111ams SOUTH PACIFIC COMMISSION, Noumea, New Caledonia’
" TEngTish ftext). How to construct a simple thresher [ o !
for stripping the arain from crops such ds wheat PN |qﬂ§9995§1_}£§§1 - | T

rice -and barley, . R 1. Rat Control in the South Pacific, by F.P. Row&
o 198, S
Gravity Feed Waters System: by Meil Anderson {Pidqgin 2. Cocoa Product1on im the South Pac1f1c, by B
text} How to construct, Tevel and install a simple K. Newton, 1968.
reticu]ated village water system with aravity feed. 3. Improving Land Tenure, by R.G. Crocombe, 1968.,
. : - - Rev..ed. 1973. ‘
JThe Pr1nc1p1es of Hydraulic Mining: by B. Crdzier, 5. Banaha Production in the South Pacific, by
H Skinner & R. Hocking (Enalish text) A process 111\ M. Lambert, 1970.
for excavatina, transportina and filling ground (? 6. Coconut Production in .the Seuth Pac1f1c by

without the use of heavy eqiipment, providing there M. Lambert, 1970.
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3. Vegetable Production in the South Pacific, by‘

M. Lambert, 1971. I

9. - Handbook of Practical Bacter1oiogy, by f‘;
o Saugra1n, 1973. P

10, Weed antrOI in the South Pac1f1c by M. L mbert,

15973,
12. " Handbogk—of +kmp1ta}*and Hea]th Service Adm1n1s~
. tratiof, by D. Horne V. Williams,1975.

Informat10n C1rcu1ars

3. Taro/Taro, by M. Lambert. August 1971.

52  Fruit Coltivation; by M. Lambert, June 1973,

55 " Special QrOJect Vegetable Production in the *
South Pacific, by M. Lambert, January 1974,

56  Commefits on Experiments Recently Undertaken )
in some_Pacific Islands on Ceftain Varieties of
-Vegetables,. by M. tambert, . March 1874. Do

58 -~ Some.Aspects. of Pasture Research and Development

by P Bewg. Apr11 1974, -
59 .. Scmeth1ng New in Sewage, by C. R1chard Sept 1974
Gobf—501ar Energy., by C. Richard. November 1974.
65 . The Market1ng of Fresh VYegetables, by J Ish1da.
Lo May 1975,
Gﬁ_ffSpec1a1 rOJect on Vegetable Produc non, by
S M Lambé& June 1975, . z
68 . Evaluation of Broiler Meat Chacken

by B Annstrongj“September 1975 l

\

erformance,

Inform5t10n Documents

:EProcess1ng of Banana Products, by D.E. Kay 1967 .
A:Manual of Introductory Soil Science and Simple
Soil Analysis Methods.  S.G. Reynolds. 1971,
Rat- Control Without Rat Destruct1on, by

E.d. HT]son 1974.

fNoteiA—44uqees—are—shown—0n1y*for—thnse pnb11cat10ns*
of which the - free«d15tr1butzon is very limited.
-Charges| m_x_also be mide for Handbooks, Techiiical
Papers dnd “for postage. costs, *When. making requests,
-please spy whether sea or airmail postage 1is requ1red
bat do not send payment’in -advance. [
Reguests may be made to: -

The Secretary-General,

South Pacific Commission, o
Box D5, Noumea. New Ca]edonia [ e
or

The Director, S P.C. Pub11cat1ons Bureau, .
Box 306,. Haymarket NSW 2000. Aust.

RESOURCE BOOKS'

The PHN.G, Ie_gnbn_e Directary.
Available at;P . local post offices at 50t each

The ”p1nk pages" contain ¥host of
.he]pfu1 addresses- and ideas for those "
trying to find goods and services. Even
if you don’t have a telephone you! 11 find o
these’we]] worth the investment. : .

B 4
{oe-
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- papua New-Guinea Handbook, 7th-edition, 1974,

ful for newcomers .

-—-items-are religions inmatare, “but Cammunity —

CBOOKSELLERS - -

See section on, Book Suppliers p 253.

" Ed. by.J..-Tudor, Pacific Publications, Sydney
A$5:50 plus A$T.50 for mailing. The most compﬂete
handbook on PNG suitable for the desk...--Na L
references are out of date; but the Handbos k A
is still very useful for jts maps anErdETE_bn
areas and their résources. Particularly help—
Leve1 simple. k

BIRTT \ o e e :
-:The Pacific Way:'An Emerging_Idertity, by Ron

“Crocombe, 56pp. Lotu Pasifica Product1ons, Box 208
"Suva, Fiji Pr1ce'?$1 20 postpaid. .

Assessments, cr1t1c151ms, hope for "the future by
a well known -and highly:respected Pacific Studies
Author1ty. Nine full pages of photos. Liberal - ,)

discounts for buTk orders.- -

LﬁME] ) 1ntermed1ate - T

PUBLISHERS

: Chr15t1an Pub11sher s & Bdokse11ers Assoc1at10n,

- Box 111, ~ Wabag,. EP.- . e

The South West Pac1fac Book_ LlStJ_QIEES ba51c_.fr o
infornationr about ‘a select16n of publications. :
and cassette tapes produced in-this area. Most
Development, Literacy work, 50c1a1 1ssues, are
also-categories included. Llsts of publishers

and suppliers to bookshops, bookshops, and
pub]1cat1ons by title- and category

HANTDK_PUBLICATIONS, INC

Main office: Box 1982, Boroko.

Other offices: ' Box 396, Wewak
Box 749, Madang 7
¢/~ Box 90, Rabaul—+—=" ="~
¢/- Box 1920, Lae.

Publishers of WANTOK, a weekly.newspaper in
Melanesian Pidgin with particular emphdsis on .~ ‘g
rural deve10pment issues. Subscription K5.00

per year. ' o

Distributors of LIKLIK BUK (1n PNG and overseas),
"THE NEW INTERNATIONALTS (th1rd world deve]opment
issues) K14.G0°per year (by arrangement with

_ Community Aid Abroad, Fitzroy, Victoria, Aust.)

" WIRUI PRES%/EBkFNDARS (Port Mdresby area only)

r

A

L o
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PUBLTCATIONS AVAILABLE FROM -

Donkey cart (Tanzan1a) 1120 (52 75} .

§‘

; The. Trawnwng uf Aux111ar1es in Hgalth Care

22.
C1.80-(%4:15). | An annotated‘B1b11ography Tis¥ing a wide ..
INTERMEDIATE TECHNQLOGY PUBLICATIGNS 56\ 23. Polyrow uems*ta]h ¢-pump sprayer : | : variety.of material-used—in.training .
9 King St. RS (UK) 1.7C: 7($3.90), 2.15 ($4.95) ° | auxiliaries at differen 1eve15, includes
Lundnn HCZE BHN Eng]and :”’ 153) 24. Hand-pushed sQQAseeden_jUK A 20__m___..”,ggrtextgbnnks, cnﬂrsegﬂescrlpilg and_visual
T T B {%2.75), 1.65 ($3.80) © b aids, 100 PR> 1975, 1.85 ($4. 25) 2.80 (%6,
34, "SATEC" multi-craop seeder (France) ! e

Un'less otherwse stated, .all: 5 and JeafTets

are Intermediate- Techno]ogy pubiicagions.

PRICES ARE SURFACE AND- AIRMAIL OYERSEAS,
e

in Pound Sterling and US §

2.85:(55.55) 3.60 ($8;§0).

. - t
Dimensional. Drawings/Photoprints with text;
Agricﬁ1ture Green Leaflets.” 1973,

GENERAL . . ) 0 ($1.15) for each Téhf1et'

A ro| r1ate Techno]o A quarterily journal (annua] 1. "wananch1" ox-cart {Tanzania)
SUE5CF3Pt1°ﬂ} A forum for the exchange of. . 2. Cart for one draught animal (Tanzanwa) s
idéas amongst those directly’ involved in - 3. Dx-cart’fusing old car wheels (Matawi )
develﬁpment work; .includes technical articles, . 4. “Kabanyolo" toolbar (Uganda)

"/ook reviews, readers'‘contributions. 00 = 5. -Chitedze ridgemaster toolbar {Malawi)

$7 00Y; 4 50 (510,50}, s §..- Prototype multi-purpose ox-drawn
S toal (Nigeria)
A1d and- Se]f—He1 by E11zabeth Q'Kelly. ... 7....Five-tine sweep culf1vatar ([nd1a} and”

.;B1st1i[5 - good part of the Tiew wisdsm ‘high. clearance peg-tooth harrow.

“7in the field ‘of developing. aid. Published- 8. Triangular spike-tooth harrow {India)
by Charles Kmight and fn., London. 140 pp 9. Flexible peg-tooth harrow (Iran) and

.50 {$10.35), '5.75 ($13.25}. rigid frame Japanese harrow
5 VY . . 10. Two clod crushers (Malawi)
Disaster Technology: “An Annotated Bibliography 117 Ox-drawntie:ridger/weedpr 1mplement
y.0fana Manning.. -Aimed at suppTying relief . {Nigeria]) .
encies with information on the.published 12. 1DC weeding attach '“t for Fmeot p]ough
nd ‘unpublished literature available concerning 13: Adjustable wid*h g ditcher/
chn1 :aspects of. dxsaster re11ef and “bund former. (USA; :
—ueloa- 4444}4~——§4ed-ty9e4eerru L
.. PubTished by the London. former -[USA) . = .
- 331 pp. 1974 . 6125 | 45. Stnglé-row and 3-row Tide seeders-
_'?5 (522 45} - . (Zambia);” (phctopr1nts) =
o ' 16. Rotary weeder for row-ﬁlanted r1ce
eavtiful: A Study of Fconomics | 2 . (Zaibia) (photopPintsy.
5 People Mattered .Dr. E.F. Schumacher, “® ~ 17. Multi-action paddy field,puddiing’ tool
Founder-Chairman of Intermediate Téchnoldgy, - {(Zambia) (photoprints) °
hows™ how fragmentation of specialised 27. Cassava Grinder (Nigeria) .-
cpmpetence‘ particularly that of econom15ts, 28, PRotary corn thresher {Nigeria}.
i'scientists. and technologists; has led ‘% 25 -+ IBC~BORYU groundnut 1ifter for Emect

- to confusion of the means and ends®af modern h plough;- IT groundnut 1ifter (N1gef1a}
1ife; he stresses the need for a return - ©30. IT granule applicator (N1ger1a)

* to'wisdom in planning for the future. 31. IT expandable cuitivator (Nigeria)
Published by Blond and Briggs, Lﬂﬂdﬂ“ 32. Hand-operated seed dressing drum (MaTawi)
288 pp. 1973, Paperback 1.10 {$2.55) 33. “ IT high-clearance rotary hoe (Nigeria)
'2.05 {$4.70) Hardba{k 73.95 ($9.10)},.5.20
{$12.00}. T _ " Technitcal Report with Constructional

. D ngs on a_Hand-ope
A]so by br. E: F. Schumacher - three booklets; ras;cea E}'Ihe T

' The Age of P1enéx -~ A Christian View
“PubTished by The Saipt Andrew Press; Edinburgh.
23 pp. 1974, .45 ($1% 05), 4700 ($1.60);
_People's Power published by National Counc11
_of Socia Service, 16 pp. 1975, .30 ($.70),
B-131-15)s-Thinking About $nd ; Published

by Catholic Hous1ng Aid Society, 10 pp 1973,
20" (s 45), . (s 95),

AERJCULTURE

"Com\{ete Technical Dramngsﬂ for eight farm
implements designed for Tocal construction.
11973, {print size varies.up to 30" X 30")

18. HanuaI broadcast sower (UK} 3.85° ($8.83),
L-4.80 (311, 05)
19,  Welding jigs, three designs (UK) 1.65
B '(53180? 1,95 ($4.50) .
.20, Treadle- operated peanut thresher
{Malaya), 2.85 ($6.55), 3.60 ($8.30).
7 21, “Wamanchi® ex-cart (Tanzanla) 70

{$1. 60), 1.05 {$2 a0y,

“

operated Winnower
OQ\:nq Group at

chnische Hogeschool \E7ndhoven,
Hoifand 1974, 1.90 ($2.05),11.55
{$3.55). B 4 Y
HEALTH N A

Health Hanpower and the Medical Auxiliary -
Thrée articles twelve case studies, and an,
annotated.bibliography of 134 references.
§5.pp. 1971, 1.70 {(53.90), 2. 20 ($5.10)

ey

Intermed1ate Techﬂ1ques booklet of sketches
of specialised hospital furniture .and
equipment for -the physically hand1capped For
tocal construction. 23 -pp. - 1973,

» Paediatric Prioritfes in- the Deve1op1ng
World Dby TOr. Bavid Morley. . A valuable
additian to the medical 11tergture b
child care in déveloping countries.
Published by Butterworths 470 pp
($3 80}, 2:60 (56 48y F

1973 1.85

3 (50:

" WATER

4 water technologies.

" “CHEMISTRY",

i 1.20 {$2.75),

Simple Designs’ fior Hospital Equ1pment
The following Teaflets-are avaiTable in
booklet form, 1973, for each bookIet
35 ($ BD) -60 ($1 40):

f”InvE17d carriage H]fh cha1n drive and-
brake

Hospital bedside table and 1ncker
Hospital ward screen °

Dressing and instrument tro?dey
Hospital wheelchair
‘Bush Wheelchair
Bush ambulance . “
Hospital blood- transfusion drip stand
‘Folding bed {wire spring)

Paraplegic turning frame — ..

ol

Hosp1ta] patient's tr011ey

[y

()

RURAL WORKSHOP

" : “How“to Make a Metals Bend1ng ‘Machine - v
ga—t—tan—ﬂwmw ——Terchnical_specifications—with—pTams—and—— -

drawings for a hand-operated.metal--
bending.machine, with photographs.:
1973, 1.20. ($2 80), 1. Ju ($3 90}

d
I

8i1 Drum Forges full techn1ca1 spéc1f1cét1ons

for making 2 simple forge from an 0il drum™
with (a) foot-operated bellows pump or

{b) hand-dperated-fan. Revised .
edition.. ~197% .95 ($2.20}, 1.75

{44.00).

A BibTiography of LowsCost Water’
Technologies, Thlrd edition (1974)

the 1nformat10q assembled by the ITDG

' Research Project on 1ow cost, low-skill
39 pages, includes
sources ‘and -references on water- supply
storage, ‘transport, 1ifting and use.
1.75 [$4.00).

A Marua]l on the Automatic Hydraulic Ram.
Pump. - ‘contains details of how to
make and: maintain a small ‘hydraulic (¢
ram -gn a suitable site. The second part
takes a more_technical look at the ram
performances and design considerations
and contains ‘a useful annotated-biblio-
graphy 37 pp 1975 ITZU.(&E??Sj,

1.70 ($3 20}, .

OTHER ITEMS AVAILABLE o] "HUILDING"
CO-OPERATIVE ACCOURTING",
"ENERGY™ (See D1gesters), INDUSTRIAL"
YREPORTS ON RECENT INTERMEDIATE TECHNOLDGY

. PROJECTS."

s,

PR '
Hospital folding bed (meta] plate spr1ng)

45)
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STICHTING TOOL
MauritsKade 6la,: Amsterdam,

A non-profit foundation representing cooperating
groups mostly from university.science departments
or technical colleges. "Seeks to form a bridge
betiween. the scientific. knowledge in developed
countries and the practical problems in developing
countries.’ Techn1ca1 ‘advice, documentation, some

Nether1andsz '

pubTications.” = .

PubTications 1ist - February 1976.

Blackboardtips, an illustrated guide for the
effect1ve use-of the -school blackbeoard. 12pp Us$1.00

GraIn Sile, construct1on manual for a silo made of
cTay bricks, with a‘concreted upperplate.6pp US$1.00

Lectures on Socially Appropriate Technology. Reviews
of 12 aspects of technology, such as bui]gihg, small

workshops Frming tools, emergy, and thedr relat1on

to third world deve]opment 235pp. US$6.00

The Sa1awepump, construction manual for-a hand-, 1sﬂ
0perated’p15t0n pump. ﬁpp US$1.25 ‘ 89

Soap Preparat1on, How to prepare soap at home
bpp. US$1 00 "

H1ndm1]] b1b11ography
part 1:
part 2:'

(2 vols}
_Alphabetical index
Keyword index, with abstracts US$1Q.OO

‘Winnower;Construction manual for a handoperater g6}
'w1nnowerJ_35pp us$z2.00 ' (R0

a)
? » !

,TROPICAL PRODUCTS IN%TITUTE

56/62 Gray's Inn Rd.

London WCIX BLE Eng]and

Complete 115ts and a newsletter are ava11ab1e
Some samples:

CONFERENCE PROCEEDINGS : Proceed1ngs of the o
Conference, on Animal Feeds off Tropical and .
.Subtropical Origin.

Trop1ca1 Products Institute Conference held in
tondon 1-5 April 1974, 347pp. Price including
postage, Pounds4.45 in UK and surface ma11
Rounds7.50 a1rma1l

Proceed:ngs of the Conference on Trop1ca1 and Sub-
.tropical. Fruits.

Trppical Products In5t1tute Conference held in
1ondon15-19 September 1969, 307pp. Price including

- postage Pounds2.10_in UK surface mail; Pounds®. 12
a1rma11 -

CROP AND PRODUET DIGESTS

No 1 0ils and Gilseeds, 1971,-x ¥ 170 ,,1x44~pp
Price including postage PoundsQ: 95 in UK
surface mail; Poundsl.55 airmail.

No 2 Root Crops, 1973, 245 + xxxv pp. Price,

—- —Fneluding postage, Poundsl.75in UKy

Poundsl.85 surface mail, Pounds3.05 a1rma1]

No 3 Grain Legumes to be released“soon, price 1
not available {We look forward to this one

with great interest)
s cont'd
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INDUSTRIAL TECHNOLOGY

Industr1a1 Technu]dgy' "a guide to sources of
information in;Britain available to deve1op1ng
countries, 1971a 29pp.

The' Guide has entries on 57 different organisations
in the industrial techno]ogy ield and gives detaiils
of the work they do and the information they can %

number and ‘telegram or te]ex code.

To eﬂabTe the Guide to be g1ven widespread free.
cir€ulation, its size has been restricted and its
entrfies have been kept conc1se

COMMODITY/PROCESS REPORT TITLES:
able. Here-are samples.

Many are avail-
Write for comp]ete Tist,

The Small-scate Manufacture of Solubie Coffee.
Price 60p., 1973. G82
An I1lustrated Guide to Fish Preparation. '
' Price Pounds, 1.40. 1975. 683 L
The Market for Tuna. Price Pounds 1.15. 1973. G&D/

_The Improvement of Hand-operated Groundnut Deceftic-

ating Machines. Price 25p. 1971 G68 _-'-

The Use of Protein-rich Foods for the Relief of
Mainutrition in Developing Countries: An
Analysis of Experience. Ptice 90p. 1972. G73

The Market. for Natural Rubber with particular refer-
ence to the competitive status of Synthetic
Rubber. Price 65p. 1970. G47

UNITED NATIONS PUBLICATIONS

There are so many UN pub11cat1ons available that

we couldn't possibly 1ist them, and| have merely .
placed selected references under various topics.

If you want a partlcular UN publication the UN @
Information Centre Can get it for yau at a“great
savings of time and moriey, but you Have-to know
exactly what you want. g r

UN I[nformation Centre, \ &
Box 472, Port Moresby. |

Focus, An ink-duplicated mon%hly new%]etter on
Tnternational social, potitical, and economic
jssues. Good for h1qh schoel and colilege
11brar1es Free. :

3

FAQ periodicals: Order through above.
UN Information. Centre. .

v

o v
Ceres, FAQ Reviéw on Development; Issﬂed;bi-
monthly in separate English, French dnd Spanish
editions. Annual subscription rate Y$$8.00. Re-
parts on the-multiple aspects of agriculture and
soc10‘economTC'progress in devETﬁpfng countries,
and deals with aspects of trade, technology,
foreign.aid, internatignal f1nance 1391s1at10n,
education and training, ‘the protectidn of the
wortd from pollution, world affa1rsrand food pro-

duct1on
g

_ cont d
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: FoocLand Nutr1t1on, A review devoted to wor'ld

i - developments in food policy and nutrition -
“issued quarterly in separate English, French
and -Spanish ed1t1ons Annual subscription

rate US $8.00. :

World Animal Rev1ed . A quarterly journal _
devoted Yo world deveiopment in animal productiop-

" The month1y cataloque wh1ch costs US$4 50 for a
year's subscription,.is a comprehensive current

listing, and" mlqht be usefu1 for the ]arger
'|1hr'jr-1p5 VRN U e e e

a4 Plants [ ' : . :\
46 Soits and Fertilizers R
-68 Farm Manaqement

arma-teaTtiand animnal products - jssued in
separate English, French and Spanish editions.
Annual Subscription rate - US$5.00. Includes
* reports on new methods, techn1ques, ‘equipment, |
. machines, news, notes, book reviews. Profusely |
illustrated : ; . e

Plant Protection Bu!1et1n, issued b1 month]y
n separate Fnglish, French and Spanish editions.
Annual subscripticn rate - US$5.00. Promotes -
mutual -understanding between countries concern-
" ing current situation and control of plant pests
and . diseases, and plant protection organizatiohs
‘and activities of jndividual countries.  Makes
ava1Tab19 much information not generally con-
1ned Ain other publications. S

AGRINDEX,rMonth1y b1b1tography of the latest
agricuTtural literature. Issued in English,
‘giving also titles in original language when
-available.. Annual subscription rate - US60.00.
Comprehens1ve current awareness serv1ce in all
v1e1ds of agrlculture

. ‘ - . . ;‘
F1Tms and F11mstr1ps available from UN
Information Centre, . ®

i

iqa\

One week loan for bbrrowers in Port Moresby and
one month for those in rural areas. The Centre
.pays forwarding costs and borrower pays for:
return, Two to three films may be borrowed at a
o time. A report form must be filled. gach time,

© Films must be shown free of charge to the pub11c.

i

0.5, GOVERNMENT PUBLICATIONS

Un]ted States Government Pub11cat10ns,*
Superintendent of Documents

US Government Printing Cffice i 5 7137 ST

Washington.-D.C. 20402 USA:¥

While most of the mater1a]s produced by th1s o
office are for American consumption, some- are
helpful for PNG. Various lists of publications

Since they handle approximately 25,000 differ-
ent pub11cat1on§’ no single catalogue could list
all of these. There are no free_items, although
the lists are free.-~Remittances from countries

- —outside the -5 should be— by bankers draft, -
payable to the Supt. of Documents. Here are a
few of the Jists:

- 'No. 21 Fish and KWildlife
38 Animal Industry :

42 Irr}gat1on Dralnage and water Power

- _are issued for different-categories of information.

- N B p ‘ - (h'
UNTVERSITY OF THE PHILIPPINES ' e
Department of DevelOpment Communication .

.College of Agriculture,

CoTIege Lagun&, 3720, Ph1l1pp1nes

LEAFLETS:

3

8
F.C. Quebral & R.G. Davide Price po.25:-
CIRCULARS: - / . I\
6 A Guide to Broiler Production, =~
.+ t.C. Coligado Price P0.60 i
10 * Get the Best Effects From Herb1c1des,
~ M.R. Vega - Price PO. 30 T -
I1 - Home Preservation of Mangdes and Papayas
Onate et. al. Price P1.65. .-
12 How to Make Compost, 'B.C. Felizardg S.M. T110
1 % E.C. E1éfdng P1,05
£15  Management of Seybean Product10n, 1.C.

FARM BULLETINS'
1.

[=a &)

- & L.U.

. Cassava - A GUide to Its Culture,.C.
___\Molinyawe Price P1.50

i } {

(PARTIAL LIST) - ‘ l

Methods of Seeding and P]anp1ng,Garden Crops, .
C.L.-Madrazo. Prige P0.25 5
Disease Control Guide for Vegetable Growers,

#

Cagampang, R.M. ﬁqnt1can & 5.N. Tilo PO. 50 -

New Ways u1th Rice (cookbook) AM., del

Mundo & N.R. Bustrilles Price P1.50 - 7
Landscape Ypur Garden; E de 1a Cruz Price PI. 25
Egg Farming® “for Beginners, A.C. Campos & M.M.
Labadan. Pri P .75 )
Increase Pr0f1t Through Culling and Select1on, :
M:M. Labadan Pr1ce PL.65 '
How to Propagate Fruit Plants
& R.E. Coromel Price P1.25
Care of Baby Pigs from Birth to Eight Weeks,
R.B. Puyacan, M.G. Supnet. & J.A. Eusebio P1.00
Crop Production Goals far Vocational Agriculture
A.0. Gagni & G.F. Saguiguit. Price P1.25 - '
Successful Brooding of Ch1ck5 M. M Labadan &
A.S. AdeJar Price P1.15

Corn in Meals and Snacks {cookbook}, L.U. Onate,
A.M. del Mundo & S.M. Novero Price pP1.2%
Rabb1t Raising for Fun and’ Profit, L.L. Clamohoy
Priee F1.50

Bethbr Meals with Root Crops, A.M. DeT Mundo
‘Onate Price P1.15
Goat Raising in- Your Backyard
Price P3.60

Preserving Fruits (cookbook), L. Uq Onate P1.80

. RVY Va]mayor\

L L. C]amohoy

FiLM. Laigh Price ?4 10 :
BTack Pepper, 1.S. Anunciado Pr1ce 1.50
How to Grow Grain Sorghum, A.A. Gome & A.C.
Mercado, Jr. Price P1.25

How to Grow and Store Ginger, T. Cadil g :
Pr1ce po. 75 _ o e




R

32 Peanut Productuon, I.C. Cagampang & R. M
‘Lantican . Price P3.70

"33 How to Make a Farm-Plan for R1ce Farm1ng,

- E.P. Abar1entos Price P0.60

34" Growing Mungo {Mung Bean), 1.C. Cagampang &

> R.M. lantican Price P1.20

36 36 Ways of Cooking Soybeans, L.I. Onate,

.- .A.R. Aguinaldo.-%& J.A. Eusebio P2.50°% -

39 Easy Recipes for Sorghum, L.U. Onate & N.
Lantican Price P1.50

TECHNICAL BULLETINS

6 Swine Raising for Beg1nners, J A. Euseblo
) Price P2<15.
7 _ Rambutan, R.V. Valmayor, H.L. Va]mayor & -
L.G. Gonzalés Price P4.30 : .

-VI-TA Vo]unteers in: Techn1ca1 Ass1stance)

“3706 Rhode Island Ave, . . . 25914"'
Mt Rainier, Md 20822 USA' . _ ,'“ -(p
{Note: The VITA F1e1d RepresentatTVE, Box 4981, t

) Village Jechnolo

-

'dp1tech Lae; has a 11m1ted supp]y of VITA -
pub11cat10ns ) i iR

. Al o |
Handbook,!revisédfedition; 1975,
pages, 9,00 postpaid {add US‘$?.20-for7 ‘
azgma1]} R . ' S
A popular l‘01d Standard“ wh1ch has been around

since 1963, 37 we]T prepared articles onia
variety of -topits. 143 paged on water resource

LIST OF PUBLICATIO;S:

22 Beef Cattle Selection and Culling, M.G. Supset,

L.L. Ctamchoy. & J.C. Madamba P1.80
/24 A Handbook of'Citrus Diseases in the Philippines
Ma. Salgge [E. del Rasario Price P2.50
25 ‘Insect Fests of Vegetables, N M. Fsguerra &
. B.P. Gabriel Prite P9.00 - -
27 . Beef Catt]e Health and sanitation Manua] 0.c
- Martin:-& F.P. Vergaya Price P4.50 .

;_28 Harvesting Handling-and Storage of Leading e

-Philippine Fruits, D.B. Mendoza Jr., Er.B.
‘Pantastico & J.C. Hapitan-Jr. Price P2.50
29  Handling and Storing Perishable Foods for
: Home Use, Er. B. Pantastito Price P1.85 - —
30 The Principles and Practice _of Plant Disease

Control» 0.E. Schultz & F.C. Quebral Price P4 80'”

.'355‘-Connmn Rice Diseases and Their Control, ejg
S Lapaz 4 0.5. 0p1na Price P3.60

.
MANUALS AND SYLLABI

che Production Manua] 1370- Revised Edition,
Price P16.00 postage fee P1.70

Vegetable Training Manual P10.00 postage #1.20 ;

Rural Broadcasting (Syllabus on Radio) .P.B. Bueno,
P.M. dela Paz & TF. L1brer0 Price P8.00-
postage fee P1.20 ;

Irrigation and Brainage-Principles and Pract1ces “
A.0- Gagni, W.P. David, V.A. Sahagun & M.R.
de Vera Price P7.50 postage fee P1.20 /.’

Principles of So011: Science (Laboratory Manual) /-

. Price P7.50 postage P1.20 4

Swine Production and Management (Laboratory.” ¢
Manual) Price P7.50 postage fee P1.20: :

‘Corn Production in the-Philippines Pride P6.00°

; and postage fee P1.20

Coconut Production in the Ph?]ipp1nes, Price P3 90
postage PO

Poultry Produc&fon in the Ph111pp1nes, Pr1ce P5. 60
postage P

Rice Production in the—Ph1]1pp1nes, Price P5.50
postage P1.20 :

)J

Piease?address all letters and-cheques to the;

Department of Development Commun1cat1on,
College of Agricultire,
U.P. at Los Banos,
Co]lege, Laguna 37205 Philippinés..
-Postage Jisted is Philippine domestic postaqe for
surface mail to PNG send twice the amount for the
domestic postage. Be sure to send a bank cheque in -

—Philippine Pesos. (K1.0C = approximatély P8.9C)

Allow 4 months for seama11 delivery.

.2.50_ .

i

_avaiTabTe for readers in deve10p1ng countries to

' uQE Solar Cooker. Construct1on Manua1 {1967) US$2'OO

"15E  Groundnut Huller (1970)

. onstiuction. : D o =

"25E Waterproof1ng_$ba1 Construct1on (1973) US$1.0F

HeaIth- \\**' ‘ : SO
22F Hea]th Records System (1971) Price~5%1.50
23E Bandages Impre jnated with Plaster of P3 45
{1971) Price US$1 50 . ~

develgpment- and use= . About 30 pages on toilets.
Good article on earthmoving for irrigation and -
road-building. Excellent article on soap="

making. But. it cannot be consideréd comprehensive,
most references ¢ited are rather old and are not

buy, and it is much too expensive.
money - in VITA S. shorter papers.

Invest your-.
Level: Simpde

2F  Autofiotive Operat1on & Ma1nténance (1975) 202,
pages. A manual for drivers using pioneer roads
and for novice mechanics in aread without exten-
sive service: fac111t1es Price US$6 50 Cof

Agr1cu1ture and Food Processing °

5E  Smoking Fish in a Cardboard-Smokehouse (198
‘Price US$0 50

65' How to.Salt Fish (1966)

4

r.sf-"‘“g:"‘,.r‘f-
£

pric Us$0. 50

12E Fresh Produce Hand11ng & D15tr1but10n (196;}
Price US$0.50 :

Price US$0.50

24F . How. to Perform an, Agricultural Exper1ment (1971)
Pr1ce US$1.50

7B Making Building Blocks with the C%ﬁ$a-Ram‘f’
BTock Press (1966) Price US$1.50,

10E Small Scale Manufacture of Burned Bu11d1ng j
Brick 119687 Price US$1 00 !

“\_

Power and Water. ResourceS\

8E Low Cost Deve]opment of\Sma1] MWater Power
Sites {1967) Price US$2.D

18E :Hydrau11c Ram for V1¥1age Use

'

20E .Low Cost N1ndm1!1 for Deve]ap1ng, tior
- . {18970) Us$2.co . S

\ ™
27E Design Manual for Water Hhee1s (1975} US%4.00
28E Handpumps for V11lage He]ls (1975) US$1. 5\\\\\\




8

Other. Helpful Manuals ' A
3B Bat Cﬂntroj (1963)- Price US$0.50
13E ' Chalk Stick Mékingr(lgﬁg) US$1.50
14E -Playground Manual (1969) US$2.00
30E Siﬁple Furnjture Design {1975) US$0G.50

Price incTudesrcost of. surface mail. For airmail,
add 80% to the total price -of the order.

-

Sourcebooks
SOURCEBOOKS

Appropriate Technology.Sourcebook, 2nd edition.
- US52.00 from The Appropriate Techriol. Project,
-Box 4543, Stanford, California 94305, USA.

. This is a 304 page booklet of reviews of a wide
- -;range of books and pamphlets about appropriate
. " /technology.] Like the Liklik Buk it does not teli
" you how toi/do something. It tells you where to qo
" to find out how. There are general books and how-t0
pamphlets ﬁub]ished by a number of groups throughout
< the world from Nigeria to the Philippines and from -
- Seuth Africa to Canada. : . : T

"Théere are many books or pamphlets on different free

: energy sources, as well as on housing, public health,

“agricuitiire tools, agriculture product processing,

- and-even books on how to make tools-to make other
~tools: . : »

Where there are reviews of techmical plans the
,reviews-are based on the construction of the item
“and lists the meterials required, the cost of the

materials, and the tools needed to build. Of

particular interest to PNG are plans for pedal
powered peanut threshers, a hand powered peanut
huller from automobile wheels, and an excellent
book on the comstruction of methane digesters.

Sourcebook says that the Energy Primer, which is

also reviewed eélsewhere in the Liklik Buk, is the

mdstkvaTU]ble book they have reviewed.

Next to tle Lik%ik Buk, the Sourcebook is probably
the most fiseful . Tist of references available.

¢

Levei: intermediate. = - ) .

Books

i

A _HANDBOOK: ON_ APPROPRIATE TECHNOLOGY, Brace Research

. Institufe and Canadian Hunger Feundation, from CHF, :
75 Sparks Street, Ottawa, Ontario, Canada KIP 5A5.
280 pp. Formerly loose-leaf, now paperback, Papers

on Appropriate -Technology, its philosophy, techniques.

Case studies are shown with pictures and diagrams.
Contains a glossary, a catalogue of tools and imple-
-ments, biblography, and Tists of qroups.around the
“w_ - World involved in Appropriate Technoloy. Price

. 086,00 not including postage. Airmail and handling
7,85. We don't know the Surfacemail rate.

The o#) comments, mixed with gossip.

&

— >y
} i .
PR | ®

o

The Cumberland General

Store Wish amd Want.Book
{Being a Lomprehensive Se}ect1on of Down to '
Earth Tools for Living the Good Life),.Price

-+~ US$3.00 incts surface post, - - .

Available from The Cumberland General Store,
JRt. 3, Box 479, Crpssville, Tennessee 38555, ; ..
It is, as it indicates, comprehensive. Virtually
all of the tools are hand powered: canners,

forges, windmills; pumps, plows, traps, Qé%nding
mills, pruning tools, washing machines, &t

These things are expensive in this catalogue, but
all of the tools can be made in PNG, just as they -
uSed to be madle in $mall factories in Ameritan
rural areas. Every item is.itlustrated, and’ usually
clearly enough that you could.make your own,from

" the drawing. These are the tools. that made early
"Afierica "self-reliant.”

- .@nimal pulled farm equipment.

Radical Technology, Godfrey Boyle and Péter Harper,
Ed., 1976 $5.95 from: '
Pantheon Books

201 E. 50th St.

New York, NY 10022

jAn impressive collection of essays, reports, access to
information and counterculture philesophy. Interest- |
ing essays on tree farming, text®e making, biologi-
cal chemicals, metal working &gd paper making., An
introduction to appropriate Technology from a count-

. erculture perspective. By*the editors of
Undércurrents. .

WHOLE EARTH CATALOGUE (US$6.08)

WHOLE EARTH EPILOGUE (US$4.00)

CQ-EVOLUTION QUARTERLY (US$8/yr)

Box 428,  Sausalito, Ca]ffornﬁa 94965 USA.

L. LE P : 5

Continudl update by the "original" access catalogue
(inspiration for Liklik Buk). -

- Various "appropriate" tools, books,

philosophy, and

B0DKS, FOR STIMULATION AND REFERENCE ~

Appropriate Technology - Problems and Promises.

ed, by N. Jequier, Development Centre, OECD, -
Paris, 1976, 344p. From OECD Publications,.

2, Rue Andre-Pascal, 75775 Paris, Cedex 16, France,

An interesting treatment of the philosophical and

- pol issues of Appropriate Technology, withi19
pap®rs from practitioners in the field, Helpful for
those sorting out priorities and formulating policies. }

.

Level: Intermediate/advanced.

African Food Production Systems; Cases and Theory, K
by P. McLaughlin, Johns Hopkins Press, Baltimore, - :
USA  US$12.5R0. !

A collection of seven studies by anthropologists
which emphasize seven African societies' responses
to innovations in food production tpchn01ogx; “The
editer's introduction is a cry for greater under-
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standing and investigation into the constraints on
food productivity instead of just talking about it.
It is also an outline of the areas where greater
research is needed if the tide of reduced pro-
ductivity is to be turned, ;

This ser1es is particularly 1nterest1ng in thqt it
shows how many African societies.-reflect PNGT* The
introduction that 1ists the constraints.on groduc-
tivity, with social aspects listed in great detail,
make the book valuable for anyone concerned with
planning .or implementing development projects on
any Tevel. Level:intermediate. :

o .

Agricultural” Development: An International

Perspective, by Yujiro Rayami and V.W. Ruttan, .
Johns Hopkins Press, Baltimore, USA, 1977, -
US $12.00.

A study of the potential for technology transfer
and growth in agr1cu1ture It emphasizes studies
“of U.S. in comparison to Japan and her former -
colonies of Karea and Taiwan. Comprises a
‘significant amount of general data on farm pro-
ductivity and production in these and~other -
countries. Cons1der|ble economic theory and
form@lae.  Basically'a university text in agri-

- cul tliral deve]opment and of interest to planriers
. and golicy makers. level: advanced.

— -

: Ex erientes N1thIAngcu1tura1 Develo ment in -
-Tropical E?r1ca,i(2 vols), by 11de et al
Johns Hopkins Press, Baltimore, USA

Published for wo#1d Bank, this two volume study
focuses on deve]bpment schemes financed by the
Bank ir®six African countries. . The volume

economi¢ aspects: of the projeg
' is shown as to social, politifal, and culturai

' factors that have effected fhe schemes. The other’
volume attempts to draw gen ral conclusions about
changes in the societies, land tenure, technology,
agricultural education, cpéart and marketing and
cooperative strictures as: a result of the impact
of the-projects.

but some- 1ns1ght

.

Although a bit heavy and iﬁ11ed with data -the
volume of synthesis is very useful background for
people who think that the1r own development problems
are unique - they aren't. A failing of the books

is the perfect1on of their 20/20. hindsight, and

the few solutions "to the problems they 1dent1fy
Level:infermediate/advanced.- °

.
+
b -
#*

¥ L -

As the pame indicates it is a handbook of brief
statements on tr0p1ca1 s0ils and environment,
crops of all major types, livestock, pests and
diseases. Not for the specialist, but he]pfu] in
a schoo1 1ibrary. Level:simple.
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By

*1967, US§17. 5o§

dea11ng with the. case studies is descriptive of the °

A Handbook of Tropical A r1Cu1ture by G.B. Mase~-
Field, Ox ford niv. Press, 1970 196 pp. - - :

!

o~ ;
g 1

Rural Reconstruction and Development, apual ™~ -
for' Field Workers, hy Yen, Fe11c1an0,.e£—€fpu -j\\\
International Institute of Rura] Recapnstruction,
~Silang, Cavite, Ph111pp1nes, 1967, 456- pp, Order
direct, approx US$4 00. -

h1s is a manual fOr the fieldworkers of the Rﬁtﬁ#
gnstruction” movements, ‘with basic gu1des in
as of T1ve]1hood/ education, health, and

ge self- gov;rnment Written primarily for
pine conditfons, it has useful materials
ose worKing with rural youth movements and
#oonie's grganizations at village Tevel in PNG.
Leve1 - sifple/intermediate.

.

-

L - —

We Don't Know ﬂg&,by WilTiam and Elizabeth
Paddock, Towa State Univ. Press, Ames, US$4.50.

lLong experience with some keen disillusicnment:

of the development process qualify the authors

for this controversial book.. They have investiga-
ted projects supported by charitable and government
organizatigns in several South American countries
which the organizations had identified as being
very successful.  The Paddocks had hoped to. .
learn what makes a successful project. The problem
they found was that there were none among the
various hedlth, educational, -agricultural, and
economic projects. Just why the projects were not
successful 1s the meat of the book. Since many -
of the projects have similarities in means of
f1nanc1ng and focus with many projects in PNG,

the warn1ngs are useful. Level:intermediate.

o

China: Science Walks on Two Legs, Science for ¢he”
PeopTe, Avon Books, 1974, §1.75 fromt

Hearst Corporation

959 Eighth Ave.

" New York NY 10019 USA.

.. ,

w

1 First Steps in Village Mechanlzatton by George A.
McPherson, Tanzania PubTishing House, Box 2138,
: Dar es Sataam, 1975. No price givén,-

Th1s 1is ‘a how-to-do-it- book for peasant farmers in
Tanzan1a, and so many of the negds are different

from PNG. Village carpentry suggestions are
primitive by PNG standards, and agriculture equip-
ment for animal power is not yet relevant, but

there is a very good section on v1l1age forges

and tools that can be made from scrap. .Qne
agricylture-tool which might be useful in the
Markham*Valley, is a corn sheller made from wood

and staples. There are many useful suggestions on

the use of old rubber tyres, inctuding knife and
chisel ‘hindles, animal hatnesses, and solid rubber
tyred wooden wheels. Al]l drawings are clear ,and

- photographs of the Fihished product are shown.

{

The-!nstruct1ons are a-Tittle sof 'st%catgg§for
village technicians, but would be:very usede‘inaxg\\\H
vocational centres and more sophisticated workshop3+— ..

Y &

Level: simple.




ﬂgdern Agriculture for Tropical Schools,!Oxford .~ e mie 2 I
University Press, Kuala Lumpur, 1970 Pr1ce . BOOk Suppllel"s ">

‘Singapore $5.50. - 7.

This is the best school book for H1gh Schoo] : PNG R o .
o 'agr1cu1ture, for students learning in English- L _ 7 gg£1;§Ta;tBQg: 2§OFEHP
*: - ‘as-asecond language. It is a rare book because . ML. Hag
“7. it assumes that the High School students are )
‘capable of thinking. It actually teaches someth1ng ' ggi SSORREE23§ ENBP
about agriculture beyond the how-to level, : .
Available from: Marican, ahd Marican Booksellers Menduli Book Depot
G57 Katong Shopping Centre, S1ngapore 15, Repub11c ! Box 35, Mendi SHP -
of Singapore. . i ! ) . . .
Level: 5;mp1e/1ntermed1ate. . ' ‘ - -Chr15t1an Book Centré R
e @ v : + Box 122 Madang MP: ]
. ’ L . L i )
: . ' T - o . Chr1st1an Bookstorgei -
_ THE SAMAKA GUIDE TGO HOMESITE FARMING : - ) SO Bax“91 Godoka EHP 3
. ”Samaka" is an abbrev1at10n which means approx1mate1y S : Chiristian Book Shop
"A united effort of a group to have more p1ent1fu]’ o Box 169, Newak ESP:
; food for their families". And this is what it's _. -
....al1 about. - _ = - f . UAttic Book Shop. s
’ ’ ) : BwaBO? Lae”

&

“A good book, a ﬁgeful book, but somewhat uneven in

+its treatment of subjects. No schdel should be £ ) o Christian Book Centre ‘
,without one and group leaders, missionaries and o Box 718, Lae
private individuals engaged in mixed farming would v :
find it extremely yseful. It is a particularly . B Madanq Bookshop, Pty. Ltd
“useful idea book for people changing from sub51stence - Box 484, Madﬂnq (o
-bush gardens to home Tot gardens.
" New Guinea Book Depot
f you re looking for quickly obta1ned yet useful ) Box 5495, Borokd
advice, then this book wi]l help you. If ybu are’ :
: ook1ng for commercial adv1ce ar a lot of-detail ! - Goroka Book shopj_
about a subject, theﬁ you w111 need to find a more . - ¢ Box 62!,_Gdroka
-spec1a11zed book. ) :
Un1vers1ty Books ore
About 30.subjects are covered: the sections on ‘Goats; Box 4820, Un1vers1ty
Vegetab]es, and Chickens, being particularly, useful . iy -
The book was written in 1954 and suffers from this to S : .
a degree. A revision has been mdde, but it could OVERSEAS
have been better. There arebad examp]es of mixing’
Metric and Imperial measurements. . s
. . Blackwells
Some of* the measurements, and many of the names, will Broad Street N
be unfamiliar to people in PNG; but most of these be- Oxford 0X 1 3BQ Eng]and .
come clear-after feadlng on for a few pages . A ' : : 1 ord
. ' : ,major bookse ter -that specializes in mail order '
Available from UPNG BOOkShOp 3 . ,' -and special order. Catalogues of books. are
Level: simple - b s ’ .available by subject matter to reqular purchaserss
! . , : without charges. Very good seryice, prices‘aré :
ReViewed by: F. Robinson, Konedobu. . - - net-plus postage and insurance. Expect 4 to 5°
. ' . / manths delivery wait. Books pub11shed in Britain
R : ' 3 - are cheapest this way. )
- !
N ' ‘ 'Gompendium; Pty. Ltd.
s . . : . «  Beoks for Self Sufficiency
' _ { t- Cemtreway o )
i © 259 Collins St., Me1bourne, Australia 3000 e
: o | : A s o e T
" We're as unha as you with the quality of this - This is a bookstore that specializes in.-
sect?on Too, 22% con{r1butdrs havg shargd with us | ecology-oriented,.self-sufficiency and handi- ;
useful books on. Development and Technology. Let us craft-books, generally of the."how to" nature.
know the best references and books by sending us a DESEWtE_g1gh iastboftcata!?93$ agﬁ-%ﬂz ggﬁgle-
: ments, it is the best available _
review for the t“‘ﬁd EdiF1Pn (see p 268/269). Pacific. Remember, though, that the store caters
: primarily 'to Australian neerls. Catalogue and’
5 L s three supplements A$2.70/year. .




= z- _ K I ) Grass Roots “The Craft and Lifestyle Magaz1ne" ﬁ"“/
Per|0dlcal$-a [T . Box 900

N ‘Shepparton - gy . . %' ,*f .
;o o : Australia T l
- M ‘lJ ) S ' T I
4 . o0 ' ) . Subscr1pt1on A%4.40 for 4 155ues, back cop1es s
’ : e . $1.20. “"Produced for those who w1sh to rega1n
Countryside aF'IG DITIEH D'EDCK dOUT'FIal C ) . contr‘o‘. Gver t'r"u:u .Ilfl::il.‘ylc oY CApIUI |||3 . E-0d
ountryside "Publcations [td, Route 1 Box 236 - ! the alternatives fo modern mass consump tion."
Waterloo, Wisconsin 56594, USA Jerome ) N “} *Many drticles on simple agr1éuiture dhd 1nter-“
Belanger, Editor. One year US6.20, 2 yrs = ' mediate level technelogy. i
US10.40, 3 yrs 15.60. - Yoy - ‘ - —
A monthly magazine for the.homesteader who is . L S
;ré1earn1ng sglf reliance.- . Much of what is < ddeas_and Actiop Bulletin ' .
written is not. for PNG,.but there are many ideas - C/ Freedom From Hunger Campa1gn/Act1on for o
that are suitable. The magazine is reader- - ‘Development, Via de]]e Terme -di Caracalla, ) B
orientéd, and this means that many of the SR 00100 Rome, Italy. e :
readers share their own bits of traditiohal . -t Issued approxﬁmate]y every Six weeks Free Lots
knowledge. Many of the designs assume_ that’ the ’ of “preach1ng”, lots of "jargon", frdm San 0rgan1z—
reader can scavenge in an American dump for / - - at1on wh1ch means well,.but which is 1arge1y a
pieces, but.only the Lde dump seems to be %in - _ “paper" committee.  Not For those working at village
‘the same category of conspicuous consumptign. . Clevel S MWild prov1de~some stimulation for those:
There is .great emphasis dn energy conseryation, : work1ng at regional and- nat10na1 Tevel., -

non-mechanical farming aM.organic. gardehirg g i : _h

An editorial btas -in fa\“ of:gmall farms, - o : -
k gts, and MBbits. ‘Pm ; ’ .
&' , Ve ’i . - Mother” s{Bookshelf,. :
S S, kgéﬁ g - o Box /0, Hendersonv111e, NC 28739 USA

‘Deve]gpment Forurna by Centre for, Econom1c and

Soc1a1 Information, United Nat1ons, Pa1a1s des

“Nations, CH1211, Geneva 10Q Sw1tzer1ang Monthly,

Free, hut specify language desired (Eng11sh 1French

Span1sh German,‘Ita11an‘
-

This is a1rma11ed malthly on newSpr1nt The

The books: Tisted can tell you how tQ prdduce.
energy from the wind and sun,-buildia léow-cost
comfortable home, garden organ1ca1]y, make money
at home (1egally) raise food in a cupboard,"

- _w E find underground water, use natura] pest controls,
raise rabbits and chickens, make soap, can-and dry
home-grown fruit and vegetables, sell handicrafts,

Teporpingis Journa11stqc and deals. with current . keep bees, build walls fences and gates, storé a )
1§%ue§ ce ﬁkﬁyers1es on the' development year's suppTy of food ... and do’/a thousand and . oA
sterfe. FpbFicty “films, pamphlets, display one,other usefu] things. - i ;

materiafs: thEt are available through the various— — ‘ :

L.N. agenc1e5v DF is designed not to _offend.
Leve1 s1mp1e/1ntermed1ate

Reviewed: py:-jd. Dash; Gerehu. | = K

fnter&a;ionalist,- - W //’ﬁ“‘\i\

ﬁéﬁe]opment News Digest

Box 1562, S ) L Wantok P@b]ICﬂtlons, B '
Canberra, ACT‘{GOI ?3_ T ¢ Box 1982 o L .
oo Y - - boroko o ‘ . ﬂ

A$6.50 per year for @ news digest concerned'w1th .
third wgrld issues. Published by the Educational Kid. 00 Ajrmail per year Repqnts o tbb issues ofw
untt of the Australian Codncil for Overseas Aid: © world poverty; focuses attentioh on unjust re]atlon—:
Directed at}volﬂhtary aid agencies, members of - sHip between rich and poor worldsy- debatei and
parliament, the media, education institotions, and campa1gns for radical change for meeting as;c
community groups, it aims tq encourage-a critical « ‘human needs; and seeks to mobilize people, ideas, -
and questioning apProach tosactivities-in the = . ‘and -action for world deve]opment Sponsoréd by
Th1rd World. P Christian Aid, OXFAM, and; Third. MWorid First.

' - ArtTc]es and 0p1n1ons do not necassar11y “represent

- - C ., the'vjews of the sponsoring organisations.

Earthrtarden o N Edit¥rial Offices: 62a High Street, Ha111ngf0rd
P.0. Box 111 « ) - L Oxon. 0X10 OEE, U. K ] dom
Balmain, N.S.W. 2041 '
Australia

Comesiout approx 4 times a year, A$1.00
‘per- issue,.—Presents a range of so-called -~
"natural” life styles. It is intended as
a key to sources, pract1ca1 ideas, a1ternat1ves,
self-sufficiency.

sy -
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IhLNgLILCLﬂ%].Qg.Ss ’ .

e/ - VoTuntaryCorrmttEe -on Dverseas” Aid and Dev t, ) SUCCOI."' and comfort
Internatiopdl uevenopment Centre, . ; . : L
25 'Wiltor Road, ‘ . ] . . - : : .
London SW1Y IJS u. Koo LI i s Tl

- A . -

L o

~Jt-is claimed that PNG receives from ‘all sources
Free. Puh]rshed by the Academ]cs Aga1nst Poverty

more foreign aid per capita than any other deve1op-

programme, with the purpose of encouraging workers. .Q ing nation. It is true that the per capita aid is o
ir science and technology in institutions of ‘higher greater than the per capita Gross National Product
Tearninggto adapt their teaching and researchito.the - of the eighteen least deveToped nations. We urge
-expressed needs- of ;communities. Basnt art1c1e5r .+ readers to keep this in mind? before seek1ng devel-
bibliggraphy, further contacts. i opment funds from outs1de resources.

- . . i, -

. ° 4

Power Farm1ng_Magoz1ne %i #

29 Alberta St. i PNG DEVELDPMENT BANK T

Box 3408 o : . 3

Sydney!t 2001 04 Hoy is the Development Bank different From‘othen Banks?

. LY

' Subscr1pt1on Aﬁiﬂ 00 for. P.N.G. Generally Sl You cannot open a passbook,‘a cﬁeque a6count
. advanced level agricultural techno1ogy bo%*w1th . or deposrt and withdraw s you dQ/WTth other bariks.
.‘occ231ooa1.art1c1es on-intermediate tecgmo D?i' ) %. . ‘The Development Bank gets most of.its money '
T e :Ei - from the Government and from organizations Tike World
:,/f_"'*r Lo~ : ‘ : - Lo Bank and Asian Developmept Bank. This money is then

. . . “1naned to Papua New Fn1nnanc to establish byusinesses
RAIN/Env1ronment Educat1on -Centre, 5

to-help deve]op the country.
Portland State Un1ver51ty, Portland, OR 87221 USA .

Pub11shes RAIN, an env1ronment/1ntermed1ate
techno]ogy oriented per1od1ca1 with various ideas,
- book. reviews, briefs en who is doing what and where
Subscr1ptlon US$5 00 . 4. The Deveiopment Bank does not ask that the
L s : : : . barrower give as much "Deposit" {The borrower's
= g - ‘ contr1but1on to the prOJect) as other banks -

3. Interest rates are usually lower than-those
- ¢harged by other banks. (Interest hs_what you pay
- the bank for its service in giving the lToan}.

;,Rura1 L1fe i SOTET T . ‘*»lTS. The Development Bank ofter 1end5 money for
o Iq§t1tute of Rural. L?Fe ‘ ‘ : ’ f longer periods than other banks. .
27 Northumberland Rd. SR A - B The Deveiopment Bank does not always reguire - ¢
New Barnet, Herts, U.K, ':': ‘o . . ©as-much "security” (something ¢f value given by the
: borrower to support the 1oan) as other bafks. ~ o
Three pounds annua]]y A un@terly revwew of the: ; e -
-Institute, which promotes “lectirps, conferénces, The‘Story of the Papua New_Guined Development Bank
..-and cgurges of study on Rural-Life and hgme and is available, from their branches and officés. The
‘0VETSEa§ [t is inicontact with more than ~, o book]et £e11s a. person who-wants to borrow ‘from the .
200 salieties throughout the world; over 100“ bank- gﬁ% he shoyld go about getting a loan, and
~ Tegistered, COVFESDOHdEHtS in some th1rty L, . how th' bank works once the loan is approved. It
countries. ’_\_ o) J é o doesn’t tell about the delays that are involved in
\ﬁ = in ‘getting a loan, due to the paper work that is -
o, . necessary, but most people know: about that already *
Sma11 Industry Deve]opment Network ’ 4 Cog g L o ;
gﬁarter1y NeEsletter, ; ' E . The PNG Cevelopment Bank tends to make regufar
g1neer1og xperiment -Station, . - chan
D . ges in 1ts poligy, so it s abit difficult
gia'Instituté of Technology, oy to k F to-d f t
Tgnta, Georg1a 30332, USA. - B - .to keep up.” for yp-to-date in ormat1on, write: .
: ) ) ) Pub13c1ty Office’ ) .
Subscr1pt1ons Free. News, Comments’, Contacts, , o ENG 23?8]°pmé”t Bank ~ _ . ot
“Book and-other pubT1cq¢1on5 lists,. or1ente¥ d towards: R L Box X . }fl" . ?“ o r
- appropriate'technglogy’ When wr1t1ng give your name - - 'h oroxe .-‘-u.g s )
t]t]e, organ1zat1on, address:f o . ’ k4 [
N A S ' ‘ '”p ENGI NEER NG ARCQITELTURAL AND MECHANICP\L
NS S . ADVISORY SERVICE

woPﬂd Farm1ng
1014\¥yandotte St. ]
Kansas CIty, Missouri, ,64105 U.5.A.

Within the Department of Transport, Works and Suop]y
~ there is.a branch called .the Local Government Advis-

ory. Service. - Its functian is %o provide teghnical

and profess1ona1 -advice to all-Lgcal Governmént

(wniiEey

2

Free\subscrtpt1ons for “agr1cﬁitur1sts" 11v1ng Councils and ﬂrea Author1t1esbw1th1n Papua Nj
outside of} contmenta] United Stdtes,.US$5.00/ Guinea. . - T‘
yr for other: Lots of advert1s1ng, some good - L : - ?. _
articles. é\\_ - " The Engineering section mainly assists with design
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for roads, bridges, wharves, causeways anJ village
water supplies. The Architectural section undertakes
design of such things as affices, meetirig halls,
markets, aid posts, theatres, class rooms, houses,
museums, and-guest houses. The Mechanical sectien
¥ offers advice on the costs, purchase and maintenance
: —j;:?f'methﬁnery and vehicles. .

It is possible Far village groups and associations o~

to. make use of this advisory service provided their *
Local Government Council or Area Authority supports
their enqu1ry with' a letter aDprov1nq the proposed
project. ¥

A
Y
For further information write to: N
. The Secretary, ‘“ .
: Department of Transport, Works & 5upp1y,

Local Government Advisory Service,

PO Box 11£8,

Boroke. = ) - .t
. 3 ) .
VILLAGE DEVELOPMENT OFFICE . ,49)

Box 6937, Boroko. Phone No 25-3999. ]

This office in the Department of the Primé Minister
has advised us that they have four basic functions:
1., There is a fellowship scheme that bays % the
sa]ary of a public servant or X50 per month for a
private individual who wants to use his skills to
help his village, for a period of 6-17 months, if
his leave is approved. Details of The project must
be made w1th app11cat1on

2. -The 0ff1ce conducts apprcpriate technology
workshops to assist villages with technical ideas
for improving . v111age lTife. (Ukarumpa & Vudal
last year)‘ o

- L
3. The office, together with the,South Pac1f1c’
Appropr1ate Technology Foundation, helps peop]e
get in touch with the proper department for

assistance with projects. The office also gakes
sure that you have enough informatieh abou Fyour
. prOJect Lo be able to get actiopfrom the depart-

ment that is to help you. Lf you feel that some
department is not heltping. ?bu enough write or visit
the ¥illage Deve]opment/ fo1ce te get their
a551stanc¢ /// ;
. e v o

4. The offieé atso publishes information sheets.
and: technieal books on new ideas for viliage leve]
technqja-y. : :

e -

For more information on any of this work write to

zzy////the’above,address.

L

VRURAL 'IMPROVEMENT PROGRAMME is a source of money

for Area Authorities and Councils to supp]ement
funds raised through taxes and fees for. carrying out
projécts 1n rural areas.

Villages- and” qroups can ask for assistance on their
projects by makingia proposal through their councill-
or for money if they have made a self-help contribut="
ion. If the council approves the application it is
forwarded to the Area Authority for evaluation.

You should have your appiication made by November
if yourwant to be considered for money for the next
financial year., You will have a much better.charce
of getting approva1 if you check out your applic:
ation' with officers of any. departments concerned
before you submit the application. They will often
be able to help with technical details to make your
app11£at10n stronger. .
One problem with RIP grants is that approval is
politically motivated in’'some areas. . - -

Nesoulzes O
Q- UHE Brote
@ﬁm&& ﬁfh&

e\% Ore
e M%@-@ﬁ

Graffiti on a Wesley High School wall.

VILLAGE ECONOBIC -DEVELOPMENT FUND

The Yillage ECOHOMIC Development Fund is a ﬁay of 4
gett]ngkmoney for,business projects. In each /
Province™a Comm1t%ee outside the Area Authority 0y
administers the fund on m™he advice of the PNG
Deveiopment Bank and~the Department of Business
Development. A project can get a grant of up to

40% of the tota1 reeded for the project, but it-

must raise the rest of the money from its own
resources or from bank Toans.

.For more details see the Development -Bank or the

Businesa Deve1opment 0ffice near you.»

/ (
Here again politics play a part in some dec1s1ons 7
One Area Authority passed a wesolution that the pame
be changéd to the "Ministers Development Fund"
a protest aga1nst what-they felt was po11t1ca1
favouritism in approviMg.a grant. (Post COUPWer,
5 0ct, 1976). But don'!t despair. Good pr&gects
are appraved too, but somet1mes the bureayferatic
delays are frustratlng /)J

s
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. Box 793, Lae

_and worthwhile place to visit,

Wau Eco]ogyulnstitute
P.0. Box 77
Wau

The, Wau Eco]ogy Institute is-an organiza-
tion dedicated to the study of the ‘plants,
animals, and ecology of Papua New Guined,
and to.conservation and education in :
relation to these. A small but competent
staff plus visiting students and consultants
study a variety of specific fnterests. This
is a good example of solid accomplishment on
a very 11m1ted budget. If you ever go '
to Wau, you'll find this a most interesting

If you :
have questions about P.N.G. ecoiogy, these
people may be able to help you.

Commynity Development Cammittee
University of Technologqy

L
.o

2 » . £ - .
Your technical guestions requiring expertise

" will be referred to appropriate persons.
:Civil, agricultural, _
‘engineering, plus chem1ca1 and food technology are

mechanical, and electrical

especially active areas at Unitech.

Anti-Poverty. Ltd.

c/Mr. Paul Sherlock

Oxford College of Further Education N
Oxford, England : &

Projects in intermediate technology
research are being carried: out, including
development of a mechanical tablet-
counting machine for rural dispensaries;
simple pumps which can be made from spare
pieces of drain- plpe, a small machine for
knitting chicken-wire; a low-cost lathe;
a small aluminium crucibie made from ‘an
oil drum; various appiications of solar
energy. Detailed drawings .available.

Brace Research Institute
Agricul tural Engineering Building

-MacDonald College , - 959)
“McGill University (¢ 511
Montreal, P.Q., Canada p 2

P1ans, pub11cat10ns on intermediate technology.
Especially active in seeking pract1ca1 uses
for solar energy.

If you divé a man a fish, you feed
him for-a day. If you teach him to
" fish, you feed him for a lifetime.

-ancient proverb.

“OTHERS

Action Library
1717 H. Street, N.W. Rm T 345,

Ha5h1ngton D.C.20525 U S.A.

Spec1a115ed techn1ca] information on agriculture,

housing and teaching, bibliographical data, and adyice
on where to.find information.

a

‘Agricultyral Missions, InF.

475 Riverside Drive

New York, N.Y. 10027 USA ! - .

"Agricu]turaL’Missions, Inc. serves churches

(Protestant and Catholic) in their work among

rural people in the Third“World. It provides

* technical information and :éggstance to rural

developmient projects; orie and trains
personnel and.missionaries for rural programmes
and development, provides 1eadersh1p and support

- for. seminars, and short courses; helps.create

strengthen and prepare leadership for overseas .-
church-related rurdl development organizations;
builds and 'strengthens rural prograrme-pldanning '
capabilities of churches in the Third World;
supplements and cooperates with the efforts

of government and other agencies to achieve a
world without hunqer "

I *

Canadian Hunger Foundat10n,

75. Sparks St.,

Ottawa, 0ntar10 KIP SAS .
Canada ] - . '

Handbook pub11cat1ons and referrql\service on -
appropriate technology. - : ”

\

1y

] / .
Christian Rel{ef and Development Association,
Appropriate Technology Unit,

- Box 5674,

Addis Ababa
Ethiopia. .

-~

Assists commun1ty 1mpro%ement prbjects hy prov1d1ﬁg
information. . Publications or reports are available
on wind power for pumps , well drilling, getting rid
of porcupines, bamboo pipes, termites; soap-making,

. handbook for agronomy crops, handbook for soil and

water conservation, manual on rural leather tanning, -
hand dug wells, handcraft production in Ethiopia,

A small fee plis postage is ‘charged. We do not have
a price list.

.
Gandhian Institute of Studies o ’
A.T. Development Unit,’ - .
P.0. Box 116, Rajghat, . .
Varanasi 221001, Uttar Pradesh, India,

Recently pub]1shed a D1rectory of Appropriate
Techno]ogx which includes information on

appropr1ate technologies be1ng successfu]ly
practiced in Tndia.

Small Industr1es Development Organ1zat1on

Box 2476, Dar es Salaam, Tanzan1a.

Has done a Tot In beekeep1ng, crafts, methane gas
from cow dung, 1ime-burning, and others,

T

e
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The Institute of Development Studies UK . - 7 the- manifold activities retated to overseas
University of Sussex. . - development; to conduct sBudies of its own on
~Brighton BN] SRE, UK - ’ : . current and :emerging probTems; tp serve as a- - &
_ - : : oo -, forum for those directly concerned with develop-:
Mainly oniented to teachers and planners. Offers: ment. " PR
-coyrses and maintains a publications, service for o ‘ .
‘various development related topics and[issues. - - |Sepinars, .conferences, information distribution.
Current 1ists and prices av§11ab1e upen request.. .~ Generally the Council pubTishes 14 ~.16 titles a
’ = _ =y year in 1ts Monograph, Development Paper,

s Occasional Paper, and Communique series.  Write
-~ direct for ciifrént 1ists and prices.

Intermediate Techno10g} Development Group Ltd
—Parnell House : :

- H ST = s T

‘25 Wilton Rd., - : 287
- London SW1V 1JS, UK (® , S . )
: . . . : Society for International Development
Tts main aims are: to compile 1nventor1e5gof_ ) 1346 Connecticut Avenue, N-.W.
existing technologies which can be used within o Washington, D.C. 20036 USA

the concept of Tlow-cost, labour-intensive
¢ production; to identify gaps in the range of
existing technologies; to research into and
deveTop by invention or medification new or more
appropriate processes; to test and demonstrate
Jin the field the results of its investigations;

and to pubTishﬂ:hd make known the results of

Promotes discussion of development issies;
publishes International Development Review
(quartegrly) and Survey of Internatjénal
Devedopment (10 Tssues yearly]}; reference,
. service on development information, directing
el ! y individual - inquiries ch any development matter
- 1ts work as widely as possible so as to . to appropriate sources. ‘Annual membership dues
facilitate-the [fransfer and use of appropriate’ for those in developing countries at local
'~ technology. i$“‘\aa_ - salary Jlevels i5 US$6.00, and which-entitles
' _ members sto the two publications. :

‘k-ﬁ—ﬁ_ﬁfﬁfi__;__fu‘_‘_‘f“ik‘r_ | o

‘Missions Liaison Group : Lo = <
91 Darebin'St. . 7. : : . S '
Heidelberg 3084 Australia, Phone 45 5325 READERS: WE WOULD APPRECTATE KNOWENG YOUR

.x'"Under the auspices of the Methodist Depart-  EXPERIENCES IN OBTAINING THE SERVICES OF
ccinne . : SOME OF THESE GROUPS, ESPECIALLY THOSE WITH
_ments of Home and Overseas Missions, endeavors THE "POSH" ADDRESSES. ARE THEY. DOING WHAT
to provide assistance to the needs of mission AR A i

. areas in developing countries and at the local THEY CLAFM?

level by purchasing goods, materials and equipment;
endeavoring to match the needs of some with the 1. ‘ ' . N
dvailability of surplus or obsolete goods of - :

others; obtaining specialized advice and guid- - ' M /
ance; by organising work parties both large and )

small to assist in meetina needs. Assistance Technical Assistance Ihformation Clearing House,
is not restricted to any particular country, . 200 Park Avenue South * - -

denomination, or retigion.” ) New York, N.Y. 10023, USA ~

+

] "Sefves as a centre of information on the
. socio-economic development programs abroad of U.S.
", National Institute of Agricultural Engineering Voluntary agencies, mssjons, and foundations

Restpark .. - i and| otger non-profit -organisations-* Free .
Silso, Bedfordshire, England ) _newslefter (irregular) includes new publications
i ) ? N ' andlc ference announcements. .

Vv :
Plans for small devices and technical information, L

| ',' . . T

L. - _  Seatlec International (Southeast Asia‘fEChno1ogy)

0 cas D 1 t C‘ :1' ' Consulting Engineers Design, Research & Planning,
verseas Uevelopment Louncil . - 131 Townsend Street, San Francisco,

1717 Massachusetts Ave. N.W. : s Cali s

Suite 501 : - alifornia 94107 USA.

Washington D.C. 20D36 USA An engineering consulting firm specializing in the.

fields of envirenmental and water resdurces engin-

AR independent non-profit organization seeking eering and applications of intermediate technology
to ensure wise decisions affecting the process of in the developing’ ¢ountries of South Fast Asiag !
development of the poorer natfons. Functions: to Has carried out-work for' United Nations, US Agéncy
! provide a national centre serving as a clearing for Internatjonal Development, and ipternational
L — -~ house, coordinator and catalyst with respect to Tending agerities, Contacts througholt Asia. |/
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- tractors wh1ch go inte r1ce paddies. : 4.

International Rice Research Institute, : How TO MAKE A REQUEST: . :

‘Box 933, . o S _ o 4

Manila, Philippines. . 1. Define the problem, giving all pert1nent

I ‘ S : details, such as measurements,. amount of rainfall,
IRRI Engineering Department has develdped a 3

number of simple and economical designs for | symptoms of d1s€ase, kindsef soil, vegetation, etc.
Agriculture, mainly rice, and is willing to 2_

make these available free a1ong with expert
technjcal assistance to manufacturing firms
(both small and large) willing to produce them. )

Some examples: foot-operated 1rr1gat1pn pump, , . 3f
various types of grain threshers, grain’ cleaners,
grain driers, power tillérs, lug wheels for

Comment on the deve1opment of the project, idea

or study—aret- TERTION 11 previous attempts to solve
the problem.

»

Indicate Tocal resources, both funding and raw
materials, naming those previously contacted or used.

“Spell out any d1ff1cult1es that cou]d affect
o -« the solution - location,’ short grow1ng season, 1ack
e - of fuel, Tocal customs. .

T -

NEH ZEALAND AID PROGRAMME 1nq1udes a spec1a1 Hth 5 If a ar /
Commissioners Fund administered from the:High- aﬁd its pugpggg project 1dent1fy the_?igi?j?at?équ
Commissioner's Office in Boroks. It is a form.of ®
. direct assistance to the village, for prgjects with 5 Allow 6-8 £ : _
a significant portion of self-help that are unable o ow weeks for a response from VITA.
to-get further assistance through’ existing channels. . . K o ) .
A well documented su?m1ss1oq will get a very rap1d . Allen Inversin has récent]y arrived in Lae where >
_J‘:ﬁspf:sgixo:::zsreign%1ng0;nbﬁ2?n:§21sﬁﬁnzgtgrglgu\ in addition to working at the Appropriate Technology
e]?q1b1e and the max1%um a%s1stance ?s %1 000, Unit of the Univers1Ey of Technology, he is the VITA
- Further information from High Commissioner's Fund E;elg ?;pigigviﬁg1vﬁaf?; Pg? VIT:1:e$3nggnfgl11
" New Zeatand High Commission, Box 1144 RBoroke. ‘ P 4 o

requestors in.the country. Any requests o VITA

- organizations in developing countries, VITA .
‘Volunteers pfovide personalized assistarce in

~. level technology

may be sent through Him ard he will try to ensure
7 “that you get the assistance you requjre. ~.In ,
\ pursuing his wark, he will do some traveling to ~f

W ’

meet as many requestors as possible. If you-have
VITA - VoTunteers in Techmca] A§s1stance any questions on how VITA can he]p you with a
: -, . 3706 Rhode- IsTand Avenue o) © specific technical problem, feel free to get 1h
. ‘Mt. Rainier, MD 20822 USA 0 25 - touch with him: Box 4981, ,Unitech, Lae,
or :

v

P.0. Box 4981, Unitech, Laé, ‘ :

{ Also let. him know 1f you would 11ke to receive the

. free. VITA quarterly newsletter which’ gives_ you bath

an idea of some of the work VITA is dojng in appro-
priate techanogy and some useful addresses

poe

Through correspondence with iﬁdjvidda]s and

areas such as ...

agricuiture and animal husbandry - ' : . o
.- food processing and preservation o T
small scale rural 1ndustr1es ? . . »
equipment design . : .
housing and constructaon.‘ ’ Vo]untary Service Overseas, o '
crafts production _ .- Field Offace, Box 5685, Boroko, bNG .
medicine and health |
alternative energy sourcesi _ An 1ndependent charitable organisation concerned |
,é water and sanitation . with the recruitment of professionally qua11f1ed
volunteers in Britain and their p]acement in % 4
. VITA provides its services free of charge to . appropriate development projects in the developing. -
development organizations, small businessmen, countries. VSO has been invelved in supplying |
extensior: agents, missionaries, and otheﬁ‘s who: volunteers for work in PNG since 1961. Volunteers' .
are_engaged in serious .development-related activit- work: fof both Government and Non-Government drganiz-
jes b?E w:o cannot afford the cost of c?ﬁvent1ona1 . ations and projects,.and are.particularly interested
consultants -

": i support1ng projects in rural development th?ough

@ L3

When. you, need he]p in SD1V1h9 a probiem or impie- - or Non-Government organizations such as Local Ca-
menting & project, VITA provides ... operative Societies etc. ¥SO is able to recruit
. by=maii-technical assistance by votunteer voluntgers to work in agricuTture, educat10n,
consultants engineering, medicine, social work, and other
‘over twb dozen low-cost manyals on village- development activities but always try to ensure that

- there is a training element qncorporated into the -

- cooperative projects w1th Tocal deve]opment velunteer's job so-that in due course the need for a
organizations.

short-term consulting on-site by a vo]unteer
consultant when requesxors can provide travel
and othet expenses.

volunteer is removed as national personnel take over.
Projects are normally asked to provide a volunteer
with accommodation: and living allowance but costs
cont'd ‘ such as travel from the UK to PNG are borne by VSO

such hodies as Local. Government Councils, =

gggiain..

.
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World Council of Churchgs BOOK BINDING %
Technical Services Unit = :

Commission on The Churches' Participation in Dev t Bookbinding is an\art Make your copy of LIKLIK BUK
150, route de Ferney P.0. Box 66 . .7 “a permafignt referehce, The chairman of the Port. .
1211 Geneva 20 - o Moresby:ﬁhe]tered Workshop, ¢/ Port Moresby General
Switzerland S - ‘ : Hospitalsy says that.many of the physically dis-

. ab]ed peop]e there can bind books wr1te for deta11s

- Respojs 10 _requests.for-documentation on — — L - A _—
“various techn01og1ca1 problems. Write for lists of - A
publications and prices. _ ' Coffee ﬁarketan Board
— s - "0 Garoka ¢

Sells imaTT cpffeé roasters, to viT1agé people
at a subsidized price of K2~€? Made by the o

# Sl?l l;‘ N l.l l?ll) '_ _ students at Goroka Technical\College. .
T R4 BaF FREaN4 | | |

- I o ) ' ) Elvee Trading Pty. Ltd. \
et ahb. S : o : Box 151, Rabaul. Phone- 922175’
Eg;ngNe;grt$;§d AVe . - : T/graph code ELVEE RABAUL
Ok1ahoma C1ty, Okla . 73112 . ' A free pr1ce']15t is avau]ab]e : ‘ R
U S. A = 1 o Sells: Supplies, special orders, agricuTtural
A rone profit agency engaged in village-level - _ equipment, agricultural supplies, hardware, marine
sé}f help development projects- in 26 countr1es Has lequ1pment
B pr1nted 1nf0rmat10n and f11m5tr1ps i : ' "Elvee Trading Pty Ltd., has heen in business fory

the past 15 years and specialises in importing and "
: . reselling the most-spyitable and economical range of °
- Y : " agricultural chemicals,® poultry and pig feed,
- e ’ : veter1nary chemicals, seed, sprayers, pruning
T equipment, domestic and industrial’ pest control,

supp'ie rs L f - _ , 5. Epiglass marine protection and boat building products

and Wormald fire ext1ngu15hers“.

5,

PNG & [ . .
! , Exmark-Stock and Produce (PNG), . » _
. . Box 6060, Boroko. Phone 253560 : \
THE’FOLLOHING FIRMS RESPONDED TO QUR INVITATION ’ T/graph code "EXMARK" Boroko.
TO LIST GOODS AND. SERVICES OF INTEREST TO PNG’
Sells: Supplies, special orders, agr1cu1tura1
VILLAGE PEQPLE- _
i . equ1pMent, agricultural supplies,
'\ T e T . ; _Adv1sory services on stockfeed -mineral & v1tam1n
- \\F' L ‘ i . e supplements,
. . "Exmark is Tocated in Hohola, Port Moresby, and re--
quu%p New Guinea, . . tails a1l forms of stockfeed, mineral/vitamin
Box 1121} . Rabaul. ' ' Phone: 921470 : supplements and protein concentrates for domestic
- animals.” In addition we specialize in saddlery,
D15tr1DUt°rS for Helder Tractors and Spraying horse care products, and some veterinary lines. . g

Equ1pment * Bosch Power® Toois, Stahlﬂy111e Hand@oo1s,

Enquiries regarding retail, whelesale prices, v
Agr1cu]tura1 Chemicals and Maghinery.

product availability and supplies to. outstat1ons

“Mgquip s one of th: few firms" in PNG which can find - - are we1comg" e
_you a Aggre_ﬁarzgfnn,almostdanyfh1ng—n—$ﬁey—have4a* — - - ’?
telex and use! it to get quick service. . This service. ) . ‘ . o
) costs a6b1t but it gets results. . _ . Parry Heath and Company, ‘
: . . : N : - Box 1028, Boreoko. Phone 255216/256505
o 1 - - : -
: Py . ’ : Buys:-'"Scrap and sa]vage
_Angco®ty.. Ltd., ’ . N Sells: Bicycles, services, special orders),
ox 175,, - C o S : marine hardwire, mar1ne equipment, custom ;
Rabaui L \ & ’ T . manufacturing. F
. TElePhDHE 921413/921233 - e ¥ Advisory services, diving and sa!vage work , under— -
: , K ta, Mt Ha en. water-repairs, marine engineering, aqua]ung/sk1n
Brathes at Goroka, Lae, Kavieng, Kieta , 9 _ diying sales and service, boat chandTery, ‘bicycle
Buyg: Coffee, Cocoa Tea. : ok T sales and servite, scrap metal dealers, -sales and
Angco Pty Ltd., are the ‘premier purchasers of PNG sgrv1ce Kawasaki generators. - !
cocoa, coffee afd tea, handling in the vicinity of Agents for: Gardner Marine, Industrial and Automot- i
_60¢ of both the PNﬁ coffed ﬂﬁd cocoa CFODS o ive Engines, Epiglass Mairine and Industrial -Paints,
respectlve1x LT S \Gamlen Marine and Industrial Chemicals. -

. . .
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! CoC. Logan Machinery - G]eagon Cranes - Australia, . - pigs,_horses and cattle. Also syringes,’ sca%pe]s,

203 Grant Street, SouthﬁMe1beurne 3205. _ ‘special screéwworm medicine. We: also manufacture
Phoné 692331 / 6936667 Telex / Ha74r ~ and wholesale ﬂEdlc““es for humans.*
T/graph code "LOGMAC™ ol - = '

X
3 ¥ .
;' Buys: "Used mabh1nery ) 2k e B _ P1antat1on Supp]y 1 Serv1ce ‘Co. Pty. Ltd
@ Sells: Services, marine equ1pment food process1ng ‘Box 92, Goroka

{

equipment, metal products. . Phone 721069, Telex 72566. Free cata]ogue

"Supplies of new and used machinery in the mining : avaﬂab]e.. Branches at Lae and Mt. Hagen. - I
" field construction and heavy industry. Spec1a11z1ng . h '

in cranes (all types), generating sets, petrol/ Buys:. B1rd5éye chillies, peppercorns, cardamoms

e and vaniila; (vast qudntities needed}. Alsg crooco-
diesel/turbine, contractors plant, mining equ1pment, d11e skins, basketware, pottery, wood manufactures,
road making equupmenta

troohus shells and any other exportab]e products.

'"11: T Sells: 5upp11es, serv1ces, special orders, agr1cu1-j
Lo : tural equwpment agricultural supp11es, h‘rdware,
Lohberger Enngeer!ng Pty Ltd., . marine equ1pment Food process1ng equ1pment .
Box 810, FPort Moresby, ~FPhone 243185 / 243063 Advlsory services: in_the use of agrochemicgls, . °
’ ©. - T/graph code HONTOM application of village level food or crop processing
Branches : Port Moresby. only. ‘ ; - equipment. S :
‘ *Salls: Supplies,iservices, special orders, agricul- PSS's hew slogan s 'SerV1”9 RUPHT Industry : and -
. tural equipment, agricultural suppltes, some hard- its product lines cover every possible’ need 1n the
I . ware, custom manufacturing, metal products. “rural -sector - plantation or v11]age Tevel. From
; Advisory services: Water supply and electric power . fertiliser to fenging or seeds to soil cultivation™ e
supply. ) . T “ equipment PSS can supply the product and back-up
: . ] ) serv1ce. Fu11 detaiils are ava11ab1e from PSS Lae,
“"We can advise and supply equipment on all types of Goroka, or'Mt, Hagen

. water stpply systems. .MWe can advise and supply :
- equipment for all your electric power supply needs". ’

Ross Engineerﬁng, Ly - L
Box -10, Rabaul. Phone 922009 T/graph code ROSSENG
Horobe Newsdgencies Pty. Ltd., e : g Eree31n§ormat1on sheet is available.’ Branch at
‘Box 960, Lae.  Phone No 421830 : adaul only. . .

'Sells Supp11es wholesale, retail magaz1nes, books 5e1]s.. Mar1né4Equ1pment and Custom Manufactur1ng

“and newspapers, comics,.parker pens, greeting cards, -¢Advisory Services: . “L15£er" agents and general
postcards ; paperBacks toys of all sorts. . - - marine -and Engineen1ng Bupp]1es

' L

! . ° . '
New Guinsa Boak Depot,. " o Sohi Gilsenan Pty. Ltd., :
Okari Street, Box.5495, Boroko. Phone 254611. Box 25, Mendi. Phone.591030.

Price Tist available upon request. ' : Brarches at Mt. Hagen.

° i
- *

Sells: Books, stationary, special orders. - - Setls: Suppl1es, sefyices, spec1a1 orders, hardware,
Other services: Mail orders to Government - “Custom Manufacturing, Metal products.

Departments, schools, and private persons. "We retail Builders "and General,Hardware in Mendi.

: ' L _ L= '~\A1@o'gift lines, mens, womens and childrens clothing
S : and footwear, statioriery etc. We do building, new
N w Guinea Pastoral Supplies Pty Ltd « and rengvations etc, plumbing and m1sce11aneous'
Stock ahd Station Agemts . : Csmall jobs. _
Bax 83, Lae, {Phone 42 2635 . . L
‘ 42 3919 . . L In#Mt, Hageh we have a' Sheet Metal Factory and !
— T T Tables "PASTSUPY Lae ~manufacturé all Sheet Meta] products ineluding N
_ custom.made duct work etc - . :
 Agricultural and véterinary chemicals, veterinary 7 — —
instruments, fencing materials, sadd]ery, feeds : : sl

and seeds,.cattle equipment, aqr1cu1tura1 machin-

h 3 hi P L d.
ary, catalogue available Sout Pacific Mac 1ner¥ ty t

) . - Box 6115, "Boroko. :
) ) - T T - Phone 253184 Telex NE22222 T/graph cide PACMAX

'

- New Guinea Wholesale Drug Coj”Ptx}.LtdQ,' ‘ ; = A free newsletter will be available shortTy .
_.Box-349, lae: Phorie No. 424133 - . "Branches: Lae, Agents at Rabaul & Mt. Hager

Free catalogue available. Branches: Madang. . . ~ Sells: Supplies, EGF1CU1tUF31 ‘equipment,

"~ - agricultural supplies, marine equipment, fobd
§511?1 ASUPPJ1E$1 spec1al_o£ders, agricultural - - processing equipment, custom manufacturing,
pplies. y - metal products. T )
"We manufacture y,who1esa1e veterinary medic ?e fof  Advisory“services: General application of farm
. ¢ . ‘ N 3

ZEXIZ



‘machinery and irrigation technique in PNG.

Imports and manufactures a wide range of farm
implements, engineering woodworking and marine
supplies. .

3

Stockmans Pty. Ltd.,
Box 684, lae. Phone 423936/427880
T/graph code STOCKMANS LAE

A free catalogue is avaiiable. Branches: Mt. Hagen.

Types of services offered: Auctioneering, Insurance,
livestock buyers, meat wholesalers, meat retailers,
rural merchandise, and General Stock & Station.,
Agents.

‘Buys: Cattle, pigs, eggs., dressed chickens, sheep,
horses, goats, vegetables as required.

-

. Sells: Fuil range rural équipment including
ploughs, tractors, chemicals, stockfeed, butchers
supplies, abattoir equipment, veterinary equipment
and }ivestock requirements. Auctioneering services,
Insurance agents services, special orders, hardware,
and food processing equipment S
= :

\ Tru-Cast~Foundry Pty. Ltd.,
Box 160, : el -
Lae. . . P

Make cast iron wood-burning stove& and coffee-
pulpers which are sold through Steamships, Burns

Philp,-and New Guinea Co. Hardware departments. -

Also make jron and non-iron castings to orcer.
Buy scrap cast iron . S

£

Copper Stand 12 Gal
K30. withqut copper

b

Coffee Pulper K124

OUTBOARD MOTORS . o

The survey by the Cominittee on Standardization of
Selected Imports showed that at any given time
nearly half the outboard motors in PNG are"not
working. Why? ‘ .

1. Operator abuse.

2. Spare parts hard to find.

3.+ There are few service facilities and they

are expensive.

This means-a big lToss to the nation and to the

people who use outboards. But there is one make

of outboard called SEAGULL. 1t has such a good
reputation that in the Solomon Islands the Pidgin
ward for Qutboard is Sigul. It is extremely reliable.

"WHAT 1S WRONG WITH SEAGULLS. T

They are noisy‘and have an ugly appearance.” They ..~
are slow. Jhey use a special sparkplug. They use

a special fuel mixture (10:1). They have no reverse
gear. The biggest model.is only 4.5:HP,The.

‘maximum speed is 8 km per hour.

QHAT IS5 RIGHT WITH SEAGULLS.

They are very rugged and have a hetter chance of
surviving operator abuse.  They will run forever if
cared for. They start easily and usé very Jittle
fuel. There are few parts. to break, and they are
easy to replace. - : :

cont'd
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SEAGULL outboards are cheap. The most expengive
model is only a Tittle over K300.00. They will
push a heavy load as fast as a small one.

The manufacturers call the SEAGULL'The Best Quthoard

for the World'. The same design has been used for
more than thirty-five years

~Therefore - Advantages of SEAGULL are:

1. Require no skill or_mechanical_ability fo run.
-2.  There is no running in period. ,
3. Require minimum maintenance.

The SEAGULL is sold in PNG by:-

Auto Outboard Engineering, Box 349, Madang.
Bougainville Marine, Box 277, Arawa.

Diver Services, Box 1049, Rabaui.

Marua Traders, Box 22, Kerema.
Musa Agencies Pty. Ltd., Box 143
Needham & Cc., Box &7, Lag. .-

,JPopondetta.‘
Needham & Co., Box 63, Madang.

- ogNew Ireland Tyrg Supply, Box 157, Kav1eng

: ). Company Services Pty.ittd, ggBox 582, Wewak
‘Ross Engineering, Box 10, Rabaul.
Un1ted Church Technical Department Salamo; MBP,

R.A, Lachall, Box 103,
Kavjeng.

In1t1a1 contrwbutOr

OVERSEAS

Australian Telephone Directories

Australian Capital City.a1phabet1ca1
and business {"Pink Pages"} telephone
directories give addresses and brief
indications of almost every business in’
Australia. They are published annually,
and until 1973, promptly. More recently
the system has become a.little unwieldy,
and some directories are a year late.

Strong suggestions have been made to change
the:directories system for the larger
cities. ¥

A mﬁét-important aspect: the 1965 to

© 1973 directories were only 30¢ {30t) each.
These are available at post offices in Australia,
and may be avaiiable in some P.N.G. post
offices. For postage considerations, the
. largest. directories weigh about 1 kg.

CeCoCo (Chuo Boeki Goshi Kaisha).. - - - - -
Box 8, Ibaraki City ‘
Osaka, Japan

T Distributors of a broad range of simple toeols aﬂ?

mathines for farming, village-level and small

industrial. _processing, amd manufacturing. A

158 page catalogue ¢ available for US$10. airmail

postpaid. Somewhat-high prices but excellent
_services- - :

S : -—--.7--.--..-.,.........
;

f.
China Agricultural Machwnery Co. Ltd.
11 Tung Hsing St.

Taipei 105, Taiwan, ROC
Tillers, various kinds of simple agiicu1tura1

machinery and tools. Wide range 9f hand tools.
Information on request. /

. China Nat1ona1 Mach1nery Import ?nd Export

Corporaticn, | T
C/- China Resources Company, | :

Bank of China Building, '

Hong Kong. ’

Head Office: Erh Li Kou, Hsi Chiao, Feking, China.

. An 1nterest1ng range of bas1c too]s and equipment.
at Tow pr1ces, but must - be ordered/in large
on request.

guantities.. Information ava11ab1
Some mmmeltmw

Hand-driven Maize Sheller, Model STYE:IR—O.I

DONGFENG TRACTOR

The Chinese standard 'workhorse' is the 12 HP Model
Dong Feng, It is used throughout China in many -
different applications - rotary tiller, water pump,
bench-sawing, . transpoﬁt and ploughing.

There are many 'Rotary hoes' available in PNG, and
several of them have features which this machine does
not have. None are built so soTidly, however, and ;
none are so simply constructed ard easily serviced,
From the financial point of view, none are as cheap’
for the power offered.

[t ‘costs K1,380 at any of the main ports and comes
complete w1th spare PT0, two sets of tines, and a

cont'd
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complete - (I mean-complete!) range of _tools ang the " Glascraft Marine (Q1d) Pty. Ltd.

“sort of spare parts that one really nee s. Its 499 Adelaide Street, Brisbane, Phone 221 4022
nearest rival in this ‘horsepower range "is neariy Two catalogues availabli . 50¢ +
K1,000 more, and needs more skilled adjustménts = | Jues @, price:50¢ + postage
move often. | i en: - Branches at Brisbane, Adelaide,®S.A.
oo L. f . Sells: Supplies, special orders, hardware (stainless
My machine came from: Kimbe Bay Shipping Agencies-. steel nuts, bolts, screws, wocd screws, waséers)
E?ikEY’”MDn ‘ ' marine equipment, metal products (sail-& power boat
. RITIEE, ARBT. i : f1tt1ngs) and most marine requirements.
With some of the equipment you can ride white you . Agents fﬁr Arrow sajlboats, Mirror sailboats,
_guide the tractor. At other times you must walk. Mariner Craft, Hook N.Z. Sails, "Blue Streak"
Tt is harder work than operating a four-wheel tractor Battens, Canoe Distributors, Champion Spars, Fico

but a Tot easier than working by hand. . Y. _ Marine, Ronstan Mar1ne, R11ey Mar1ne, ”Sapph1re“,

\nquameuer 1n>LlumcuL:, VDO Instruments, Jabsco rd“pS ‘
wco Conversions; Rolco Conversions, Weatherall .
Lifejackets, Kopsens - Sydney, Inglis Smith Melb.,

Epicﬁqft Paints, Dynel Cloth & Tapes, Selleys.

IéEKI Agricultural Machinery Mfg. Co. Ltd.
1 - 3 Nihonbashi 2 - chome, Chuo ku
Tokyo 103, Japan . )

Tractors 12 - 28 hp., Power Tillerg-2- _
11 kK. B.s Combine H:wuct+nw Reaner R1ndnk v e

Rice Polisher, Rice Hu]]er, Thresher, R1ce s
Transplgnter, Grain Drier, Grass and Bush

cutter,| others. Write direct for jinfo.

Kirloskar Brothers Lfd.,
Export Division, . : .
Udyog Bhavan, Tilak Rd., Poona 411002, India.

Cable: XIRLOSKAR POONA: Telex No 014-247. KB, PN.

This Dong Feng has a trailer on the back and
powers a wood saw 2t the front {in Sha Shi Yu
Commune, China). : Manufactures pumps and accessories mainty, but also
' some agricultural machines, including sugar crushers,
hand-operated peanut shellers.

Some persons are buying Dong Feng Tractors with the
help of Development Bank loans, but it is up toc the

buyer te arrange this. Not all persons or groups , ' . .
will be qualified. - : . : ‘

Some of these tractors are beihg stocked in Lae, but
- most afe held at Kimbe. Delivery is quick, usually
only a week or two.

Service is stilT limited, but this should not be a
_great problem, as most mechan1cs w1]1 understand how
to work on them,

Suggested by: F. Robinson, DPI, Box 2417, Konedcbu,

Konedabu. . S
i
Cossul and Co. Private, Ltd. . .
123/367 Industrial Area ¥ .
Kanpur'lndia © . Cable:"Implements” KUMAR animal-driven sugar crusher. Three -
_K@f\_pl_lr . vertical rollers, crushes 130 - _150 kgs

. . cane per hour. ;o B
Manufacturers of hand and animal powered tools for ) , !

agriculture. Some products may be suitable "for ¥ :
PNG. Reaschable«prices but long wait. We know of ° : :

one firm that has been waiting nearly a year for i : " i
equipment to be delivered - and the payment was _ Ransomes, Nactop Works, m .
sent with the order! IpSW'ICh England 1P3, gQG UK. f',

: g A wide.range of well- das1gned agricultural huipment
‘l?] l‘ﬂ -~ ]ll?] l) much of it rdther speclahzed or sophisticated, but
A < B 4 Ba some jtems slitable for village use.
% |




Seaside Trading

117 Union Civica S

Galas, Quezon City, Philippines
1

!

This firm is willing to, make parchases and
arrange shipping to PNG on a commission basis.
They have access to Philippine made small tools
and equipment such as bush knives, rice harvet-
ing knives, water buffalo implements, rice
mills, threshers, seeders.

HOW TO ORDER BY MAIL

Ordering by mail is offen the easiest way to get
sthings. Often the companies outside Port Moresby
don't have many requests for certain xindt of things
and they don't keep them in stock. If you wait for
them to order for you it may take a very long time,
and will probably cost you more money, toc. Your
business is losing money if you can't-get the things
you need for you to be earning money. Ordering by
mail is often the best way to get going again. It
certainly might save you a long expensive trip!

There are two kinds of mail orders:.

(a) The first is when you order by catalogue.

. Popular catalngues for ordering c¢lothing in PNG

are Australian catalogwes such as Wynn's and David
Jones. Many times though pecple &lso want to
order from advertisements they see in magazines.

If there is an order blank or a form for sending
your order, USE ITL The. company ha$ a system to
handle the orders it receives. [If you use another
paper, it can be lost. # ‘

Read the order form cg?efu11y and give all of the
infdrmation that they ask for. ' ;

- They want to know you name. Give them your

usual name for receiving mail.

They want to know your address. Give them

your full address for receiving mail. Don't

forget on an overseas order to include

'Papua New Guinea' as part of your address.
For each ifeém-that you want to order from a cata-
Togue there will be a code number. .Usually this is
on thggline right next to the peicé. -For each ftem
you drder you must write the ordet number. Also you
should write the name of the apficle you want to
buy. There is a space in thg/brder blank. '
Next there is a space for how many you-want to buy.
Write the number even if it is .only 1. -
If you have a choice of gblour or size, be sure to:
write the proper size or colour you want. Let them
know your second choice, too. If the company-is out
of the one colour that you want, then they can send

. Send this with the order.

money required.

you another one that you will like almost 'as much.
Wrilte the price in the space provided ard the L.
weight of the thing you are buying.-

A1l of these things are important, because-people

who work in these companies processing your order

are not yery smart. . They only go by what you write

in the Proper spaces.and they won't guess what you

want. A ’ X
The hardest part is to add all the weights of the

items you want to buy and then figure how much extra
money” for postage you myst send. Sea mail from
Australia takes 6-8 weeks, and sometimes more if

there is an industrial action somewhere (these are

very common in Australia, you know). Air mail is
quickest, but is much more expensive. You must

choose how much you are willing to spend for having

the item quickly. .

Send your maney with' the order. It is best to send: %
a bank draft, a cheque, or a money order. Don't

forget that now that PNG is independent, other

countries will prefer a bank draft in their ~

own currency from one of the banks in PNG.

There are no dinaus or
credits in mail order business unless you make
arrangements first. . ;

i
If your; arithmetic isn't as good as it used to be,
ask & friend who. can do arithmetic well to check/your
numbers. It is very hard to wait a long time for a
thing you have ordered and then have a letter cofme
to say that they won't send-it unless you send ten
cents more! = ’

(b} The other kind of ordering is for things that
you don't know the price of, like spare parts, books,
materials for building; etc.

Unless you have an account.with a company, ALWAYS
write to them first to ask the cost of the item .and
for them to tell you the cost of postage or freight
“to have it sent to you. !

Give them complete infortnaticn about what you want
to buy. For example, if ycu are buying a book, give
the name of the bdok, the author, the company that
published the book and the year it w%s published.
This way you will get the right book:

If you are Qrdefinggspare parts ALWAYS give the ,\-
serial number and the name of the machine you are-
getting the parts for. Then get the part numbpr and
the name of the part. For example, if you want a
head gasket for youw utility, write the name of

the utility, for example “Toyota Stout 2000." AND
BE SURE TO GIVE THE SERIAL NUMBER. Even tjiough the
name of the machine may be the same the.company.may
have made some changes. If you give the serial’
number, the parts man in the company can give you
the right part for your machine by checking the
serial number. : ¢

r

der with the
Be sure to send the Meney safely:
use a cheque, a money order, or registered mail to
send cash. If the letter is lost or stolen, then '
you won't Jose your money.

When you know the price, send you
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HGW TO PLACE<AN OVERSEAS ORDER

| Lo

| Many of the bgoks and plans 1is

are not eas11y available in PNG except as reference
books in libraries or homes. It is often difficult

~ to get a copy for yourself. The Liklik Buk Informat-
‘jon Centre can duplicate copies in its . OWN files for
the cost of the duplicating.

i o

For books, yod can place an order with one of the
book stores in PNG, but they will not handle orders
for small pamphlets because of the high clerical
costs.

1'; A.'..lJ.LAI-‘I1

A

. Ltﬂis often very hard to order from foreign
‘ countries and sometimes very expensive. It seems.
' that the present system in PNG is designed to
prevent the 1ittle man from making a small
iﬂfﬁfﬂéﬁiﬂﬂa1 purchase,
Now .that PNG is 1ndependent and has its own money
you cannot send PNG, money or cheques overseas. You
cannot buy a money order for overseas the way it
was once possible.

Thﬁion]v approved way is to buv a bank draft in a
¥oreign currency from a Bank in"a major centre,

but not at an agency or a branch. The cost of these
drafts, is.prohibitive for a small order. _The charge
“for eath draft is K}.00 plus 6 toea duty stamp. For
Coa smalT- book or a pamphlet, this can be many times
5 the, cost of the book itself. ;

’It“Js illegal to use another way under the current
..‘exchange controls. Only authorized Banks can
change foreign currency. Bui sometimes a friend who
" "has a cheque account in his own country will write a
“small foreign currency cheque to pay for the order
and you.can make him a gift of the equivalent in
Kina & Toea. United~States Dollar cheques are the

most useful since they are widely accepted-in many
countries. .

, There really ought to be another way Tor making
small foreign curreney transactions to get books and
magazines and pamphlets. International money orders
‘can be bought in other countries but not in PNG. -
For small amounts there should be a simpler and
cheaper way, so that this kind of infocrmation can
reach as many people as possible.

v

PNG. MAPS , o

The only source for maps of all types in PNG is

- the National Mapping Bureau. A1l maps which are on
—— file are available to the public at a charge.

4 Aer1a1 photographs of many areas are also available.

If you wish copies of maps of particular areas,
wrjte'tu; Superintendant of Mapping,

National Mapping Bureau,

. Box 5665,

Boroko Te]ephone 271463

In your request for maps tell the place of major
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to ygu,,and the scale of the mdp that you want.

Scales ava11ab1e are generally 1:25,000,
and 1:100,000.
1:25,000,. -

1:50,000,
The' most deta11ed maps. are the

These mdps cost 50t.a copy, but it may take two’

or three maps to ccover the area that interésts you.
The Supertntendant will te11 you how many maps you -
will requ1re

+
!

Maps of townships are available in 1:10,000 at.a
cost of 80t, and aerial photographs at a scale of
1:30,000 are aiso ava1lab1e at a cost of K1.50

per photo.

Unfortunately tﬁere is no catalogue or register of
maps available, but there is one in preparation.

J. Van Af; Box 5665, Boroko. -

PNG Bureau of Stat15t1cs, pQ. Hards Str1p,
Port Moresby

A Catalogueris ava11ab1e ]15t1ng pub11cat1ons

containing statistics on PNG: Sérials; Irregu

publications; and Monographs. /A helpful in

included with a broad range of subjécthe

A chdrge is made for pub11cat10ns
7

%3 ;

International System of :
Un1ts, and %his is the ghly legal system of measure
in the cguntPy. Many ople still are used to the
Imperial System and f¥nd it hard to change "

Papua New Guinea us@s th

Centimetres (cm) aré not fisted as a unit of measure
in the Internatjonal System of Units. You are ‘
supposed to use qn111metres (mm). A piece of wood

is no longer’a x 1 but is now a 75 x 25, In
agriculture; 1engths commonly used would Be in, very.
big numbers if we used millinetres.  Sd, we often .
use centimetres (for example, 90cm instead;of 900mm);




 MAKING THE CHANGE EASY

Learn to "think metric”. If you continue to work by using conversion
factors you will need a pencil and pad as a permanent companion.
‘Better to banish the concept of imperial measurements and sub-
stitute metric concepts. The following will help:

ERP]

(equal to 1 centimetre}
about four inches
1 metre a long pace (a little more than a yard)
1 kilometre 1000 metres (a little more than half a mile)
10 square metres about 12 square yards

10 millimetres
10 centimetres

1- hectare — 10 000 square metres
) (aboul two-and-a- hall acres)
50 grams a little less than two ounces
500 grams a little more than one pound ‘
1 tonne = 1000 kilograms o i

- {a little less than one ton})
a little less than one pint [
about one-and-three-quarter pints
the volume of a 44-galion drum.

500 millilitres
1 litre
200 litres

MEASUREMENTS (USING THE BODY) AND OTHER COMMON .
REFERENCES.

Often when you want to measurg someth1ng you findf
that you have left your ruler bekind. One ruler
that you can't lose is yourself. Different parts
of your body can be conveniently used as a ruler.
These measurements may be a little different for
different people. Here are some typical méasure-

ments for one person. You can check your own. If
you don't need_to he exact_these will give you -
a close measurement,

3.4 cm The distance from the tip_bf your thumb

to first knuckle.

8 cm The distance across your hand at the .
. widest part of four fingers.
40 cm The distance.across a flat hand including
' the thumb.
20-22cm The distance from your thumb t1p to the
tip of your Jittle finger when stretched
as far apart as possible. -
25.cm The length of a bare foot, heel to big toe.
45 cm The distance.from elbow to tip of Tongest
_ finger. Often you can estimate this as
half a metre {50cm)
1 metre The distance of a long pace. This dis-.

tance is stightly -lenger tham-a step - S e

when walking comfortably. Measure out
metre lengths for aboui 20 metres with
chalk on concrete., Practice walking so
that your toe always hits the metre mark.
Soon your body will learn the feel of a
metre step. This is particularly useful
if you need to measure the side of a
“garden, or the length of a fence.

Properly used these measurements will give you within
10% of the actual distance. Thnis is close enough
for most agricultural requirements.

1 fish tin holds about™kg {500 g) of fertilizer,
salt, sugar.

1 bottle cap holds 3 cc when level.

The wood of a matchbox cover is approx. .50mm
{Suitable: to check the gap for spark plugs or con-

tact points., in an emergency. {A hacksaw blade 1is
approx. 0.030", or 0.76 mm.) ]

2. -~education to be based on mutual respect

‘. the standard of-public health to enable }

T

We declare our first goal to be for every
person to be dynamically invoived in the
process of freeing himself or herself from
every form of domination or oppresswon s0
that each man or woman will have the oppor~
tunity to develop as a whole person in
relationship with others s .

WE‘accorddngiy call for: S

1. Everyone to be involved in our endeavours
to achieve integral human development of

. the whole persen fop every persen and to
seek fulfilment th?ﬁugh his or her contri-
bution to the common good; and

and dialogue, and to promote awapeness
of our human potential and motivation to
achieve gur National Goals threough self-
relidnt effort; and
3. all forms of beneficial c¢reativity,
including sciences ana cultures, to be
actively encouraged; and Cw
4. improvement in the level of nutrition and

i

~ our people to attain self fulfilment; and
5/ the family unit to be recognized as the
fUndamen§§1 basis of our society, and
for every step to be taken to promote
_ the moral, cultural, economic and social
standing of the Melanesian family; and
6. development to take place primarily
through the use of Papua New Guinean forms
of social and political organizatioen.

o

from the Preamble of the P.N.G. Constitution

H
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_ we will be somewhat complete.

_ further infdrmation he should seek

ORDER FORM

WANTOK PUBLICATIONS
BOX 1982
BOROKO

" The LIKLIK BUK is just what I need. I can't get
it at my nearest beokstore. Please send me

copies.

NAME ’
ADDRESS
CITYYTOWN
STATE/PROV.
COUNTRY

" POSTCODE <

L i 3

T
I

fR-

Orders of

16~ 119; e

. 16+ "édpies R 50_é5ch,q
‘ - 120 or more-copies-—m 2.20 each”
4 o/ ___,1» “%k AR
Overseas single copy price E T
Surface mail - Afrmail i
. ‘Asja and Oceania ,;i. Kké4.00 = K6.00
Rest of the world 5.50 ©o9.00

!
. . |

Please make payment by @ank draft in PNG Kina.
Overseas Bulk Orders |

Specié1 rates. Write fof more. fnformatien.

-

ORDER FORM

WANTOK PUBLICATIONS
BOX 1982
BOROKG™ -

The LIKLIK BUK is just what [ need. I can't get
it at my nearest bookstore. Please send me

B
L | Cy
QRDER FORM lf g:
. o r .
WANTOK PUBLICATIONS f /
BOX 1982 ’ ! . )
BGROKO g :

Thet LIKLIK BUK ¥5 just what I need. 1 can't get
it at my nearest bookstor%. Please send me

-We invite .readers to send us articles for the next
edition of LIKLIK BUK. If your article is accepted
or makes a substantial change in an existing apticie
you will receive a free copy of the edition in

which your contribution first appears. Howéver, if
You submit more than one article you will receive ~
only a single copy. '

We don't try to tell everything about everything,
although for very short or very ‘important subjects
1t is the purpose

of the LIKLIK BUK :to tell enough about something to
help a person decide if it is suitable for him. Far

out the:references
and contacts listed in the article.

We want articles about things that have been tried
in PNG, and we do accept articl¥s about things that
have been iriedy but don!t work. Failure is useful
information too, to warnm the person.who comes behind.
If you make a contribution we expect that You have
tried it, or at least: have participated in a trial.
wonty "new's technology; "

Don't think that we ' wan ,

" .articl

* and resourc _
- technical aspect

- ¢copias, _ ‘copies.’ ;

Tome ! i e ———

ADDRESS; ™ : {" _ ADDRESS /

SCITYATONN o , M | CITY/TOWN .
STATE/PROV. : : S ; © STATE/PROV.

COUNTRY * ~ POSKGODE . COUNTRY POSTCODE

'NOTES FOR CONTRIBUTORS =~ .. ! -

traditionéj_methods that are not generally—-known in
PNG are alsp wanted., :

"thagfare simply pulled out of someone's
natign or from some foreign publication

will Juded. /

BE BRIE 2*ap outling given below. The outlines.
will helpiyou to/ remember the'important .points to
help t o-reads your article. Sometimes
subjec xpressed in_just the outline. We
know you feeli.is important. But try
to rine mum. We find that nearly every

UK'will fit one of these outlines.
We'als

wor editorials on matters of
nationwi

tance about ‘the use of technolégy
The social and cultural as well as °
s 0f technology must ‘mot be forgotten.
tryito be-brief. . o

Again, pleas
ST

"hen:yqﬁ,héVE completed your }
to the Editor, LIKLIK BUK, Box

Here are ‘some ou
contribution send
1920, 'Lae. PNG,




oPS _ Use this outline for trees, F.. Sources of supply of br-eedw‘ng F. Further references {inciude

getables, {(traditional & intro- stock and cost. o, ) publisher, price and place ta
ced} and cash CPDPS. G. Sources of supply of related order} Source of detailed nlans
; tools and egu1pment and cost s, if availeble
‘ me ¢ En9115hfp‘d97“f“°““ H. Further references {include B G. tocations & results of PNG
R Description: ] publisher, pr1CE and place to sk experiénce {inglude names and -
1 Botanxca1ﬂname ; order) + addresses of cotacts) Vg
¢ Height ' ~ [. Locations and results of PNG H.  Remarks: any extra infprmation
3 Age to first produchon ; experience  (include name and , that you' think &ill help the' -
& ﬁorma] 1Tie SDi” trol ) addresses of contacts)’ : reader, or that doesn't fit
o Major pests ang contro J. Remarks: any extra information ' ¥ this outline
§ Major diseases and control. that you think will help the 1. Your name and address
7.5 Indication of maturity reader, or that doesn't fit ' L :
g Altitude limits in PNG this outline " SUPPLIERS ~ Use this outlime for
Pranting Information & spacing . K. Your name and address & . dnformation abhout organizations and
g59591lpg°d#Ct5] o companies to get things
11age teve PROCESS - Use this cutline for how- S . ; ot
g Indu%t;12] lﬁveéf Tantin to-do things such as recipes, grop - ﬂ‘ :2@?;32 Company/Organization

: mgigi?:foa cgzgsy P 8 precessing, or product utilization. C. Telephone o
“Sources of supply of related Can also be used for techniques. D. Cable addréss )

; tools or eauipment & cost®® Name: English/Pidgin/Motu . E. List of materials, services
Further references {include A, List materials or facilities . - or supplies S
publisher, price, place to required F. Is a cata¥jgue available? | = -
order) B. List ingredients reqyired and Price? b .
Locations and results of PNG © amount of each ; G. Quality ofiservice 5
experience {include names & C. "Description of process (Give ~. H. Your name and address
~addresses of contacts) . quantitative measurements such . .

‘Remarks: any extra informatign as times, temperatires, BOOKS - Use thia,&u§11ne for—book§.
that vou think will help the frequencies etc). pamphlets, or magazines you recom=
reader, or that doesn't fit . D. . Sources of supply of materials mend. T .
this outline and ingredfents and cost = A7 Title, . ' -
. Your name and address E. Further references (include * B, Ruthor
' : pubiisher, price and place C. Publisher
] to orQer) D. City-
IVESTOCK - Use this outline for F. locations and results of PNG E. Price .
nimais, birds or insects, esgerience ﬁintlude n3m95 and F. s it available in PNG? Where?
; fdgi g addresses of contacts G. Statement of subject of
ane;  Engish/Pidgin Moty 0. Remeie: any ontra faformatjon Statenens of subj
iv Description that you think will help tne H. Evaluation; Good? Bad?
é 3c1e;€1flcfn?Te‘r wih . reader or that doesn't fit Relevant? .
3 A;;gat ijrsi prgdﬁction this outline - 1., Level: Simple, intermediate,
4 Normal life span . H. Your name and address or advanced
i R name and address
2 :2%2: g?i;;sgzd&cg;;23;1 DESIGN - Use this 0ut11ne for tobls e d. Your na y
7 Breeds available in PNG equipment, patterns gnd plans. PTease send us a copy of any photo-
8 Altitude 1igits in PNG Name: English/Pidgin/Mote graphs that you have td illustrate
i. Feeding ﬁ i A. Brief description of item and your—-contnbuth‘ e would 1ike
. Housing, if required its purpose i to keep the photd for the permanent
3}, - Breeding, birth & handting B. Material list, including quan- files of the L‘]‘KLIK BUK CENTRE.
of young {include mating cycle . . tities, & approximate total cost ' ’
& perind of gestation} L C." Simple design drawing and/or Below is an exampie of an ideal”
UsefuT products . ' photo article for a contribution. As
1 Village level © D, Descriptien of order of work ' an illustration, we use a fictitious
2 * Industrial Jevel E. Sources of supply of materials -tree crop.
. i
WOMPOM KARUK {Pisgin) PLAT ¢ Motu ) Pests: Whales and gold bugs are pests recorded in
) © the Titerature. Whales should be éarefully picked
The Wompom Fruit (Hysopia saggitarus L.) is a viney ° of f the tree and the gold bug, which eats leaves,
shrub that grows to 90 metres, It 75 grown in is usually controlied by lighting a large bon fire
village gardens and as a shade tree for dodad trees, under the tree to burn the bugs. People in the
coast of Chungu Province know how to work magic to
Planting Guide: 20 metres by 20 metres, grown from get rid of the bug.

seedlings and planted out at 6 months. f
Sources of supply: Seeds are ayawWabWe from Toot

Useful products: The fruit can be eaten raw, or can Bryan and Seashipps, packed in‘special tropjcal
be cooked to prepare a nutritious meat substitute packs, Clonal cuttings are available from the
"Wompom Steak™. The skin of the Wompon can be . Coastal Agricultural Experiment Stationm in Goroka.
praocessed intc beiting leather. Leaves. contain resins . . EoL. .
suitable for water-resistant glues. The wood of the Further information: Grow Good Wompom {pidgin and
trunk is very hard and can be used to manufacture ‘ motu) DOSF. free; Botany and Agronomy of the Wompom,
xood products requiring flexibility, such as bows, Hutchins, O1d Delhi University Press, US$125.00,
whips for caning children, and wireless antennas.
Industrial uses: petrol additives {from the bark) Remarks: Mr. Dingaan Molekila at Dingle PTS in’Lip
printing:ink {leaf}, grinding polish {fruit pits) Province “says he has Used the small branches to F
and a11 forms of shrink-proofing of haplon clath reinforce cement for a 110 foot clear span pre-
{sawdust extraction). i stressed concrete bridge. Henry Sharp at Able

Seminary says that when he fwrst came to-New Guinea =
in 1928 an oid German Priest told him that he -Saw
people using the leaf buds on sores tc cure treopical
uleers, and Henry Tulili of Kaugere says he wds

able to make:ia renlacement kingpir for his 1927
Holden when spares were unobtainable.

Batany: The tree begins to produce & months to 40
years after planting and will live for 2 to 98 years.
uit harvests are abodt & kg to 7 tonnmes ‘per tree.

ﬁtpe fruit is indicated by 5/6 of the fruit turning
/brrght black and separatimg from the stem with a
gentle tug, The tree will rattoon when cut. : Initial contributar: Simon Peter Rock, Kavieng.
Hinimum temperature for growth is 78°C.
Diseases: Wompom is susceptible to polio and malaria EDITOR'S NOTE:
put can only be tontrolled by severe prumina of
infected parts. '

He're not sure how this got in here.
Please use your own careful Judgment about some of
the strange wnfonnatlon wnc1uded in L1kl1k “Buke
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THANK YOU! = '
o

To our families, not only for patient acceptance

of several months of chaos and confusion, but also

for helpful criticism, articles, photos, advice.

To the Liklik Buk Committde, for sound direction

and enthusiastic cooperation. - .,

To the contributars of articles and references,
whose names are listed ander their items. Their -
increased participation has made it possible to
double the size of Lik17ik Buk. B ¢

To Heather Geﬁérﬁg who ‘patiently typed practicajTy
everything in the Buk - mostiof it twice!

To WANTOK Publications, especially Fr. Kevin
Walcot and Fr. Francis Mihalic, for encouragement,
advice, photos, materials. ’ :

To friends who have given more than the usual .
interest and support: Mike Bourke and colleaques
at LAES Kerevat, Jean Kekedo and the Village
Development Office, the. Forests Office, Lae, and
the Division of Botany,-Lae. o .

To Alan Inversin for giving many hours in proof- N
reading, and ‘for helpful criticism and comments.

To Jack Lowson and his archﬁtecture students at
Unitech for substantial help in preparing
illustrations.

To the Catholic Church community, Wewak, for making
us a part of the family while we were in our = .
final, long days of editing, and to Brother Bernhar
and Wirui Prass for being so patient and pleasant
to work with, TR

To.ﬁhristian &id of England for the grant which
makés possibie a Liklik Buk Information Centre:

. 2

To those firms which have contributed towards the
production costs of this edition of the Liklik Buk:

. - . - . i : ; hi Gil-
The irresponsible use of new technologies Angco Pty Ltd, Agguip, Harry-Heath and Co, So !
is .anrever present danger in any society. . senan Pty Ltd, John Lysaght (PNG) Pty Ltd, New Guinea

\ pr 9 SLAES ¥ _ Pastoral Supplies Pty Ltd, P}antatjon Supply and
Treat technology and sacieties with the ' service Lo Pty Ltd’ Ross Engineering.

respect that they deserve.

The Editors

s

PHOTO CREDITS

J. BEKKER: 1577 R.M. BOURKE: 1 {Tower.1), 9,
05 19 (lower 1), 22 {r}, 37 {lower v): )
.- ELLINGSON: 65, 68 (upper 1), 165 (upper r);
J. ENG: 120; J. HALE: 62, 72; A. INVERSIN: 129,
163 {lower r); LAES, KEREVAT: 57 (1), 68 (r);
0. MORGAN: 84; ONWARD MAGAZINE: 89, 140; C.
PATI: 76, 77 (1), 78,79, 178 (lower 1); POST |
& TELEGRAPHS: 227; R RAMASO: 161; WANTOK PUBLI-

ri : CATIONS: 50, 74,.90, 95, 105, 121, 124, 135,
Tanget and kawawar are traditional warnings of - s 35 E ) H] L s 3
prohibition., The use of kawawar warns of magical 175 (Tower r), 190, 208, 210,’213 §1oyer.1), 267,
. OT-extremely powerful forces behind the warning. P. ”ILLIAH5=_73’ 217'-A11‘°ther5 by Llﬁllﬁ_gﬂh
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METRIC UNITS FOR EVERYDAY USE

Conven‘on Factors (Appmxlmie)

*C = —(*F-30)
9

Metric unit Impcﬁal. 1o Metric Metric 10 Imperial
Quantity  £ad symbol ‘ Units Units
Length millimetre (mm) 1in = 254 mm I mm = 0:0394}h.
cenumetre (cm, 10 mm) lin = 2:54cm lcm = 0394 in’
: 1 ft = 305cm ..
metre (m, 100 cm} lyd = 0914 m 1 m,= 328t
kilometre (km, 1000 m) I mile = 161 km i km = 0-62 mile
Mzss Vgram (g loz =~ 283g 1g = 003530z
(commonly kilogram (kg, 1000 g)" Llb = 454 ¢ lkg = 2:21b
called o I stone = 635kg 1 kg = 0157 stone
weight™)  onne (1L 1000 kg) 1ton = 1021 1t = 098 1ton
Aresn square centimetye {cm’) 1in® = 6°45 e’ I cm® = 0155.in’
) square metre {m’, 10 (X)O@né) | ft2 = 929 ¢m? I m? = 1082
.1 yd? = 0836 m? ILm® = 12yd?
I perch = 253 m? | ha = 9-88 roods -
) hectare (ha. 10 000 m?) | acre = (405 ha I ha = 2-47 acres
square kilometre (km’, | mide? = 259 km* I km? = 0386 mile’
1 000 000 m?, 100 ha) : = 247 acres
Vohime cubic centimetre (cm’) L’ = 164 cm’ - bem® = 0:06l.in’
cubic metre (m®, 100000G cm®) 1 ** = 28 300 cm’ Tlm? e 353
. | yd® = 0765 m o I'm' = 131y
| bushel w0364 m’ I m® = 275 bushels
Volume _  millilitre (ml)’ 1Noz = 284ml | ml = 0:0352 oz
(thquids latre { 1,1000 ml) 1 pint = 568 ml 1 live = 1'76 pints
and gases)  ilolitre (kl, 10001, 1 m’) ! gal = 455 litres Ikl = 220 gal
Time second (s)
interval minute {min, &) s) »
hour (h, 60 min)
. Speed kilometre per hour | mph = 161 km/h L km/h = 0:621 mph
: (km/h) :
Pressure  kilopascal (kPa) 1 psi = 689 kPa - L kPa = 0145 psi
Pressure mullibar (mb, 0:1 kﬁéﬁ; inch of mercury = 1000 mb = 295
(for i 339 mb inches of mercury
meteorology) v : .
Energy kiojoule (kJ) I By = 106 kJ Ak - 0948 By
- 1 kilocalorie* J1 kS o= 0-239 kijo-
) = 419 kJ ! calorie®,
megajoule (MJ, 1000 kJ} 1 therm = 106 MIJ | M3 =.0-005 48 therm
kilowatt hour (kWh, 3:6 MI) I therm = 293 kWh TkWh ='=L[}'034 therm
L “gas unit” (LkWh) 1 MJ = 0978 kWh
< ¥OM = 0278 "gas unit” -
Power kilowatt (kW) ! hp = 0746 kW I kW = | 34hp
. 5 9 x °(
Temperature degree Celsius (° O *F

* kilocalorie. commonly catled “Calorie” is a non-3] metric unit

See Article "Metric Conversion': (p 266)
and "Measurements"

| - A
LIKLIK BOOK - SUGGESTED RETAIL PRICE - K 3.00°\

(p 267}
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