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FAQ’s Befter Farming Series is essentially based on the
Cours d’apprentissage agricole prepared in the Ivory Coast
by the Institut africain de développement économique et so-
cial for use by extension workers in contact with illiterate or
semi-literate farmers. The approach is deliberately a general
one, the intention being to constitute basic prototype out-
lines, to be supplemented in each area according to local
conditions of agriculture.

Many of the booklets deal with specific crops, while others,
such as this one, are intended to give the farmer information
concerning the general agricultural context, and thus to allow
him to gain some understanding of why he does what he does,
so that he will be able to do it better.

Adaptations of the series, or of individual volumes in it, have
been published, among others, in Amharic, Arabic, Bengaii,
Creole, Hindi, Igala, Indonesian, Kiswahili, Malagasy, SiSwati
and Turkigh, an impressive list which is some indication of the
success and also of the value of the series. This volume has
been prepared by the inland Water Resources and Aquacul-
ture Service, Fishery Resources and Environment Division of
the Food and Agriculture Organization of the United Nations.

Requests for permission to issue this manual in other lan-
guages and to adapt it according to local climatic and ecolog-
ical conditions are welcomed. They should be addressed to
the Director, Publications Division, Food and Agriculture Or-
ganization ot the United Nations, Via delle Terme di Caracalia,
00100 Rome, ltaly.
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iINTRODUCTION

1. You have built the new bigger pond
described in Booklet No. 29,
Better freshwater fish farming: the pond.
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2. Before you let the water
into your new pond,
there are a few things
that you mus: do.

3. Make sure that the screens
on the inlet, outlet and overflow
are in place and tight.




Make sure that the outlet

is tightly closed.

To do this,

wrap a wood plug with old cioth,
put it in the outlet pipe

on the outside of the pond

and tap it lightly with a hammer
so that it will stay in the pipe
when the pond fills with water.

wrap
a wood plug put plug and cloth
with cloth in outlet pipe

If you have built a better outlet

with a T or an L piece

(see Booklet No. 29, ltems 97 to 101),
turn it to the upright position.




Put rocks on the bottom of your pond
under the inlet

where the water will fall

when it begins

to come into the pond.

This will keep the bottom

from washing away.

It will keep the water

from geatting too muddy.

It will make the water splash

when it first comes into the pond
and bring air for the fish to breathe.

Now you are ready
to fill your pond.




Filling your pond with water

9. Dig a smali ditch
from the water source to the inlet
to bring the water to your new pond.
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10. Let the water run into the pond
until it reaches the level
of the overflow pipe
on the inside of the pond.

Wﬂp' " - --.

overﬂow > tOD 0f bank 7 - y

A% '1 '\Q.“‘%
; :??@r«:‘?&?r B
i Aw,\,b,w-.tm-‘.‘:'rt:«‘}e.r. 3T AR By
W 1 4'1
é
w) rf x"éa

11. If your inlet pipe
is about 10 centimetres in diameter,
you will need about half a day
to fill your pond.




12.

13.

14.

When the water reaches the level

of the overflow pipe

it will be about 60 centimetres deep
at the shallow upper part of the pond
and about 90 centimetres deep

at the deepest part.

Now you are ready
to fertilize the water
in your pond.

Build a crib from bamboo or wood

to hold the fertilizer

as you did with your first small pond.
Build it in one corner

in the shallow part of the pond.

The drawing below will show you how.




Fertilizing the water in your pond

15. You can fertilize the water
in your new pond with

compost made with animal manure
compost made with plant material
animal manure

plant materiai.

16. You can fertilize your new pond
with animal or plant compost
in the same way as you did
with your old small pond.

17. Items 56 to 66, in Booklet No. 27,
tell you how to make animal compost.
If you do not have animal manure,
you can fertilize your pond
with compost made with plant material.

18. To make compost with plant material
make a compost pile
using layers of grass,
chopped leaves or other plant material
mixed with a little topsoil
and damp it with water
to make it rot faster.

layers of grass,
chopped leaves
or other plant material




Moving your baby fish

71.

72.

73.

After about three months,

there will be many baby fish

of different sizes in your pond.

Then you can begin to take baby fish
out of your nursery pond

to put into your big pond.

Use baby fish

which are 5 centimetres or longer
to put into your big pond.

If there are many baby fish

which are 5 centimetres or longer,
choose the biggest ones

to put into your big pond.

The easiest way

to take out your baby fish

is to use a seine net.

If you use a seine net

with a mesh size of about 1 centimetre
the smaller fish will swim through

and you will catch

the fish of 5 centimetres or longer.

But be sure to put the fully grown fish
back in your nursery pond.

seine nef
with mesh size
of about 1 cm




74.

75.

76.

77.

78.

From now on,

you can take baby fish

out of your nursery pond each month
for your owr: use or to sell.

Be careful that your nursery pond
does not become too full of fish.
If there are too many fish,

they will not grow well

and your baby fish

will not be strong and healthy.

To keep your nursery pond
from becoming too full of fish,
drain all of the water

out of the pond each year
and collect all of the fish.

You can eat the big fish

that were in the nursery pond.
Item 144 in this booklet

will tell you what to do

with the baby fish.

Wait until the bottom

of the nursery pond is dry,
then clean and repair

the bottom and the banks.
Iitems 145 to 148 in this booklet
will tell you how.
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79. Now fill the nursery pond with water
and fertilize it as you did before.
When the water is green,
put in the right number
of fully grown female fish and maie fish.
ltems 56 to 58 in this booklet
will tell you how many
fully grown fish to use.

80. In about three months,
you will be able
to take more baby fish
out of your nursery pond.

Carrying your baby fish

81. You must be very careful
when you carry your baby fish
from one place to another.
Baby fish can be hurt easily.
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82. When you take the baby fish
out of your nursery pond
using a seine net,
do not carry them in the seine net.
Carry them in a container such as

@ a clay pot with a cover
® abucket with a lid
@ a plastic bag.

83. When you carry baby fish,
you must be careful to

® use only clean water

@ keep the fish out of the sun
or cover the container with a wet cloth
to keep it cool.




84.

85.

If you carry your baby fish

in plastic bags,

carry the bags in a box

so that they will not break.

Cover the box and the plastic bags
with a wet cloth to keep them cool.

If you see that the baby fish
are gasping for air,

put some air into the water
from time to time by

@ splashing the water gently
with your hand

@ forcing air into the water
with a bicycle tire pump.
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Putting baby fish into your big pond

86. When your new big pond is full of water,
you have fertilized it
and the water has become green enough,
you are ready to put in the baby fish.

87. You already know
that if you use Tilapia nilotica
in a pond 15 by 15 metres,
you will need 450 baby fish
which are 5 centimetres or longer.

88. Putthe baby fish
gently into your big pond
as you did with your first small pond.
Items 70 to 76, in Booklet No. 27,
will tell you how.

Feeding your big fish

89. You already have learned
that the big fish in your pond
will get much of their food
from smali plants and animals
which grow in th2 green water.
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90.

91.

To keep the water green,

do not forget

to put a bucket of fertilizer

in the crib

in your pond each week.

if you are using

plant compost or plant material,
keep the crib filled to the water line.

To make your big fish grow more quickly,
you must also feed them

other kinds of food.

You can feed them

termites

tender leaves and waste

of banana and cassava

grain mill sweepings

rice bran

beer wastes

cottonseed or groundnut cake
-slaughterhouse wastes

animal wastes

kitchen wastes

spoiled fruit and vegetables

left-over food

chopped grass.
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92.

93.

94.

95.

With your old smaii pond,

you fed your fish only once a day.
But your fish will eat better

and grow faster if you feed them
two or three times during the day.

Prepare all the food

for one day's feeding

at the same time

and give the fish part of the food
at two or three different times
during the day.

Always try to feed your fish
at the same times every day.

The bigger your fish grow,
the more food they will need.
It your pond has 450 fish in it,
feed them

® 500 to 900 grams of food every day

during the first month

@ 900to 1200 grams of food every day

during the second month

® 1200 to 1600 grams of food every day

during the third month
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96.

97.

99.

100.

101.

1 600 to 2 000 grams of food every day
during the fourth month

2 000 to 2 700 grams of food every day
during the fifth month

2 700 to 3 500 grams of food every day
during the sixth month

and until the time

that you harvest your fish.

It is not easy to know

exactly how much food

to feed your fish.

You must watch them when they eat
to learn how much food they need.

Feed your fish
in the shallow part of the pond
so that you can see them eat.

If you see that the fish
do not eat all of their food,
give them a little less the next day.

If you see that the fish
eat all of their food quickly,
give them a little more the next day.

If you feed your fish

at the same place every day,
you will see

whether the fish are eating well.
If you give them too much,

the food which is not eaten

will stay on the bottom.

Too much uneaten food
on the bottom of the pond
will take the air

out of the water.
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102.

103.

104.

To make it easier

to see if your fish are eating well,
mark several places in your pond
to feed them.

Mark each place

by making a square or a ring

of light wood or bamboo.

Drive a pole into the pond bottom
and attach the square or ring,

as shown in the drawing.

When you feed the fish,

put the food inside the square or ring.

You may be able to see

any uneaten food on the bottom

under the square or ring.

If you cannot see the bottom,

feel with your hands

to find any uneaten food that may be there.

*% ﬁ}“ ﬁigggneaten fod 4
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105.

106.

107.

You must take very good care
of your fish.

Watch them: carefully

to see that they are healthy
and swimming strongly.

if you find any dead fish
floating in your pond,

take them out right away

and change some of the water
in your pond.

To do this, open the inlet

and let in some new clean water.
The old water

will drain out of the pond

at the overflow.

Do this for 2 or 3 hours each day
for several days

until you see

that your fish are well.
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108. If the weather is too hot,
if you feed your fish too much,
or if you put too much fertilizer
into the pond,
there may be too little air
in the water
for your fish to breathe.

109. If you see your fish
coming to the surface
gasping for air,
give them less food
and do not put any fertilizer
into your pond for several weeks.

110. Put more air
into the water of your pond
by changing some of the water
for several days,
as you did in Item 107
in this booklet.
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111. When you let new water into the pond,
let it in quickly
so that it will come with a splash
and bring more air into the water.
This will help your fish to breathe easily.

112. If you see any other things wrong
with your fish
that you do not understand,
stop feeding them
and stop putting fertilizer
into the pond.
Then change some of the water
in your pond
every day for several days,
as you did in Iltem 107
in this booklet.

113. After several days
if your fish are still not well,
if they are not eating well
or gasping for air
or are not swirnming strongly,
ask your extension agent
or your fish culture station for help.
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HARVESTING YOUR

FISH

114.

115.

116.

When you harvested the fish

in your first small pond,

you first drained all of the water
out of the pond.

Then you collected the fish.
ltems 91 to 98, in Booklet No. 27,
tell you when and how to do this.

But there are several ways
to harvest your fish.
You can harvest them

@ without draining the water
@ by draining all of the water
@ by draining part of the water.

Here are some things

that you should know
about these different ways
of harvesting your fish.

Harvest without draining the water

117.

118.

if you do not have enough water
to fill your pond again

and you want to harvest

only part of your fish,

you can use a seine net

to gather them

without draining the water.

A seine net with a mesh

of 3 to 3.5 centimetres

will catch the biggest fish

and allow the small fish to escape
through the net.
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seine net
with mesh size
of3to35cm

119. You will need several people
to harvest with a seine net.
Perhaps your family can help you.
Perhaps you can ask your neighbours for help,
and later help them with their work
or give them some fish
to pay them for their help.

120. Start at the deep end of the pond
and pull the seine net slowly
toward the shallow end.

The drawing shows you how.
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121,

You can also use a cast net
or a lift net

to harvest some of the fish
from your pond

without draining the water.

122.

With a cast net or a lift net,
it is easier to catch the fish
while they are eating

and they are all together.
Keep the biggest fish

and =1t the smaller fish
back into the pond.

Harvest by draining all of the water

123.

If you have enough good water
to fill the pond again,

it is best to drain all of the water.
If you drain all of the water,

you will be sure to catch

all of the fish

and you can clean the bottom
of your pond.
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124. While the pond is being drained,
use baskets or hand-nets
to take the fish out of the water.
After all of the water
has been drained from the pond,
you may still find small pools
here and there on the bottom.
Be careful to gather all of the fish
in the pools.

gather fish
in pools

take fish
~ out of water

Harvest by draining part of the water

125. If you have only enough water
to fill part of your pond,
do not drain out all of the water.
Drain only part of it out.

126. Pull the wood plug closing the outlet,
or, if you are using a siphon,
put the siphon in place
and begin to let the water out.

127. Let half the water flow out
through the outlet or siphon.
Then put the plug back in the outlet
or remove the siphon.
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128. Now you can begin to harvest your fish
with a seine net.
Do it the same way as you did
in item 119 in this booklet.
If you have a seine net
with a mesh size of less than 1 centimetre,
you will be able to catch all of your fish.

seine net
with mesh size
less than 1 cm

129. Take all the big fish
and put the small fish back.
If you have too many baby fish,
item 144 in this booklet
will tell you what to do with them.

130. When you are finished harvesting,
let water flow back into the pond
until it reaches the level
of the overflow pipe.

What to do with your big fish

131. You will harvest
more than twice as many big fish
from your new big pond
as you did
from your old smaller pond.
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132. When you harvest your big fish,
you must be ready to eat them
or sell them or preserve them
the same day.
items 105 to 112, in Booklet No. 27,
will tell you what to do.

What to do with your baby fish

133. When you harvest your pond,
you will also catch many fish
that are too small to eat
or to be sold at the market.

134. If you have not built a nursery pond,
you may need some of these baby fish
to put back into the big pond
you are harvesting.

You may also be able

to sell some to another fish farmer.
But you must take good care

of the baby fish

until you are ready

to use them or sell them.
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135. If you have another pond
that is full of water,
you can put these baby fish
in a pen of split bamboo or net
in the corner of the other pond.
You can also keep these baby fish
in a net pen
or in a floating cage of split bamboo.

136. If you do not have another pond,
you should keep the baby fish alive
in a special small pond nearby,
until you are ready to use them,
as you did when you harvested
your first small pond (see Booklet No. 27).
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137.

138.

139.

140.

The smallpond

can be a simple hole in the ground
about 3 by 3 metres

and about 40 centimetres deep.
You should have it ready

before you begin to harvest.

Your baby fish will stay alive longer
if they are out of the sun.

Build the small pond in the shade,
under a tree

or put a shelter over it.

You can build a simple shelter
using bamboo or wood.

bamboo or wood
shelter

tresh wate: / .

Your baby fish will stay alive longer

if they have fresh water.

Build the small pond with an overflow
and put the small pond near the ditch
which brings water to your big pond.
That way you can have fresh water
running through your small pond.

You can also let fresh water
into your small pond
with a small ditch or a siphon.
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141. Your baby fish will stay alive longer
if you feed them a little food each day.
Feed your baby fish termites
or finely ground rice bran,
cottonseed cake or groundnut cake
when they are in the small pond.

142. If you keep your baby fish
in a small pond out of the sun
in fresh water
and if you feed them each day,
they will stay alive for about 5 days.
This is enough time to dry and clean
and repair the bottom of your big pond,
to fill it with water
and begin to fertilize it,
and to put the baby fish
back into your big pond.

143. If you have built

your own nursery pond,
you will not need these baby fish.
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144. If you have more baby fish
then you can use or sell,
you can dry them in the sun.
After you have dried the baby fish,
grind or pound them and mix them
with crushed cottonseed or groundnut cake
or with rice bran to feed your big fish,
your poultry or your pigs.
You can also use the baby fish
to fertilize your farm garden.

45




NOW YOU MUST BEGIN AGAIN

145. |f you have drained all of the water
from your pond,
you can clean the bottom
of the pond.

146. Butdo not let your pond bottom
become too dry.
If the bottom of your pond
becomes too dry, it may crack
and will not hold water well
when you are ready
to fill the pond with water again.

147. Repair the banks
ard cut the weeds and grass
on the banks around the pond.

148. If there are any water leaks
in the banks
or around the inlet, outlet or overflow,
stop them by packing them
with good clay soil.




149. When you are finished,
let water into the pond
and fertilize the water
with animal compost, plant compost,
animal manure or plant material,
as you did before.

150. When the pond is green again,
put 450 baby fish into the pond.
Use only healthy fish
which are 5 centimetres or longer.
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151.

152.

163.

154.

155.

156.

In about 6 months
you will be able
to harvest another crop of fish.

This booklet has told you
how to grow more fish
and how to grow them better.

Now that you have built

your first big pond

and you have used it

to grow more fish better,

you may decide that you would like

to improve your fish farming even more.

Booklet No. 29 has told you
how to build a bigger pond
and how to build it better.

But there are still more ways
to improve your fish farming.
You can

@ build still bigger ponds
@ build more than one pond
@ build new and better kinds
of inlets and outlets
@ grow fish in several ponds
in such a way
that you can harvest fish
all year round
@ grow fish in pens and cages
@ manage your fish farming
together with youi farm animals
and gardens and fields
so that they will be better
and produce more.

You will learn more Zbout these ways
in a later booklet.
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Intarngtional Bookseilars. 7% Hermou Street. PO Bor 73, Thessaloniki

Distribuctonss Culturales y Técmicas “Artermis  5a Avenida 12-11 Zona . Apartado Postal 2923 Guatemata
Conselho Nacionai da Cultura Avenida da Umidade Atricang. C P 294 Bissau

Guyana National Yrading Corporahion Lid. 45-47 Watar Street. P O Box 308. Georgelown

Libraing A la Caravetle . 26 rue Boane For BP 111 Port-au-Princo

Swindon Book Co  13-15 Lock Road. Kowloon

Kullura. P QO Hox 149 1389 Budapast 82

Snaabjorn Jangson ang Co ht Hatnarstraoty @ P O Box 1131 101 Raeykjavik

Oxtorg Book and S1ationery Co  Scindia House Neow Deimi 110001 17 Park Stroet Calcutta 700016
Intt Buku Agung Lid 13 Kwitang Jakarta

Nationat House tor Pubhighing Distrabuting and Advertizing Jamhuna Strect Baghdad

The Controfler Stationery Othce Dublin 4

Mstnbution and Sales Soction Food and Agricutture Organezation of the United Natiors via delte Yerme dv Caracalla
00100 Rome Libreng Scientiica Dot Lucio de Biasio Astou  Via Meravigh 16 20020 Mitan Librerna Comumussionana
Sansont Sp A Licosa . Via Lamarmora 45 CP 942 50121 Fiorance

Matuzen Campany Ltd PO Box 5050 Tohyo intarnahonal H0-31
Text Book Centre Ltd Kyabe Streat PO Boxk 47540 Nawobr

Saeed § Samir Bookslore Co Lid PO Box Sddh Kuwant




FAO SALES AGENTS AND BOOKSELLERS

Lusambourg Service des pubhcabons do ta FAD M) de Lannay 202 avenye du Bor 1060 Brusseis (Belguo
flalayala S37T Trading Sdn Bha Bangunan Yekno Mo 305 Hn W59 PO Qos 287 Petalng Jays Selangor
Mauritiue Nalanda Company Limited 30 Bourbon Suest Port Lous

toulco Oimsa S A Puyebla 182-0 Apartadu 24-440 Mewxica 7 O F

Marocco Librairie  Aux Balles tmages 281 avenus Mohammed v Rabat

Netherands Keesng Boeken VB Joan Muyskenweg 22 1096 G Amaterdam

New Zoaland Government Printing Office Govarnment Printing Office Booushops Heta! Bookshop 25 Rutiand Stragt Mad Ordars 85
Beach Acad Private Bag C P O Aucsland. Pletar. Ward Streat. Man Grders. PO Bow 857 Hamdion Fleta Mulgrave
Street (Head Ottice) Mai Qrdars. Cubacade Warld Trade Centre Povato Gay Welhngton Retan 159 sereford Streat

Mas Ordars Private Hag, Chasichurch. Retald Fonces Stroet Mat Orders PO 8ox 1104 Dunedin

HNigarie University Bookshop (Nigena) Limited University of ibadan 1bgdan

Narway Johan Grund! Tanum Bokhandal Ke  Jchanagate 41-43 £ 0O Bos 1177 Seateum Osio

Pakistan Mitza Book Agancy 65 Shahrah-a-Guast-e- Azam PO Bag 729 Lahare ) Sas Book 9l 2aibunmiasa Streel Rarachu
Fanaine Omtritiaidora Lewis G A Ediicio Dorasol Calle ¢5 y Averada Balboa Apanado 1634 Panama 1

Peraguay Agencia de Litrerias Nizza 5 A Yaruar 144 Asuncion

Peru Libreria Distribuidara Santa Rasa  Jiron Apurimac 375 Casdta 4937 Lima !

Phllippines The Madarn Book Campany inc . 922 Rizal Avenue PO 8or 632 Manita

Poland Ara Polona. Krakowskie Przedmingcie 7 00-068 Warsaw

Portugal Livranig Bertrand. SAR L Rua Joao de Deus Vanda Nova Apantado 37 2701 Amadora Codex Livrana Portugal (has y

Andrade Lida Hua do Carmo 70-74 Apartado 2681 V117 Ltshon Codes, £digoss TAU. Avda da Repubiica 4&A-0C
Esqdo . Lisbon 1

Republiic of Korea Eui-You Publishing Co Lid 46-) Susong-Dong. Jongro-Gu PO 8ox Kwang-Wha-Moan 362 Seoui 110
Romania iewim Calea Griviter N° 64-66 B P 2001 Bucharest
Saudi Arebla The Madern Commarcial Univarsity Bookshop PO Box 394 Riyadh

Slefra Leone Provincial Enterpiises. 26 Garnson Street P () Box 1228 Frestown

Singapore MPH Distnibutors (5) Ple L.t 71777 Stamtord Road Singapore & Select Books Ple Ltd 215 Tanglin Snopping Coentra 19
Tangun Road. Singapo 124 H8T Trading Sdn B Bangunan Tekoo N 385 Hn 959 P O Bor 227 Petaling saya
Selangor

Somalis Samatar s PO Bor 936 togadishy

Spain Mungt Pracsa LUitros 5 A Castelld 37 Madgnd 1 Litirena Agricota Fernando vi 2 Madng 4

$6 Lanka M D Gunazena & Co Lta Jt7 Olcott Mawatha P O Bos 246 Colombo t

Sudan Umiversity Bookshop Umiversily of Rnartoum P O Bow 331 Khartoum

Buriname VACO nv i Sunname Uomines Straat 26 PO Box 184t Paramanbo

Sweden C & Frtzas wungl Hovbokhandel Regenngsgatan 12 PO floa 16356 103 27 Steckhalm

Switzerland Libraiie Payot 5 A Lausanna and Geneva Buchhandlung und Antquanat Hevtumann & Co Kirchgasse 17 8001 Zunch

Thalland Suksapanr Pamit Manzion 9 Rajadamnern Avenue Hanghkok

Togo Librame du Bon Pasteur 8P 1164 Lame

Tunisla So0nt tunisionneg do ttusion 5 avenue do Carthage Tunig

United Kingdom Hor Majesty s Stahonary Oftice 49 High Holborn London WTY BHE (calters oniyt 0 Boa 569 London SEY INH (Irade
and London ares mal ardars) 133 Castle Streat Edinburgh EH2 JARL 41 The Hayas Cardif? CF 1 UIW 80 Chuehaster
Grrwer Doatfast BTY 4)Y  Brazannose Strest Manchester MB0 BAS 158 Beoad Street Bamingham 31 JHE Sauthey

Hiusr Wine Streat Brstol 851 260
Unitad Rep. of Tanzanis Oat-a%-Sataam Bookahop PO Boe 4090 Dac-os Salaam Bookshop Ureversity of Dar-gs Satasgm P O Bos 833 Marogor

Unlted States of America UNIPUB 1180 Avanus of the Amencas Naw York N Y 10036

Uruguay Libtana Agropacuana S AL Atzaibar 1328 Casiia ae Corrsos 1599 Mantavideo

Vanezuale Blume Ditabudors 5 A Gran Avemda de Sanbana tirande Reswencias Carom Local b Apartado SO 339 1050 A Caracas

Yugoelavia Jugostovenska Knpga Trg Repubike 58 PO Oor 36 11001 Belgrade Cankagesa Zalozia PO Bas 200V 6101
Liubhana Prosvela Terazne 16 £ 0 Boa 999 11001 Batgrage

Zamble wingstons (Zambig) L1g Kingstons Building Prasidant Avenue B0 Bos 139 Naoa

Other countiing

Ragquests ¢ SEATATRT T

T L NaVG Not pul Bese aggoraied (dy Le deot tr Damnpanon ang Sales Gscton
Foad and Ay

fi0n
ultyee Drganization of the United Nations Vig ideite Terme 3 Caracatta D000 Name ataly
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