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designed as 
!tu education 

1 . The plant: the living plant; the root 

a set or as i 
added from time time. 

The plant: the stem; the buds; the leaves 
3. The plant: the flower 
4. The soil: how the soil is made up 

The soil: how to conserve the soil 
6. The soil: how to improve the soi! 
7. Crop farming 

Animal husbandry: feeding and care of animals 
9. Animal husbandry: animai diseases; how animals reproduce 

10. The farm business survey 
11. Cattle breeding 
1 Sheep and goat breeding 
13. Keeping chickens 
1 Farming with animal power 
15. Cereals 
1 Roots and tubers 
17. Groundnuts 
18. Bananas 
19. Market gardening 
20. Upland rice 
21. Wet paddy or swamp rice 
22. 
23. Coffee 

The oil palm 
25. The rubber tree 

The modern farm business 
Freshwater fish-farming: how to begin 
Water: where water comes from 
Better freshwater fish-farming: the pond 

30. Better freshwater fish-farming: the fish 
31. Biogas: what it is; how it is made; how to use it 

Biagas 2: building a better biogas unit 
Farming snails 1: learning about snails; 
building a pen; food and shelter plants 
Farming snails 2: choosing snails; 
care and harvesting; further improvement 
Better freshwater fish-farming: further improvement 
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you how to build a bigger pond 
and how to build it better. 
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3. 
i 

told how to grow more fish 
and how to grow them better. 

4. However, there are still more things 
that you can do 
to improve your fish-farming. 
You can 

build more and bigger ponds 
improve your water supply 
and your water-supply ditches 
build new and better kinds 
of inlets and outlets 
fertilize your ponds better 
grow fish in several ponds all year round 
grow only male fish 
harvest your fish better 
manage your fish-farm, your farm animals, 
your gardens and your fields together 
so that they will grow better 
and produce more. 

5. · This booklet 
will help you to improve 
your fish-farming. 

2 



6. The easiest 
make an bigger pond 

is to add a new part 
to one of your old ponds. 

You can add a new part 
to your old pond of 15 x 15 metres. 
You can make it twice as big. 
You can make it 15 x 30 metres 
and still build the banks 
in the same way that you built them 
for the old part of the pond. 

8. Booklet No. 29, Items 42 to 48, 
tells you how 
to make a smaller pond bigger. 

3 



10. can also build a pond 
20 x 20 metres 

and still dig the bottom 
and build the banks 
in the same way as you did 
for your old ponds. 

. ·new 
pond 

4 



11. 

E 
0 
LO 
0 

E 
0 
0 
,-

3.00m 1.50m 

1 should be 
at 0. metre deep 
in the shallow 

metre deep 
in the deepest part. 

depth of a 
x m pond 

13. If you want a still bigger pond, 
you can buiid one of 20 x 30 metres, 
20 x 50 metres or even 30 x 50 metres. 
The top of banks of pon,ds this size 
should also 1.50 metres wide 
but, because these ponds are bigger and deeper 
and hold much more water, 
the bottom part the banks should be stronger 
than the banks you built for your smaller ponds. 

5 



E 
0 
L.() 

0 

E 
0 
L.() 

..--

1 Since you digging 
bigger ponds, 
you win take out more soiL 
Put all the soil you dig out 
on the lower part of the banks. 
This II make them thicker and stronger. 

15. The drawing below will show you 
what the banks should look like 
when you are finished. 

1.50m 4.00 to 4.50 m 

t t 

16. However, if you build ponds of this size, 
you should build them a little deeper. 
They should be at least 0. 75 metre deep 
in the shallow end 
and at least 1.00-1.20 metres deep 
in the deepest part. 

depth of a pond 
larger than 20 x 20 m 
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1 if live in a place 

E 
0 
LO 
d 

E 
0 
t.q 
.,-

0 ...... 
0 oq 
,-

where the temperature Is 20°C, 
make your ponds 1.50-1. metres deep. 
The will be warmer in the deepest 
part and your fish can go there 
during the colder part of each day. 

the deepest part 
is warmer 

.. ' ... . ' . 

Remember when ponds are side by side, 
you will need only one bank between two ponds 
(see Item 45, Booklet No. 27). 
If you are building two ponds 
side by side at the same time, 
you can make the top of the bank between them 
1.00 metre wide instead of 1.50 metres. 

1.00m 

t , 
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18. 

1 have 
together have an area· 

more than 500 square metres 
( one 1 0 x 1 O metre pond + 15 x 15 
metre ponds= 550 square metres), 

If you do 
Booklet 
will tell 
how 
and what 

r 

al 
, Items 43 

how to build one, 
for baby fish 
do with them. 

.~ 
,,, 

\~\lt.(l~ll 

llf// (]Qj 

a nursery pond 

21. If the new ponds that you build 
are less than 500 square metres 
(a x metre pond= 400 square metres), 
you can use pipes with screens 
for the inlet, outlet and overflow, 
just as you did in Booklet No. 
for your 15 x 15 metre ponds. 
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15 x 15 metre 
you learned to build in Booklet 
you made the inlet and the outlet 
about 10 centimetres in diameter 
and the overflow 
about 6 centimetres in diameter. 
With an inlet or outlet of 1 O centimetres, 
it wili take about half a day 

fill or empty a pond of this size. 

23. If you have built a pond of 20 x 20 metres, 
your inlet, outlet and overflow 
should be a little bigger. 
You can make the inlet and the outlet 
about 15 centimetres in diameter 
and the overflow 
about 10 centimetres in diameter. 
With an inlet or outlet of 15 centimetres, 
it will take about one day 
to fill or empty a pond of this size. 

24. You can further improve a pipe outlet 
by placing a collar of cement 
around the centre of the pipe. 

collar in centre 

The collar will hold the pipe 
in place in the bank 

of pipe 

and keep water from seeping 
through the bank outside the pipe. 

10 



The 
how iid a form 

make a cement collar. 

15cm 

E: '15cm () 

LO I I~ 

,- ~ 

111 

2 build a wooden form 
to mould the cement 
around the pipe 

3 place the pipe 
in the form 
and fill the form 
with a mixture 
of one part cement 
to two parts sand, 
and some water 

4 remove the form 
after the cement 
·has completely dried 

Note: you can make 
a form using nails; 
however, if you use 
wooden screws, 

I/I --
I 
,, 
<' 

you can take the form apart 
and use it again 

1 1 

1 a collar should be 
about 1 O cm thick 
and at least 15 cm 
from the pipe to each 
edge of the collar 
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trench inlet 

28. can use a trench i 
just like the one 
on page 30 in Booklet . 29 
to fill a bigger pond quickly. 
However, you will also need a screen 

keep out wild fish. 

29. The drawing below shows you 
a trench inlet 
with a corrugated metal bottom 
and a screen 
made of woven material. 

12 
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The d ngs 
and on the page 
show how to build 

iniet sluice using wood. 

Building a wooden inlet sluice 

how to build 
a screen 

14 



a 

• this wooden sluice 
can be built 
using rough wood boards 
at least 2 cm thick 

• build the sluice 
using nails or wooden screws 

• this sluice is 20 cm wide 
and 40 cm deep 

Where put an inlet sluice in the pond bank 

1.50m 

15 

E 
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41. 

17 



a 

boards E 
0 
LD 

pipe 

Note: the outlet pipe 
should be placed at the 
very bottom of the monk 

Where to put a monk in the pond 

E 
0 
LD 
ci 

E 
0 
0 .-

a monk is as high 
as the bank of the pond 

18 



a 

• a monk 
can be built 
using rough wooden boards 
at least 3 cm thick 

• build the monk 
using nails or wooden screws, 
or you can also use bolts 

• this monk is 0.50 m wide, 
0.50 m deep and 1.50 m high 

Note: try to use wood 
that will not easily rot 
when it is in the water 

19 



1 

2 

3 



5 

6 
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when 
a 

have a 

1 take out the screen 
and remove 
the top board 
from each slot 

2 the water will begin to flow out 
and wash away the clay 
that was between the boards 

3 quickly put back the screen 
to keep the fish from getting out 

4 water will flow out 
until it reaches the level 
of the next row of boards 

22 



5 
out screen again, 

remove the row boards 
and quickly put back the screen 

6 more water will flow out 

7 continue to take out boards 
one row at a time, 
always putting back the screen, 
until the pond is empty 

Note: later in this booklet, 
you will learn 
how to harvest fish 
when you have a monk 

23 
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you can 
putting 

logs rocks on the 
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a 

0.30m 0.30m 0,30m 

t f it t 

50. Begin digging the supply ditch 
just behind the barrage 
where the water is deepest 
However, dig it in such a way 
that the water in the stream 
will not flow into the ditch. 

51. can do is starting the supply ditch 
about 1 metre away from the edge of the water. 
When you are ready to fill your ponds, 
you can remove this 1-metre strip (see Item 69) 
and the water will fl into the ditch. 

52. The ditch should run 
near the shallow ends of your ponds 
and in the same direction as the stream 
that supplies your water. 

26 
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53. The ditch 
can use a 
a mason's level 

help dig your ditch. 

reach your h hest 
the ditch should be near the inlet 

· Continue dig your water-supply ditch 
until you reach your 

55. When supply ditch 
is past end of the lowest pond, 
continue to dig it downhill 
for about 10 metres. 
Then bring it slowly to the surface. 
That way, when you fill your ponds, 
any extra water 
will flow out ground level. 

56. Now, dig a small ditch 
to connect the inlet 
of each pond 
to the supply ditch. 

. . \ .. 

stream~ 

continue . 
supply ditch 

10 m past 
last pond ~ 

. ..... . : . 

supply ditch 

27 
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61. 

return 



in 

control 
from the stream your supply 
and your supply ditch 
into the inlet ditches each your ponds. 

From the stream into your supply ditch 

64. To control the flow of water 
your supply ditch, 

you can build a sluice somewhat like the one 
you lea'rned to build for an inlet 
(see pages 14 and 15 in this booklet). 

65. However, instead one slot in each wall, 
this sluice will have three slots in each wall. 
Two sets of slots are for wooden boards 
and the thi set is for a screen to keep 
out wild fish. 

66. Build this sluice at the top of the supply ditch 
just behind the 1-metre strip of soil 
that you left at the edge of the water 
when you began digging the ditch. 

. . 
I ~ 1 ' 

. ~:·.·. '<'./'/' ""'-/ 

,, ·.· 

67. The drawing 
at the top of the next page 
shows you how to build a wooden sluice 
for the supply ditch at the stream. 

30 
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boards 

between the boards 
day soil 

the water from leaking through. 
put in the 

until you are ready use the sluice. 
it aside so that it will not broken. 

lw\..,-'.\.Vld lf l • >: _ ; 
.·-~-: ~l1·· ·,,. , . 
,~ lUII , 
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fin 
and 

and h built all the sluices, 
are ready to fi II r 

I 
and 77 

you, step by step, 
how begin filling your ponds. 
The large drawing on pages and 39 
will also help you to understand 
the various steps. 

75. To fill the first pond 
do the following 

make sure that the outlet 
of the first pond 
you are going to fill is closed 

/ 

q ///(LI' . 
J/f { I ~ If/( ( t 11 l ~ . • • , ' ' • ' 

---------- '",,' /II - • '. •• • . . : .. 

34 

if your pond 
has an outlet pipe, 

close it tightly 
(see Item 4 

in Booklet No. 30) 



, . - ' 

if your pond 
has a monk, 

put in the boards 
and put the screen on top 

-- ' 

put the wooden boards in the sluice 
at the corner of the inlet ditch 
to the first pond 

35 
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out boards 
one a time 

at the stream 
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• 

• 

• 

• 

• 

• 

are one 

1 close outlet 

2 close sluice 
at corner of inlet ditch 

3 open inlet sluice 

4 open sluice at stream 
one board at a time 

5 close outlet 

6 close sluice 
at corner of inlet ditch 

7 open inlet sluice 

close the inlet sluice (3) 
and open the sluice 
at corner of inlet ditch (2) 

38 
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Note: you can aii 
_:- . use one return di 

: ·_ /:: · for two ponds 
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If you are going fertilize 
your new bigger ponds with animal manure, 
you will need to put in 

or 

or 

2 to 3 kilograms of droppings 
for each 100 square metres of pond 
each week 

2 to 3 kg 

8 10 kilograms of pig dung 
for each 1 square metres of pond 
each week 

8 to 10 kg 

1 Oto 15 kilograms of cow dung 
for each 100 square metres of pond 
each week. 

10 to 15 kg 

42 



a 
using 1 part of 
2 parts of pig dung 
and 3 parts dung. 

1 part 

2 parts 

+ 

3 oarts 

You will need to put in 

10 kilograms of this mixture 
for each 100 square metres of pond 
each 

When the water is green, you will know 
that there is enough natural food 
in the water for your fish. 

92. In Booklet No. 30, you learned 
that when you have fertilized a pond 
it wi II take about a week 
for the water to turn green. 
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you have fish-ponds, 
g fish ail rou 

97. If you fish 
in different ponds different times, 
you will harvest them at different times. 
This you will not harvest 
too many fish at the same time 
and you can harvest fish ail year round. 

.JANUARY I 
M T F"E!i!!RUARY I l S M T W T F S I 6 7 8 

13 l4 15 J 4 M A~ ; H J 20 21 22 - . M_A y 
27 28 29 10 l1 ~ APRIL s M T W T F s 17 18 

24 25 · 3 4 S M T W T I 2 3 4 
I I 2 3 4 5 6 7 8 9 10 II 

~ IO I 7 8 9 10 ' · ·• · · ·• •• •• 'B SEPTEMBER I 
l7 IS 14 15 16 17 ..I UN E i5 s M T ... • . . 
24 25 • 31 21 22 23 24 ; S M T w T < t I 2 3 OCTOBER 
-=-=-- 28 29 30 ~ .JULY I A q 10 S M T \Al T C ' 

2 3 4 S M T W AU CJ U !!IT 17 I NOVl::M!!ll::R I 
9 10 II I 2 3 SMTWTFS 
16 17 18 7 8 9 10 I 2 3 23 2( 25 14 15 16 17 

llQ._ 4 5 6 7 8 9 10 
21 22 23 24 II 12 13 14 15 16 17 
28 29 30 31 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 

98. If you have three ponds 
and a good supply of baby fish, 
you can stock each pond 
in a different month of the year 

24 6 7 8 
13 14 15 
20 21 22 
27 28 29 

s M T W T F S ·1 

3 4 5 I 
OECEMBER 

__"f}CTWT-F s 10 II 12 I 
17 18 19 2 I 2 3 4 5 6 7 
24 25 26 l 8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31 

and harvest each pond six months later. 
The diagram on the next page 
will show you how to harvest 
and stock three ponds. 

99. If you need help, 
your extension agent or fishery officer 
will be able to give you good advice 
on when to put in the baby fish 
and when to harvest them. 
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put in 
baby 
fish 

harvest 
big fish 

put in 
baby 
fish 

harvest 
big fish 

put in 
baby 
fish 

harvest 
big fish 

1 

JAN. 
(1 styear) 

JULY 
(1 styear) 

JULY 
(1 styear) 

JAN. 
(2nd year) 

JAN. 
(2nd year) 

JULY 
(2nd year) 
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MAR. 
(1 st year) 

SEPT. 
(1 styear) 

SEPT. 
(1 styear) 

MAR. 
(2nd year) 

MAR. 
(2nd year) 

SEPT. 
(2nd year) 

(1 styear) 

NOV. 
(1 st year) 

NOV. 
(1 st year) 

MAY 
(2nd year) 

MAY 
(2nd year) 

NOV. 
(2nd year) 



1 You can further improve your fish-farming 
by growing only male tilapia in your ponds. 
Male tilapia grow bigger faster 
because without baby fish to feed, 
ail the food that you put into your ponds 
wm be eaten by the male fish. 

101. If you decide to grow male fish, 
use fish that are at least 10 centimetres long 
so that you can harvest them sooner. 
A male fish of this length 
will be fully grown in three to four months. 

102. If you have a nursery pond, 
you can get male fish from it. 
The drawing below shows you the difference 
between male and female tilapia. 

Tilapia nilotica 
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FISH 
CULTURE 
STATION 

104. Items 91 to 98 in Booklet No. 
and Items 114 144 in Booklet 30 
tell you how harvest your fish 
and what to do with them 
after they been harvested. 

105. are some other things 
that you should know about harvesting 
to improve your fish-farming further. 

106. With bigger ponds and more ponds, 
you wiil harvest many more fish. 
You must sure, however, 
that you will able to use, sell or preserve 
all of the fish that you harvest 

107. If you will have too many fish 
to use, sell preserve 
by harvesting all of them at the same time, 
harvest them at different times. 
You can harvest a few of your fish 
at two or three different times. 
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1 

drain all of the water 
and collect part of the fish 

109. When you are ready to harvest the last of the fish, 
drain all of the water from the pond 
and harvest remaining fish. 

collect the baby fish for your nursery pond 
collect the big fish. 

49 



110. If you have built a monk 
for the outlet of any of your ponds 
(see pages 18 to in this booklet), 
you can harvest your fish 
m ways: 

you can harvest 
inside your pond 
just in front of the monk 

you can harvest 
outside your pond 
after the fish 
have passed through the monk. 

Harvesting inside the pond 

111. To harvest your fish inside the pond, 
remove the wooden boards from the monk 
one row at a time. 
Each time you remove 
a row of boards from the monk, 
be sure to put the screen back on top 
to keep your fish from getting out. 

112. When the water is partly drained 
from your pond, 
harvest part of the fish 
from the water 
just in front of the monk. 

113. When you are ready 
to harvest the rest of your fish, 
continue to take out the boards 
one one. 
However, put back the screen each time 
until the pond is empty. 
When all of the water is out, 
you can harvest the remaining fish. 
First collect the baby fish 
and then collect the big fish. 
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~ ~ harvesting inside the pond 

:when the water is all drained 1 

Muddy water is bad for baby fish. 
If you must walk in the water 
to collect the baby fish, 
let a little clean water flow through the pond 
to keep it from getting too muddy. 

51 



114. 

11 The drawings below 
you bui a harvesting 

using strips of wood and screen, 
and big it should be. 

E 
0 
LO 
d 
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11 

1 1 

one a time. 
Thewaterwili 

out your monk 
boards 

out of your pond. 

118. Do not put back the screen. 
the the water 

in your pond is enough, 
the fish will begin to pass 

the boards and through the monk 
to the harvesting box. 
When they are in the box, 
you can collect them easily. 
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11 Today, many farmers have learned 
that they can manage their fish-ponds 
together with their farm animals, gardens and fields 
so that they will all grow better 
and produce more. 

120. Fish, animals and plants 
live and grow in different ways 
and produce different things 
that can help all of them 
to live and grow better. 

121. You have already learned 
how to put animal manure into your ponds 
so that the water will be rich in the natural foods 
that your fish need to eat. 
In this way, the animals help the fish 
to live and grow better. 

122. Here are some other ways to manage 
your farm animals, gardens and fields 
so that they will help each other 
to grow better and produce more. 

123. You can raise ducks in your fish-ponds 
so that much of their manure will go into the water. 
This will help your fish to grow. 
At the same time, the ducks will feed 
on the plants that grow in your ponds 
and help to keep your ponds free of plants, 
weeds and snails. 
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1 raise pigs near r 
If you build chicken coops or pig pens 
on the banks or over the ponds, 

can sweep the manu into the ponds. 
Your ponds will supply water for the animals 
and the animals will supply fertil 

help the water in your ponds rich. 

a chicken coop 
built over a pond 

If you have built your ponds side by side, 
you can build a chicken coop or a pig pen 
on top of the bank between two ponds 
and sweep the manure into both ponds. 

. . . ... . . . . . ...... . . . . ·: ~ .. . . ..... •. · .. ·. . . . . . 
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1 

1 

1 can also have a garden 
This you can use 

your ponds water r vegetables. 

1 you n the r ponds 
to harvest the fish, 
you will fi a layer of mud the 
This mud is a fertilizer 
to put on your garden fields, 

on your banks 
if you growing vegetables there. 

1 Spoiled vegetables or vegetable wastes 
such as and stalks 
can your chickens, ducks or pigs, 

they can put i your ponds 
for your fish 
or to help keep the water green and rich. 
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; family 
2 your family 
3 for family 
4 waste food for your animals 
5 spoiled or waste vegetables 

animals 
6 animal manure your 
7 water your garden 
8 fertilizer for your garden . 
g water animals .. ,;.,.,:if};;:··· . , l. · 
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1 So, can see that with very little extra 
you can manage your fish, ducks, chickens, pigs, 
farm fields and garden in such a way 

II help other to produce more. 

131 . If you to know more about how to manage 
your farm your fish-ponds together, 
your extension agent or fishery offi 
will be able to give you good advice. 



132. The following 
are some very important things 
that you should know 
to keep you and your family healthy. 

133. certain kind of 
and some kinds 
carry diseases 
that can make you very sick. 

this mosquito 
and these snails 
carry diseases 

1·34. If the plants or weeds in your ponds 
or on the banks of your ponds 
become too thick, 
snails and mosquitoes 
can live and grow very easily. 
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135. So, to time, 
dean the plants in your ponds 
and the weeds and grass on the banks. 
The weeds and grass on the banks 
should not hang into the water 

any of your ponds. 

136. use one of your ponds 
as a toilet, 
or you and your family 
may become sick. 

1
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1 relieve yourself 
are ng near your ponds, 

the stream that supplies your 
or near your supply or inlet ditches, 
fi k at least 1 O metres 

tn\ 1//, i•' , Ill, 

rlfll'.JO 

•', . 
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