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over the last 25 years to help make a better life for poor people.
From supportive governments to cooperating institutions
and dedicated donors–Thank You.
With out you, many people, such as th ose described in this book,
woul d not have had the opportunity to have a better life.

Contents
Contents

Not just another anniversary report • vi-vii

Country profiles • viii-ix

Where women are experts too • 01-12
They don't see it’s ugly • 13-24
Fish in the tea • 25-36
More than a rice field • 37-48
A living gift • 49-60
Handle with care • 61 -62
Reefs at your fingertips • 63-64
Sharing their insights • 65 - 66
Common sense • 67 - 78
Spreading the news • 79-90
On her own feet • 91-102
A growing success • 103-114
WorldFish Center milestones, staff,
donors and research collaborators • 115-138

vi

Probably your first reaction when you received this book was "ah, another anniversary report".
In one sense, of course, you are right. But read on, because we think that you will find that this
is something a little bit different.
Realising that our 25th Anniversary was approaching fast, we brainstormed the options for flagging
our milestones. Many of us thought that a solid history of our institute or an impressive scientific
reader would be appropriate. And we still plan to do this. Then, during the course of our discussions,
someone pointed out that either of these options would give us "just another Anniversary Report".
What is more, we realised that such a project would probably have a pretty narrow, specialist
readership. So, we opted, first, for a different approach, and decided to take a 'bottom-up' approach
instead.
The WorldFish Center's work is about people. So, we decided that this report should focus on the
people we work with.
We want this Anniversary Report to be enjoyed by the broadest possible group of readers, including
youngsters and non-specialists, tax-payers and decision-makers and, perhaps, even by some of the
thousands of families touched by our work. But how could we do this and, at the same time, explain
our goals and our achievements over the past few years? The answer was obvious, by telling you
the stories of some of the many villagers, fishers and farmers who are our partners and clients.
So, we decided to inform you and entertain you at the same time, not by telling you the history of
the Center, but by telling you the stories which bring that history to life. These stories come not
just from the field but, really, from our heart.
Of course, at the end of the day, what it all boils down to is "was it worth it"? For us, and for our
many partners, the answer is definitely "yes". We believe you will understand, when you delve into
these stories, why we have worked so hard over the years and why we are prepared to keep up this
dedicated pace.

Meryl J. Williams
November 2002
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Ebbe Schiøler traveled to a number of countries to talk to people whose lives have benefitted from the research work of the
WorldFish Center. These countries were selected on logistical grounds and represent only some of the 50 countries the Center
has worked in over the past 25 years. A mini-profile of these countries along with Malaysia and the Philippines (who have hosted
the headquarters site) are listed below.
Countries

EGYPT

THAILAND

BANGLADESH

VIETNAM

MALAWI

PHILIPPINES

MALAYSIA

SOLOMON
ISLANDS

Population*
(‘000)

Annual
per capita
fish consumption(kg)**

Total
fish production
(tonnes)

Capture***
(%)

Aquaculture ***
(%)

66 693

9.3

606 780

62.70

37.30

62 008

32.4

3 607 707

83.30

16.70

134 584

10.1

1 544 170

59.80

40.20

77 118

16.9

1 794 910

66.90

33.10

11 030

5.9

45 982

98.70

1.30

74 184

31.0

2 198 825

85.10

14.90

21 791

55.7

1 406 895

88.97

11.30

432

40.6

82 347

99.98

0.02

* Source: FAO Website
** Per Capita Consumption of fish & shellfish for human food by region & country (1995-97). Source: FAO Website
*** Capture and Aquaculture Production (1999). Source: FAO Yearbook Vol. 88/1 (1999)
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Where women
are expe
Where Women
Are Experts Too

I

n the courtyard, the family gathers for a formal group photo.
Though the afternoon is hot and humid, the youngest kids
have been made to slip into something a little less comfortable
than their loose 'lungi' skirts. The husband though, having
just fed the cow, is still in his working clothes. But, while
the whole family should be ready, the eldest daughter is missing. Still,
although the 15 year old will be missed in the picture, the reason for
her absence makes the whole family happy. Why? Because she is sitting
in class IX of the nearby secondary school. This is an experience her
parents never had; both of them left school to start work after only
three years. Now they work hard to make sure that all four of their
children will receive an education, and have an easier life than their
own. That is why their two other girls are in classes VIII and III, and
why their five year old boy will start school very soon.

T

hrough their hard work Sumitra Biswas, 32, and her husband, 42 year
old Gopal Biswas, have given their children a brighter future to look
forward to. Perhaps they'll tell us more about this as we inspect their
small roadside farming plot.

B oth Sumitra and Gopal were born in this village, Goakhola, in the
Narail district in the south-western corner of Bangladesh. When they

01

n
erts

married they had no land of their own. Gopal, who came from a family
of eight sisters and brothers, could not take over any of his family's land.
So, he and his wife worked with their families at the kind of agriculture
practised here, growing rice, which is the dominant crop, and jute,
which is also a good income earner.

S umitra, being one of two sisters, was given a small piece of land by

her father in 1998, since there were no boys to take over his farm. The
land was just about enough for a homestead. They managed to save for
another small piece, taking the amount of land they owned up to around
0.2 acres. Not a lot. In fact, probably only amateur soccer players would
regard this as enough ground for a game.

B

ut there is not much room for playing around here. The first thing
you have to do if you want to live in this part of Bangladesh all year
round is raise the land enough to protect it from the annual monsoon
flooding. There is one simple way to do this. You dig a big hole, which
turns into a small lake when the rains start, and build a small platform
for the house, people and animals. Once the floods start, the amount
of land covered by water and the amount that stays dry will be about
the same size.

A walk around this farm will not take you far. In one corner, near the
raised road, is a cowshed: in the other corner is the kitchen house.
There is also a bedroom house, which has a protected veranda, and near
this is the chicken coop and a straw-stack, which signals that the cow
lives here. There is also a pond, which is surrounded by a dyke. Walking
on this dyke is difficult, because it is crowded with fruit trees, banana
and papaya amongst others. The dyke is broken in one place, and the
channel out leads to small irrigation canals and then to a beautiful, high
stand of taro plants. The real beauty here, however, is underground.

02

The giant roots of this plant provide a good cash income when sold at
the local market.

T

he plot of land is so small that it is hard to believe that anyone could
live off it. But this family does. What is more, as we have already said,
they are doing even better than their parents' generation. How can this
be? Well, for the explanation, we need to travel somewhere else.

A long journey
E

The Biswas family's farm is only big enough for
one cow. But this single animal produces plenty
of milk, and enough manure for both their garden
and their fish pond.

arly one morning last March, just after the Bangladeshi winter ended
and months before the monsoon started, Gopal met with four or five
other men from the village, and boarded a lorry they had rented–with
driver–for two days. They stood on the back of this lorry for hours on
end while they rode south, watching the green rice in the fields growing
in water left over from the rains and the flooding, which end around
New Year. Their destination was the mysterious Sundarbans. This is an
enormous delta, much of it protected as a nature reserve, which contains
mangrove trees, swamps and other unspoilt areas, and, of course, the
fabled Bengal tiger, which is still found there in dwindling numbers.

B ut Gopal and his neighbours were not interested in sight-seeing. Right
after their arrival they contacted a professional fisher: they had come
to trade. During the night, while they waited for the fisher to arrive with
his catch, they watched over the cash they had brought with them. Then,
when the morning came, they loaded their truck with heavy blue plastic
drums bought from the fisher. Each drum weighed more than 50 kg, and
contained brackish water from the delta and, more importantly, shrimp
fry.
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T he fisher who haggled with Gopal and his neighbours over the price
of his catch had only collected these baby shrimp the day before. At this
stage, the individual fry were too small to recognise as anything other
than 'something' moving around happily in their temporary homes
during the long trip back to Goakhola, their new permanent home. In
Goakhola they were kept in saline water for a few days and then, when
ready, they were moved to freshwater feeding grounds. Gopal has heard
that soon, a hatchery could be opening nearby to produce the baby
shrimp.

A hearty welcome

A ll this happened back in March. Now, in late July, Sumitra is happy
to welcome us in the family's courtyard and take us to her husband.
Gopal is standing in the water of the nearby pond with a relative, showing
him a basket trap with some of the contents from those blue drums.
Only, they are hardly recognisable. The trap is full of shrimps. Most are
5-6 cm long, but some from last year's stock are giant sized, more than
25 cm long and pretty fat. Four of them could make a full meal.

Sumitra Biswas takes pride in this poster on her
veranda. It states that she was one of the first
people in the area to join the local fish-farming
project.

A s you can see, the young shrimp were welcomed here, and no effort
was spared to make them feel at home or, in fact, rather more comfortable
than they would have been in the wild waters of The Sundarbans. But
all this care was not lavished on the baby shrimp by Gopal alone.

S

umitra did not travel down South in the truck, and she will not be
able to wade through the water to catch shrimps when strangers are
nearby. But, for good reasons, these are the only things she refrains
from when it comes to farm and pond work. It takes two to run the
place and make a profit. What is more, it is Sumitra who is actually the
person 'in-the-know' when it comes to running the fish farm.
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Sorting a mixed catch from a farm pond. Besides fish, this basket
also contains shrimp, which were placed in the pond last summer.
These will fetch a very good price when sold in town.
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There's fishing and
fishing
B

oth Sumitra's parents and Gopal's parents had small ponds producing
fish on their farms, mainly different types of carp. But there, the whole
process was very much left to nature. The fish were washed in during
the flooding season, and some were left behind to grow when the water
pulled back. These were taken by Sumitra's and Gopal's parents when
they had grown to a sensible size. Not a bad process. It gave a small
income now and again or, if the families could afford not to sell the fish,
provided a very valuable addition to their standard diet of rice and
vegetables. Fish are rich in vitamins and iron, and in other minerals that
people need. And, of course, they also provide animal protein, which is
often missing from the diets of people living in developing countries.

O

f course, these ponds never produced a great quantity of fish. What
is more, unfortunately, as the population of the country grew the amount
of fish produced by such ponds decreased. Why? Simply because more
fish were being caught in the wild, which meant that fewer would travel
with the floods and end up in the ponds. It seemed to the people who
owned these ponds that there was very little they could do about the
situation.

S umitra, however, learned that there was, actually, quite a bit that could
be done to improve the amount produced by the ponds. Being a woman,
she was approached by a non-governmental organisation (NGO) working
in the district to improve women's welfare. This NGO ('Banchte Shekha',
which translates as 'Learn How to Survive'), had been working in the
area since 1976. It ran a lot of activities for groups of women, most of
which were intended to teach women new skills and so lead to higher
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incomes for their families. So Sumitra, during the training courses she
took on fish ponds, gained totally new knowledge and shared it with
her husband. First of all, she found out that it made a lot of sense to
interfere in the pond and not just leave things to take their course.

T

Members of the team from the WorldFish Center
inspect fields in the project area. They regularly
travel to different farms to discuss any problems
the farmer might have and suggest possible
solutions.

he biggest eye-opener, Sumitra recalls, was learning that the pond
should be fertilised to promote the growth of life in it. At hand she had
cow dung, an excellent material for that purpose, but she also learned
that chemical fertilisers, of the types used in the fields, were also useful.
What is more, she also found out that, in terms of the money made, it
is worth giving the fish some additional feed to make them grow even
better. So, besides what the pond itself produced, using the fertiliser
she gave it, she learned that she should also feed the fish with things
such as wheat and rice bran, cheap leftovers from threshing. Even a
small bit of oil cake, which would hardly be missed by the livestock,
would help as well.

W ith the support of Banchte Shekha's people, who frequently come
to follow up on her training courses, Sumitra has thoroughly calculated
her household accounts. She now knows that the household income
from the pond has more than doubled in the first full year of using the
new methods. The new cowshed is a visible result of the family's increased
income.

Training the trainers

B anchte Shekha covers a whole range of activities, and the group
definitely does not know everything there is to know about modern
pond cultivation. But, though the members of this NGO lack individual
expertise, they have behind them a strong combination of world-class
expertise in the form of the WorldFish Center and Bangladesh fisheries
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officials, as well as US monetary aid. Together with its partners in
Bangladesh, a group which includes the Bangladesh Fisheries Research
Institute, and the WorldFish Center has undertaken research in
Bangladesh for 12 years. During that time, we have taken a special
interest in turning pond culture into a more productive trade.

F indings from the WorldFish Center's research partners have been
analysed and discussed, to see what methods work for the resource poor
in Bangladesh. From the mid 1990s, new ideas were tried out and adopted
by a lot of farmers in that country. What is more, since 2001, a new and
expanded phase (named the Development of Sustainable Aquaculture
Project or DSAP) has begun.

T his project has set itself very ambitious goals. The first year of the
project is to be spent finding the right kind of partners. Once this has
been achieved, the WorldFish Center expects to involve 7,000 new pond
families each year, winding up this process of expansion in 2005. During
2001, before the training course started, NGOs like Banchte Shekha
identified suitable families throughout the country. But of course, before
the representatives of the NGOs could go into the field they had to be
taken to school to learn not only the basics but also the practical aspects
of modern fish pond culture.

And it works
M

ohammad Zulfikar Ali travels to attend meetings in the district capital
of Jessore in south-western Bangladesh from the nearby village of Pazia.
He will also tell you that he has learnt much since he first met with
Jagarani Chakra, another NGO and a partner of the WorldFish Center.
Zulfikar Ali comes from a background different from that of Sumitra and
Gopal. His father was a trader who moved from India to Bangladesh with
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his family back in 1965. By then tensions were growing between the two
nations. So, being a Muslim family, they exchanged land with a Hindu
family from Bangladesh who wanted to move to India.

S o, Zulfikar Ali went into farming. He soon opted for fish culture, but
now refers to 2001 as the decisive turning point, when 'scientific fishing'
came into his life. He has far more land than Sumitra and Gopal. In fact,
owning 4.5 acres, he has more than is usual in this area. He shares this
land with his extended family: his mother and his two brothers and their
wives and children. Virtually all the land has been turned into fish ponds,
at least for part of the year.
Mohammad Zulfikar Ali, who left India with
his family to start a new life in Bangladesh.
With the help of the training he has received,
he is now a very successful fish farmer.

A part from the amount of land he owns, Zulfikar Ali's story is much
the same as Sumitra and Gopal's. In this case, it was Zulfikar Ali who
received the intensive training, as much as three full days. What is more,
he has taken the opportunity to attend other public courses over the
last year, in order to learn more. What was really new to him was the
importance of having the right combination of fish in his pond. He used
to buy what the fish seller had to offer when he came by, then he would
just wait to see how things turned out. Now he knows better; some fish
feed near the bottom and find nutrition there, others feed nearer the
surface. Some will take part of any additional feed given, others will
swallow the rest: nothing goes to waste.

S

o now Zulfikar Ali takes the trouble to travel some distance to buy just
the right number of the correct fish needed to properly stock his ponds.
He sells most of what he produces, but some is eaten by the family,
whose diets are now much better. They take what they need as the fish
grow, and take a big catch a few times a year to sell to the wholesaler.
They rarely put the shrimps they produce on their own table, however.
Now that he can grow them to a high quality using his new skills, they
sell for too good an export price for the family to eat them themselves.
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All the links
T

he local fishery and agriculture authorities participate in this project
by providing advice and support, by taking a keen interest in what goes
on, and by sending representatives to meetings and workshops. But
much can be left to private initiative. For example, people can get the
feed for their ponds themselves: the feed needed for the fish is available,
transport is to be found everywhere and the roads are improving year
by year. For example, only four years ago the road near the Biswas
family’s house was a muddy track, now it is made of asphalt.

I n most places there are fisheries specialists who produce young fish
to be fattened by the farmers. In the village of Bhaturia, near Jessore,
Salma Yasmin, who graduated in the arts some few years back, has taken
up just such a specialist role. After she was trained by Banchte Shekha,
Salma opened two ponds in 1997. She uses them about six times a year
for two-week periods of intensive production. During those periods,
she buys 100 g of tiny fish just out of their eggs and puts them into the
ponds. They grow fast during the hot season, and soon reach a size at
which you can actually see that they will one day become fish. But at
that point it is 'goodbye', as Salma ships them off to the farmer who will
take over the rest of the work of raising the fish. Calculating prices at
buying and selling time, and factoring-in feed and labour costs is, in
itself, hard work. But, in return, the fisheries' economist and Salma
calculate that she will make a net profit of 36,000 taka, which she can
share with her extended family. The figure might not tell you much,
until we tell you that a farm labourer will earn 50 taka a day.

Salma Yasmin and her younger brother, who helps
her raise fish fry in her two ponds. Salma is now
making a very good living, by selling the fry to
neighbouring fish farmers.

T he NGOs who carry the message are sometimes the weak link here.
They are not always very keen on the work, though they are pleased
with the payment they receive for their services. So, over the year during
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The Biswas family takes a moment to pose in the courtyard outside
their house. Only the eldest daughter is missing–she is attending
school paid for by the newfound prosperity of the farm.
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which the project runs, some of them will be replaced by others. As the
work grows, more will be taken on. The operations work like this: in
the first year a farmer will be given a small amount of cash to invest,
once she or he is trained. The NGO will undertake follow-up visits and
will provide technical support over the next three years. Every year, new
families are taken on by the project. So, as the project runs, at any given
time several thousand families will be involved, while around 30 NGOs
will do the field work.

B ut the real numbers of those who benefit from the project are higher.
Neighbouring families are also given advice, but not training courses or
cash, and come along to see any new developments for themselves. A
large number of other NGOs are trained in the basics of the new
production methods, so that they, too, can tell any interested farmers
who are not in the programme. Then, more NGOs can be taken on from
this group as the project expands.

O nly at the end of the programme in 2005 will the WorldFish Center
and its partners know the exact number of fishers and NGOs who have
been trained and have qualified as a result of this work. But you can be
sure that we will know, because working alongside the fisheries experts
are people with backgrounds in sociology and economics, and they have
counted and interviewed the people involved ever since the project
'warmed up' in 2001. And do not forget the many other farmers and
NGOs who have already been trained, in previous phases of the project,
since it began in the mid-1990s. They know the figures, and they are
optimistic. The Biswas, Zulfikar Ali and Salma Yasmin are not the
exceptions in this programme. They are typical, according to the project's
numbers and statistics.
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They don't
see it's
They Don't
See It's Ugly

I

f you take a close look at the face of a catfish,
you are unlikely to love it for its looks. With their
long whiskers, bulging small eyes and broad jaws
they can look rather mean–and that would not be
an unfair representation of their personalities. This freshwater fish is
murderous with regard to any small fry around it. And, with regard to
its smaller siblings, it is a cannibal–as long as they are small enough.

B

ut otherwise, there is so much that can be said in favour of the catfish.
If you want to hear about a catfish's good points, take a walk around
the fish farm of Hamid Mohammad Abdel Semi. His farm is in the village
of Al Baloua, around 75 km along the road to the Suez Canal, east of the
Egyptian capital city, Cairo. Right now he is working to clear one of his
200 m 2 ponds of fish, as he is eagerly waiting to begin catfish production
in a few weeks time, in August.

H e has produced catfish once before, and they did very well here.
They can grow with only a little feed being added to the pond and have
a good market at all times. So, why does he not produce catfish
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throughout his 3 ha of fishponds? Well, first of all it is not easy to get
all the small fish needed to stock the pond and, second, they are not
exactly cheap. What has changed this situation and caused him to try
producing them this year? We will come to that in a moment.

ugly

H amid runs a successful business growing rice and maize in fields
behind the belt of ponds along the roadside, another 3 ha in all. But the
fish make even better money, and have done so since he took up that
line of work three years ago. The fish farm is not exactly his own, it
belongs to his uncle, and they share the income. But still, if you compare
the profit from 1 ha of land with that from fattening fish in a 1-ha pond,
the fish give him twice as much.

Y

ou should also bear in mind the fact that the ponds occupy a poor
quality piece of land–it is low lying and difficult to cultivate, as you will
notice if you take a look at neighbouring fields along the roadside. If
you did not know that these were rice fields, you would guess that they
just contained stubborn patches of stiff grass growing in the field. The
poor quality of the land, and Hamid's success are both so apparent that
his next door neighbour has followed Hamid's example. He has invested
money and work in preparing three ponds instead of growing rice, and
is now saving money so that he can start fish production in the near
future.

But why now?

S mall catfish (called fingerlings, because they are the length of an adult's
little finger) used to cost a lot, and for good reason. They either had to
be caught in the wild, which would take time and a lot of care, or raised
on a commercial fish farm. Why so expensive? Because it was believed,
until recently, that the commercial raising of catfish would not work
well using cages or ponds. It was believed that you had to manipulate
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the fish in laboratories, one by one. To cause the fish to produce eggs,
you had to inject them with hormones. What is more, your timing had
to be exactly right–within a 24 hour timeframe. Or, to give this explanation
in scientific terms, spawning by the female should be closely co-ordinated
with semen production by the male for the eggs to be fertilised and
hatched successfully into tiny larvae. You could not leave it to the fish
on an ordinary farm.

S o, this was specialist work which had to be paid for, which meant that
an average Egyptian small-scale farmer, like Hamid, would have had to
invest too much for the proposition to be attractive.
Fish ponds like this can be built on poor-quality
land. Better land can then be used to grow food.
So, the field in the background contains wheat.

A t the WorldFish Center station in Egypt (in Abbassa on the other side
of the small town of Tel El Kabir) researchers were not entirely convinced
that the catfish was unable to spawn 'naturally'. And they shared all
Hamid Semi's warm feelings towards the catfish–even considering the
fact that only a mother can love the way it looks. They would even have
been prepared to add a few more positive words to its description.
Certainly they would have told you that the catfish will thrive in waters
very low in oxygen, and in which most other fish will give up. And even
if the water might look too dirty for anybody else, the catfish will grow
and produce an appetising rose coloured meat. And, the researchers
would be happy to confirm Hamid Semi's judgement of the catfish's feed
requirements: most of the nutrition it needs is produced by the organic
life in its pond, stimulated by a simple fertiliser like chicken droppings.
Surrounded by their own species, they are only predators when an insect
comes their way.

N ow, it was really a pity to see this wonderful fish, native to Africa,
being so little used by the many thousands of small pond owners in the

15

country. So, in 2000, the WorldFish Center set up a large-scale experiment
to try out a few ideas. The results of this experiment are now coming
into play, and are helping Hamid and his uncle. The experiment really
involved going back to nature and taking a look at what works for the
catfish outside fish ponds and cages. So, we will have to side-step for
a short while and look at the basics.

Back to the wild

I n the rivers and lakes of Egypt, the biological clock of the catfish
provides it with some strong impulses. The eggs and the semen mature
and are kept ready in the bodies of the female and male fish respectively.
The reproductive process is unlike that of mammals, whose offspring
mature in the mother and are born after a fixed number of days. In the
catfish, the mother's eggs await optimal conditions so that the fish fry
can have a head start in their fight for survival. So, to get them to breed,
the adults should be in good shape, feeding as well as possible when
spring comes.

This farmer is able to save money by feeding leftovers to his fish. The fish seem to consider
yesterday's bread to be a delicacy, and rush over
to grab the best bits.

T his is a time when water temperatures are still low and are not at all
good for youngsters, so nothing happens. But as summer sets in–and
the Egyptian summer is really hot–water temperatures rise fast and
water levels fall. This is a trigger for the catfish, who makes sure that its
offspring are spawned then, mostly because the temperature is right,
but also because the new fish should start growing before waters become
dangerously low.

S o, in late May or early June in a normal year, the eggs are spawned
and fertilised. They stick to whatever surface they touch, and develop
from larvae to fingerlings over a period of some weeks–that is the
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The catfish is not exactly a handsome fish, but it compensates for this
by being hardy - it grows well in most places - and it is very tasty.
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10 per cent of them who survive under natural conditions. Thousands
of them are produced by one couple. But Mother Nature knows that
there are not necessarily only 'normal' years, so some catfish after
spawnning in May will develop new eggs and be ready to spawn another
batch by August of the same year. Actually, this is what Hamid Semi relies
on. But we will return to that in a moment.

The copycats

T he large-scale experiments run in Abbassa back in 2000 started with
the stocking of a large number of adult catfish. The males and females
were kept separately, and were very well fed during early spring. As the
waters' temperature grew closer to 22˚C, the minimum needed, the
design of the experiment was fine tuned. Three groups of three ponds,
each of them measuring 400 m 2–the size of a really great swimming
pool–were prepared. The standard depth of each pond was only 75 cm,
but towards the end of the pond a small section, of 3 m by 3 m, was
35 cm deeper.

W hen, in May, the temperature was right, the adult female fish were
inspected, to see if they were mature. You do this by pressing gently on
their belly; the eggs will then seep out. The females which were ready
were distributed throughout the nine ponds, together with an equivalent
number of male catfish.

T hree of the ponds containing the well-fed fish were then just left to
themselves, a control group as the scientists would say. In another three
ponds the water level was lowered, so that water was only left in the
deeper basin. In the last three ponds, some basket-like shelters containing
grass were put along the side of the ponds. These were supposed to
resemble the fish's natural surroundings, in which the tiny fish hide
from their enemies among water plants and under grasses. In these
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Surprisingly, these catfish are the same age. Some young catfish (called
'jumpers') grow very quickly and have to be moved to separate ponds,
to prevent them out-competing their smaller siblings in the hunt for food.
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ponds the water level was also lowered so that water only remained in
the small deeper section.

A

nd so the experiment was left in peace for seven days. The temperature
in the small basins increased to 27.5˚C. After that, fresh water was
pumped back into the nearly empty ponds, and every scientist, technician
and farm worker eagerly waited to see what had happened. Would the
catfish follow their instincts, even if they were not back in their natural
environment? The counting did not begin for six weeks, so we had to
wait to find out. But, the results were definitely worth waiting for.

Back to the fish farm

T he details of the experiments were adjusted, and they were repeated
once every year between 2000 and 2002. The idea was to make the
working conditions on the research station similar to those at a fish
farm like Hamid Semi's. Of course, as a non-specialist, you would not
notice much difference between a fish farm and the research station
anyway. Perhaps you might note that on the station, in between big
holes in the ground with grass edges, there are number of concrete
basins, some of them under roofing so that smaller and more controlled
experiments can be run.

U

ntil this time, Hamid Semi knew nothing about this experiment. Then
he and a group of farmers were invited to the research station. They
visited in early June and took part in a three-day course, during which
they were told the following: "you can make catfish spawn. In fact, if
you do nothing but make sure that the females are mature, and place
them in a standard-sized fish pond, you might end up with around 450
fingerlings after six weeks, all of them of a reasonable size and growing."
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Workers place a couple of mature catfish into an enclosure. Once
the fish produce fertilized eggs, they will be removed and the fry
will be left to grow safely inside the fine mesh of the enclosure.
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B ut, they were also told that if they lowered the water level in their
ponds–which farmers can do if they want–and followed the right
approached–as they did at the WorldFish Center station, they could end
up with over 5 000 fingerlings surviving their critical first six weeks.

B

ut the visit by the farmers was more than an exercise in show and tell.
The farmers discussed the catfish they saw. By this time, the catfish
produced the previous summer weighed around 400 g apiece, and were
growing day by day. By late summer they would reach a live weight of
about 1 kg. The farmers also gained hands-on experience, as they learned
how to select mature females and how to make sure that the water level
and temperature of the pond were right. The final part of the course
demonstrated how to start the process once again by draining the water
from the pond.

A nd this is when the fun began for Hamid, as he decided to start
producing his own catfish. He came over to the station with the other
farmers, taking a look at the fingerlings to see how well they have grown.
He and the others also want to see how much last summer's generation
has grown in the six weeks or so since he was last here. The biggest
ones he will be shown at the station (the 'jumpers', as the scientists call
them) will be above 500 g, about half their marketable size.

Is this the best bet?
O

nly one pond on Hamid Semi's fish farm is empty at the moment–the
one being made ready for the catfish and which promises to make him
his own catfish fry producer. His other 10 ponds contain the local
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variety (what the researchers call a 'strain') of the tilapia, a fish which
was originally from Africa. This is a nice-looking fish, which does not
eat its siblings and which fetches an even better price than catfish at
market. It does need more feed from outside the farm and it does grow
more slowly than catfish, but you can always buy the fingerlings at a
reasonable price because they are easy to breed. Still, everyone goes
for tilapia these days, and the price is gradually falling.

S

This female catfish is ready to deliver her eggs.
Now the scientists must lower the water level in
the ponds, to make the fish believe that
summer–and spawning-time–is here.

o, as is true in farming all over the developing world, it is a good idea
to play several cards at once–and catfish could work well as an addition
to the fish farm. Hamid has an eye for such openings. He buys cheap
left-over bread from the nearby military barracks for use as fish feed.
The only problem is that the price is going up, and is getting a bit too
high these days. So, special fish feed is becoming a better idea day by
day. Still, bread works OK, as you will see when he empties a bucket
into a pond and causes a riot, as fish race from all corners of the pond
to get the best bits.

H e has learnt what he knows about fish farming from looking at what
other people have been doing and from reading a few manuals on the
trade. But, most importantly, he has been able to learn from the people
from the WorldFish Center. By visiting and giving him free advice, they
have added much to the success of his new enterprise. And now, they
are inviting him to gain from their new-found knowledge about catfish.

A

ctually, based on the latest additions they have made to the experiment,
the researchers have expanded the advice they would give Hamid. If you
select the catfish pair by pair and put them into a small double net cage
with very fine mesh on the outside, you will reduce your fish fry losses
a lot, and still be sure that the process will work. This technique requires
more work by the farmer, but is not too complicated and can be taken
directly back to the fish farm.
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Rings in the water
A

nd, if the catfish story lives up to expectations, experience tells us
that other farmers will come to visit. They too will look, listen and learn,
and copy what they can use, producing even more of these ugly but
tasty fish.

I n Egypt, they will continue to work on the Egyptian strain of the catfish.
But, the methods developed may have to be adapted to the needs of
other local strains in Africa, and to the differrent natural conditions in
other parts of the region. And so, workshops have been organised for
researchers from Abbassa and its two sister stations in Africa (in Malawi
and Cameroon). These workshops will help us identify what knowledge
and techniques can be transferred from country to country and what
must be country-specific. Also, researchers in Malawi and Cameroon are
now undertaking experiments involving the local catfish, as there is,
everywhere, a need for better methods which can be used by small-scale
fish farmers.
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Fish in the t
Fish In
The Tea

T

ravelling through the vast tea estates of Southern Malawi,
you might believe that this rolling emerald-green country
will continue forever. Yet you know this cannot be so because,
before coming to this corner of the country, you travelled
through the 'standard' southern African landscapes: small
villages, fields being prepared for the next season, and banana groves.
Made up of a little bit of many things in fact, but still predominantly
brown in colour, as the rainy season ended many months ago.

B ut when the tea plantations do end, as this one has, the landscape
you see is probably very different from the one you expected. Suddenly,
in between groves of bananas are small greenish ponds, with yellow
water pipes running alongside them and green fields of maize–remarkably
green considering that this is long before the rains.

I f you care to stop and learn more, what will surprise you most is
probably the fact that the ponds are for fish. Some of them contain so
many fish that the surface of the water ripples–a sport fisher's paradise.
But these ponds are for professional fishers. As any of the fish farmers
will tell you, they are not kept for fun, but for survival and because the
owners wish to improve their lives. Their importance is obvious once
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you know how difficult food production is these days in Malawi, because
the rains have failed for two consecutive years.

t ea

A busy car park

W e are in Mlenga Village in the Thyolo district, bordering Mozambique.
The area is also known as Changata, the name traditionally used. It is
a typical rural area: clay brick houses, thatched with long grasses, and
rough roads fit for only the most rugged cars, and completely impassable
by car during the rains. So, there is not a car around, though we can
hear a lorry negotiating a rocky track somewhere in the distance, and
the odd bicycle passing by. There are plenty of pedestrians though,
carrying bundles of firewood on top of their heads or returning from
the field carrying their hoes. So why here, of all places, is there what at
first glance looks like a spacious earthen car park?

"I t couldn't possibly be a car park" is your first reaction. But, surprise
surprise, this is exactly what it is. The owner of the farm was a little
worried that his visitors might have trouble parking their minibuses and
four-wheel-drive jeeps on the road. He did not want them to block the
road, even though the traffic that dares to come this way is, to say the
least, not very intense. So, with his usual inventiveness, he constructed
a raised car park which can hold seven to eight cars at a time. What
might surprise you even more is that it is sometimes full up, but we will
come back to that later.

F irst, let us meet 42 year old Friday Limited Nikoloma. Once you have
learned a little more about this man, you will probably wonder if his
middle name should have been 'Unlimited' or 'Ideas'. Nikoloma took
over part of his parents' farm as a young man. He worked this piece of
hilly land to produce the rainfed crops that are usual around here, and
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Drawing this net across the pond, the fish farmer harvests the biggest fish those of a marketable size. This gives the remaining fish more space to grow,
and gives the farmer a much-needed cash income throughout the year.
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also grew some vegetables using the moisture left over in the soil after
the harvest. These techniques are traditional and not very lucrative.
What is more, in years when the rains are poor, these crops are very
vulnerable–Nikoloma's neighbours, and many other people who still
follow these practices in the countryside, will verify.

B ut Nikoloma had one of his ideas, the reason we have come to visit
him now. He decided, back in 1985, to construct a small fish pond after
seeing a few others while travelling in the district.

Starting from scratch
D

uring its first year, Friday's small fish pond worked reasonably well.
He diverted water from a nearby spring, and snatched advice from the
few people he knew who had ventured into aquaculture, which had only
been established in the country in the early 1960s. To collect fish to
stock his pond, he walked 60 km to the river. But during the next year
he began his career as a professional fish farmer. So, when buying
fingerling tilapia from a fish trader he took the opportunity to discuss
his work. This man was in steady contact with aquaculture officials from
the Malawi Fisheries Department, who have an experimental station at
Domasi, some hours' drive north of Friday's farm. As it happened, they
were planning to run a course in pond management designed for upand-coming fish farmers.

This clearing pond is the heart of Friday Limited
Nikoloma's fish farm. From here, water is
channelled downhill through pipes, filling his
ponds and providing his fields and animals with
water.

I t was at this time that WorldFish Center began the work of transferring
to Africa some of the excellent, age-old pond-fishery methods that have
been developed in Asia. The Center knew full well that the technology
from Asia would have to be adapted quite a lot to fit the needs of Malawi.
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T he 1986 course turned out to have been planned with just the right
combination of partners: a generous German donor (GTZ), a first-rate
international scientific institution and a local authority with an intimate
knowledge of what techniques work best here. Just ask Nikoloma, who
will tell you that he was taught almost everything he needed to learn
about fish farming in the two-week course at Domasi. As Nikoloma's
success proves, the course must have been extremely good.

Plenty of news

Though the irrigated tea fields end here, the
landscape in the distance is still green. This land
belongs to a fish farmer in southern Malawi and,
irrigated by the water from his fish ponds, remains
green even during the dry season.

M

any times during the course, the trainers must have put the mysterious
abbreviation IAA on the blackboard in their redbrick classroom. The last
two letters actually cover words familiar to all those sitting in the
classroom: 'agriculture' and 'aquaculture'. The first letter stands for an
unfamiliar word, however: 'integration'. Until he attended the course
and learned the word, Nikoloma regarded fish ponds as an add-on to
the farm. Something which it would be nice to have as a sideline, and
hopefully giving an income and providing better food for the family.
Now Nikoloma knows different.

I f you walk around Nikoloma's farm with him, he will take you up the
hill to learn the meaning of IAA. Up here is the spring, which produces
clear water all year round. Some of this water disappears into a broad
plastic pipe which then dips underground. If you walk downhill, following
the underground course of the pipe, you will soon come to a small basin.
This functions as a clearing pond, capturing things that might have crept
into the water on its downhill journey. From this basin, the water here
splashes into a fish pond containing fresh water.
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T he water has a slight green shade. This is not surprising when you
notice that, in a corner of the basin, is a small fenced area holding
grasses, leaves and other left-overs from Nikoloma's farm. These are
either eaten by the fish or rot down, providing a fertiliser for the algae.
But this alone would not be enough to promote the algae needed to
feed the fish. So Nikoloma keeps ducks. A few of his ten ducks are
swimming around now. Though they snatch some of the algae, they also
fertilise the waters with their droppings, and so increase plant growth.

S till, even this will not always produce enough feed for the growing
fish. But, if you follow Nikoloma further downhill, he will lead you to
some small plots where he grows vegetables, like cabbage. Some of these
will go as supplementary feed to the fish in the eight ponds he has now
built. These, altogether, take up about one third of an acre out of the
five acres he owns or rents.

Near the edge of the pond, Nikoloma has built a
small cage of branches. The grass cuttings and
other weeds it contains will fertilise algae in the
pond, so helping to feed the fish. Plus, they are a
great place for fish fry to hide and grow.

N ikoloma will also tell you that maize bran works well as feed. Usually
he has to buy some of this, as he does not devote much land to maize
because it fetches a low market price. But this is not the only way that
agriculture contributes to his fish ponds. He also uses manure from his
goats, chickens and rabbits, as these work well as fertilisers.

I f you continue to follow the water pipes, you will learn that Nikoloma
has masterminded a whole irrigation network by connecting the main
pipe, leading down from the fish pond, to thinner pipes leading to
irrigation canals. This is the contribution that aquaculture makes to
agriculture. And this was all–more or less–in his basic course back in
1986.
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By connecting his standard water pipes to
narrower pipes as the water flows downhill,
Nikoloma realised that he could create enough
pressure to power a sprinkler system and
irrigate his fields.
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Farmer, engineer,
entrepreneur...

I f you pass by one of Nikoloma's banana plots, be prepared to jump for
shelter. You might easily be hit by a shower of water from a sprinkler
rotating behind the big leaves of the banana trees. "A sprinkler" you
may wonder, "is that not something which needs a modern water system,
with water pumps and electricity?" But there are no wires around here,
no electricity for miles. So, how does this sprinkler work?

W

ell, Nikoloma did some hard thinking. He knew that taking the water
downhill was fairly simple. The real problem was lifting it to the fields,
above the piping. Making a sprinkler system was a different, and even
more difficult, problem. But Nikoloma solved this by running the water
from the regular-sized pipes into very narrow pipes, so accumulating a
lot of pressure. Enough pressure, in fact, to power the sprinkler. This
was something he never learned on his course.

S eeing that this worked well on his own farm he extended the piping,
lifting it uphill again to overcome a barrier and leading it from there,
underground, down to his parents' house, several hundred metres away.
Here he opened two lines to different parts of their homestead for
irrigation–so on their farm you will also see green when almost everything
else around is brown. Still, Nikoloma actually allows his neighbours to
take water when his parents can spare it. So, there are other dots of
green around.

T he neat thing is that villagers also come here to fetch water to do
their washing at home. Some even wash their clothes at the concreted
areas he has organised. Before this, the villagers had to carry water from
the river far below the village, from where they still take their drinking
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water. The whole story sounds like a successful aid project or a useful
Government scheme, yet it all came out of the Nikoloma family's pocket.

N

ikoloma's neighbours have visited and viewed his project with interest.
Now, many are also taking up fish farming and grasping the concept of
integrated farming. Because of Nikoloma, they have seen that a farmer
who is on top of water management on his farm can produce even in
years when the rains fail.

F

Nikoloma's neighbours no longer face a long walk
to the river to wash their clothes and dishes.
Their clever neighbour has extended the irrigation
system fed by his fish ponds and now 'pumps'
water to them.

or many small farming families, years with poor rains have raised the
question of survival: at Nikoloma's house this was never a question. He
and his wife do well and take good care of their ten children. Friday
even helped out his parents when, earlier in the year, they were in dire
need because their barns were empty and the green maize was not yet
ready to be picked.

... teacher
N

ikoloma is keen to teach people the techniques he uses; he invites
people to drop by, and encourages them to take up his trade. He gives
a lot of advice, all of it free. Visiting a neighbouring farmer, newly
established as a fish farmer, Nikoloma points out to us that there are
problems with the farmer's ponds: 'integration' is working a bit too well
here.

A lot of waste from the farm is floating on top of the first of the farmer's
two ponds, and the colour of the water is really too dark. The specialists
can give you a simple yardstick to measure the colour of pond water.
Roll up your sleeves and put your arm into the pond. If your fingertips
disappear from sight when the water is just below your elbow, just right.
If it disappears before that, or only after you have dipped most of your
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arm into it, there is too much or too little nutrition in your pond: stop
fertilising and feeding for a while or add more as appropriate.

H ere, there is no need for any of us to roll up our sleeves: the water
is obviously far too dark. The problem is worse in the lower of the two
ponds. This is fed by spill-over water from the higher pond, so the water
here is of an even worse quality. Friday tells the farmer all this, but he
also tells him how to fix the problem. The simple solution, he explains,
is to branch a pipe from a small brook a few metres away into the two
ponds, feeding each pond with fresh water.

S pecialists from the WorldFish Center will tell you that Nikoloma often
takes his bicycle and travels to farms which are even further away, in
order to share his knowledge of IAA. So, his name is becoming a
household word around in this area.

So many scientists come to observe and learn
Nikoloma's fish-farming techniques that the car
park he built for them is often full.

I s Nikoloma wasting many hours which might be better used? No, his
generosity makes sound business sense, as we shall see. And this is
where the car park comes in. Aquaculture experts have visited the
Nikoloma family very often since he started his business and have learnt
a lot in the process. They have been allowed to drop by with students,
visitors and colleagues from Malawi and elsewhere, so that the specialists
can listen and learn. Even if this is not registered as a training institution,
it would not be out of place to set up a signpost by the road pointing
to The Mlenga Open Air IAA School.

34

- and businessperson
I

Nikoloma's neighbour inspects her fish pond and
realises that it contains too much plant life, and
this might kill her fish. Luckily, she has been given
good advice, and the problem is easy to solve.

t is quite obvious that Friday enjoys showing people around and
answering questions. And there is no doubt that he is a most helpful
neighbour for the people around here. But if you ask him how he can
spend so much time and money on the needs of other people, he will
give you direct answers. His generosity is also, very much, a form of
marketing. He is one of the few people around who has been able to
produce fish fry from a popular tilapia species: so his fingerlings are in
demand. By spreading the idea of IAA, he is creating new customers all
the time. This year, he sold his juvenile fish for US$ 1,000 altogether;
even the WorldFish Center is among the customers. Is that much money
in Malawi? Yes. Certainly you will think so when you learn that the daily
minimum wage for a labourer here is somewhat below US$ 1.

A

nd the pipes for the village water? Well, though this project is less
than a year old, the people downhill are gradually getting used to an
easier life and better agriculture. So, in the near future, he will ask them
to share in the cost of the piping, quite a large amount actually, and to
participate in maintenance, if they do not want to be disconnected.

S

ome of the people will definitely use the new water supply to grow
vegetables–everyone is going for that during this season. Everywhere
along the road you are offered mountains of delicious tomatoes. But
Nikoloma is doing nothing of the sort on his homestead. Vegetables are
fetching a low price right now, when there is an abundance for sale. He
will wait till the rainy season comes, when everyone else will use their
land for maize. In his opinion, this is the time to grow tomatoes. He is
quite happy to show you the field that is being prepared for just that
purpose, as well as the water-pipes which are being made ready in case
the rains are sparse once again.
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But more to come
I

f you ask Nikoloma's family about their aspirations for their future,
they might take you to a small grove of eucalyptus trees at the back of
the farm. Here they are growing the timber for the new house they are
saving for. However, this improvement project competes with their need
to invest in the farm. But, they are confident that the new house will be
completed over the next few years.

B

ut, some other dreams the family have for the future have already
materialised. The children who are of school age are now all attending
the nearby primary school: some are now above the level attained by
Friday and his wife. The family foresees that some of the children will
continue on to secondary school, and maybe seek employment in town.
But, if you look at the older children shouldering their share of the farm
work, it looks as if the future of the farm is in good hands.
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More than
a rice f
More Than
A Rice Field

W

hen you look at this field you know, straight away,
that it is a rice field. No doubt about that. The green
rice plants, about 30 cm tall, stand in low water, and
will be ripe for harvest two months from now. Still, there is something
different about this rice field. But what is it? Well, the field is surrounded
by a tall dyke and, just below the dyke and encircling the plants, is a
narrow canal of muddy water. This looks rather like a pool, and Tran
Van Viet (sitting on the dyke observing the field) is prepared to agree–this
is actually both a field and a pool.

V

iet understands why you are confused, because all this is also pretty
new to him. Not only is this new, it has changed his family's life over
the last five years. As we walk back to his house in Dao Village, in the
Red River Delta on the coast of the Northern Vietnamese Province of
Nam Dinh, he will tell you something of his background.

L

ike the other young men of his generation, Viet spent years in the
army. He left in 1979, and came back to his native village to take up
farming as part of the co-operative. His parents' private lot was about
one acre, their own garden, while virtually all the rest of the landscape
was taken up by rice fields, owned by the State and worked upon
collectively by everyone from the surrounding farms.
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W hen Viet took over from his parents, the land was still distributed
in this way. Nothing much happened in Viet's life in terms of farming
until 1997. Then, as part of the economic reforms which took place in
the country and which included the redistribution of land, he was allotted
some private fields and was also allowed to rent more. Between what
he was allotted and the land he rented, Viet eventually acquired 3.5 ha.

field

L ife was harsh for the Viet family. They lived on the edge of subsistence
and there was very little for the four children. So, the family looked
around for new options. Viet travelled to neighbouring provinces, where
land redistribution had begun earlier, to see what had been achieved
there. He came across a new way to grow rice, and talked a lot to the
farmers. In this way he learned the basics of the new technique, and
came back to grow some of his rice in the pool-like fields.

A s he was the first one in his village to do something so different, he
soon attracted a lot of interest from his neighbours. It was a radical
breakaway from tradition, but many were eager to change. One by one
they copied what they saw; now more than 100 farmers in the area have
opted to grow rice using unconventional deep rice fields.

Turning the tide

I n these flat plains, the mighty Red River and the rains used to dictate
land use. Flooding would occur every year once the rains started in July,
and the water would only pull back some time in December. These floods
were a blessing, giving the necessary water for rice and providing fertile
mud to revitalise the fields. But the floods were also an unreliable partner
and difficult to regulate, giving too much in some years and too little in
others. Roads and houses could only be secured by building them on
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dams and platforms, constructed using earth from canals and ponds.
Any water left over from the flooding was diverted into the flat fields by
means of small irrigation canals and, basically, this is still the way
agriculture works in the delta. One small detail must be added: with the
floods came wild fish, washed into the flat lands. This was everyone's
opportunity to enrich their diet by catching this rich source of protein
as it came by.

D uring the last few decades a major flood protection system was
Both the rice and the fish produced in this field
are thriving, as each benefits from the other.

constructed, canals were opened everywhere and pumps and sluices
built, all to make sure that excess water could be diverted into the river.
And, in years when less rain falls, this system also allows water to be
retained, providing security for irrigation during the drier parts of the
year.

A ll these measures gradually gave Viet and his co-operative much greater
security in terms of crop production. Now they could rely on two rice
crops a year: one late in the year (based on the rains) and one even
later (based on water left over from the rains and on irrigation). But,
no one in the area realised the new opportunities the system provided
until the land was privatised and Viet undertook his study tour.

V

iet discovered that in other places two separate occupations had
melted into one. The fisher and the farmer had become the fish-farmer.
Until then, fishers had been specialists. Not only did they fish in marine
waters, they also grew fish in fish ponds–a technique which was centuries
old. Farmers tended their crops and had little to do with fish. They
would capture any fish that happened to swim across their land during
the floods, but otherwise they ate little of this nutritious food during
the year.
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Getting the complete
story
S

oon after Viet changed his farming techniques, fisheries experts from
the Research Institute for Aquaculture (RIA 1), near Hanoi, found out
about his work. When they discovered that Dao Village contained a
pioneer, they came by to give advice and see Viet's experiment unfold.
Though they perceived Viet as breaking new ground in the province,
the institute and its experts had actually been behind the new projects
seen by Viet in other regions and from which he learned the basics of
this new technique.

L ike Viet, these researchers were also implementing new ideas based
on techniques used elsewhere. Through a growing international network,
they had learned about possible new farming techniques being used in
certain areas of other countries where the climate is similar to that of
Vietnam (for example, parts of Bangladesh, Eastern India, Cambodia and
Thailand).

T he WorldFish Center has studied aquaculture for many years in this
part of the world, and has invited many countries to co-operate on
different research programmes covering a lot of themes. The WorldFish
Center gives expert advice based on its own research. But, the Center
also learns just as much from observing how things work in different
countries. It then makes sure that its findings are shared, so that these
countries learn from each other.

I

n the early 1990s, a series of experiments on Fish-Rice production,
as the technique is called, started in Vietnam. As far back as 1998,
some farmers from Viet's village had been selected to be partners in this
project. The idea behind the project was that the research station should
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look into the science behind the technique. The staff at the research
station would then advise the farmers, so that they could try out what
seemed to be the best methods for use in their fields or, to be precise,
their pools.

S

A few of the ponds used to produce fish are so
large that farmers need a boat to make sure that
all the stock are fed.

pecialists coming to the Hien Khanh Commune (which is where Dao
Village is to be found) and to the neighbouring Tan Khanh Commune
were not only fisheries experts. This project was just as much concerned
with agriculture. So, researchers from the Vietnam Agricultural Science
Institute were also present. By providing expertise in social science and
economics, they helped everyone involved learn about more than just
the technical details of the project. And the reports being used to 'wind
up' the project contain a lot of statistics which are concerned with
exactly those social and economic factors. During a refreshing tea break
under the electric fans in their house, Viet and his wife, Le Thi Thom,
will tell you many details of the project from the perspective of their
household. But first, we must go back to the fields again.

Sitting on the dyke

T aking a rest in the green shade of a banana palm on a dyke will help
you understand how things work here. The bottom of the field lies more
than 1 m below the top of the dyke and, as you can see, there are pipes
for taking in and draining off water. At certain times of year this field is
really a pool, at such times the rice looks as if it is swimming to stay
above the water. But, it is only the middle of the field which is green
with rice: the canal around it is deeper, and is filled with water.

T he idea behind the system is this. You let in just a small amount of
water when the new crop of rice is planted. Once it starts growing you
can add more water and put in small fish, who swim and grow among
the rice in the warm water. They will thrive on the biological life in the
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pool, eating up insects–some of which are harmful to the rice–and
making sure that the water will not carry plant diseases to the growing
crop. The fertiliser you add to make the rice grow will also feed plankton
and algae, so you do not need to feed the fish to get them to grow.

I

n this part of Vietnam, it is very hot on many days of the year, which
is unhealthy for the growing fish. This is where the deeper canal around
the field comes in handy. Because the deeper water will be somewhat
cooler than the shallow water in which the rice grows, the fish can relax
here and keep cool.

B ased on trials carried out both by themselves, and by WorldFish Center
partners in Bangladesh and in the Mekong delta of southern Vietnam,
the RIA 1 researchers knew that using a mixture of fish gives the best
results. Some fish will take a lot of insects, others will go for the tiny
weeds among the rice, while still others will prefer the floating algae,
grass or leaves. It turned out that the ideal mix for this part of Vietnam
consisted of 50 per cent common carp, along with four other types of
carp, and a few other fish species.

A s you look into the water, you will not be able to see many fish. Why?
Because the water is, as it should be, rich in food and therefore pretty
dark. Plus, when there is enough oxygen, as is the case here, the fish
only come to the surface to snap up an insect sitting on the water or
flying too low. But you can be sure that the fish are there, because this
pool was loaded with fingerling-sized fish early in the year. A one hectare
pond can hold more than 3,000 fingerlings as well a crop of rice.

I

n September, Viet will start using his net, and taking away the biggest
fish so that he can sell them. This can be done every month, securing
a nice, regular cash income. In December, before everything dries up,

42

Vietnamese farmer Tran Van Viet takes advantage
of a quiet moment to reflect on the profitable new
method he is using to grow rice and fish together.
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he will drain the rest of the water from the system and catch the last of
the fish. If there are a lot of fish, a trader will come and buy up Viet's
fish harvest so that it can be sold at market.

T his is the time when Viet will repair the pool if it needs it. He will
also take away some of the mud and prepare the land for the next
growing season, which starts after the Vietnamese New Year, some time
in February.

More than fish, of course
A nother important lesson that has been learnt from practical experience

is that the water in the pool can rise so close to the top of the dyke that
the growing fish escape, just by jumping. If an interesting insect comes
along, and if the water in the pool is too high, they may very well jump,
and disappear into one of the many canals that lead to the river. So, it
is a good idea to put a low net around the pool, to make sure you do
not lose your valuable fish.

B ut what about the rice? Will it not drown at the peak of the flood
season? Well, this is an age-old problem, and over time a solution has
been found. Modern, low rice, which has the highest yield, is grown
when the water is low and watering is based on irrigation. In the rainy
season, a traditional variety is used. This is a type of rice that will grow
taller if the waters rise due to rain, making sure that the grains stay
above water when they start to mature. Researchers have tried different
varieties of rice during different seasons, and can now give good advice
to every province of all the countries involved in the experiments.

L ooking back to the days of his co-operative, which were not so long
ago, Viet recalls that not only did he not have fish in his fields then,
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Not only do these ducks provide a good income when
sold, they produce fertiliser, which helps both the fish
and the rice to grow.
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he was also missing the ducks which now swim on his pool. They are
useful in many ways. First of all, they provide another source of money
and food while, at the same time, their droppings also fertilise the pool
(good for the rice and the fish). An added bonus is that they also keep
the pond clean as they feed amongst the weed.

O n a small platform in a corner where four ponds meet is Viet's small
hen house. Chickens are also a new addition to the farm. If you come
closer, you can see that there are pigs resting under the grass roof of
an enclosure. But you will have to come close and look, because you
will not smell them. Their pigsty is remarkably clean, and perhaps you
have guessed why. Their manure is taken to the pools or to other
fields–for not all the land has been turned into pools, about two thirds
of the farm is still used to grow rice alone.

A lot of sense

R esearchers who have observed Dao village over the last five years will
tell you that growing only rice on a farm is not a very good idea. They
have compared the results achieved by farmers who have gone into fishrice farming with the achievements of those who still farm rice alone.
Their calculations are a bit complicated, but the results are easy to
understand. If you set aside one hectare of land to produce rice alone,
your profit in a full year would be less than 13 million Vietnamese Dông,
a bit below US$ 1,000. Had you instead combined fish farming with rice
farming you could expect to make a profit of 17.5 million Dông, around
30 per cent more.

Y ou do have to lay out more to farm fish, because the fry must be
bought, in most cases, while labour costs are also higher in this type of
production. But, you will make savings too, because there is no need to
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Like many other villagers who farm fish, Viet's family has used
a small proportion of their new income to improve their house,
both inside and out.
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use pesticides to kill insects: the fish take care of that for you. Plus, the
amount of rice produced is not lower, even though it shares the land
with fish.

And a better future

M rs Thom knows that farming fish has made life better for her family.
She looks back to the years before they had their own land, and recalls
insufficient meals of rice, with a few vegetables and some fish sauce to
make it a little tastier. These days the servings are bigger, and fish and
meat are a regular part of their daily fare. She thinks that all the families
in the village make a better living now, because everyone is keener to
work hard, since they need not rely on less-productive partners in the
co-operative. But, the families who have gone for fish are definitely
better off than the traditional farmers–real life corresponds with the
statistics.

A

nd if you doubt those statistics, take a look around her house while
you sip your bitter green tea. In the corner of the room is a colour
television set–bought two years ago, she will tell you. Also, the house
has been overhauled recently, and the tile roof is new. Just outside the
door is a motorbike which it took five years to save for. But the first
thing they saved for was a hand-drawn tractor, which is now taking care
of much of the hard field work.

B

ut Thom and Viet smile their biggest smiles when they confirm that
their children's prospects for the future are better than their own were.
Why? Because now Thom and Viet can afford to send them on to high
school, something which few people in the previous generation could
afford. In fact, the oldest has already continued on to vocational training.
And what do you think they qualified in? Fisheries!
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A living gi
A Living
Gift

A

grown-up might say "yummy", looking at the fat fish. A
child, observing the yellow flow coming from its mouth,
would probably claim that it is truly disgusting to look at.
But, we are on a fish farm and, as you will find out later, this
is simply a part of modern fish production, yummy or yucky!

M odern fish production systems will not seem too strange to you if
you compare them with a more familiar process–though it is still a bit
of an eye-opener to watch fish being brought up by humans. Still, let us
start with the comparison: if you go to a modern chicken farm you will
definitely not find hens sitting on nests in shady shacks, resting patiently
on their eggs till they are ready to hatch. In fact, the eggs are collected
from the hens on a daily basis. Those that are not packed and sold in
six-packs are put into a hatching machine until their shells break and
the chickens are ready to live their lives, before they go to the deepfreeze department of a supermarket.

Y ou might think that things would be quite different when it comes
to farming fish. But this is not necessarily true for all fish everywhere.
If you drive around 40 km east of Thailand's capital, Bangkok, you might
notice a nice white wall with some giant fish painted on it and a big
poster telling you that this is 'P. Chareon Farm'. 'Fish farm' would be
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more precise. Of course, none of the eggs produced here are taken
directly to your table, but otherwise the comparison with the chicken
farm stands.

T he brood area consists of around 200 small ponds, at some distance
from the highway, covered by a light roof. Each pond has a cement
walkway around it with blue netting around the inside. This is the
equivalent of the hen house, and the egg producers are swimming in
selected ponds. Here the eggs are collected each week, and are then
taken care of by the expert staff. The care they give is probably even
better than the fishes' mothers would have given them. And, like hens,
the mother fish will straight away note that their eggs have disappeared
and will immediately begin producing new ones. At least, they will during
those months of the year when the temperature is not too high for
comfort.

T he particular fish farmed here is called the Nile tilapia and, like all
tilapia, it tends to be a very good mother, and takes good care of its
offspring. The father plays a caring role too. So, he will build a nest in
the soft bottom of the basin in which the female fish will spawn. Her
eggs are then fertilised by the male. Right after that in the wild, the
mother fish sucks all the eggs into her mouth, and keeps them there
for ten days, just letting water circulate around them and not taking any
food for the whole period. This was nature's idea, but on P. Chareon
Farm they do it differently.

Looking back in time

N ow there were not always experts on this farm. Twenty-five years ago
Preecha Nawatrilap, the founder of this large family business, owned a
4 acre plot some distance away from here, but still in the same region
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of Chachoengsao province. He used these 4 acres entirely for the
production of young fish. Now he owns 300 acres, spread over three
locations, and uses them for exactly the same purpose.

W hen Preecha began his business, pond fish were not held in high

Eggs, stored in the mouth of a healthy fish, are
harvested by a fish-farm worker. They will be very
well taken care of in this hatchery.

esteem in this area. The preference was definitely for wild fish from
rivers and lakes. As Preecha's 24 year old son, Prachaya, will tell you,
there was a good reason for this. The quality of the cultured fish was
generally low and tended to vary between producers and from one
season to the next. So, it was a tough market. Not that the Nawatrilap
family faced the consumers directly. From the beginning they specialised
in producing small fish for other pond owners to grow to market size,
and this is still their main concern.

B

ut gradually Nawatrilap senior got a better grip of his trade, and
expanded his landholdings. He learned from a friend in the Fisheries
Department how to improve his management of the farm. This increased
the quality of the fish he produced and, by 1986, he was able to expand
to the P. Chareon Farm. Over the years he changed the site, which sat
on 100 acres, into a modern hatchery.

I

f we ask Preecha's son to show us around, he will proudly point out
the details of the equipment as the busy workers bustle past: "This is
my father's invention" he says, telling us that Preecha has expanded a
great deal on ideas picked up elsewhere over the years. We can try to
see the fish at their various stages of growth, from eggs to tiny fish,
which any expert will tell you are known as 'swim-up sizes'. And, if we
do, Prachaya will gladly point out that the containers, the tubes and the
water-flow mechanism are a copy of those they have developed down at
NAGRI. What is NAGRI? Well, it is the National Aquaculture Genetics
Research Institute, and it is there we must visit next.
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A multi-purpose
institution
I

n a set of cool laboratory buildings near to Bangkok you can meet the
director of NAGRI, who will smilingly admit that her institution is a much
smaller operation than the Chareon farm. However, NAGRI uses more
labour: the institution employs 60 people at its headquarters and 40
more on 4 substations spread over the country, while Preecha employs
50 people on his private fish farm. But the budgets of the two can
definitely not be compared, as the farm produces 100 million fingerlings
annually for sale to other farmers. Such a high production number
ensures that the farm's work has a very great impact on the quality of
pond fish produced in this part of Thailand.

W hen you consider the National Aquaculture Genetics Research Institute's

Tanks containing harvested fish eggs. When the
eggs hatch, the tiny fish fry will swim to the surface
and spill over into trays–an example of efficient,
simple technology based on sound scientific knowhow.

name, you might think that it has a pretty narrow task. Do the researchers
live a quiet life in the nice buildings set in a green landscape outside
the bustling city? Far from it. The work done by the institute is much
broader than its name signals. The laboratories are important, of course,
containing advanced equipment and running experiments which are
registered on dozens of computers. But, outside there are also fish
ponds and a hatchery where, as Prachaya told you back on the farm, the
researchers have worked as engineers and inventors. They have come
up with machinery and equipment which is easier for smaller hatcheries
to handle than that which they could buy ready-made from factories.

P

lus, this installation is a school as well, offering advanced training to
students from the university and to colleagues from Thailand as well as
to those from other countries. The technical staff of the fisheries'
authorities come here for training which will teach them how to improve
fish production. Also, and not least for the Nawatrilap family as well as
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for many other fish farmers around here, this is a 'fish university', which
teaches the farmers a lot of what they need to know to run their
businesses. The four other stations in the country do the same in their
own regions, giving courses when farmers present their problems.

B

ut, the institute is also a high quality fish producer, which sells
fingerlings to farmers and which delivers to other government
institutions. This allows NAGRI to make an income–its budget certainly
needs a booster. But this is also, and just as importantly, a way to make
sure that when pond owners renew their stock, they use healthy and
productive fish.
Young fish being transported to their new home.
They can survive for up to eight hours in bags like
these, which contain a good supply of extra oxygen.

L ast, but not least, NAGRI is taking care of spreading the news and
information concerning this trade. Some of the news is very hot, as
Preecha Nawatrilap will tell you. Let's go back to his farm.

Selling like hotcakes

I t is noon, and very hot. There is not a lot of traffic, and no lorries wait
in the covered parking space outside the office building. But, customers
are expected late in the afternoon, when the air cools down a bit. So,
transparent plastic bags have been filled with water and left on the
cement floor near the small concrete basins. The buyers will want young
fish of fingerling size–and two out of three will ask for tilapia. There
are several strains of this fish in Thailand, but there is no need to ask
the buyers for details, for most probably they will just request GIFT.

N ot that they expect it to be free, the name is simply a short way of
describing this type of tilapia. In fact, this is the type of fish we saw
delivering its eggs when we first came here (remember the yellow flow
from the fish's mouth?). The name stands for 'Genetic Improvement of
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Farmed Tilapia'. Preecha will tell you that it certainly is an improvement
over the Nile tilapia he used to produce. He might not know the details
of its long history, but he knows that this fish has been good news for
him for the last five years.

T he way he treats these new fish is no different from the routines he
used to produce fish previously. But he will stress that he is careful to
make sure that he continues to farm pure GIFT fish; he ensures that his
stock does not get mixed up with wild tilapia from the rivers and canals
around about. Some hatcheries might not be so careful, a point he
stresses, and in the long run those hatcheries may have poorer results
because of this. Because they are not as careful as him, other farms may
not have a quality control laboratory with microscopes, which you will
find here, to make sure that they sell only first-rate fingerlings.

P reecha's statistics are impressive. They correspond well with NAGRI's
figures and, for that matter, with the figures quoted by Bangladesh,
China, Vietnam, Indonesia and the Philippines (where it all started,
back in 1987).

A demanding idea

T ilapia is originally an African fish which was introduced to, and is
doing well in, Asia. It is popular in fish ponds, because it can grow on
little feed from outside the pond and breeds easily. But, it is not exactly
a fast grower. So, in consultation with its partners in aquaculture, the
WorldFish Center, whose headquarters were in the Philippines back then,
came up with the idea of trying to breed a better strain of the fish.

O f course, they knew this would not be easy. In far away Norway,
scientists had been able to develop improved salmon strains which
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A worker on a Vietnamese fish farm carefully inserts a microchip
beneath the skin of this fish. This ensures that the lineage of each
of the thousands of fish bred here can be easily traced.
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outperformed the wild strains in temperate waters. But, in Israel,
scientists had had no success trying to improve a tropical fish. And
tilapia is, of course, tropical. Tough luck.

B ut, combining the forces of the WorldFish Center, the Norwegians and
several research institutions in the Philippines, the work began by
selecting Nile tilapia from many locations in Africa and Asia. Mixing them
with each other did not produce any useful results, only more of the
same low growth. So, a round of hard thinking came up with a more
refined technique. This required not only skilful planning and expertise
but was also a major task in terms of calculation and registration. It also
required a lot of labour to run the laboratories and the ponds. Last, but
not least, the research required plenty of water space and netting.

T he thousands of fish needed were divided into groups of males and
females, and each of them was given a registration number by means of
a tiny electronic chip inserted under their skin ('tagged', as the scientists
call it). The males and the females were then paired.

T he eggs of one female would be fertilised by two or three males–the
eggs from each mating going into a separate small net-cage. Once the
fish grew to the required size, they were compared. From the families
in which the most fish survived, the biggest males and females were
selected. They, in turn, were tagged and combined in pairs, and from
their offspring, the best performers in terms of growth and survival were
again selected.

A s the people involved will tell you, the whole programme was very
time consuming. Why? Well, for a start, it takes wild tilapia almost half
a year to grow to maturity. To this must be added the fact that the
scientists involved needed time to calculate their results after each new
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generation had grown. Also, at this stage, the institutions involved had
to spend days trouble-shooting, keeping in close contact and comparing
results from the locations where the research was performed. So, step
by step, the methods were refined and simplified. Still, all this hard
work was worthwhile because the results were inspiring.

T he researchers arrived at a promising successive generations of GIFT
fish. These were spread–with all the quarantine requirements and safety
measures needed–to a few countries in the region, to see if they would
work as well on the research stations and in farmers' fish ponds there.
The results were convincing everywhere.
This tilapia is just about the right size to be
harvested. It will be sold, either for use locally or
for export, for a very good price.

A combination of
improvements

N AGRI has kept track of production figures in Thailand, both at the
Chareon Farm, of course, and at tens of thousands of other small
hatcheries and small fish farms. The figures have been clear and constant.
The GIFT strain grows 40 per cent better than the local strain. This
means that a local fish will end up with a weight of around 700 g after
eight months, good enough for the local market. But a GIFT fish receiving
the same feed will have passed the 1 kg mark, qualifying it for a better
export price as a frozen fillet. Plus, smaller GIFT fish will still fetch a
better price than a local fish, because their quality is higher.

A

nd that is not all. The new fish is hardier so, again in comparison with
the local fish, 35 per cent more of its fingerlings will survive to reach
maturity. So, if you combine the better growth rate and the higher
survival rate, the gains made in Thailand are more than 60 per cent.
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P reecha Nawatrilap believes that the results achieved on his farm are
a little bit lower than this. But, on the other hand, his son notes that
tilapia used to account for 35 per cent of the farm's income, with two
other fish accounting for about the same share. But now tilapia accounts
for close to 60 per cent of the farm's income, so you can be sure that
it brings in good money.

B

ut this is far from the end of the story. All countries involved in the
project have continued the selection work. The sixth GIFT generation
of 1997 is now regarded as the new 'base-line' tilapia, and each country
undertakes experiments, both with regard to growth and with regard to
making the tilapia perform better under specific conditions. At NAGRI,
the second generation of 'their own' tilapia is already 10 per cent better
in terms of growth than the basic GIFT fish, and the other countries
report similar gains.

It is not only research stations that use cuttingedge science. Private hatcheries like this one use
advanced technolog y for quality control
inspections.

But there's a lot more

T he project delivered the hoped-for improved breed of tilapia, and
everyone involved could simply have taken pride in that result alone.
But, in the process, the project's partners developed, jointly, a simple
and environmentally friendly method of breeding for improvement that
will work for tropical finfish in general. This technique is now being
used for other species of fish, among them some popular carp species.

T he many institutions taking part in the original project and in the
follow-up and testing of the GIFT have learned a lot of new things.
This was through special courses on the methods and through the
academic work of a number of students who worked on the project.
All the countries which worked on the project now have national breeding
programmes. All this adds up very nicely, giving a strong impact in terms
of what is called 'capacity building'.
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The hatchery at P. Chareon fish farm produces hundreds of
thousands of juvenile tilapia each day, providing food, income
and employment for people in the region.
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D uring the early years of the project, consultations were found to be
so useful that a special network (the INGA or the International Network
on Genetics in Aquaculture) was established. This now involves 13
countries in Asia, the Pacific and Africa, 10 scientific institutions in
industrialised countries and 2 international organisations. What is more,
to secure the continuation of the research partnership, and to ensure
a wide distribution of the GIFT fish–and of later, improved generations
–an international foundation has been set up in the Philippines. This
uses income from the sales of the fingerlings to finance the work. Monthly
production there now stands at around 25 million fingerlings a month.

T he Nawatrilap family's results are not recorded in the official documents
of the project. But such self-made producers are just as much a part of
this very positive story. So, it is for good reasons that the name of the
farm, Chareon, can be translated as 'Progress'–or simply 'Success'.
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Handle
With Care
In the vast sprawl of island nations which exist in the Pacific Ocean,
welfare depends to a great extent on marine resources. Traditionally,
fisheries have provided a major part of the staple food of the
islands, as well as employment and income, both for individual
families and for the national economy as a whole.
With increased population pressure leading people to struggle for
a share of valuable inshore species, resources have declined
dramatically. Also, such overfishing sometimes involves destructive
methods, which not only reduce the abundance of the next
generation of sea life, but which also destroy the very locations
that will support future catches.
The status of the inshore fisheries sector in many island nations
is not what it used to be, and this heralds a warning with regard
to the future livelihoods of the villagers. Since few substantial
alternatives for employment exist in many of the remote islands,
which are untouched by the tourist industry, the downward trend
in the fisheries could upset whole societies.
In fact, fisheries might not be the right term for the multi-faceted
utilisation of marine resources which occurs in the South Pacific.
Pearl oysters, sea cucumbers, and corals are just a few of the
species harvested in the coastal waters of the islands.
The WorldFish Center has taken a strong interest in improving the
lives of coastal people in the Pacific Islands. It has opened a
research station in the Solomon Islands, mainly supported by
Australian and New Zealand funds and scientific institutions.
Together, these partners developed a range of projects which
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could be used to test what could be done to improve the situation
there. They were, of course, looking for activities which might be
of general interest to a number of islands.
Some key recommendations have come out of these joint studies
and the planning undertaken, such as a recognition of the need
to restore biological marine life and to create additional
employment for villagers. These translate as: "we must protect
the fishing grounds to some degree and make sure that fishing is
done more carefully, not destroying its own base in the process."
And "we must take some of the fishing pressure away and look
for additional income opportunities: new ventures should build
on resources already available there and should be based on the
skills of the fishers." And, "we must make sure that all aspects of
these new initiatives can work well in practice."
The first pilot schemes were initiated in the mid 1980s. Very quickly
the scientists realised that this would involve a development effort,
and would utilise all their skills, and even some that they did not
know they possessed–skills which they were definitely not taught
in university.
The 'academic' part of the Pacific programme, which has run for
many years, has itself been demanding. It has involved studies of
how marine life in the area responds to protection from fishing,
and research to discover whether Marine Protected Areas (MPAs)
could be used to replenish stocks in surrounding areas. Some
species have recovered pretty swiftly: for others it looks like it will
take decades to build their numbers up to a healthy level. The
jury is still out, however, on whether these pockets of protected

…the challenge was to make things work using available
technology, and at a cost that the villagers could manage.

species can supply enough juveniles to support increased harvests
in nearby fisheries.
Another vital component of the project was gaining an
understanding of the reproductive cycle and the conditions
required for growth of those species that are not well described
in scientific literature but which are now becoming important.
These
species include
Giant–and spectacular–clams,
blacklip oysters and sea
cucumbers. The new insights
gained were used to design
experiments to find out how
best to grow these sea animals
in secluded environments on
the coast. Had the purpose of
the project been to grow these
organisms in aquaria in
laboratories, life would have
been easy. But here the
challenge was to make things
work using available
technology, and at a cost that the villagers could manage.
The programme is still a 'work in progress'. But achievements
have been made. These include the lucrative production of black
pearls, based on the transfer and adaptation of technology from
the Eastern to the Western Pacific. The project has also helped
develop environmentally friendly catches of colourful tropical fish
and 'coral farms', which often involve village women, and which

are all good export items for the aquarium industry. So whilst,
originally, the production methods were not available, and had to
be developed by the WorldFish Center and its partners, now the
way has been made clear for private enterprises to gradually link
all the elements together.
The policy advice given regarding the protection of resources
and additional employment
options has influenced not
only the small number of
countries directly involved
in the programme. Other
countries and regional
organisations are now
taking an active interest
in the programme, and
are participating in scientific
discussions on how
aquaculture and restocking
can be used to increase
M. McCoy
the productivity of their
valuable inshore resources.
Many of the island nations have had their marine resources staff
trained through the programme.
A very encouraging new development resulting from this work is
the fact that the Secretariat of the Pacific Community have decided
to make the programme a priority activity, while still having the
WorldFish Center play the role of a partner. We have definitely not
seen the end of this story.
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Reefs At
Your Fingertips
It is the dream of any scuba diver to float through the wonderland
of a tropical coral reef, marvelling at the abundant, varied and
colourful fish that swim against a background of silently swaying
coral colonies. The richness is obvious to all–whether they have
been there or have just enjoyed the sight on their television
screens. Marine biologists will confirm this impression. The coral
reefs, in Southeast Asian waters alone, contain over 600 of the 800
coral species which build reefs, and are home to tens of thousands
of species of fish, molluscs and crustaceans.
A centre of tropical ocean richness or, as
scientists would say, marine biodiversity.

survival is a question of balance. Although corals are found in all
oceans, they only build reefs in a narrow belt of tropical water,
because this requires the right mixture of water quality, temperature
and biological life.

But this is more than a tourist's underwater
game park. Out here begins the marine food
chain that feeds so much of the life in the
tropical oceans. This food chain provides food,
employment, income and environmental
protection for millions of people who live on
the vast coastlands and on the islands of the
region.

Because its researchers are very worried about
this situation, the WorldFish Center began,
back in the 1980s, to compile facts and figures
relating to coral reefs globally. Based on stateof-the-art information technology, a computer
J.E. Randall
database (ReefBase) was constructed. Originally
this was simply a database which contained
only information that might be found in the Center's own research
reports, as well as relevant literature and statistics from laboratories
and organisations all over the world, and documentation provided
by the Center's many partner institutions.

Paradise, one might think. But a paradise which is being lost.
Because here people are destroying the harmony which existed–out
of ignorance, greed, neglect or, most probably, in their daily fight
for survival. There is a real danger that this crucial source of life
will be destroyed.
Coral reefs are extremely vulnerable. They can very quickly be
destroyed but require a long time to rebuild themselves. Their
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Human activities upset that balance, or even destroy the reefs. In
recent years, a frightening number of coral reefs have turned
white–'bleaching' is the specialist term–and died as a result of
rising water temperatures. This is, in all
likelihood, an early consequence of global
warming, with the delicate coral reefs working
as a very sensitive indicator.

But, with improved IT options, during the late 1990s the WorldFish
Center developed a website which gradually replaced the earlier
CD version of the database. This new medium has all the advantages
of an interactive search facility as well as a virtually unlimited
capacity for data and links.

…managers and decision-makers responsible for the care
of coral reefs can find information–tailor-made for
them–which caters to their needs and can be updated swiftly.

Because it was created by a research institution, the website is
very special. Of course, it will be consulted by scientists, since it
keeps them up to date with all the relevant academic news from
their field. But ReefBase is unique, because it also provides access
to a lot of 'grey' literature, which is otherwise not recorded. And,
not least, because it cuts and pastes information from more than
12,000 references–which you would otherwise have had to read
from cover to cover. In fact,
more than 500 of these
documents are available as full
texts, downloadable with a
click of your mouse. Perhaps
even more importantly, those
managers and decision-makers
responsible for the care of
coral reefs can find information
–tailor-made for them–which
caters to their needs, and can
be updated swiftly.
Ta k i n g a l o o k a t t h e
superstructure of the website,
you will see how different it is from a purely academic website.
So, some of the keywords given for coral reefs are 'status', 'threats',
'management', 'data' and 'photos', which you can use to find
information from around the globe, for certain regions, specifically
for your country or even for an individual reef.
With satellite maps provided by ReefBase and Geographic
Information Systems (GIS) technology, with the latest recordings

of all aspects of human activity around the reefs, as well as
information about protected areas and trends in environmental
status, you can produce comprehensive documents for fisheries
authorities or one-pagers with key indicators for your minister.
The success of the much-visited ReefBase WebPages is due,
largely, to collaboration between an extensive list of national
and
international
organisations–the 'who’s who'
in coral reef research and
management. These include
the United Nations
Environment Programme
(UNEP) World Conservation
Monitoring Centre in
C a m b r i d g e , t h e Wo r l d
Resources Institute in
Washington D.C., National
Oceanic and Atmospheric
Administration (USA),
ReefBase
the Global Coral Reef
Monitoring Network, and
UNEP Regional Seas Programs. The list is endless. Most key
collaborators are also members of the International Coral Reef
Action Network, which is supported by the UN Foundation.
If the health of the underwater paradise that is the world's reefs
is maintained and, hopefully, improved over the coming years,
thanks should go to www.ReefBase.org. Visit the page one day
and see it for yourself.
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Sharing
Their Insights

A few chilling facts from the warm coastal waters of South and
Southeast Asia: first, there are far fewer fish around than there
used to be. In most countries, stocks are down to between
10 per cent and 30 per cent of their
original, unfished levels. Second, an
intensification of the activities of
fisheries in previous years has led to
the ongoing 'mining' of fish. For
example, in the Philippines, fishing
levels are
30 per cent higher
than the coastal waters can support.
Third, there used to be a very varied
selection of fish in the coastal waters
of South and Southeast Asia, but with
all the fishers going for the most
valuable species, the numbers of
these fish are going down fast. So,
even if the fisheries use ever-more
sophisticated equipment–and in that
way more or less keep up the total
of their catches–the fish taken are
generally smaller and of less popular
species, while the fishing cost per
captured ton increases year by year.
These facts are not exactly hot news, some of them being
drawn from a regional study that published its results some
time ago. The WorldFish Center has been working on these
tropical fisheries problems since its start. But, in many ways,
the countries behind the figures are still behaving as if these
65

numbers are a total surprise. Still, with the new tools that are
at hand they could change their routines, institutions and
policies. Indeed, most are in the middle of such a process of
change.
Those in the know have, of course,
been worried about the situation for
quite some time. So, in 1996, the
WorldFish Center organised a workshop
for scientists involved in coastal
fisheries from Bangladesh, Indonesia,
Malaysia, the Philippines, Sri Lanka,
Thailand and Vietnam. Here they took
stock of national infor mation and
experiences and came up with an
abundance of reference information
from studies over several decades.
Each countr y had, over many years,
compiled statistics from their coastal
waters using what the specialists call
D. Lever
'trawl surveys'. These were not really
intended to record the details of stock
development, but were rather meant to enable the
governments to advise their fishers on where to look for the
richest catches in a particular season. But the statistics they
had gathered could now be used by the scientists as a much
needed baseline. What is more, it was obvious that the figures
were not relevant only to each particular countr y: they
represented regional trends.

…with growing mutual trust, the next logical steps will be for
…brave new initiatives in the interest of the region's common
fisheries resources…

The funding for the workshop came from the Asian
Development Bank, who also financed the recommended
follow-up project for the region: 'Sustainable Management of
Coastal Fish Stocks in Asia'. This project, co-ordinated and
documented by the WorldFish Center, included India as an
additional partner.
Between 1997 and 2001, the
combined inputs from the
countries involved in the
project led to the creation
of an invaluable management
instr ument: the Fisheries
Resource Information
Systems and Tools. FIRST
does not only contain trawl
survey figures on fish stocks.
It also provides social and
economic data on the 10
million people involved in
the fishing industr y in
the region, as well as information about their varied activities,
from village netting to fishing fleet operations.
The eight countries involved in the project provided
documentation explaining their fisheries management systems,
and their practical experiences. The way these systems worked
in practice was evaluated and the systems were compared.
That alone has been an inspiration and a solid base for better

national planning and management of fisheries resources,
because lessons have been learned from the successful
practices and solutions arrived at elsewhere. And, not least,
the project has encouraged people to take a critical look at
the workings of the fisheries institutions, in light of the fact
that they had been created to maximise fish catches rather
than to promote the
sustainable use of coastal
waters.

D. Lever

The countries involved are
all much the wiser at the end
of the project. And their staff
are better qualified to use
their new insights and tools
as a result of the extended
training programmes offered
by the project, which
involved more than 70
people.

It took a lot of confidence-building before every country would
contribute their fishery statistics, which some years earlier
might have been almost 'Top Secret' information. With growing
mutual trust, the next logical steps will be for politicians to
decide on joint regional–or bilateral–action to share not only
figures, but also brave new initiatives in the interest of the
region's common fisheries resources.
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Common sens
Common
Sense

T

he debate is too intense to simply stop for lunch. Even
after lunch boxes have been distributed to the group, speakers
still stand up from the jute cloth spread on the floor in order
to add at least a few, and in most cases many, words to the
discussion. Of course, this is not surprising really, when you
realise that the debate concerns the wetlands and fisheries which lie at
the heart of this community. The agenda of this meeting is important
to every one of the 50 or so men in the classroom. In fact, this is the
final day of a six-day workshop which will probably change the lives of
these villagers.

S o this lunch time is not exactly the first chance the villagers from
Maijpara, in the Narail District of southwest Bangladesh, have had to
speak on this important issue. Nor will it be the last time the group and
its spokespeople meet with government officials, visiting researchers
and representatives from the non-governmental organisations (NGOs)
involved in this project. But before we consider the project itself, we
really need to look at what the villagers have achieved in the last six
days of discussion.

O ver the last six days, the men have been working hard (in separate
groups in adjacent classrooms and in joint sessions) to get a better grasp
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se

of the issues attached to the wetlands and fisheries which are so important
to their community. They have outlined the problems as they see them,
what should be changed to remedy these problems, and which of the
possible solutions will and will not work for their community.

N

ow it may sound as if these men are all fishers, and they do all fish
at least some of the time. But, few of them are full-time fishers. Most
are farmers, who own smaller or larger fields in the area. Others are
agricultural labourers who do not own land, but who do own a waterhole
in the area. But do not be misled into thinking that the women from
the village have taken no part in these discussions. Although they are
not attending this joint session, they have attended their own, separate,
workshop over the first four days. They had the opportunity to speak
out there, and will no doubt be eager to learn the outcome of the last
day's meeting.

W hat they will hear when they are told about the meeting is that the
men, invited from around 1,000 households from five villages, really
considered the problems facing their fisheries in depth. In so doing,
they discovered that they have a lot in common, despite the differences
in their occupations and the amount the of land they hold. The women
will be particularly interested to hear about the debate held on the final
day of the workshop, because on that day the men considered a vital
issue: how should the villagers organise themselves to tackle the problems
identified? To this end, they spent the morning of the last day showing
the local politicians and the fisheries officials the conclusions they had
reached, and what everyone agreed would be the difficulties ahead.
These points had all been recorded on large cardboard posters.

T he rest of the day focused on what kind of steering group to set up.
The result, for now, was the decision to set up a central management
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group, which will not be too big, and some smaller working groups
which will tackle different aspects of the overall problem. But none of
this is as easy as it sounds, especially when you consider the area in
which these solutions must be applied.

A brief geography lesson
Y ou need to be careful when considering the geography of Bangladesh,

Rivers and canals connect most corners of
Bangladesh, and are an easier way of getting
around than muddy tracks or crowded roads.

particularly if you read a figure which states the size of the country in
square kilometres. When Bangladesh is in the dry season, roughly the
first half of the year, the figures given will probably be correct. But,
during the other half of the year, the size of the country is up for
discussion. Why? Because large parts of it will be covered by water,
although most of it will not be much more than 1.5 m deep. This flooding
is a result of the monsoon season. This delivers massive rains directly
onto the flat lands, while giant rivers rush down from the north, all the
way from the mighty Himalayas.

B ut do not expect Bangladesh to be divided into two distinct pieces,
a dry part and a wet part. In places, the flooding covers huge areas with
only a few landmarks rising above the waters. In other areas, including
those around the village school of Maijpara, the flooding turns only the
low-lying land into lakes.

I t is just such a piece of land (soon to be lake) that the men are discussing
in the village school. Of course, they do not have to switch between the
terms 'land' and 'lake', because their language has a word to describe
these areas. To them, this area is simply a 'beel'. Nearly all of the 250 ha
which make up this particular 'beel' are, for part of the year, used for
agriculture, mainly producing rice. For the rest of the year, the area is
fished. If the whole process was left to nature, the 'beel' would, after
some years, grow in some directions while other parts of it decreased
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in size. An embankment, canals and sluices have been put in place and
expanded by Government projects over the last few years. So, now the
'beel' is more or less a standard size during each monsoon season.

V illages are built on the edges of such 'beels', far enough away that
they remain dry most years, but close enough that the fields or the
fishing are nearby. By tradition, nearly all the families in the village will
come to catch the fish which end up in the 'beel', and harvest the snails
and useful water plants there. The fish swim in from the surrounding
rivers and lakes as the waters rise, and the whole system looks as if it
should be able to go on like this forever. Unfortunately, this is not the
case.

Another meeting

Farmers tend small rice fields here for half the
year. But, the seasonal rains have now turned
those fields into fish-rich waters.

F urther up the road from our village lies the large, provincial town of
Jessore. Back in 1995, a meeting was held here similar to the one which
has just taken place in Maijpara, though the meeting room at Goakhola
primary school was even smaller than the classroom used in Maijpara.
The 350 families around the 'beel' at Jessore had witnessed the same
sad decline in productivity as is now worrying the people at Maijpara.
Slowly but steadily their fish catches decreased, and species of fish wellknown in their parents' days had disappeared from the waters.

E veryone agreed that the explanation for this was obvious: the population
was growing and, because everyone fished, over-fishing was the result.
The first get-togethers between the families were not as well organised
as the Maijpara workshop, but they came to the same conclusion: "we
need to organise ourselves if things are going to improve".

A n NGO was already working with other projects in the area, and the
villagers contacted them to discuss their problems. These were just the
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A WorldFish Center staff member gives useful advice to a villager
and, at the same time, learns more about what the villagers find
works best in their fields.
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right people to contact, and it was just the right time to contact them.
The NGO had just begun to co-operate with WorldFish Center staff in
Bangladesh in partnership with the Department of Fisheries, and had
begun working on exactly these problems. What is more, they had
secured funds from the Ford Foundation for action to combat the
alarming decrease in fisheries operating from 'open fresh waters' (the
technical term for the lakes, rivers, canals and, of course, 'beels').

B ecause of all this, the answer to the question which took up so much
of the final day of the meeting at Maijpara was already obvious in Jessore.
They had already founded a Management Committee of 27 people. This
represented all the relevant families, as well as all the local authorities,
local politicians and fisheries officials from the area. No group is
unrepresented, as five of the members are women (one of them an
elected a councillor in local government). Starting in the mid-1990s, this
group came up with a number of ideas which really broke with the past.

How it used to be...

L et's just, for a moment, go back to 1995. It is early in the year, so the
'beel' has dried up. Almost everywhere you look there are rice fields,
and now and again a small hole dug in the ground to retain water.
Outside the perimeter of the 'beel' flows a canal, but only a few fishers
will try their luck there, as virtually all the fish are gone; only when the
rains come back will some fish return.

A s soon as a new supply of fish comes into the 'beel', everyone will
begin catching as many as possible, from fully grown fish to those
undersize–right down to the very smallest. To make sure that everything
is taken, people will closely inspect the ground when the last of the
water drains away from the fields, grabbing any fish trying to hide in
the mud. The families who own a water hole are the lucky ones, as they
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really benefit from fish left over at the end of the wet season; once the
wet season ends, they too will concentrate on agriculture. This was the
recipe which, once the population began to increase, ensured that the
number of fish went down year by year.

... and how it changed

A t a meeting of the Management Committee of the Goakhola-Hatiara
'beel', the now experienced chair proudly recounts what happened
following the institution of Community Based Fisheries Management,
CBFM as everyone calls it. The committee was started in 1997, practical
work began in late 1997 and the first results were seen in 1998.

H e explains the goals and objectives of the scheme and explains why
they were handled in the way they were. Certainly, he states, the fish
belong to everyone. Even if some of the people are not landowners,
they have always had the right to harvest the fish. This rule still holds
true under the new scheme. The only difference is that now there are
limits to how often you can fish and which fishing tools you can use.

A

nother problem these people had faced was that the 'beel' was 'fishedout' each year. If no fish remain, there is no security for the next season.
Part of the answer to this problem consisted of the villagers clubbing
together to rent five of the waterholes or 'kuas'. Fish would be left in
these to grow during the dry season and so start producing fish fry when
the next monsoon started and the water rose again in April. These 'kuas'
were thought of as a small game park for fish, a 'sanctuary' to use the
term used by the researchers behind the concept. No one was allowed
to fish in the selected water holes, so that the fish growing in them
could invade the 'beel' in numbers. Later in the season the sluices would
also be opened to let in other fish from outside.
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T he idea of a sanctuary was a difficult concept to implement, because
fish have to remain untouchable for at least two to three months, to
make sure they grow to a big enough size. So, you have to impose a
kind of hunting ban or 'closed season', as it is often called. But this is
easier said than done when the fish are visible and tempting everywhere
in the shallow water.

I

n fact, the reason the whole project worked, more or less, from the
start was that a system of 24-hour guards was put in place. In the day,
the women would watch over the water holes; then, at night, the men
would take turns keeping an eye on the fish and so keeping everyone
in line. Not that this system was totally foolproof, because there would
always be some outsider willing to try their luck. It was even thought
that a few people within the 'beel' community might believe that they
could get away with just a few fish now and again. But, it was decided,
rules are rules. So now if a family is detected fishing out of season, it
risks having its fishing gear confiscated by the Management Committee.

T he chair will assure you, with the full backing of his committee, that
the scheme has worked. The fish of his childhood are back, and there
is enough to go round. The project's statistics back him up too: from
1997 to 1999 the catches went up by 41 per cent, and this trend is still
increasing.

In the open air

B asonti Audhikary is one of the villagers in Goakhola trusted by her
neighbours to sit on the Management Committee. She is quite happy to
show you how the new ideas have worked for her and her young boy,
even though her husband has only taken a very limited interest in the
work.
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As Basonthi Audhikary feeds rice bran to her many fish, she inspects
them and is proud to see how well they are growing.
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H er small homestead is not much larger than a typical European
suburban family garden. The 26-decimal plot ('decimal' being the
measurement used locally) is divided into a piece of land on which there
are a few small buildings and a pond, which right now contains growing
shrimps. One of the buildings is a small barn with two calves tied to it.
Chickens roam everywhere, and there are ducks and ducklings enjoying
their freedom on the pond. The agriculture on this homestead consists
of a fruit garden, with tropical fruits which range from banana to papaya,
coconut, guava and mango. Now much of this fruit can be sold for a
profit. However, Basonti has gone from being a full-time agricultural
labourer to a landowner in the last few years, and she could not have
achieved that simply through what is produced on this little homestead.
Outside her homestead, Basonti has added steadily to her land and
fishery holdings in the middle of the 'beel'. In 1997 she bought 24 more
decimals, in 1998 she rented 28 decimals, in 2000 10 decimals and in
2002 another 50 decimals.

A s a result of her new-found prosperity, Basonti now has a tube-well,
which provides good quality drinking water, and a concrete toilet of a
standard that would not really have been known in the village some
years before. In fact, such toilets are now commonplace, though they
were once regarded as facilities which only the better-off could afford.
But there is one modern convenience which other households have but
Basonti has not yet had installed: a tin or, even better, a concrete roof.
But Basonti happily explains why she still has a straw roof. She has
invested whatever new money has come her way in land, and she does
not want to go for a tin roof, which is the cheap solution. She would
rather wait until she has acquired enough land to promise her a secure
future, then she will have a genuine concrete roof constructed.

B asonti's achievements are closely connected with the advice and

76

training she has received over the years. The NGOs in the area, the
partners of the WorldFish Center and, of course, the small amount of
credit they gave her to help her over the first hurdles she would
encounter, have all helped her improve her small farm and establish and
expand her fisheries. Her parents, who live just down the road and who
have watched how she handles the intricate affairs of her small rural
home, admire the progress she has made in life just as much as, we are
sure, you do.

A representative of landless workers makes a point
during a debate. The villagers are deciding how
they should pool their resources, to make best use
of the fish stocks available in the wetlands around
their village.

Will it carry on?
B

ack in Maijpara, the people attending the opening meeting of the new
Maijpara Beel Association have observed what is happening elsewhere,
and have high hopes that they will be able to repeat Goakhola's success
story.

B

ut they know that they will face some difficulties. So, at the end of
their meeting they ask, as has always been their intention, that the NGO
continues to work with them, not only in terms of advising them on the
new techniques but also by acting as an impartial intermediary. This is
a very important role, and if you consider just some of the in-built
dilemmas you will understand why. For example, the landowners will
probably want the 'beel' to be drained as early as possible, so that they
can carry on farming, but the fishers will want the water to stay. Labourers
may lean towards the fishers' side. But this is not certain, because they
can use the cash income provided by field work. What is more, if you
are a landowner, your interests will be different if your fields are on the
higher part of the 'beel' and not on the lower part.

B

ut, while there may be some tension within the group, we should
remember that the project remains a community effort in which the
villagers work closely together. So, for example, the cost of renting the
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'kuas' is divided amongst the community, though the Beel Association
will, in the beginning, obtain credit from the project. If, later, Maijpara's
Beel Association becomes more ambitious, as is the case in GoakholaHatiara, they will need even more money.

G

oakhola-Hatiara's Management Committee has its eye on a piece of
canal next to the 'beel'. They can rent this for a five year period, and
keep native brood fish in it all year round. But, they will have to pay up
front. This is high on the agenda right now, because only collectively
can the members raise the required amount (around US$ 350).

T he WorldFish Center and the Department of Fisheries keep a close
eye on such project developments. But this is no easy task, because the
programme of which this project is a part is growing very quickly.
Financed by British development funds, the programme is now being
expanded, from its first phase, to cover over 100 pieces of open water.
Up to 30,000 families will be added to the 5,000 or more who have
already benefited from the early years of this progress-oriented,
co-operative work scheme.

A salesperson carries baby fish ( fingerlings) to
sell to pond owners. He might come back and
transport them to market in half a year's time,
once they have grown to a marketable size.

M aybe the best sign that this programme is in good health is given by
the keen interest the Bangladeshi authorities have taken in it. They
realise that it is good sense to let whole communities take care of their
own resources. Community support for sanctuaries and the use of a
closed season are concepts that are finding their way into national
policies. Gradually, rights to the use of government-owned open waters
are being transferred to local communities for stronger protection and
higher income.

N o wonder that the participants in the Maijpara workshop found it
worth their while to postpone lunch and get their future on the right
track.
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Spreading
The News

T

he giant plastic pipe resembles a fierce fountain as it
splashes greenish water into a concrete basin. Of course, the
bubbling water is nice to watch in this sandy landscape, but
it does look like a waste of this precious resource. Still, the
small flock of people gathered around the pipe and basin
in the glaring sun are not concerned with the possible waste of a little
water. They are impressed by the pump that drives the water, newly
installed after electricity was established here some months ago. This
pump is quite an investment but, when you know why it was installed,
we think that you will agree that it was a good investment. Several people
will help us understand how and why this pump came to be in this arid
desert; but first, let us seek shade in this nearby stone house.

T

his is the combined field office and staff room for the workers of a
fish farm in Fayoum Province, about 90 km south of Cairo in Egypt. Some
might find the view from the open shutters pretty dull, pond after pond
dug into a barren piece of land, which is so low that it is 42 m below
sea level. However, one of the pond owners, 73 year old Mr Nazmy Abdel
Rahman Shafi, finds the view from this little building particularly inspiring.
He has spent 20 years of his working life here, and now takes great pride
in one of the bigger ponds in the system. This pond really 'came to life'
in 1999, when something very new happened. In that year
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Mr Nazmy Abdel Rahman Shafi, together with the other owner of the
pond, Mr Mohammed Gouda, agreed to be a partner in a field research
experiment run by WorldFish Center. In many ways, this partnership was
more or less the result of chance.

An entrepreneur at heart
C hance appears to have played a key role in Nazmy's life. After many

years spent as an agricultural farmer in the area, he diversified into
heavy machinery. In 1980 he was contracted by the Government to build
the stretch of highway that now runs above his fish farm. In order to do
this, he needed more earth than was immediately available. So, he asked
the owner of some nearby land if he could dig there–after all, the land
was not being used and it was not fit for agriculture. But the answer was
"no". If he wanted the earth, Nazmy would have to purchase 3 feddan
of the land–about 3 acres all in all. Nazmy agreed. He bought the land
and dug out the earth he needed, leaving big holes behind him. He later
bought 3 more feddan of land, in order to finish the road.

W hen the road was nearly completed, some travellers from northern
Egypt stopped and asked if the big holes were going to be used as fish
ponds. Now this is not really what Nazmy had intended them for, because
fish ponds and aquaculture were a very new thing in this part of Egypt
back then. They were only just beginning to be developed in the Nile
delta region in the north of the country. But Nazmy and an engineer,
Mohammed Gouda–as you may have guessed–were interested in the
idea, and started asking questions. The answers sounded promising, so
they took their bulldozers down from the road and created orderly
ponds and dykes. They also organised diesel pumps, pipes and everything
else that they knew they would need.
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N ot that they knew much about their new trade. This was the first fish
pond to be created in the whole province, so there were no neighbours
around to learn from. Gouda took a study tour in the north and bought
fish fry, which had been caught in lakes and rivers, from fishers. The
ponds were stocked with tilapia and mullet in 1981, and the first catch
was sold in the local market in 1982. Impressed neighbours copied their
endeavours and created new fish farms. As a result, the Fayoum region
is now dotted with many fish ponds, and produces as much as 2,400
tons of fish a year. That could have been the full story, but it was not.
There is actually much more to it.
Electricity has now been installed on Nazmy Abdel
Rahman's fish farm. Investing some of the farm's
profits in this way will allow Nazmy Rahman to
better control the water quality of his ponds, so
increasing his farm's productivity.

A need to know
I

n 1995, a WorldFish Center office was established in Egypt, with financial
support from the Japanese Government. The staff there soon began to
conduct research, and it became quite obvious to them that the
production levels of most of the fish farms they studied were far too
low at that time. Certainly not much was known about the whole business;
the farmers were not always very careful with regard to management,
and more or less followed a standard recipe for fish farming. So, they
regularly added the fertilisers they knew to be necessary for plankton
production, and supplied fish food based on a standard ration per
fish–though they were not always exactly sure of the number or size of
the fish in their ponds. They also added more oxygen to the water by
churning it, using (undersized) machinery, but could only guess when
such measures were needed.

S o, what more could be done to improve production at the farms?
Nazmy and Gouda tried out quite a few things at their farm over the
years. Freshwater shrimps were mentioned in the media as a new gold
mine, so they tried to produce them–but found that this did not work.
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They tried eel production–not a good idea–and ventured into the
production of delicious sea bass–again, no success.

B ut Nazmy and Gouda were always ready to look at new ideas, so they
welcomed an invitation from WorldFish Centre which asked them to
participate in a training programme on fish pond management for fish
farmers. This was a three-week course for 14 fish farmers and was, you
may be surprised to hear, the first ever training course run for such
farmers in the whole history of modern aquaculture in Egypt–around
25 years.

T

he training programme was a joint effort on the part of the WorldFish
Center and the Egyptian Social Fund for Development. It turned out to
be a big event for everyone involved. There was so much to learn that
was new and, as it turned out, so many different ways to manage all the
factors involved in the complicated interplay between farm and nature–all
of which you need to know if you want to be an efficient fish producer.
The last week of the course was held back in Fayoum, where the farmers
were surprised to learn many new things about their own ponds.

T he course was such a success that more were organised. What is more,
a new partner, the Multi-Sector Support Program (MSSP), joined the
programme. The MSSP is itself a programme, run by the Egyptian Ministry
of Agriculture and the European Union, which supports farmers by
providing them with soft loans and which is also involved in culture
fisheries.

Taking a chance

One of the main things the Fayoum fish farmers needed to learn was
how to manage their holdings more efficiently. In order to see an
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example of one of the simple management issues that needed to be
addressed, let’s take a closer look at Nazmy and Gouda’s fish farm. If
you walk by the side of one of their greenish ponds with one of the
WorldFish Center's scientists you will learn, as the farmers did, that the
pool does not require fertiliser, at least not right now. Plankton is in
abundance, and you will actually lower the water quality rather than
enrich the food base if you add fertiliser. Obviously there were many
aspects of pond management that needed to be addressed.

S o the MSSP and the WorldFish Center decided to continue their coOn this farm, ponds are aerated efficiently,
using a modern, propeller-based system. This means
that the fish remain comfortable even in very hot
waters.

operative endeavour. An agreement was reached between them and the
farmers to undertake a full-scale experiment, in order to determine the
best possible pond management system. It was decided that this scheme
should be managed by a farmer but guided by advice from the WorldFish
Center’s experts.

N ow, this was not simply a new idea–it was risky for both sides. The
Center would have to work under field conditions, where far fewer
elements of the process could be controlled. What is more, they could
not afford to fail in this aspect of the programme. If they did, the farmers
would regard the whole training programme as useless, giving only bad
advice and empty recommendations. From the farmer's point of view,
the work would involve time, labour and money–plus one pond would
have to be reserved for the experiment. A failure would be difficult to
swallow. Who wanted to try it? Yes, you guessed it, Gouda and Nazmy.

A hotline for help
R

eaching an agreement as to the fundamental aim of the experiment
was not too difficult: the economics of the fish farm should be improved.
This should not necessarily be achieved by producing a bumper harvest
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of fish, as that might cost too much. Instead, the cost of production
should be lowered. The partners wanted to produce as much as possible
for the same amount of money as before, so making sure that the profits
were higher than before. Actually, their ambitions were even more bold:
the profits should be doubled.

B ut many of the other decisions that had to be made were more
complicated–and the farmers were in the driver’s seat here. So, the
good advice the researchers gave when they said the farmers should
concentrate on farming only tilapia fish was vetoed by the farmers
themselves. The farmers felt that keeping tilapia alone, while it might
be the easiest option, was bad business practice. If you mix the stock
with mullet your catch will bring a better price from the wholesaler.

O ther surprising advice given by the scientists was often accepted
sceptically. Obviously the farmers wondered "do they know what they
are doing?" In most cases the researchers did know, but this did not
stop them holding their breath now and again while they waited to see
if the routines used in the research station worked on the farm. So, for
example, they tested the water–month by month–and told the farmers
not to fertilise the pond for the time being, which went against the
accepted procedures. They also told the farmers to skip a feeding time
if the trays in the water were not completely emptied.

T he telephone was often used, even outside office hours, when the
farmers consulted the WorldFish Center about strange happenings. One
day a rather alarming call was received: a number of the tilapia were
floating, dead on the surface of the pond. This happened over a number
of days–what was to be done? The regular testing showed that there
was no disease in the pond–the fish that had died were apparently
healthy specimens–until they died, that is. Also, only tilapia died.
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Now that his farm is running smoothly and efficiently, Nazmy
Abdel Rahman can enjoy a relaxed meeting with a WorldFish
Center staff member.
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T he mullet were untouched. A possible reason was that a shortage of
feeding trays, coupled with the aggressiveness of the larger tilapia,
produced this effect. So the advice was: stop feeding right away. And,
to the farmers' surprise, the fish stopped dying right away. The scientists’
understanding of the tilapia’s behaviour resolved the problem. Afterwards,
the number of feeding trays was increased and the problem did not
recur.

W ater quality proved to be the crucial factor in the study. You might
know that Egypt is not blessed with much rain–there is not enough
fresh water to go round. Because of this there are water priority sectors,
and aquaculture is not among them. Agriculture, however, is high on
the list. All crops are irrigated and, what is more, agriculture also takes
up all the decent land and leaves only unproductive land for fish
farming–so much so that fish farmers sometimes even use strips of
desert. The water used in fish ponds is, therefore, provided by drainage
from agriculture, and so contains minerals–as well as much of the
fertiliser necessary for the ponds. But salts concentrate in the water
during the hot months, when a lot of water evaporates. At the same
time, during those months, the amount of oxygen in the water, which
is necessary for the fish to breathe, drops to low levels. For that reason,
the water is shifted–the greenish fountain of water we first saw at the
front of the farm is actually being pumped out of the ponds–and air is
drawn into it by means of small propellers. But you should only shift
your water and start your propeller when the tests tell you that you
need to. Otherwise, you waste a lot of energy and money without reason.
What is more, the problem of fish dying because of saline water can be
minimised. Researchers now know that we can gradually acclimatise
young fish to a small concentration of salt, by placing them in a separate
basin some days before they are put into the pond.
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T his was the kind of knowledge collected during the study. Everyone
came out much wiser and, at the end of the year, the fish were sold and
the results calculated (we will return to those results in just a moment).

Taking it seriously
N

The modest offices of the Fayoum Fish Farming
Association. Membership is growing fast, as people
recognize the key role it plays in making modern
pond management a success in this area.

ow, if you look about you, you will see that there are electricity cables
running all over this farm. It is at this point in our story that these
become important. After the study, Nazmy and Gouda realised that they
had relied too much on standard procedure. They had not had the
experience necessary to keep an eye on conditions and adjust their work
programme throughout the year, in accordance with the development
of the fish and the changing quality of the ponds. So, the basic findings
of the WorldFish Center were that Nazmy and Gouda had been
continuously over-investing because of their lack of experience. They
had been supplying more food than was necessary, fertilising much too
often and working on the water's quality when it was actually quite OK.

B

ut Nazmy and Gouda did not decide to invest less in their fish farm.
Instead, they decided to invest differently, by buying big, professional
pumps and installing aerating machines that could do something serious
about any problems when they appeared (hence the need for electricity).
And, exactly the same conclusions were arrived at by their colleagues,
virtually all of whom were members of the very impressive co-operative
known as the Fayoum Fish Farming Association. They realised that,
because fish prices had dropped over the last few years in Egypt, they
had to work more efficiently if they wanted to stay in business and make
a profit.
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Breaking the news

A logical next step in the programme was to recall the participants of
the training course run before the experiment and let them know both
what had happened and why it had happened. So, a workshop was set
up–again supported by MSSP–in Fayoum. But, instead of only 14
participants, this time more than 40 people turned up to learn that, yes,
the difficult goal set for the study had been met. The profits had doubled!
And, the amounts involved in this calculation were quite impressive,
involving the production of 4,255 kg of tilapia and 2,140 kg of mullet
from the 2.1-ha pond. The production costs were US$ 8,384.

I t was calculated that the biggest expenses of any such project would
be feed, the pond lease–if the pond were not your own–and the purchase
of fingerling fish. In this case, the project ended with a total sale price
of US$ 15,206. Great news for everyone, as this meant US$ 7,000 in the
pockets of the pond owner.

T he responses prompted by the study were many and positive. First
of all, it was felt that the experiment should be repeated on another
farm (everybody agreed on that). And, later, the project was expanded
to another part of the Fayoum province, and this time involved even
more farms (it was supported by the same partners). The results from
the follow-up experiments are still being analysed, but it looks very
much as if they too will be 'hot news'. Interest in the results of the study
is spreading. So, last year’s training course attracted 120 people, while
more than 200 have signed up for this year’s presentation day.

T he figures from the study had an almost immediate impact on the
original co-operative, which had never seen as many new members as
it did in the week following the workshop. From less than 100 members,
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The fish farmers have to observe water quality closely to make sure that the
chemical balance is just right and that oxygen is added from the air now
and again. A good job ensures fast fish growth and high survival rates.
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the co-operative grew to 257 members (its present number), which is
about 85% of all the fish farmers in the province. This has, of course,
made the co-operative a very serious partner for the businesspeople
who deliver fish feed: the co-operative has negotiated very good deals
and interest-free credit for its members. It has even convinced the
industry that they should deliver to the farm gate, at no cost of course.
This was unheard of before.

T he MSSP has taken a very keen interest in the co-operative, and has
secured loans, with easy terms, for members. It has even helped the cooperative to better equip its office in Fayoum.

S o, though there was a set of small measurement instruments at the
office, MSSP recently provided a modern travelling laboratory, and 40
members of the co-operative have now requested that the service come
regularly to their ponds. But why don't more members make regular use
of this service? The answer is this: because they don't all need to! The
officer operating the instruments visits everyone early in the year and
then provides them with a profile of the water quality of their ponds.
If the quality of the water in the ponds looks OK, he will be called back
by them only if it looks as though there might be something wrong or
if something mysterious is happening.

B ut, a leading member of the co-operative is among the few who have
said "thanks, but no thanks" to the water quality testing service, even
though it is very cheap. Why? Has he not understood the message?
Actually, he probably understood the study better than most–he has
bought his own portable test-kit.
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On her
own feet
On Her
Own Feet

L

ooking at her, sitting calmly and smiling in the middle of
her fenced courtyard, you would believe that Mrs Jessie
Kaunde had all the time in the world. There is no noise from
traffic, as the dusty road outside the fence is empty. At the
moment, the only noise is the laughter of children splashing
in a nearby pool. But, if you were to take things at face value, and believe
that it is always this quiet here, or that time is of no importance here,
you would be totally wrong. This household, in Mangwengwe village in
the Zomba district of southernmost Malawi, can be a very busy place
indeed.

Y ou have arrived at a quiet time. So, for a while, the easy atmosphere
and small-talk prevail while a few chickens scrape around in the dust.
Then a black rooster, who believes it is time to impress the broilers (or
the visitors) crows so loudly that it is hard to hear a word of the
conversation. So, let us leave the chairs and the shade and look at what
is behind Mrs Kaunde's white-painted concrete house.

Y

ou will find that you have arrived on a lucky day. Just behind the living
quarters are a line of smaller buildings which, until recently, housed 500
chickens. Consider how hard the rooster had to work to impress them
all. They were sold after eight weeks, once they had grown to broiler size.
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Of the 510 that had been bought as one day old chicks, only ten died
off–a very low loss rate indeed. The rest were fed commercial feed and
then simply sold at the farm gate, after a few notices were placed around
the village.

S

o, you might think that Mrs Kaunde is a successful chicken farmer.
Someone who knows the rules of the game. It is obvious that she knows
how to treat the chickens by dosing their drinking water with medicine.
And she also knows that it is better to keep only 500 birds in her chicken
house (even though 600 are recommended) and so make sure that they
are all well fed and that they do not fight. But if you ask Mrs Kaunde if
chicken farming is the family's trade, she will say "yes and no". To
understand that answer, we need to know a little more about Mrs Kaunde
herself.

A s a 47 year old widow, whose three grown-up children now live away
from home, Mrs Kaunde manages the household on her own. She is one
of the many female household heads found in southern African
agriculture. But she is not alone in the house, she has taken in three of
her grandchildren–remember the laughter and the splashing water we
heard earlier? We will meet them in a short while.

C

hicken farmer, then? "Up to a point", Mrs Kaunde admits. The cash
from selling chickens a few times a year goes a good way towards
providing for her family's needs. It pays for the children's general
educational expenses (for example, school uniforms, text books and
paper and pencils). It also allows her to send her youngest son to
secondary boarding school.

Behind the hen house

T here is another poultry house in Mrs Kaunde's backyard, but it is also
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The neighbourhood children channel surplus water,
from the canals which feed the fish ponds, into
irrigation channels in the surrounding fields.
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empty. Until some weeks ago, however, as many as 105 ducks resided
there. Like the chickens, they were also sold off recently. But what might
surprise you as you look around is that there are very few marks to show
that poultry have been living in any of these small clay buildings.
Everything has been cleaned up thoroughly. And for a good reason. As
Mrs Kaunde will tell you, nothing goes to waste here, and definitely not
something as valuable as chicken and duck droppings.

B

ut why are chicken and duck droppings valuable? The explanation lies
just behind the house, where the farmland begins. As you can see, there
are around 3 ha–mostly consisting of green land but some occupied by
a cluster of three small fish ponds. The small field, the garden plots and
the fish ponds will take whatever manure she can spare–hence the clean
poultry houses. The ponds need fertiliser to make algae grow as feed
for the fish, who pop to the surface now and again to snatch at an
inviting bit of greenery floating on the surface.

A re these the ponds where we heard the children playing earlier? Were
they playing in dirty, fishy waters? In fact the answer is "no". The children
are not in the ponds, they are further away. But, in spite of their happy
voices, they are not really playing. They and their friends are doing farm
work in their after-school hours. Maybe not particularly hard work,
but definitely useful work which must be done here. Let's walk over.

Water, water everywhere
W e recommend that you walk barefoot here–in any event, do not bring
your best shoes along. If you could see through the eyes of one of the
small hawks circling above, hoping for a bit of fish, you would be able
to see exactly why the ground is so muddy. Not too far from the Kaundes'
farmland is a small river, and a system of small canals have been dug
from this to take water to the ponds and to encircle every garden-plot
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and field. But this alone does not provide enough water to grow green
maize and vegetables. So, all plants are grown on small ridges, to let the
water from the canals be diverted through the tiny ditches between the
rows.

T he canal water runs slowly downwards from the river, and care is taken

Because fish farms have a readily available water
supply, fields like this can be kept green even in
the dry season. To local fish farmers, this can mean
the difference between food security and
starvation.

to regularly clear the canals. But, in each plot, the water needs a bit of
lifting to reach the plants. This is what the children are doing–using
hoes and their hands they are gradually irrigating the small maize field
and darkening the soil nicely. But, of course, eight children in a
line–working on their own and splashing in nice cool water on a hot
day–cannot help wetting a neighbour now and again (or even quite
often). Still the beauty of the thing is that all the water will, in the end,
hit a piece of land in need of it. So let us call it 'playing while you work'.

In a group of her own
S

o, one might call Jessie Kaunde a farmer with fish ponds. But, she
would not subscribe to that. She would stress that all the things she
does are combined in her correct title: fish farmer. These days there are
quite a number of fish farmers around, but only a very limited number
of them are female. In the fish farmer group that Mrs Kaunde belongs
to, she is the only female. In the neighbouring village the picture is the
same: out of 19 group members, there is only one who is a woman
farming fish on her own.

B ut, if you ask the wives in the fish farming families they will tell you
that they contribute as much as their husbands, except that they do not
take part in construction work.

F or many, and Jessie Kaunde is one of that group, the tricky part of
taking up fish farming is the construction work. It takes many hours of
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hard manual labour to excavate a pond which is deep enough (around
1 m deep). The pond also needs to have broad dykes around it. These
are used for walking on and, hopefully, also for growing vegetables and
bananas, or simply grass for small animals to graze–they will fertilise
your ponds while they eat there. Because of the work involved, not all
ponds get dug to the right depth and many dykes are very narrow and
muddy, hence the advice to go barefoot when walking here.

O f course, on many fish farms you will see the odd very small pond.
Small ponds make for cheaper construction, of course, and so are usually
the sign of a tentative beginning being made by a newcomer to the trade.
Maybe they saw their neighbours taking up the trade and wanted to have
a go on their own but, not being exactly sure what was needed, tried a
small pond first. Of course, this is not the only way to hear about fish
farming. Other people, Mrs Kaunde included, have been introduced to
fish farming by means of a national radio programme, which did not
necessarily give the full picture.

An efficient system of vegetable gardens and fish
ponds. By mixing co-operative work with private
ownership, farmers in southern Malawi have
radically altered the landscape of this upland
valley.

S

till, you can bet that everybody takes better care when they build their
second pond, and Mrs Kaunde is no exception. She made sure that her
second pond was deep enough and big enough, and that it had stable
dykes. Also, excavation work in a number of places shows that pond
number one is now being improved. The first year of fish farming has
sharpened Mrs Kaunde's appetite; now she is seeking expert advice.
So, WorldFish Center staff, housed at a nearby research station, are
eagerly consulted whenever they come by to make observations and
give advice.

A very special group
I

n a different corner of the district, no one has made the mistake of
constructing fish ponds which are incorrectly proportioned. Here nothing
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is left to chance, since all the ponds are created through group work
involving the 28 members of the newly formed association. So, even the
first time round, they always build the ponds correctly. A local branch
of an international NGO, World Vision, has taken an interest in the fish
ponds, and has secured Australian funds for setting up what little
administration is needed for a small scheme quite different from anything
else around.

B

This man is considering how best to implement
the improvement plan he developed when attending
a training course for new fish farmers. He intends
to make more improvements each year, as and
when he can afford them.

ased on the advice of farmers, they have located a rather unlikely
piece of land on which to implement the scheme. They have opted for
the high and flat part of an upland valley, with villages below it–typical
rice land really you might think. But rice has been tried here, as has
maize, and the owners found that they did not have much success. Still,
it was fairly simple to divert water from the mountains this way and,
over a two-year period, the area has been turned into a vast lifted plain
of ponds, exposed to the sun and the skies. Now there are 80 large
ponds, and more are being added by the month.

G

radually the grand scheme is being put in place. All the flat land will
be developed into ponds and, in the surrounding area, vegetables,
bananas and off-season maize will be grown–making good use of spillover water from the ponds. The interesting thing about the scheme is
that the agricultural waste used to fertilise and feed the ponds will not
only come from the surrounding belt of fields. The member farmers–who
own the ponds and the surrounding vegetable gardens individually–will
bring leftovers from their homestead up here, to be recycled in the pond
water. After all, no one lives more than 1 km away.

T he opportunity to set up this unique assembly of ponds existed only
because the village head–the traditional authority in these parts–was
able to compensate the farmers who owned the land by giving them
corresponding pieces on communally owned land nearby. The association
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which built the ponds is the focus of free advice given by the NGO which
helped them. And, all of this is based on methodology developed by the
WorldFish Center and its counterpart, Malawi's Fisheries Department.
We follow this promising new concept with interest. Now, the project
is starting to produce so regularly that production is expected eventually
to be too high for the passers-by to simply buy all of it. So, the association
is considering setting up an infrastructure for sales, using transport
organised jointly by farmers.

What about the extras?

O f course, such a project would not suit everybody. Jessie Kaunde and
her group of fish farmers might not necessarily see this project as a
model they should follow. If you asked them, they would give you quite
a few reasons why they thought this system would not work for them.
They like the fact that their ponds are next door to their houses and
that the water system used covers their whole plot, and not only a piece
of land they own some distance away. If they wanted to be productive
at both places, they would have to develop two water systems. And, they
would probably not be able to take all their waste to a pond which was
some distance away. What is more, many of them would miss the
opportunity of having ducks sitting on their ponds. Certainly, you would
have trouble keeping ducks in a place where there was nobody to lock
them up at night and keep a watchful eye on them, as is done down in
the village. Also, not only do the ducks fertilise the ponds, they take
insects sitting on the water, and eat the eggs of the mosquito that carries
malaria. They also eat snails, some of which carry the frightful disease
bilharzia. This service is not insignificant. Surveys have shown that fish
farmers, even those working with water all the time, suffer fewer waterborne diseases than other farmers. The reason for this is, probably, that
the ducks 'clean up' their ponds for them.
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Through hard work and dedication, Jessie Kaunde has built a
successful fish farm and ensured that she and her family have
a more secure future.
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Food and cash
T

he pioneers in the upland valley had few cash problems when it came
to construction work–they could rely on each other. Other people may
find it more expensive to construct their ponds but, in the long term,
the cash benefits can outweigh initial costs. Down in Mangwengwe,
Jessie Kaunde made some profit from small-scale trading: buying fish
from fishers on the lake and selling it at the market (so you could add
the title 'petty trader' to the list of her careers). But, she gave that up
when fish farming became possible, back in 1999–"much better business",
she explains. Even if the chicken farming can be fine, it is risky. Some
chickens might die, and one might not be able to sell the broilers at
exactly eight weeks old. If you keep them longer, you have to feed them
with expensive feed, but they do not fetch a better price because they
will only grow a little more in the following weeks or months.

"F ish in the pond are like money in the bank", Mrs Kaunde will tell
you. Very safe, and you know you can always take some out, just in case.
You will not lose your investment and, even if the fish do earn relatively
less for the money spent on them than a 'lucky' generation of chickens,
she is cautious. She invests the money from the sales she makes in
workers, who prepare the land for the agricultural season and repair
her ponds.

H er colleagues (from the veterans who began pond fisheries as early
as the 1970s to those who established their ponds only last year) all
agree that aquaculture is reliable. It feeds the family and provides them
with much of the cash they need.

I f you ask any of them about their future plans, they will all tell you
that they want to do more involving fisheries. They want to construct
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Jessie Kaunde takes a moment to rest and exchange
ideas with a visiting WorldFish Center staff member.
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new ponds, take on new types of fish, and set up small concrete ponds
for the production of young fish, which they can sell to new fish farmers.

I

n fact, they have a number of ideas. Many of these are the result of
discussions in the clubs or of observations made on other fish farms.
Others are the result of seminars and courses, organised by a number
of NGOs in the district.

I

f you ask them about the content of these training courses, you will
be told that the basics of every seminar or course can be tracked back
to a model which integrates plant and fish production. And if you tell
them that this sounds a rather complicated matter, they will agree that
this is what they themselves thought when they first encountered the
ideas. Most of them had originally thought that they could just add a
pond and continue cultivating their fields as normal. But they will also
tell you that now they simply could not think of running a farm without
having every component fit in with another.

S o now if you walk around with a fish farmer, she or he will be happy
to demonstrate the idea of integrating different aspects of the farm. You
only need to watch a fish farmer cleaning up an empty pond after the
fish harvest, digging up the mud from the bottom and spreading it on
his banana lot. "For fertiliser" he says, in answer to your puzzled look.
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A growing su
A Growing
Success

T

he old buildings are not exactly impressive. Standing on
a narrow piece of flat land with wide ponds on all sides, they
are not supposed to impress you. The low redbrick buildings
are used, first and foremost, as a barn for storing feed. But,
they are also used as a storehouse for tools and as a
shelter–both during the hottest hours of the day (around noon) and
during the night, by the guard. The complex works well in all these
capacities. But, from the look of the place, you would never guess that
this is a place for making money, and on quite a large scale at that.

T

he modest buildings are a true reflection of the business philosophy
of farmer Pham Van Ung and his business partner and wife, Ta Thi Tram.
If you ask them how they have spent what new money has come their
way in the last few years, they will politely disregard the question and
any implication that consumer goods are piling up in their nearby home.
The money has not simply been 'spent', it has been reinvested.

I f you look out through the 'sitting room' window of the house which
overlooks one of the giant ponds on the farm you will understand why.
This place has called for the early investment of time, hard work and
money, so that it could be built-up. The more so, because this impressive
venture is only 10 years old as a business.
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U ng and Tram were both born here, at Tam Hiep Village. This village

uccess

sits in the green landscape that stretches beyond the western limits of
the Vietnamese capital city of Hanoi. They both come from subsistence
farming families, each of which was always only just able to make it
through the year. Both will confirm that, in those days, it was a permanent
struggle to ensure both your own and your family's survival.

U

ng and Tram now have four children. Their own married life began
as just as much of a struggle as that of their parents. Slowly, things began
to improve about 10 years ago, and today, they agree smilingly, their
income is ten times better. How did this happen? Well, there were a
number of reasons and we will take a close look at them shortly. But
first, we need to cross the ocean and travel to the Philippines.

Room for improvement
F

ish pond culture is an age-old technique in Asia and is a part of the
agricultural landscape of most countries in the eastern part of the
continent. Technologies have, of course, been improved over the
centuries, and it looked as if the methods had been improved as much
as was possible some decades ago. But there are a lot of factors involved
in fish culture. These include feed quality, the number of fish in the
pond, the mixture of fish that are cultured together, water quality, the
optimal time for catching the fish, and pond size and design. Still, these
are only a few of the things that should be considered when you culture
fish. There are many more factors of importance, as both farmers and
researchers will tell you if you do not stop their enthusiastic lectures
when you visit their ponds.

N

ow, one factor previously regarded as given was the fish themselves.
You could choose from many different types which would grow in your
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An overstocked pond being reoxygenated to prevent
the fish stock dying. Time and money can be saved
with better knowledge of pond management.
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pond, most of which belonged to the carp family. But, all these fish were
products of nature, taken from the wild and kept in ponds. They would
grow in your ponds, but the results they gave were not, necessarily, very
impressive. But, if you compare a fish farmer's pond with a farmer's
field, this seems a little strange. No one these days would dream of
going to a meadow to pick a wild grass (a distant ancestor of wheat, for
example) and then growing it in their field. A farmer would not regard
such a grass as anything other than a weed to be got rid of. Modern
wheat, and all our other important agricultural crops (and livestock for
that matter), are a result of millennia of selection and breeding by
farmers and scientists. Why? To give improved species. Why else?

Y et, this was not so with fish. At least, not until recently. The WorldFish
Center, whose headquarters were in the Philippines until recently, worked
on all the factors involved in improving and refining the techniques used
in fish pond farming. And, as scientists always do, the researchers there
questioned their own wisdom. Why are we working on every aspect of
fish farming but not the fish themselves?

T o cut a long story short, they came up with an improved strain of the
tilapia fish, originally an African species. This new strain was developed
as part of an international effort led by the WorldFish Center over a
number of years, an effort which led to a very promising result in the
mid-1990s.

T he scientists knew that they had delivered an impressive new product.
Tests were run at the research stations of the WorldFish Center and at
partner institutions in the few countries involved in the early years of
the improvement programme. These showed that the fish grew faster
and survived better than its wild relatives, while still feeding mostly on
whatever was found in the ponds; they required little additional feed.
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Pham Van Ung and his wife, Ta Thi Tram, cannot help
smiling as they tell us how successful their farm has been
over the past few years.
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The fish had been tested on farm as well, with the collaboration of some
farmers. But now the researchers wanted to test it on a larger scale
involving more countries, to see how the fish performed in different
settings.

In the real world

A t the moment, you really just need to remember the name of the fish,
tilapia. Now, we are going to ask Tram and Ung to explain to us how
things have been arranged on their farm, and how it has worked, since
they started their fish business 10 years ago.

T

hen, as now, they did not own the land from which the farm operates.
They have rented it from the local government on a five year contract.
The lease is high, so they have to be productive if they are to be able
to afford to pay it. Theirs is a split farm, with plots in three locations.
Altogether, the farm consists of 10 ha. The couple used to grow rice in
their flat fields, which is the crop grown by most people in the area.
The rice was irrigated for part of the year with water from a network of
canals. But, today, there are no fields to be seen. Bit by bit, the couple
have changed their lands into ponds, until a more accurate description
of their landholding would be 10 ha of water. Or rather, 8 to 9 ha of
water, since some space is taken up by dykes and small plots of fruit
trees.

T he couple joined the Hanoi Farmers' Union early on and learned a
lot about their new trade, which originally consisted of only one small
pond in which they grew carp. They picked up everything there was to
learn on the techniques they used. Tram admits smilingly that she has
eagerly used the opportunities she has been given to learn more. Last
year, for example, she attended 10 courses, most of which lasted 2-3
days. She is presently vice-chairperson of the Farmer's Union, so she
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has to keep on top of her trade. Frequent follow-up visits, by extension
workers from the Ministry of Agriculture, have helped the couple a lot
as well.

O ver the years the fish market has improved, offering the couple better
prices. And, looking back, they admit that their start was a bit primitive,
as compared with their professional handling of the fish these days.
They have learnt how to feed and take better care of their fish. Because
of this the quality of what they sell is so much better today, ensuring
that they get the best price for their fish when they harvest their ponds.
Feeding time on Pham Van Ung's farm. The water
teems with fish, some of which will be sold to
neighbours as fingerlings, while others will be
raised to a marketable size.

Nearly a clean slate

T he Vietnamese Research Institute for Aquaculture, RIA 1, near Hanoi,
is one of the partners who worked to spread the improved tilapia strain.
Other countries involved were Bangladesh, Thailand, China and, of
course, the Philippines. These countries worked to assess how well the
fish functioned under the conditions offered by their farmers. But, they
also continued to work to improve the strain as needed, in order to
ensure that it adapts as well as possible to the climate and the waters
of different locations. At RIA 1 they are doing exactly that right now.
They will have, one day in the not too distant future, a 'local' improved
tilapia which they can offer to farmers.

B ut Tram and Ung are quite happy with the strain they have had since
1996, when they were given a few grown-up, improved tilapia fish. These
provided a parent generation for their ponds. By the next year, they had
produced an impressive number of fingerlings, as they and the researchers
who followed their experiment noted. The first thing they observed was
that the fish were hardier than anything they had previously produced
in their ponds: 95 per cent of the young fish survived. The carp they
kept in their other ponds would perform at pretty much the same level
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when young, but were vulnerable to disease. So, quite a number would
be lost over the season. In this way, the tilapia grew, filling up the
couple's waters. In fact they could be 'stocked', as the professionals call
it, at much higher densities (many more to a pond) than the carp the
couple traditionally farmed.

N ow and again, the couple were able to compare the new fish with a
local strain of tilapia, which some farmers had tried out in the surrounding
villages. That fish had never been a big success, growing to around
100 g in a year. The new tilapia was a different story; in a year it would
grow to a nice size (600 g) for market. And, they did not need any more
care or more food than the old tilapia strain.

O

f course, the carp would do even better, growing to a full kilogram.
But, as we noted earlier, fewer would survive, and there was not room
for so many in a pond. So, the end result is a much higher production
overall for the new tilapia. This production amounts to 25 tons of fish
harvested from Tram and Ung's farm each year.

T he price the fish brings in changes over time as the market varies,
but right now each kilo of tilapia will fetch a little over US$ 1, whilst
carp has fallen to around US$ 0.60 per kg. So, it is no wonder that all
the ponds are stocked with tilapia these days, from young fry to marketweight fish. Stocking the ponds with fish of different ages means that
there will be fully grown fish available for market all through the year,
so there is always a ready supply of cash. This is definitely needed, with
10 people working for Tram and Ung in the fish business.

I

t is true that tilapia is now being farmed everywhere in Vietnam, and
that nearly 75 per cent of the fish farmed are of the new strain. But,
lately, a new fish has appeared from another part of Vietnam and, since
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it works well with tilapia, it is being tried out on fish farms. As is true
everywhere, news creates interest, and the market is prepared to pay a
good price for the latest fashion in fish. So, of course, businesspeople
like Tram and Ung are trying the new fish out. But, they have no plans
to abandon their tilapia. That fish has simply been too good a product
for them to do that. And they see no end to the happy tale of tilapia on
their farm. Instead, they trust that their children, who are all grown up
and who have taken jobs or are studying elsewhere, will some day return
to the farm with their families. The couple hope that their children will
take over as professional fish farmers, having picked up the profession
while they were youngsters working with their parents.
Tram and Ung’s son inspects the storehouses on
his fish farm in Tam Hiep Village, Vietnam. Behind
these modest buildings are the ponds which, with
good management, have made this farm a very
successful enterprise.

Selling the news

Tram and Ung's next-door neighbour is busy. This morning he found
a few dead fish floating on the surface of one of his ponds, good fat
ones of just the right size for a full meal. He knows exactly why they
have died: his part of the tilapia story has been a bit too much of a
success.

H e was among the many who came to look and be amazed by Tram and
Ung's new fish farm. Impressed, he took advantage of the fact that, as
soon as Tram and Ung had more fingerlings than they could use in their
own ponds, they started selling them to the villagers.

B

ut not everybody had as much experience with fish ponds as Tram
and Ung. They did not know that even if you can afford to load a lot of
tilapia into your pond, there is a limit to what the pond can support.
With their fast growth rate, tilapia require a certain amount of oxygen.
What happened in the neighbour's pond was that the oxygen level
dropped during the night, when the 'sleeping' plant life began to use,
rather than produce, oxygen. This is always a danger.
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S o, now the neighbour is busy pumping new water into the pond,
splashing a lot to mix fresh air into the water, and making sure that no
more accidents occur for now. He explains that tomorrow, when he can
gather enough people and organise transport, he and some helpers will
pull a net across the pond and thin out the bigger fish. Then he will
take them to market. Meanwhile, he is saving for a modern, efficient
floating propeller, which will make sure that the oxygen level in the
water never drops too low.

Making different
money
N

earer to Hanoi, a different farmer has realised that agricultural land
next to the city is, these days, too expensive to use for agriculture or
even for aquaculture. But what is he to do? These trades made up his
living. Searching for new options, he met with investors from town who
had some new ideas about how to combine his skills and land with their
money.

S o, now when you travel west from Hanoi you may come across the Son
Thuy Eco-Tourism farm, the very name of which ('Mountain and Water')
implies its links with nature. It has been open only one year and, besides
the restaurant on the lakeshore and the roadside cafeteria, much of it
will look like a construction site for another six months. But, you can
glimpse the master plan already in the traditional garden of stones,
water and ornamental plants near the entrance and in the orchid house
which is also still under construction. If you take a walk to the back of
the site, you will stroll through a growing fruit tree plantation with rare
fruits. Keep walking, and you will arrive at a just-completed pigsty, ready
to be filled up with pigs which visitors will be able to look at, feed and
even buy.
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The Eco Farm Restaurant near Hanoi, where visitors will
soon be able to eat fish they have caught themselves.
Tilapia will be the main course for most.
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T he centrepiece of the park, however, is a giant fish pond. Right now
it is mainly used as a rearing ground for shrimp fry which are kept in
netting. But it is gradually being stocked with fish, so that amateur
fishers can stand along the shores and fish with rented fishing gear. In
Vietnam, having the time and the peace to indulge in this pastime is
regarded as a very good thing. There, fishing like this is thought of as
one of the best ways to ensure you are in harmony with yourself and
with your life.

A

nd what will they catch here after they have paid their fee? Why,
nothing other than the improved strain of tilapia, which is entering into
a career that was probably never imagined for it by the scientists who
invested years of hard work and imagination to benefit the poor.

O f course, they succeeded, and we would not wish to take that result
away from them. Tam Hiep Village can certainly testify to their success.
Those cityfolk taking a trip back to nature will gladly confirm that tilapia
is a success–at least they will if they have a lucky day's fishing. But in
truth, how could anyone fail with this wonderful fish?
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