Low External Input
Sustainable Aquaculture for Bangladesh -

An Operational Framework
|

ike most developing countries,
Bangladesh wants to improve
the income and nutrition of its
rural population most of whom
live under uncertain and harsh social
and environmental conditions. These rural
households farm with little access to
land, water or capital. Farming itself is
fraught with the uncertainties of rain
and floods. There are, however, many
seasonal water resources in the country
in which fish will grow. There is a
challenge to bring aquaculture as a
complement to otheragricultural activities.
The potential rewards in income and
food are high (see Naga July 1990, p. 8).
What approach should be taken in order
to stimulate households into culturing
fish? This was the question facing
ICLARM’s collaborative research for
aquaculture development with the
Bangladesh Agricultural Research Council
(BARC), Fisheries
Research Institute 4
(FRD and
Department of
Fisheries

(DOF).
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We feel conventional high input
approaches - intensive aquaculture are
not suitable even though high fish
productions can be achieved, for the
following reasons: a) adoption is rarely
sustained as the rural households cannot
afford high costs involved; b) credit is
not easily available to rural households;
and c) the households are vulnerable to
risks involved such as floods, droughts,
theft, etc. Moreover, credit dependent
technologies increase income disparity
between those whocan

and those who
cannot get

access to credit. Finally, we suspect that
commercial production, when market
prices are high, goes to the urban rich
and not to the rural poor as intended.
Given that we are driven by goals of
poverty alleviation in conjunction with
fish production, an alternative approach
was indicated.

Any alternative must integrate fish
culture through the use of existing feed,
water and labor resources into the
agricultural production systems of the
many ‘landless’ households. More than
this, we want to see aquaculture sustained.
Thus, not only must economic needs be
met but also biological and physical
resources must be used efficiently and
regenerated. New farming systems are
needed, requiring with the above thata
systems approach involving the
participation of farmers be taken.

A systems approach was indicated
because we want to make use of mutually
supportive interactions between the new
enterprise, aquaculture, and existing
agricultural enterprises. The existing feed,
water and labor resources must be made
to produce more under the new integration,

Farmer participation was indicated
because we want to adapt fish culture to
fit into a range of existing household

farming strategies. We know that
simulating household conditions
on-station or on a few model
farms will not capture the range
and complexity necessary for
wide application of findings.
Thus, we saw our work as two
fold: first as identifying
underused resources and
designing new ways of
reallocating them; second as
establishing participatory
research relationships with a
large number of household.

What follows isa description
of how we did this.



Our research entailed four activities.
First, the existing farming system was
understood with particular reference to
water resources; second, farmer
participatory research tested techniques
forintegrating fishinto ongoing farming
systems (details of the technology are
givenin the center box); third, a partnership

of government and nongovernment
organizations supported widescale
adoption; and fourth, the impact of the
technology was assessed. These activities
are presented along with their
corresponding outcomes in the operational
framework below.

Operational Framework of Research Activities and Outcomes

-

Month
Groms of

rice bran/m%/day

3. Stocking: Gently release healthy
fingerlings of 3-5 g size at a rate of
2/m? fer Nile tilapia and 1.5/m? for

slivar barb In the pond (Fig. C).
4. Foeding: Fead the tish once or twice

a day using the rates shown for rice
branin a500-m?pond. Apply kitchen

4‘5; &
Rood ! iy
Land sido
Vogotabilo crops Medium Flood-
Homostoad
type ditch f tand Lowiand Jand River
oam o Saycy Cay
Sl Sancy Sancy bem Loam A ot
Rea Puiso
Gam Pea Rico
Qe Wheat Boars Whoat Rico
Crops fetung Pouo Torzo Grm wheat Rico
Musurg Gate Sugarcano
Catbags Oron
Lagy tager
Mango, Liehi,
Troos Guava, Gaio paim, Cocorut
papayR. cocorut
goat, ez Grazrg
Uvostock Sutalo, poury (Oyscasory  Seasona
Flah wid
1 Wid
(BEFORE) widish widfish o i
Tt ———
Fish Camps, thipia b i
Savet
(AFTER) at mm siverba, £ tsn

wastes, weeds and other inputs 1o
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(Fig. D).

Fig. 1. Agroecosystem transsct of Mymensigh flooodplain.

5. Harvesting: Harvest fish asthey reach
table size or when tha water level
goes shallower than 50 cm. A
combination ofline fishing and netting
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is used {Fig. E).
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1. Pond preparation: Trim branches
and remove shrubs and tall grasses
from pond embankment. Clear
submerged andfloating weads. Apply
25 g/m? of lime or kitchen ash to
pond boitom {Fig. A).

. Fentilization : Apply 1060 g/m?of cattle
manure or 50 g/m?of chicken manure
once evary two weeks to the cornar
of the pond. Organic manures can
be substituted with 2 g/m? of urea
and 5 g/m? ol triple superphosphate
{Fig. B).
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Conclusion

Today, in and around the project area
of Mymensingh, some two thousand
families have taken up the new technology,
while elsewhere in the country, the
technology is being transferred to over
20,000 farmers, most of whom are women.
There are many factors that contributed
to this success. Three factors need
highlighting because of their general
application. First, interaction between
farmersand researchers toidentify resources
ensured that the technology improved
resource managementand fitted properly
with the farmers’ ongoing production
systems. The efficiencies gained from
the use of underused feed, labor and
water resources were vital as was the
consequent limited need for cash and
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externalinputs. Second, interaction between
social and biological scientists ensured
that the technology escaped biophysical
problems of floods and drought - the
short cycle species were timed to miss
them, and escaped socioculitural problems
of access to water resources - the farmer
groupsempowered participants, particularly
the women, to secure water resources.
Third, interaction between researchers
and extensionists in government and
nongovernment organizations ensured
that relevant technologies would be
developed, appropriate training would
be conducted and farmer problems fed
back to research stations.

This institutional partnership using
the framework described, enabled many
poor households, many of them headed
by women, to count fish among their

regular produce. The rural poor not only
benefitted economically and nutritionally,
butalso their rescurce base wasregenerated.
Such impacts coupled with improved
household skills in natural resource
management, led to a more sustainable
farming system. In this manner, a low
external input sustainable aquaculture

for Bangladesh emerged. g
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