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RESOURCE USE AND ECONOMIC RETURN IN
POND FISH CULTURE’

Md. Serajul Islam and Somen Dewan™

ABSTRACT

Production practices of pond fish culture are described in this study. Pond fish production in the sample areas
was mainly based on stocking of fish seed, use of fertilizer and feed, and human labour for different operations and
management. The majority of the farmers no various species of indigenous and exotic carps and produced 1700 to
3889 kg/ha/year in different locations. However, higher yield was not the only factor for higher net return.. Net
return was influenced by price of the output and economic use of both material inputs and labour.

I. INTRODUCTION

Bangladesh has a. long tradition of aquaculture. Inland fish culture is expected to play an
important role in supplying the fish needs of the people, specially in view of rapidly rising fish prices.
Due to uncontrolled catching of wild stock and lack of water management, inland
production has declined in last few years but from 1980-81, it has been increasing steadily
(BBS 19844, p. 242). At present, inland fish is contributing about 80 percent of total fish
production and of this, 39percent is coming from pond fish culture.

There are 915,425 hectares of pond in our country and their total estimated production is
only 165,00D'metric tons (BBS 1984b, p.16). Therefore, per hectare production is very few
due to improper culture and management and many of the ponds are still derelict.

“ This paper is based on a part of a research work on Pond Fish Production sponsored by the Ford
Foundation.

™ The authors are respectively Assistant professor, Department of Agricultural Economics and
Associate Professor, Department of Agquaculture and Management, Bangladesh Agricultural
University, Mymensingh.
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Genenally, throwgh semi-intensive method, a fertilized pond produce 2,725 kg/hafyear
while the production of pond without fertilizer and feed does not exceed 500 kg/hafyear
(Fable 1) Again, by using fertilizer and artificial feed, production can be increased upto
3,M5 kgfhafyear. Therefore, the yield of fish pond can be increased at least 5 to 7 times
theowgh intensive cultivation employing mote supplementary inputs. In other countries,
Ppeoduction of multispecies catp and tilapia have exceeded 8 metric tons with improved
saftagement and intensive feeding.

TABLE 1. POND PRODUCTION BY INTENSITY AND POND TYPE

Intemsity  Pond typ: Pond treatments , Fish pro-
) duction

(Kg/hafyr)
Bxtensive  Cultured Stocking with catp. No fertilization and feeding, 500

Semi- Cultured Stocking with carp; multispecies culture with 2725
intensive fertilization, without feeding.

Intensive  Cultured Stocking with carp. Multispecies culture with 3745
fertilization, with low quality feeding.

intensive @ — Stocking with carp or Tilapia ; multispecies 9000
culture ; increased water use and aeration,
Heavy and regular fertilization, Peeding with

high quality feed.

Sesrce : Adapted from Table VII-I of Vol. VIL of MPO 2ud Intetim Report.

Why then the per hectare production of pond is very low in our country and how
this can be improved ? This study attempts to answer these questions. In this paper,
production practices of prevailing fish pond and theit economic returns have been analysed
and discussed.

The analysis is based on data for the year 1985 of a sample of 180 stocking ponds,
selected from fouit districts namely, Mymensingh, Gazipur, Lakshmipur and Jessore. Only
those ponds cultivating fish wete selected purposively. The study ateas were divided into ,
6 locations according to distance covered for selecting the stocking ponds:
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1. PRODUCTION PRACTICES AND ECONOMIC
RETURNS OF FISH POND

Cultural and Management Practices

Patmets in out country, at present, ate little motivated about scientific fish culture.
We know, it is possible to increase pond fish production if the ponds ate cultivated scienti-
fically with high yielding carp varieties, both indigenous and exotic. Even 10 years back
most of the fish farmers did not know the modern technology of aquaculture and were rot
interested to improve their pond condition. At present, through the communication
media such as extension worker, result demonstration, improved fish culture in the same
ared, national broadcasting and other mass media made some farmers understand about
scientific pond fish culture. However, in the study areas it was observed that 47 percent
of fish farmers cultured indigenous carp and 2 per cent cultured exotic carp and both
indigenous and exotic carps were stocked in 51 .percent ponds. Ponds with compo-
site culture were 96 percent (Table 2).

TABLE 2. CULTURAL AND MANAGEMENT PRACTICES OF SAMPLE
PONDS -

Particulars C No Percent

A. Cultural characteristics :

i. Pond with monoculture 80 7 _4
i, Pond with composite culture o 173 96
iii, Pond with indigerious carps . o 84 47
iv. Pond with exotic.carps a0 4 2
v. Pond stocked with both exotic & indigenous carps 92 51

B. Management characteristics .

i Pond without fertilizer & feed 80 45 25
ii. Pond fertilized 15 8
iii. Pond with artificial feeding . ‘ . 58 KX]

iv. Pond with both fertilizer & artificial feed - 62 34

Senrcs ; Field survey,
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Although emost of the famers ciltivaeed] carp vaticties but.some of them did not use
supplesmentary inputs such as fersllizer gud arsificidlfeed. Table 2 shows that only 34 per-
cent of the sample farmers used both fertilizer and feed ; on the other hand, either fertilizer
o« feed were supplied oaly.in § percent and 33 ‘pecent pands sespectively. But the far-
mers who used cither fertilizer andfor feed, used below standard dose, A similar obser-
vation wes also mude by Gill & Motahar (1982).

Quantity of Input Use

Pend fish production may be represented by a function of vazious inputs used aaud
peodaction practices. For intensive fish culture it is most essential to use modesn inputs
such as selocted fish seeds, manure and fertilizer, artificial feed, insecticides and necessasy
auee for pond manegement. A pond fish production level is usually much higher with
ferdilization and supplementary feeding than without because the tate of fertility as well @
productivity of pond can be improved by fertilization sadjor supplementasy feeding,
The purpose of fertilization is to increase the production of plankton, which fish prefer
as feed ~ and on the other hand, supplementary feeding can complement the nutrients
that arc.inshert supply in-the #ish pend.

Production practices and input use depend on changes in technology, socioeconomic
eavisonment and development in the production asea. On-the other hard, input use, and
input mix are influenced, to some extent, by a knowledge of what inputs to use, which
inputs have significant impact on total output, what inputs arc available to.the producer
in his area and prices of inputs. In the study areas, many fatmers recognised the impor-
tance of using fertilizer and supplementary feed to increase production but some of
them did not use these inputs at all, :

Pand fish productin in the sample areas was mainly based on stocking offry ard fin-
gering, use of maaure and fertilizer, supply of artificial feed.and human lzbour for diffe-
rent operations; and pond management. These four factors or inputs covered abont 90
percent of total cost. Proper and timely utilization of first three inputs are most impor-
tant to increase profluction per wnit area of pend, Utilization-of these Four inputs
varied among the fish pond farmers in different districts and among the farmers within the
same district or location.

Srocking of fiéh seed. Among all the inputs of pord fish cilture, stocking of fish
seed may be considered as fitst and prime input, Per hectare stocking :zate depentls an
species, size of fry ard fingerling and pond condition, because 2 fish pond can support.a
certain guantity of fish in its limited space and natural food. The stocking rate of fish
varies mainly with the fertility of pond. In the study areas; stocking rate varied from
8,322 piecesfha-in Gaaipur to 19,868 piecesfba -in Jossare Southand-consideting il docs-

tions, the average rate was 12,157 pieces (Table 3). Almost all the sample farmers in
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different locations stocked Rui, Catl, Mrigal and Silver Carp, and ather vasieties such as

Carpio, Mirror Carp, Grass Carp, "Common Cup Calbaush, Tilapia were cultured
additionally by some of the farmers.

Fertilization. Thete are many kinds of organic and inorganic fertilizers that can be
used in fish pond.  In the sample areas only cowdung was used as organic fertilizer and the
inorganic feetilizers were Urea, T.S.P., and Muriate of Potash, But in case of applying
organic and inorganic fertilizers, proper dose and combination wete not maintained: The
average doses of organic and inorganic fertilizers applied were 266 kg and 255 kg/hs

TABLE 3, INPUT USE PER HECTARE IN THE SAMPLE AREAS

Pry and Pertilizer Attificial feed ‘\
Location finger-  Orga- Inorga- Ol Rice Human
ling nic nic cake bran labour

(pieces) - (kg) - (kg) (kg) (kg) (hr)

Gou:@pur 1311 500 250 324 147 2614

Mymensingh 10036 120 107 300 504 2021

Gaipur s 195 12 a7 2% 880

Lakshmipur 010 17 55 06 234 1319

Jessore North 10183 - 282 218 591 58 2396

JessoreSouh 19868 261 76 659 & 170

Alllocstions .. 12157 266 255 40 23 7S

redpectively for-all the sample ponds. Rate of orgaric fertilizer was highest in Gouripur
(500 kg/ha) and lowest in Mymensingh sadar (120 kgfha). On the other hand, pet hectare
rate of inorganic fertilizer was highest in Jessore South i.c.; 716 kgfha which was about 13
times. higher than that of Lakshmipur (Table 3): Thctcfore, the application of fertilizer
wis.nat even 'in-the smdy atess, and standard doses of either organic or inorganic were
not maintained, ~ ’

Actifigial feeding. ' Prom Table 3 it can be scen that fish pond farmers in the sample
aress applied anly 0 I cake and rice braa, . Rice bran is.a low-priced feed yet it was applied :

19—
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in only 36 percent of sample ponds; There was a big gap between. lower and higher
doscs of using rice bran i.c., 58 kgand 504 kg/ha in Jessore Notth and Mymensingh respec-
tively, and the average dose was 203 kgfha. Oil cake isa richer food than rice bran and it
was wsed in 55 percent of the sample ponds.  Rate of applying oil cake was different in diffe-
rent locations. Jessore South applied the highest amouat i.c., 659 kg/ha. The average
for all tample ponds was 400 kg/ha.

Hiaman labous. Most of the production operations of pond fish culture re
baman labour. The intensity of labour use depends upon how carefully and what opers-
tions have been done by the producers. Both family and hired labour were used in diffe-
rent phases of production. From Table 3 it appears that thete was wide varigtion i
labour use. ‘Total labour use varied from 880 man hours in Gaziput to 2614 man hours
in Geuripur. However, among all the operations, seconstruction of pond requiredhighest
amount of labour. '

Structural Composition of Cost of Produstion

Cost of production is the main determining factot to earn more farm income. Con-
sidering its importance the present study gave emphasis on the structure of cost of pro-

duction and its impact on farm income.

Cost of producing pond fish have been divided broadly into three - material cost,
labour cost and miscellaneous operating cost. All these costs were accounted for one
production year. Table 4 provides the itemised cost of pond fish production for differert
sample areas.

These was large variation of input doses and accacdingly, both total cost and: itemis
sed cost vatied widely. Total cost was highest in Jessore South, Taka 23,413 and lowest
in Gazipus, Taka 9,966. Sccond highest cost was incurred by Jessore North i.c., Taka
16,599 and it was about Taka 500 mote in comparison with Mymensingh. According to
the total cost incurred, Mymensingh was in third position. Lakshmipur and Gouripur had
almost the same amount of total costs and the cotresponding amounts were Taka 14,364 and
Taka 14,119 respectively.

Among the three heads of cost items, matesial cost covered highest amount in allthe
sample areas and considering all locations it represented 73 percent of total cost smounting
Taka 11,280/ha. Like the total cost, material cost was also highest in Jessose South and
Jowest in Gazipur and their difference was about 3 times. It was quite reasonable becanse
matetial cost shared the major petcentage of total cost. Bxcept Gaaipur and Mymensingh,
matetial cost of other areas was Reat to the average level of all locations.

 Material cost included the cost of stocking of fry and fingerling, orgapic and -inore
ganic festilaers, supplementary feed and insecticides. Of these.items, fish sced stocking




TABLE 4. ITEMISED COST OF POND FISH PRODUCTION/HA/YEAR .

Production cost/ha by location

Ttem of cost Gouri- Mymea-  Gazi- Lakshmi-  Jessore
pur singh pur pur (North)
1. Material input cost: 10058 8713 6942 11327 12425
a) Stacking (fry & fingerling ) 5479 4319 3718 6936 5265
) Feértilizer 2373 1847 . 1507 929 | 2456
¢) Supplementary feed 2207 2347 1717 2063 4069
'd) TIssecticide - - - 1395 635
2. Labour cost 3065 1972 1755 1547 3389
3.  Miscellanéous aperating cost 996 5404 " 1269 T 1495 784
¥otal coat (1+2+3) 14119 16089 9966 14364 16599
Note : Miscell P g costs cotiimi

Swurce ¢ Field susévey,

prisc costs of fuel, deyp

.~

fot care takir, in
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nequired the maximum cost and covered 37 percent for all locations, and it varied from 27
0 48 percent in different sample areas. Next to stocking, costs of supplementary feed and
ferdlizer can be lined up which reptesented 19 percent and 15 percent respectively consi-
dering all the sample ponds.  Use of insecticides was insignificant. Only 4 farmers in
Jessore (North and South) and 2 farmers in Laksmipur used this inptt (Table 4). As s
result, per hectare cost of insecticides was very small.

According to the amount of cost, labour cost was in tlutd position, next to stocking
sl sapplementary feeding and represented 16 percent of total cost for all sample ponds.
It appeacs fram Table 4 that Gouripur and Jessore (Nosth and South) incurred higher
amount of labour cost, ranging from Taka 3,065 to Taka 3,389/ha while rest of the three
areas incurred about Taka 1,000 less than that of the above mentioned areas, However, the
average Iabour cost for all the sample areas was Taka 2,493/ha; '

Per hectate miscellancous operating cost for all locations was Taka 1,803 and repre-
sented 11 peecent of total cost.  In Mymensingh, this item of cost was exceptionally high,
Taka 5,404/ha which was'about 3 to 6 times higher in compatison with other ateas. In
this area two farmers took higher amount of bank loan (Taka 14,000 and Taka 25,000)
against their fish pond and were supposed to pay higher amount of interest per year.
Again, few farmers in this area paid higher amount of ledschold fee: Consequently, these
two major factors made the miscellaneous cost so high,

Farm Returns

Farm returns may be measured in terms of yield, gross retuen and net return.  More-
over, these are interrelated. Gross return is the value of yield and net return is the difference
between gross return and costs of production. The value of fish was calculated at pre-
vailing market rate and it varied from Taka 21 to 29/kg in different sample areas.

Prom Table 5 it appeats that both gross and net retutns/ha were highest in Lakshmi-
pur and the values were Taka 96,416 and Taka 82,052 respectively. Lakshmipur has got
the advantages of higher market price of fish and lower production costs. Again, yield
pet hectate was compatatively higher (3,359 kg) next to Jessore Nordx and South. All
these factors ensured highest net return in this area:

In Jessore (North and South) per hectare yield was higher in companson with other
areas but the gross and net returns were lower than Lakshrmput due to-higher production
costs and lower market price of fish. According to net return, Gazipur and Gouripur
octupicd fourth and fifth positions and carned Taka 43, 460 and 35,873 fha respectively.
In Mymensingh, per hectare yield was too low but costs of production was com-
paratively high which pushed down net return to the lowest posmom ¢., Taka 29,331 /ha.
However, no fish pond in survey areas incurred loss:
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TABLE 8. AVERAGE PER HECTARE COSTS AND RETURNS OF POND
FISH PRODUCTION

Gross Total Net
. Location " Yield eturn cost return
(kg) (Tk) (Tk) (Tk)
Gouripur 264 49992 14119 35873

- Mymensingh 1700 45420 16089 29331
Gazipur . 2039 53436 9966 43460
Lakshmipur 3359 96416 14364 82052
~ Jessore (N) 3889 82661 16599 66062

Jessore (5) 3706 79606 23413 56193

IV. CONCLUSIONS

" Based on survey results; it was found that most of the fish pond farmets still follow
the traditional method and they were not aware of the benefits of using supplementary
inputs in their ponds, Almost all the sample ponds have good potentiality to increase
production by intensive method of cultivation which is not yet realised.

Pond fish output was influénced to a gréat extent by thie level of cultural 2nd manage-
ment practices performed.  Farmers applied fertilizer and artificial feed in various combi-
nations and rates. * But neither combination nor tate of supplementary input application
bad any consistent relationship with yield, Again, higher yield was not the only factor
for higher net return.  Higher net retutn was influenced by price of the output and econo-
mic use of both material inputs and labout, -

In genieral, there are two different ways to increase fish production, either by cons-
tructing new ponds or improving existing condition of ponds, or both, Choosing
between these alternatives is primarily an economic consideration i. e., that alternative
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shoubd Be diosen which is moze profitable for producer and at the sametinie providis dies-
per fish for consumers:  But considering the scarcity of land in our country, fish production
should be increased through intesification i.e., by using more inputs rather than increasing
farm size o constructing new ponds: In this context, all the culturable and derelict
ponds may be brought under scientific fish culture to increase the farming areas as well as.

production.

Fish pond farmers are not as growth-oriented as one would expect and most of them
do not feel encouraged to produce larger quantities to eaen mote profit. Some fatmers
overstocked the pond which was harmful for healthy growth of fish and did not maintain
the stocking density in relation to using other inputs. Again, the farmers were not found
to maintain proper species combination at the time of stocking. Therefore, it is important
to make the farmers understand and realise that stocking density should be balanced
with carrying capacity of ponds for better production. Extension service from Upazela
Pishery Office can help them to overcome these problems.

Pinally, in order to promote the development of pond fish cultute, government snd”
other related organizations must provide variety of incentives because scientific aquacul-
ture is 4 faitly new or infant industry in our country. Fromthis study it has been abserved:
that pond fish production has already been improved upto 2,867/kg/ha through semi-in-
intensive culture. Therefore, production of fish will further increase with the introduction
of improved cultural practices. To augment this, technical and financial assistance must
be extended in time of need and on the other hand, a systematic production-oriented
tesearch is needed to maintain continuous improvement of aquaculture,
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