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Executive Summary 

The purpose of this project IS to develop a viable fish polyculture technology under 

Bangladeshi condlbons that allow simultaneous fish productIon of smalltndlgenous 

species for peasant consumption and of large carps as cash crop 

Dunng the last year two types of actIVIties were carned out 

1- Observations on food and feeding habIts of the small mdlgenous fish Species mola, 

chaplla, puntl. chela, reba and bata 

2- Polyculture expenment With the large carps rohu, catla and either mrlgal or common 

carp (as cash crop fish). and the small IndIgenous fish punt. (as food for the peasant 

family) The obJecttves were (a) assess the effects of addmg puntl to polycultures of 

large carps, (b) compare polycultures of large carps m which the bottom feeder IS either 

the native mngal or the exotic common carp, (c) compare the effects of mngal and 

common carp on punt! 

It was found that 

(a) puntl addition did not affect rohu, catla and total Yield, Improved mngal performance 

In 50%, and decreased common carp performance m 20% 

(b) common carp damaged embankments, had no effect on catJa, Improved rohu 

performance In 50% and total pond production In 20% 

(c) punt! was not affected either by common carp or by rnngal However Its performance 

was not satisfactory. probably due to frequent nettmg and not to ItS potential 

The results mdlcate that punb addltton to the large carp polycultures IS VIable smce It 

does not reduce cash crop production and mIght be a good food source for peasants 

These results are not In use yet, but VIllagers are keen to stock their ponds WIth the small 

fish along WIth large carps m the next grOWIng season Consldenng thIS Interest, a piece 

of parallel research Will be undertaken next year m the rural ponds to compare our 

on-station and on-farm findmgs The first year experiment was the first step towards the 

objectives of the project, and other small fish specIes Will be tested In the follOWing 

years 

CollaboratIon between the prOJect partners IS camed out at all stages of the work The 

field work and data mput IntO computer files were camed out at BAU Data and 

mformatlon was shared through frequent e-maIl communrcatlon Data analYSIS was 

parttally done," Bangladesh and parttally In Israel DISCUSSIons and final preparation of 

thiS report was JOIntly done dunng the v.slt of Dr MIlstein to BAU 
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Section I 

A) Research Objectives 

Generaloblecflve 
To develop a viable fish polycu/ture technology under Bangladeshi conditions that allow 
simultaneous fish production of small indigenous species for peasant consumption and of 
large carps as cash crop 

1 st year oblectlVes 

a- BasIc biology of several small indIgenous species 
Observations on food and feeding habits of mola (Amblypharyngodon mo/a), chaplla 
(Gudusla chapra), puntl (PuntlUs sophore), chela (Chela cachtus), reba (Clrrhlnus reba) 
and bata (Labeo bata) 

b- Po/ycu/ture test 
Onglnally, the first expenment of the project was planed With rohu, catla and common 
carp as large carps, and mola, chapJla and puntl as small Species Before the start-up of 
thiS proJect, It was realised that (1) common carp seems to damage pond embankments 
(2) chaplla competes WIth and negatively affects the large surface-feeder major carps 
(reported by a post-graduate student from hiS mIXed culture system) (3) chaplla IS not 
among the appreciated Species by peasants Thus It was decided to drop chaplla from 
the list of small species to be tned, and to test which bottom feeder IS more convenient to 
be Included among the large carps 

The first polyculture expenment of the research proJect, carned out In the pened Apr-Nov 
1999 concentrated on the small barb punb (Puntlus sophore) and the large carps rohu 
(Labeo rohlta), catla (Catla catla), mngal (ClrrhInUS mnga/a) and common carp (Cypnnus 
carpio) The specific objectives of the expenment were 

-compare polycultures of large carps In which the bottom feeder IS either the 
native mngal or the exotic common carp Cntena of compansons Include damage to 
pond embankments, performance of each fish Species (YIeld, harvesting weight, growth 
rate and SUrvIVal), effects on envIronment (water quality parameters and plankton 
compositIon) 

-compare the effects of bottom feeders mngal and common carp on puntl 
Cntena of compansons Include amount and timing of puntl reproduction and total Yield 

-assess the effects of adding the small punt! to a polyculture of large carp 
Cntena of compansons Include performance of each large carp species (Yield, 
harvesting weight, growth rate and survival), and effects on envIronment (water quality 
parameters and plankton composItion) 

B) Research Accomplishments 

a- BaSIC feeding bIology of several small indigenous species 

Fish were collected from natural environments In August, and were kept In separate 
ponds Water quality and food organisms In each pond were mOnitored and gut contents 
of each Species were stUdied The first results indicate that 
- Mola IS a surface feeder and feed on Unicellular and filamentous algae, protozoa, 
rotlfers and debns 
- PuntJ IS an omnivore that feeds an the water column and on the bottom, Including 
phytoplankton, penphyton, crustacean zooplankton, and debns 
- Chaplla and Chela are surface feeders, mainly dependent on green algae, 
zooplankton, Insect larvae and organIc debns 
- Reba and Bata feed on algae, zooplankton, protozoa and debns 
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b- Polvculture test 

The expenment was conducted In 12 earthen fish ponds of 100 m2 area and 1 5 
m depth In the Field Laboratory of the Faculty of Flshenes, Bangladesh Agncultural 
Umverslty Before the expenment ponds were drained to eradicate all the predatory 
fishes, embankments and slopes were repaired, and agncultural lime (CaC03) at 250 
kg/ha =2 5 kglpond was applied Ponds were filled up with pumped water and fertilised 
(urea and TSP each at 100 kglha =1kg/pond) to promote algae growth 

The expenment had a factonal design (2 x 2), With 3 replications per treatment 

Control (C) Without small fish With puntl (P) 
Bottom feeder common carp (C) CC PC 
Bottom feeder mngal (M) CM PM 

Ponds were stocked on 9-May-1999 at a stocking denSity of 10,000 large carpslha and 
25,000 puntllha as detailed In Table 1 Supplementary feed conSisted of nee bran and 
soaked 011 cake (2 1). given 6 umes a week at a dally rate of 3% of the large carp body 
weight Feeding was adjusted each 10 days after fish Welghmg Fertlhser and manure 
were applied at 10 days Intervals, In the middle between two fish weighing Fertilisers 
were urea and TSP (1 kg/pond each) Manure (6 5 kg/pond) was applied wet In the four 
comers of each pond 

Table 1 stocking charactenstlcs fish species composItion In each treatment, number 
d d h per pon an mean weigl t 

Treatment CC CM PC PM 
No weight No weight No weIght No weight 

Fish species lpond g lpond g lpond g lpond g 
Rohu 33 184 33 211 33 172 33 193 
Catla 33 672 33 684 33 677 33 670 
Common carp 34 250 34 251 
Mrlgal 34 251 34 230 
Punb 250 53 250 52 

EnVironmental sampling was earned out at 10 days mtervals the day before fIsh 
weIghing, always at the same hour (900 AM) The parameters measured were 
temperature, transparency. pH, dIssolved oxygen, total alkallmty, phosphate, mtrogen 
compounds (N~, N03, N~), chlorophyll-a, and plankton composition 

Results 

All the envIronmental parameters showed Significant dIfferences through tIme No 
Significant dIfferences among treatments were found for water temperature, 
transparency. alkallmty, pH. dIssolved oxygen, mtnte, and nitrate Only ammOnium, 
phosphate and chlorophyll were affected by the polyculture composItion (treatment) 
These parameters were Significantly higher In the polyculture With mngaJ than In that With 
common carp, and were not affected by the addItion of puntl 

Bottom feeder effect. mngal vs common carp 
(compansons of treatments CC vs CM and PC vs PM) 

Pond embankments monsoon rains damaged the aIr exposed parts of the embankments 
of all ponds BeSIdes, ponds stoked WIth common carp presented embankment damage 
In the water-air contact area, which let to stili higher damage of the air exposed areas 
Ponds stocked WIth mngal did not presem damage produced by fish digging actIVity 
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Table 2 ANOVA and Duncan mean multlcompansons by treatment of each fish species 
parameters ?= coeffiCient of determination Slgmficance levels *= 0 OS, **= 0 01 ***= 
o 001 ns=not Significant Mean multlcompansons same letters In each column Indicate 

fi tdft atth 0051 I noslQm lcan I erences e eve 
number biomass weight Survival growth SGR Yield 

{pond kg/pond g % g/day % kg/pond 
ROHU 

ANOVA 
Sign ns ** * ns * ** *** 
r 021 085 072 021 073 078 086 
Duncan by treatment 
CC A 28 A 989 A 358 A 84 A 175 A 066 A 940 
CM A 28 8 704 B 253 A 85 B 119 B 056 B 647 
PC A 30 A 995 A 334 A 92 A 163 A 066 A 943 
PM A 26 8 602 B 230 A 80 B 108 8055 8 553 

CATLA 
ANOVA 
Sign ns ns ns ns ns ns ns 
r 025 029 035 025 034 030 029 
Duncan by treatment 
CC A 29 A 1055 A 360 A 89 A 151 A 037 A 857 
CM A 28 A 1142 A 413 A 84 A 177 A 040 A 950 
PC A 30 A 905 A 307 A 90 A 123 A 034 A 703 
PM A 27 A 997 A 368 A 83 A 155 A 038 A 813 

MRIGAL 
ANOVA 
Sign *** ** ns *** ns ns ** 
r 095 088 023 095 026 040 088 
Duncan by treatment 
CM 8 22 8 501 A 225 8 66A 103 A 049 B 447 
PM A 33 A 827 A 248 A 98 A 116 A 053 A 750 

COMMON CARP 
ANOVA 
Sign ns * ns ns ns ns * 
r 034 078 029 033 030 055 077 
Duncan by treatment 
CC A 31 A 1079 A 345 A 92 A 165 A 059 A 1000 
PC A 28 B 872 A 313 A 82 A 148 A 056 8 800 

PUNTI 
ANOVA 
Sign ns ns ns ns ns 
r 057 024 053 057 013 
Duncan by treatment 
PC A 145 A 073 A 102 A 58 A 008 
PM A 116 A 055 A 115 A 46 A -002 

PUNTIFRY 
ANOVA 
Sign ns ns ns 
r 033 041 010 
Duncan by treatment 
PC A 43 A 012 A 299 
PM A 16 A 005 A 334 

Effects on Rohu Differences due to treatment explain 72o/0-8E)0k of the vanablhty of rohu 
harvesting biomass, weIght, growth rate and YIeld, while no Slgmficant differences In 
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survival were related to treatment (Table 2) Rohu presented about 40% higher biomass 
and weIght and 50% higher growth rate and Yield when the bottom feeder was common 
carp than when It was mngal (Table 2, fig 1) Common carp stlmng up of the mud bottom 
Improved nutnent recirculation which m tum favoured phytoplankton development In the 
water column, on which rohu feeds 
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Fig 1 Growth of rohu In each treatment 

Effects on Catla no slgmficant bottom feeder effect on catla occurred (Table 2, fig 2) 
Catla bemg a surface feeder mamly captunng zooplankton was mdlfferent to what bottom 
feeder was present m the polyculture 
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Fig 2 Growth of catla m each treatment 

Effects of total fish production Differences due to treatment explam about 80% of the 
vanablhty of total fish harvestmg biomass and Yield, and 93% of the vanablhty of food 

7 



conversion ratiO (FCR) (Table 3) Total biomass and Yield were about 20% higher and 
FCR 20% lower when the bottom feeder was common carp than when It was mngal 

Table 3 ANOVA and Duncan mean multlcompansons by treatment of total fish biomass 
and Yield and food conversion ratio (FCR) (!= coefficient of determination Significance 
levels *= a as, **= a 01. ***= 0 001, ns=not significant Mean multlcompansons same 
I hid eat fi t d n ces atthe a 05 level etters In eac co umn In I e no Slgnl lcan I eren 

large total total 
carp biomass Yield 

biomass 
kg/pond kg/pond kg/pond 

AN OVA 
Sign ** ** ** 
~ 081 080 078 
Mean multlcomparlsons by treatment 
CC A 312 A 312 A 280 
CM e 235 B 235 e 235 
PC B 277 A 285 AB 245 
PM e 243 B 248 Be 211 

Effects of bottom feeders on Puntl 
(compansons of treatments PC vs PM) 

FCR 

*** 

093 

C373 
A 507 

C387 
B 430 

Effects on puntl production No Significant differences In pUntl harvesting biomass, 
weIght. Yield sUrvival, or harvested fry related to bottom feeder occurred (Table 2) Puntl 
bemg also a bottom feeder was indifferent to what other large carp bottom feeder was 
present In the polyculture 

Effects on punb reproductton In nature puntl reproduces In May-Jun and Sep-Oct In thIS 
expenment stocking was In May, of rather small fish, so that reproduction was delayed 
and did not occur In May-Jun In the common carp ponds, puntl fry of about 2-5g were 
caught dunng the second half of August and In September. and later again by the end of 
October-November One of the ponds produced much less fry than the other two In one 
mngal pond puntl fry was caught In the second half of August and at harvest by mid 
November, With Similar puntl production figures than In the carp ponds In the other two 
mngal ponds recruitment In August did not occur, and at harvest very few flY were 
recovered One of these ponds was overflowed dunng the rainy season and puntl could 
have escaped to the contiguous draInage channel The large vanatlon of fry recruitment 
among the ponds of each treatment and the superposlbon of the ranges of fry production 
between treatments account for the lack of Significant differences In pUntl performance at 
harvest due to the presence of common carp or mngal In the polycultures In any case, 
compared to prevIous records at BAU, puntl reproduction was low In all ponds ThiS low 
reproduction rate was most probably due to pUntl disturbance by the fishmg nets dunng 
the frequent samplings (each 10 days), as opposed to monthly samples usually 
performed at BAU 

Puntl addition to large carp polycultures 
(compansons of treatments ec vs PC and CM vs PM) 

Effect on Rohu addlbon of puntl did not affect rohu performance. whatever bottom 
feeder was present (Table 2, fig 1) 

Effect on catla addition of puntl did not affect eatla performance, whatever bottom 
feeder was present (Table 2. fig 2) 
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Effect on mngal the addition of puntl to polycultures With mngallmproved mngal 
survival In almost 50%, and hence Its harvesting biomass and Yield also were Improved 
(65% higher In puntl ponds) Puntllt did not affect mngal growth rate (Table 2, fig 3) 

Effect on common carp the addition of puntl to polycultures With common carp 
decreased common carp harvesting biomass and Yield In 20% In relation to the ponds 
Without puntl, while the differences In harvesting weight and growth rate were not 
Significant (Table 2 fig 4) The lower performance of common carp might be due to food 
competitIon With puntt, who partially feeds on the bottom 

Effects on total fish production The addition of punt! decreased In 12% large carp 
harvestmg biomass In the polycultures With common carp, Improved In 15% the FeR m 
the polycultures With mngal, and did not affect total biomass and total Yield (Table 3) 
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Fig 3 Growth of mngal In each treatment 
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C) SCientific Impact of Collaboration 

The field work and data inPut Into computer files were earned out at BAU Data and 
information was shared through frequent e-mail commumcatlon Data analysIs was 
partially done In Bangladesh and partially In Israel DISCUSSions and final preparation of 
thiS report was JOintly done dunng the VISit of Dr Milstein to BAU 

In the framework of thiS project two students (Rubel and Shahldul) completed their 
observations on small fish biology for their theses The main expenment was conducted 
by Rubel, a M Sc student of Dr Wahab The project allowed hiS training In expenmental 
and laboratory work, data analySIs and report wntlng He presented hiS theSIS based on 
thiS matenal on 13-Dec-99 The project also allowed the skills Improvement of three 
Ph D and some M Sc students on data handling and analyses uSing EXCEL package, 
through a short demonstration-training lecture by Dr Milstein at BAU 

Dr Milstein also gave a seminar talk to BAU teachers, students and Flshenes Research 
Institute's SCientists on "Aquaculture In Israel", which has been received by the 
partiCipants With great Interest 

D) Description of Project Impact 

The results of the research have not been In use yet However, Villagers are keen to 
stock their ponds With the small fish along With large carps In the next groWIng season 
Consldenng thiS Interest, a piece of parallel research Will be undertaken next year In the 
rural ponds to compare our on-station and on-farm findings The project has already 
created Interest among the BAU Faculty and Flshenes Research Institute SCientists, who 
manifested their intention to eany out Similar type of work 

E) Strengthemng of Developmg Country Institutions 

Through thiS project, a number of essential equipment have been bought and IS being 
used by over 20 BAU staff members and 50 students The acqUisitions Include a Hach 
KIt UV spectrophotometer, a computer, a scanner, a dissolved oxygen-meter, a 
pH-meter, a microscope, and a Mettler preciSion balance 

The expenments are being earned out by the undergraduate students In the research site 
of the project for their practical training, which was not done before 

There has been a nice opportUnity of strengthening collaboration In many aspects of 
Israeli agnculture With thiS Umverslty The Director of the Research System of the 
University (BAURES) ViSited the field actiVity dunng harvest of fish, met Dr Milstein and 
welcomed our collaboration So there has been no institutional problems 

F) Future Work 

Dunng the 2nd year of thiS project, the same fish polycultures Will be tested 
Simultaneously In BAU expenmental ponds and In peasants' ponds The objective of the 
expenment Will be to test the effects of adding punb, mola, or both of them to the large 
carp polyculture both under expenmental controlled conditions and under real farm 
conditions At SAU, penodlcal sampling Will be camed out once a month to reduce the 
negative effects produced by frequent netting on the small fish In the farms, pond 
management dunng the culture season Will be camed out follOWing peasants deciSions 
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Section II 

A) Managenal Issues 

The small Indigenous Species chaplla (Gudus/a chapra) was to be the first small species 
to be tested As indicated In the 1st Management Report, It was observed to compete 
With the large surface feeder major carps when stocked In mixed culture (reported by a 
post-graduate student from his mixed culture system) Thus, It was discarded and the 
small barb puntl was tested Instead 

B) Budget 

Bangladesh No changes have been made In the budget 

Israel Salary for student was not utilised dUring the first year, Since the data to work With 
were In process of bemg generated In Bangladesh Instead, the a much powerful (and 
expensive) statistical program than the one Intended to be bought was acquired ThiS IS 
the SAS package, Statistical AnalYSIS System, SAS Campus Dnve, Cary, NC 27513, 
USA 

C) SpeCial Concerns 

No special concerns 

D) Collaboration, Travel, Training and Publications 

Fluent communication between partners IS carned out through e-mail Dr Milstein 
travelled to Bangladesh on 16-25 Nov to partiCipate In fish harvesting and end of the 
field expenment final steps of data editing, preliminary data analyses, and preparation of 
thiS report 

The next 6 months Will be dedicated to final data analyses and paper wntlng of the 1st 

expenment, and preparations for the 2nd expenment dunng the 2000 summer Dr 
Wahab will travel to Israel In March, to get In contact WIth Israeli aquaculture and to 
diSCUSS project actiVIties 

E) Request for A I D or BOSTID Actions 

No speCial actions requested 
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