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Seassion a 

SESSION 1 
AQUACULTURE IN PONDS AND TANKS 

Fish and Shell-Fish Culture m Freshwater Ponds 

Kuthelabhata-Fish seed. Fa.rm 
-its construction, operation and econQmics 

G.P·. Dubey.1 , R. P. Tu1i2, S. ~- Bathams and R. P. Shukla4 

Retd. Director of Fisher.ies M.P and Visiting Professor 

Bhopal University~ Bhopal 462026 
2, 3, & 4 Fisheries Department, Madhya Pradesh, 8.hopal 

The most important aspect o_f fish culture is availability .of . fish 
seed. In India, the de.mand of 'fish seed is estimated at about 6,000 
million fry as against the present production of 500 million. There is gre.at 

dearth of nL:Jrseries and rearing facilities for raising fry and fingerli~gs · as 

it involves lot of capital expenditure and many other problems. As a result 

of this, private and public enterprises are also afraid to take up fish seed 

productio_n as an industry, 

' Madhya Pradesh is able to meet only 12% of . its requirements of 

fry from its small and medium sized fish farms. In order to meet its 

'present· requirement. c.if 400. million fry attempts have been made by the 
Fisheries Department to construct larger fish seed farms. One such fish 
seed farm was constructed at l<uthelabhata near Bhilai on a 20 ha land 
in 1975 at a cost of 1 67 million rupees. With an initial fish seed product­

ion of 0.6 million fry in 1975-76, it has increased its production to 7.7 
million fry in 1977-78 and is now earning profit even after keeping the 
sale price of fry and fingerlings at par with that of Calcutta · prices. As 
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~ooh 'as_ 12, miUio~ target ,df fry pr.9d~6tibn;,JS.'.achieved .and also sale of 8 to 
I I ·': . 1 • 1 • , • 

1 o tons of''fishrJrom 'the, farm, ·it ~ould · 1b~ iri a positibn •tQ earn profit 
1 more than doubt~'' the re~urring. ~Xpehditure "~hd c(:.iu{Cf' ''eV.liJJl 'repay .the 

~- '· .I ··l, ·:·, , :"'o 
capital ~,co!"~ within a period of 20 year's.>-, , ' ' . 1, '· , t 
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Diffefent appects> ·of~construcion. oper jtion and econo.n:iics of Kuthelab~ataFish 
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Seed Fa rill' ate. presenteCi~ r ,. · u .. ,. 
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2 Observations· on ~~e. culurable _species-.0,~ {resh water prawns. 
,, ,;~ ., , , of the genus Macrobt~;chium.__B~t~ occiuri!l~· t~'-1<~.,~~~aka 

'' ' , , ,A.· ')r ''A ... P. NatiYr~jal'l';, ,;~.\/.; R'aj~gop~l ---and ~~~~C Shetty, 
I ,, I. I ' f• ~ r:,., c .. :, __ ('yriiversiw' ~f ! Atirrieultural Sciences 
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I , ;; ( ) J 'r.His· ,pa~~(11pr,e~en!~ '.a brjef ;, tesu_rn,~ of 't-hei yv~rk carr'iedr,o~.t on fresh-
f i 'r water pr1.1w.ns of~ tbe r·genu·st ~acrobt'ach1_um Bate_.,, The / pre~ent study is based 

: ·, , • _. ·; ' 1 1on 1 ~~~ples';?f 'MocroprdcMt1m- ~~~'.'icol1e,9t,~CI fr.qr;n
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'N'&tMr~,vr,tiiy; Gurupur and 
,, , I, I· .. ' Mul,ki

1

'i'ivers,pf Oaksh,i~·a· Kan9~da'''dis~rjct. Oul ?flthe.1~n species studied, 
• ';_ ,,, • • 

11 
-', M. ,~as6 {Kerpp~,--:M,_ n?vae' boJ,lan~ae .<i;>.~ _1'11Yan),, ,a,n,d ''M. ~q~nanerlse (Parisi) are 

I - . I I ·:n.e~ reco~ds ltO! '1nd,ian Water~ whi.le, ,M; aerflulµ,m, _(NOb_ilj~' is' ·recorded for the 
1 - • 

1 1 
• ~firi;t 1 time . from tlie . ·wes\ , coa~t 1-,of l

1
ndta .. , A g'enera,I 

1
account of the size 

, ... J'.-~. :·' ,1 ,ra·n~e/ f~~~i~~''·h~~i~s-: ani,!~ecundiJY,·", of_•thE7_..' abbve r~p~die>s is given. The 
' , I . ' ' I I parcEmtage cciinpqsitiort· ~ freslivitater pf awns occurring In'~ the area studied 
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: ·'~', .Rl~~-rly' :in,c;Ji9~tes I t~at '~I eq,ui?e'ns·C cp~na) .· .d9mi~·a.tes, th_e'! ca~ch. Biological 
aspects, such as ,growth·, looCI ·and feeding habits, sex1 ratio, percentage 

.. berried f~males, .. ~9g' size 11pci 'their 1s,uitab'ility. ,tor'culture', Mave been described. 
i'The)nci~enc.e ·and~· lnten.i?i.t~ ·of ~nf~~~ioh"Of ~1acterial. ~n'd protozoan parasites 
.a.ffectih~f 'the. _pqpula.tion have ·t>e~n pointed out .. : P_rospects of culture of 

; the· aboye spricles ·in- water bodies df' D.a~shi'na 1 K.anngda are alsQ discussed. 
• :.- ·,' .. ~ I f 
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Spawni"'g behaviour, post etnbtypn!c development and culture 

. of ~f!a/:>as testudine~~· 1(8toch) 
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,, i Fisheries ·Laboratory· 
I J. 

' , l'. Department of Zoology 
•I I ( 

1 , · jahagalpur University, Bhagalpur 
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Anabas testudineus (Bio.ch) 1s1 .a, cqmmercially important species of North 
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, ·sihar. -. Thi.s ':·fish is an. irihabitaht : of derelict swamps~ .~Where ·there . are 
such natural hazards. a!!' oxygen· depletion and. C0 2 _ acc;um.ulation - which 

. affects the survival . of the. , spawn . and · fingerlings. With an idea .to 
put swampy derelicted waters .bf the country to be productive enough the 
fishes wer~ · bred •in the laboratory with proper. hypophysatio.n technique 
(dose~ 15-20 . mg/100 g),. the hatchlings were reared _upt() fingerling stage 

• and. then they were set free. in. their natural habitat for fµrther growth. 

During the present study. some observations were .rrif;lde. on the 
spawning behaviour ot this species. Temperature is the .vital point· to be 
considered for proper spawning, 28.5 ± . f0c is the Optimum . temperature . 

. Spawning took place after ten hours of courtship and . continued fo.r six 
hours. The fishes can breed even in day time if the temperature is con­
trolled and the surroundings remain dark, calm and quiet. 

The experiments were performed in ratural.as well as tap water. The 
fertilized eggs develop well in water with pH 7.2 to 8.2; bicarbonate alkalinity 
varying from 14.5 to 26 ppm, oxygen content 8.0 to 9.4 ppm, free C0 2 varying 

:fr9m p.042 to. 0.80 mg/I at water temperature 30 ± l 0 c · and no car-
bonate alkalinity •. Though well water provides neutral pH yet being hypoxic, 
the .tiat~hlings could not survive in it. . 

It has been observed that the hatch1ings prefer to take Zooplankton, 
.but at the same · time Cyclops should be avoided, as they prey on the 
hatch lings. 

4 Culture and body composit.ion of the air-breathing fish 
Hetero'pneustes fos_silis 

·. , · S. Ravichandra .Reddy 
Department of Zoology, 

Bangalore University. Bangalore 

Under the All India co-ordinated research project (C.1.F.R I.) censiderable 
attempt has been made to culture the ·air-breathing fishes. Hewever, very 
Httle attempt has been made to determine the dietary requirement of these 
fishes. Studies on body. composition -of air-bfeathing fishes in relation to 
different diets would provide an insight into the dietary requirement of these 
fishes. Hence, in. the present work an attempt has been made to culture 

. the air_-breathing fish Heteropneustes fossilis on two natural. foods and their 
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· influence on the body composition ef the fish. Juveniles ·of H. fossi/is in 
the weight range of 1.110 to 1.230 g were grouped into three series and 
·reared separately on an ad libitum diet of 1. :Tubifex tubifex, 2. Gambusia 
affinis and 3. 50 % T. tubifex and 50 % G. affinis · The results inclicate that 
1 Kg of H. fossilis in the weight range of 1.110+ 0.125 g requires 14.56 
+ 2.478 Kg Tubifex worm in 50 da.ys to produce 3.58 + 0.-755 Kg new 
flesh, while in the s11me duration 1 Kg of H. foss!/is in the weight range of 
1.14 + 0.1.29 g requires 6.56 + 0.491 Kg G. affinis to produce 1.69 + 0.306 

. Kg . new flesh .. When worm and fish were offered in the ratio of 50 : 50, 
the flesh production in.H. fossilis reduced to 1.47 + 0.074 Kg. The influence 

.. of· quality. Jj~ food 'on ·body · composition. of H. fossilis has .been ' discussed 
l : •• ' .- - • ' , • " -. 

in the paper .. 

·' 

. ~. · ." Cul~.ure of Clarias. batrchus (Linn) .in .~r:nall seas~·nai 
derelict pond 

P.V~ Dehadrai a!ld.R.N. ·Pal 
All .India· Coordin~te~·Rese~rch Project 

on Air-breathing fish culture, CIFRI, Barrackpore 
S.M. Banerjee 

Air-breathing fish culture unit 
Directorate .of Fisheries 

Government of West Bengal, 
Kalyani, Nadia. 

It has been possible to develop a system to culture Clarias batrachus 
(magur) for commercial production from shallow, seasonal derelict water ·.,·. _ .. -- . . . 
bodies in rural areas. Magur finger lings of 10-15 g average weight 
stocked at the rate of 40,000 per hectare and moderately fed with a mixture 
of · low grade dried marine trash fish and rice bran attained a.n average 
weight of 139 g in less than six months an:! indicated a total assessed 
gross production .c)f 5 2 tons per hec'tare in less th1m six months; Similarly, 
stocking of magur fingerlings at the rate. of 50.000 . a.nd. 70,000 per hectare 

'within small ponds. yielded productions of 3.1 tons and 3.2 tons Pe hectare 
in 5-6 ·months.· lletails of inputs, growth rate· an - · management pr~ctices 

·are discussed. 

Possibilities of utilising traditiopal carp nurseries and· rearing ponds 
after seed harvesting by November~becembe( for {)hart term ·culture of 
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," magur or magur with' carps:-from January to June" .every' yeafanc(harvesting 
!: the stock t1efore mo·nsooii' to make ·the farm ponds availabr'e _:for usual 

carp seed productio·n 'have been projected. 

6. Studies on the . s1:1c_ce~~ of the newly transplanted 
marine fish . C.hr,ysophrys. duratus in lake Qarun 

Fawzy, A. Boraey 
_Department. o,f Zoology 

Sohag· , Egypt 

. . . Lake Qarun which lies in the Western Desert is one of only two land 
,locked - lakes in Egypt. The water medium of the lake . has undergone · 
·drastic chemical changes in the present time. 

!=9r. the progressive increase of salinity, most of the fresh.water fishes 
·.have disappeared. 
, . 

· .To . compensate . the ·great loss in the annual fish production· of the 
take, fishes of marine origin as grey mullets ( Mugi/ cepha/us; M i::apito, M. 
chele and M. sa/iens) ; So/ea vu/garis, Atherina mochon and Anguilla vu/garis 
have been introduced in the lake since 1928. In the year 1971, the Sea 
Bream Chrysophrys auratus fry ·had been introduced in the lake from the 
Mediterranean• shore: The fish adapted to the now · environment and 
attained good growth in leAgth and weight but failed to spawn .as 
was evident from the mature QOnads and absence of new generations. 

The_ present Investigation reflects the rate of success .of Chrysophrys 
auratus in "Lake Qarui ~nd gives .a~vice. for transplanting other marine species 

·to increase the total fish. production m Lake Qarun. _ 

.. 7 Culture of fish in -ponds with fertilization . 

i·:' 

.. i 

. R.D. Chakrabarty, N.G.S. Rao'& P.R~Sen 
Cuttack Research Centre, 

Central Inland Fisheries 
Research ,Institute, Cuttack, Oriss~ 

Experimental observations made in fish ponds at Killa Fish Farm, Cuttaclc 
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. on composite culture of major· Indian and exotic carp species . with only 
fer.tilization (both by direct application and through grass carp faecal matter) 

· indicated the possibilitie~ of oqtaining good fish crops. 

While a production of 3341 .34 kg/ha was obtained in a year in the 
first experiment, productions of 2437.55 kg/ha and 2539.94 kg/ha were 
obtained in two .. ponds in six months in the setond experiment. Catla, rohu, 
mrigal, silver carp· and common carp . were the species cultured in both the 
experiments with grass carp, however, included only in the first. Stocking 
density· resorted to was 6000 _ fingerlings/ha. The ponds were fertilized 
periodically ·with both organic manure (raw cowdung } and mineral fertili­
zers ( Urea, triple super-phosphate a_od calcium ammonium nitrate}. lhe 
average survival of all the species cultured was 67 .3% in the first and 
63.8%-64.2% in the .second experiment; fishes attained sizes ranging from 
507.8-1081.1 g .in the former and· 522.4-1680.1 g and 595.2-1918.2 g 
in the latter experiment, respectively. 

· The results of the above studies indicate the type of fish crop . that 
may be produced with lesser inputs and this perhaps could be adopted in 

Jural areas where pond owners may be able to go in for fish culture with 

Ji[Tlite.d_ inp[Jts . 

. 8. Use of 3-Nitro in nursery management of the Indian major 
carps Labeo rohita, Cat/a catla and the common 

carp Cyprinus carpio 

S.G. Belasre 
Tarapo~evala Marine Biological Research Station, 

Konkan Agricultural University, Bombay 

The use of the biological . additive 3-Nitro-4· Oxyphenylarsonic · acid 
(available as 3-Nitro 5% · Premix) in spawn to fry rearing was fo~nd to 
improve survival rate and growth signifkantly in case of the Indian major 
carps Lab'eo rohita, Cat/a cat/a and the common carp Cyprinus carpio. 3-Nitro 
was ·mixed directly in the rearing medium at a dosage of 10 and 20 mg, I. 

The results obtained in the laboratory experiments using small aqucrla 
were translated into yard ·experiments using 300 to 400 litre capacity plastic 
pools with 3,000 to 5,000 spawn and as field scale in nursery ponds of 

6 



9 

20 x 10 x 1 mater. "Results have been encouraging and the technique can 
be applied profitably. · · 

9 Observations on fish: production through .short-term rearing 
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M,A.V. Lakshmarian, P.L.N. Rao. 
C. Selvaraj & S.P. Rai 

Cuttack Research Centre 
Central Inland Fisheries Research 

Institute, Cuttack, Criss~ 
) ~ '\ 

.. ~ > J .. J . ·• ... 

-~obsetv_ations were carried out in a ~portd;,(;9.4. ha ) of the · harijan 
villegers in P~o'a~a&an..., l)ear · Dhouli. The aquatic w~ed'scwere manually 
removed by the villag~rs.- .:. Tb~- R_ond was stocked with fingerlir\gs ~ catla, 
rohu, mrigal, grass carp, silver ·c'arp.'r;lnd.-cominon carp @ 2500/ha in the 
ratio of 1.5 : 2.5 : 1.0 : 1.5 : 1.0-: 2.5 respeetiyely. M_anagement measures 
included liming and fertilizing the p.cpnd with the~"mixed ,_fertilizer 'Gromor• 
and cow-dung and feeding the fish with· gr,oy~~nut ofl ~ake1md rice polish. 

,,_., • ·) · .: __ .Physico-chemical qualities of the soil and w~ter,\vere s,tudied. The average 
r 1 ,, : ,' • welgl:!Lv~!ained by catla, rohU, mr,is.al, g·rass109~rp~1.sj,h1;~f ~arp .~nd common 
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i . dould. 9e" ob'tained 'from, this' pond, 1he cost ot productlort being Rs. 2.72/kg 
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alga· powder· ( Spirogyra ··grosii ), fish meal, and dried planktC!n mixed with 
potato starch, yeast powder, terramycin and salt in different ratios for ·2 
hr/day for 40 days, was studied with a view to asses the nutritive value of 
the filamentous alga, S. grosii as a source of protein. The experiment was 

condu~ted ·in: plastic· pools with. :prop.er arrange111ents .. of, runni.n~ . w.ater an9 
aeration. The growth of fish achieved with the nutrients supplied by the 
feed prepared -with. alga pow~~r was comparable to the wowth of fish. fed 

yvith ·dried plankt~n. This sugge!ltS the possibility of utilizing the thick 
infestations of this unwanted alga as a component in fish feed • 

. 11 . , Observations on. t~e ,rea~ing of quality fish seed in 
the villages of Orissa 

C. Selvaraj, 
A.N. Mohanty & M:A.V. Lakshmanan 

· Cuttack Research Centre . ' 

Central Inland FiGheries Research 
Institute, Cuttack, Orissa 

The farmers of Ayatpur, Danduasipada Damodarpur villages of Cultark 

district were trained in the scientific techniques of fish feed rearing in their 
sma1 I ponds, as a part of the Operational Research Project on fish culture 

in the rural· area. of._ Orissa .. The induced b.red sp~~n of catla, rohu and 
mrigal ( 3.05 lakhs ) was stpcked in-,f ive ponds ( 0.095 ha ) and a total of 

88,235 fry ( catla-38,700; Rohu 38,395; Vlrigal-11.140) were harvested 
and· sold to the farmers from neighbouring villages, after mee1 ing the demand 

of' \he farmers of. these three villages. They could earn a net income ranging 

f~om Rs., 124.68. to, Rs. 2,271.90 during .the season from their small ponds 
(, O 0.1 ha. to Q.03 ha), with . the survival of fry ranging from 8.97% to 
47.20% ( average survival-28.93%. 

'"ihe studies have indicated the possibility of making the villages self­

l!~~rni:;i1~,m: in n~ali~x.. .. 1~e~l of! ,1,~~ian maj~r c.a~ps by supplyin.g the spawn. to 
the farmers and training them m the sc1ent1f1c method of fish seed rearing. 
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12 Observations on prolonged induced breeding of silver carp 

SB. Singh, P.V.G.K. Reddy, R K. Dey, 
B.K Mishra & H.K. Muduli -

Cuttack Research Centre 
Central Inland Fisheries Reseasch 

Institute Cuttack, Orissa 

Hypophysation of silver carp, Hypophtholmichthys mo/itrix Val., was succ­
essful upto November, 1978 whereas, it was so only upto August previously. 
Proper brood fish care, delayed but regular monsoon (August-October ) and / 

I 

accumulation of fresh rain water in the brood-fish ponds appear to have 
contributed towards prolongation of the breecling season. This could be 
considered an important step forward towards domestication of the species. 

The receptivity period in mature females of silver carp has ·been 
observed to be much longer than in grass carp. In silver carp! the mature 
ova when not released, got resorbed and fresh batches of eggs continued 
to mature. Thus even when the bulging of the abdomen got reduced, viable 

' eggs were obtained on hypophysation . 
. l 

During 1978 breeding seasor. the number of eggs released/kg body 
weight and spawn obtained were maximu·rn in September. Even in October, 
production of spawn was good which would have been far better in case 
sufficient number of mature males were available. However, milt could be 

preserved in advance to overcome this difficulry in future. 

13 Oxygen packing of silver and grass carp fingerlings 
at different densities and Temperature ranges 

S. B. Singh, S.R. Ghosh R.K. Dey, 
P.V.~.K. Reddy and B.K. Mishra 

Cuttack Research Centre 
Central Inland Fisheries Research 

Institute, Cuttack, Orissa 

Transport of fingerlings of silver carp and grass carp are often 
necessitated almost throughout the year for purposes of composite fish 
culture, and that of grass carp for biologica·1 weed control. Hence, studies 
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on different-~ rates · of -packing of fingerlings per tin -- under - oxygen at three 
ranges ·of water tetn-~erat~re were made. 

·The· silve_r carp fingerlings (104-149 mm), remained in good condition 
for 12 hours with 100% survival at stocking rates of 20 and 30/tin at a . 
·temperature range of 24-'--25°C and also at 20/tinat 26 -30°C temperature 
range. However, the fish were in distress at 30/tin at 26-30cC and at 20 
and 30/tin at 31-34°C temperature range. 

The,."gr~ss cdrp fi~gerling~ (61-93 mm) remained in good condition 
.:for: 24 hours'·, with. high. percentage of survival (82~95%) at stocking "rates 
'of· -100" & ~ 125/ti'n" a't 25_:._25 8°C ' temperature rancie, : al~~ at 100/tin at 
'26_;__30°C :temperature. range. Howe~er, at' 125/ti~at . 26.!...:...30°C ;~nd at :i:oo 
and-, 1.25/tiri 'at 34_:_35or. temperature ran gt:·. the . fish" were !n ;·distress: 

. 2.; -. ~ : . . . ~ ' ~ 

Changes in water quality (temperature, pH, D.O., total alkalinity. free 
:CO~ and free· "NH~)· ware noted at regular intervals durir:g the period of 

' ·. .. . 
obser'vation. · 

.. .., -. •• , ! 

'' . '. 

14 Observations on the use of various hormones and clomiphene 
·· · Cifrate in hypoehysation of Indian ·niajor ca~ps 

. ;' .. 

r \' •• 

A M. Bhowmick, G.V. Kowtal, 
R.K •Jana & S.D. Gupta 
Cuttack Research Centre 

Central Inland Fisheries Research 
Institute,· Cuttack, Orissa 

Carp pituitary ·g1a·nds are. extensively used in ·hypophysation of Indian 
major carps· but the s11pply of -required ·quantity of gland is not ensured . 

. Studies were u.ndertaken to find out suitable and cheaper substitute. 

~ · ~ Pituitary· QlandS of .freshwater, brackish water and marine fishes, salmon 

·pituitary powder (Code-341 ), synthetic_ mammalian hormones and clomiphene 
·'citrate, a c_hemical, were tried on 11.5 sets in dosage ranging from 4-200 
·mg/kg body w~ight ·of the recepien't female. The controls (57 sets) wert;t 
injected with i:;arp pituitary extract @ 4-18 mg/kg. 

-, ~ ' . 

: . ,. - · l_t was observed that while the pituitary glands of freEhwater cat 
·fishes (Ppngasius pangasius, ·Bagarius bagarius, Siiondia silondia; Mys~u.s see~g~ala) and 
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~;·.·salmcin rpitliitar\i ·pow<der::(Gode~341) ·pr'eeipitated:·g.uccessful ~p~w~ing in the 
test fish; ·Labeo · rohita· (rah~-), ·yielding: one ~illi~n' of fish :s:eedi . n.egative 
results -were ob'tained with· the pituitary glands of brackishwater· and marine 
fish, Antuitrin 'S', LHRH and with clomiphene citrate. at vprious dose· levels.­
However ... the controls. injected with ,<;:i:irp pituitary extract,. spawned· success-

- fully· protjucing ever, 7 millions of fisti seed. -
. I 

1.5 Observations on the hypophysation ·of. albino Gatla catla,.- •--
Hamilton 

R.M. Bhowmick,. G.V. Kowtal, .R.K. Jana, 
.S.D. Gupta & KH;;. :lbr.ahim 

Cuttack Research Centre 
Central Inland Fisheries Research 

-Institute Guttack, Qi'issa 

Albino ·catla obtained for the first time through ·- hypophysation of 
normal catla. in 1960, .at Cuttack, were found to be mature within two 
years like the_ n'ormal catla. 8 sets .of albino specimens ranging 1.6 kg to 
7.6 kg in weight induced to spawn by pituitary injection so as to compare 

· their response with that of_ no~mal catla, during 72-77. Both treated and 
controls. were injected_ with same _dose ranging 12 mg to 20 mg/kg body 
weight, of the female recipients. 

- It was observed that the albino catla was equally responsive to pituitary 
treatment. as the norm~! ones, yielding . 88% _success in spawning and 
·prqducing · _ 1.;l85 r:nillions o~. fish seed.. Furth.er. -observations ·revealed. ~that 
the progeny. obtained. through albino parents were all albino __ while all normal 
progeny was produced_ when ·one of tbe pa.rents was a normal catla, indicating 
that the albino. character is· a recessive one.. · 

·· 16 n - Obse~vation(~n the_ use of'Human Chorionit _Gtiriad~fr~pi11 .. _ 
prepared in the laboratory, in i~dudng spawning in 

- . major car.p-:-Labeo rohita Ham. -
; j 

R.M .. Bh0wmick 

••• - J·) 

: Central Inland· Fisheries_ Research 

' . ; .. ~ :\.' 
Institute, Cuttac~, Or1~sa 

·' - '. Studies were ·undertaken aiming at· finding out -a suitable '.substitute 
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_ . for fish·Pi.tuitary extract- for· induced ·fish · breeding. The human chorionic 
. ·gonadotropii:i prepared. in the laboratory, was ·used in inducing spa'wning 
in ~ohu .. ( Labep rahita·) keeping . sui.table controls injected with. carp. pituitary 

. extract. 

·· : '· ·: In· all ~4 female rohu were treated, of which 10 received HCG alone 
and the rest were treated with combined doses of HCG in carp pituitary. 
The dose ranged between 1 mg & 4 mg HCG and 1 mg HCG + 3 mg P.G. 
to 2 5 mg HCG + 6 P.G,/1)1g/kg body weight of the recipients· respectively. 
It was observed that the specimens that received · HCG alone gave negative 
results whereas the c9mbined dosages of HCG precipitated spawning in 

, · about 38% of the r~cipi~nts. The . results suggests that the use of HCG 
. ,, reduces the requirement of carp pituitary to a considerable extent. 

·, :17 
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Observations on artificial propagation of Hilsa i/isha (Hamilton) 
of river Narmada and its culture in confined water 

J._C. Malhotra, S.N. Mehrotra 
Central lnl~nd "Fisheries Research Cenrr,e, 

Allahabad,. U.P. 
P.K.R. Panriikar and H.C. Chauhan 

Inland Fisheries. DPvelopment Stat.iqn, 
Ukai Dam (Gujarat) 

,:· • Results of exp~riments on artificial fecundation, effects of hydrological 
··parameters: like Fe++, Ca++, etc., ·on hatching bf the resultant fertilised eggs, 
: :possibiiities of hatching the eggs in . !Jiodified ind,Jor hatcheries and rearing 
~'of the ··hatchlings in freshwater ponds, in resoect of Hilsa ilisho (Ham.) of 

river Narmada which spawn in estuarine areas · hav~ 'been· presented. · 

~rtificial- fecunc!.a~)ol"I. was su.ccessfully achieved through "wet'' method 
of strip.ping . and percentage of fertilisation varied retween 60 and 90. The 
fertilised eggs were· hatched in markin and nylon cloth hapas fixed in ponds. 
In such ponds where. the concentration of Fe++. varied between 100 and· 

. 1.86 ppm and . antagonistic Ca++ions from 2Q to 40 ppm the percentage 
:.of· hatching was low (10 to 30%) and all the hatchlings died within an 
'hour of ·their bfrth. lh. situations where concentration of Fe++ and Ca++varied 
·.:between d.16....:....0.18 and 30-40 ppm the percentage of hatching fluctuated 
''between 70 and 80%; and only 10% of the hatch lings died during the -
'i n,ext : 2~ .chours of :re.arir;i~ in the hapas. In modified indoor hatcheries 
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wherein· continuous water flow' was main'fained · the hatchin~~{su~c~s· 'va~ied 
between 90 and 95% ... it -was. also ebserved that wh'en· inc~bato~: vi,i~s made 

' Of 1 /15" mesh mOAOfilam·ent· nylon. netting, 60_::_80%'>of\the' hatchlings COUid 
be segregated from dead eggs and egg shells. · · . · · 

iR nursery pond (100x50 feet) 2.5 to 3.0 mm long, artificially produced, 
hatchlings had attained an average length of 75 mm i~ 5o ~ays and are 
continuing to grow. 

18 .Studies on metabolism in pond reared fingerling of 
Hi/sa i/isha (Hamil~~n) 

.- ~-

( '·., 

Central 
J.C. Malhotra, M. Peer Mohari;ed 

Inland Fisheries Research Centre, Allahabad 
E.S. Kadri 

Inland Fisheries Devel~pment Station, 
Ukai Dam (Gujarat) 

Results of· experiments on routine and activitymetabolism in pond reared 
fin ]er in?s ·of Hilsa Ilisha (Ham:) of river Narmada have been presented. 

Routine· an~ standard metabolism of H, ilisha (wt., 4.2 g, T.L.,7.2 cm) 
at amb_ient ,oxygen near air saturation at 27°C was c:t.eter.mined. -· 

. 'Routine· metabolism was calculated as 144 mg/l(g/hr . while .. ·· ·the 

. . , . . , .• I. 

· stand,ud rrntab3lic rate was 1'03 mg/kg/hour. The maximum a,nd .mi.nunum 
• activity recorded was 80 and 20 counts/hour resp~ctively. The . a~phyxal 

oxygen level 'for the fish was ~bserved. at 1.20 mg/I ambiem qxygen. · 

19 Monoculture of magur_ (Cf arias batrachus_Linn.) 
' · with and without water replenishment 

S.D. Tripathi, R.N. Pal, A.K. Datta, 
K.K. Sengupta and Sudhakar Patra 

CIFRl/IDRC Rural Aquaculture Project 
Central Inland Fisheries Research Institute, 

Barrackpore, West Bengal 

The potential. of newly developed a·quaculture systems adopting non­
traditional species such as. magur ( C/arias batrachus Linn) for ··monoct.ihllre 
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.. in _India is _presented .. This new ·system was: giv~n a field 'trial in farmers' 
ponds . in two- villages. al West Bengal,. viz; . Sanko .:and Nabasthe, to demo­

.. nsfrate iricrea'sed ;,he Ids. _a.nd _ high incomes. fro.111 s.:;,cill : vi\lage water as a 
'rrieaiis of boosting ~the ru.ral _ economy. Monoculture, of r:nagur ·in small, 
shallow ponds at 50,000 f.ingerlings/ha gav_e, on. an average; .production of 

· 3;687.7 kg/ha. fn · 5-!- months' with 71.1 % sµrvival. 
·:_: · · Very nigh 'i)ro"d1.1ctions are possible if the waters of magur·p.onds, laden 

with metabolites, are periodically changed. Magur, ·stocked at 2 lakhslha 
gave a production of 7.3 t/ha in 6~ months with a survival of 63.5% 
despite an 0xtremely. irreg_ular sched

1
ule of watering.: the pond.s. This system 

has a tremendous potential in areas· having asl?ured water supply such as 
from irrigation canals or tube-wells arid 'holds a great promise in developing 
the. ecopomy ·in the rular sector. 

-.20 . High density rearing of rohu spawn in village ponds 

,·' '· . 

S.D. Tripathi, 

. AK. Dutta, K.K. Sengupta and S. Patra 
. . CIF:Rl/IDRC Rural Aquaculture Project 
Central Inland Fisheries Res~arch Institute, 

Barrackpore, West Bengal 

Improved nursery management teC'hniques fo.r ·h1igh ~urvival haJe ma.de 
_ i_ncreased stocking densities of carp spawn pos?ible. · Further improvement 
~'Tri the'se. techniques along with the use of Pro.te1r.i- rich diet ,fo~tified with 
"\ie~·sc resLilt~d in much h'igh rates' of su~v!,v~I · tha~ . hith~rto obtai.red. 
"'Stocked ·at 'an· ·average rate of .10.21 · m'i1Iion/h~ a ~uryiv~I of 80.73% vvas 

obtained with an. ·avetage production cost of Rs. 3.79/1 OGO fry. 

21 
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Some biological aspects of Schizothorax esocinu~, Heckel - ~ . . . . .. . ' 
for its utility in culture 

M.J. Bhagat and Shyam Sunder 
Srinagar Research Centre 

Central Inland Fisheries Research Institute, 
Harwan, J & K 

" : ·; ·; . :1he.' repor.ted ·depletion of Schizothorax esocinus' in Kashmir waters has 
~; ·Qiv~n ilT!PDrtanc~; to the. :.cuhure: of .this fish. in; the: upland waters. 
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On :the basis of· food . studies, ~s. esoclnus has been · classified as 
omnivore, with sizeable amount' of decayed organic matter, both in juvenile 
and adult stages, apart from animal. food (insect .and fish) which is absent 
in juveniles. 

Maturity study reveaJed. that the fish has a prolonged spawning phase 
as the matured specimens were available almost throughout the year. The 
fish. performs spawning migration in the only adjoining seasonal 'Arh' stream 
during May-June. The fecundity has been estimated to range from 4,573 
to 19,976 eggs in fishes ranging from 194-485 mm and 100 to 1,000 g. 

Most of the fist stock remain unspawned and large number of the 
newly hatched out fry and fingerlings perish, as from August the 'Arh' 
stream gets·cut. off from the DaJ ·.lake which hampers natural recruitment to 
a great extent. Ot~er studies i'.e. length-weight relationship, G.S.I. and 
relative conditbn factor etc. have also been discussed in the paper. The 
importance of t.hese studies Tn the culture of this much prized indigenous 
fish has been stressed. 

· 22 ... Constraints in ruratl ',aquacult.ure development by small 
farmers in some villages of Orissa · 

C .. Selva raj 
Cuttack Rese~rch Centre 

Central Inland 'Fisheries Research 
Institute, Cuttack, Orissa 

The . constraints . and impediments encountered by the small and 
· marginal· farmers of some of the villages of Cu.ttack and Puri districts of 
Orissa in taking up fish culture have been identified during the· course of 
the demonstration of the technique of raising quality fish seed and table­
size fish· in the ponds available in the rural · area. ·The farmers' ignoraflce 
of the modern scientific method of composite fish culture, · their lack of 

' confidence in the pr.1fitability of aquc1culture and the non-availability gf 
- adequate quantity of the seed of all the major carps are some of the 

principal constraints in rular aquaculture · development. Other impediments 
include their financial limitations, social.· inhibition, fear of poaching and 
p:>isoning of their ·stock, lack of proper road communication to the remote 
villages, utility of : the pond . water . for domastic · purposes, non-availability of 

· suitable piscicides, aquatic weed· infestation, etc. The observations have 
indic11t.ed , the . :ex.isting . gap between the research results and their field 
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application and that many of the impediments can be removed by supplying 
the seed to the farmers and training them in different aspects of scientific 
fish culture through demonstrations carried out in village ponds themselves 
The farmers will adopt the technique of aquaculture, if they are provided 
with the spawn and technical assistance by trained personnel of the 
aquaculture development and extension agencies. 

1. 

23 Studies on the potentialities for pisciculture and its 
development in small ponds of coconut gardens at 

. J(rishnapuram, Kerala 

S. Subramanian 
Central Plantation Crops Research Institute, 

Regional Siation, Kayangulam 

The suitability of small homestead ponds of coconut garden for 
profitable fish production and scope for improvement was· studied and the 
·results are presented . 

. Pond area ranged from 1 to 6 cents (0.005 to 0.03 ha). water level 
fluctuation between seasons ranged between 2m and 3m. Most of the 
ponds were deep but long seasonal. Salvenia dominated other aquatic 

·' ~~getati~ns harbo~red ·by many ponds. Frogs, water snakes, and birds 
_frequented ponds often. Murrel (Channa sp.) was the main local fish which 
, yJas gaining easy entry from nearby paddy fields during heavy rains. Eighty 
." ~hree respondents showed interest in carps and 14 in murrel culture. Pearl 

spot (Etroplus suratensis) topped in taste-preference. Cast-netting and dew­
. atering were the chief methods of fish harvest. Majority had animal and 
. plant wastes as fish culture inputs, in their own homesteads. With the 
introduction of fast growing carps in 1975, the average fish yield of ponds 
had increased 2 5 fold during 1977-78, with an individual maximum rate 
of 2,240 kg/ha/7 months.. The results of the study indicate the suitability 

of these ponds for improved fish culture t~ meet the farmers·· need 
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24 ... Prelimfoary observations. on species ratio manipulation to 
. enhance growth rate'ofcarps in ponds 

· M.A.V. Lakshmanan, M. Rout and 
D.R. Kanaujia 

Cuttack Research Centre 
Central Inland Fisheries Research 

Institute Cuttack, Orissa 

Experiments ·were carried out in two ponds of 0.25 ha each in 
Kausalyaganga fish farm with stocking density of 5, 700/ha with six species 
composition of silver carp 3.75, catla 2.5, rohu 2.5; mrigal 2, common carp 
2 and g·rass carp 1.5. Growth rate observed through mp~thly samplings 
showed unsatisfactory growth of catla and rohu during tl10 initial months. 

' . • I \ 

Lowering the density of catla and rohu by 5% in one pond showed positive 
response in growth rate of rohu @nly in the fourth month. Further 
manipulation of stock was done and increase in relative growth of catla 
was recorded after reducing the density of silver carp population. The 
growth rate in the control pond was observed to be erratic in all the 
species throughout the one year rearing period. 

'-

Indications on growth behaviour ·of the six species of fishes in relation 
to their densities are discussed. 

25 Studies on malathion toxicity in the catfish, 
C/arias batrachus (Linn) 

P.K. Mukhopadhya'y & P.V. ·oetiadrai 
· All India Coordinated Research Project on 

Air-Breathing Fish Culture 
Central Inland Fisheries Research Institute 

.Barrackpore, West Bengal 

In paddy fields and low-lying inundated areas where culture operations 
of air-breathing cat fishes Clarias batrachus and HeteropT)eUstes fossilis are in 
vogue alongw.ith paddy oultivation, the use of the pesticide, malathion 

(0,0-dir:nethyl. · dithiophosphat'e of diethyl mercaptesuccinate) is of concern. 
Extent of physiological damage and the effect on overall growth of the 
catfish, Clarias batrachus as affected by low level (0:5 ~ ~ rr.) · e#osure to 

malathion has been studied. 
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Multuiple disturbances in· the metabolism under malathion exposure of 
the fish have been elucidated and detailed mechanism of toxicity discussed. 

The effect of malathion exposure (0._5 ppm) for 40 days on mitochon­
drial, lyso.somal and microsomal .enzyme activities from liver and gills of the 
catfish C. batrachus, esterase activities including brain acetylcholinesterase 
activity, changes in the electrophoretic pattern of serum proteins and the · 
effect on immnue response in the catfish towards pesticide exposure have 
been reported. The residual accumulation of malathion and its major 
metabolites in tissues have also been determined by gas liquid chromato­
graphy after exposing the fishes tb malathion for forty days at a dos.~ of. 
Q.5 ppm. 

Threshold indices Qf toxicity of malathion in C. batrachus have been 
discussed in the light of existing information. Posibil ities of readap,tir g paddy 
cu;n-fish culture, in the face of inevitable use ot agricultural pesticide, have 

been projected. 

26 Preliminary observations on the effect of tamarind 
seed husk on fish 

S. Jena 
. Cutta~k Research Centre 

Central Inland FisheriesfResearch Institute . ... 
1 Cuttack, Orissa 

Powdered tamarind (Teamarindus indica. L) seed husk added to water 
kept in glass jars, killed test fishes in laboratory experiments. Of the· 
different dosagestried (5,10.15,20,25,30,40 & 50 mg/I), 5-10mg/L concentrations 
proved effective in killing Labeo rohita, Cat/a cat/a. Cirr/Jinus mriga/a, Cyprinus 
ca rpio, Ti/apia mossambica and Channa marulius within 2 hours of its application in 
.a temperature range of 28°-34°C. Fishes exhibited· erratic movements at 
the water surface, lost their balance, subsetql'Jel'lt.ly died and settled down. 
Details are presented in this communication. 

27 Rearing or m1jor carp fry to fingerlings in freshwater ponds 

P.R. Sen 8· R.D. Chakraborty · 

Cuttack Research Centre 
Central Inland Fisheries Researsh Institute, 

Cuttack, Orissa 

Rearing experiments of fifteen days old fry of Indian major carp, catla 
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• 
(Cat/a c,;at/a,) rohu (Labeo rohita) and mrigal (Cirrhinus mriga/a), together with 
grass carp (Ctenopharyngodon Idella) in two 0.8 ha rearing ponds were 
cc:mducted for three months. The combined stocking density tried was 
2:07 lakhs/ha used in the species ratio of 3.6 : 3.6 : 1.6 : 1.2 respectively. 
The fry were fed daily with a mixture of groundnut oil cake and rice polish 
in the ratio .of 1 : 1. Organic · and mineral fertilizers were also provided. 
The uverall survival 'Of fingerliAgs ranged between 75 and 89%. A production 
w the tune of 3000 kg/ha/3 monlhs could be obtained. 

The practicability of raising large crop of healthy carp flngerlings has 
been demonstrated by the experimental studies. 

28 Effect of lime on fish pond soils 

D.K. Chatterjee 
Cuttack, Research Centre 

Central Inland Fisheries Research Institute 

Cuttack, Orissa 
G.N. Saha 

Calcutta Research Centre 

·Central Inland Fisheries Research Institute, 
47 /1 Strand Road, Calcutta-7 

The eUects of Calcium oxide, Calcium 'hydroxide and Calcium carbonate 
~t three rates (250, 500 and 1.,000 kg/ha on equivalent CaO basis) on 
slightly acidic fish pond soil (pH 6.0) in enhancing soil pH, and mineralisa­
tion· of nutrients were studied. The soil reaction, available nitrogen and 

.available phosphorus increased with the three fornis of lime accrdihg to the 
enhanced rate •of application with corresponding decrease in organic·car.bon. 
1dentical results were elso olnained in th·e Water quality with regards to 
pH, total alkalinity and dissolved .inorganic phosphate. While the maximum 
increase was recorded with the highest rate of each form .of calcium, the 
effect of calcium carbonate appeared superior <is compared to the other 
two forms. 



• 
29 Studies on composite fish culture in a t·unning water pond 

at Bhavanisagar, Coimbatore District, Tamil Nadu 

K.N. Krishnamurthy and P.K. Aravindakshan 
Bhavanisagar Centre 

All india Coordinated Research Project 
on Composite Fish Culture and Fish Seed Poroduction 

Central Inland Fisheries Research Institute 
Bhavanisagar, Tamil Nadu 

Experiments. on compc:isite fish culture in a running water pond, 
without fertilization but with artificial feeds yielded a gross and net production 
of 173.7 kg and 158.3 kg/0.03 ha in 12 months respectively which works 
out to 5.7 t and 5.,2 t/ha/yr respectively. Mrigal, common carp and grass 
carp recorded better growth attaining an average weight of 604 g, 771 g and 
600 g respectively. Catla and silver carp showed poor gtowth, in spite of their 
less numbers. The poor growth of these two is attributed to poor plankton 
in the running water pond without fertilization. The better performarce of 
mrigal, common carp and grass carp is mainly due to their utilization of 

the artificial feeds. 

30 Observation on the large scale production of carp seed in 
open enclosures at Bhavanisagar, Tamil Nadu 

P.K. Aravindakshan and K.N. Krishnamurthy, 

Bhavanisagar Centre 
All India Coordinated Research Project 

On Composite Fish Culture and Fish Seed Production 
Central Inland Fisherias Research Institute, 

Bhavanisagar, Tamil Nadu 

Experiments on induced breeding of earps indicated that these could 
be made to breed successfully in open enclosures instead of puttiug them 
in closed enclosures like the traditional breeding hapas. The breeding work 

·was undertaken ih an open channel. receiving seepage water from the dam 
above. The channel was partitioned into small compartments. by putting stone 
and mud walls prevent the fishes from mixing between groups. The selected 
sets of brood fishes were released in each compartment where a mild flow 
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of water was maintained. The fishes started bre'3ding 3-4 hours afrer the 
second injection with high percentage of fertilization and the eggs were 
collected at the inlets when they accumulated with the flowing water. The 
average water temperature was 29.5°C during the experniment. Water was 
very clear. There was practically no rainfall during this period. By this 
method, use of bree9ing hapas were completely eliminated and about 12.6 
million hatchl!ngs of Indian and exotic carps and hybrids were produced 
from April to •September, 1978. This gives much scope for reducing the 
huge amount of money spent every year for breeding hapas in large scale 
breeding, especially in seed farms with flowing water facility. 

31 Observations on the pond breedjrig of 'Magur' 
Cf arias batrachus (Linn ) 

Nirmal K. Thakur, M.P. Singh Kohli 

and Siddhartha K. Munnet 

Patna Centre 
All India Coordinated Research Project 

On Air-breathing Fish Culture 
Central Inland Fisheries Research Institute 

Mithapur Fish Farm, Patna, Bihar 

While attempting to evolve a handy technique for raising seed of 
•magur' for cul tu re purposes, a trial on the pond breeding of the fish was 
made. The objective was .also: to i:.1udy the aspects of survival and produc­

tion of •mggur' fry and fingerlings in nature. Ten sets of spawners, each 
consisting of one male and one female, were injected with carp pituitary 
extract (1 O mg/100 g body weight of the recipient) and released in a pond 
of 274 m2 watet area on 17.7.1978. After dewatering_ on 9.11.1978, 156 
young ones (32 to 119 mm total length) of •magur' could be collected from 

the pond giving a production of 0.57 young one/m 2
• Analysis of the 

size frequency distribution of the retrieved;. young one;; revealed two modal 
peaks. around 50 and 90 mm lengths suggesting that thEre were two spurts 

of spawning in the pond. Contribution of the older group in lesser number 
in the total catch of the harvested young _ones indicated that the survivabi­
lity of •magur' young ones in nature diminishes sharply with increase in 
their size. It was concluded that collection of the young ones of 'magur' 
from the breeding pond at their early stages of development and rearing 
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them separately with provisions for a suitable supplementary diet would 

bring forth sizable increase in their survival and prodl!lction. 

Analysis of the gut contents indicated that with increase in the size, 
predilection for insectivorous diet gets stronger in the fish. In the laboratmy, 
the young ones showed definite preference to a diet of .crushed Anisops. 

32 Rohdish food organisms in cold water fish culture 

K.K. Vass and H.S. Raina 
Srinagar Research Centre 

Central Inland Fisheries Research Institute 
Harwan-Kashmir 

Important cold water fishes, viz., Schizothorax spp., Cyprinus Carpio, 
Sa/mo trutta are good zooplankton feeders. But under cold climatic conditions, 
the plankton population in natural waters is poor. This has a definite impact 

on the growth and developmt:)nt of these fishes in natural waters. Thus, 
for the successful nursery managment of Schizothorax sp. under cultur@ 
conditions, it becomes imperative to devise methods for the mass GUlture of 
certain accepted natural food organisms. In the present investigation, 
accepted food items of Schizothorax have been studied for their culture. 
The main organisms studied are Daphnia pufex, Scapho/ebris kingi, Ceriodophnia 
reticu/ata and Moina irrasa. Successfu I method logy has been worked out 
after analysing various concentrations and dosages of different ·Organic and 
inorganic nutrients to mass culture these micro-crustaceans under field and labo­

ratory conditions. Detailed bio-ecological studies have also been carriE'd out to 
help further improve the culture techniques. The peak populaiton ranging 
between 4,000 and 9,000 organisms per litre from an initial inoculum ot 
30 to 50 organisms per litre have been obtained within 15 days under field 

conditions. 

Ephippial eggs have heen successfully germinated under laboratory 
conditions. Feeding experiments of Schizothorax with cultured organisms have 
been conducted. This is the first attempt to mass culture these fish food 
organisms under cold climatic, conditions. 
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33 Angling-an effective method for harvesting 
mirgaf· · 

· ·.· M.L. Bhowmick, M.K. GhoshaV 

· and S.D. Tripathi 
CIFRl/1DRC Rural Aquaculture Project 

Central Inland Fisheries .Research lnstitute, 
Barratkpore, Wesl Bengal 

'e • 

Remova.1 of co1um and bottom feeders; "~uch as >rohu and mrigal from 
ponds with uneven bottoms, ghats, ce:ntral .. ·pillars or temples and depths 
rang;ng from :·3-6 m presents considerable difficulties. Fishermen in West 

Bengal and Orissa with dragnets without potkets are not generally able to 
harvest .more than 50% rohu ancl 25% mrigal from such ponds. Experimental 
angling with 4 rods in 3 ponds (0.44'-0.60 ha in area} indicated that both 

. rohu and mrigal could be effectively harvested, the average catch/rod/day 
during the 5 day period being 16.66, 10.85 and 20.75 fish. Morning 
catches were better tha~ those Qf afternoon. Mrigal fell an easy prey as 
compared to rohu. 

j 

Angt;ng thus provides . an easy means of harvest, especially · in areas 
SU1ch as Jalpaiguri, where a fish-farmer has to hand over a minimum of 40% 
of the catch to the fis,hermen as labour char_ges. Besides being a sport, 
angling-if conducted properly couJd alsp be a means of self-employment to 
mal'ly. 

34 Culture of murrels (Ophrcephalus sp'p
0

.) in a s'wamp 
·1 I· 

·'· .. V.K. Murugesan, P.V. Oehadrai 
and P. Kumaraiah 

All @ndia Coordinated Research Project 

on Air-breathing Fish Cultu_re, 
CIFRI. Barrackpore, West Bengal 

To assess the possibilities of utilising derelict swampy waters, fingerlings 
of Ophicepha/us maf!U'/ius (Ham.}, 0. punctatus (Blo'ch), 0. orienta/is (Ham.} were 
stocked at the rate of 35,500 per hectare in a derelict pond of 0.1 ha at 
Lalbagh, Bangalore, Karnataka. The fingerlings were fed with low grade 
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dried marine trash fish and fresh silk worm pupae. Observations on the 
growth and survival of these fishes and environmental features of the water 
are discussed. Production at the rate of 4,041 kg/ha/yr of murrels is a 
r~cord, projecting for the first time the possibilities of culturing murrels. 

35 Primary productivity in a composite fish culture pond 
at Kulia fish farm, Kalyani, West Bengal 

Brilbir Singh 
Allahabad Research Centre '. 

Central Inland Fisheries Research Institute, 
24, Panna L.al Road, Allahabad 

P.K. Saha 
Composite Fish Culture Centre, 

Central Inland Fisheries Research lnstitue, 
Barrackpore 

Primary productivity in a composite fish culture pond at Kulia fish 
farm, Kalyani, Dist. Nadia, West Bengal was studied for a period of one year 
(March, 1974 to February, 1975). This was supplimented with the data on 
physico-chemical features and plankton of the pond for the same period. 
Gross production ranged from 1.143 to 8.625 GC/m 3 /day, while net produc­
tion ranged from 0.662 to 6.575 GC/m 3 /day. The annual average values 
were 5.372 GC/m 3 /day and 3.816 GC/m 3 /day respectively for gross and 
net production. Respiration ammounted to .28.97% of gross production. 
Net-gross ratio varied from 0.36 to 0.97. The rate of gross production 
was maximum in the surface water and minimum in the bottom, with an 
approximate production ratio of 9 : 2 : 1 respectively for surface, mid depths 
and bottom. Temperature showed a direct co-relation with productivity, 
whereas, no other factor studied showed ·any such relationship with 
productivity. 
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36 Some economic aspects of composite fish culture in India 

M. Ranadhir 
Central Inland Fisheries 

Research Institute 
Barrackpore, West Bengal 

Composite fish culture h>ts taken firm roots in India as a viable agricultural 
technology. Economic investigations of composite fish culture are therefore, 
necessary to provide a base for investmeAt decisions. Economics of a model 
fish farm of comosite fish culture alongwith averages of case studies in 
four zones of the country are presrnted. The key economic values such 
as security margin, degree . of. contribution and brackeven point are also 
estimated. Expenditure on feed constituted the dominant cost component 
in composite fish culture at 60 to 70% of total costs. It is critically exa­
mined as to what extent the expenditure on feed can be limited 
in different zones . of the country, ·keeping in view the price levels of fish. 

37 Preliminary investigations on the mass culture of 
Macrobrachium lamarrei 

R. Ponnuchamy, K.V. Arianth Raman, 
Katre, S. and Rendy, S R. 

Department of Zoology, Bangalore 
University, Bangalore 

Investigations on the culture of prawns and shrimps have created 
im -ne•1se biological interest because of their high food value. The mass 
production of high quality prawns depends upon the supply of suitable food 
to the Jeveloping individuals. Supplementary food is known to give better 
growLh rates in prawns. Although considerable success has been achieved 
in the culture of giant freshwater prawn Macrobrac:;hium rosenbergii, no attempt 
has been made to culture the other species of Macrobrc chi um. In view of 
the high demand in the local market for these prawns. an attempt has 
baen made to mass culture the freshwater prawn M. /amarrei on supple­
mentary diet. Post-larvae of M .. lamae1ei weighing 172 mg were· stocked at . 
the rate of 4 g per. sq.ft (or 14 larvaetsq.ft) in cement tanks (area : 27 
sq.ft.). They .were fec1 on rice bran and oilcake in the ratio of 1 : 1 for 
30 days. The food intake, growth conversion .efficiency and body composi­
tion of M. lamarrei have been determined and the results discussed. 
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38 I " Mesh selectivity of gm nets· for some freshwater 
carps in ponds 

M. Rout and M.A.V. Lakshmanan 
Cutta.ck Research Centre 

Central Inland Fisheries Research 
Institute, Cuttack, Orissa 

Experiments on mesh selectivity of gill nets for some freshwater carps 
in ponds were conducted using mesh sizes of 87, 100, 125 and 137 mm. 
Nets were woven by using nylon twine of code No. 210/2/3 with hanging 
coefficient 0.5 and depth 3 meters. Mesh selectivity curves were drawn for 
catla, rohu, mrigal, si.lver carp, grass carp and common carp where some 
curves extended with a fairly high value of efficiency. Curves were broader 
and skewed right which suggested the presance of tangling catch with large 
fish. Selectivity factor 'k' varied from slender to broad· bodied fish. Gill net 
fisheries are highly selective of large, heavy and fast growing individuals 
and culling of fish around 1 kg size (marketable size) was found out to be 
about 120-135 mm mesh· size. 

The possible implications and importance of gill net operation in fishery 
management ·in cultivated water are discussed. 

39 Loss in weight of freshwater carps at different 
intervals affecting fish produdion 

M. Rout and R.D. Chakrabarty 

Cuttack Research Centre 
Central Inland ·'Fisheries Research 

Institute, Cuttack, Orissa 

Periodic sa.mpling of fish in ponds guides proper fishery management. 
Weight loss in .fish during the course of sampling, if fishes are handled too 
long. are likely :to give erron8ous estimates of production. Observa1ions made 
pn I.ass: in .weight ,at different interv.als after harvest indicated a fall by 33.2, 
26.9, 21.5 and• 16. 7% during the .first four hours in freshwater carps. The 
average loss was obs_erved to range between 1.86 to 2.38%, the highest 
being 3.43% for silver c/arp in Summer and the lowest was 0.97% for common 
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carp in Winter. Analysis of variance showed that specieswise hourly loss 
varied significantly. Coefficient of variation of loss in weight calculated for 
different seasons ranged from 16.0 to 51.6%. Information · 0n likely loss in 
weight of different cultivable carps during different seasons is useful in 
marketing the fish. 

40 Studies of composite fish culture at Ranchi, Bihar 

M. Yusuf Kamal, A. Mukherjee 
and P.N. Jaitly 
Ranchi Centre 

All India Coordinated Research Project 
Composite Fish ~ulture and Fish seed 

Production, 
Central Inland Fisheries Research 

Institute, Ranchi, Bihar 

The results of experiments. on Composite Fish· Culture, conducted at 
Ranchi in Bihar, have indicated the possibilities of enhancing fish production 
on acidic and low productive soil. In the three sets of experiments completed 
so far, the fish production has gone upto 3,526.500/kg/ha/yr from that of 
1,504.350/kg/ha/yr obtained in the first experiment. lnspite of the increasing 
cost of inputs, the cost of fish production has. come down to Rs. 2.62 per 
kg of fish as against Rs. 5.79 per kg of fish in the fitst experiment. 

The experiments conducted have indicated that by regulating liming 
and tHganic manuring alone and without increasing the artificial feed, high 
production of fish can prmitably be obtained. Observations on hydrological 
aspects, plankton condition and different treatments with organic and inorganic 
fertilizers and co~binations of fish species have been analysed and discussed. 

41 Observations on the nutrient status of loni reservoir (M.P.) 

S.N. Mehrotra 
Allahabad Res.earch Centre 

Central Inland Fisheries Research 
Institute, Allahc.bad,_ U.P. 

The paper' atte;mp1is, on the basis of 1imnological investigations carred 
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out during the period 1958-70, to evaluate the nutrient characteristics of 
Loni reservoir in Madhya Pradesh giving due importance to relev1mt limno­
chemical parameters of water edaphic features and primary production. 
The studies reveal that the soil of reservoir basin is characterised by moderate 
0rganic carbon (0.57~1.17%), moderate to rich available nitrogen 125.8-38.64 
mg/100 g) and low in available phosphorus (0.8-1.8 mg/100 g). The 
pH of the soil was near-neutral (6.5-7.2). It is significant that the phos­
phate value of the water is of much higher order than what is reflected by 
the soil. This. indicates the importance of geo-chemical features of drainage 
basin which appears to influence the basic productivity of the reserv<:>ir 

more than the che'llical quality of reservoir basin soil. The reservoir also 
shows favourable concentration of available nitrogen in addition to favourable 
values of alkalinity and total hardness. These parameters point unmistakably 
that the reservoir is "above average" in productivity. This is further affirrr.ed 
by the trends of primary productivity observed in the reservoir. 

42 Production of major carp seed by partial hypophysation 
cum bundh breeding in Bilaspur area of Madhya Pradesh 

K. Madhusudhana Rao 
Inland Fisheries Trainin0 Centre (CIFE), 

Barrackpore (W.B) 

Bundh breeding of Indian carps is prevalent in West Bengal and 

Bihar in India and Chittagong in Bangladesh. More recently, large scale 
bundh breeding is being practiced in Madhya Pradesh. Partial hypophysa­
tion-cum-dry bundh breeding is the most modern technique adopted in 
the districts of Midnapore and Bankura of West Bengal where male and 
female brooders of major carps are injected with pituitary hormone extract 
be:fore stocking in a dry bundh. 

An attempt has been made to explore the possibility of mass breeding 
of carps by partial hypophysation in Du I hara dr, bundh (area 0.106 ha) 
situated near Khutaghat fish farm, Bilaspur district of Madhya Pradesh. 
Only 36% of total brooders were injected with 4 mg/kg for males and 
8 mg/kg for females. The brooders were catla and rohu with weights 
ranging from 4-5 kg and 2 kg respectively. The breeding was successful 
which opens a new method in the production of quality fish seed even 
without rain or regular flow of water which was hitherto practiced in 
West Bengal. 
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In the present case; the breeding took place only after pituitary hormone 

injections as the same brooders were not giving any response inspite of 
stocking them in the bundh for a period of more than 10 days probably 
due to non conducive climatic conditions such as high temperature and 
draught weather. 

43 Hazards in fish farming in acid ponds of Jalpaiguri 

D.N. Nath, M.L. Bhowmick, M.K. Ghosal 
and S. D. Tripathi 

CIFRl/IDRC Rural Aquaculture Project, 
Central Inland Fisheries Research Institute, 

Barrackpore, West Bengal 

Po:ids constructed on acid soils are known to be poorly productive 
the world over. The acid character of such ponds at Jalpaiguri was respon­
sible for iron and manganese toxicity, low mineralisation rate, trace element 
deficiency, poor plankton production and consequently poor rate of fish 
growth, parasitic infections. high initia1 mortality and poor survival rates. 
Attempts to change the· acid character and improve the mineralisation rate 
by liming often resulted in Microcystis blooms, oxygen-carbon-dioxide 
imbalances and fluctuations in pH hampering the supplementary feeding 
schedules. However, the acid character of Jalpaiguri ponds was completely 
changed by liming @ 2,000 kg/ha in divided doses at monthly intervals 
during the first six months followed by 1 000 kg/ha in divided doses at 
fortnightly Intervals and the ponds made productive giving an average 
production of 3.2 t/ha/yr in the very first year of their utilisation for fish 
culture. 

The change in water and soil conditions has been discussed. 

44 Oxygen r~1quir~m2nt of Hilsa ilisha (Ham ) eggs and hatchlings 

D. Nath 

Central Inland Fisheries Research 
Institute, Barrackpore, West Bengal 

Oxygen consumption of Hi/sa i/isha (Ham) eggs and 1 t!) 4-day old 
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hatchlings have been determined by fixed bottle method and _by modified 
method. In fixed bottle method, oxygen consumption of hilsa eggs and 1 -day, 
2-day, 3-day and 4-day hatchlings was estimated resi:ectively as 0.25 mg, 
0.94 mg and 1.56 mg. 2.0 mg, 2.0 mg, and 2.5 mg/1,000 hatchfings/hour. 
In modified method, the oxygen consumption values were slightly higherthan 

the fixed bottle method. 

45 · Preliminary observations on the effect of vitamin E 
and growth hormone on the gonadal maturity of carps 

S.D. Gupta, H.A. Khan* and R. Vl. Bhowmick 
Cuttack Research Centre, 

Central Inland Fisheries Research 
Institute, Cuttack Orissa 

*Freshwater Aquaculture Research and 
Training Centre CIFRI, 

Bhubaneswan 1Qrissa 

Effects of Vitamin E (Ephynal-Alpha Tocopheryf Acetate and growth 
hormone (Methandienone) as additives to conventional supplemrntary feed 
consisting of groundnut oilcake and rice bran (1 : 1 by weight) on the 
gonadal maturity of catla, Cat/a cat/a. rohu, Labeo rohita and :::iommon carp, 
Cyprinus carpio were studied. 

It was observed that common carp when treated either with vitamin 
E or the growth hormone showed higher gonadosomatic index than the 

control fishes. Based on this. further experiments were carried out with 
catla and rohu, whh::h were given vitamin E (@ 5 mg/kg body weight of the 
fish/day) along with the feed at 2-3% of the b_ody weight. The treated 
carps showed higher gonadosomatic index, bigger ova; and on hypophysa­
tion yielded more number of eggs (Catla 0.171 million/kg body weight 
of the fish and rohu 0.177 rr.illion/kg body weight) than the control 
{Catla 0.124 million and rohu 0,130 million eggs/kg body weight). Further, 
complete spawning was obtained with treated fishes while it was only partial 
in the majority of untreated ones, These results ind.icate that vitamin E 
and growth hormone can be effectively used by the pisciculturist as additives 
along with the .conventional supplementary feed to raise brood stock in proper 
condition and minimise the chances of failure in induced breeding of 
fishes. 
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46 SoH water interaction and nutrient turnover 

in a weed infested swamp 

R.K. Das and P.V. Dehadrai 
All India Co-ordinated Research Project 

on Air-breathing Fish Culture, 
Cl FRI, Barrackpore-743101, West Bengal 

The olcl derelict weed infested swampy water sheet at Kalyani 
(Dhakardha Beel), has been studied to assess its potential carrying capacity. 
Organic nutrients lying dormant in soil phase can be effectively brought to 
water phase for mineralization at faster rate by raking of the bottom soil. 
This increases ammoniacal nitrogen, nitrate nitrogen, phosphorus, alkalinity, 
organic carbon and specific conductivity, resulting in enhanced primary 
production and th:Heby bringing about a favourable balance of metabolic gases, 
suchas dissolved oxygen and free carbon dioxide. The pH increases to near 
neutral or slightly alkaline from acidic range ·and thus the aquatic ecosystem 
turns highly productive for fish culture without additional ·inputs in terms 
of fertilizer or manuring. 

Assuming the availability of solar energy and other essential elements 
constant over a smal I perfo'd, the primary production appears to be a single 
value function of the available phosphorus in solution. Again, the ammonia 
released during mineralization has been noted to be gradually cenverted into 
a more mobile nitrate form quantitatively. 

47 lay-out plan for semi-intensive and intensive culture 
of air-breathing catfishes 

P.N. Bhattacherjee, P.V. Dehadrai, 
M. Ranadhir and S.K. Barua 

Central Inland Fisheries Research Institute, 
Barrackpore-743101, West Bengal 

'The pape'r deafa with general . principles of fish pond consturction for 
. cult'ur'e · of.'aii-breat'hiiig ~atfishes .. · A case study of Kalyani Bheel indicating 
. . I 

·alternate pond design has been given. Capital costs for different pond 
·design an·d its usefulness in the long run have been discussed. Anticipated 
unit economics and other economic parameters are also presented. 
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48 Preliminary observations on the efficacy· of grass carp in 
controlling submerged aquatic vegetation from large waters 

P.C. Chakrabarti, A.B. Chatterjee 
& S.K. Mondal 

Freshwater Fishries Research 

Station, Kulia. P.O. Kanchrapara 
. T.B. Hospital, Nadia, W. Bengal 

Grass carp, Ctenophary~ogodon ide/I (Val) was introduced in two large 

water bodies of 1 O hectare and 1.8 hectare effective water area, thickly 

infested with natural growth of Hydri/la, Najas and Potomogeton and scattered 

patches of Trapa. There was good stock of Indian major carps and comma~ 
carp in both the water bodies. Grass carp could effectively control all 
these submerged aquatic weeds within a short period and the fish recorded 

very high growth rate. 

The size and number of grass carp that are requied to be stocked 
for early clearance of weeds from large waters have also been dealt vvi1h. 

49 l oxidty of some herbicides to fishes 

S. Patnaik and M. Rout 
Cuttack Research Ceni re 

Central Inland Fisheries Research 

Institute, Cu1tack. Orissa 

The herbicides Simazine, Paraquat and 2.4-D sodium sal1 vvhich shew 

priomise in the control of aquatic plants were tested for their toxicity to 

fishes by. bioassay methods. The test fishes used were fingerling~ of Lcteo 
rohita (97-167 mm), Cyprinus rwrpio (43-116 mm) and Ti/apia mossambica 
(54-107 mm) .. 

In trials of 72 hour duration 2.4- D sodium salt at as high a dose 
as 400 ppm (a.i.) had no adverse effect on the fishes when water temp­
erature varied from 22° to 28°C. In the case of Simazine, upto 20 porn 

(a.i.) was . observed .to be safe concentration for L. rohita and C. carplo at 
temperature range of 20° to 30°C. In case of Paraquat the safe concentra­
tion was observe to be 3 ppm for L. rohita, 5 ppm for C. carpio and 7 ppm 



for T. mossambica, when the temperature ranged from 28° to 31°C. The 
median tolerence limit for different fishes have been calculated. 

50 Observations on the effect of some herbicides on plankton 

S. Patnaik 

Cuttack Research Centre 
Central Inland Fisheries Research 

Institute, Cuttack, Orissa 

In adopting chemical method of weed control in fish culture ponds, 

it is feared that the natural growth of plankton may be adversely affected. 
Througf1 a series of replicated treatments, it was observed that 2,4- D sodium 
salt when applied at 5 and 10 ppm concentrations (a.i.) had no bad effect 
on the growth of phytoplankton and zooplankton. Similar observations with 

Simazine indicated that a~ 0:2 and 0.6 ppm concentrations (a.i.) majority 
of phytoplankton disappeared after treatment, but gradually re-appeared. 

In field trials also, there was no change in the plankton population 
with 2.4-D sodium salt at 5 ppm. However, with Simazir.e at 0.3 ppm 
(a i.), all phytoplankton disappeared initially but re-appeared gradually in 

about four week's time. 

SI Morpho-histology of the hyj>othalamo-hypophyseal 
neurosecretory system in Cirrhinus mrigala (Ham) 

S.K. Moitra and B. Medya 
Department of Zoology, 

University of Burdwan, West Bengal 

The histological nature of the hypothalamic neurosecretory centres and 
neurohypophysis and the topographic arrangement of the neurosecretory 
pathway of Cirrhinus mrigala (Ham) have been investigated. The high 
secretary activity of the pars magnocellularis in the preoplic nuclei (NPO), 
transport of neurosecretory material (NSM), and their accumulation. in the 
neurohypophysis have been discussed. 
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The topographic arrangement of the cells of the nuclei lateral is tuberis 
(NLT) is also described. The possible role of the hypothalamic neurosecre­
tory m3terial in motivating hypophyseal-gonadotropic mechanism is discussed 
in the paper. 

52 Observations on life history of grass carp, 
Ctenopharyngodon idella (Valendennes) 

D.S. Murty, K.K. Sukumaran, R.K. Dey 
& P.V.G.K. Red~y 

Cuttack Research Centre 
Central Inland Fisheries Research Institute 

Cuttack, Orissa 

The life history stages of grass carp, Ctenopharyngodon idella (Valenciennes), 
introduced into India in 1959 have b,een described. Ovulated grass carp 
eggs were deep or golden brown in colour. Fertilized eggs got fully swollen 

in half an hour and measured about 4-4.5 mm in diameter. The first 
cleavage occurred in about 35 minutes after fertilization. The incubation period 
varied from 17 5 to 19.5 hours at water temperature ranging from 27-30cC. 
The hatch ling measured 4.58 mm in total length and possessed 44- 45 
myotomes and was devoid of mouth, gills and body pigmentation. The 
yolk mass was conspicuous and club shaped and of pale brown colour. 

The post-larva measured 7.34 mm in total length. The pelvic and 
anal fin buds appeared on the 7th day. By the 8th day all the 19 caudal 
rays were formed and by the 10th day the dorsal fin had 8 rays. Scales 
appeared by the 15th day when the fry measured 22 mm. Abdominal 
embryonic fin fold persisted upto the 20th day after hatching. 

Some of larval and post-larval characters of gross ·carp have been 
compared with those in corresponding stages of major Indian carps and 
silver carp 
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53 Observation on the life history ·Of silver carp, 
Hypophthalmichthys molitrix (Valenciennes) 

D.S. Murty, K. K. Sukumaran, 
P.V.G K. Reddy & R.K. Dey 

Cuttack Research Centre 
Central Inland Fisheries Research Institute, 

Cuttack Orissa 

Silver carp, Hypophthalmichthys moiitrix (Valenciennes) introduced into 
the country in 1959 has been successfully induced bred and now forms an 
important component of the carp species being cultured in composite fish culture. 
The developmental stages of the eggs, larvae and post-larvae of the species 
are described. 

The fully swollen fertilised eggs of this species measured 4 to 4.26 
mm in diameter and was eith@r ·pale blue or light pink in.colour. The first 
cleavage was found to CQmmence in about 40 minutes after fertilization. 
The incubation period varied from 17~ to 19t hours at water temperature 
ranging from 27-30°C. The newly hatched larva, 4.52 mm long, was devoid 
of mouth, gills, body pigmenation and had about 38 myotomes. The 
yolk was club shaped and got fully absorbed within 96 hours after hatching. 
The post- larva measured 7.81 mm in total length. At this stage, embryonic 
fin folds showed black pigmenation. All the 19 branched caudal rays were 
formed by 10th day whereas the full ·compliment of 3 + 7 rays of the dorsal 
fin developed by 15th day.· Scales appeared on the 25th day when the 

post-larva measured 31 mm. The distinguishing features of silver carp fry 
are also described. 

54 Investigations on composite fish culture with and without 
supplementary feeding of fish and fertilization of pond 

H.A. Khan, D.N. Mishra and B.C. Tyagi 
All India Coordinated Research Project 

on Composite . Fish Culture and Fish Seed 
Production. Freshwater Aquaculture Research 

and Training Centre 
Bhubaneshwar Orissa. 

Through composite fish culture a production of 7,371 kg/ha/year has 

35 



been achieved at_ Gujartal Farm, Jaunpur. The pond which has produce,d 
such high rate of production nt Jaunpur had poor nutrient status of the 
soil and water in terms of fish production capacity. Though through regular 

fertilization, the soil and water nutrient status has improved considerably, 
it is difficult to account for the potential of the pond for such high production. 
Sinha (1973) indicated that besides species combination in proper ratio and 

density, supplementary feeding appears to be the main factor rather than 

fertilization of the ponds for achieving such high fish yields. Therefore, 
experiments were conducted at Jaunpur to assess the contribution of fertili­
zation and supplementary feeding in achieving high production in composite 

fish culture. 

Investigations were carried out in 1976-77 and 1977-78 in 7 ponds of 0.07-
2.5 ha with similar stocking density and ratio of different carps. Supplementary 
feeds were supplied and also fertilizers were applied to two ponds, whereas 
other two ponds got only supplementary feed, another two ponds got only 

fertilizers and one pond had no treatment with fertilizer nor the suppJe­

mentary feeds were supplied. Aquatic weed was supplied in equal quantity 
to feed the grass carp in all the seven ponds. The paper discusses the 

growth rate of different species and the magnitude of fish preduction in 

ponds with and without supplemertary feed and fertilization. which clearly 
indicate the contribution of supplementary feed in achieving better growth 
rate of fishes and higher rate of fish production. Also an analysis of the 
production cost is m'3de in those ponds with different treatments. 

55 A study on the growth and fertility of intraspecific 
salmonid hybrids 

G. Chandrasekaran and B. Subba Rao 
Hydrobiological Research Station, 

Ootacamund, Tamilnadu 

The better growth of the intraspecific F 1 hybrids produced by crossing 
the females of Rainbow trout with the males of Albino trout in II & Ill year 
has been observed. The fecundity of the hybrids was found to be more 

than that of either parent species: The size of the hybrid egg was noticed 
to be intermediate between the egg size of Rainbow trout and Albino 



trout. · The direct breeding of these hybrids and the backcrossing of these 
male hybrids with the eggs of both Rainbow trout and Albino Trout showed 
that they were fertile and the resultant progeny were survivir.g better upto 
the fry stage (the present stage). 

56 A case of phenomenal growth of Cat/a cat/a (Ham.) 
in a nursery pond near Allahabad 

K.P. Srivastava & R.K. Dwivedi 
Allahabad Research Centre 

Central Inland Fisheries Research Institute 

Allahabad .U.P. 

During the course of rearing carp spawn collected from river Yamuna 

in a hitherto unmanaged seasonal pond near Central Jail, Naini, Allahabad, 
a very remarkable growth of 382 rr.m of catla and 326 mm of rohu was 

observed in 110 days of rearing. A thick bloom of green algae Volvox aureus 
persisted in the pond for a considerable length of time and the gut analysis 
of the reared samples showed the pri::sence of this food item, contribu1ing 

10 to 40 pre cent to the total food injested. The intesity of the bloom was 
such that it con!:tituted 90.8% of the total planktonic oiomass. Probable 
factors for the phenomenal growth, specially in . case of cat la, have been 
examined. 

57 Productive potentialities of some freshwater 
·impoundments of Karnataka 

R K. Banerjee & P. Ray 

Calcutta Research Centre, 
Central Inland Fisheries Research Institute 

4 7 /1 Strand Road, Calcutta 

The dissolved chemical constituents of two perennial tanks, NagalchHwvu 
(4/ha x 6"m) and Doroji (800 ha x 4 m) in Bellary District and two seasonal tanks, 
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Hulikere (60 ha x 6 m) and Ginigera (100 ha x 4 m) in Raichur District were 
studied for one year. The annual average water temperature ranged between 23.5 
and 35.0°C. In none of the tanks wide fluctuations in pH values and 

dissolved oxygen conc~ntrations were noticed. The pH values were on 
average between 8.0 and 8.6 and DO ranged from 5.0 to 8.0 mg/I. During 
the year Nagalcheruvu and Hulikere tanks had EC values between 139.0 and 

- 353 0 m mhos/cm and between 134.0 and 460.0 m mhos/cm respectively, as 
against 274.0-752.0 m mhos/cm and 328.0-1556.0 m mhos/cm in Doroji 
and Ginigera · tanks respectively. The dissolved phosphate concentrations in 
all the tanks were very low while the estimated values of nitrate· nitrogen 

were mostly high. The wide N/P ratio was proved to be undesirable in 
primary and secondary productivity. The euphotic zones of all the water 
bodies were greatly reduced by the persistent high turbidity due to colloidal 
suspensions. The other chemical responsive indices viz., alkalinity, hardness, 

chloride, silicate, iror;,t were also taken into consideration. 

58 Aquaculture in peninsular freshwater tanks 

B.V. Govind 
Bangalore Research Centre 

Centra I Inland Fisheries Research 

Institute Bangalore 

·The freshwater tanks of the Peninsular India are different from those 

of the plains in being both irrigational and storage impoundments in the 

form of lon.g seasonal and perennial tanks of varying sizes. While many 
of these are available for fish culture, only some are amenable for intensive 
aquaculture involving high cost inputs to facilitate enhanced fish production. 
The others offer themselves for capture fishery operations as minimultipurpose 
re:;;ervoirs. Thus the tanks being midway between a pond and a reservoir, 

the differing ecosystems and other factors influencing fish production are 
discussed in the paper. 
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59 Composite fish culture in Tarai ponds 

C.S. Singh and U.P. Singh 
Department of Biological Sciences 

G.B. Pant University of Agriculture and 
Technology Pantnagar, Nainital, U.P. 

The composite fish farming was experimented from 1974 to 1978 in 
Tarai ponds by culturing certain compatible fish species namely Cat/a cat/a, 
Hypophthalmichthys molitrix, Labeo rohita, Cirrhinus mrigo/a, Cyprinus corpio var. 

specu/aris and Cyprinus carpio var. communis and Ctenopharyngodon idella of 
different feeding habits to get high production per ha water area. Finger­
lings of these species were reared at the rate of 5,000 per ha. The species 
ratio were fixed on the basis of their food and feeding habits and 
ecological niches of the ponds. 

The ponds were fertilized with cow dung, ammoniumsulphate/urea+ 
suoerphosphate at monthly intervals and fishes were fed daily with a 
mixture of mustard oil cake and rice polish. The grass carp C. idella were 
fed with burseem and para grass. The water sampling was regularly done 
to study the physico-chemical nature and plankton populations. 

The relative growth of each species was studied by monthly sampling 
till the final harvesting at the completion of one year of rearing. The 
average 1,000 g weight was attained by the individual fish species with 
the a 1erage survival of 50% which resulted in a high rate of production 
ranging between 4,000 kg and 5.000 kg ha/year. 

60 Biology and growth of common carps with their 

breeding behaviour 

C.S Singh and U.P. Singh 
Department of Biological Sciences, 

G.B. Pant Univ. of Ag. & Tecl'l., Pantnagar 

Cyprinus carpio is an economically importat fish due to its fast growth 
rate, high production efficiency, highly domesticated nature, good taste, 

easy digestibility and above all its breeding habit in confined waters. 
Studies· on cycle of maturation and coefficient of .maturity indicated the 

39 



presence of stray mature eggs throughout the year with the two main 
spawning periods, viz. July to September and February to March. Studies 
on gonadosomatic index of different sizes of mature females and males 
have been incorporated. Growth rates of fish under monoculture, four species 
culture and six species culture experiments have been studied and given . 

.. 
61 Experiment on the mass culture of a cladoceran Ceriodaphnia 

reticulata Dana in glass Aquaria 

A.C. Nandy, S.K. Majumder 
and ;P.R. Das 

Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

Effect of different items of feeds such as freshly cultured unicellular 
algae (Ch/ore/la, vulgaris) ground-nut oilcake, dried brewer's yeast, a compoun- · 
ded diet and mustard oilcake and rice bran on the mass culture of a 
Cladoceran, Ceriodaphnia reticulata has been studied. ·Among the· test diets, 
the propagation and growth of Ceriodaphnia reticulata was remarkably higher 
with Ch/ore/la vu/garis than in the other feeds tried. The algae were given 
in suspension as food at the rate of 0.550 nil per individual· per day. By 
stocking Ceriodaphnia reticu/ata at the rate of 10 units . per litre a density of 
13,620 units . per litre was obtained in a period of 12 days. The test 
animals were fed with Ch/ore/la vulgaris suspension on every alternat~ day. 
Rate of multiplication seems to be related to the protein. content of the 
diet to some extent. The progenies obtained were genetically homogeneous 
and vigorous. A temperature range between 24°C and 32°C was found to 

be counducive for optimum growth. 

62 Studies on the dixenic culture of a green alga, scenedesmus 

obliquus (Turpin) K uetzing 

A.C. Nandy, S.K. Majumder and P.R. Das 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Pure culture of a green algae, Scenedesmus obliquus (Turpin) Kuetzing 
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was o'Jtained in the laboratory and yard experiments with different nutrient 
media such as modified Bristol solution, Chu no. 10, knop solution, Korshikov 
and Beijerinck solution .. Of the media mentioned, modified Bristol solution 
has given promising results. The cell multiplication in respect of Scenedesmus 
obliquus was remarkably higher than in the other media tried. The exponen­
tial growth was observed from the 7th day after inoculation. The maximum 
cell density was att;:iined 57 x 1 o;i cells per ml from an initial inoculam of 
260/ml in a peiod of 21 days. 

63 Effect of different auxins on the growth of Ch/ore/la 

vulgaris Beijerinck in axenic culture 

AC. Nandy, P.R. Das and S.K. Majumder 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Experiments on the effect of various auxine such as alpha naphthalene 
acetic acid (NAA), lndole-3yl-acetic acid (IAA), lndole-3yl-butyric acid 
(IBA), lndole-3yl-propionic aeid (IPA) nd Gibberellic aei<:I (GA) in promoting 
growth of Chiarella vu/garis Beijerinck are reported. Different concentrations of 

the plant hormones ranging from 0.1 to 2.0 mg per litre were incorporated separa­

tely into the nutritive medium, Modified Bristol solution indicated that the dose 
of 1.0 ppm lndole acetic acid resulted in a luxuriant growth of Ch/orello vulgaris 
from an initial inoculum of 125 cells per ml to 4,60,320 cells per ml in 

five dws. Alm:lst all the auxins used were inhibitory to the growth at 
higher concentrations. The optimal dose for NAA, IPA, IBA and GA was 
1 :5 mg/litre and for I AA was 1.0 mg/litre. Out of all the auxins used, 
lndole-3yl-acetic acid (IAA) at a dose of 1.0 mg/litre yielded best results 
for increase in cell counts. 
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64 Studies on the growth kinetics of Nitzschia closterium 

(Ehrenberg) WM. Smith in Axenic culture 

AC. Nandy, S.K. Mazumder and 
R.K. Chakraborty 

Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

Some phenomena related to the growth of Nitzschia c/osterium (Ehren­

herg) Wm. Smith were observed with microscope by a method of semi­
.synchronous culture under constant conditions of light (2000 lux) and 
temperature (20°C ± 2°C). The growth curves of individual cells were 

determined by measuring the variations of size distribution at twentyfour 
hour intervals for three weeks. Studies have yielded the nature of individual 

growth patterns in the life cycle of Nitzschia · c/osterium. The growth was 
faster in the exponential phas.e and slower in the constant phase of 
population growth. 

65 On the mass culture of the diatom Pinnularia 

gibba Ehrenberg in glass aquaria 

A.C. Nandy, P.R. Das and S.K. Majumdtr 

Central In I and Fisheries Research Institute 
Barrackpore, West Bengal 

Mass culture of the phytoplankter, Pinnularia gibba a freshwater 

diatom, has been successful I in laboratory and yard trials The techniqwe 

employed included the use of urea, singal superpho~ph< te and sodium 
silicate (NPS 1 ) in the ratio of 100: 10: 5 as nutrients in the ambient 

medium at the rate of 385 ppm. Pure culture of Pinnularla gibba isolated 

on agar plates and slants in the laboratory was used to inoculate. the 
nutrient medium at the rate of 485 cells which resulted in a cell multipli­
cation of 1.3 million per ml within a period of 10 days. Cells obtained by 

this technique were genetically homogeneous. 
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66 Magur (Clarias batrachus Linn.) ·culture in rural ponds 

as a source of additional income 

A.K. Dutta, K.K. Sengupta, R.N. Pal 

& S.D. Tripathi 
CIFRl/IDRC Rural Aquaculture Project 

Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

D3monstrations of scientific utilfoation of small, shallow village water 
units initially as carp nursery· and rearing ponds during the monsoon and 
post-monsoon· months and later for magm culture have indicated that there 

is an immense scope for enhancing the income by their multiuse and 
multicropping than using them for producti'on of table-size carps or carp 
fry/fingerlings alone. The paper presents case histories of five pon·ds ranging 

from 0.04 to 0.06 ha in area and 0.5 to 1.0 m in depth where rohu fry 
were first reared to fingerling size followed by magur culture. A projection 
is made for a possible high income per unit i:irea and time. 

·67 Intensive monoculture of Singhi (Heteropneustes fossilis Bloch) 

K.K. Sengupta, A.K. Dutta, B. Patra 
RN. Pal and S.D. Tripathi 

CIFRl/IDRC Rural Aquaculture Project 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Singhi constitutes a new species for culture in ponds and the 
technique being different, · it involves a new system. A trial on its monocul­
ture in a 0.04 ·ha village pond at a high stocking density of 2.5 lakhs/ha 
gave a production of 4,814.5 kg/ha in 6{ months, the rate of survival being 
66.7%. While individual specimens· ranged from 20 to 110 g, the average 
weight was 28.9 g. Management · techniques for intensive monoculture of 
the species to obtain high rate of survival and faster growth are indicated. 
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68 Physico-chemical and biological charad:eil"isatior11 
of highly productive ponds under semi-intensive 1isii 

culture in West Bengal 

D. Nath, l<.M. Das, A.K. Datta 
and. S.D. Tripathi 

CIFRl/IDRC Rural Aquaculture Project 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Based on a study conducted in 4 districts of West Bengal with seven 
ponds in 24 parganas, 12 ponds in Maida, 10 ponds in Burdwan and 12 
ponds in Jalpaiguri under a semi-intensive fish culture programme, physico­
che:nical and biological characterisation of highly productive ponds (over 
5,000 kg/ha/yr) was done. Physical parameters like water temperature 
(25-29'C), cl;iar sky with long light hours (Jan.-June) and water 
depth (between 2-3 m) were found conducive for high plankton concen­
trations. Highly productive pond waters were characterised by pH, total 
alkalinity, phosphate, nitrate, ammonium nitrogen and specific conductivi1y 

ranging from 7.2-8 O ppm, 50-210 ppm, 0.1-0.8 ppm, 0.05-0.1 ppm, 
0.5-2.5 ppm and 200-800 micro mh/os/cm, respectively. 

Soils of such ponds were in the neutral range (pH 6.8-7.2) while 
available pho5phorus. organic carbon, total nitrogen and available nitrngen ranged 

frnm 6-18 mg/100 g of soil, 1.0-2.5%, 0.1-0.3% and 25-110 mg/100 g of 

soil respectively 
A plankton concentration of 1 - 6 mg/50 I of water per 100 g constituted 

mainly by zooplankton (80-95% of the total plankton volume) was, an indicator 
of high pond productivity. Bottom fauna in productive ponds ranged from 

2,000-3,000 units/sq m. 

69 Phenomenal growth of Cat/a cat/a Ham. 

A.K. Datta & K.K. Sengupta 
Central Inland Fisheries Research lnstitu'e 

· Barrackpore, West Bengal 

A case study of · phenomenal growth of Cat/a cat/a in two ponds 
utilised for composite fish culture is presented .. Stocked at 100 and 150 
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fingerlings/ha soon after the toxic effect of mahua oil cake was c.ver, they 
grew to a maximum of 1,320 and 1,270 g with an average weight of 
1,203 and 1,006 g respectively in 101 and 9_4 days. However, the growth 
increment in the two ponds was 11.56 and 11.25 g/day, respectively. 

70 Preliminary observations on the digestive enzyme activity 
in grass carp Ctenopharyngodon idella Val 

K.M. Das and S.D. Tripathi 
CIFRl/I DAC Rurai AquaculturE: Project 

Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

Investigations on the distribution of digestive enzymes in the grass 
carp, Ctenopharyngodon ide/la Val., grown in ponds under semi-intensive fish 
culture showed the highest amylase and cellulase activity in the hepatop­
ancreas. Contrary to the present belief, cellulase activity was also recorded 
in the gastro-intestinal tract. Protease activity was the highest in 
hepatopancreas and the lowest in oesophagus. Considerable lipase activity 
was noted in hepatopancreas, intestinal bulb and intestine. The reasons for 
the occurrence and variations in the enzymatic activities in various regions 
of the gastrointestinal tract and hepatopancreas are discussed. 

71 Stocking fry in composite fish culture 

P.M. Mathew, B.K. Singh 
& D.P. Chakraborty 

Pune Centre 
All India Coordinated Research Project on 

Composite Fish Culture and Fish Seed production 
Central Inland Fisheries Research Institute, Pune 

Against the usual practice of stocking fingerlings in the size range of 
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100 -150 mm in composite fishculture, an experiment was conducted in 
Hadapsar fish farm, Pune, Maharashtra, under the All India Co-ordinated Research 
Project on Composite Fish Culture and Fish Seed Production where fry of 
the six species, catla, rohu, mrigal, common carp, silver carp and grass 
carp, in the mean size range of 34-52 mm were stocked, to test the 
feasibility of stocking fry directly in composite fish culture under circumstances 
where sufficient rearing facilities are not available. After rearing the fish 
for a full year a record net production of 10, 183 kg/ha was obtained from 
this experiment. The overall survival rate of the fish was 98.8%. The 
experiment shows that under proper management composite fish culture can 
well be taken up with stocking of fry also. 

72 Composite fish culture without grass carp 

BK. Singh, P.M. Mathew & 

D.P. Chakraborty 
Pune Centre 

All India Coordinated Research Project 

on Composite fish Culture and Seed Production 
Central Inland Fisheries Research 

Institute Pune 

Under the All India Co-ordinated Research Project on Composite Fish 
Culture and fish Seed Production an experiment was conducted in Hadapsar 
fish farm, Pune, Maharashtra where a pond was stocked with fry of the 

five species, catla, rohu, mrigal, common carp and silver carp, in the mean 
size range of 34-51 mm. The experiment was undertaken to explore the 
possibility of carrying out composite fish culture profitably in localities where 
providing weeds for grass carp is not practicable or possible. After rearing 
the fish for 12-k months a record net production of 7,285 kg/ha was 
obtained. This evidently shows that even Without grass carp composite fish 

culture can be undertaken with reasonable profit. 

73 Scope of utilizing irrigation tanks and reservoirs of India 
as fish nursery and rearing ponds 

K.V. Rajagopal, and K. Chandra Mohan 
University of Agricultural Sciences, 

College of Fisheries, Mangalore 

Natural fish seed collected from major rivers of India cc>ntributes to 
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about 90% of total carp seed resources, the rest being through induced 
and bundh breeding. To step up inland fish production through aquaculture, 
supply of fish seed is an important prerequisi1e. This can be act ievEd only 
by establishing more .carp seed production centres. One of the major 
limitations in carp seed production of the country is the lack of adequate . 
nursery and rearing space The nursery and rearing area can be consider· 
ably increased with verv little expenditure by utilizing a part of irrigation 
tanks and reservoirs for this purpose. This can be achieved by raising 
earthern bunds at suitable regions of these water bodies. Small bunds of 
50 ta 100 m in length, 2 m in rieight and 2 m width enclosing an area of about 
{- to ~ ha in tanks and 1 to 2 ha in reservoirs, depending on their water 
spread area, with a sluice gate to release the fish fingerlings directly 

into the main water body can be constructed for this purpose. The 
expenditure involved in such constructions will be much less than the same 
for constructions of regular nursery and rearing ponds. The urgent need for 
developing this technique has been emphasised. 

74 Limnology and productivity of Kulgarhi reservoir 

R K. Dwivedi, S.J. Karamchandani 

and H.C. Joshi 
Allahabad Research Centre 

Central Inland Fisheries Research Institute, 

Allahabad, U.P. 

The paper describes the limnology of Kulgarhi reservoir (Madhya 
Pradesh) based on observations made on the physico-cht mica I fac1ors and 
primary productivity during the period 1968 to 1972 and plankton from 1971 
to 1973. Attempts have been made to correlate average fish production 
from 1967-68 to 1976 -77 with primary production. The comparision of the fish 
harvest with the primary production has exhibited a very poor conversion ratio. 

The present observations show low production of biomass and fish even 
though soil and water quality indicate high productive potential. Probable 
causative factors for low fish production of the. reservoir have been 
discussed. 
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75 Evaluation of chemical fertilizers in enhancing fish production 
in composite fish culture in tropical fresh water ponds 

G.N. Saha, D.K. Chatterjee, C. Selvaraj 
and N.N. Mazumder 

Cuttack Research Centre 
Central Inland Fisheries Research Institute 

Cuttack Orissa 

An <3Xperiment was conducted in two freshwater ponds (0.25 ha 

each) at Cuttack for one year to evaluate the impact of chemi.cal fartillzers 
on composite fish culture as well as o'n fertility of ponds. Pond-I was 

treated with chemical fertilizers at 1,020 kg/ha/yr (Urea, Superphosphate and 

potassium chloried and Pond-II besides chemical fertilizers at 650 kg/ha/yr, 
was also treated with organic manure (cowdung) at 10,000 kg/ha/yr. Indian 
and exotic carps were stocked @ 7,500/ha in the two ponds. 

The overall survival percentage (78.32) and gross/net fish production 
as 4,297/4,221 kg/ha/yr were of higher order in pond-I (chemical fertilizers) 

as compared to 60.32 and 3,352/3,276 kg/ha/yr respectively in pond-II 
(chemical fertilizers+organic manure). Silver carp showed excellent growth 
attaining an averaqe weight of 1.00 kg in a year. 

Fertilization improved the nutrient status and also the organic matter 

content of both the ponds. 

76 The biological dock of oxygen consumption in Heteropneustes 

fossilis (Bloch) and its application in aquaculture 

B. N. Pandey, D. P. Sinha* and J.S.D. Munshi* 
' Dept. of zoology, 

Gaya, College, 
Gaya, Bihar. 

Heteropneustes fossi/is, a commercially important· fish has a bimodal 

gas exchange mechanism. The seasonal variations in oxygen consumption 
under experim_ental conditions in which surfacing was either allowed or 

prevented were studied with a view to answer certain queries such as- (1) 
does this fish utilize its air breathing organs throughout the year ? (2) 
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if not which are the months when this organ is properly utHizBd ? (3) does 
the utilization of accessory respiratory organ does any relationship with 

temperature, spring and autumn equinox, summersoltice and oxygen content 

of the water? (4) does this organ assist in the supply of extra energy 
to the developin9 eggs and sperms? and (5) is there any relatienship 
between the cyclic cha.nges in oxygen consumption and the gonadal 

activity of the fish ? A keen observation of the different dials of the 
clock shall certainly reply some of these queries. Jn the present paper the 
application of the biological dock ·of oxygen consumption in aquacultur.e 
~as been discussed. 

77 .Some aspects on the biology and control methods of Argu1us 
siamensis. a crustacean parasite of cultivable carps in 

freshwater ponds 

A. K. Ghosh 
Central Inland Fisheries Research Institute 

Barrackpore 
West Bengal. 

Several instam::Bs of fish mortality resulting in great economic loss 
due to Argu/us infestation in the fish farm have been reported. The present 

contributijon reports some aspects of biology and control of Argulus siamenssis 
at vulnerable stages. The -matured female parasites were collected and 
made to breed under suitable condWon. The eggs were laid in batches of 
269 to 447 per animal. Symmetrically ar.ranged, white and sticky eggs 
took 11 to 27 days to hatch out. The rang.e of temperature was recorded 

as 26.8°C to 35°C. It was observed that the paras.ite could breed throughout 
the year under suitable conditi-on. The percentage -of hatching was high 

and in the range of S0-95%. The newly born larvae look like adult except 

the suckers which develop within two days after hatching. By destroying 

the eggs of Argu/us laid on th.e substrate the .early stages of infestation 
i:n fish ponds could be controlleid. 
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78 Toxicity of mohua oil cake under Laboratory and field 
conditions 

D. Nath 
Central Inland Fisheries Research Institute, 

Barrackpore, West Bengl 

Toxicity of mohua oil cake, widely used as fish poison, was tested 
in the laboratory in 10-litre glass jars and also in the field ponds. Labo­

tory experiments indicated that mohua oil cake solution at 250 pr:m takes 
42 hours for detoxification. Dissolved oxygrn value falls to a lethal limit 
(0.2-0.6 ppm) while free C0 2 increases highly (30-40 ppm) after application 
of mohua oil cake 

Tretmant of mohua oil cake solution with lime @ 200 ppm indicated 
no detoxification of the saponin except that the time taken for fish 
mortality was more than the control. 

Similarly, treatment of mohua oil cake with KIVln-0 4 @2-4 ppm indi­
cated no detoxification of the saponin but the time taken for fish mortality 
was more. 

In the field conditions, time of detoxification varied great!\ depending 
on the physico-chemical nature of the pond, temperature, amount of mohua 

used etc .• but in general detoxification time is more than the laboratory. 
Raking, aeration and liming lowerd the toxicity period. 

The changes in physico-chemical parameters after mohua treatment 

in ponds are discussed. 

79 . The u:;e of superph osphate to control aquatic weeds 

Eva Mitra. A. t. Banerjee, and S. C. Thakurta. 
Calcutta Research centre, 

Central Inland Fisheries Research Institute, 

Calcutta, West Bengal 

'Laboratory and field experiments were concucteci with superhosphate 

to control aquatic weeds. l he plants present in -the treated environment 

absorb the superphosphate from the aqueous medium and when it is in 

excess within the plant body. the cells get disintegrated and the plants 
ultimately die. 
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Different doses of · sup€rphosphate were appli€o in jar under latoratory 
conditions and in pond water under field conditions. H is observed that 
if the Sl!perphosphate concentration in water can be increased betwei: n 23 
and 25 ppm from traces and maintained fo<I' atleast 4 weeks by inter!llittent . 
application of the chemical the control of the weeds can be achieved. 
The rooted plants absorb it from the soil but the ffoating plants absorb 
it from the water and when they are dead they settle on the bottom of 
the pond and decompose. with the decomposition of the plants in situ, 
there will be better growth of plankton, flora and fauna in the pond which 
in turn will help in fish production. 

80 On the mortality of Cat1a cat/a (Hamilton) due to parasitic 

fofection by ligula, a cestode parasite in kulgarhi reservoir 

of t'. adhya Pradesh 

S. J. Karamchandani and D. N. Mishra 
Central Inland Fisheries Research Institute 

Barrackpore West Bengal 

Cases of n1rtaHt'I and emaciated growth of Cat/a catla (Hamilton), inves­
tigated by examination of 51 specimens (size range : 437-888 mm) h<ive been 
~eported from Kulgarhi rHervoir(M. P.)Ligulosis, the disease caused by a cestode 
parasite, Ligula intestina/is, was found to play havoc with catl.a population, 
resulting iri considerc.ble l<Jss to tt.e culture fishery of the reservoir. The 
external symptoms of the disease were emaciation of body with enlarged · 
.abdomen and watery condition of muscle tissue. 

In ·the fife cycle of this para'3ite. the piscivorous birds are 
permanent hosts and. C. cat/a serves as an intermediate host. The 
first larval stage of the parasite develops in the body of a copepod, 

. which 11vhen eaten by C. catJa metamorphoses to second larval stage in its 
body cavhy. As Ligula larva has no suckers or hooks, it does not c<iuse 
definite injury, but dama·ges the function.al capacity of organs by crowding in the 
-body cavity of the fo:;,h. 

The mortality of C. cat/a, infected with Ligu/a is also indirectly caused 
by the rupture of abdomen wall .due to extreme p.r.ess.ure ·C<:Lsed ly the 
parasites inside the body cavity. 
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The biological control by breaking one ot' the chnins in the life cycle 
of parasite. is the only feasible method agdinst Ligulosis disease. Large scale 
shooting of host birds is likely to yield successful results towards the control/ 
eradic3tion of dis:rnse in Catla population of the reservoir. 

81 Effect of cadmium chloride on the gonads of the fresh water 
fish Labeo bata (Ham.) 

Radha C. Das 
Cuttack Research Centre 

Central Inland Fisheries Research Institute, 

Cuttack Orissa 

Although cadmium salt (known to be industrial pollutant) is well 

known to harm the testis of mammals, very little is known about its effect 
on the gonads of fishes. Some specimens of LabPo bata were kept in 0.01 % 
of the cadmium chloride solution before the onset of breeding season and 

were m3intained in the same medium from March to June along with 
control comprising of same number of fishes maintained in tap water. Hist­
·ological studies of the gonads revealed that the testis of the treated fish 
were on the verge of disruption and the_ germinal epithelium were mostly 

ruptured, whereas in the control there was full development of the testis 
and sperm::itogenesis was quite normal. In case c;>f ovary of_ the treated fishes 

the follicula·r development was mostly arrested in oocyte-1 and 11 stages, 
whereas in fishes kept as control oocyte Ill and IV stages were prominent. Higher 

concentration of cadmium salt (above 0 2%) vvhen tried vvas fatal to the 
fish. This observation brings out the fact that cadmium as pollutant affects 

. the reproductive system of the fishes. 

82 A si~ple technique for mass breeding of murrels 

V.K. Murugesan and P. Kumaraiah 

Bangalore Centre. 
All India Coordinated Research Project 

·on Air- breathing·· Fish Culture 
Central Inland Fisheries Research Institute, 

Bangalore, Karnataka 

An attempt was made to simplify the technique to take up mass scale 

breeding of murrels in fields. 
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Three experiments of breeding of Channa· punctatus (Bloch) and two 

of Channa orienta/is (Hamilton) were conducted using ripe and :healthy 
brooders collected from fish landing centres during May to J1:1ne ·1977. 
Out of 6 to 8 sets of brooders used for each experiment, 1 or 2 sets were 
marked and hypophysed with carp (Labeo rohita) pituitary extract at a dose 

of 20 mg/kg female and 5-10 mg/kg male and released into the cordoned 
off- portion of a swampy pond. The percentage of successful! spawning 

was 66.6 in C. functatus and 58.3 in C orientalis. The experiments yielded 

·a total of 13,857 . and 5,481 natur;illy reared young ones (4.5 to 12.3 mm 
in length) of C. punc'tatus and C. orienta/is respectively. The technique not 
only proved to be convenient and less cumbersome ·for mass scale breeding 

of munels but also economical through minimised use of pituitary gland and 

labour on rearing the resultant spawn. 

The physico-chemical conditions of the breeding environment and 

spawning behaviour of the fishes have been presented and discussed. 

S.3 Some important field observations on successful breeding and 

hatching of silver carp 

P.C. Chakrabarti, A.B. Chatterjee, 
P.K. Ba'sak and S.K. Ganguli 

Freshwater Fisheries Research.Station, 

Kulia, Nadia, West Bengal 

Adverse weather conditions due to delayed or irregular monsoon 

seriously affects the induced breeding programme of silver carp, Hypophthal­
·michthys molit'rix Val. in still water pond. Silver carp males release scanty 

milt even after thorough stripping and this necessiates large number of 
males for fertilisation of eggs liberated by a· few females causinq thereby 
depletion of the stock of male breede'rs and finally limit the production of 

saad. Som3 simple field m1dificaiions of Jhe stripping: technique of males 

have ·been observed· to give more milt. 

Early development of fertilised eggs is severely affected by unfavourable 

water temperature of stagnant water ch.1e to irregular monsoon. Shifting of 
fertilised eggs after water hardening fJOm pond to the hapas fixed in flowing 
river has been observed' to give very high hatching percentage. It has also 
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been observed that the use of inner hatching hapa may be dispensed with 
without affecting the production of hatchlings, when hatching is done in 
.flowing water. 

The paper records some practical suggestions to combat problems of 
breeding and hatching of silver carp, arising out of unfavourable weather 
conditions. 

84 Hydrobiological investigations of the river Mundeswari with 

reference to the breeding of a gobioid fish 

S.P. Harh 
Department of Zoology 

Ramananda College, Bishnupur 
Ajit K. Sircar 

Department of Zoology 
Calcutta University, Calcutta 

Hydrobiological investigations have been made in a monsoo'n river, 

Mundeswari, at Khanakul, Hooghly district, West Bengal, from September 
1976 to September 1977, in 'relation to the breeding of Apo~ryptes bato 
(Hamilton). 

Different physico-chemical factors of the breeding ground, cycles of 
maturation and depletion of gonad, breeding habit of the fish under 
discussion, were considered. 

The surface water temperature showed two maxima and two minima. 
The atmospheric temperature also showed double oscillation. During the 
monsoon, the water temperature remained uniformly at the szme optimum 
level with regular thermocline. 

Heavy rainfall caused by south-west monsoon commenced in early 
June and during this period the amout of precipitation is about 95% of 
the total annual rainfall. The breeding season of Apocryptes bato coincides 
with this period. :The average turbidity was 10.0 cm but during the ·dry 
months, nil. The range of salinity is narrowest during lhe dry rr.onths and· 
widest during the monsoon. The pH· value always remains towards alkali­
nity and during the breeding season of the fish, the value· of dissolved 
oxygen is. fluctuating. 
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Poysic'.l-che:nical condition influencing spawning of this fish 

are decreased salinity and pH, increased turbidity and rainfall. optimum air 
and surface t:imperature fluctuating dissolved oxygen tension and abundance 

of plankton. 

With the onset of breeding season gonadal enlargement takes place 
gradually to a functional state. Sexually mature specimens migrate from 

estuary to river. Most of the fishes return to the estuary when the breeding 
is over, but the leftovers burrow deep in the river bed. Nest building and 
pmentill care are found oniy ·in· the males. 

85 Preliminary experiments on the tagging of the giant 

freshwater prawn, Macrobrachium rosenbergii 

(De Mam) in pond culture 

T.S. Rama Raju and K. Venkateswara Ra·o 
Tadepalligudam Research Centre 

Central Inland Fisheries Research Institute, 
Tadep< lligudem, A.P. 

The results of preliminary experiments undertaken on the culture of 
the giant freshwater prawn, Macrobrachium rosenbergii in freshwater ponds at 

Badampudi have been discussed. - The prawns were released in ponds 
after tagging and their subsequent growth was recorded. In this experiments, 
ihe peterson disc tags were used. Synthetic monofilament has been 
utilised for attaching the discs. In one experiment, the prawns were 

observed retaining their tags for over 6 months with an average growth 

increment from 112.9 mm/12.6 g to 201.0 mm/82.4 g. The second experiment 
also gave encouraging results with a growth increment from 89.7 mm/6.5 
g to 230.2 mm/150.6 g in 1 O months. Tagging mortality and effect of tag 
on moulting of the prawn and other relevant aspects have also been 
discussed. 
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86 On the culture of Indian River prawn, Macrobrachium 

maf cofmsonii (H . Milne Edwards) At Badampudi, Andhra Pradesh 

K. Venkateswara Rao, K. Janardhana Rao, 
TS. Rnta Raju, K. Subba Rao, D. Ra;nakrishnaRao. 

and P.S.C. Bose 
Tadepalligudem Research Centre 

Central Inland Fisheries Research Institute, 
Tadepalligudem, A.P. 

Four experiments have been conducted during 1974-'78 to evolve 

suitable culture technique for the Indian river prawn Macrobrachium molcolm­
sonii at Badampudi in West Godavari District of Andhra Pradesh. The 
seed was collected directly from river Godavari at Dowlaiswaram anicut 
and from the irrigation canals around Bildampudi. Different stocking 

densities ranging Hom 30,000 to 1,00.000 per ha. were tried in different 
.ponds. Monoculture and mixed culture with selected species of carps were 
attempted in these ponds. The duration of experiments ranged from 5i to 
1 O months. Manuring and liming of ponds was done periodiclly. ·Supple 
mental feeds, viz., rice bran, groundnut oil cake and fish meal in 10:10:1 
ratio and occasionally pieces of dried fish, sweet potato, etc., were given. 
A maximum production of 313.7 kg prawn/ha in monoculture and 327.1 kg 

prawn and 2084.3 kg fish/hCJ in mixed culture have so far been achieved. 
An average growth from the initial 22 mm/0.12 g to 112.2 mm/25.5 g was 

registered with a maximum of 200 mm/150 g and the highest survival of 

63.8%. 

87 Grass carp culture in upland waters of Tamilnadu 

A. Sreenivasan & B. Subba Rao 
Directorate of Fisheries 

Madras, Tamilnadu 

The Biology of grass carp, Ctenopharyngodon ide/la is sufficiently known 
in India. But its. growth and survival in cold waters in India is not 
documented. In order to test its utility in controlling aquatic weeds in 
upland lakes, they were introduced in Ooty-an altitude of 2500 m. A.S.L. 
in small cement nurserie>s it attained a growth of 2.3 kg. (maximum) and 
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0.750 kg. (minimum) in 28 months. In Ooty lake, where they were introduced 
as fingerlings (4.0-6.0cm), the growth was as follows : 1.8 kg in s-a­
months, 2.5 kg in 12 months, and 5.5 kg in 16t months. This lake had 
a profused growth of submerged aquatic weeds like Hydrilla, Potamogeton, 
etc., which disappeared in two years. Differential growth of the same 
stock was noted. 

Possibilities of culture of grass carp in Jakes and its use to control 
submerged weeds are immense. 

38 A comparative study on the availability of phosporus from 

phosphatic fertmzers in relation to pond productivity 

G.N Saha and D.K. Chatterjee 
Calcutta Research Centre 

Central Inland Fisheries Research Institute 

Calcutta 
West Bengal 

Commercial fertilizers, single (16% P 20t>) and triple , superphosphates 
(40% P 20t>) were tried in slightly acidic (pH 6.0) fresh water @ 25, 50 and 
80 kg P2 0t>/ha in the laborato¥y and @ 25 kg P20<"1/ha in the yard. 

Triple superphosphate was found to be more efficient iii maintaining 
higher level of soluble phosphorus in water phase while single superphos­
phate maintained higher level of available phosphorus In soil phase. 

The results indkated that more of phosphorus from single superphos­
phate was fixed in soil as it was powdered form as compared to triple 
superphosphate which was in granular form. 

Triple super phosphate @ 25 kg/ha gave best results in respect of 

survival and growth of rohu fry ( 65'% ; 11.37 mm/13.95 mg~ as compared 
to control (40%; 10.45 mm/10,63 mg·). 

It appears that concentrated superphosphate (triple) tog-ether with 
concentrated nitrogenous fertilizer (ure.a) would form suitable combinat.ion 
of mixed fertilizers for fJsh ponds· 
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89 Kamp Goodu, a good source of prawns from Upputeru drain 
of collair Lake as stocking material for culture purposes 

T.S. Rama Raju 
Tadepalligudem Research Centre 

Central Inland Fisheries Research Institute 

· fadepalligudem, A.P. 

The operatic:inal details of Kampa goodu, which is one of the major 

fishing methods in the Upputeru drain at the out let of Collair lake has 
been described. After selecting a suitable spot along the banks of the 
drain, cut branches, preferably of Tumma (Acacia arabica) tree are· fixed 
over which· some weeds like Eichhornia are placed and is left undisturbed 
for at least 15 days. The weeds placed over the spot initially and accumu 

lated tater due to entanglement result in the emergence of a peculiar 
smell due to soaking of the bark of the branches and decay of certain 

of its foliage along with some of the above weeds. It is believed that 
because of this. different species of fishes and prawns are attracted into 
the goodu, for shelt&r and feeding as well. For removing the catch, the 

area around the Kampa goodu is encircled with a net, the weeds and 
branch~s removed and the catch hauled up to the bank. Usually, 6 to 12 

fishermen in one or two country boats are employed in this operation 
depending on the size of goodu. The seasons of operation, the catch 
composition and the effect of lunar phase on the catches have b(;en 
discussed. The prawn species, the size range and the conditions in which 
they are captured along with their utility for further culture purposes have 

also been discussed. 

90 A case of phenomenal growth of Cat/a cat/a (Ham.) in a 
nursery pond· ne~r Allahabad 

K.P. Srivastava & R.k. Dwivedi 
Central In land Fisheries Research Sub-station 

Allahabad 

During the course of rearing carp spawn collected from river yamuna 
· in a hitherto unmanaged seasonal pond near Central Jail, Naini, A Ila ha bad, 

a very ra n:u:<:able ·growth of 328 mm of catla and 326 mm of rohu was 
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,1observed in 110 days of rearing. A · thick bloom of green algae Vofvox 
, aureus persisted in the pond for a considerable length of time ·and the gut 

analysis of. the reared samples showed the presence of this food item, 
' contributing i O to 40 percent to the total food injested. The intensity of 

the bloom was such that it constituted 90.8% of the total planktonic 
biomass. Probable factors for the ·ptienc:>menal growth, specially in case 

of cat1a, have been examined. 

91 Prospects of carp cul_ture in lower sundarbans 

P. Das*, J.G. Chatterjee**, A.B. Mondal** & 
D.P. Chak.raborty* 

*Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

**Operational Research Project at Gosaba, 
24-Parganas, West Bengal .of the 

Jute Agricultural Research Institute 
Nilganj, 8arr_ackpore, West Bengal. 

Mixed culture of Indian major carps was taken up in three farmers' 
ponds at Gosaba in Sundarbans,. in West Bengal under the Operational 
Research Project of JARI. The chloride content of water varied from 36-
62, 60-88.5 & 40- 65 ppm in the three ponds respectively. Manuring 
schedules were phased according' to the ·nutrient levels of the ponds. The 
stocking was done in july 1976 @ 7,500 fingerlinges/ha in the ratio of 
catla 3.5 : rohu 3.5: mrigal 3.0. The plankton content varied from 0.5-0.8 

. 0.2-0.4, & 0.4-1.0 ml/45 of water in the 3 ponds respectively, Supple­
mentary feeding was done @ 1-2% of body weight of standing crop 
with mustard oilcake _and rice bran (1 : 1 ). The gross and net productions 
obtained were 5.225.29, and 5, 144.76 kg/ha/13 months from pond no. 1, 
and 2,784.5 kg/ha/13 months from pond no. 2, 5,013.33 ar.d 4,932.63 kg/ha/ 
yr from pond number 3. The cost of production per kilogram 
of fish was Rs. 1.43; Rs .. 2.43, and Rs. 1.92 from the 3 ponds respectively. 

The demonstrations of high fish productions convinced fish farmers 
that scientifc culture of the .·three autochthonous carps can be taken up in 
freshwaters of envn the lower Sundarbans, contrary to the earlier belief, 
with a p~omise of. very hig~ economic return. 
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92 A hatchery for the Indian· Bullfrog and' Rana Crassa 

A.K. Mondal and S.C. Mondal 
Kalyani Resarch Centre 

Central Inland Fisheries Research Institute 
Kalyani, West Bengal. 

A miniature hatchery complex for the Indian bullfrog and Rana crassa 
has been fabricated, installed and operated for commercial production of 

seeds for the first time. The production of seeds through hatchery has 
enormous advantage over the induced breeding technique and has a 
tremendous impact in meeting the country's demand for frog seeds. The 
process involves three steps, viz. hypophysation of frogs, removal of the 
highly sticky jelly coat on the surface of eggs; and incubation and hat­
ching of· eggs in hatchery jars under constant circulation of water. The 
Woynarovich method for common carp has been modified in the. present 
experiments to remove the jelly coat of these amphibian eggs. Fertilised 
eggs were treated with sodiu·m chloride (4g/I) and urea (3g/I) solutions 
in the proportion of 2 : 1 for 14-2 hour, followed by further treatment 

·with 500 ppm of pectinase solution for an hours This resulted in the separa­
tion of egg mass. Even without the pectinase or tonic acid treat­
ment, the eggs showed normal development and excellent hatching under 
proper circulation of good quality water. 

93 Role of terrestrial vegetation as feed for grass carp 

S.P. Patra, M.K. Ghosai 
and M.L. Bhommick 

CIFRl/IDR_C Rural Aquaculture Project 
Central Inland Fisheries Research Institute 

Barrackpore, West "Bengal 

Grass carp. an important constituent of composite ffsh culture, con­

tributes about 20% to the total production despite its low stocking density 
of 10% of the total stock. Stocking ponds with grass carp has ·an· added 
advantage in that while it utilizes aquatic vegetation as its· food, the 
undigested faecal matter forms the food of other bottom feeders such as 
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mrigal and common carp. However, where aquatic weeds are not available, 
it is a tendency amougst the farmers to exclude the species while stocking 
the ponds. 

The present paper outlines the role of available terrestrial vegetation 
(Musa ,spp. Amarantus spp., Spinacia o/eracea, Lythrus spp., Morus indica, Pisum 

· sativum, Raphanf.!S sativum, Brassica spp., Bambosa spp., Oryza sativum, Laginaria 
vulgaris, Cic::er orientrim and some grasses) as feeds for grass carp. The fish 
recorded a remarkable growth in 60 days from 60 g to 615 g. It was also 
noted that grass carp has a preference for monocots ove.r dic,ot,s. Since it 
feeds voraciously <;>n 0. sativum it cannot be utilised in ppddy-cum-fish culture 

94 Observations on the freshwater prawn s~ed resources 
of the Godabari westend delta Andhra Pradesh , 

''.'•· 

I<. Janardhana Rao, K. Venkateswara Rao·, 
T.S. Rama Raju; K: Subba Rae, 

D. Ramakrishna Rao and P.S.C. Bose 

Tade;Jalligudem Research Centre 
Central Inland Fish.eries Research Institute 

Tadepalligudem, A.P. 

Observations have been made during a survey at different locks and 
weirs along various irrigation cnals in West Godavari District, leading from 
river Godavari, during January, 1978 to locate and study the potentiality of 
the prawn seed resources with a special reference to the seed of Indian 
river prawn Mocro.brachJum .ma/colmsonii. The bulk of the seed consists of 
M. ma/colrnsonii, M. sc;abricu/um and M. /amarrei. The juveniles of, these 
prawn species congregate from dusk onwards during nights near the locks 
and wairs along the canals flowing in this region and try to negotiate 
thefl'.l. l;he. r_ela~ive abundan~e of different species and their size distribution 
at dif,ferent collection centres along each canal system is given. It has been 
found that that Norsopur canal, Bank canal and Undi canal are more produ­

ctive. The mode of collection and the method of transporting the seeds 
hav,e. qeen given. The importance of location of these co:lection centres for 
augmenting prawn production through culture practices in tnis region have 

been. e[Tlphasise~, 
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95 · Sympathetk ·breeding of Indian major carps through 
hypophysation-cum-dry bundh breeding in West Bengal 

B.K. Sharma 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Bundh breeeing, an age old practice of spawning the fish has undergone 
considerable changes. ·Dry bundh breeding, because of its obvious advan­
ta''ges has gained popularity and almost replaced wet bundh breeding irnhe 
State of West Bengal. 

During the last decade or so the practice of combining hypophysation 
with dry bundh breeding has changed the entire earlier concept of bundh 
breeding. Under the technique of hypophysation-cum-dry buridh breedirg 
Which is not very much· dependent upon rainfall and other factors, 1 O to 
20 percent of the brooders were injected with single low dose of pituitary 
extract and released in the improvised dry bundh along with 80 percent 
un-injected brooders. The injected fishes started breeding, a few hours after 

. the_ injection, and _uninjected ones followed arid the entire lot bred. The 
author during the course of bundh breeding of Hypophtha/michthys molitrix 

:and Ctenopharyngodon idel/a in 1974 performed five such experiments on 
_hypophysation cum-dry. bundh breeding of lndicn major carps at Sirnlapal 
(Bankura). West Bengal. the results of which are emboided in this communi­
cation~ A few recommendations on. the improvement of the methodology have 

. a_lso t;>een made. · 

:· 96 Loni reservoir : case study in promoting fisheries development 
and management .of small impoundments for aquait:ulture 

A.G. Jhingran, K.P. Srivastava 
and S.N. Mehrotra 

Allahabad Rese<1rch Centre 

Central Inland Fisheries Research Institute 
Allahabad, U.P. 

Small impoundments, occupying an area of 2500,0CO ha in tt-.e country, 
offer immense scope for augmenting inland fish production through extensive 
aquaculture technique. Studies col"'ducted from 1967-1975 on Loni Reservoir, 
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a 200 ha irrigation relfervoir, have amply demonstrated the ·fishery potential 
of such ecosysten1. Detailed limnological studies were carried 
out to establish a base-line for formulation of development measures. There 

was medium to high concentrntion of basic nutrients (total alkalinity : 
85 -162 ppm, hardness : 27-101 ppm, Ca : 27-74 ppm) and no marked 

annual fluctuations in their levels were noticed. The fish food resources 
appeared to be adequate and well-distributed in all depths and zones. Th_e 

loss of nutrients and plankton through withdrawal of water for irrigation 

was replenished by allochthonous enrichment. Through' increasing temperature 
und decreasing water level, they got leached into the system by wind and 
wave action. Based on the basic productivity levels, the reservoir was 
designated as a moderately pr<::!ductive medium water reservoir. 

Breeding of major carps was repeatedly observed to take place in 
areas en girding the spillway and, consequently, heavy escapement of brood 
took place resulting in inadequate natural recruitment. This posed a major 
tramm.el in development of the reservoir fishery. Through proper management 
techniques viz., stocking, increase in fishing effort and development of 

improved gear, the ar:nual per hect<1re production estimated at 4-9 kg from 

1967-70, could be enhanced to 54 kg in 1974. 

it was observed that in such ecosystems with reduced summer level, 

the brood stock becomes so reduced in numbers 1 hat almost the entire 
catch from fishing depends on fish planted from outside thus establishing 
a good correlation between stocking ratios and catch per unit of effort. 

Future oppurturnt1€s arP briefly discussed and an attempt is made to 
illustrate the problems, possible aporoach and opportunities for fisheries 
development in such ecosystems. They occupy a unique position in limnology 

analogous to field plots in agriculture science i.e., a means of ·assesEing 
results on a reduced scale when compared to large multipuq:ose reservoirs. 
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97 Experiments on pond culture of the freshwater prawn of 

India, Macrobrachium malcolmsonii (H M Edw.) 

T. Rajlakshmi 
Central Inland Fisheries Research 

Institute, Barrackpore 
T.S.R. Raju., D.R. Rao., K.S. Rao., 

and P.S.C. Bose 
Tadepalligudem Centre 

Central Inland Fisheries Research Institute 
Tadepalligudem, A P. 

During the year '1971-'75 the first attempt on culture of the 

freshwater prawn of India, Macrobrachium malco/msonii was taken up in 
confined ponds in Andhra Pradesh, at Kateru aed Kadium villages (East 
Godavari Dt.), Kovvali and Badampudi (West Godavari Dt). Vast natural seed 
resources are available along the anicuts across river Godavari The 
performance of the ponds in regard to water characteristics are studied to 

determine optimal conditions. 
Production in the four types of pond systems and two type.s of culture 

systems (Mono and mixed cultures) varied between 80 kg/ha/6 months to 

400 kg/ha/8 months. 
The paper examines all the considerations and conditions under vvhich 

the freshwater prawn culture in India is carried out at present and could 
be conducted under a given set of conditions. An economic feasibility 
analysis is also presented. This culture is compared to the M. rosenbergii 
culture being conducted in countries such as Hawaii. The major points 
of similarity and differences, both in production as well as in the economic 
feasibility, are brought out. 

98 Preliminary observations on extension of fishculture in 
certain villages in Puri district ( Orjssa) 

N.K. Tripathy, N.G.S. Rc10 & D.R. Kanaujia 
Cuttack Research Centre, 

Central Inland Fisheries Research Institute, 

Cuttack, Orissa 

Scientific fish culture programme was initiated in two villages, namely, 
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Gohala and Jagannathpur belonging to Pahala Panchayat in Puri district 
(Orissa) with the twin objective of showing the rural poors the scientific 
methods of fish culture in the available water area and to know their 

reactions in adopting such methods. 

A proper survey was made of the ponds available in the villages 
and the constraints restricting the use of them for scientific fish culture. 
All the ponds surveyed in the villages were mostly used for bathing and 
washing. Considering the multipurpose use c;>f the ponds. pond management 
for fish c11lture was shown in four small ponds (0.01-0.02 ha in area). 
The technique of rearing spawn to. advanced fry stage. was demonstrated, 
and after fry were harvested two of these ·ponds along with ether eight 
(0.02-0.09 ha) were utilized for raising fry to table-size fish. The pond 
owners earned an income ranging from Rs 100-310 by selling fry from 
those 4 pond:;; and Rs. 227-1,340/-by selling the table-sized fish from 
10 ponds. An analysis of the cost-benefit . of such systems of culture is 
made in the paper and also the paper discusses remedy .. for certain cons­
traints in underraking scientific fish culture. 

99 Design and construction of enclosures for rearing of 
froglets of Rana hexadactyla Lesson 

C. Saha 1 and CR. Das 2 

1 Freshwater Aquaculture Research· and 
Training Centre (CIFRI) Bhubaneswu 

2 Cuttack Researcl1 Centre, 
Central Inland Fisheries Research Institute 

, . Cutta.ck, Prissa 

For rearing froglets Of the aquatic green frog Rona hex(1dacty/a Lesson, 
two 0.002 ha enclosures (nurseries) were designed and constructed. In each, · 
amphibian environment providing land and water arias in Equal propor1ionf was 
created. A cement cistern having gradu~I slop~ and a maximum depth' of 
45 cm water area was constructed. Lemno, spread over the water surface, 
gave the appearence of natural aquatic envirc nment. Grass end floVI erirg 
plants were planted in the land area. Protection of the · froglets from 
predation and escape was ensured by erecting 2.75 m high enclosures ; 

brick walls upto a height of 0.75 m and wirenetting above. The roof covered 
with wirenet prevented entry of birds and other predatory animals. For attrzctirg 
insects adequate lighting arrangements with florescent tubes were made in 
these enclosures. Water supply and drainage c.rrangements were also provided. 
Survival of froglets upto 96% was recorded in experimental studies. 
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IOO Experiments on raising quality fish ·seed in floating 
nurseries and its role in aquaculture in India 

A.V. Natarajan, R.K. Saxena 
and N.K. Srivastava 

Allahabad Research Centre 
Central Inland Fisheries Research Institute 

Allahabad U.P. 

Among constraints that militate against fullscope development of 
aqaculture mention may be made of shortage of motivnted farming cadre, 
gross shortfall in quality fish seed and acute inadequacy of ground nurseries. 
According to an estimate the available nursery space is about 4% of 1 he 
total need of the country. The importance of floating nurseries under the 
circumstance for the full-scale development of aquaculture bears no further 
elaboration. 

The paper describes floating nursery experiments, comprising a set of 
4 floating cages each covering approximately an area of 3.5 sq.m. carried 
out in a tank having an area of 2.5 acres and depth 2.4-3 m Jari near 
Allahabad in the years 1976-78. The carp spawn reared in floating 
nurseries reached fry stage (46 mm) in 30 days and fingerling stage (122 
mm) in 90 days at stocking rates 30,000/cage (i e. 85,000.000/ha) for 
spawn to fry and 2500/cage (i.e. 7 ,000,000/ha) from fry to fingerling stages. 

Details of feed composition, feed ratio, feeding schedule, growth rate etc 
are given. Advantages of floating nurseries vis a vis ground nurseries and 
their role_in India in jacking up inland fish production are highlighted. 

ICI Comparative response of certain fish species to D D. T. : With 
special reference to brain enzyme sensitivity. 

Kamalesh Chatterjee, G. Mitra 

& J.J. Ghosh 
Department of Bio-chemistry, University 

College of Science. 35, Ballygunge 

Circular Road, Calcutta India 

The study deals with the effects of acute orar administration of D.D.T 
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in various dosages on the ATP ase, Pse.udocholinesterase (ChE) & true 
Acety!cholinesterase (AChE) ·activities in the microsonal & synaptosomal 
fractions of brain tissues of rat, toad fish. Rat brain microsomal Mg+2-ATP 
ase activity is inhibited by D.D.T, but in case of fish & toad the same enzyme 
a::tivity in the same fraction is rather stimulated in a dose dependent manner & 

the stimulation is higher in fish than in toad. Rat brain synaptosomal Mg+2 _ 

ATP ase activity is inhibited, but stimulated in fish and no change in toad is 
observed. In rat & fish both the synaptosomal & microsomal Na+-K+­
ATP ase activities are stimulated whereas in toad the micr0somal Na-+K+­
ATP ase activity is parceptably inhibited at higher dose, but stimulation in 

synaptosomal Na+- K+- ATP ase is observed. True AChE activity is stimul­

.ated onlv in microsomal fraction of rat brain, but PseudoChE activity does 
not produce any change in either of microsomal & synaptosomal fractions. 
In fish, both PseudoChE & true AChE is inhibited in microsomal fraction, 
but stimulated in synaptosomal fraction. In toad, true AChE activity is 

stimulated in both microsomal & synaptosomal fractions, but PseudoChE 
Activity is inhibir.ed in a dose related manner only in synaptosomal fraction. 
Hesults of these findings will be discussed in terms of the relative suscep­

tibilities of different non-target organisms to chlorinated insecticides. 

rn2 Result of r~aring of eggs, aleitin; and fry of brown (salmo 
trutta fario linn:ueus) and rainbow (sa/mo gairdneri 
richardson) trouts in running water hatching boxes 

at Harwan and laribal firms during 1968-71 

K.L. Sehgal, Shyam Sunder, M.J. Bhagat, 
Kuldip l(umar, K.V. Ramakrishna, C.B. Joshi 

and R.K. Langer 
Srinagar Research Centre 

Central Inland Fisheries Research Institute 

Harwan, Srirnigar, Kashmir 

.The communication highlights the results of incubating green eggs of 
brown and rainbow trouts upto swim-up fry st.age. Segregation of spawn­
ers sex-wise and feeding them on partially-boiled meat balls of schizothoracid 

fishes and common carp in ratio of 1 : 1 gave an increased yield of 14.5% 
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green eggs in brown trout against 12.0% in rainbow trout. Comparison of 

rearing of eyed- eggs and alevins in crowded and in thinly spread conditions 
in hatching trays is given. Technique of flushing hatching boxes with 
malachite green as a prophylactic against Sapro/egnia infection is described. 
Manipulation of dissolved oxygen levels upto optimum condition in hatching 
boxes by additional supply of freshwater· from the source increased the 

.overall percentage of survival of eyed- eggs, alevins and fry. Application of 
the above stated precautionary measures resulted in cumulative percentag 
of survival of brown trout 63.7% at Harwan and 91.2% at Laribal against 23.2 

and 57.8% in controls respectively. In rainbow, the cumulative rate of 
survival achieved was 73.8% in experimental and 19.8% in control. Factors 
responsible for lower rate of survival in Harwan farm are discussed. 

_Sapro/egnia infection, white spot, soft eqg, octomitiasis, ichthyophthiriasis, lentos­

poridiosis and silt-laden. water supply were the principal factors which 
caused mortality of eggs, alevins and fry in the two farms 

103 Rearing of juveniles and raising of adults of Rana hexadactyla 

C.R. Das and V. Panigrahi 

Cuttack Research Centre 
Central Inland Fisheries Research Institute 

Cuttack, 0 rissa 

A rearing cum production experiment of fourteen months duration was 
conducted in a 0.018 ha enclosure where amphibian '3nvironment was 
·created by providing land and water in the ratio i;if 3: 1 respectively. 

Napier and other grasses and seasonal flowering plants were planted on 
land, while Lemna polyrhiza was provided as cover on the water surface to 
simulate natural aquatic environment. Juveniles of Rana hexadoctyla of 64.5 

mm/40 g average size were stocked at a density of 6,000/ha which attained 
marketable size (86.5mm/96g) and the production was 370 kg/ha. During 
the experimental period, feeding was done at regular intervals of 3 days 

mainly with aquatic insects viz. Notonectid sp., Be/ostoma sp., Ronotro sp . & 
earthworm, etc., as wall as insects attracted by the flowering plants and lights 

fixed in the enclosure.· 
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W4 Control of carinibaHsm amongst Rana tigrina and R. crassa 

tadpoles with use of silkworm pupae as feed 

A.K. Mondal and S.C. Mondal 
Frog Culture Research Centre 

Central Inland Fisheries Research Institute 
Kalyani, West Bengal 

Rana tigrtna (the Indian bullfrog) and R. crassa (the Jerdon's frog) 

contribute substantially to Indian frogleg export business. Tadpoles of 
these two species are highly carnivorous and have tremendous rate of 
cannihalism, the latter being the major factor of their mortality in culture 

operations, sometimes extending to over 90 percent. Earlier observations 
have revealed that cannibalism could be markedly checked either through 

inter-specific hybridization b~tween these two species, or thrnugh provision 
of frog meat, shark meat and tubificid worms as feed. The present paper 
deals with the experiments carried out with silkworm pupae as feed, the 
results of which showed that survival of tadpoles could be raised to 

over 80 percent 
silkworm pupae 
species; Based 
silkworm pupae, 

through almost complete check of cannibalism. Moreover, 
induced excellent growth amongst tadpoles of these two 

on the high protein content of characteristic nature in 

it can be concluded that cannibalism amongst the tadpoles 
of R. tigrina and R crassa is due to their severe hunger for high qualitya nimal 

proteins and nori-availability or low availability of this in their diet during 
this scage of development. 

ms Production cum demonstration of composite fish culture 

in West Bengal 

D. Kumar, U. Bhaumik and P. Das 

Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

As an effective means of extension the demontrations of Composite 
Fish Culture with six, three and four speci<es combinations were taken up 
at Mirhati, Nilganj and Khardah Centres. Step by step 41 demonstrations 
of Composite Fish Culture technique were held which were attended by 
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3191 fish farmers/interested persons. Productions demonstrated in farrr.ers' 

ponds with different species combinations ranged from 3829-5253 kg/ha/yr. 
Also identified various field constraints and limiting factors mainly based on 
the demonstrations of the technology of Composite Fish Culture and its 
highly lucrative yield convinced the fish farmers about the feasibility of 

obtaining 6 to 8-k times higher production than the aver2ge production in 
the country. It is heartening to note that progressive fish farmers became 

so interested that even few have already initiated scientific fish culture in 

their ponds. 

106 Observations on metamorphosis of tadpoles of Rana hexadactyla 

C.R. Das 
·Cuttack Resarch Centre, 

Central Inland Fisheries Research Institute, 

Cuttack, Orissa. 

Early and late monsoon and spring offsprings of the aquatic green 
frog Rana hexadactyla Lesson have been studied with regard to the duration 

of larval period and growth. Variations in metamorphosis percentage 
observed are reported. 

Th 3 offsprings of early monsoon and late spring required 50-72 
days to metamorphose into early frogs ; while, iate monsoon off springs took 

90-196 days. Percentage of metamorphosed early frogs ranged from 

72-82 days in early monsoon, 60-70 in spring and below 45 in case of 
late monsoon offsprings. 

107 Effect of physico-chemical methods in controlling seepage in 
fish ponds 

S.C. Banerjee and S.C. Thakurta 
Calcutta Research Centre, 

Central Inland Fisheries Research Institute, 

Strand Road, Calcutta 

Control of seepage in fish pond soils has been investigated both in 
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the laboratory and under semifield coditions. Various physico-chemical 
applications have been made on soils from two different states (i) from 
Barrackpore, West Bengal and (ii) from Lin.gipore, Orissa. Dilute solutions 
of sodium chloride mixed with dilute caustic soda solution reduced the 
seepage rate to the extent of 95%, caustic soda solution also helped in 
the dispersion of the soil complex. Application of Bentonite, a kind of 
mG>ntomorillonite clay of 2 : 1 expansion, @ 0.1 % reduced the seepage 
·rate further (0.03 Cm/hr). Bentonite has been found quite satisfactory 
for controlling seepage in both· kinds of soils. 

71 



Section 1-B Fish and shell-fish culture in brackishwater ponds 

· 108 Effect of organic manuring on the availability of phosphorus in 
brackishwater fish pond soil under different levels of water. salinity. 

L.N. Mandal 
Bidhan Chandra Krishi Vishwa Vidyalaya, Kalyani. 

G.N. Chattopadhyay 
Central Inland Fisheries Research Institute, BarraGkpore. 

Effect of combination of organic manuring and phosphate fertilization 
on the availability of phosphorus was studied in laboratory using poultry 
manure and cowdung under different water salinity levels normally occurring 
in brackishwater ponds. Application of phosphorus in combination with 
organic manures, on an average, maintained higher levels of water soluble 
phosphorus over that in the series with added phosphorus only. Phos­
phorus when applied along with poultry manure, in general, maintained higher 
amount of phosphorus in available form in the soil than the corresponding 
calculated cumulative values of separate applications of the manure and 
phosphorus. Jn case of cowdung, such beneficial effects could be observed 
only during the later period of investigation. 

The results suggested tlat application of organic manures in brackish-
water ponds prior to applic;Hion of phosphorus would be helpful in 
m3intaining higher amount of phosphorus in easily available form. 

109 Aid to field identification of the seed of important brackishwater 

fishes of the Hooghly-Matlah estuary 

K. K. Bhanot 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Identification characteristics of the juvenile stages of selectec mullets, 
thread fins, perches, alupeids, sciaenids, etc. in the size group of 4.3 to 
12.00 mm have been described along with diagrams. Breeding seasons and 
paak periods of larval occurrence have been pointed out as an aid to 
identification. A key of the relevant meristic counts and pertinent identifying 
structures· has also been provided. 
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110 A note on the palaemonid prawns of Pulicat lake and 
their utility for aquaculture 

K. Raman and P.M.A. Khadir 
Madras Research Centre 

Central Inland Fisheries Research Institute, Madras 

Four species of palaemonid prawns, viz., Macrobrachium rude, M. ma/co­
lmsonii, M. scabriculum and Pa/aemon somme/enki occur. in the Pulicat fake 
especially during and after the monsoon season. Of these, the first and 

the last species occur in good numbers and the other two scantily. The 
seasonal abundance, size range and sex ratio of these ~pecies are presented. 

The a bun dance of their young ones during post monsoon, wide 
salinity tolerance and the ease with which some Of them breed under 
captivity make them suitable for small scale aquaculture. Their utility for 
satisfying the local demands is stressed in view of soaring prices of the 
larger palaemonid prawns rated as foreign exchange earners. 

111 Preliminary studies on culture of the portunid crabs 
Scylla serrata and Portunus pelagicus 

K. Raman S. Srinivasagam and S. Krishnan 
Madras Research Centre 

Central·lnland Fisheries Research Institute, Madras 

Laboratory experiments were conducted in glass jars and earthenware 
. tubs. to study the effect of two stocking rates on the portunid crab 
Scylla serrata and Portunus pelagicus. As expected the higher stocking rate 
(3/tub) showed lesser growth rate than the other (2/tub) S. serrata recorded 
an average monthly growth of 8. 75 mm/10.1 g in the 1 /tub experiment as 
against 6.67 mrn/4.3 g in the 3/tub experiment. The corresponding figures 
for P. pelagicus were 11.83 mm/3 77 g and 9.8 mm/4.0 g respectively. The 
effect of 3 feeds viz. (i) animal m 1tter, (ii, animal matter + vegetable matter 
and (iii) vegetable matter on S. serrata was studied by laboratory 
experiments with 5-6 replicates. Anima I matter gave better rate of growth 

than the other two. 



112 use of analysis of variance to determine the period of 

abundance of prawn. seed in Muriganga estuary 

H.C. Karmakar, M.K. Mukhopadhyay+ 
and P.K. Ghosh 

Kakdwip Researph Centre, 
Central Inland Fisheries Research Institute, 

Kakdwip, West Bengal 
+Department of Zoology, 

University of Kr:ilyani, 
Kalyani, West Bengal 

An attempt was made to identify the peak abundance period of 

Penaeus monodon (Fabricius) and Penaeus indicus (H.M. Edwards) in Muriganga 
estuary using statistical model. Critical analysis of a factorial experiment 
shows that April, May, June and July is the desired period of Penaeus 
monodon, whereas peak abundance period of Penaeus indicus was observed 
in February, March and July and significantly different than other months 
(P< .01). The investigation confirms the observations of earlier workers with 
high degree of confidence. 

, 113 Preliminary observations on the effect of supplementary 

feed on growth, survival and production of a grey 

mullet, Liza tade Forskal 

A.K. Roy, T. Rajyalakshmi 

& N.M. Chakraborty 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 
Kakdwip, West Bengal 

Rearing experiments were carried out in 0.02 ha brackishwater ponds 

at an uniform stocking density of 8.750 nos./ha for 210 days, to study the 

effe:;t of three lo:;3lly available and cheap supplementary feeds on the growtf1, 
survival and production of Liza tade Forskal. . 
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Growth and production .in all treated ponds were significantly higher 
than those in control_ pond. Best growth increment of 111.5 gm was obtained 
with fish meal and rice bran (1 : 3) containing 17.38% protein. A maximum 
survival of 97.71 % and a net production of 837.90 kg/ha/210 days were 
achieved by application of rice bran and wheat flour (1 : 1) containing 
12.95% protein, which is quite a satisfactory feed for raising the production 
of L. tade. Patterns of growth under different treatments were studied and 
discussed. 

114 Experimental studies on the effect of aeration and rearing 

density on growth and survival of a grey mullet, Liza tade 

Forskai 

D.D. Halder and A.K Roy 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 
Kakdwip, West Bengal 

A 3 2 factorial experiment on the principle of randomised complete 
block design was conducted in the laboratory for 21 days with three levels 
of aeration (0, 4, and 8 hours/day) and three levels of rearing density 
(1, 2, and 3 nos./IJ, with three replicates for each treatment combination, to 
study the effect of aeration and rearing density on growth and survival of 
Liza tode Forsk11l (18-22 mm). 

Statistical analysis of the results indicated that effects of both the factors, 
i.e., aeration_ and rearing density, on weight increment are significant 
(P<.01 ), but interaction effect of factors on weight increment is nonsigni­
ficant. Effects of the two main factors as well as interaction are found 
nonsignificant on survival. Within the levels of each factor under study, 
maximum weight increment of 151.66 mg was achieved with aeration for 
8 hours/day and maximum weight increment of 199.43 mg was achieved 

with rearing density of 1 no.fl. 

The fitted linear relationship between weight increment and aeration 
is W= 130.36 +4.85 A and that between weight increment and rearing density 
is W=/30.36-67.49 D where W is an estimated weight increment in mg, 
A is the aeration (hours/day) and D is the rearing density (No./I). 
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I IS Notes on benthic macrofauna in brackishwater ponds 

P.U. Verghese 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 
Kakdwip, West Bengal 

Hardial Singh 

Calcutta Research Centre 
Central Inland Fisheries Research Institute, 

47 /1, Strand Road, Calcutta-7 

Seasonal abundance and fluctuations of macrobenthic fauna of brac­
kishwater farm were studied for two years in grder to assess the production 
of. natura,I food organisms for prawn culture. Polychaete worms and two 
groups of small crustaceans, namely amphipods and tanaids, formed the 
main components of the macr.ofauna. The occurrence and abundance of 
different groups were correlated with ambient salinity and temperature 
of pond water. Maximum concentration of·all the groups was recorded during 

the pre-monsoon months of March-April when their total biomass ranged 
from 20 to 50 g/m 2 • A marked decrease in their abundance was noticed 
during monsoon season subsequent to an abrupt drop in the salinity. 

116 O~si;vations on moulting and growth in a penaeid prawn, 
Penaeus monodon Fabricius 

P.U. Verghese 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 

Kakdwip, West Bengal 

Hardial Singh 
Calcutta Research Centre, 

Central Inland Fisheries Research Institute· 
' 47/1, Strand Road, Calcutta-7 

Postlarvae and juveniles of the prawn, Penaeus monodon Fabricius, 
collected from natural sources were reared under differ~nt laboratory cendi-
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tions to study the moulting frequency and rate of growth. The intermoult 
period was found to increase gradually from 2 days in the case of late 
postlarvae to 12 days in juveniles of 80 to 100 mm. The growth per 
moult varied from 2 mm to 8 mm and the average growth rate in different 
size groups ranged from 20 mm to 25 mm per month. In 50-100 mm 
juveniles, the range of increase in weight per moult observed was 136 to 
557 mg with monthly growth ranging from 0.18 to 1.83 g. 

The moulting frequency and growth in relation to physico-chemical 
factors, like temperature and salinity, have been discussed. 

117 On designing and constructing brackishwater fish farm 
in tile sand-filled coastal areas with particular 

reference to the Kakinada Bay 

A. Sengupta 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 
Kakdwip, West Bengal 

Often it is found that the shallow backwaters formed adjacent 10 the 

bays are filled up with coarse and fine sand in course of time due to 
various geographical and geological causes and it lies unutilised and fallow. 
Attempts may be made to develop those areas, which is otherwise unsui-

. table for any cultivation, as brackishwater farms. There are some typical 
problems regarding water management, retaining water in the farm and 
constrncting dykes in those areas aloflgwith some advantc;ges side by sicie. 
lr.i the present article, the favourable and unfavourable points are discussed 
in detail on the basis of the observations made by the author during the 

survey of a fallow sandy land in the close vicinity of the Kakinada Bay 
in Andhra Pradesh. 
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I IS Experimental studies on the growth of Liza parsia 

(Hamilton) fry 

C.P. Rangaswamy and K. Raman 
Madras Research Centre, 

Central Inland Fisheries Research Institute, 
Madras 

The grey mullet, Liza parsia can be cultured both in brackish and 
freshwaters. While some information is available on the growth of the 
species in natural brackishwater systems of India, its growth in confined waters 
is not well known. The selection of suitable species for aquaculture depends 

largely on growth. With a view to understanding the growth of the species, 
rearing experiments were conducted in plastic pools, enclosures and pond. The 
specific growth rate, relative growth rate and growth parameters are presented 

which would help in developing suitable culture techniques for the species. 

119 Organic productivity and its bearing on brackishwater· 

fish culture in Ennore and Adyar estuaries 

S. Radhakrishnan, M; Kaliyamurthy 
and K.O. Joseph 

Madrds Research Centre, 
Central Inland Fisheries Research Institute, · 

Madras 

Primary productivity estimations were made in Ennore ·and Adyar 
estuaries for a period of one year from April '74 to IV!arch '75 with a view 
to finding their biological productive potential. The studies revealed that 

both the environments are highly productive and can be utilized for fish 
culture of plankton feeders in pens and cages. 
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120 Effect of salinity on the lab[)ratory. culture of a brackishwater 

diatom, Navicu/a lanceo/ata (Kutzing) cleve 

R.K. Chakraborti, A.C. Nandy and S.K. Mazumdar 

Central Inland Fisheries Research Institute, 
Barrackpore, West Bengal 

Observations on the etfeet of .salinity on laboratory culture of 
Navicu/a /Jnceolata (Kutzing) · cleve, a pennate diatom is reported. N. /anceo­
lata obtained from cultures of silt algae collected from an intertidal region 
of ·the lower Sunderbans was cultured in nine grades of salinities ranging 

from 5-45 ppt. Results showed that the rate of cell multiplication is 

maximum at a salinity around 30 ppt. In a nutrient rich sterile culture 
medium of this salinity, 1,08,800 cells/ml was obtained in 8 days from an 

initial innoculum of 65 cells/ml. 

121 Observations on the gonadal maturation of a penaeid prawn, 

Metapenaeus brevicornis H. M. Edwards from brackishwater ponds 

S.M. Pillai 
Kakdwip Research Centre, 

Central Inland Fisheries Research Institute, 
Kakdwip, West Bengal 

-Metapenaeus brevicornis with maturing ovaries, at different stages of deve­
lopment, were collected from a brackishwater pond. 1 he yellowish green 
ovaries were visible through the exoskeleton, throughout the leng1h of 
the body, in specimens measuring 100 to 120 mm in total length. The 

gonadosomatic indices of the prawns ranged fron 3.0985 to 16.2921. Ova 
diameter measurements from different regions of the ovary indicated that the 
maturation takes place simultaneously throughout the length of the ovary. 
In a mature ovary at development stage IV with GSI 16.2921, the ova 
diameter ranged between 0.20 mm and 0.40 mm with maximum frequency 
at 0.29 to 0.30 mm. The significance of naturally maturing prawns in 
brackish water ponds is· discussed. 
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122 Biological control of Oryzias melastigma (McClelland) in less 

saline ponds of Bakkhali by Megalops cyprinoides (Broussonet) 

AV. Prabhakara RC10 and P.K. Gh, sh 
Kakdwip Research Centre 

Central Inland Fisheries Research Institute, 

Kakdwip, West Bengal 

Rain - fed ponds of Bakkhali with less saline water had large popula­
tions of Oryzias melastigma which could be effectively checked with the 
introducing of a few Mega/ops cyprinoides. The feeding intensity of the 
pred .tors at different sizes and the growth obtained thereof are discussed 
together with a description of the habitat. 

123 Observation on the growth of Penaeus monodon (Fabricius) in 

the low saline ponds of Sunderbans with notes on acclimatisation 

and transport of their fry 

*A.V.P. Rao, **A.N. Ghosh, P.U.Verghese and P.K. Ghosh 
*Brackishwater Fish Farm, 

Andhra Pradesh Agricultural University, 

Kankinada, Andhra Pradesh. 
**State Fisheries Developmen_t Corporation Ltd. 

Calcutta West Bengal. 

Kakdwip Research Centre 
Central Inland Fisheries Research Institute 

Kakdwip, West Bengal 

Acclimatisation process of juveniles of Penaeus monadon in the length 
range. of 18 -26 mm without mortality to waters of very low salinity, (1.5 
ppt). through different stages has been described. Growth trend of the 
prawn in nursery as well as stocking ponds having low saline water was 

very encouraging. The observed growth rates in such environmrnt have 
·_been discussed and compared with reported data from elsewhere. Methods of 
rearing of postlarvae to juveniles in controlled conditions have been 
presented. 
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No mortality was observed when juveniles in open containers were 
. transported over ·a dmation of three. hours without anaesthesia. 

124 Studies on the induced maturation of Penaeus monodon Fabricius 

in brackishwater ponds under control conditions 

D.O. Halder 
Kakdwip Resec.rch Centre 

Central Inland Fisheries Research Institute 
Kakdwip, West Bengal. 

Experiments conducted on the induced maturation of Penoeus moncdon 
Fabricius, under captivity in . brackishwater conditions, by eye-stalk ablatiein 
at. Leganes, I/o. il.o city, Philippines,. are reported. The author succeeded in 
maturing this species in the brackishwater pond conditions by eye-stalk 
ablation technique. The methodology developed has been discussed in 
this· communication with · relation to various · physico-chemical parameters 
·observed. 

125 Observations on the benthic ecology and hydrobiology of 
some brackishwater ponds in Madras with a note on 

their suitability for fish culture 

M. Kaliyamurthy., S. Radhakrishna 
and K. Raman 

Madras Research Centre 
Central Inland Fisheries Research 

Institute, Madras 

··Detailed studies were made on the hydrography, plankton, benthic 
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flora and fauna in four brackishwater fish ponds of varying sizes (0.11 to 3.2 
ha) at A'.:lyar. Madras, for , a period of two years from Sept. 71 through Aug. 73. 

All the pords were found to be highly productive in terms of both 
plankton and benthic communities. Hydrographic features such as salinity, 
water temoerature, oxity and pH were in the optimum levels'. The present 
study indicates that these ponds are highly suitable for farming prawns, 
mullets, Chanos and other brckishwater benthophagous fishes that· can better 
utilise the abundantly available macrophytes and benthic animals. 

126 Studies on the culture of percoid fishes in 

brackishwater environments 

M. Kaliyamurthy 
Madras Research Centre 

Central Inland Fisheries Research Institute 
Madras 

Results of the experiments conducted on the growth of some commer­
cially important percoid fishes of the Pulicat lake,. viz Si/Iago sihama, Gerres 
spp, Siganus· canalicu/atus and Etroplus suratensis are present~d- The fry and 
fingerlings of the above species were reared in plastic pools, earthen vats, 
and velon cagl3s with natural and artificial feeds. Except S. canalicu/atus all 
the other species were acclimated to freshwater and reared to varying 
periods from 1 to 3 months. 

Fry of 5. sihama, Gerres oyena and G. fi/amentosus were ~ultured in a 
brackishwater pond along with mullet fry indicating their siutability 
in brackishwater poly culture. 

121 Manageme-nt of commercial bracl<ishwater aquafarm 

A.N. Ghosh, A. Mitra, S. Sarkar, J. Maity, P.K. Das 
State Fisherise Development Corpor~tion 

Calcutta, West Bengal 

Seven steps of management as recommended for freshwa_ter fish 
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farms are not fully applicable under . ·brai::kishwater con.ditions~ ''.In context 
to the' comm3rcial farms at: Alampc>re, .Frasergung &. Digha,···,the present: 
paper deals with the location of. the farm . in relatien to the water' supply. 
resource, . size of the farm ponds, management practices ·involved and ·per 
unit production· obtained highlighting the fact that the same management 
practice· does not yield similar results.· The . possible causes· for such· 
variations have been discussed and steps of management to be followe'a 
under a given set of conditions nave been brought out. 

128 Observations on the mass culture of "- brackishwater diatom, 

Navicula lanceolata (Kiietzing) cleve 
.. 

A.C .. Nandy, R.K. Chakraborty and S.K. Mazumder 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal. 

Sus·tairied culture of the diatom, Navicu/a /anceo/ata (Kuetzing) cleve 
has been ·successfully achieved in the laboratory and' field experiments by 
using urea-single superphosphate-muriate of potash and sodium silicate in 
the ratio of 18 : 8 : 4 : 1 O· in 20%

0 
·salinity. Maximum cell density was 

observed from the-:·5th day after inoculation. The alga was isolated from 
a fish pond located at brackishwater fish farm, Kakdwip, West Bengal. 
The~ cell density yielded 4.5 million cells per ml in ·a period: of te.n days 
from an initial inoculum of 2462' per ml; ObS'e;rvations· · on mass culture 
in six different salinities ranging from 5 30%~ :srowed ·that the rate ofciell· 
multiplication was highest in 20%

0 
and that the· species could be maintained.: 

for longer periods in this medium: . 
. ' 

129 Technique. to obtain sustained cult~re of a brackishwater diatom~:. 
Skeletonema costatum (Geville) cleve · 

A.C. Nandy, S.K. Mazumdar and P:R. Das, 
Central ·Inland Fisherie·s.- Research lnsti.tute· 

Barrackpore West Bengal 

Large scale culture of a brackishwater diatom, Ske/etonemo costotum 
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(Graville) Cleva was obtained in plastic pools of 250 litre capacities by 
utilising NPKS 1 fertilisers in the ratio 100: 10: 5: 10 at 385 ppm. Urea­
single superphosphate-potassium nitrate and sodium silicate were used as 
N-P-K-S 1 sources. The maintenance of the culture was seen ·to be higher 
at 19.5 ppt salinity. The· culture containers were inoculated with pure 
strain of Skeletonema costatum previously cultured in the laboratory. The 
exoonential growth phase was observed frQm the 5th day after-inoculation. 
Maximum cell density of 2.5 millon cells per ml was obtajned in~ period 
of ten days from an initial inoculm of 1150/ml. Media treated with 
inorganic nitrogen at a higher level was found to be responsible for 
enhanced production of Skeletonema costatum. 

130 Studies on the effect of thyroxine on growth and 
moulting in Penaeus monodon Fabricius 

S.M. Pillai, P.U. Verghese, 
P. Ravichandran and A.K. Roy 

Kakdwip Research Centre 
Central Inland Fisheries Research Institute 

Kakdwip, West Bengal 

The effect of thyroxine on growth and moulting in posltarvae (12-13 
mm) and early juveniles (21-22 mm) of Penaeus monodon based on a 
randomised complete block desing experim3nt with three concentrations of thyro­
xine, viz. 1 0 micro g/I, 3.0 micro g/I and 5.0 micro g/I, has been reported. In 14 
days the postlarvae registered a maximum growth increment of 7.5 mm in length 
and 29.25 mg in weight at 3 0 micro g(I of thyroxine which is significantly 
different at 1 per cent level. while the early juveniles recorded a maximum· 
growth of 11.2 mm and 89 00 mg at 5.0 micro g/I of thyroxine which is signi­
ficantly different at 5 per cent level, Gompared to the other treatments. 
At 3.0 micro g/I concentration of thyroxine the postlarvae moulted at an averzge 
interval of 2.055 days, and 4.50 moults were observed in 14 days of 
experiment. For the same duration, the intermoult period of the early 
juveniles was 3.364 days with an average number of 2.75 moults. 

The results are interpreted to show that thyroxine in microquantities 

acelerat~s growth and ecdysis in. P. monodon. 
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131 Observations on the culture of Crassostrea 

rnadrasensis Preston in the Pulicat lake 

K.V: Ramakrishna and R. Ganapathy 
Madras Research Centre 

Central Inland Fisheries Research 
Institute, Madras 

E><periments were conducted for a period of 19 months at three 
places in the lake Pulicat using different cultch materials hung onto the 
rafts with a view to finding out the suitable locality and cultch materizl 
for cultur.ing oysters. Of the three localities around Pulicat vill_age viz. 
Alithurni, Light house and Ice plant, the last one was found suitable where 
the hydrological conditions were congenial for culturing the oyster Crassostrca 
madrasensis. 

Four types of cultch materials viz. dead oyster shells, tiles coated 
with cement and lime and asbestos sheets were used for selecting the most 
suitable one. Taking the density of attachment as an index it was obser­
ved that asbestos sheets were the best cultch material. 

132 Wat« and soil characteristics. of two brackis~water ecosystems· 

in the Madras region with a note on their 

utilisation for aquaculture 

K.O. Joseph, K. Raman and S. Radhakrisfi11a 
Madras Research ·centre 

Central tnland Fisheries Research 
Institute, Madras 

The Pulicat lake and the Adyar e_stuary are two brckishwater 
ecosystems differing slightly in their physiognomy in the neighbourhood of 
Madras city. Both serve ai; nursery grounds for a number of commercially 
important prawns and fishes. 
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The seasonal changes in some of the physjco-~hemical features of 
water and soil of the two brackishwater ecosystems during the period 
November 1977 to October 1978 are discussed. 

Both the ecosystems are found suitable for aquaculture operations 
especially -pen-culture and cage-culture minimising the limiting effects of 
pollutants which are present to some extent at Adyar estuary. This would 
also 'suit the low tidal amplitude 0f the area. 

133 . , · Short~~e~m cu.lture of prawns in brackishwate~ ponds 

; . -
at Kakdwip 

N.K. Das and N.M. Chakrabarty' 
Kakdwip Research Centre 

· Central Inland· Fisheries Research Institute 
Kakdwip, West Bengal 

Experiments on mixed culture of post· larvae and· fry ·of Penaeus fodicus,' 
Penaeus monodon, Palaemon styliferus, Metapenaeus monoceros and Metapenaeus 
brevicornis upto marketable size were conducted in two ponds of 0.02 ha. 
Three short-term crops, first two of 75 days each without-and the third 
of 120 davs with supplernentary feeding ( Protein-10.2%, were harvested 
from each pond. Stocking was done at 2 lakh/ha with varying species 
ratio and· the ponds were treated with ,organic and inorganic fertilizers. 

Best survival of P. indicus was observed in April-June (75 days) and that 

for P. styliferus, M. monoceros andM. brevicomis in January-March (75 days) coinci­
ding with high salinity & temperature·a.nd medium salinity & ternpf'rature regimes. 
respectively. Poor .survival. for P. monodon was noticed in both the ponds. 

No. significantly better growth. even with supplementary feeding and 
enhanced rearing . period of ' 20 days, was observed in prawns which 
attained marketable size in 75 days itself. Best growth period for prawns was 

found to be April-June cultuer period 

Productipn of 666.0 to 850.5 kg/ha/9 · montf:s from mixed prawn 
fµrming is c<:msidered encouraging and highest so far reporte.d from deltaic 
West Bengal. 
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Observations on silt load distribution in relation to tidal 

amplitude and lunar periodicity and its control in 

brackishwater fish farming 

A.K. Roy, H.C. Karmakar & B, Basak 
Kakdwip Research Centre 

Central Inland Fisheries Research Institute 

Kakdip, West Bengal 

The regular exchange of tidal water in brackishwater farm results in heavy 
silt depo,sition in pond bed which incurs heavy expenditure far desiltation. 
An experiment was conducted in · Brackishwater Experimental Fish Farm, 
Kakdwip for quantitative estimation of silt· 1oad with inflow of tidal· water 
through sluice gates·· operated at different levels and its distribution in relation 
to tidal amplitude and lunar periodicity, using a stetistical model. 

Multifactor anlysis of variance demonstrated significant interaction 
effect of lunar periodicity, tidal amplitude and wooden shutter type sluice. 
For adequate inflow of water with minimum silt load, operation of wooden 
shutter slwice at a height· of ·122 cm ,from base during the tidal amplitude 
range of 4.01-4.35 m of full moon period is ·recommended. 

Artificial propagation.oflndian major carps in 

low saline ponds 

A.N. Ghosh, C P. Chatterjee, Asish Roy, 
D. Sarkar, J.L. Maity & A. Mitra 

State Fisheries Development Corporation, 
Calcutta, West Bengal 

• k{ 

· Artificial propagation of Indian major carps through · homoplastic or 
heteroplastic hypophysation has been a well ei;tablished fact in freshwater 
fish culture operations. Earlier works indicate that carps can be cultured 
profitably in low .saline ponds also. In order to make the economics 
cheaper, attempts .wer~ mnde to rT;ature & breed Indian major carps in low 
saline ponds .. Th~ pr~sent. paper embodies the result of experiments carried 
out in these directions and points out the possibilities of carp culture, 
gonadial development, maturation and artificial propagatien of carps under 
captivity in low saline pohds: 
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Preriminary observations on rearing of milkrish Chanos chanos 

(Forskal) fingerlings in brackishwater ponds at 

Kakdwip, West Bengal 

P.K. Ghosh, A.K. Roy and 
M.K. Mukhopadhyaya 

Kakdwip Research Centre 
Central Inland Fisheries Research Institute 

Kakdwip, West Bengal 

Rearing experiments on mdkfish, Chanos chanas (Forskal) fingerlings 
were condwcted for a period of 90 days in two brackish water ponds of 
0.02 ha area each, fertilized with poultry manure @ 2,.000 kg' ha/Yr, 
usea and superphosphate @ 240 kQ/ha/yr each and uniform stocking 
density of 12,000 nos, ha. 

An average weight increment of 13.44 g,. maximum survival: of 
74.01 % and a net production of 119.16 kg/ha/90 days were obtained from 
tJie control pond. 011 the contrary, an averagC1 weight increment of 32.54 g 
with a survival rate of 42.22% and net production of 154.32 kg/ha/90 
days, could be achieved from the pond where supplementary feed viz. rice 
bran and maize powder ( 1 : 1) was provided. 

The effect of supplementary feed and natural food, in comparison 
to natural food alone, on survival, growth and production of milktish 
fingerlings is discussed. 

Experiments with artificial feeds on Liza parsia (Mamilton) fry 

C.P. Rangaswamy 
Madras Research Centre 

Central Inland Fisheries Research 

Institute, Madras 

'The results of experiments conducted on L. parsia fry to find out the 
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suitability of some commonly available items as feeds are presented. Six 
pelletec:I feeds were prepared from individual items, namely, ground nut oil 
cake, mustard oil cake, prawn head, wheat bran, algae, weeds, ragi, pea 
and Bengal gram. A mixture of ground nut oil cake, prawn head and sago 
in the ratio of 2:2:1 gave the best growth followed by Bengal gram + 
prawn head + algae (2:1:1) and pea + Bengal gram + ragi (1:1:1). 
Confirmatory experiments were conducted with the same feeds on the 
grewth and survival of the species which corroborated the above observations. 

138 Role of estuarine silt on the environmental and nutrient 

balance of bracldshwater impoundments 

S.C. Banerjee, B.B. Pakrasi and P. Ray 
Calcutta Research Centre 

Central Inland Fisheries Research Institute 
Strand Road, Calcutta 

The nutrient status of silt has been studied for a period of two years 
at Barrackpore and Kakdwip. - The silt load in spring tide-water· rises to 
1,85-1,90 g/I in mJ1soo1. There is seasorial variation of the nutrient levels 
in tha s:lt. During monsoon, the available nitrogen in the silt, when settled, 
is maximum i.e. 19.6 mg/100 g. Phosphate is also high, 13.5 mg/1 OQ g 

and the pH varies from 7.2-7.4. 

Continuous fh11stling due to heavy rains or the discharge from Farakka 
barrage has shifted the salinity gradient towards the sea mol]th and the 
soluble phosphate of silt under these environments helps in imp,roving the 
productivity in brackishwater impoundments reple!lished by tide-water. It 
also adsorbs the toxicants that may com~ along with the tide water. 
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Section A 

SESSION 2 

OTHER SYSTEMS OF AQUACULTURE 

Aquaculture in raceways, cages, fish pens and net 
enclosures 

139 Assessment of seed resources and observation on culture of 
Mystus seenghala (Sykes) in cages in river Ganga 

S.P. Singh, J.C. Malhotra, R.N. Seth 
and A.K. Jain 

Allahabad Research Centre 
Central Inland Fisheries Research Institute 

Allahabad, (U P.) 

To explore the possibilities and to evolve scientific· technology for the 
culture of catfishes, investigations were initiated at the Riverine and Lacustrine 
Division of the Institute at Allahabad in the year 1974. The investigations 
included the assesment of catfish seed in time- and space, the rearing of 

hatchlings to fingerlings, determination of artificial feed acceptable to the 
fish at various sizes and other related studies necessary for the culture of 
Mystus seenghala (Sykes) a commercially important food fish of wide 
distribution. The fish attains a large size. 

The breeding pits locally known as Tha/a are generally found in 
shallow regions of the river at a depth of about 1.0 to 1.5 m and at a 
distance of about 5 ni and above from the water edge. In such shallow 
regions of the river having breeding pits the current is feeble and aquatic 
weeds, mainly Hydrd/a, Ceratophy//um, etc., are abundantly present. 
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The breeding takes place in the pits ·and the ·resultant hatch lings 
continue to live there till they are about 60 mm in total length. The male 
pa:ent mostly remains inside the pit to guard the offspring and Saigal and also to 
nurse them. According _to Raj (1940 and 1962) and Motwani (1961),the 
hatchlings feed on scum 'the white secretion exuding from the inflamed 
ventral . surface of the parent', which appears to be main feed of the 
hatchlings in the pit. The chironomid egg mass as initial feed followed 
by semi-boiled tr.ash fish was used as a successful supplementary feed in 
rearing hatchlings/early fry of an average 28 mm to 200 mm size during 
233 days in fl@ating nylon cages, in one of the experiments. The success 
achieved for the first time paves way for culture of the fish on large 
scale by forming a second line of production in ter.ms of protein, thus 

.adding to the inland aquaculture. 

140 Fish pen operation in freshwater reservoir of West Bengal 

.!\.N. Ghosh, T. Guha Roy, S.S. Ghosh & Arunabha Mitra 
State Fisheries Devel~pment Corporation, 

Calcutta, West Bengal 

Experimental pen culture operation was carried out in an unproductive 
reservoir, Kangsabati-Kumari in the districts of Bankura- Purulia of West 
Bengal. The pen was constructed along the p_eriphery of the reservoir in 
the area away from the main water course. This culture operation has 
been found to be an effective commercial system for development of 
reservoir fisheries. 

This operation indicated that th~ rate of growth in the pen when 
fed with supplementary feed with agricultural bye-product is markedly 
different and higher than those . directly stocked. The survival percentage 

. of the pen cultured fish in subsequent fishery of the reservoir was also 
found to be higher. The present paper deals with pen construction, care 
Qf the pen and s'teps to be taken for successful culture of younger ones 
for reservoir stocking. 
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Section B 

141 

Integration of aquaculture with agriculture and/or 
livestock 

Observations on p~ddy-cum-fish culture 

S.N. Dutta, S.L. Kar and S. Jen;i 
Cuttack Research Centre 

Cen.tral Inland Fisheries.Research Institute 
& 

P.K. Pati, R.K. Nigam and R.P. Singh 
Central Rice Research Institute, Cuttack 

Results of rearing carp fingerlings along with mahsuri, variety of 
paddy, in a 0.16 ha plot at the Central Rice Research Institute, Cuttack, 

have bean reported. In 2-months the fish, stocked at a combined density 
of 6,000/ha in the species ratio of Cyprinus carpio 5 : Cirrhinys mrigafa 3 : 
Labeo rohita 2, recorded an overall recovery of 34%, the percernage 

survival being 45, 32 and 7 respectively with resp~ctive average length/ 
weight increments of 30 mm/18.5 g, 23 mm/3.6 g and 23 mm/3.5 g. 

In a subsequent experiment in two adjoining plots, the net productions 
obtained on stocking C. carpio fry @ 7,250/ha were estimated to be 82.5 

kg/ha and 72.0 kg/ha/119 days. 1 CR 1014' variety of paddy, cultiva1ed in 
the above two plots, yielded CJOPS @ 2,800 kg/ha and .2,638 kg/ha 
respectively. 

142 Renovation methods of paddy field for integrati11g fish culture 

AB. Mukherjee and Apurba Ghosh 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

In most of the far eastenr countries, integracion of fish in paddy fields 

for culture has baen practised for long. In India, about 39.0 million hectares 
of land is presently u1der paddy cultivation---the highest in the world. 
In re::ent years, use of pasticides, has greatly hampared and curtailed the 
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pos:;ibility of fish culture in paddy fields. Not withstanding the rnnstraints 
of rearing fish in ordinary paddy fields, some renovation of paddy fields 
are c.:Jnsidered essential primarily (i) to control the inflow of pesticide 
washings and .prevent escapement of fish stocked, (ii) to extend the yearing 
period ·of the fish, and (iii) to hold rain water in the system for raising a 
second crop. of paddy during 'Rabi' season. The planning, design of layout 
and other construction details of paddy field renovat.ions including cost to 
undertake such .culture operations have been presented. 

S 43 A fritica] analysis of fish culture in paddy fields 

K.V. Rajagopal, K. Chandra Mohan 
and P. Natarajan 

University of Agricultural Sciencet;, 
College of Fisheries, Mangalor~ 

Mention is made, how, with the culture of prawns and brackishwater 
:fishes in low lying coastal paddy fields of West Bengal and Kerala, paddy­
cum-fish culture has become a mainstay of. farmers in these regions. 
However, the extension of paddy-cum-fish culture to the freshwater inland 
areas of the country is beset with a number of problems. 

Emphasis is placed 0n the adverse effect of advanced agrarian 
practices on fish ·culture, ~ike spraying of pesticides, weedicides and 
fungicides with the advent of high yielding varieties of paddy. The recent 
Goncept of. multiple cropping in agriculture leaves little scope for pisciculture 
by not providing long or short spells of wet fallow periods. The pros and 
Gans of a th er . prevaHiflg ccmditions like shallowness leading to high tempera­
:tl!lre in 13addy fie'lds. poor plankton production, the erratic monsoons, the 
.presence of fish enemies ltke frogs :and water snakes and the generally 
weak dykes vulnerahle to burrowing by predators like rats and crabs are 
highlighted. The practical difficulties of large-scale adoption of paddy-cum­
~ish ·Gulture on the basis of research results obtained mostly from small 
@XJ!)erirne.r.ital plots, lilave .been discussed . 
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144 Intensive .duck·cum-:fish culture without fertilizer 

D.K. E!elsare, Ravi Prakash and S.V. Ganapati 

Department of Zoology 
Bhopal University, Bhopal 

The fertilizing effect of the bird droppings enhances biological 
productivity which in turn is reported to increa!:e duck prcc.'ucticri by 10%. 
Approximately 500 birds can be raised in one hectare of porid surface and 
they are estimated to yield about 3 tons duck manure per year and cause 
8,000 to 9,000 kg/ha annual production of fish wi1hout adding ar•y other 
fertilizer and at no extra cost. If the egg class ducks such as Runner and 
Khak Cambell are raise-d, they would produce 50,000 eggs annually and 
would fetch an additional income of about Rs. 16.000/per annum to the 
farmer. However it is necessary to integrate fish and duck husbandry in a 

balancin.g way, otherwise, over concentration of one may work to the 
de.triment of the other. The need for basic information on physiological 
and chemi~al r.easons for the growth of the species under investigation as 
well as on obtaining better understanding of reproductive physi0logy, the 
nature of ganes etc., is needed before releasing . package programmes to 

enterpreheurs. 

145 Hydrobiological investigations (Jf a jute·retting pond and 

prospects of fish culture in such waters 

B.N. Saigal, Amitabha Ghosh 
and S.K. Saha 

Central Inland Fisheries Research Institute 
Barrackpore 

Fish mortality comnionly reported from jute-retting ponds has led to 
the the belief that such waters are not suitable for fish culture. Adverse 
effects of p'lysico-chemical conditions of jute-retting pond waters have been 
reported in the past even on air-breathing .fishes. Observations on the soil, 



water and plankton bio-mass of a jute-retting pond at JARI Nilgunj have 
suggested good manurial value of such waters. Prospects of culture of 
Tllapia mossambica, H. fossilis, C. batrachus and other fishe during post and 
pre-retting period in. jute-retting ponds are discussed. 

146 Observations on fish-cum-duck rearing 

B.K. Sharma, Dilip Kumar, M.K. Das 
& S.K. Neogi* 

Krishnanaga~ Operational Research Project 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 
* Depertment or' Fisheries, Government of 

West Bengal. 
Anjana Fish Farm, Krishnanagar. 

Results of the preliminary studies. made to integrate fish culture with 
duck rearing and to assess the effectiveness of duck droppings as manure, 
in composite fish culture, are presented in this communication. The ducks 
moved freely over the pond during the day time and for night shelter, 
they were housed in improvised floating duck houses. The excrements of 
the ducks served as manure for the pond. No supplementary feed or 
fertilizer was given. 

A total fish yield of 6397 kg. corresponding to a production rate of 
4323 kg/ha/yr was attained from a pond of 1.48 ha. Rs. 1.38 worked out 
to be the average cost of production of one kg. of fish. 1. 835 eggs laid by 
the ducks fetched Rs. 734.00, An over all profit of Rs: 27,095.00 was 
made through fish-cum-duck rearing. 

It is estimated that 100-150 ducks. are required for manuring of a 
pond of 1 ha water spread area. 

Fish .yield and economics of fish-cum-duck rearing have been compared 
with the productions and economics attained through composite fish culture 
involving feeding and fertilization of ponds. 
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147 Rural development through integration of aquaculture 

with agriculture 

s.o: Tripathi 
Cl FRI/I DRC Rural Aquaculture Project 

Central Inland Fisheries Research Institute 

Barrackpore 

Integration of aquaculture with agriculture could play considerc;ble role 
in boosting the rural economy. 'Haveli' system of wheat cultivation around 
Jabalpur in Madhya Pradesh is undertaken in fields where rainwater is 
held for a period of four months' during monsoons. •Haveli' wheat fields, 

which remain fallow during the monsoon and get choked with weeds 
hampe'ring wheat cultivation, were utilised for a short-term fish culture and 
stocked with common carp and ~rass carp. A production of· 750-1000 

kg/ha/4 months of common carp wao; obtained without fertilization and 
su Jplementary feeding. Grass carp effectively controlled the weeds. While 
a great ·scope for augmenting the per heC'.tare pmduction exists, utilization of this 
hitherto unused resource would greatly increase fish production. Use of 
season a I nurseries for growing wheat and summer 'moong' -the I atter 
W31l-known as a nitrogen-fixing crop-was also made. 

148 Comparative studies on the role of thiamine and inositol alone 

and/or in combination with folacin and cyanocobalamin on the 

survival and growth of Cirrhina mriga/a during the first year 

of its life 

C. L Mahajan and M. J. John 
Department of Zoology, 
University of Rajasthan, 

·Jaipur 

Using complete synthetic diet (CSD) as control and three diets 

deficient either in all the four vitamins or in different combinations, a 
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series of experiments extending over a year were designed to study the 
role an:I intar-rnlatio.1ship of these important water-soluble vitamins on the 

survival and growth of the hatchlings of Cirrhlna mrigala. 

Observation on the behavioural and morphological variations of the 
deficient groups of fishes are recorded in addition to the statistical analyses 
of ,cumulative mortality and survival and supplemented with haematological 
studies at later stages of development. 

Maximum retardation was observed in 1he group which was deficient 
in all the four vitamins eventually leading to mass mortality Recovery 

·diet after four weeks on deficient diet resulted in 100% survival accom­

panied by a statistically significtant (92%) improvement in food conversion 

ratio {P<0.01). Mortality and food conversion percent in the other two 
deficient groups were far less than those of the control group but it has 
been shown that these changes were more pronownced in the group 
deficient in vitamin B 12 and folic acid than thiamine and inositol deficient 

group. 

Haematological studies revealed that the changes in erythrocyte 
number and related values were particularly significant in the folic acid 

and vitamin 812 deficient groups. On recovery diet all these deficiency 

symptoms disappeared within a period of 30 days. 

149 

The relevance of these findings to aquacultural practices is discussed. 

Stocking density and its influence on production 

in Heteropneustes fossi/is 

K. Sampath 
School of Biological Science 

Madurai Kamraj University 

Madurai 

Effect of stocking density on food utilisation, surfacing and swimming 
activities in Heteropneustes fossi/is was studied five groups, viz, 1 g/4 1, 
(1 individual), 2 g/41 (2 individuals), 4g/ 41 (4 individuals), 8 g/41 (individuals 
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and 16 g/41 (16 individuals) were studied. Feeding rate decreased from 
229 g cal/g/day in controls of 1 g/4 I biomass to 107 g cal/g/day 
in the maximum stocking_ .biomass of 16 g/4 I. Conyersion rate and 
efficiency also showed similar decreasing trends from 43 g cal/g/day and 
19% respectively in control series to 15 g cal/g/day and 14% at maximum 
d~nsity. The surfacing and swimming activities respectively increased as 
density was raised. Under high stocking density fish ate less and also 
converted less efficiently. The probable causes for this and its relevance 

. to aquaculture have been briefly ·discussed. 
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·sESSION II 
OTHER SYSTEMS OF AQUACULTURE 

Section c : Aquaculture in recirculating water and with 'recycling 
of water 

148 Observations on the recycling of swine dung in composite fish culture 

B. K. Sharma,·Dilip Kumar, M. K. Das: S. R. Dass Et O. P. Chak_raborty 
Krishnanagar Operational Research Projec;~ 
Central Inland f=isheries Researc_h Institute 

(I. G. AR.} 
Barrackpore, West Bengal 

This is perhaps the first attempt in India to integrat~ fish culture with 
pig rearing. The paper embodies the results obtained through recycling pig dung 
in suitable daily doses, for composite fish culture. No other fertilizer or supple­
tary feed was used. 

All the species stocked, except common carp, recorded remarkable 
growth rates. Silver carp, grass carp, catla, rohu and mrigal attained weights 
of 2:1, 1.3, 1.1, 1 '.0 and 0.8 Kg. respectively in 12 months rearing. A fish yield 
of 7300 Kg/ha/yr could be achieved in this experiment. The average cost of 
production of fish worked out to Rs. 0.93 Kg. Profit of Rs. 4,881.93 was made 
through fish culture from the 0.1 ha pond. An additional profit of Rs. 1,578.85 
was made through pig rearing. Thus an over all profit of Rs. 6,460.00 was made 
through fish culture and pig rearing from a small pond. 

Observations on the growth and survival of grass ca_rp fed purely on 
chopped green cattle fodders grown on the terra_ced embankments of the pond 
were made and compared with the growth obtained by grass carp fed on aquatic 
vegetation. · 

Fish yield and economics of fish-cum-pig rearing have been compared 
with the productions and economics of compo~ite fish culture, involvin_g feeding 
and fertilization of ponds. 

149 Recycling sewage for fish culture 

M. N: ·Kutty 
Professor of Fi~heries, Fisheries Cotiege 

Tamil Nadu'Agricultural University 
Tudcorin 628101 

)" 

Recycling sewage for fish culture has the advantage of growing fish 
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at a v,ery low cost and also of maintaining a cleaner environment. A sm311 
experimental complex for fish culture utilizing sewage and sullage from the 
residential quarters and hostels of the Tamil Nadu Agricultural University Campus 
was set u·p .. The sewage was pumped to an·' oxidation pond and . the ~-ftlu~nts 
from the oxidation pond were led to fish ponds and compatible species of fishes 
i. e. those now used in composite fish culture, namely the Indian major carps, 
catla, rahu and mrigal, the fringe-lipped carp, the common carp and two Chinese 

carps (silver and grass carps), were stocked at densities of 9600-13, 460/ha. 
No feeding and fertilization other than sewage addition was adopted. A 

maximum production of 8442/kg/ha/year was achieved in a pond directly 
connected to the oxidation pond. Production in three other ponds were 4287, 
3520, and ·3342 kg/ha/year. Silver carp and catla showed maximum growth, 
followed by,mrigal and common carp. The production economics worked out 

very favourably. In specimens cooked under Indian condition ( curried or fried ) 
br·by steaming none of the enterobacteriaceae tested survived. 

150 fertility and productivity status of a sewage enriched tank compared to 
a general tank in Karnataka State 

P. Ray, ·cuttack Research Centre of the C. I. F. R. ·1.} 
·1 9 Cantonment Road, Cutiack-1, Oriss~ 

N. G. S Rao an·d R. K. Banerjee. 

Calcutta Research Centre 

CIFRI, Calcutta-70 

The biotic and abiotic conditions of two tanks- one defunct 

secondary sewage sedimentation t<ink of 332 ha and the other, a general tank 
of 510 ha, were studied for one year. It was obs.erved that the accumulated 

~rganic matter possessed a considerable residual impact on the overall productivity 
of the water area. The aquatic fertility as well as productivity of the general 

tank were found to be comparatively low. The sedimentation tank experienced 
a very wide fluctuation of diurnal dissolved oxygen values (from 8.4 to 25.4 mg/1) 
and so also the pH ( 9.3-9.6 ) whereas the general tank had minimum fluctuation 
( D, 0. 5.5 to 6.2 mg/1 ;_ pH 8.0-8.3 ). The sewage fed tank maintained 
~ustained higher values of dissolved major nutrients viz., phosphorus and nitrogen. 
the high fertility status of the organic rich tank duly responded to the plankton 

biomass and fish production. Limnological conditions of the two tanks have 
been discussed in the paper. 

f. 
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151 Effect of digested sewage sludge·cake on plankton and fish production 

M. Natarajan and T. J. Varghese 
University of Agricultural Sciences, College of Fisheries 

Mangalore 

Experiments were conducted to evaluate the effect of digested 
sewage sludge cake on plankton and fish production. A study of the chemical 

composition of this manure has revealed that the nitrogen content was quite high 
while the phosphorus content varied from 1.5 to 2.0%. On fertilisation of cis­

terns, the plankton production was found to occur very rapidly, reaching a peak 
by the 14th day after application. However, the planktan production was 

short-lived. The growth of catla and common carp in the cisterns treated with 

sewage sluge cake was significantly faster than that in the control. The overall 
average growth of catla and common carp was 1.12 g/day and 0.77 g/day res­
pectively in the treated cisterns whereas in the control cistern the corresponding 

growth was only 0.03 g/day and 0.18 g1day. A total fish production of over 
2,000 Kg/ha/year was recorded in the cisterns fertilised with sludge cake. 

152 The primary production of the Hooghly estuary with reference to 

disposal of sulphite pulp and paper mill effluent 

B. B. Ghosh, M. M. Bagchi and S. B. Saha 

Central Inland Fisheries Research Institute 

Barrackpore 

Effect of pollution on the primary productivity of the Hooghly estuary 

around a sulphite pulp and paper mill outfall, investigated in 1974 during low 
tide condition under neap tidal phase of different seasons, are discussed. Pollu­
tants containing highly oxidisable organics and inorganics are reflected in the 

reduction of phytoplankton and gross primary productivity to the extent of 61 o~ 
and 77% respectively. The overall adverse effect on water quality and plankton 
was more pronounced at the marginal stretch below the outfall, whereas effect 
on primary productivity was up to a lateral stretch of 100 m. Lowering of DO and 

pH values and increase in the levels of free carbon dioxide, alkalinity, chloride 

and turbidity were the main factors affecting the biological equlibrium. Summer 
condition intensified the nature and degree of pollution, The primary produc~ 
tivity and plankton remained affected beyond 1.2 km below the outfall although 
the environmental conditions recovered with that stretch. Rem.edial measures to'· 

prevent the effect of pollution caused by sulphite pulp and paper mill waste . are 

suggested. 



153 Observations on the productivity of carps in a culturure system 
fertilised with domestic sewage effluents 

Apurba Ghosh, S. K. Saha and L. H. Rao 
Central Inland Fisheries Research Institute 

Barrackpore, West Bengal 

Utilization of domestic sewage in aquaculture practices has gained 
much imp_ortance in recent years not only from the point of view of its_ productive 
potential_ but also a_s a method to dispose community wastes without bringing 
a.ny ecqlogical disorder in nature. While designing fish culture using domestic 
sewage, it is considered that s_hort herbivorous food chain,. where domestic 
sewage will b~ converted into micro-algae and finally into fish flesh, will be more 
convenient ~or operation in the ecosystem to attain high production of fish, With 
this in view! , three mixed culture experiments using fry of Indian major carps,_ 
Chinese ca_rp and common carp with three stocking densities and ratios were 
undertak_en during the period 19~5-77 in Titagarh Municipal fish pond at Rahara, 
West Bengal. The productivity of fish pond in relation to inflow of sewage_ 

effluents and its physico-chemical conditions during the culture period have been 

discussed. 

154 Bi_ochemical and pathobiological studies on the catfish, c/arias batrachus 
_ · during pesticide stress conditions 

S. K. Mukhopadhyay, P._ K. Mukhopadhyay & P. V. Dehadrai 
All India Coordinated Research Project on Air-breathing Fish Culture 

Central Inland Fisheries Research Institute 
Barrackpore, West Bengal 

Air-breathing catfish, Clarias batrachus were exposed to malathion 

(500 ugflitre in ambient water) for forty days. T_he effect of this pesticide. 

on liver and gill alkaline phosphatase activity was studied. Marked incr_ease 
in the enzyme activity could be noted in malathion exposed fishes. Investigations 
on the level of some biochemical constitutents in liver and serum were also 

carried out. Liver phospholipid, sialic acid, ascorbic acid and glysogen level and 
Jipid profile in blood of malathion treated fishes were observed. Changes in the 

absolute amounts of_ total phospholipids, · phosphatidyl choline, pt)osphatidyl 
ethanolamine owing to malathion exposure have been reported. __ Histological 
studies of liver, gill, kidney, intestine and testes have also been carried out to 
correlate the observed biochemical changes. The physiological and _biochemical 
significance of these findings are presented and discussed. 
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155 Aquatic weed utilisation for rural development 

v: Ramachandran & T. Ramaprabhu 
Cuttack Research Centre 

Central Inland Fisheries Research Institute 
Cuttack, Orissa 

Aquatic vegetation in the rural area offer challenging possibilities of 
their utilisation in the various rural agro-industries for productive part-time or full-. 
time employment of unskilled and semi-skilled labour. The domestic wastes and 
sewage could be safely utilized to fertilize and sustain cultivation of usable 
aquatic vegetation in waste-water langoons, pools and ditches, where cultivation 
of fishes is not at all possible or severely limited. Co-cultivation of fish. and 
surface vegetation is possible in large fertile water areas. Cultivation of aquatic 
vegetation. could also form part of a tight integrated farming complex with diary,_ 
poultry, piggery fishery and horticulture as the other components so as to ensure 
a leak-proof productive cycle. 

The most economical utilisation of water hyacinth is to use it in situ 
to fertilise the fishery. In an integrated farming system, the cultivation and the 
uses of the. weeds could be diversified for fuller utilisation. Duck-weeds could 
be proces~ed into feeds. Aquatic grasses and submerged weeds could be 
cultivated to feed grass carp. /pomea carnea could be used as domestic fuel. 
Water hyacinth could also be used as a cheaper part-substitute for the conven­

tional foed-stock, cow-dung, in rural biogas plants. Most of the aquatic weeds 
are easily composted into rich fertilizer. The shoots, rhizomes, fruits of some 
aquatic vegetation are delicious vegetables. 

Cultivation, harvesting and processing aquatic vegetation offer tremen­

dous scope for rural employment . 

. 156. Adverse effect of common insecticides to aquaculture 

. N. Dutt and R. S. Guha ( ~ow in Valtas Ltd ... Calc;;_utta ) . 
, , .. Bi9han Chandra Kristfr Viswa Vidya!aya, 

, Kaly!'lni, West .B,engal. 

Insecticides, now in common use in agriculture, comes· under three' 
broad groups,_ namely, chlorinated hydrocarbon, organophosphorus and carbamate . - ' ~ 

groups. 
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Use of insecticides under chlorinated· hydrocarbo·n group has become 
rather limited for pest control purpose because of their various adverse effects. 
They are being gradually replaced either by the other two. Adverse effects of the 
insecticides under these groups have-·been evaluated by determining their L C 
values in respect of two bound water species of fish. 

tests carried out in glass aquaria with few insecticides under these 
different groups in the laboratory, either in presence or absence of soil_layer at the 
bottom of test aquaria, indicated that tolerance of aquatic fauna like fishes increase 
in presence of soil layer at the bottom. 

L C50 value of carbaryl and other organophosphorus compounds 
along with their fiducial lin:tits have been determined for different exposure periods 
when C. carpio and T. mossambica were exposed to water polluted by insecti­
cides mentioned above. Results indicated that culture of T. mossambica should 
get priority over C.· carpio where possibility of insecticidal pollution of water 

exists; 

157 Effect of mercury poisoning on ·growth, mortality and glycogen reserve in 
liver and muscle of freshwater· Ii.sh, Channa Punctatus ( Bloch ) 

C. L. Mahajan & K. C. Sharma 
Department of Zoology, 
University of Rajasthan 

Jaipur-302004 

The paper reports the effect of graded sublethal doses of mercuric 
chloride in food, viz., 0.01, 0.1, 0.5 and 1.0 per cent. A parallel control was 

maintained. 

Mercury poisoning resulted in significant decrease ( P <0.001 ) in 
growth at O.& and 1.0% level accompanied by mortality, while there was no 
mortality at 0.01 °lo level of· pollution. At 0.1 % level mercury poisoning upto 
45 days resuited in 2 % mortality. 

Biochemical studies revealed a significant decrease in glycogen content 

of liver and muscle. 

The significance of these studies in aquaculture is discussed. 

104 



158 Aquatic polhition. and the use of haimatopoietic studies in fish 

'C. L. Mahajan and J. M. S. Dheer 
Department of Zoology 
University of Rajasthan 

Jaipur-30200:1-

The use of fish as an ind.icator of water pollution . is an established 
' practice all over th'e world but this is generally done by measu~ing mortality r~tes. 

Death being an end point in a· series of adverse changes is theref~re a poor indi~ 
cator if we aim at nipping the_ evil of aquatic pollution at a. stage where permanent 
and longer damage to affected to aquatic ecosystem is to be avoided. 

Tha results of a series of investigations over the years aimed at finding 
more sensitive, reliable and conveniently possible methods of monitoring water 
quality usir.g fish blood and haematopoietic organs as indicator tissues are pre­
sented. The findings have demonstrated that if certain base line information on a 
normal healthy endemic fish species is available, it is possibie to measure the 
extent of pollutional stress even at sublethal levels by just drawing a few drops 
of blood and/or making imprints of haematopoietic tissues from the fish body. 

Thus, in our extensive and intensive studies on Channa punctatus 
using Alkyl Aryl Sulphonate (AAS) as pollutant at various sublethal levels we 
have been able to establish that a highly significant increase in both large and 
small lymphoid haemoblasts and a corresponding decrease in metamyelocytes are 
the most sensitive indices of pollutional stress and that this can be further related 
to the conc:entration of pollutants and. the time of exposure ::as · ~·~11 as to cell 

pop~lations in peripheral blood. · · · · ·: :i 

The relevance of these studies in growing fish in aqu'acultural system 

i.s discussed. 

159 Studies on the eHect of pesticide eitd heavy metal pollution on . the general; 

biology of Channa Punctatui ( Bloch ) and its relevance in· aquaculture 

C. J Juneja_ a!ld C ~- Mahaja11 
Departm,ent of Zoology 

, . ; Uhi~e-rsity- of Raja~tha~ 
~aipur~~02004~ lndi~ 

The paper reports the results of a series ·of ;
1

exp·erinients designed on 
an air-breathing fish Channa punctatus at various low sub-lethal levels of aldrin 
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and mercuric chloride when dissolved in water and/or mixed with food. Changes 
in general and feeding behavio.ur, growth, respiratory movement and mortality 
are reported in detail. 

Both short and long term experiments showed that aldrin is more 
toxic at the same level of pollution as compared to mercuric chloride whether in 
food or dissolved in water. In both pollutants, the effect of pollution was least 
obvious when the pollutant was a part of the food as compared to when the same 
level was dissolv~d i·n .water. The r~sponse is however synergistic when any of 
these pollutants administered both in water and food. 

discussed. 
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Relevance of these studies in practical aquaculture is elaborated and 

Us,e ~f mohua oil c,ake and cotton see~ .waste iq fish farming 

R. K. Banerjee, 8. B. Pakrasi and P. Ray 

Calcutta Research Centre 
Central Inland Fisheries Research Institute 

47 /1 Strand Road, Calcutta 

The toxicity as well as manurial potentiality of mohua oil cake and 
cotton seed waste applied with and without combination, in fresh and brackish­
water fish ponds, have been studied. The 4-hr LC 5 0 values for mohua oil cake 

were 74 mg/1 and 80 mg/1 respectively in fresh and brackishwater. For cotton 
seed waste, these concentrations were 104 mg/1 in fresh water and 113 mg/1 
in brackishwater. In all the cases T. mosambica was the test animal. Mohua 
oil cake was found to be more toxic but less degradable, compared to cotton 
seed waste. Either of the toxicants when charged 200 mg/1 could exert 5 day 
BOD load between 34 and 120 mg/1 during the initial 10 days. The N/P ratio of 
the cotton seed waste being narrower compared to mohua oil cake, a better ... 
availability of nitrate nitrogen to the water phase was observed with the former. 
Both the manures were found to be potential plankton producers especially 
suitable as food for spawn. A combination of the two manures was found to be 

· equally effective at a lower cost. 
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·161 · Lim no logy of lower lake, Bhopal with special reference to 
sewage ·pollution and fish culture 

Gyan P. Bhatnagar 

School of Biological Sciences 
Bhopal University, Bhopal 462026 

Limnological studies were carried out on sewage polluted Lower Lake, 
situated amidst the densely populated area of .Bhopal City. The lake is very 

turbid with permanent algal blooms_ which curtail light and limit euphotic zone 
only upto a depth of 1-2. metres. Thermal stratification in summer and higher 

·decomposition of orga'nic matter lead to depletion of cixygen in hypolimnion and 
·make water uncomfortable· for normal ·fish life. Surface oxygen ·saturation 

becomes as high as ·200 per ~ent. As compared to phytoplankton production, 
zooplankton and fish production ·was very low. The present investigation reveals 

that the lake is badly polluted by the continuous inflow of sewage from the 
surrounding areas. In such nearly anaerobic conditions even at the depth below 
3 meters, the lake is unsuitable for any fish culture. It is, therefore, recommended 

not to use such lakes for fish seed stocking till they are recovered from severe 

. state of pollution. 

. . 162 Economic utilisation of municipal wastes for increased fish production 

S. C. Banerjee, R. K. Banerjee and B. B. Pakrasi 

Calcutta Research Centre 
Central Inland Fisheries Research Institute 

.47 /1, Strand Road, Calcutta-70 

The physico-chemical character of the wastes under seasonal influence 
. has been studied to ascertain their responsive indices under . different seasons. 

A positi\,-e correlation of the available nutrienrs with temperature is noticed. 

Mineralisation rate percent of the waste ensures the impact on the saline aquatic 

ecology when the waste is charged there also, and it is best favoured with solu­

ble phosphate in the system, at near neutral conditions. The waste can be best 

. µtilised to mitigate the harmful effect of salinity. 

163 . Studies on the relative efficiency of organic manures and inorganic fertilizer 
in .plankton production and its relation with the water quality 

S. R. Ghosh, N. G. S. Rao & A. N. Mohanty 
Cuttack Research Centre 

Central Inland Fisheries Research Institute 

Cuttack, Orissa 

Seven organic wastes of animal and plant origin namely duck and 
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poultry droppings, goat, cow and horse dung and oil cal<es of mohua and ground 
nut were tested for their relative efficiency in producing plankton and their 
efficacy compared with inorganic fertilizer. 

Plankton production with ground nut oil cake, horse dung and 
poultry droppings were siQni~icantly better than inorganic fertilizer. Though the 
plankton productions in duck droppings, goat and cow-dung treatments were 
better than the control, it was less than that of the inorganic fertilizer. 

The results of plankton and water quality were tested statistically 
for possible correlations. Significant positive correlation was observed between 
the plankton production and dissolved phosphorus. Besides the concentration 
of dissolved inorganic nitrogen and phosphorus, the ratio N/P appeared also to 

· influence the plankton production : 1.4 : 1 to 1.5 : 1 is considered the optimal 

ratio. 

164 Algal culture and aquaculture in Shahpur waste-stabilization ponds at Bhopal 

S. V. Ganapati, Mrs. S. D. Belsare and D. K. Belsare 
School of Biological Sciences 

Bhopal University 

Bhopal 

The paper presents preliminary results on algal culture and aquacul­
ture, the two components of a project entitled "Multipurpose Sewage Treatment 
at Bhopal". The mineralised N and P salts of sewage constitute a real danger 
for eutrophication should the effluents from the secondary treatment be discharg­
ed directly into receiving waters. A tertiary treatment of the effluents is therefore 

absolutely necessary. 

The idea of purifying waste waters especially domestic wastes by means 
of large scale production of algae is getting into use more and more on account 
of the high cost of chemical tertiary treatment in western countries. The mass cul­
turing of algae as a method of purification can also, by harvesting and processing 
of the algal biomass, lead to an interesting cheap protein source which can be 
introduced into the food chain of fish and as organic N biofertilizer in agriculture 
replacing a part of the costly inorganic N fertilizer. How these two objectives 
have been achieved is explained in the case of the Shahpur Sewage Treatment 

Plant at Bhopal. 
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SESSION Ill 
NUTRITfONAL -~EQUIREM~NTS OF CULTIVATED FISH 

AND SHELL-FISH A"9D FEED TECHNOLOGY 

165 Studies on the growth rates of catla, rohu and common· carp 
fed on' different formulated feeds 

I J 

M_. G. Jayaram and H.P. C .. Shetty 
University of Agricultural Sciences 

College of Fisheries 
Mangalore-575002 

Development of a cheap nutritionally rich supplementary feed is the 
key for success in intensive carp culture. In an attempt in this direction, the 
effect of tlir~e different supplementary feeds was tested on catla, rohu and com:. 
mon carp over a period of 98 days. The feeds used were the conventional feed 
(a mixture of rice bran and oil cake at 1 : 1 ratio), a pelleted feed containing 

'dried silkworm 'pupae as the principal source of protein (pellet •S') -and another 
pelleted feed containing fish meal as the principal protein source (pellet •F'). 

'Tlie growth rate was the maximum in catla, being 2,05 g/day when fed· with the-­
. silkworm pupae peUet followed by that fed -with fish meal pellet, conventional 
'feed and in control in that order. The pattern of growth rate· in common carp 
'when fed with the different feeds was similar to that observed in catla. However, 
'in rohu, the growth rate was maximum when fed with pellet 'F' followed by 
'conventional feed, pellet •S' and in control cisterns. The possible reasons for 
such differential growth rates in catla, rohu and common carp When fed with 
different feeds are discussed. 

166 Preliminary observations on the life history and culture of Ceriodaphnia 
cornuta Sars ( Cladocera : Dcaphnidae ) 

D. R, Kanaujia 
Cuttack Research Centre 

Central Inland Fisheries Research Institute 
Cuttack, Orissa 

_ ,Observations on life histow, .and _culture -of CeriocJ.ap_hni'! c_or!JliJa, aJ1 



important fish food organism, under laboratory conditions indicated the species to 
have 2 pre-adult and 25 adult inst.ars in a life span of 31 days. The ~adult :pro­
duces 150.95 eggs in average within this period. The number of eggs produced 
and the ·duration of embryonic development was observed t0 be influenced by the 
culture media. The species could be cultured successfully in 10 1 jars in raw 
cowdung and triple superphosphate media at concentrations of 200+ 100 mg/~ 
and 400+200 mgf.1. The species continued to multiply for over two months. 
with the weekly addition of tap water and measured quantities of the above con­
centrates. The observations made herein have been compared with those of 

'. earlieir--~orkers- and additiona'I information highlighted. 

· 167 ·Use of· a new artificial feed in carp seed raising 

P. C. Chakrabarti, P. K. Basak, G. Sarkar & B. Ghosh 
Fresh .Wat~r Fisheries Research Station 

· Kulia, P. 0. Kanchrapa~a 
T. B. Hospital, Dist. Nadia, West Behgal 

. Although a nurriber of. artificiarfish feeds are in use . in 'fish far'rniilg, 
'there is still the'scope and necessity foo for finding out a comparathiely chea·p as 
. well as effective feed to substitute the rather. costly ones hitherto used. Wit_h 

. this in view efficacy· of a newly available feed-' EPIC' fish feed, a· product bf 
the West Bengal Poultry and Diary Development Corporation, was studied and 

. compared with that of some other commonly used feeds in respect to survival 
and growth of spawn, fry and fingerlings of Indian and exotic carps: Experiments, 

. conducted both at yard and field, have indicated high survival and growth with 
·'EPIC' fish feed, Chemical composition of EPIC fish feed was also analysed. 

168 Investigations on the culture of the cyprinid fish Puntius Dorsalis on natural 
and supplementary diets 

R. Nagendran, l<atre Shakuntala and S. R. Reddy 

Department of Zoology 
Bangalore University, Bangalore-560001 

Studies on the nutritional requirement of fish has gained considerable 
impetus because of their food value. Although considerable success has been 
obtained in the culture of major carps due to the development of supplementary 

[diets; very littie Information ·is available on the culture ·.and nutritional require-
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ments of cyprinid forage fishes, which form the secondary but staple food of local 
people. Hence, an attempt has been made to culture the cyprinid fish Puntius 
dorsa/is on the oligochaete worm Tubifex tubifex; and SL!pplementary diet viz., 
'oilcake an(!' ricebran. Fish in the weight range of 238 to 610 mg were grouped 

and reared in aquaria for 30 days on the two types of diets. Flesh production 
·appears· to be more in individuals reared on the supplementary diet as compared 
to fish 'rea.red on the oligochaete worm. An attempt has been made to analyse 

the biochemical components such as fat, ash, protein etc,, and the results are 
discussed in the light of dietary requirement and culture of P. dorsalis. 

169 Experiments on feeds and nutrition of Penaeus monodon 

T. Rajyalakshmi 
Central Inland Fisheries Research Institute' 

Barrackpore, West Bengal 
S. M. Pillai, A: K. Roy and P. l:J~ ·Verghese 

Kakdwip Research Centre of CIFRI 

Kakdwip, West Bengal 

' · · Results of experiments conducted on feeds and nutrition of prawn 

Penaeus monodon atthe Kakdwip Research Centre of the Central Inland Fisheries 

Research Institute during 1977-'78 are presented. 

The relationship of stocking density to survival under aeration was 

established and was followed by tests of 5 diet formulations against growth 
( weight ) increment at given intervals of time. Acceptance and rejection of feed 
was noted. Statistical significance of values of growth with each diet tried was 

tested. 

The five test diets consisted of different combinations of soyabean 

meal, squid meal, trash fish meal, crustacean meal ( small shrimp and mysids ), 
brewer's yeast etc. to improve the protein composition. In the tested feeds the 

.perc_entage of protein varied between-20 to 36. Best performance by way of growth 
·increment was given by feeds with soya bean meal and squid meal. . The conver-
1 • • .- • ' -

.sion ratios ranged fro·m 2.4 to 6.6 and cost varied betwen Rs. 2 to 9. 

Nutrition of penaeid prawns in general and p_ mondon in particular is 

discussed. 
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170 Experimental studies on the scope for enhancing productivity of 
air-breathing fishes 

T. J. Pandian 
School of Biological Sciences 

Madurai Kamaraj University 
Madurai 625 021, India 

In tropical countries like India, where availability of freshwater is 
limited, air-breathing fishes may be chosen for aquaculture, as they thrive in 
shallow waters deficient in oxygen. However, the advantageous air-breathing 
habit of these fishes and the consequent need to surface more or less at regular 

intervals impose considerable drain of energy, which otherwise, could have been 
; channelled into fish production. Aspects of optimising energy drain due to sur­
. facing activity have been intensively studied in Channa striatus, Anabas, scan­
: dens and Macropodus Cupanus. In shallow aquarium the fishes surfaced less 
, frequently, consumed less, but converted food more efficiently. Aeration of the 
: aquarium' elevated surfacing and swimming activities but failed to significantly 
[alter the pattern of food utilisation. Rate and efficiency of food utilisation were 
maximum at 32°C. A proportion of 2 : 1 animal and algal food proved to be the 
most economic combination in A. scandens. Smaller individuals are recommen • 

. ded to be fed more frequently than the larger ones. A ration of about 66% of 
the maximum food intake proved to be the most economical. 

171 Experiments on the utilization of brackishwater macrophytes as supplemental 
diet for fish 

S. Radhakrishnan 
Madras Research ·Centre 

Central Inland Fisheries Research Institute 

Madras-600012 

Results of yard experiments conducted to find out the utility of some 
·easily available brackishwater macrophytes as fish feed are presented. ·The feed 
items tested were dry and powdered Hypnea, Polysiphonia, Ha/ophi/a, Cymodo-

~ cea, Enteromorpha and. Chaetomorpha and a pelleted feed mixture comprising 
brackishwater plants, filamentous algae, slaughter house waste and wound nut 
oil cake in the ratio 2 : 2 : 1 : 1 . Of these, the first three feed items and the 
pelleted feed gave encouraging growth in mullet fry. 



172 Possibility on the utilization of dry poultry droppings in the formulation 
of pelleted feed for common carp 

K. V. Devataj, M. N. Subramanya and C. H. Thippeswamy* 
Fisheries Research Station 

University of Agricultural Sciences, Hessarghatta-562113 
*Department of Fisheries, Government of Karnataka 

Experiments to find out the acceptance and the growth of fingerlings 
of common carp, Cyprinus carpio fed on three types of supplemental feeds 
were conducted. The feeds formulated with a mixture of fish meal, ricebran, oil 

cake, poultry droppings, mineral salts and vitamins in different combinations 
were tried. The diet comprising dried poultry droppings as one of the main 

ingredients was found to be the cheapest of the three feeds. The increment in 
weight of fishes fed with this feed alone was quite encouraging. The nutritive 

vaiues of each feed in relation to the growth of the fish have been discussed. 
The differences within the treatment and between the treatments have been 
statistically analysed and reported. 

173 Utilisation of slaughter-house offal in compounding prawn feed 

P. U. Verghese, Kakdwip Research Centre 
Central Inland Fisheries Research Institute 

Kakdwip, West Bengal ( India ) . 
Hardial Singh, Calcutta Research Centre 

Central Inland Fisheries Research Institute 
4 7 /1, Strand Ro::id, Calcutta-7 ( India.) 

Waste products like slaughter-house offal, prawn-head meal and 

brackishwater algae for preparing compounded feed for prawn farming were 
studied. The raw materials, offal meal, prawn meal and algal powder were found 

to contain 69.1, 57.1 and 9.1 percent protein respeccively. Feed mixtures.of 
ingredients at different proportions were made into dry pellets using wheat flour 

as binding agent. A series of rearing experiments were conducted to test the 

acceptance, growth and conversion efficiency in the prawn Penaeus monodon 
F.abricius. The artificial pelleted diet based on offal-meal, having 45.2 per cent 

protein, gave a conversion ratio of 2.4 and was found quite adequate for raising 

prawns in the laboratory as well as in the production ponds. 

174 Studies on the growth of chanos fingerlings with and without 

artificial feeding 
G. Ramamohana Rao 

Madras Research Cen!re 

Central Inland Fisheries Research Institute 
Madras-600012 

-Four artificial feed mixtures _viz., prawn head powder+lab, lab 
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Commercial feed.+lab lab, wheat· bran-j-lab 'lab and rice bran+ground nut oil 
cake were tried to assess their efficacy as feed for chanos fingerlings in the yard. 
Of these the commercial feed and a mixture of rice bran and ground nut oil cake 
gave better results. Experiments were conducted in a 0.01 ha brackishwater 
nursery pond at Adyar with and without artificial feeds; · Of the two feed combi­

nations tried, viz., rice bran-j-ground nut oil cake and rice bran-j-ground nut oil 
cake-j-prawn head powder, the latter gave better results. 

A short term experiment was conducted in a fresh water pond also, 

but the growth was comparatively poor. 
Without artificial feed, the fingerlings showed appreciable growth · in 

the young stages. After attaining a size of above 100 · rrim, the growth was 
hampered in the small pond even when supplementary feed was given. However, 
the fish recorded further growth when transferred to a larger pond. 

175 The role of Iron in the early growth of fingerlings of Labia Rohita 

C. L. Mahajan and V. P. Katta 

Department of Zoology, University of Rajasthan. Jaipur 302004 

Results of experiments to determine optimium nutritional requirement 

of iron in the diet of the fingerlings of Labeo rohita are reported. Survival rate, 

growth and food conversion efficiency of different groups fed synthetic diet 

. containing graded levels of dietary iron for 180 days were recorded periodically. 
At 14.5 mg iron/100 g of diet ;food conversion effeciency, growth and 

survival were optimal. Supply of iron in diet below or above this level affected 

these parameters adversely. Mortality increased 100% when the iron supply in 

the diet was either reduced to 50°/,., or .inc;:reased by 100% from the optimal level. 
Complete absence of iron in diet proved to be lethal resulting in more than 67% 

mortalily. 
Practical application and .. significance of 'these findings from the 

aquacultural point of view particularly in the early growth stages of carps are 

discussed. 

176 Preliminary trials with a pelleted feed on· the growth 

· and survival of tadpoles of Rana Tigrina ( Daud) 
. S. N. Mohanty 

Freshwater Aquaculture Research and Training Centre 

624, Saheed Nagar, Bhubaneswar-7. 

Two different kinds of supplementary feeds were tried to enhance 

the growth rate and survival of the tadpoles of Rana tigrina (Daud). Pelleted 
feed prepared by the author comprising of wheatflour, boiled and dehydrated 
liver and fishmeal in equal ratios, gave encouraging growth of tadpoles with an 

average weight of 1.5g in 29 days from an initial average weight of 0.017g. 
The tadpoles metamorphosed within 21"-41 days, the survival being 60.5%. 
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Tadpoles supplied with fishmeal on the second day of hatching and 

minced goat meat during the remaining period gave an average weight of 1.16g 
within ·29 days from the same initial average weight. Metamorphosis took place 

within 25-59 days, the survival being 56%. 
In the control the tadpoles exhibited acute cannibalism resulting in 

16°/o. survival and metamorphosis took place within 22-29 days. 

177 Influence of anabolic steroid hormones on air-breathing 
fish Channa Striatus 

A. R. C. Nirmala 

Research Scholar 
School of Biological Sciences 

Madurai Kamaraj University, Madurai 625 021, India 

The air-breathing fish Channa striatus, were treated with different 
doses of anabolic steroid hormones viz, 1 Diethylstilbesterol and 2 Testos­
terone dipropionate. Rate of food uptake, efficiency of the feed utilization and 

surfacing activity were measured. Individuals were treated with different doses 

of diethylstilbesterol (0.00 ; 0.01, 0.02, 0.04 ml/fish). Feeding rate was increas­

ed (14.2-23.34 mg/g/day) in a dose dependent way; whereas with higher dose 
of diethylstilbesterol (0.04 ml/fish) the extent of increase was less, i,e. 14.06 

mg/g1day against 23.3 mg/g/day of 0.02 ml/fish treated group. In regard to the 
surfacing activity, decreasing trend (996-873 time/day) with increasing dosage of 
diethylstilbestetol was observed. Similar trend was observed with testosterone 
dipropionate injected individuals. Hence it is desirable giving injection of ·low 

doses (0.02 ml/tish of hormones rather than higher doses in order to obtain 

maximum food utilization efficiency. 

178 Formulation of dry pelietized feeds of brown (Sa/mo Trutta Faria Linnreus) 
and rainbow ( Sa/mo Gairdneri Richardson) trouts and their trials in 
Kashmir farms during 1 974-77 

I<. L. Sehgal and Kuldip Kumar 
Srinagar Research Centre 

Central Inland Fisheries Research Institute 

Harwan, Srinagar.Kashmir 

Formulation of four dietary mixtures containing crude protein levels 

from 28-39 % are described. Mash and pellets ranging 0.25-5.0 mm in size were 
tried over brown and rainbow trouts ranging from fry to two-year old fish. The 

rate of feeding was adjusted according to the size of test fish and water tempera­
ture. The feeding trials lasted ·tram 40 to 180 days. In brown trout, conversion 

rates obtained were 2.0, 1 9, 1.9 & 1.4 at 28.0, 35.0, 37.6 and 39.1 % crude 
protein levels respectively. _In rainbow trout, feeds having crude protein levels 

1i5 



of 28 0, 35.0, 37 .6 a·nd 39.1 % gave conversion ratios of 1.8, 1 .5, 2.1 and 1. 7 

respectively. Conversion ratio and feed efficiency of pellets containing different 
crude ·protein levels. when test fish of different size groups are fed, have been 
calculated. Economics of feeding with dry and conventional feeds are discussed. 

179 Utilization of some aquatic weeds as feed for rearing carp spawn and fry' 

S. Patnaik and K. M. Das 
Cuttack Research Centre 

Central Inland Fisheries Research Institute 

Cuttack, Orissa 

The common weeds Nymphoides cristatum and Spirode/a polyrhiza 
; were. dried, powdered and fed to spawn and fry of major carps alone and in com­

. bi nation with rice bran. The survival and rate of growth was compared with that 
'of conventional feed viz .. mixture of rice bran and groundnut oil cairn and zoop-
lankton. · The survival rates were high, being 60-75 percent for spawn and 

90-100 percent for fry with all the feeds given. 
' . 

The growth of spawn of Labeo rohita, Cirrhinus mriga/a and Cat/a 
. cat/a fed wi_th groundnut oil cake+rice bran ·was quite comparable to that of 
, weed powder+rice bran mixture. In case of fry· rearing the same tren.d wa!: 
observed except with C. cat/a where both the feeds did not appear· to· be ·well 

a_ccepted. 

180 Nutritional Requirement of Vitamin C in Cirrhina Mrigala during early growth 

C. L. Mahajan and N. K. Agrawal 

Department of Zoology, 
University of Rajasthan Jaipur-302004 

Using complete synthetic diet, hatchlings of Cirrhina mriga/a obtained 

through induced breeding were fed graded levels of ascorbic acid viz. 
0, 6, 30, 60, 90 and 120 mg/100 g diet upto 240 days. Studies on survival, 
growth and morphological changes of these fishes are reported. 

Statistical analysis of growth and survival rates suggested an opti­

mum requirement ot 65-75 mg ascorbic acid per 100 g diet in the early part of 
the life of the fish. 

Avitaminosis .resulted in poor growth, high mortality rate (upto 42%) 

an.d severe haemorrhages, fin necrosis, increased pigmentation and spinal 

flexures. 6 mg and 30 mg ascorbic acid/100 g dietary levels too resulted in poor 
survival and. growth rate. Skeletal deformities and muscular dystrophy were also 
recorded in some of t~ese fishes. 

Significance of these studies in practical aquaculture is discussed. 
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SESS.ION 4 

Present status & str.ategy for development 
of aquaculture as a·n i'ndustry includrng 

legal, socia.I:& economic aspects 

· 183 Soine scope for development of aquaculture from subsistence 
level to mord~rni:zation as an Industry · 

B.C. Das 

Indian Statistical Institute 
Calcutta, West Bengal. 

Aquaculture is . the culture and husbandry of aquatic organisms. It involves 
the management of aquatic plants and animals rearad in large number in 
controlled or selected environment for economic and social benefit. However, 
this management of aquaculture yet cannot take the full advantage of 
material and energy flow throuoh the ecosystems that are the basis of 

: capture fisheries. The direction of control takes to speed up turnover 
by add_if'!g nutrients and energy to the culture system in such a manner that 

·one o.btains the the most output for the least additional input of such 

items as material and labour for pond, enclosure constructions, fertilizer, 
. feed and fuel 

AquatiC protein resources and methods . for their ·cultivation, and 

harvesting have realistic potential for expanding deve.lopment, ··production 
· and utilization. Both capture as well :as culture will· pray an important role 

in Asia during· the rest of this century and for the future. Polyculture may 

add atleast 1 million ton or more per year towards producttoh. These 
as;Jects are being discussed in· this paper and their development policie~ 

and programmes. There: are many biolegical, ·technological IEgal ·and other 

o:.:> ;t icles which must be overcome to achieve a break-throu.{.h in continuous 

enhanced production. 

Research in reproduction processes promises to contribute significantly 

to intetgrathd-aquaculture production in the long run 9nd ~esearches ·are 
also needed on fishbiology, nutritional aspects, waste utilization. and disposal 
and basic policies in aquacultural development in Asia. Fishes have proved 

to be excellent assay· animals for polluants, toxins, hormones, viaamins, 
anti-m:itabolotes and antibiotics. The management is needed for trritorial 
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and aquatic environment ·in order to enhance the production of organic 
substances for use as human food, fibres pharmaceutical and chemical raw 

materials. 

The high productive technology .for ecosystem management will 
increase the carrying capacity in cei:tain selected, well endowed, intensively 
managed .areas. This has inturn enabled with little human efforts to prod t.:ce 
va;tly increased productivity or yield of intensively managed aquacuiture, 
the commitment of reseurces for that should be done on planned way: 
These aspects are discussed in this paper. 

Review of development of fresh water carp culture in Orissa 

and suggested startegy for commercialisation 

. G.N. Mitra 
. ' . 
Fishery-Consultant 

· Cuttac'k 

M. M; Mohanty 
Directorate of Fisheries 

~uttack, Orissa. 

Three decades of planned dev~l,opment of fresh water fish culture 
by the State and Central fisheries. organisations have raised the level of 

. technology to ensure a fair retl!rl) on . investments in this industry. There 
are,. howaver, s()me constraints to be removed before the various activities, 
till .now mainly departmental. are commercialiseq. 

The paper reviews the shortcomings and outlines a strategy to 
·accelerate the process of industrialisation of fish seed and fish production 
in 'the· state.· It has been recommended that the Government should clearly 

delineate fishery waters of different types, create ne'w fish farms out of 
derelict areas and settle fishery rights on a sufficiently long term basis so 
as to enable banks to issue capital. Simple mechanised equipment should 
be evolved for desilting of tanks. Commercial fishery service centres should 
be established . to meet all the technical and ·material needs of the fish 
farmer· under one roof. ·Functions of such a centre have been outlined. 
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185 The role of M acrobrachium species in the freshwater 

aqua.culture systems 

T. Rajyalakshmi 
Central Inland Fisheries Research Institute, 

Barrackpore, West Bengal 

In aquaculture systems Macrobrochium spfCifs cf prawns have more 
important role in upland and inland areas as opposed to the coastal 

aquaculture for Penaeids. There are at present some 1 C-15 species of 
Macrobrachium in the world that could be brought to use in aquaculture 
practices. The more irn.Jortan.t of these are: M. cryphiops (Ceylon)., M. cardnus., M. 
ohione, M. acanthurus, M. olfersii, M. f~ustinum and M. heterochirus (North 
America); M. rosenbergii (Asia. Malaysia, India)., M. ma/co/msonii (India, 
Bangladesh, Pakistan) an M. birmanicum choprai (India). Life cycles of most 
of these species are worked out and techniques of development are known. 
It is known that all these species pass through a saline-water phase in 
early life cycle but advanced stages behave differently-requiring environments 
ranging from semi-estuarine conditions to pure freshwaters. This freshwater 
and estuariue phase persists in adult status in growth and breeding phases 
respectively. Therefore, when we use these species for culture in freshwater 
systems, success or failure in survival is based usually- on this - factor plus 
the need for flow-water systems. In India all our aquaculture practices at 
present are in standing waters without inflows and outflows. 

A cr_itical study of the aquaculture system suitable for Macrobrachium 
species based on their ecology, is made in this paper. 

186 Need & techniques for improving data-base of Indian 

inland fisheries 

K.K. Ghosh 
Central Inland Fisheries Resea·rch Institute 

Barrackpore, West Bengal 

The paper discusses the existing base of Indian inland fisheries 
statistics, their frequency and meth0ds of collection and classification. The 
inherent contradictions in available statistics on inland fisheries released by 
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various agencies, the irregular frequency of- collection, lack of a coordinating 
agency for planning, compiling and analysing and the general insufficiency 
of data for planning and evaluation purposes are presented. 

The need for identifying the items on which data are necessary to 
·meet the -requirement of the changing scene of Indian inland fisheries, 
especifllly with the development or-different culture systems, are presented. 
Effort has been made. to define the basic minirrium of data requirement 

an-:J provide unequivocal definitions of terms. 
. . . l . . . . 

The role· that the available machine-y for data . colle.ction in the 
country, such- as the NSSO, Directornte of Marketirg & Statistics, ·state 

Government agencies and other n:itional ins;itutions. can play in providing 
r~quired data on a con~inued or ad. hoc basis is discucsedi 

The experience of aopliration of sampling. techniques for estimation of 
some aspects of. inland fish:H1P.s ·statistics, especially on catch, disposal 

·and resourcee data. are a'so reviewed and techniques : ·holding .. promise are 

.',briefly delineated . 

.. 
J.87 Importance of .aquacultur~ education through Universities 

for rural development 

Ravi Prakash 
Bhopal University, Bhopal 

About 80% of India's populatlon lives in rural areas and majority of 

that consists of tribals and per3ons below poverty line. The rural poo11lation is 
mainly dependent on agricultur'e . but majority of them depend on dry 

cultivation which is not profitable to the farmers and in - spite of the 
financial assistance provided by the Government, the conditiors of the 

. farmers particularly of tribals have deteriorated. Aqua cu I tu re has occupied 

significant po~iti~n in the . rural development. Experiments conducted by 
CIFRI throughout the country have shown that as much as 9 tonst of fish 
~er he~tare can .be produced from small water bodies thereby earning huge profits . 

. . Besides this, great emphasis is laid on integrated apµ1oach of lc:nd and water 
. _de~elopment instead. of producing ~ice alone. The ~tate. of Madhya Pradesh 

.. _is enJage::I in aq•Jacultur~ i.n about 20 000 tanks. and recently experiments 
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on integrated approach on land and · water, development ·have a_lso been 
started. Farmers particularly tribals and persoms below poverty line have 
c.onstruct~d 85 such reservoirs on a loan investment of Rs. 25 lakhs. This 
has~ not: on.ly solved the problem of the proper use of enermous undullating 
and waste iand. but. has helped. in. integrating agriculture resulting in better 
p~ofit: Above all it has . helped in removing the imbalance existing between 
developed and undeveloped areas. Though tne departments of Fisheries in 

. states and certain · ~isheries Research · Centres :a_re_ making :efforts :to do 
extension work in. aquaculture .. but still much hes. to be cf one. There is, 
therefore, ·great necessity for sp~ea.din.g aq~a_ctJlture edµcation to. rural. masses 
in shortest possible time .. The ··fishery education should be .imparted in 
~r~p~~· manner to all ~lasse.~ of people through the Universitie~ which 
baside.s having Fish Land . Fish.eries _ Department can ~ provide . considerable 
tielp in integrated devel~p.men.t ,of rural areas where the aquaculture could 
t;>e ,considered amongst the import.an~. aspects functional· literacy; · , 

188 An appraisal of the strategy for the development of aquaculture 
in India 

N.C. Dutta 
Department of Zoology, University of Caleutta 

Calcutta, West Bengal 

The potential role of aquaculture in the integrated rural developmet 
programme of India can hardly be denied. India has varied and vast area 
of aquatic habitat where aquaculture can be successfully practised. Moreover, 
l_ndia is end.owE;ld with a reasonable resource of cuhurable species of fishes. 
1.t is also .very heartening ·to note that the knowledge -of technical ~now­
how of aquaculture is very copmrehensive though not complete. It is all 
the m;re surpr sing that instead of utilising the recently de.veloped techni­
ques of aquaculture, traditional methods are still followed. This has led :fo 
the unending fish scarc::ity in the country. ::: .. 

The objective· of the present paper would, therefore·, be t_o make ·a 
needful . enquiry into the state of· affairs in aquaculture development and 

.practice in the realm of integrated·. rural developmet. An attempt has also 
been mada te suggest effective measures towards · the solution of this 

problem .. -
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189. Planning for .aquaculture- as- an industry 

H.P.C: Shetty 
College of Fisheries," 

·University of Agricultural Sciences, 
Mangalore 

The major aspects of aquaculture planning have been described and 
the basic• .data required-- thereof have· been enumerated. The need for 
deciding on production objecti\,es, such as type and level of culture, exten­
sive or intensive culture, small scale rural or large scale_ industrial aqua­
culture and nature of end products, in relation to national objectives and 
economic: realities has been pointed out. Procedures for the planning of 
small scale rural aquaculture and large scale industrial aqliaculture have 
been elucidated .. The necessity for and methods of assessment of manpower 
requirements, training of personnel, research support, extension service and 
economic appraisal have been pointed out. 

190 Economic potentials of C/arias batrachus (Linn.) and its seed 

trade in West Bengal 

S.K. Barua, M. Ranadhir, P.V. Dehadrai and P. Bhattacharya 
Central Inland Fisheries Research Institute, 

Barrackpore, West Bengal· 

West Bengal is bestowed by nature an estimated 0.2 million acres 
of derelict and unexploited water areas, which can be readily and success 
fully br0ught un_der air-breathing fish culture. The opportunity ccst ·of 

these wat8r bodi~s is presently negligible. To develop these· natural 
resour.ce3 on iritansive or semi-intensive basis, information for feed trade and 
unit economics are essential. With this objective, a survey of the marketing 
of air-breathing fishes was carried out at cannir.g in West Bengal during 
August 1976 so . July 1978. The seasonal variations in landings ~nd 
prices of ·fing.erlings and food fish of C/arias batrachus have been presented. 
The' cost' benefit analysis_ of Clarias . culture project in these water b()dies 
for intensive and semi-intensive systems has also been presented .. 
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·191 Brackishwater aquafarmjng in large bodies ·of water,· 
.transfer of technology 

\_ 
A.N. Ghosh, G. Bhaumik 

State'·Fisheries Development Corporation 
Calcutta, West Bengal 

Impounding of brackishwater fin fish and shell fish in tidal mud flats 
and paddy fields in West Bengal and Kera la is . an age old practice. 
Brackishwater aquafarming in large bodies of water on scientific principle 
is of recent origin. Perhaps West Bengal leads India in this respect. The 
technology developed at the Brackishwater Fish Farm of CIFRI, Kakdwip 
during the year 1968-76 mainly based on work done in small compartments, 
when applied to large bodies of water in three commercial fish farms· of 
State Fisheries Development Corpn, West Bengal r,esulted in various degrees 
·of success. The present paper deals with the methodology involved, the 
success achieved, as also identifies various constraints, limiting factors and 
areas -of confilicts to pin-point probable_; solutions to_ overcome these problems 
so that commercial culture on scientific principles :can · develop · as an 
'industry. 

192 Fishery resources of· West Bengal with special reference 
to coastal aquaculture 

A.N. -Ghosh 
State Fisheries Development Corporation 

Calcutta, West -Bengal 

Fishery resources of the State of West Bengal are immense. The 
. l~l:~nd reources of the State comprising Hill Streams, rivers:- canals, beels 
& baors, tanks and ponds, bhasa-bada and sewage-fed fisherie~. estuaries 

. and tidal.-creeks, mud .flats .and swamps have been estimated to be. 32.4 
lakh . acr~s. The marine resources including coastal, off-shore and mid water 
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amount to 9,9.00 .sq. ·mil~s.. The .total. annual .productions .from all these 
sources llave been estimated as .. 2,55,ooo t of which 23,ooB to 33,ooo 
are contributed by the marine and coastal water and the rest from the 
fresh water resources. 

The pr~sent stat~s of fisheries and the major constraints have been 
~i~Gl,l.ssed. The .available potential and possibilities of utilising the resourc9 
,lo~. further .development of fisheries in the State particularly in the field of 
'fresh ·water culture fishery and utilisation of nature's gilt of Sunderbc:n for 
coastal farming of shell-fish and fin-fish have been highlighted in the 
,context; of. development of J.isheries in~ India as a· whole. · . '. 
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Aquaculture ~ const~aints and· opportunit)' 
"! .-- : . . 

·,. r. 
;,: 

· · <Anand H. :Desai 
Britannia. Sea foods 

··Bombay 

:) . : . > ·~ ; 'j . ; ~ ' . ~ . ._ 

;;-: Ji·-· ~ 1!1 t)l~;; field. ot, 51qya_cµltµ/e•:: emp_~.asis i~ ·ptai;ed on the production ·Of 
·:fish,·; shrir:nps, ,mollgsc~n seaweeds: a11d other,-, aquatic. organisms. There are 
opprtunities to engage in practical research, to develop an industry, ~s :a 

. source of food. Most important, we must delineate a national policy for 
fish culture. This paper reviews the areas of production systems, Science 
and technology, economics and business, and law and administration focused 
on for policy makers to draw up well-defined fisheries development policies. 

194 Pr9spects .and problems -of rural aquaculture 

.r·:·.:~: 

N. Dasgupta 
Krishi Vigyan Kendra, Seva-Bharati. Kapgari 

Midnapore, West Bengal 

Thougtr knowledge in aquaculture science has vastly increased, the 
:-: 

111;ob°fEim' st iii remains: as to'. h~w fo bring. the kiio~ledge to' the:. farmers' 
''~fi~l:ds:.:'. The late~'t attein:pt in: this direction is the· establishment' ·of ;'the 
·~·~1Ari'6\:/ative· · 1nstftute-' 'of l(rlshf Vigyan' Ke~dra r(i<Vk)~·( The'·only·~KvK:.'in' ·West 
''" Benci'~i I~; sitLl ated-. !n' +ti~· h~art' of .'ru·rai~: 1fr9:.;at .. Kah~a'ri' ( Mid'ha'p'ofeidistriet). 
·f.-_:.i:3:·; :1~ .'" ~>·: ·i~::.~c,;·, :.~ ,:_.1;::;:::)·_:. ,_.. -:--···~ .. ; ~~lC~:.:c ... :'·~~ :~':: .. : .. ;_;:· ..... , ...... ~ .~; 
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A preliminary survey, conducted in the area, revealed that though 
there is im11ense poterHiality in the area, the water areas are either lying 
fallow or are very much under-utilized. The production from the cultural 
water areas is. estimated to be as low as 83.5 kg/ha/yr. Tl'le constraints in 
d9veloping pisciculture in this area and possible solutions ·are discussed in 
this area and possible solutions are discussed in the paper. The role of 
Krishi Vigyan Kendra for effective transfer of. technology, increased production 
of fish, utilization of resources and thereby improving the socio-economic 
condition of the rural mass is also discussed. 

195 Potentials of single set of rohu brooders in supporting fish 
culture op2rations in small yillage ponds and their impact 

on rural ·economy a case study 

A. Dutta, K.K. Sengupta 
Directorate of Fisherise, Govt. of West Bengal, 

· Lindsey Street, Calcutta 
S.R. Das 

Operatlonal Research Project, Krishriagar 
Centre of the CIFRI, Krishnagar 

(Dist. Nadia) 

During demonstrations on .breeding and rearing techniques under the 
Rural Aquaculture Project, the spawn produced (2.2 lakhs) from a single 
set of rohu (2.25 kg female) was reared at 5 million/hn in a 0.045 ha 
nursery producing 1,70,940 fry (survival 77.7%) in 15 days. 1,20,800 fry 
from this stock, when reared in 16 ponds, located in 6 villages within a 
radius of 5 km. at 1 to 4.2 lakh fry/ha resulted in the production of 
71,200 fingerlings (60.2-155.6 mm/1.8-35.6 g) with an average survival 
of 59%. The economics of various operations is presented. 

The fingerlings thus produced brought 14 ha of water area under fish 
culture. The impact of these operations on rural economy is discussed. 
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