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Eastern In~ia, bracing the States of Ass~n, Tripura,

Manipur, \'lest Bengal, North Binar and parts of Orissa, is

characterized by' vast flood plains and high precipitation

and water table! It abounds in" extensive stretches of

shallow "'ater bodies choked with diverse aquatic "reeds,

spawning across over 0.6 million ha in az'ea , These ecosys-

tems offer idea,J., ocoLogLcnL niches for a variety of fishes,

mostly preda-cory, of which air breathing fis,hes l:i.ke murrels,

magur, singhi and koi constitute a major oomponent because',

of their adapta-!;ion to thrive in such oxygen-starved waters.

which t.endto recede and par'lUydry up during - .summer months.

It is di£fionlt1;o oo;nvert the vast expanse of water-logged

habitats into l)roductive fish ponds due to the high capital

outlay involved, seepage problems and riek of inundation

during the monsqon months, Apart £rom Eastern India, States

like Karnataka, Kerala, Andhra Pradesh and Tamil Nadu also

a.bound in shallow, low-lying o.re/,!s, con-cri buting to a sig-

nificaht fishery of air breathing fishes.

E' 0 R E W 0 R. D

The All India Coordinated Research Project on the

Cu.1.ture of Air Breathir:e Fishes was launched in f1a;y1971 v-Tith'

the olear objective of developing appropriate technology for

the oulture of air breath~ng fishes in swamps, ponds; tanks,

oages and pens for harnessing the natural resourcess -which

otherwise remain f'a.LLow , These fishes are in high demand

because of their flavour,. keeping quality, high protein and

minerals ,low fat content and reouperative~c.a.nd medicinal

qualities,' f,etching high price all' over the country. Being

minor or major predators, they have been methodically eli~

minated from aquacul ture ponds. Although extensive data on

~',

\

\~.-
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the respiratory pny.siology of these fishes have been gathered,
very little informatioh on their" age and growth, food and feeding
habits, fecundity, breeding cycle and reproductive physiology,
seed resources, nursery management, supplemental feeding and
growout were availaole. Thus, compa~ed to the other Coordina~ed
Projects undertaken by the Institute, fundamental studi"6ls\-Jerealso
propagated in the case of.the present prdject.

Suitable, three Centres of the Project were started by
the Institute, one each in,Assam, Bihar and Karnataka. Two more
Centrally spansored Ce~tres, one each in West Bengal and
Andhra Pradesh, came intn existence in 1975 and 1976. The work
was concluded in Mareh 1985. Limitations of laberatory and field
facilities notwithstanding, the Centres could generate valuable
information on the bioecology of swamps and other derelict waters,
biology of various air breathing fishes, their hypophysation,
natural seed resourees and nursery management and captive culture

"in ponds and cages. The spawn and fry of air breathing fishes
being very delicate, highly cannibalistic and selective in tneir
feeding habits, the nursery management practices of ~arps are not
applicable to them. In contrast to carp culture, where some
amount of empirical knowledge was readily available, the programme
of air bre~thing lish culture had to begin from rudiments and there
are still areas such as seed production and rearing, and growout
of table fish, where considerable amount of field stwdies are
warranted, to develop technology packages for transfer~i"g to the
fishculturists.

A brief account of the work done by tne various
Centres of the All India Coordinated ResE~rch Project 0"



Air Breathing Fish Culture is presented in this report. I
express my appreciation and thanks to the Scientists whose
sincere efforts have resulted in the generation of so much
data. I should make a special mention of the dynamic lead-,
ership and thrust given to the Project by Dr. P.V. Dehadrai,
the first Project Coordinator, in planning, coordinating and
actively participating in the work programmes. I take this
opportunity to acknowledge and tharuc the Directors of Fish-
eries of Bihnr, Assam, We~t Bengal, Karnataka and Andhra
Pradesh and their Officers for their active involvement and
for providing various facilities.

Dr. S. Parameswaran, S'cientist S-3, carefully
sorutinized and evaluated the reports prepared by the vari-
ousCentres and edited them in the present form. I wish to
place on reoord my appreciation of t:!:1.eefforts put in by
him. I should also appreoiate Mr. P. Kumaraiah, Soientist
3-2, who ably assisted Dr. Parameswaran in the editorial
work with deep involvement.

(' .
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~ -;:...f'~ 8'"+-

(ARUN G. JHINGRAN)

DIRECTOR
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Air breathing fishes remain a biological enigma ever since
their discovery. They are characterized by their capacity to
utilize atmospheric oxygen for respirat~on by certain morphological
adaptations, in addition to avai.Li.nqtne dissolved oxygen in water
through branchial ~espiration as in other fishes. The structural
mdaptations for air breathing appears ~Q have,been developed by
these fishes belonging to div8Tse genera to insure against adverse
water conditions when aquatic respiration becomes inadequate.
Majori ty of the air breath:'r'0fishes are native .to tropics, mainly
found in freshwater swamps and pools, which often develop anoxic
conditions and nearly dry up dur~ng summer months. A few air
breathing fishes occur in temperate reQ:'ons and also in brackish
and marine environments. Aj r breathing fishes surface at i'ltervals
to breathe atmospheric air.

The synaptic or bifarious respiration in air breathing
fishes has been studied extensively beccuse of its possible role
in the evolution of amphibious and terrestrial vertebrates.
However, air breathing fishes rem~ined a neglected group from

.the fisheries concern and very little baseline information on
their biology, seed resources and production amplitud~ had been
available, compared to cultivated carps. There are over 20 species
of air breathing fishes in India belonging to different families,
of which species such as t.he 'J iant murr e L !=hann.§.marulius (Hamilton),
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striped murr8l~h~rtna ~~~iatu~ (Bloch), common murrel Channa
£.unct?\tys(BlobM), magur Cl~iae. batrach,.:..ls(Ld.nn aeus ), singhi

, \ 'l1~:tt~opneusti,sfos_si~i.£.(Blocn), kawai .!inab~ testudin\3us (Bloch)
and chit~~ Nbtbpterl,lSsbiLta:1:a(Hamilton,are important food fishes.
They a~e,~ccepted ail oVer the country for their flavour and
medicin~l and recuperati~e attributes, high mineral and low
lipid content and keeping quality. The high dem~nd for air
bte~thing fishes is only partly met from the capture fishe~y
re~ource~. Considerable'scope exists far augmenting their s~pply
by'culture. Being minor or major preda~ors, they have been
con-sidered as unwelcome in fish ponds f rornwhere they are syste .••
matically removed.

In an endeavour to achieve a quantum ~dvance in the
knowledge on the biological complexities, seed resources and
aquaculture management of alr breathing fishes on a national
level, the Indian Council of Agricultural Research sponsored
the All India Coordinated Research Proj8ct on Air Breathing Fish
Culture, with a view to develop app.ropri.at e technology for their
culture and put to eff~ctive immediate ~se the extensive derelict
water resources in the country estimated ~o be oVer 0.6 million ha~
in area, with minimum outla~. The projoc~ was initiated in
June 1971 with Centres in Karnataka, Assam and Bihar with the.
Coordinating Station at Darbhanga (Bihar), later shifted to
Barrackpore in 1974. Two centrally sponsored Centres were
established in West Bengal and Andhra Pradesh in 1975 ~nd 1976.

Swamps indicate a high carrying ~~oacity. The air breathing
fishes, by virtue of their adaptability to'adverse water conditions
are the resilent material for stocking such water bo~ies. Detailad
studies und er-tak en in the laboratory and in the field on various
aspects of the biology of these fishes guch a~ reproductive
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processes, induced breeding, natural seed resources and nurse.y
management .have yielded considerable information to-embark on
production oriented programmes. StockiGg of swamps, derelict
waters and 'ponds, offers scope for high production of fish unit-1

water space. Culture of air breathing fishes in cages installed
in swampy waters also c~n give ~igh yields from such waters.

The immense potential of air breathing fishes as promotional
species for develop~n9 new fish culture systems to harness fallow,
energy-rich natural resources and thus opening up new prospects
for improving the national economy by increased fish production
and employment generation has been justifiably envisaged •

." .__ .-."
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The br~ teej')'lica'l programme of the Project waS as

follows :

i) Studies ~n the f6shery status of air breathing

fishes.

ii) Investigations on the ecology of derelict waters

(swamps, tanks, etc.), including nutrient balance

~ of soil and waters.

iii) . Studies on the bi61ogyof air breathing fishes

(murr'i:rls.,magur, s Lnqh.i. and kawai) .
.'.

Induced breed~ng of air breathing fishes and

standardization of the techniques.

v ) Seed prospecting of air breathing fishes frolft

natural sources, refinement of methods of location

and collection and drawing up of seed calendar

and index through time and space.

vi) St~die9 on incubation of eggs and rearing of spawn,

fry and fingerlings of air breathing fishes.

vii) Developing su i tab le s uppLemantal feeds for nursery

phase of air breathing fishes.

viii) Short and long distance transportation of fry and

fingerlings of air breathing fishes.,
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ix) Culture of air breathing fishes in swampy ponds,

paddy fields, cisterns and cages with varying

stocking density and inputs .

x ) Formulation of supplemental feeds for the growout

phase of air breathing fishes and studies in feed.

conversion.

xi) Demonstration of the culture of air breathing fishes

in farmer's ponds, under 'lab to land' programme,

for dissemination of the technology.

xii)

xiii)

xiv)

xv}

xv l ) -

xvii)

x v i Ld )

Economics of air breathing fi~h culture.

Diseases and parasites in air breathing fishes.

Digestive physiology of air breathing fishes.

Nutritional and biochemical studies 0 f magur in

relatio n to its culture in paddy fields.

Toxici ty, metabo lism an d d eta xi fi ca t i.on 0 f organo-

phosphorus pesticides in magur.

Toxicity and metabolism of malathir;m and carbofuran

in magur in relation to its culture in paddy fields.,

Nonprotein nitrogen utiliZation by magur and singhi.
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PROJECT APPRAISALS

Altogether seven Workshops were held at Cutta~k

(September 1971), Patna (December 1972), Bangalore (September

1976), Ber r ack po r-e (December 1978), Hyderabad (October 1980),

B~rra.kpore (Dec~mber 1982) and Patna (July 1984) for the

cri.tical evaluation of the work done and to decide the

guidelines for future work.
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1 K8RNATAKA CENTRE ~.'

PROJEct DVERVIEW
A .'-.-.,

: I .~••• :

1.1 . , ,}~.TRODUEnON(
'.-1 •.

In view of the high de.mand. for murrels and scope for thei1"

culture in. peni.ns uLa.r India, the Centre in Karnataka co nc errtxe-sed

nn these fishes. From 1911 onwards investigations on singhi and

magur w~re also undertaken. The broad work p~ogramme of the Centre

included the estimation of the swamp and tank resources of

Karnataka, investigations on the ec oLo qy and fisheries of these

water bo dLe s , studies on the biologyofmtJrrels, singhi and maquz
;".... . :

. .
and their seed mobili~ation including induc~d breeding, nursery

. , . '.

manag erne n t and develo pment of groV:'.()ut practices.

..•
The Centre ~~s initially located at the Kar~ataka

Government Fish Farm at Bhadra Reservoir Project (lat~~ude : 13D

48' N; longitude: 75° 39' E) in Shi~dga diiiri~t.· During the

Centre's existance there'Ltill September 1915', base,line' information (

on swamp ecology and the biology and fisheries 0 fair breathi'ng

fishes assigned to the Centre, v~_., £. maruliu5, £. striatu5 and

£. pun~~atus and on aspects such as their induced breeding,

incubation of eggs, rearing of larvae, nursery management and

growout ih ponds and swamps Was collected. Since the field being
\,

practically virgin, such information was not av~lable hitherto.
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The Centre was shifted to Banga10re ~1atitude : 12° 58' Ni 10ngi.
tude : 77° 38' E) in October 1975 at the instance of the Director
of Fisheries in Karnataka for better coordination to carry out
further research directed at propagation and culture-of the
commercially importan t air breathing fishes in tanks.

1.2 .FRESHWATER RESOURCES AND THEIR FISHERIES

Surveys wer e conduc+e o ..to tak;~,,:stock 0 f the freshwater
rerources and status of fisheries of air breathing fishes'i"
Karnataka.

...... ",-"'-' ..:.~.

1. 2.1 Water resource~

';' The Stateh as,2,700 major and 30,000 minor
t~ari:k'swith'a water-spread area of 0.45 million ha which could be

. . "

used for -f Ls b r c.uL'tu r-e . ~naddition, there are 25 reservoirs wit"
a water~spreadof 0.11 million ha, where captur~ fisheries can be

developed. The state also has 21 import~ntrivers with a tqtal
. ; . .

length of 6,000 km and connected channels of 3,000 km. A network
-.

of irr~gation canals running to several thousand km alse eontribute
to the fisheries'to some exteRt ..

"

1 .2.2

The fishery ri~hts of the major tanks and
reservoirs rest with the Fisheries Department and thosebf minor
tanks, with the r~spective Pancheyats in which they are,situated.
At present about 20% of the major tanks and reservoirs are being
stocked with fingarlings of major carps and common carp. Only a
few Pan~hayats have shown interest in undertaking fish culture
in tanks. As such, more than 80 % of the water sheets available

are
for fi~h ~u~tureLlying fallow for want of seed, transpartatiol
faci.l,iliesand interest. As there is no agency for supplying
seed of air breathing fishes, none of these wa t er sh eets are
stocked with these 'fishes excepting some occasional stocking of
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irrigation wells by their owners with murrel seed collected from

- nearby tan ks ,

The major tangs are annually auctioned for

exploitation wherever bidders come forward. Otherwise fishing

licences are issued for exploitation of individual water sheets

(t~nk, reservoir and river -stretch). A licence fee of Rs.1o.oo

is charged for operating a unit of 200 m gill net by two fishermen

for a month. The annual licence fees for operating ~od and line

and long line of 100 hooks are Rs.5.o0 and Rs.10 .00 respectively.

People belonging to t.b e castes, §...~~amat,ha

and !2.£sJ~.h,§,do fishing .i-n ta~ks~e~-d r i ve r s . The State has attracted

fishermen f'r-orn neighbouring' States. Fishermen from Tamil Nadu

belonging to .G_uha _\L~.-l1C!.la§2...~rjaI_ and ,Semt:>",c12yar, communities have

migrated to Kar na taka ', r!lo3'~ of them fish in reservoirs and large

tanks. The ~'1arathi speaking nomads, Kill§,!_~..9JJ~2 or .~_l;l_r~b.e_s_tha
",",~. '

move from place to place in groups and exploit large tanks. A
\

feltJ!fo~onomic ally back ward' peo pl a also eng ag e thems elves in fishing

in the absence of alternate ernpLoym en t .

Surface gill n e t s .{~_a.!2Rg_o.n.Y-~J...C3)J0 f 30 to 120 mm

mesh bar and 1.5 to 2.2 m depth are. e~ten~ively ~sed in reservoirs

and large tanks for catching major carps and larger freshwater

catfishes. Large sp ec i.mans of £". _~:F..u._l..ius and £.. .§..triat"u..§. are also

caught in the net. The bo-ttom-set gill net (b Ldub e l ai. ) of 45 to
. • • ••• ••. --., ••.••••• ------ --- I~

65 mm mesh bar and 0.5 to 0.7 m depth ar.~ operated by §'yhp_

V~l~ ~_o_~ and Killek6i.has in tanks (or c a t.ch i.rrq c a r ps and

alr breathfng fishes.

For e xp Lo i t a tLon of tanks devoid of weeds,

drag nets C\'lll.:hb.~)_~:h) of 15 to 3:6 mm mesh bar are ope~ated,. 'espec;ially

during the summer seaSon when the water level in them tecedes _

considerably. fvlajor,_ medium and minor carps, catfishes and air

-----~---------~

•
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breathing fishes are obtained in the net. Although carps
dominate (60 to 85 %) the catches, considerable qu~ntity (10 to
30 %) of air breat~ing fishes are also caught in the net •

Chuthubalai, a locally fabricat~d encircling net of 23 to,

. ",.,:

20 mm mesh bar, 30 m length and 1.5 m depth is operated during
summer iri weed infested tanks having air breathing fishes. After
paying the net in a circle, the enclosed area is disturbed by

- -the fishermen for driving the fishes towards the net. They get
entangled in the pockets of the net and are collected byfre~u~nt'
examination.

-j

Cast net (bee~ubalai) is a common gear operated in
, -". -, ,

all types of waters. Generally more of trash fishes, and minor
;'-!'

carps are caught in this net when operated in tanks and riversr
The gear is also specifically used to catch murrels moving with,
their brood of young in weed free areas of water bodies.

Traps such as filter'trap (kodme ) and plunge basket
('!'y-~e)are also operated in Ka.rnat aka, The filter trap is set
against the current in irrigation canals and paddy fields. The

. \ <

catches are dominated by trash fi~hes, followed'by ~oaches and small
speci.es of murrels, f. o_rientalisand f.punctattJs. The plunge,
basket is operated in the shallow a~~as of tanks for trapping
air breathing fishes.

Rod and line Ckad_di9<?.!l1l)and long line (iravnig~nq)
are operated in all types of wa~ers for catching f~shes such
as murrels, magur, singhi. Wallago attu and eels. An angler
operates 4 to 6 rod and lines at a time. The catches are dominated
(oYer 70 %) by murrels.in Malnad and around Bangalore :regions,
followed by MastacembellJ~ armatus, Ompok bLmacuLatos and air
breathing ca~fishes.

5hootin~~. marulius and £. striatus with a gun is
common practice whEn they move with the brood, near the marg~ft
of the tank.
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A· dip het with a mouth d.iarne t er of about 15 cm is used
in shallow marginal areas o~ tanks around Bangalore infested with
Eichhorni~ sp. for catching tl. fossilis.

Coracle (ukkada, prgolu) is extensively used in slow
flowing riv~rs, reservoirs and tanks for operating gill nets and
long lines. Cl.t:::c:asio:rlly, rafts made of elephant grass, .DL.£.ha
..§.l~hentinaare also used as craft. JS.;i.ll!"kc:.~..hause dry shells
of bottle gourd; (soraki:!i.) Lagalar~ vulgaris or empty' sealed -tine
to swim in wate~ for paying gill nets.

',1.•2.4 Distribu~ion of air ~reathinJL~es

Only 4 species of murrels viz., 1. marulius
C. striatu5 and £. £unctatus and £. grientalis are encountered in
Karnataka waters. While the last three spec~e~ have a wide
distr ibution, 0 ccu rzd.nq in almo st all types 0 f freshwater ecosystems,
£. marulius is generally encountered only in rivers, reservoirs
and larger tanks.

;1.2.5 Size attained by air breathing fishes

Among the two air breathing catfishes,
f. batrachl:!.§.is Game across in almost all the tanks, rivers and
reservoirs, being more abundant around Mangalore, Shimoga and
Bangalore, whereas tl. fossilis oecurs in large numbers in weed
infested tanks around Bangalore.

The featherb ack , t!. !lotopt~~ is found in
tanks and rivers. But the giant featherback, i.~.~. chitala has
no t bean recorded in any 0 f the water sh eets.

The maxi~um size ~ttained by the differeht
species of air breathing fishes in various ecoay st ems, recorded
in thecGlurse of the investigations, has been given in Table 1
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1.2.6 "Demand for air breathing fishes

Becciuie of the high demand, most of thb' air

br ee bhLnq fishes cauqh t are disposed off at the landing site itself
, ,

and only a part is brought to the market ~or sale in live or ,dead

condition'. Larger specimens of £'l:2..aruliLis and £. striatus fetch

the;~h'ighest price aniongthe freshwater fishe's. :The market price

for 'air breathing,fishes'is about 80 %(more than that -o'f carps,

'and 90 % more than rthatbf catfishes, other than air breathing

catfishes.

" 'i

1.3 LIMNOLOGYOF TANKS

Lack of information on the physLco=ch em.i.ca.I and bLoLoq Lea L
"'L"',: .

conditions of water and soil in derelictt'snksan,d swamps has been

. ,;a .~?nstra~nt in the formulation of proper ma!,i?9,elmentme:.~sure9

for in creasing, fish pr oduc tion from such e~osystems. t;;_' b';idge
.• _ .' I•.•. :

the information gap, investi~ations on the limnology 'of3

representative tanks , in the Malnad region 0 f the State ,(fig • 1),

viz., .BeLaaok er e (area: 19.2 ha) in Bhadr avat hd taluk (5himoga
.....

district), "which is highly polluted by the efflue~ts b;ought in
. ", . , . .', :.; ",,, .. ,.

by the city drainage, Doddakere (area: 44.4 ha), a large tank 'in
. .' l . .'~' .,'

Shimog ata luk (Shimog a district) and Rangenahallikere (area : 22.2~ ~ :. -.: _.: . .'. . " :.

ha) "in Tarikere taluk (Chickmagalu~ d£~~r4c{) which,is a typical

medium sized tank, were undertaken. In Malnad re~ion the annual

rainfall is fairly,high' (x :1r016 mm).

The range in physico-chemical conditions of water in
;;,;0.",

the tanks were as given in Table 2. While the range in differe~t

parameters were i~~al for organisms therein in Bangenahallikere
" ,.

and Doddakere the parameters ~uch as dissolved o~ygen (DO) and

.. .

,fre:e carbon dioxide '(C02) showed wide fluctu'ations and at times

. reached levels lethal to.;fish and fish food organisms' in the

se~age fed Balasokere. Th~ n~trient status in all the thrbe tanks

was generally poor. The ammoniacal nitrogen (N.I:~-N) content in

water in Balasokere was relatively high.



The :range in quality of soil in the thrpe tanks was as

in Tab.he 3.

The density of both pn:Yto..::.,~ndzoopl;'lnkton in the water

was poor in Rariq en..ahallikere an d Doddak·;;e·>··i~h.t.l,e BalasQkere had a

larger population 'of bOth .. Among the PhytoPlan'k'~o'~:;;":Mel?6sAra SPa
and Mi~rocvatifs s p , were present; throughout· the year in Rangenaha..:.·

llikere and Dod da ke r e , Forms such as. 5_taurastrL!Jljsp., Pediastrum
"

sp., Ankistj~)jesmus sp., ~_uglena.,s:pp., Navi,?ula s pp • , .Pinnularia

sp p , , S:~~cr s p ~and D~nobrvo..!2 sp . o c cu cr ed occasio nally.

Polyarthr~ sp~ dominated the zooplankton, followed by ~ilinia s~.,

Moina sp., C~clops spp.
~~:

Micr6~and na~plii in both the tanks.

cys+is sp:' and r"igJ.~osira sp. wete present throughout the year in

Belasokere. besm.edi~ sp., =:Y,ne:r!~ sp., £.~atium, Pinnularia spp.

and Euglena spp. appeared in different months. ::e:c,at~lla s p ,

domin~ted the zoo plankton i~ the tank followed by n~uplii,
'. ~.

Cyclops s p p : ,)!=ypris sp. Bosmina sp. and ,Tr:h9hocer(i~ "sp.

The botto~ m~crotau~a.was pdor in Rangenahallikere and

Doddaker~ where a few l~i fex sp •. and C.haoborus spp. ""ere present,

whereas in the sewage fed Belasokere, fairly'rich bottom fauna were

en~ountered. These included annelids; chironomid larvae (Tendipes

spp.ana Chaobor~s spp.), bivalves (Corbicula sp p , , Unio spp.) and

qa s t r o po.ds (~~n.ico.la sp., Lymnae~ spp., ~yraulus s p and Mel~noides

s p • ) •

The gross primary production in the surface layer of

water ranged from 31.2 to 212.5, 12.5 to 62.5 and 831.4 to
-3 -12,556.3 mg C m h in Rangenahallikere, Doddakere and Belasokere

r e s pect LveLy ,

J i

The study indicated that the natural p rodue tivity of

the tanks in general in Malnad is very low. The. higher productivity

of Belasokere is due to the discharge of city dxainage cffl .ut-n ts '

, -.
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1 .3 . 1 Experimental fis.hing in tanks

The expl:oitation of most of the derelict

tanks is rendered di f fi.c.u.Lb rb ec eus e of the. rank growth of macro-
I

. phytes in them. Various types of geais like gill nets, cast nets,

long lines ~nd traps were oper~ted in the three tanks to study their

efficiency and, economics with a view to develop, techniques for the. '~('

40, 45,

A':~ .
"

Nylon gill nets of mesh bar 15, 20., 25,
... '"

50, 60, 70 and 80 mmiNith a width of 2 m were

30,

e f f ec tLve explo i tation of such tanks.

'\ .

operate-cl 'in the three tanks during the summer and monsoon for 12 h
. . -1 m2 h,;.o1)

from 18-00h_. The data onvca't ch effort (100 net 12.

ar,egiVienfli: Table 4 •.

Cirrhinus i~ba constituted the major catch
; ~-,-.. _._-- ---

than ,th.:Ggill nets.

. i .,

Pun~;i-IJ~,s.p-p. dom.i.net ed, ~'1urrels in genera.l .seem to avoid gill
_,-,,;-:. . 1.. .•...••••• -' •. .-:. .

. ' ~.'" ne t s, :.~~.s.t.long "lines o p e r e t e d 'sim"ultaneously took rno r-e vmu r r e Ls
. .,;',:,:~.1_' .. ,4'

" £:. ,punctatu's'wh'h;h:could ,b.ecaught in:~>l:l n.etsof part~,~Li~:~r
"( :r r': mes h, s.;L:;?;'e:S~er·eco mput ed (Table 5) •

.;' .,' ;.1.'

Based on fishing data and measurements~nf
. ',:., .

.., -;: ~-..

. j c. ::, } ..:~:':..
' .. J;

Long lines ::Wer§ fo und to be th e most

';~i th liv:e minnows, frog s and crab s as b ai ts.'x ..

e f'f Lo.Lent. gear fbt·<·'th~·collection of murrels from the tanks
.. .;~'r, • .

Hlooks'of code . . ,..:.:::::'

numbers 7, 8 and 9 were found to take Larq er r.s Lze murr eLs . ·T(l,e
l' .. .

catch unit effort- '~flo,fl9 lines in -the three tanks in d.if f er errt

seasons ar e i qLv en in Table 6.

lO'.:
Cast nets were found to be nQt efficient

for fishing in the tanks ,bec'Eius'e 'of the difficulty in their '.

operation dUB to· the' aquatic veq etation present. The catch per
- .,' j • •

effort of cast~~t in the tanks are furnished i~ Table 7.
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1•.4 BIOLOGY 0 F MURRELS

Biological aspects such as maturity cycle, sex ratio,
fecundity, spawning, age and growth and food and fe8di_g habits
of murrels and air breathing catfishes had not beGn studied in
detail earlier. Practically no inform~tion on the bion~mics
of murrels inhabiting swampy tanks in Karnataka was available.
Samples obtained from fish Len d i.n q centres as well as fish markets
in Shimoga and Bhadravati were utilized for the Btudy of the
birilogy of murrels. Samples ~ere obtained from fish markets in
Shimoga, BhadraYati, Mangalore and Bangalore and fish culture

"'1. 1i.

! ~"

1 • 4 • 1 Speciation in murrels

i. ;'.

In the course of the biological investiga-
tions .in murrels, it ~"as observed that the ocellus in the caudal
fin of £. marulius. disappears by slow dispersal of pigments witA
increase.in size o~ fish, suggesting that £. marulius and

,.Q; •. J.e:lJcoej,Jnctatusare one and the same species. An analysis of
.~..
,..the "salient meristic and morphometric characters of £.. ~lius'
. ,. .

and £." leucopuncta~us .in d.i.cat ed th.at there is not even a single
charatte~ showing significant variation, justifying separate, . . .

species ~tatus for the latter. Student's ft' test of the meristic
c her-act ers and. analysis of covariance of the morphometric characters
o Lao auppo r t cd this yiew. Several broods of £.. maru.li~ with
distinct' ocellus in the caudal fin were collected along with the
parents in which the ocellus was wanting. O~fing8rlings reared
in experimental ponds the ocellus began disappearing by slqw
dispersal of pigment when they attained a size of about 300 mm.
and cofupletely disappeared when they were over 500 mm in length.
The speciation of the Indian murrels was reviewed and a key based
on morphomeristic characters for the identification of the various
species worked out, The study revealed that of the 10 species
of murrels described by Day (1889)J only the following 7 are valied.
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Ch~nM~ marulius (Hamilt~n, 1822)
t.hcint1~striatus (Bloch, 1793)

Channa £unctatus (Bloch, 1793)-r~--

1.4.2 Age and -9..!,owthof mur:s.els

Cha,=,..!l~ori~ntalis(Bl. and Se·hh., 1801)
£h~Q_~§st~wartii. (Playfair, 1867)
Channa micropeltes (Kuhl. andVal., 1831)

Chenna .£.~ (Hamilton, 1822)

Age and growth of .f.. rnarulius, f... striatus.
arid £. punctatus were studied from length frequency data, growth
checks on s c aLe s and opercular bones and. by fitting of von
Bertalanft"y's 'theo'retic'a'i'gr(~wth mo:dr~'ltJo the age data derived
by'the study of growth chec~~ on scales. Length frequenty
data of the three species of murrel~ were analysed by probabIlity
paper plot method for dissecting out the length freque~cy,
distribution and to delineate the various a~e groups (Tables
H, 9 and 10).

1 .4.3 Maturit~ cycle of' murrels

.--,'

The length weight relationship of the three
murrels derived are given in Table 11.

The relative [condition factor (Kn ) of the,
three murrels through mo~ths was found to be related to maturity
cycle an cl feeding intensity.

T~~ maturity cycle of murrels was investi-
gated by exami~ing the. stages 'of·maturity of gonads through

. . "

months, computatio~ of ~on~db-somatic index and by studying
the progression In the X ~ize' of the ova throgh months towards

\ .,

maturity and their final depletion. All. the three species
were found to be fractional spawners. Their breeding sea~on
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extends from March to October/ November, the peak being June to
July in Karhataka. The charGcters by which their sexes can be
identified have been given in iab~e 12. The ratio between males
and females, in £." marulius, £. ..e.unc'tE~and £.. st£.iatu~ was
found to 'be as in Table 13.' Their age end t si.z e at first maturity
are given in Table 14. The data on fecundity of the three species
are subscribed in Table 15. :',';

1 .4.4

The feeding intensity of murrels through
different size ranges and months and diet constituents were studied.

"The -fry (4 to 30 mm) wez e found to subsist mainly on zooplankton
while fingerlings of £',1!2£Ful:1J!§..(31 to 150 mm), f. strtatus (31

to 120 mm) and C. ~nctatus (31 to 100 mm) fed mainly on aquatic
insects, small fishes and shrimps. 'Still larger spe~im8ns of
all the three species fed on trash fishes, in~ects and shrimps.
The food of £. ~tEi3~u~ and L. ~rulius over 300 mm in size
consisted of insects, crabs, trash fishes, tadpoles ~n~ frogs.,

1.5 BIOLOGY or. MAGUR AND SINGHI

Some aspects of biology of £. batrachus and
1

tl. fossilis were also investigated. The studies revealed that
£. batrachus matures in South Kanara district during 'April to May,
in Shimoga district dur~ng May to July aMd in Bahgalo~e district
d~~ing June to August. The sex ratio of the two species in these

"~egions was found tQ be as follows:

District £.Zbatrachus tl. f~ssilis
males females· males females

Bangalore
Shimoga
South 'Kanara

1.10

:1 • :24'

1.39

1

1

1

1. 28

1. 70

1.25

• 1.

1

t .:..•.

+ . .~.:, ..

','
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Both ,species breed in Karnataka during June
to. Auq us t, coinciding with the sou th west· mons oon, t he peak

spawning being in July .

.ti. fossil~ (165 to 300 mm in length)
subsisted on iNsects, organic matter, crustaceans and small fishes.
I.n addition to the above, q as t r-opc ds .were also come across in the
guts of £. bat~achus (125 to 378 mm in length).

1.6 niDUCED BREEDING OF AIR BREATHING FISHES

As culture of air breathing fishes is yet to become
popular in India, there is at present only very limited demand
fo~ their seed .fOI.stocking, which is' met from natural sources.
With progress in air breathing fish culture it will not be

..f(Q$,~$·ible.tomeet the demand for seed from nature and seed
production will have to be augmented by hypophysation.

Experimental induced breeding bf the spotted murrel,
magur and singhi has been reported. The Contre succeeded in the
hypophysation -of the giant mu rr el , striped' murrel, 't'he mud murrel,
spotted murrel, magur and singhi, the former throe for the first

..t,ime, and has standardized the induced: br eed i.riq technology of
murrels to a great exient by conducting a large number of

1 .6.1 Induced breeding of murrels

experiments.

Carp pituitary hormones were administered
to 10, 41, 52 and 17 sets of £. ~~lius, ~. striatus, f. ~unctatus
and £.. orientalis of which 4 (40 'fa), 28 (68.2 '10.), 32 (61.5 %) and
14 (82.3 'fa) rGspe~tively yielded positive results. The experiments
were conducted in circular plastic pools (diameter: 120 cm),
holding water to a height of 35 cm with one female and one or
two males. Aquatic weeds such as Hydrilla were introduced in the
pools in the first few experiments to simulate natural environment.

•
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Doses administered

A-!1 initial dose varying from 2
to 20 mg kg-1 weight, of fish was administered to the females and
nil to 2G mg kg-1 to the~males. Four to six h afterwards, a

-1higher dose' varying from 5 to 380 mg kg was given to the females
and.5 to 250mg, to the mal-es.

Response
. '/.

Unlike in carps, where the
spawning eccuz a 4 to 6 h after second injection, in murrels th-s
breeding ~ccurrBd 10-30 to 22-00 h after"at a temperature range,
of 23 to 33° Celsius~:Slthough the doses administered were 2 to 54

- . ,,'

times more than that giv~nto caips~

The experiments indicated
that dose of 45 to 60 kg-1 females in £. striatusa range mg
and £. marulius and 15 to 40 mg in &.. oriental-is and £. puncta.tu~
is adequate, for successful spawning.

1.6.1.3 Sp~wning behaviour

The ,.femal~wasfoLin d to pair with a
.~ male 1 to4 h after the second .inj ectLo n, Spawning was

'.preceded by active ,excited movement of the paired breeders.
Spawning mpvement commenced about 8 to 10 h after the second
injection. The male was found to hit the female near the vent
region frequently and at times nibble its snout. This activity
coritin~ed till spawning .was completed, which took about 15 to 45
minutes.

1.6.1.4 Artificial fecundation

In instances where no spawning
occurred within 21 to 24 h of second injection, the breeders

, .'

v

J
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W8re examined and if the female was found to be oozing eggs
freely, artific~al fecundation was resorted t~with success.

) , ,

1

'1. 6 ~r .5 Water conditions

The; average water- conditions at
. . '.~; r-,.1: .,-: i-.. · . -,

the time of introdul:::t'iiinof the breeders and 's'pawning in the pools
(with and without we~~~) k~e gi~en in Tabie 16. In pools having

~ :, t ~.' > I r, ~

weeds, DO and pH were hi~h and: free C~2 ~~d.~lk~linitylow and
, ~ "'. '; " < I .~;: . . , I..' I .

~ ~rs. in those devoid of weeds' at the time 0 f spawning,
which took place mostly between 10 to 14. h. NH4-N showed an
increase at the time of ~~~~nin~ in the pools without weed~
compared to those with weeds.

,

Spawning by uninjectedfemales

r; r, ,

Uninjected, m atu re females 0 f
£. striatus introduced in the pool along with hypophysed breeders

breed,indic;ating the p~s-s.i.b...looccurrence of phero~ones in

also spawned in four instances. Similarly, two uninj ected
£. punctat~~held ~id~~w[thinjected set of the same i~~cies
also ,t=l.paWri'ed. " It appears that spawn,ing o f .t he injeBctect,,-breeders
j.n .th~ vicinity acted"as astimulLjs to the un injected female to

regulating piscine reproduction.

" ,
1.6.1.7 Second spawning during the

same season •..:,::'1:"

To study whether murrels spawn
more than once du~ing the same season, the female breeders after
spawning were held in a separate pond after fin cl~pping. Five
such fema.les each oflf.striatus and f.punctatus could be
successfully bred a s~co~B time during the same season. The
second spawning took place between 63 to 142 days after in
£. striatus and 55 to 87 days after in £., punctaj;us. This

. ' . "';' i":"
confirms the inferenc~ ba~ed6A"the examination of gonads that



21

murrels are fractional spawners and can spawn more than once during
the season. ~pparently, the breeder stock could be ~sed two or
three times for induced breeding during the same season~

..

Observations' seem to indicate that
provision of weeds is not .essential for spawning of murrels, which #

is primarily in response to administration of hormones. When
aquatic weeds arC:',i,ntroduced in the pools, collection of. developing
eg gsis r-end eredvd i. fficul t and. hence it is not recommended.

,.-:

It appears from the' data that th e
number of eggs laid by a fem'ale-'murrel when hypopbysed is more than
in natural spa~ning. Th~ ideMtifyin~ chaiacters of develbping
eggs of murrels are given in'Table 17.

1.6.1.8 Mas~ breeding of murrel~i

With a view to de0elop a ~iwple
method of breeding of murrelsfor obtai8in9 seed on large scale,
a total of 5 ex pe.rLm ant s , '3 w:i,.th£ . .e.uncta~ and 2 with f.. orien_t2.lli.- 2 breeders eacnwere conducted in pb6ds during'May and June 1977.
out of B females and 10 males in the experiment 1, 2 each of 7
females and 10 mples in ex per iment 2, 1 each of 6 .females and 8

males .in experiment 3 of ~. punctatus and 2 each of 6 females and 8
,:" ., ,

males in exp erLm en t 4 and 1 each o'f-6 females an d 5 males and
experiment 5 of £. orientalis were injected with carp pituitary

-' -1gland, the dose 'administered being 20 mg kg to the females and
5 to 10 kg

~1 to, the males. The second an d third dorsal finmg
rays of the injected females were clipped prior to r eLe as i.rtq them
in the breeding ponds on' rainy, days • The' catchment rain water. was
directed to the ponds, 'through polythene pi.p es jetting into the ponds.

The physico-chemical cqndi tions
of water in the ponds on the day of release of the breeders~nd
the day after are given in Table 18.

J
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Pairing and sexual activity
were noticed 10 to 16 h after relasing the injected breeders in
the ponds. Broods of eggs were observed 48 to 60 h -.l.a:ta-r.A

'total of 14 broods (5,:116 fry.from 5 broods, 5,686 fry from 5
broods and 3,055 fry from 4 broods) of £. ~ncta~ and 8 broods
(3,486 fry from 5 broods and 1,995 from 3 broods) ~f' £.. ~,

'were examined. It was observed that all the hypophysed females and
out of the un i.nj ec ted-cf'erne Le s , 3 each of ~. ~nctatus (50, ,60 and
60 %) and 3 and 2 of £. orient~~~~ (75 and 40 %) had spawned.

method.

T~e observations suggest that
spawning in the case of injected sets may have been, d~~ to the

"dumulative effect of pituitary hormones as weilas tri'sstimulus
L

created by the flow of rain water into the breeding ~nvironment
_~nd that spawning of the uninjected females may have been
activated by the spawning
also by the inflow of the

of injected breeders in the vicinity'as
'/' <:"rain water ::'jSeed pr-o d uc-ti.on of murrels

, ", 'l ' ,

with-.less ~ffort c an be un dert ak en by thison a large scale in tanks

nursery pdnd at Kodigehalli fish'farm. Two femal~s, spawned with~n
: /

I'n ano t.h er experiment',,;3 f.erne Le s
of £. striatus were inj ec ted w i, th' a single dos'~'.,of<ca~ppi tui tary

. ";'.1' , -. ....:"....
hormones at the rate of 40 mg kg " and together wi.th3 males

" i" "1 ' ,
injected uniformly at the :ra~e of 20 mq kg- and released in a -

" ,

one week, yielding 4,178f~y aft~r a ~onth.
", iJ',

•.•••••• .J _

1 .6.2 , 'Induced breeding of magur and singhi

c Experiments ~."ereconducted during July'1983
, "

on the hypo phys atLo n of £. batr?chu.s,: at the Gove r nrn en t Fish Farm"
Hagaribommanahalli in Bellaiy district. Five sets (1 set
1 femaie ~nd 2 males) of breedeis ,~ero injected with carp
pituitary hormone~. The femal~ bre~d'rs were 70'to 135
w ei.qh t . A single dose of pituitary 'gland, varying from

-1mg kg ,was administered to the fema~es and 15 to 20 mg

gin
20 to

-1kg
30

.,.,•...
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to males. The breeders wer-e held in hapas fixed in a -pond. All
the sets responded to the ho rno n e injection. The percentag,e of
fertilization .of the eggs (in all the cases) was low (2.3 to 6.5 ).
Thefertiliz~d eggs were sorted Qut after embryo formetion and
kept in a plastic tub for hatching .. However, all the embryos
died before hatching due probably to the high temperature of the

'ambient meditim (37 to 39° Celsius).

Though the maturity condition of the breeders
was not very satisfactory d8~ing 1984 breeding season, probably
due to scarcity of monsoon'rains, altogether 13 sets of

_f. batrachus and 5 sets of h. f00Sili~ from the brood stock
maintairied in ponds at Hessaraghatta/ Kodigehalli fish farms,
were hipophysed, of which 2 sets off. batrachus and 4 of
h.. fossiJis responded. The pi tui tary hormone, doses administered,
and breeding results are 'given in Teble19.

/

To tri~~H= the maturity and spawning,
6 specimens each of either sexes of 1. batrachLLa breeders w~re
released in a small earth ern nUTsery pond at Kodigehalli fish
farm havini 20 cm ~ater, aftBr admi~istering both the males and

-1females a pituitary' dose of 1C mg kg body weight of fish. The
breeding pond was also provided with six horizont~l holes (dia:
15 cm; depth: 30 cm) on the d;ke and an outlet and iniet across
the pond dykes, in order to give a natural spawning environm8~t.
Altogether 645 fingerlings (~ size: 62.3 mm) were collected
from the pond by draining, 4 months after.

1 .6.3

Magur, which breeds in nature in inundated
paddy fields during monsoon wonths, was induced to breed in a
pond provided with about a dozen .horizontal holes (20 cm in
diameter nnd 30 cm long) made on pbnd dykes and inundating the
pond with rain water. 3 female and 6 male breeders were
introduced in the pond. Two months later when the water level
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receded in th~ pond, 152 fingerlin~s of magur in th~ size range
45.8 to 53.1 mm (x size: 51.5 m:-:,)were collecLd. Though the
fingerlings obtained were vcry few, the study certainly indicates
successful breeding of the specics in such simulated tonditidns.

1.7 COLLECTION OF SEED FROM NATURAL SOURCES

1.7.1

Intensive surveys were made to assess the
murrel seed ,potential of sLc selected swampy tanks .ili., Lakkavalli-. \

keze {16.0ha)Rangenahal1ikerfJ (22.0 ha), in Chickmagalur dist;c.ict,
Doddakere(44.4 ha), Belasok~re (19.2 ha), Milkatte (33.4 ha) and
Nidige (12.2 ha) in Shi~ogn d;GtI'i~t.

F!oatin0 eggs guarded by the pa~ents
located in the weed infested mGrqinal areas of the tanks were.
8~ooped with the help of n c=.~-~ mug. Fry of £. stri?tus,
£. punc~atus and f... 9.::J~~~+~~~.iswere- found to move in shoals
~lose to the water margin. The small fry were collected 'by a
quick haul with a fine meshec cloth ~~s 2nd larger ones, with

.a velon netting~. Sho e.Lsof fry and fingerlings of
£. marulius generally ~ovec at a distance from tha_~ater margi".
The fry were collected with a vcLon.,n etting h~~ and fingerlings,
by operating a small meshed (7 mm' mesh, bar) cast net. r'loreor
less the entire brood could be collected by allowing the
escaped f~y, if any, to congregate and by re~8atedseining.

The fry and fingerlings of the various
species were distinguished mainly by their general bodY,
~olo~ration (Table 20). The eggs! fry in each'brood were
eOt:1mera'.ted.From the st aqe of development of emQryos! size of
f:r,.~, their age was fixed E':1d the breeding season of the
di~f~rent~pecies det3rmined.
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•
The number of broods of the various species

of murrels collected through months in the swamps are given in

Table 21. The- first collections of broods of £. mE!rulius and

£. st:datlJ~ were madei.on 'M'a~rQDJ,_,_1973, the size'of fry in the, former

r anq Lnq from 44 t'o 56 mm and c i.n the latt~r, ;.;22' to 25 mm" suggesting
'. -. '. ~•.'. ,'; 'i;~ .' .

that spawning in both instances. wp!-11dhave: taken place during

early February. Broods of I~marulius"w<~ie obtained till October

(size of f'ry: 23'to 26 m~) and thosBof£:. striatus, till early

necembe~ (size of fry: 16 to 18 mm). Hroods of £. £.lLncta~ were

available from May (size of fry: 9 to 11 mm) to September (size

of fry: 12 to 14 mm) and~~f £,. orie~talis, during June (size of fry:

8 to 10 mm) to August (size of fry: 6 to 7 mm). A'total of 48,

230, 30 and 9 broods of seed of £,. marulius, £,•. ~riatus, £. punctatus

and £,. brientali~ were collected from all the6,swamps.:1pgether •
. -, """""?;"":-;" .

~aximum number of broods of all the four speGies w~~e obtain~d

during June 'and July, coinciding with th e peak mon§oon rains.

I'"

.i-, ,", ';''-1
The;numbK~ of fry brood '- in the various

swamps ranged from' 357 to ~,643 in £. marulius, 538 to 5,290 in

£,. striatus, 477~to 1:,864 in ~. f2.unctatus arid 458 to 1,255 in
.: ,J.:'-:r- .': -1

£. orientalis,i,(Table 22). The number of s e ed brood during the
",':;:'u

lat~r months of. the spawning season,
:.'--
'"ieductioh in number.

however~ ~howed a progressive

!,.•• :--. The total quantity of seed of the different

species collected fro~ all the tanks together during the two

years was as follows:

Species Seed collected during
1973 1974

£,. !.!!.i?rulius

£. ,striatu,s.--

£. ,.,Eunctatus

.c... 9rientalis'

7,307 38,339

182,274 164,542

12,750 15,575 '

3,804 -5,463

, :

..•. '..

..•.. ".
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The 'seed index' computed through the various

months for the different species indicated that Lakkavallikere and

'-Rarigenahall-ik~;e are richer in seed 'than Doddakere, Milkatte, Nidige

and Belasokere. Among the four spe~ies of murrels, ,the 'seed index'

through months o{ £. stria~ was maximum if) all the swamps investi-

gated, followed by £. marulius in Lakkavallikere, Rangenahallikere,

Doddakere and Milki3tte and by£~ .E.!d.!lctatus in,Belasokere and Nidige.

The minimum 'seed index' was recorded in f. orientalis.

1 .7.2 General seed surveys

:0 Surveys' were conducted to locate the breeding

g~ourid of air br~athing fishes in the districts of Mandya, Mysore,

Tumkur, Kolar, Bellary, Raichur and South Kanara. While seed of

£. str~atus and £. Bunctatus were collected f~om rivers and tanks

of both seasonal and perennial nature in all the districts surveyed,

t.h ot 0 f f.. marulius was generally encountered only from rivers and

perennial tanks connected with river systems in the districts of

Bang al ore, Shimoga, Chickmag alur, Mandya and r"1ysore. Though

.!:i. fossilis and £. bfitrachus are distributed in most of the districts

,.' , surveyed, the young' ones of the former could be .Locat.e d in large

,,'. ";n:um,bers only iFi-someseasonal tanks which are conne.cted with the::•..::... .'.•...,,: ... "-'

J t-; r: .tpe r enn iaL BeLl and ur t Varthur and Doddaballapur., tan ks .and Byramang al a

~,,'reservoir in'Bang'alare di'strict and the,lati;~r,· f'r cm the paddy fields

in South Kanara district. Magu! take shelter in the deep ditches

in paddy fields during summer an~ with the onset of south· west

j",." , .. ' moneo onvend floodfngdue"ttJ heavy rain~."migirate t.othe adjacent

paddy "fi'elds' for bre'eding.' The pad,d.}!!,i;elcis serve as nurseries

for magur seed as they have a rich population of natural feed.

, _~'_'.i.

Since £. maruli~s grows fast and has high
' •. r . - ~

"po t errtLa.L for c uLture; concerted efforts were made f or mapping the

seed .r eso ur-ces of this ap ec i.e.s in r Lve.r systems and tanks. Surveys

indicated that seed of £. m¥ulius is available in the river, Tunga

during .~?rch to June with peak dur i no May. Seed availability became

less and collections difficult once he9vy rains set in and the
. "\ - ~

L
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river flow increased. New breeding grounds of the species were

located in the river Hagari near Hagaribommanahalli du~ing 1983

and the river Cauvery near Srirangapatnam during 1984. Their

potential need to be assessed by further :studies.

5ur~ey for the giant murrel seed was taken

up from April 1984 in five tanks (Yelahanka, Hebbal" Sankey,

Lalbagh, Varthur and Be Ll andu r tanks) around Ba'ngalore, where .the

species was stocked by the Centre and is represented in t~e.

commercial catches. The leftover stock of £. marulius in the'

second culture experi~ent f'r o m Fish Farmer's pond at Hebbal was

observed to have attained m'~turity and started breeding during March! •

April. The broods of s. marulius fry were il.ccated;.in this pond in

April.

The details of the sesd of different species

of air breathing fishes co Ll ec t e d inc~Ae.ntal,'<tb'the surveys

undertaken are. given ~n.T<3b-le '2~L

1.8 INCUBATION OF EGGS AND REARING OF FRY OF MURRELs

. ',-, ::.~........

',J "

.... \' j ...' .. ' A· "

" 1.8.1.-,Ihcubation of egll!ls

.,'

,In induced breeding experiments, whereihe

eggs were left in the breeding containers f.o r +t a t c h i.nq, heavy

mortality of developing ,eggswa's'observed. The dead eggs
.' . -

developed fungal moulds which spr~ad to developing embryos Bnd

caused further mortality. Considerable mortality was observed in

the process of larval devecipment also. Unlike in rraaur e , the

parents were found not: to take care of the· eggs and hatchlings

when' they were induced ~b breed.

In the subsequent experiments, the ~gg s were

transferred toplast;i.c basins having clear' water after' 1 ,to 2 ,hr;

of spawning. This helped in reducing the mortality to some extent.
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Due to disintegration of dead eggs and larvae, a thin film of
oil was foun~ to cover the wat~r ~urface which probably prevented
atmospheric oxygen from coming in contact with water and mixing,
thereby leading to reduction of oxygen ih the water medium and
causing mortality of embryos and larvae. Dripping of watef
arranged into the hatching basin helped in breaking the oil film,
moveme.nt of the embryos as well as better oxygenation of the water
medium, Aeration of the w~ter using' aquarium aerators a~so helped
in reducing the mortality.·

J•
l.

Experiments were conducted to evolve a
I~ .si.!Tlp,ler.rne t ho d of hatching of eggs .By holding the'develpping

[;e~gs•(after r~moval of th'eJdead one s). un der oxyg en packin9 till
hatching and hatchlings\till yo lk ,absorption, ,.mortality could be
reduced 'toless than 5tcilO"/o •

1.8.2 .Rearing of early fry in plastic pools

1.8.3 'Supplemental feeding and nursery rearing

The hatchlingsafter complete yolk absorp-
tion were reared in plastic pools having about 25 cm water eolumn
and feeding with seived zooplankton such as rotifers and clado-
cerans. In 8 to 10 days they a~taineda length of to,5 to 12.0 mm,

'. '

when they were transferred ,to cement cisterns .fo r furth er rearing.

:···l·.8.;-3 • 1 Supplemental feeding

Experiments were conducted' with
3 replicates in earth e.n qamlas{ vats) , each holding 20 1

chlorine-free tap wat~r arid 20 fry of£. striatus of the same
perc en tag e , obtained from" natLire by hypophysation. The
feeds tested in addition to zoo pLank ton vwer e go at I s blood, eg 9

yolk, notonectids (Anis~6~spp.), fish meal, shrimps (Penaeu! spp.),
defatted silkworm (Bomba~ mori) pupae, groundnut cake, rice ,bran,
wheat flour, bloated rice and cooked poteto. The parameters
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considered for relative evaluation of the feeds were x survival
of fry and production in the experimental units. Feeds which
showed promise 'were experimented in combination (1 1) and also,
with'micronutrients yeast or vitamin B complex. The m.icr-on ut rLerrt s

-1were supplied at the rate of 1 mg day

All the staple feeds excepting
zooplankton were !t!".Jl1cirioci and made into powder. They were
broadcost over the surface of water in the experimental containers.
Plankton alone was given in fresh condition'.

The experiment (Tabl;e 24"

experiment 1) showed that the fry fed with zooplankton reqi st ered
maximum, growth and survival followed 'by"goat's blood, n~tonectids,
egg yolk, fishmeal, shrimps and silkwdrmpupae amQng~feeds of
animel origin. Feeds ofiplant origin gen~ially g8ve poor,results,
~heir~ankings being lower than those of ~ll the feeds of animal

. .I, .:

origin tested, excepting silkworm pupae. The poor survival and
growth~f fry fed with ~ilkworm pupae were raiher surprising.

1- )

The experiment was repeated
deieting potato, rice and wheat flour (Table 24, experim~nt 2).
Aithough both growth and survival of fry were poor with silkworm
pupae, peanut cake and ricebran, ..these items were once again tested,
since they are the commonly used carp feeds. The trend generally
concurred with that of the earlier, exp.eri.rnon ts , The two sets of
experiments suggested that goat's blood, notonect~ds and egg yolk
(in that order) are the promising feeds for murrel fry.

1.8.5.2· Nursery rearing

Experiments aimed at standardizing
the nursery rearing techniques were carried out in duplicate, in
cement cisterns (area: 11 m2) having a water' column of 50 cm. The
number of fry stocked in the cisterns ranged from 220 to 1 ,650
(density of stocking: 0.2 to 1.5 milli~n ha-1). The management
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me e s u ea adopted were fertilization (with raw ccw-rn anur e at the
rate of 20,000 kg ha-1) along, fertilization an~ supplemental
feeding with goat's blood or notonectids or a mixture of both
(1:1) as well as addition of yeast or vitamin B complex to the feed.
In experime~ts conducted with spawn (post-larvae, just after yolk
absorption) the quality of feed supplied waS computed as 2, 4 and 6
times the initial weight of spawn respectively till 10th, 28th and
30th day. In experiments with fry, th~ feed g~ven daily was at a
uniform rate of 50 % of their initial weight. Yeast or vitamin
B co mp Lex when added to the feed was at the rate of 1 'rnq fry-1

In experiments where spawn was' stocked in nurseries, the aquatic
insects therein were eradicated befor~hand.

i' ...•." I . ~

-" 0 f th e t 2. s et s 0 f nursery
.1. .•_ ..•. .•

rear'ingexperiments co n du ct ed (Table 25), in. two (experiments
1 and 2), sp~~M~ust after absorption of yolk was stocked in the
me riured nurseries. In experiment 2 a Lo ruo qo at ts vb Lo o d was given

. :'.' .

as supplemental feed. The percen~~ge ..(J.fsurvivaLof. fry rang ed .
I"

from 1.76 to 24 .55 in experiment;1 and.;?'~l49to 2.-6.36 in '2. The
growth of spawn in both instances waS poor. fry over 8.4B mm
in length were used in the la~cr experiments. In addition to
manuring, supplementary feeding was done inlall.these' eXper~m~~ts
excepting 3 with feeds evolved v:h.ci£the laboratory experiments.' .!.:'

In ~~p~r~ment 3, where there waS no supplemental feeding; the
survival of fry was low, ranging from 8.52 to 40.91 % and growth

..
poor, whereas in experiments 4 to 12 (where there was supplemental
feeding>", the survival and growth of f·xy w er e better.

1 .8.4 Seed re9ri~g in paddy fields

An experiment was conducted in collaboration
with the University of Agricultural Sciences, Bangalore with a view
to f Lnd out the possibilities of using the paddy plots as flu£series
for rearing murrel seed to fingerling size (abo.ut100 mm). 3' plots,

2 /1"--"
each having an area of 0.04 ha with 6 rescue pits (:1 m .area and
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0.5 m depth) made in the plots were stocked with advance fry
, -1(size: 44,5 mm/ 0.5 g) of ~. striatus, at a density of 25,000 ha •

On conclu~ion of th~ experiment after 30 days it was found th~t the
survival was poor (4.2, 5.5 and 7.4 %). It appears th~t most of
the stock escaped through crab holes. The seed, however, attained
a x size of 105 mm/ 1.8 g.

1.8.5 §,eed rE:aring in caQe.s

Seed of £. ~arul~ collected from Tunga
river and those of Q. batrachus obtained from Hangalore were reared
in cages made of nylon webbing (size: 2 x :1,m;mesh bar 6 mm).cn..'
The rate of 'S'tti~g f eedi.nq, growth and su"wival of the seed ir1
c aqes were as in Table 25-. Ai though the survival was not very high,
the experiment indicates that cages can be utilized for the seed
rearing of murrels and magur.

.1 • 8 .6 Seed ,rearing in nursery ponds

./ .;

Se'ed;0 f £. marulius co Ll, ected from river Tung a

during 1962 were reare~in 2nLi~sery ponds (area: 0.04 ha each)
at He State Government Fish F'arftl"Thippuganahalli in Kolar
district. The details of theexperJ.ment are given in Table 26.

1 .6.7 'Rearing of murrel fingerlings in aquaria

T~ assess the acceptance of fresh silkworm
pupae as feed, experiments were conducted for a period of>10 days

"with fingerlings of £. marulius {size: 72.6 to 115.9 mm) and
£. striatus (size 54.3 to 107.1 mm) in aquaria (size: 60 X 30 x 30
.em) having 25 1 water, feeding with fresh trash fish and silkworm
pupae. The details 'of the experiment are presented in Table 27.

Fingerlings of £. marulius and £. striatus
consumed fresh silkworm pupae, but not as readily as they took
fresh 'trash fish in which case the growth was invariably better
,than that with fresh silkworm pupae .

. ' ....•
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1.9 SUPPLEMENTAL FEEDING OF ~MAGUR AND 5INGHI

Experiments were initiated for evolving suitable

f'o r rnuLe ted supplemental feeds' for air breathing catfishes, using

readily available in~redients •

1.9.1. . Formulation of fpeds

-~i~~different feeds were formulated for

magur and e i.nqh i,', using c omponen tejs.uc h as r i.ceb ren (RB), groundnut

'j :-

e ak e (GC) ,~fishme al(FM) ,dr id animal blood-''fAB} /:i:lri,ed cowmanure
.' ',. 0:' _ ~ . .', : ':: :: i " ,.

and commerciaT agrofeed (AF).: lTh,s:~'oinRound:ed feeds· were
'. ~";. .i ,- " ,'I .:. 1 • ., '. •• •• _;. t , r;,

into water stable pellets'using .whi, 'be fl:ou.r a s binder (5 '%)
(CW)
made

with th~ help of a hand mincer~ sun dried, an~ s~or8d.air tigh~

in plastic baq s , The ingredients of the feeds and their ratios'

are qi ven below

f..ee.£.~· in'gredients Ratio
;, :

F1 RB arid GC "3 · 1'.
arib

r--
f; _. F2 RB AB 3 1

"

.r r a RB and F~' :3 ·'1·F4 CM, RE and FM 3 e ... .. ,.

F5 CN, RE and FM 3 ,1
F6 AF

1.9',2 5creeriing of feeds

The proximate co~~6~itio~'bfrth8 different

"'-',.'f ee da: Ls- g:i.ven~ ill Table 2C.

, ..

.. ~

A preliminary exp er Lmenf was 'conducted t,o

evaluate the feeds using fingerlings of singhi as test fishes in
specially designed basket c aqes (area :, ~.3 m2) in 5ankey tank,

Bangalore. The stocking 'den si ty was 15 fish cag e-1 The experiment

was run for a period of f11 days. The different feed pellets were

given daily, at the rate of 5 ~. weight of the stock~ThB ; growth
t \
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-1of fish ranged from 30 to 60 mg day The details of the experi-

ment are given in Table 29. The study indicated that the feeds

may be ranked as follows based on their'performance:

F5, F4, F6, F1, F2 and F3.

1.9.3 Growth of magur ant!· si 1J9...h i, uJ'lder supplemental
feeding

A preliminary experiment conduc.t ed.i to compare

the giowth and conversion ~fficiency ofi. batrachus an~tl. fossilis

~hen fed with blood obtained from abattoir (boiled and minced)
• .:: ., ", \. ,.~ •. I •

showed that the growth of the former_species iscbet~er ~han that

of the Latt.e r , under similar experimental condLtLo n.s (Tqble 30).

The weight gain of magur was more than double that of ~inghi.

1.10 ENEMIES OF FRY AND MANAGEMENT MEASURES

The yolked larvaeof murrels and air breathing catfishes

with their heavy yoLk s ec , being riot able to move fast, were found

to be ,attacked :and 'killed by.'copepods, 8spec'ially aclo psspp.

To ward 0 ff the attack, only s i cved , plan kton (preferablyroti fers,
and cladocerans) should be given in the early rearing phase of

murrel fry.

No,tonectids (7. to 8 -rnm long) were found to attack

and kill f. striatus fry measuring up to ~6 mm. To overcome this

pr.~blem, the same precautionary measures adopted. fcor controll~,ng

aquatic insects in carp nur'se;t?iesmay be follc;~ve~' with. advantage

in .the nursery rearing phase of murrei t~l~the fry grow to a

size of 22 to 24 mm. They begin feeding bh' notonectids at this

stage.

Dragonfly and mayfly larvae were found to prey upon

the fry and fingerlings of murrels. Mayfly larvae were observed

to stick to the body 'c. and prey upon the flesh of murrel
'.: :

fingerlings (4B to 73 mmlqng).

..
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Among fishes, Oxvgaster spp., Punti~ spp., Mystus
I • I

I,.spp., ~~ tengara, Ompok bimaculatus, _Amb_asni.~ -:n::pp.,. :mtr:l

~. notopterLs in addition to murrels, were.observed to predate
on murrel fry.

1 .11 CANNIBALISM AND. MANAGEMENT MEASURES

Cannibalism was found to be very pronounced in
murrels, magur and singhi, especially in the fry and fingerling
stages, the larger and stronger ories p'reying upon the weaker and
smaller ones. In the normal course, if the fry are released in
a nursery wi~hout adopting any management measure, only a few
surviYo and attain fingerling size because of cannibalism. Due
to this, the fry rearing phase in these fishe~, un;ike in carps,
is complex.

) ..

By rearing uniform sized fry/ fingerlings in
plastic pools w~th adequate feed, 100 % survival of fry.was
achieved. , It Was also observed that by providing feed in
abundance, ·the cannibalistic tendency in fry and fingerlings can
be minimis ed ,

1.12 SEED TRANSPORT

1.12.1 Seed transport under oxyg8~king
t

Experiments W8re conducted holding spawn
and fry of~. striatus in varLo us densities and for different

~
time durations in 8 1 water and Cl column of oxygen is air·tight
polythene bags kept inside tin containers, with the objective of.--- .

studying the physico-chemical changes taking place in the water
medium and standardising t~~ transportation techniques ofmurrel
seed.

In experiments on transport of eggs, only
fertilized eggs were used. The density of packing (number of
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seed 1-') ranged from 400 to 2,000 in the first two sets of experi-
ments which were run for 24 and 48 h, and from 400 to 1,500 in the
third, run for 72 h (Table 32). The ~ survival of seed in the
experiments ranged from 77.3 to 100,0 %, 69.4 to 94.7 % and 71.5 to
97.1 %. The seed, in experiment 1~. on conclusion were still in
emb~ybnib' st~ge whereas in .2, part of them had hatched out while
in 3, hatching WaS complete. The few dead ones had developed fungal.
myceli~ and clustered as floating white masseSi

The initial and final t~mperat~re of water
~ .

in the experimental units varied only hYLO.2G Celsius. The.water
in the experimental units was rich in dissolved oxygen, the value~
b~ing generali~. higher than the initial, especially in those where
the density of packing was low and duration of observation short.
The values of fr~e carbon dioxide, alkalinity and ammoniacal
nitrogen (NH4-N) showed an increase with increase in the density of

.packing and duration of the experiments. The pH was mqre or les9
steady, coinciding with the increase in DO.

. i in experiments 1 and 2.,and 400 to 1,000, in 3 ~ ich were' run for 24,

When yolked. hatchlings(3.0 t9 .3~5 ~m long)
-, ;

'T .were held under oxygen packing, the density ranged from 400 to 1,500:",~\ .

'\..•..48 and ..7.~h respectively (Table 32) •. The..x'survival o.f-spewn was .
:".,,··veryhigh, ranging from 75.4 to 99.9·%, 7L4' to 96.3%,and 11.3 to.

:93.'8 'fa, in the experiments. T'he f Luc bue.eLo n in water temperature
,....... ~

';'wa~lim~tec,l"z":' to 0.30

conclusion was higher than
Cel~ius. The concentration 0 fDO on

)

th~ initial in all t~e experimsntal
cont a.Ln er-arexcepti.nq in one set (experiment 3) where it,was· less
(£i.4 9'l--~) and the density of packing, 1,000. In general, higher
values of DO were obtained in experi rnen bs where density of packing

. WElS 'less and duration of observations short. The dissolved free
C02, alkalinity ~nd NH4-N content showed the same trend as in the
ea~lier e~periments. However, although the densities of ,packing
in these experiments were cqmparatively les9 than those with
developing, embryos (TabLe 34), the Lnc'r ease in the concentrations
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of free C02, alkalinity ahd NH4-N was significantly higher. The

pH showed a decline w.i th .inc r ecs e in density of ,Jacking .arid duration

of experiments.

Fry, measuring 9 mmwere packed in experi-

men ta 1 to 5 (Table 33). The puck ihg den si ty rang ed from 400 to

750 in experiments 1 and 2 which were run for 24 h. Theexperi-

mental units of the former were transported covered and:~he latter,

exposed to isunligiht. The x su rv i.vo L in the f Lrs t; 'l;anged from

72.5 to 94.8 % and 'in the other 63.3 to 85.3 %.Water temperature

in experiment 2 at conclusion had jncreasad by 5.1 to 5.50 Celsiu~

from the initial value wherbas in~,' t~eincrease, ~as 'only ± 0.1
i" .•

to 0.20 Celsius. Significant dSCre8Sg in DO and pH a~~ ,increase

in free C02, alkalinity and ~~i:4-N I"J8H) recorded in experiment 2 in

comparison to 1. ':In ex per Lmcn t:s :3, 4 and 5 which were r un for

36, 48 and 72 h, t~~ d~nsity of packing ranged from 300 to 600,

25·0 to 500 and 125 t"o 300 ar:d tile su r vi.voI of fry varied from 71.7

to 92.1 %, 68.2 to 84.3 % and ~O,,:~ to 79.2 % .res pect Lve.Ly ; Although

the density of packing in 'che e xr-e r i.ment.s w as co ns i.de r ab.Iy less

than those in Tables 31 to 33, J',h8 values of free C02, alkalinity

and NH4-N were higher and DO an d pH lower at close, apparently

as a rosult of the higher oxyg an demand an d excretion of"larger

amounts of m8tab~lites by big~er fry. The values of DO and pH in

experiment 2 which was exp6sed to sunlight and run for 24 h were

less, and free C02, alkalinity and NH4-N rno r e , at cr-nc Lusi.on than

those of experiment 2, which was run for 35 h.

17 more exper i.men te jwe r e conducted with

fry of different sizes. The density of packing, dvration of

observation and the x percontage'Qf survival were as in Table 34 •

. With larger fry, even when the, density, of pack Lnq was less, th e

DO content and pH of w a+e r decr e as ed while free C02' alkalinity

and NH4-N increased consider~bly at conclusion of the experiments.

In c xp er Lrne n t.s 13 and 17, where the fry

were repackcd; the survival at 72 h ranged from 51.B to 84.6 %
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in the former and 69.4 to 96.7 % in the latter. The values df

DO and pH of water at conclusion of th es e experiments were hLqher'

and free C02. alkalinity and NH4-N,l~wer than those of 12 and 16 ~

duratidns.

It was obs8r~ed.that wh~n Va~ious factors

individu~lly or co1lectively r~achedlethal levels in the experi-

mental units, the colour.of fry s Low Ly changed f r-omv Ld.qht brown'

to dark. The fry showed signs' of distress, congregating an d

gasping nE'far the surface of t wat er iater went passively down, moved'

erratically and died~

When fry ~n conclusion of the experiments

were directly released in rearing ponds or containers having a

large water column, considerable mortality 'occurred as a result.

of their failure to Gome up to tho water surface for br~athi~g

atmospheric air., Hence tho contents of the experimen taluni ts

were transferred to a basin .an d the water w es qr adua.l Ly r ep Lac ed.

with that of rearing pond. The fry were allow~d tp acclimatize

and feed on the plankton available in the water and were then

stocked in the rearing ponds in which c ase+Ehe mortality waS

observed to be negligible.

1.12.2 T~nsportation of seed in open containers

The fry (6 to 30 mm) off. rtriat...us and

£. punc~at~ could .be transported with negligible mortality in

,tlundiE', (cap-acityv: 100 1) at 300 to 100 l-1.fDr 4 to 1b:h without

renewal of' water. Fingerlings (31 to 60 mm) of the two species

also so uLd be transported Elt a den sity of 80 to 50 1-1 in hundie
'(

without mortality for periods ex t.endLnq+fr-om 4 to 8 h. The

tendency for jumping in the fingerlinga could be controlled by
,

the introduction 0 f some aquatic weeds in th e co nt ai.nez s ,

The seed of f. marulius was transported

with .Cl~dwithout oxygen. ~~hen s eed carriers: (cap,p\.-4 ' 20 1;
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volume of water t 10 1) are used without oxygen, up to 750 fry
! (size 43 to 95 mm) could be transported safely for a road journey
of 10 h duration without change of water enroute. However, under
oxygen packing, up to 250 fry of the same size only could be
transported without morality for the 'same 10 h journey duration,
probably due to the smaller volume of water available in this type
of contain er.'

Seed of magur was transported from Mangalore
,

to Bangalore by road in small mouthed plastic containers (10 1
capacity) holding 51 of water, covered with a perforated lid, in
20 h. The si z e range of fry and numbers held in each containers
are given below

Leng th (mryJ~ weisht ill No ',!? f seed contain er-1range x
15 62 .•.,; " 0.480 500
25 55 0.405 730
56 - 82 1 .125 500

Water w~s replaced enroute at Hassan after
about 6 h journey. The fry w.i th st oo d the journey of 10 h without
showing stress. However, in each carrier, 3 to 5 specimens ~ith
just head a~d vertebral column were seen~ Apparently, the flesh
of these probably weak specimens was completely eaten by the other
fry.

There is perhaps no need to transport magur
( ,

seed under oxygen packing as there is ~poss~~ility of their
puncturing the polythene bag with the strong pectoral spines.

1 .13 PROPAGATION OF THE GIANT MURREL

With a viewtQpropagate the less common £. marulius
in tanks devoid of this species in~~ngalore, 575 fingerlings,
weighing 4.5 9 (x) and 20 brood fish, were released in Hebbaltank,
during 1979. They made use of the hithe~~o underutilized abundant

,
:",.
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forage fishes, grew fast an d established in the tank. ,The species

formed 5 and 30 % in the commercial catches f r om this tank in 1981

and 1982 respectively.

1,.14 CULTURE EXPERIMENTS

Because of the rith accumulation of organic matter,

swamps can be highly productive under proper management. The
r . '": ..

oxygen depletion o~c~rri~~ iA such wat~r bodies will not kill air

breathing fishes if cultured in them and high yields can be expected.

In view of'theefficiency of feed conversion and the capacity

to thrive in over-crowded situations and t~eir high, demand,

culture of air breathing fishes such

striped murrel,magur and singhi was

as the giant murr~~~
", ..';': , :!" '!

atte~ptedin d8~eli~t tanks

~-.

and fish cu l tur e. PO[1ds lilIith su pp1eme nta 1 feeding. P;actic'allY
i.,.'

very little work in these lines has been,done.
,':.i

" { "

," \:- ..

;-,'

Due to the constraints with regard to field facilities,'

only a few experiments of a preliminary nature could be conducted

,on the culture o f i e i r breathing fishes. Howev e r , the data
';'., .

gathered hav~given sufficient indications regarding their poten-
•••• I':'"

tial for culture.
":'; ".'

1; 14.J." Culture of murrel§.

1.14.1.1 Culture'of C. striatu5 in
sw~mpy p"n-'

Six simulated swampy ponds in

the fish farm at B.R. Project were stocked with minnows such as

Puntius stigma, .E.~fltil!§.. ticto ,Rasbora daniconius and Amblvpharyn-

.92.£9..!l ~ to multiply and sefve as forage for the murrel,,'

£. stri~r which was s to cked after 2 month s. Care was taken to

stock uniform sized murel seed of the same brood in/each pond.

Because of limited field facilities, the experiments could not be

replicated. Ponds 1 and 2 were kept without any treatment
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(control) whereas fertilization with cow manure and,lime waS

done in the rest. The layout of the experiment is given in

Table 35.

1.14.1.2 Culture of £. marulius in
swampy pond

Manuring helped in production

of food organisms to trash fishes which multiplied rapidly and

formed sustained forage for murrels. The ponds W8re harvested
-1 -1after 6 to 12 months. The computed pro du ctio n ha y~ was

128.7 and 143.6 kg in the control ponds arid 713.1 tD 894.8 k~

in the ponds where manurin~ and other ~anagement measures were

undertaken (Table 36).

In another exporiment a swampy

pond (area: 0.0285 ha) was stocked with trash fishes at the
-1 . - -1rate of 20,000 ha (£ weight: 46 kg ha ), two months prior to

releasing of murrels, so that they could multiply and fo.rm

sustained forage for murrels. Fingerlings of £.. !!la:s.Ld.~:t~ (61
to 61 mm long), were stocked in the pond at the rate of 10,000

-1ha • Manuring was dispensed· with and the stock fed with dried

trash fish at 3 to .5'% body weight. The experimont was concluded

after 9 months of obse~vation. E~.th7ln the fish had attained

a X weight of 290 g. With 83.5 % of recovery, the total weight

of fish harvested from the pond was 68.4 kg~ The S production
. -1 -1

worked out to 2,401.5 kg ha .. 9 months •

<. -:.:.:

1.14.1.3, Cylture of £. ~':l~ in
ear th fen. ·pond

An earthen pond (area: 0.06 ha)

at the State Fish Farm, Hesssraghatta, Bangalore was stocked with

900 fingerlings of C. marulius, in the site"range 91 to 165 mm
- F '.:

(x size: 119.5 mm/ 3 -.25 g)~.". Tt"je stock was fed with tadpoles an d.
.,

trash fishes collected from nearb'ypo'iids. Fair some time they
.;<. 't.

v.
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. 1 .14 .1 .4 Cult Li reo ( £. l!WJ:.JJ ..:l.i..!J..2. in ea ges

,
were also f~d on minced marine tra~h~ish. There was Lernaeg sp.

infection in abo ut 8.57 % of the s t ock when exam.i.ned on the 30th

day of stocking (1 t02 Lernsea sp, -in each fish). As '8 result of

frequent chang e of water, th e infection dec Li.ned arid 'b'y::ih e 60th
':: ,.

day th~re.were practically no fish afflicted with ~h6 p~ra~rte in

the pond. The water supply condition to the fish faim~as

severely affected by November due to th~pTcvailing drou~ht

condition in the area. Since the waterqolumn in the pondwas .

very low, the fish were found getting embodded in the mud and

becoming weak and d~ing. The fi~h were drag nettedandt~e

details of recovery (41.6 %) and produ ction are given in Table
. -1

37. The net increment was 0.49 g day

An experiment was, conducted on

th e table fish rearing 0 f the gia~ t murrel, J~. marulius in
2 . -captivity in a circular floating net cage of size 5 m" (underwater

3. 6volume: 5 m ) fromIll3cB'mb~:c .1.984, for a period of 1 o days. The

sto:~k.ing densit,ywas'4D fingerlings' m-2 (200fingerlings in.5'A!2

cage) in the rar:ge 145 tc? 245 'mm in tot;}lloingth (x siZe: 155 mm/ .

25.8 g). Feeding waS do ne cas f ar+e s possible daily with freshly

collected tr ash fish .a t th eli'~t8 of 10 to 12 % of tile ~eight of
the stock o,n wet ;weight:basis •. 'The x size rJtta1nEic!by the fish

on finalsampJ,ing (after- 160 days) was 177.1 g (sizerahge ~ 198

to '36r~~;;65
c
to 270 g}and the gross and net p;oduction 'obtained

, ;: '. c .' '2 1 .
were 6.9 and 5.9 kg m- .' 160 days~r8spectively, with a survival

of 98 %, which i_ncidentally is Q record production so far in

cage cultlJ~~;of £.. marulius., The f'o cdv quo td en t r was 2.5, based

on the dry weight of the feed and wet biomass g~in ~y the stock.

The experiment indicated that

the giant murrelcanbe ~fficiently utilized for the conversion

of trash fish i~to quality table fish.



42 t.

1.14.2 C~lture _of magur ,

1.14.2~1 Culture in eartheD 1 pond

An experiment on the culture
of £.batrachus was carried out for a period of 220 days from
January 1983 in three earthen ponds (area: 0.05 ha each) at
State Government Fish Farm. Hagaribommanahalli (350 km from
Bangalore, latitude: 150 20' N; longitude: 760 13' E) having
granite stone revetted ~ykes holding a ~ater column of 50 ~ 25 cm
The ponds were uniformly fertilized with cowmanure at the rate

-1 .ef 12 t'ha •

The fingerlings of magur
(19,OOD' collected from'nature) procured from West Bengal were
transported by rail in 10 round galvanised iron drums, each of
100 1 ~apacity. from Howrah to Hagaribomma~ahalli, covering a
distance of 1,922 km·in 51 h. Water was partialiy replated in.the
containers en~oute once at Vija~awada railway junction (34 haftei
commencement of journey). On arrival of iks t6nsignment at t~e
fish farm, about 33 % of t~e seed were 6bs~rved to have died and a
large number tit th~ surviving ones were weak due to stress, strain
and injuries ~ustained durind t~ansit. The live tineswere sorted

,-1 ,out and gi~en a bath in 10 mg 1 ,Furan~ce (Furanace gran~le~ 10% :

.chemically n~furpirinol· man~fact~red by' Dainippon Pharmaccuti~~l Cb~,

; !

)...:td.,25 Doshbniachi 3-Chome, 'Higashiku, Dsaka, 541 Japan) solution'
for ebout ' 10 min. After sample measurements, th e fingsrlingsw~~.
enumerated and released in the experimental ponds. Since ~ome'
more mortality of.the badly injured seed was expected, two concrete
cisterns (~ith60il bottom) were stocked with tOo fingerlings
each and; based on their survival 15 rlays after, the final stocking
figures in the ponds ~ere adjusted. The details of the stocking
of the ponds are given in Table 38.

Chitkmesh (loeally avail~ble
commercial poultry feed) was ~iven as feed to the fish stock / -
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after binding with white flou~ (7% w/w). The flour was mixed
with water and' boiled tomaK8 a thin pasta to whicH chickmash was
added, made into balls and kept in eerth e:n vats in the four
corners of the experimental ponds. The daily ration p.rov i de d was
t.5 to 3.0 % body weight of the stock. During the last 120 days'
of the experiment, because of the poor growth of the stock, the
chickmash was fortified with 13.0 % fishmeal.Feeding was done
once a day between 09.00 and 15.00 hour for the fi~st 57 days
and thereafter, twic~ a day at 88.00 and 15.00 hour. The experi-
ment was run for a period of 220 days. The quant~ty of feed
supplie~ in the three ponds during ,the.experiment is given in
Table 39 and its proXimate composition, in Table 40. While most L

~f the feed was consumed by the fish stock, part of it may have
got dispersed in the pond.water and acted as fertilizer.

The water quality (range)
in the ponds was as in Table 42. The water which was fairly
clear in the beginhing turned brown after fertilizing with
cowmanure. Zooplankton dominated the plankton populat~on up to
March in all the ponds. Hbwever, from April onwards the popula-
tion of phytoplankton was more than that, of zooplankton, except
in August in pond 1 where the reverse was the case. Blooms of,

Rivu1ariasp., ~ iru1in asp ., Cera tiuf'!l sP',' and [Vii cr..l2.£.Y_~t is sp ,'
appeared in the three ponds in d if f er ent months. Among th e
zooplankters, rotifers (KeI.:::3telJ:.,§sp p .",B:C2.c_h.ionussp., and
L~li~ia sp.) and copepods (Di~_~~~~€ sp.; ~l~~ spp. ana their
nauplii) were the dominant forms in the ponds.

Harvesting was done by (
operating a drag net thrice in each' pond, followed by partial
draining and picking up the fish f rorn the bottom'lt\~.d,using dip
nets. T~~ dat~ on the ~ size of the stock in the ponds at:the

."':

time of completion of the experiment, the percentage recovery,
gross and Met production and food quotients are given in Table
42. It is esti~ated that about 5 to 18 % of the fish could not



44

be recovered from the ponds becaUse of their escaping into the
numerous crevices in the dykes, below the water surface.

The gro~s production from the ponds ranged from 1.5 to
-12.8 t ha • The increment in weight of the fish was 28 g in

the two~ponds with higher stocking density and 44 g in the
pond with lower stocking density, Le. 3.9 to 6.0 g month-1;
in contrast to the high growth of magur in the experiment in
spite of ideal water temperature (25.8 to 31.5° Celsius) is rather
surprising. Although no mortality waS observed, the DO and
high free CO2 appears to have adversely affected the feed
consumption and conversion and grLlwthof the fish. Further,
the poor growth rate of the fish and the low production may
probably be due to the cu~uiative effect of the inferior
qual~ty of the feed, commencement of maturation of the stock
resulting in the reduction of somatic grc:wth and accumulation
of matabolites in the water, medium.

I,

1".14.2.2 Culture in ~ursery pond

With a view ,t0 utilize
caz-pnursery ponds dur Inq off-season, the fry (340) of,
£:. !?.~trachus(length range: 28 to 77 mm ; ;c length: 48.9 mm;
x we~g~~: 0.94 g) procured at Mangalor~ 'were stocked in a
small eartheh nursery pond (area: 0.002 ha) of the private

,fish farmer at Kodigehalli village, Bangalore for rearing
to table size. The fish were fed with left-over feed from
the fish farmer's poultry farm. Since the water level in the
pond waS shrinking rapLd Ly and thefi,shwere being pr-'Wed
upon by birds~ the pond was dewatere~ and 217 fish were retrieved
(length range: 160 to 205 mm): It was noticed that there were
underwater crab holes in th~ commondyko, separating the
nursery from theadjoining large 'pond,and it is possible that
some fish may have entc:ired,'thelarge pond through the holes.
The growth, survival and' production obtained during the ~earing
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~eriod of 250 days is reported in Table 44. The £ gross and net

production obtained were respectively 5,050 and 4,840 kg ha-1

in 250 days.

• 14.2.3 Culture in cages .

An experiment on the

culture of magur was undertaken in 3 cages made Qf knotless
Q.

nylon webbing of mesh size 12 mm (area: 2 m each) stocking

with 200 fingerlings (i initial ~ize: 111 mml 7.4 g) at the
. -1 .

rate of 1 million ha in each caq e . The fish' were fed with

a mixture of rice bran, dry fish (Cooked) and' groundnu·t·'·;;~ke

in the ratio 4:2:1. The experiment was run for a period of

3 months. Grm~th, s ur vdve L of the stock and production were

as in Table 45.

1 .14 •.3 Culture of singh~

An earthen pond belonging to an

agriculturist 0 f .Ja Lah alIi village, Bangalore WQG. ,sto ck ed

with 2,250 ,fingerlings (8.0 to 102 mm in .Lenq th and 6.3 9 in

x weight) of singhi ~t a de ns i by of 0.15 mi.Ll i.on ha-1 during-

1980. The fish were fed with a mixture of rice bran and ground-

...... nut cake (2; 1 ratio). They attained a size ranging from 152 to

185 mmwith a ~ weight of28.5 g in 4 morrt.hs . A total of 594

stock (26.4 %) weighing 16.,9 kg (1, 126 kg ha). was harvested
e

from the pond. All the fish could not be retrilsP. as, the pond

'!'Jas de;p in "th'e '''middle an d was Heavily silted and it co uld no t

be drained~

A ne~ly built side revetted soil bottom

pond (area: 30 m2) ofi another agriculturist

Bangalore was stocked with 1,800 fingerlings

X weight: 18.3 g} at the rate of 0.6 million

at Doddag ubby,

of singhi {initial
. -1ha • The fish

were initially 'fed with a ·mixture of rice bran, groundnut cake,

I

j
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ra~i (Ele.ustine. c~raca£~';l)flour, fishmeal and silkworin pup ae

in .the ratio 3:2:1:1:1 and later v,'ith a mixture of rice bran,

and biogas slurry in 1:1 ratio (dry weight) at 10 % body

w·eight. Once in Cl month the pond was d ewat er ed , tleared of the

bottom accumulations an d filled witf: f'z e s h water. About 10 %

of the 'stock, when they attained a X weight of :'12.5 g, developed

abscess on their body. With treatment the infection could be

controlled and the stock recovered within iD days time. 7

monthsl,ater, 1,,465 fish weighing 72.0 kg was harvested from

the pond. T.he xWei<;jht. Q·f fish was 49.2 .q , s ur-v iv al, 81.4 %
. -1

gross production" 24 t ha in 7 months.

Culture in swampy ponds

',,' .

12.14.4

. "~Jith a v i.e» to demonstrate

the production potential in mixed c u.l tu r o of air breathing

fishes, a swampy pond (erGa ; rJ.'1 ha) in Lalbagh, Bangalore

was stocked with them. The Layo ut of the experiment was. as
,/

given 'in 1able46.
..

l'-'furrGls were trained to

ecce pt supplemental feed .by providing fresh f i s hea.i Ln the
I ~:.

beginning, which Was progressively substituted by dried marine
. '.

tr/!!sh fish (soaked and chopped) and- fresh silkworm pupae. The
··1quantity of f e ed given day was adjusted according to demand.

The feed was, broadcast twice a day in the feeding area cleared

of weeds.

Among mUrrels, £. marulius.

responded wBllto the supplemental feeding. The growth of the

s pec.Les was remarkable durir.g the first_ 3 months, rather slow

during 4th arid 5th mont+: and again picked up in th e 6th month

(Table' 47) . After the 3rd month. th,e fish stock could not be

fed adequately. The experiment wa~ concluded after 7 months
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, "

and a total of 235.75 kg fish was harvested from the pond.
-1 ":'1 -1

The.£ production was 2,358 kg ha 7 months (4,041 kg ha
. -,1
yr ).

The fishes were sold_at the
-1r a te 0 f .Rs, 8 kg The details 0 f r eco very pe rcentage, production,

expenditure and returns (o~curront price z.at.es ) are p r e.sen ted

in Tables 48 and 4~.

The poo r- survival obtained

in f. punctatus

by 'f.~-:-ma£Lilius.

stock the fo~mer two s~eci8s with the latter.

and £. striatus may be duo to pr eda ti'b'n';~:;
5-.,-·"

syggesting .L Iiat it. may not bo desirab le to co-

The second experiment Q~

the culture of air breathing fishes in the same pond was initiated

by stocking 810 fing erlings -o f £. marulius, 110 £. strif.ltus an d

1 ,000' £. batr~. The fishes were fed with trash fish es and a

mixture of groundnut cake and ricebran. £. marulius, t. striatus

and £. batrachus attained9QO ...tc ·1,85-O-,'~ 5tl to '680-'~nd 210 to
.~-, ,

3~5Li~,~_ei~,~,~,j :r:especi;ively within a culture period of 12 months.

UA~Q.t~Matel~,the fishes could not be-harv~sted {n time as

dewate,ring the pond f'or collecting the stOCK or Clearing the

th ickly' in fested aqu at Lc weeds (Nymphae..i!,S p.' a~i:fSalvinia sp , )

for operating nets co uLd not be done due to ·certain administra-

tive pr ob Lerns from the Lalbagh au tho ri ti_B,S•. Hcwev ez , after a
.~' - .'

lapse--of-10 riionths'~" a-total of 38.5 kg of murrels and magur

could b~ collected from the pond.

1~'.•12 .4 .2 Culture in cisterns

To assess th e feasibility·

of culiuring air breathing fishes in cisterns, experiments were

cond(j~ted with fingerling s 0 f£. marulius, £'~striatus and

£. batradius~The s to ck Lnq rates were 150,200; 250 fing'erlings m;'2
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Trash fishes collected
nearby

f'r omr-, ponds were given as feed forL '
of trash fish, groundnut cake and ricebran,murrels and a mixture

for singhi. Although the growth of £. marulius and £. batrachus

was encour ao ing, that of £. s triatubs was disappointing'. Gross"
, -2 -1-productibhranging ,ft-om"16.325 to 22.150 kg m - 6 rronth in'

£. marulius, 4.050 to 5.220 kg m2 6 months-1 ih £. striatus - ,,'

and 12~800 to 18.475 kg~2 6 mo~ths-1 in £. batrach~s wa~ obtained.

A clstern (area ~ 40 m2)

available with an' agriculturist at Dcddaqub by near Bangalore was

stocked with murrels, singhi and magur at a den s i.t.y o~ 0.1
-1million ha • The number of fingerlings stocked and their x

size were as given below

Species' No.stockBd' Size offingorlings(x)
length (mm) weight(g)

, £. marulius

" .. C. striatus

" ti·; fossilis
',"',

.. ; £" batrachus

110 115. o 11 .25

75 c. 72.4, 3.00

105 96.4 8.75

110 125.3 18,.70',

The cu 1tur ist wasadv ised to"

f eed- the'tnurr~ls with trash fishes and the catfishes with a

formulated pellet feed consisting of abattoir waste, fishme~l,
~

poultry droppings and silkworm pupae in 3:1:1:1. Due to non-

tavailabii-ity of,'trash fish on r cqu Lar-. baei.s, discontinued the

feeding of murrels. However, the feeding schedule for catfishes

was adhered to £. batrachus attained (100 to 120 9 (x : 105.4 g)

and singhi, 35 to 55 9 (x : 40 ~5 g) in 6 months. The survival was

100 % in the former and 74.2 % in the latter. The total production
, -1 '

from the cistern was 14.75 kg (c prod~ction : 3,688 kg ha in

6 months).
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Harvesting of wild stock from a
derelict pond

'.

A small circular swampy pond (area: O.Ob9

ha; depthi 1.5 m at the time of h~rvesting) situated- near Hebbal

tank, belong ing~o an agricuI turis t ,w~s.>,3Tarvested in r~ay 1984.

During. the ea~iier years it was obs'e~~ed that th e impoundment was

h arb ouz-Lnq magur, singhi and murrels. In monsoon months (July

to September) the pond becomes connected with Hebbal tank. It,
,.

is infested with Typha SPa (in the periphery) and Hydrilla SPa

Air. br e a th Lnq fishes migra,te to the pondf,rofn Hebbal tan k , and

.o ther- water bodies in the ce t chrnen t area. Botht-lebbal tank

and t~e derelitt pond studied completely dried up during May 1984.

The fishes cau~ht from the pond .~efe mostly one year old~ The

harvesting of the pond was d one by dewatering (using a punps et )

and pickin~ up the fish with the help of dip-nets from the bottom

and after Ln i.'t LeL netting •• The soil at bottom waS lpose up to

50 cm depth and it was v'e;ty----difficult to recover the fishes,
",::: .. -,- , .

especially singhi arid magur, which got embedded in the mud ;' The
.~~ .

details of the harvest ar evq i.ven in,;T:abls 50 .•. The gross yield

obtained ir,om 'the derelict, ponei' was 37 .51".k(3 (4,168 kg _h.a-1).
'-"'" .::;:.:.- ...•...'"

, " c" .' '.:~

Four specimens of£., .!:!l9EuJj.u's'(size range:

600 mm11,500 gto 105 m,m/c1,800 g} were also caught. from the pond.
- '''',

from th~ study of th~ii scales, the fish were fbuna to be of 2 +
years old. They seem to have migrat~dJ_rom the Fish Farmer's pond

(left out stock from second,c"L1.ltur'e-- ~'~-periment) during rainy
.......

season. None of themurrels (botltn £.~marulius and f. s t r i at us )

collected from the pond were in gravid condition. A fow magur

and singhi however, were found to be rna+u.re ,

( :.

1: .15 PARASITES ANDDISEASES

1 .15.1 Parasites

The parasite~ most commonly encountered ~R

murrels were Larnaea SPa and Argulus sp. -Muirelshaving attack of

!
J
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these two crustacean parasites were come across both in swamps
and ponds, the incidence being more during summer end winter
months. From the higher frequ~ncy of occurrence of Lernaea sp.
~n £. striatus, it appears that this species is more suceptible to
attack by the parasite which makes the fish weak and ernac La ted ,

Among fish diseases, dropsy and fin-rOt
were observed mostly in the nursery reared fry and fingerlings
of £. striatus. Handling was found to be the main reason for
fin-rot and the disease was controlled by giving a bath in 1 %
acriflavin or 0.3 % f'orma.lLn.soiution for about 10 minutes for

In the culture experiment pond at Lalbagh,'

a ",!eek.

•15 .2
..

Eve disease in C. marulius

'..I

e-few specimens of C. marulius having eyedisease, as"evidenced
by the milky white appearance of the eyes, were'come-'~~rdcss~'!The
disease causing bacterium was isolated, cult~red a~d idJntifi~d
as 5taphvloc?'Ci::us~·sure-us.This is the first record of disease due
to~~aureus in fishes.

.15.3 Furunculosis in lie fossilis ) •• .7

In a culture experiment, where finger~;
lings ofli. fossilis- were stocked in a pond (area 30 m2), ~bout
10 % of the fish (x sLzer: 175.4 !))cm/32.Sg) deveLoped abscess on
their body .. A sample of severely affected specimens was brought
to the laboratory for investigations. Abscess material drawn
from the infected fish was streaked on to blood agar and incubated.
The colonies which appeared were subjected to bacteriologic~l
tests to identify, t.hebacterium. The disease wasc!i8~ni8ed

, i\
,as furunculosis, caused by Alkaligenes faecalis. Tests carried
out revealed that the bacteria are sensitive to Kanamycin and
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chlortetracycline. Administration of intramuscular injection of

Kanamycin (brand: Kanein: manufactured by Alembic Chemical

Works Co., Ltd.,. Baro d.a, vials containing Kanamycin acid au Lph ate

B.P.,equivalent to 0.5 g of Kanamycin base) at the rate of 1 mg
-1 -1fish day resulted in cjisappearance of ,the ebacee s ,within

. 6 days. However, when -tih e. drug was mixed with fe ed an d given,

it took about 10 days for the disappearance of the vesicles in

the fish'.

1.15.4 Emaciation in £. ~unctatus

Postmcirtem examination of an ~maciated

£. punctatus found in the margin 0 f a tank in Bangalo"re dU'ri'ng

routine surveys revealed that the fish waS a male with a normal

right testis a'nd an abno'rmally large' i'eft teetis, tha t the

mue ceLes were pale and e t.r-o phi.c ~~d that liver chad become·

,a~rophi~d with yellowi~h coiouration~ The abnarmal test~s

m ees ur-ed 4 x 2 cm in size. It was whiti:sh in colour ancisoft in

consistency with translucent fluid inside arid had four opaque

round nodules measuring 4 to 8' mm in diameter. ThEfgrowth
", ..

....... -... ,-:- ..... .:..

co ns Lst eds of· a mass 0 f neo plastic cells arising frcirti tubular

epithelium of the seminiferous st.r-uc t ure s ; The-stJd.ies.'!.ledto

the conclusion that the fi'sh suffered from toxic hepatitis 'and

primary testicular" neoplasis and that it had been starving;

leading to extreme emaciation.

1 .16
«GROWTH OF TAG~ED GIANT MURREL

Studies were undertaken on the growth of the

,:9:i.ant murr eL by releasing tagged fish- during 1977 and 1984.

Pond reareq-£. maruliu..§.. of length range 143 to 289 mmwere

tagged during:1977 and of 80 to 185 mm, during 1984 (Table

49), with cuff-type external tag sutured to the body by a
,- t;

hypoderm~c sy~inge in the distal caudal region, above the

lateral line. Tbe plastic fish tags were hand-crafted, using
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embossing plastic tape and a letter embossing gun. Monofilament

thread (1 mmdial was used~fQr making the 15 mm long tag-cuff •

• -. .-. - -I" Of' I", .:;. _-.

~n, 1984 thetagge.d 'specimens (No: ·555fA5.. days

old) were reared in a cistern (area: 3 x2· rn} a\fter~ -1~b'elling, for

Cl period .o f 45 days ,-fjnd;were e xami.ned Yo r infection; and mortality

due to suturing" shedding ,af tags, etc. There' wa~'"sCJmemortality

(14.05 %) in the initial: stages up to 12 days. Of the surviving. ~~'

The data on recovery of the fish made from the

differenth.ob.itats are given iri Table 50. The tagged specimens

examined after recapture exhibited no sign of muscle dystrophy

and the monofilament thread fused well in the back muscle. The
-1 ', ..", -..-,. '"

,highest increment in growth was 3.7 g day ,observed in, Sankey
. .

"tank wh~re th~ recoveiy ~as after" 327 days, probably due to

availability~oftrash fis8 in ~burid~nce (Puntius spp., Ambassis

spp., Oreochromis sp., etc) i~ th~ ta~k~ The growth was minimum

in Hessaraghatta tank where the availability of trash fi'sh was

•

tagged fish, only 6 (1.15 %)had dropped their tags. All the

fish were found to .b e healthy with the sce r iot the post-operation

Lnj ury of tagging.

poor.

1 .17 SALINITY TdLERANCEOF FRY OF £. STRIATUS AND£. PUNCTATUS

Laboratory experiments were conducted on the

s aLi.n], ty to lerance of advanced fry (x size 49.91 mm/ 1.054 g)

of £. etriatus and fry (; size 21.3 mm/ 0.080 g) of f. punctatus

holdin~ uniform sized fry of the Same brood in various concentra-
mq 1-1 "

tions of salinity from 3 to 16L,' with 3 replicates. The fry

of both the species, when directly transferred to water of

different saJ.inities, tolerated levels up to 5 mL l-~ithout mortality
mg 1-,1

and up to 7 L. w~th 30 % mortality: Gradual. acclimntization of
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. ~;

fry was found to be advantageous over direct transfer and the

fry of the above sizes a~climatised t~ salini ti~s up to 12 ;mg.1-1
-, ' . mg ,1..•1, '
in £. striatu.s a~d 8'L in £.. punctatus. The Yesu Lta indicate

that these fishes can be used for culture in slightly saline

waters available in coastal areas •
. '.

1 .18
. . ':.'

IMPLEMENTSDEVELOftD

1.18.1 Inexpensive coracle

The craft commonly used in peninsular

India, especially Karnataka, Tamil Nadu and Andhra Pradesh for

fishing air breathing fishes and other fishes in rivers, reservoirs

and tanks is the cor ac Le , It is a saucer shaped craft made with

cat tLe. hide ,_.reinforced with a s pli t bamboo wicker work. Two

to three fis'hete.men ~it~ th'ei~ goar move about in the water body
~ •. , L .!.

in the craft. Vegetableoi"l r : Labou t 'Z'kg) is applied to the

coracle hide every alternate month ~o preserve its texture and ,

strength. With the increase in the price of cattle hide and

vegetable oil several fold during recent years, the price of a

medium size (1.5 m dia.) co r ac Le .which used to be about Rs.180 to
,1 .250 in 1971 is now over Rs.1200 and its maintonance has become

expensive, due to the high cost of vegetable oil, making if
. .

difficLilt for the fishermen to own the craft with hl.i ,liTTiited income.

,An inex~8nsive coracle waS fabricated

by substituting the cattle hirie of the conventional coracle with

high dens;i.ty

(HDPP')'woven

length) and

polyethylene (HD,PE)or high den si ty polypro pelene

sack material of 16 x 16 count {available in running
',J.

coating it with b"itumen. The bitumen is heated and

onm81ting, a thin c;:oatingisi3pplied on the outside of the HDPE/
\,\'

HDPP,lrnuterial to make it water proof. When any leakages develo p- ".. -;...

on the material' due to usage, "another coating of bitumen may be
"of .,

given.: .Inthc event of local~ised damage to. th e material, it is
.; -". l ....

?=:ep~irGd by applying a littlcrnelted bitumen around the hole and

"0" ;
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sticking a piece of synthetic sack material and giYi,r')g another
.. .

.oating ~f hitumen on the top of the piece. Comparat Lve.vs tud Lee.' : ..•

on the durability of the two 'typ~s of coracles ip.dici]~S3d:that

coracle.

of HDPE/HDPP coracle is about one fifth of that of .. a leather

'Theca-st of fabrication and maintenance

.~..
with proper care, bQ.th-wi'll 'serve fo~ 2 years of r equLar- Use.

,", .

The advantages 'bi -'th'e synthetic back coracle ove.r the

Gonventional one are :

.~.,
in owning and maintaining a craft is su bs t arit i a.Ll.y reduced with

the HDPE/HnPP woven sack cor-ac Le-,": This coracle is be,com,ing

po~ular with the fishermen in Maln'ad region of Karnataka.

1.18.2

i)

ii)

The investment is less

Mbintenance expenditure is almost
negligible and there. is no need for

'periodic application of vegetable
oil as in the case of leather coracle.

Expenditure towards repair work is
low and the fishermen themselves can
a t t end to th e same e ven in th e_fie Id,
unlike in the case of leather coracle
where the servic es of an ex per i.en ce d
~obbler ar~ required

Being'light~ c6rrying the coracle in thE
field is eas.y

Chances ..of t,hef-t ·'a:C~leasti as the
material is cheap (Ps, t.«; ) and it
doas no-t f in'tJ 81t~r~'at'e us es , in
contrast to leather .L'...... '

iv)

v)
.... J

Thus, th e fin arici aL Qu~den of th a fish ermen

-r ..
, J

.' , ;-,\'~ .~.

A new<rijeasuring bo ard

Racor d.i.nq the length measurements of

murrels (with cylindrical body), magu~ and singhi (with dorso-

ventrally flat head) is found to be difficult, using the

conventional measuring board, especially when the samples handled
.r

are live. The thick layer of slime on the body in general and
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sharp pectoral spines (of catfishes) in par td cuLar render their

handli~g and meas uzdnq difficult. To ovezco me these, a simple

rneaauzd nq board for conveniently ·measuring air breathing fishes

hasbe.'sn designed. ItC;Qnsists of <:3 split half of h(Jllo~ bamboo,

~ ~Bad~~iec~~ a ~~~~~m~unt~d.'~n.~ ~ooden plaRk and a supportin~

base (Figs 2 and. 3).. The following· are the suggested, inner

diameters of ba~boo pieces for scales of different len]ths~ taking

intoaccountthe.girth of, the fish and/ or the spread of pectoral

. fin spines as the case may be.

Length.of Inner diameter
scale of the bamboo
(mm) piece (mm)

300 45 .t 05

400 ,55 .± 05

500 65 .± 0,5

keeping, the fish straight on their ventral side.
"

The person

Magur, singhi and murrels are measured

takin}] measurements has to hoLd the fish with l,eft'r~~a~~,. placing

it~s, snout touching the he ed piece on the board and use the right

hand to str~ighten the body ~nd .. the tail fin and note the

length. Bec.aus e of the curvature of the measuring board, the live

catfish kept on the board will fit exactly with the pectoral

fin!9 in between the walls, thus preventing it from struggling and

slipping off. 5~miiarly, when the murrel is pLeced , it almost

fi ts,;in t~8 cor-vetur-e of the be ard amd does no t slip o ff. The

time taken for measuring 100 specimens each of murrel, magur and

.

the time saved (%) with the latter are given in Table ~ •

"

singhi in the conventional and the modified measuring boards and

1.18·3 Basket cage

A floating somewhat conicar basket shaped

net cage for rearJ.ng magur and singhi has been designed, keeping

in view the physiological needs of these fishes 'to surfacei·:for

"i I .' ~
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breathing air. The cage, has a large surfacing area, reducing
the chances of the fish hitting each other while making frequent
upward or downward movement.

The cage consists of a frame made of
galvanised iron (GI red of 10 mm thickness with a lower ring (dia:
50 cm) and a larger upper ring (dia: 75 cm) connected by six
supporting 61 rods (each of 60 D~) and a bottom plastic basin
with perforations (dia: 50 cm; depth: 10 cm) fastened to the I

Fig .4•lower ring£ The curved outer surface is covered with well
stretched nylon net cloth of 8 m~ mesh, the uppe~ and lower
edges stitched to the circular rings with nylon twins. The
top of the cage is also covered with net cloth, hand stitched
to the upper ring all along, with a flap which can be closed
or opened. Rexin floats (dia: 15 cm), fixed to each radiati~g
supporting rod, 25 cm below the upper ring, help to float the
cage, providing enough open space above water level. A number
of such cages can be floated and held in an anchored
rectangu,+,a.;rfloating bamboofiame • The cages are light in

; ~:- .r-" ~: '>'~; ". : . I ,~. ( • • . /

wei'ght, easy to handle,durable' and, cheep. ",;
v. ; •• -,

,!
i i

'.' . J Thes~ e~ges~re.~deal for'the'culture
• ',; '. "~ , ' • I. .

" ,

'.,'.cot magur' and singhi in any type of protected freshw'ate~b'ody,
with sypplemental feeding. They co~e hana~ for to~d~6ting:

~j~,-repli~a~ed experiments on screening feeds, studying the
,:.r-.inf;lt1en'c.ed'f stocking density in fish growth, etc. They can

be used for seed rearing' of air b.reethi nq fishes, holding of
fish stock an6 for cunditioning. The cage can also be used
for bi.oass.ey studies of water bod~_e~ using fish as iiidicatqr.
The dimensions of the cage Can be ~aried according to the

( ...

specifii requir~~ents:
.~ I

Circular net cage

Culture of freshwater and marine fishes -' -

'f '
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in net cages and pens is being practiced extensively in recent
y~ars, in both developed and developing countries. In India
attempts made on the culture qf fishes in net cages have been
less successful, d~e to a variety of reasons, including lack of- .-
suitable cage design to suit the tropical fishes. The need
therefore was felt to develop convenient net caqe designs for'the
purpose. A successful d~sign of a circular net cage for culture

,
of air breathing fishes, keeping in view the unique respiratory
needs of these fishes has .bean developed. The cage can be used

I

for the culture of carps also.

. .i : The basic model of the cLrcuLar.,'net caqet

5 m2);tot~1 volume: 7.5 m3; underwate~, ~olu~e :(surface area
35 m ) has three components, the cage frame, the net material and

the flo.ats.

The caqe frame as .shown in Fig. 5
consists of three arc pieces, e.ach,unit 1.32'm inlength,with

nut and bolt'arrangement to.r assembling to form the fr~~e of a
cylindrical cage. The frame is made of iron conduit pipes (20

mm dia, ,16 gauge) used for electric wiring which are light in
weight. Each are unit has uniformly arced t8p and bottom pieces
which are joined by welding three 1.5 m long vertical pipes.
Each vertical pipe has a fLoat-, ril)Y'welded a:t a height of 1 m
from the bottom. The size of"the cage can be enlarged both area-
and depth-wise, the former by increasing the number of area' and
adjusting the curvature, and the latter by in~reasing the length
of the vertical rods.

The cage c~n be made of nylon net
material of suitable mesh siie, d~~ending on the size of fish
to be stocked., Nylon webbing is'stitched like a cylindrical bag
closed on the tOPr with a slit fo~'handling the fish, which can
be closed with a zip fastner. The net i~fast~ned securely to the
cage frame.
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The cage can .be floated ~n the water
using 3 sealed drum$ or po~ythene jorry cans uf suitablasize
(buoyancy 1 25 kg each) tied. to the float rings on alternate
vortical rods in order to keep the cage floating.

The system will be free floating and can
be positioned iriopen water by anchoring. A number of such
cages can be left floating {n the ~~ter body in which c~ge
cuLtur,e of fishes is undertaken. The free floating installations
can only be reached by a boat and thus have protection frdm
tresD pee aez-e ,

The advantages of the cage are

For sampling the stock, the cage can be
brought to a jetty made with bamboo, after det achLnq from the
anchor. The cage Can be lifted out of water manually and the~
f'Ls h stoc k emptied into a hapa or plastic pool for sampling.
Once the sampling is over, the cage is taken out and the next
one brought in.

i) wave action is minimum, the cage
be{n~ circulsr in shape

ii) can be moved with least resistance
from place to place

iii) being circular, rearing space
avail2ble is maximum for the material

·used
iv) aeration/ water circulation in the

cage is bettor and
v) fishes can move about in the cage

with least obstruction unlike in
rectangular cages.

1.18.5 A simple Cl adget for scaling f~

Scaling of fishes, prior to, preparing
for table, is both time consuming ,and cumbersome.. When the
jish to be scalod are too ~mall or too large, 60nsiderable
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time is needed for the removal of their stales. Generally the
fish is rubbed against a rough surface and/ or a blunt knife is'
used to remove the scales. No special gadget or techniques are
in vogue for this purpose in our country. A simple gadget has been
designed for scading fish quickly and with ease.

The scaler is made by modifying the
ordinary 'tyre buffer' employed to buff (roughen) the smooth
surface of used automobile tyres prior to vulcanizing, commonly
sold in hardware shops. It consists of a small piece of wood
of silver oak ·(Grevillea robusta A. Cunn.) of size 15 to 18 x 5
cm and a thickness of 1 cm, fitted with 15 to 17 width-wise
straight rows of pointed steel teeth of about 2 mm diameter
and 18 mm length, of which about B mm will be projecting out.
Rows with 6 and 5 teeth alternate. Length-wise in successive
rows the teeth are ~laced in between (~., the teeth in
alternate rows are in a straight line) to i~crease the ef~iciency
of the gadget. The sharp tee'th are slightly blunted by rubbing
against a rough surface .:Aslig~tly larger wooden piece of

" ).

.r'· ..

abo~t t cm thickness is fix,d to t~~ .toothed pi~ce (tyre buffer)
with screws~ on top'of whi~h ~ h~ndleis fitted for holding the
gadget (Fig 6)~. , ~'..

For scaling, the fish is h~ld by, tHe
head with the left hand; lnserting th~ thumb and pointer fiMg~~
in the ~ill openLnq s and the, scales on one si;deare scraped o f'f

from...~he_po sterior end bfthe' body to the anterior, with swift
movements_bf th~ scaler held in the right hand. The other side
and' the,dors'al and ventral parts of the fish are simil arly.'c.:>
acaLed , The arrangement of the teeth on the sceLe.r is' such ".

.-'.' ".

that all the scales on the fish are removed with one or two
.~.';:. .: . ,- -

strokes, without any damage i6 t~e fle~h. If larg6 fish are
to be scaLed , they may be kept'on a platform instead of ho Ld.i.aq

in hand.rhe scaler costs ebo~t ~.7-00 and is very useful
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in ~oth households and fish retail shops.

1.19 FISHER IES EXTENSION AND TRAINING

1.19.1 Fisheries extension

1.19.1.1 t Lab. to land' programme "
of ICAR

The inauguration of the 'lab
to dand' programme was conducted on Nuvember 21 , 1975. The
Secretary. Social ,Welfare and Labour Department, Go verrirnerrt 0 f

I ' ,
Karnataka pre~ided over the function. The Hon'ble Ministe~ ~f
State for Fisheries, Government of Ka~nataka, inaugur~te~ t~~
programme an d releas ed a brochure on 'lab to land progr~mm~', ,

',Q~ air breathing fish culture, specially prepared for the-occasion •

. J.

An agriculturist who h~d a
'shallow.derelict pond of 0.15 ha was adopted under the 'lab';':to-

. .:.

:land' .iprogl:'ammeof th e IeAR during .1979 its Golden jubile-e year
, "W'.L ;"

for demonstrating the aquaculture technology of air breathing
fishes developed by the Project.

The pond ~as stocked with
£~st~{~tu:s, !le fossilis and f.. batrachus at 42,000 fry ha-1

A h~t'prod~ction of 120 kg fish Was obtained after 12 months,
which gave the farmer a revenue of Rs.1 ~200.- .The layout of the
experiment and harv~sting particulars are presented in Table 52.

The farmer initiated the
second experiment in'th e same pond on 1.10.1982 under the
guidance of the Centre and the details of'stocking~ growth and

, prod.uction of fish during 20 months are given in Table 53.
'" ''I',,', ' ~'
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1.19.1.2 Supply of seed

7,OOn fry of £. striatu~s

were supplied to ihs, Department of Horticulture and ~10 fi~ger-'

lings of g: mar'ul{Ys tothe Department of Fisheries_in Karnataka

for stocking pur po se. 110 finger;tirigs of £. marulius were

supplied to a private fish culturist in Goa. A consignment of

200 fingerlings ,each of giant murrel an d striped murrel was sent

to Palair Fish, Farm in Andhra Pradesh.

1.19.2 Fisheries training

Training in 'air breathing fish culture,

waS imparted to officials of the Kar na tak.a Fisheries Department

and interested fish farmers. The activities of the Centre were

explained to the trainees from the CQntralFisheries Extension
Fisheries

Training_~ent+e, CElntral Institute ofLEducat ion (CIFE), Hyderabad

and the Central Inland Fisheries Training Centre, CIFt, Barrack-

pore. Field visits were also- arranged. for th em.

Mr Abdul Rahman, Assistant Chief,, G .'
Planning Cell, . overnment of Bangladesh; FAO was appraised of

-,

the state of art of the culture of murz e.Ls, magur and singhi :i,n

India and provided with the Institute!s handouts on air breathing

fish culture. Field visits were also arranged.

1. 20 SIGNIFICANT ACHIEVEMENTS

c :

The significant achievements of the Centre towards

fulfilling the objectives of the Proipct are listed below:

1.20.1 Limnologyand fisheries bf tanks

1) Collected' baseline information on
freshwater resources and status of
air breathing fishes in Karnataka.



1 .20.2

1 .20.3

1 .20.4

1 .20.5

1 .20.6 .
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ii) Investigated the limnology and fishe-
ries of ~hr(}e. derelict tanks.

Biology of air breathing fish~

i) Biology of all the economically
i~portant air breathing fishes i~
Karnataka was studied.

.'.-, .

Induced breeding

i) Successfully hypophysed f. marulius
£. striatus, £. orientalis, f.' -'.
.E.!::!.!l.ctatus,..li. fossilis and £. batra£.tll!§.
',"1':: :';o··~.,•...,J.;., th e f orrner 3 species f'or;
the first time •

ii) Stan~ardised the hormone doses for
,;induced spawning 0 f differen t specie s
of murrels. '

iii) Demonstrated successful hypophysation
of £.. striatus and :f,. £.unctatus twice
qw.ring ~he8ame bra eding season, facili-
tating higher seed yield from samo
brood stock. '

'iv) Deve Loped a simple technique for mass
. breeding '0 r murrels with. minimum use
of pitu..i'tary qLard s and less labour .on'
hatching of eggs and rearing of the.
result,ant spawn.,.,.~. , . .

v} 'S~cces~f~rly bred £. batrachus by
providing'hori zontal underwa:t.er h01.;0 13 ,

"in pond clykes.

'. ..

Seed sources in natur~

i) Delineated the seed resources in time
and space'of air breathing fishes in
tanks. .

Incubation of eggs and rearing of f~y

.i) Standardised th e techniques of' Lncu=.«
batin.g eggs and rearing'of f~y of
murrel!:i~

ii) Evaluated the prospects of murrels'eed
rearing in pa~dy fields

iii) Evolved suitable sUfJplemental f eeda
for murrels in the nursery phase.

Seed transportation

i} Standardisod transportation technique'
of air breathing fishes. in open
oont.aj.n ecs and ,itider~xygen packing
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Propagation

" .~

. ~
i) Propag atEEd£. ~~ in tanks' around

Bangalore

Package;' of practices for air breath~ing fish
culture:'

i) Evolved package of pra~tices for cul'tJre
of ~ir bre~thing fishes in,ponds, cisterns. . - ~.
and cag es.

_l.r :.:..:
i'i} ; Formulated an d screened su pp Lernen ta.I

feeds for magur andsi~ghi.

1.20.8

....
iii)njagonised the cause df~xtreme emacia-

tion in a specimen of £. punctatus
through post-mort~.m examination and- . .

hi s to patho log .icaL studies."

iv) Isolated the eye discEii3e causing
bacterium §.. aureus. ine.:giant,. murrel.

~(Succe"ssfullY isolatec:\L·cultured and
. .idenb.i, fied-th a bec t er i.urn causing
furunc.ulosis in rL 'fossilis.Methods
cf treatment of tbe.·di4s.:Basq w er e evolved

r- . after. studying the s en s Lt i.v i ty of the
bacteri um to vario us drugs •

.,
'1.20 ~9" o th er:inv es.tig a tions

) .

1.20.10

i) ThG growth of £, marulius in tanks was
studied by tagging experiments.

i'j:)iDet'ermiDGd.the salinity tolerance of
fry 'of £.' striat~s and: £. punctatus •

.~'~~t~~~'i~ nl Train'ing activities

i) Demonstrated th e economic viability
'of air-breathing fish cu Lt uro in
privately owned ponds under 'lab to
land' programme of I CAR.

". " ~.
1,

ii) Trained the officials of the Department
o~ Fish8rie~ in Karnataka 2nd fish

·..·..·fcrrmers in)th.e culture of air breathing
fishes.
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.>5..xxii) Kumar-ei ah , P • and S, Parameswaran(fv6).
, .' •. ~': • : I "'."'" • ' . ',,' • " -' •

Growth D~ the giant murrel Channa marulius (H,CJfTlil,to.n)in some
•.•.•.'_. __ '''po., .•,...••.••' .

tanks in Bangalcre based on tag recoveries.

Kumere i eh ',P.' an d S. Parame~waran ,-(:tn Press).

Design of 'a ~ircula; fJ::8atirig 'net cage for' fish culture. .:.1..
I nland"'~Fi'sh ';5:0 c, Iridia", .. ::<:~. . -.~.. '.. . .

xxxiv) Kumaraiah, P. and S. Parameswarar:t 1 t987-,
A simple gadget for scaling fishes. ~Curr: 'Re::f:..::z.l§:~:6'1 .:. 61 ,

xXX'J) Parameswaran ~..\S:' arid' P• Kumaraiah ' (NSl'... A'

note on the cage cu Lbu r e of the giant murrel, Chenna marulius
•

(H amil ton) .'

1.22.1.2 Popular articles

i) 'Ano:n,':J 279.1., Lab ••to-land programme on air

breathing fish culture, Central Inland Fish. Res. Inst.,

Barrackpore.
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i.i) n:-~"'ldrai, P.V. and V.K. Nur-uq e s an , 1980.

Murrel culture in ponds. Central Inland Fish. Res. Inst.,

Barrackpore, 5 p.

iii) Kumaraiah, P and G. Gananeela, 1981. An

Fishing Chimes .

J r
iv) ":. A.no'ril., 1984. A new design for th 8 floating

net cages for air-breathing fishes. CIFRI Newsletter, 7 (3 & 4):=
6 - 7.

v) Anon., 1984. A new measuring board f'o r air

breathing fishes. Ibid., 7·(3 &4): 7.

Anon., 1934. CIFRI develops a now low-cost

coracle for fishermen. Ib}9.., 7 (1 & 2) : 3 - 4.
=

vii) hnOil;. -j 9[,5', . N':~"J c ix cu.l ar net cage

designed • .Thi9,.; g (3 & 4)' 2.
.:

.: r-' -",:c it.±,ii ):,~_~,_;", Sealino:o f .f is hBS m ads eas y. ..!B.i9.. (in Press) •

. -

ix) . Introducing a progressive fish farmer from

. Karnataka. Ibid., (in Press).

1.22.1.3 Ph.n. The sis
.. :!

Parameswaran, 5.,,1975. Investigations on the biology

of some fishes of the genus Chenna Gronovius, 1763~, ,.t, Ph .D.

tbesis, Maci~dh Univ.299 p •
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1.22.2 I~pleme~t~ develop~d

i) An inexpensive co r ac Le for fishing in

Peninsular India.

ii) Length m,easl,lring .b oaz d for air brea:thin'g

.f'Ls he s .
\1

, i ..1.:

Hi) Basket cage for air breathing fishes

iv) Circular cage for air breathing fish culture

v) A gadget for scaling of fishes.

1.23 . FUTURELINeOF WORK

The Project Centre had to work cmder. severe constraints

w'ith regard to the availability of field facilities by way of
. . , ~

cisterns, nurseries, ponds and derelict water 'ba'dies. Consequently,

.onlya limited. numbea, of experiments on;i.ndu ced breeding of air
. . ..' .;~ .:: .• J. ',. .~ .': : t .' _. ' \: .~." .~,'

breathing fishes, nursery management and growth could be undertaken.

Neverthless, theq~i<a. qa thez-e d have been extremely valuable,
...

especially when there has been very little information available

on these aspec~s.

India has made considerable headway in carp culture

in recent yea,r~~ However, itsh?uld be mentioned that we already, had

-: con~>:id'8rableemp:Eric;al knowledge on the subject and during the

forty years or so, large number of ponds and oth~r facilities and
~..

manpower have been made available' by the Central and 'State-'

. Go.ernments for research on carp, culture, whereas for a crash

programme for develo pin,g th e technology Cl f th'eaquacul ture of

air breathing fishes, about which p'ractically nothing was known,

the facilit ice fl vailable to th e Cen tre were extremely meagre.

In spite of the limitations, significant achievements could

be made in such Cl short period.
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Future work in Karnataka should probably be direct~d

towards the following

i) Conducting large number of ex per Lmerrts on seed

pr-oduc bd.on of air breathing fishes by methods such as hypophy-
W

sation and manipulation of the environment, to standardise the

technology. Since most of the air breathing fishes do not

grow to a large siz~, the seed requirements will be high in

culture operations, to attain high targets of production. These

fishes generally have low fecundity. Consequently, large number

of them will have to be bred to meet the seed requirements.

Seed of air breathing fishes cannot be co llected from nature

on a large scale, unlike in the case of carp~, as they are

less abundant.

ii) Very little work on nursery' management of most of

the air breathing fishes has been carri~d out ~ue to facilities

limitations. Unlike carp.p.) Hie early stages of these fishes are
J ,'_'

have highly s pec i.aLdsed fe.edingh~bits and are
. r'i:; \: ,;. '. ,,'

mak:' '9.,the riLlrse:ry rearing phSlS~ highlycolliplicated... ;,.:.' ~. . :., . . .. ";..:. "

~". .' '(. ...,

.iVery delicate,

cannib alistic,

Large number of stat~stit::;ally designede,-yardclrid field,experiments

will hav.e to be carried oub ,to e;o~ve_ s ui.t ebLe n~rse:r:Yfeeds and

~tan d~'~'d'~se the riu~s er~, ~e@ring tec~~~que, 0 f' tlies':~ fishes,.:', .
::-.::"\; ,.,' ",' 01, .,' '. :. i,' : ;,·r'" ••.

erisu;ing h.igh surv·.'\~ 1. ~ a •...
"": .

" ...

, ' .. ' \
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Iahd sirlghi acce~t most of the conventional ~upplemental fish

feeds. There is, however, need to formulat~; ~-'fficient'complete
feeds' for these fishes in the lihes of the A~erica~.catfi~h
feeds, based on their specific needs. Floating, soft, p~~leted--
feeds may be ideal for thes~ two fishes.

**xxxx**

iv.). Retrieval of murrels and the two air brea'thin'g-
catfishes' is a problem as they have a tendc ncy to avoid getting
caught in drag nets and gill nets. Murrels are ~enerally taken
in lo~g lines using live fish, frogs, etc. as bait, ~hereeB
magur and singhi are mostly' caught either by dr~ining~water
bodies or by scooping. in the water margins. It ~s rather
diff{cult to catch those fishes from large water bodies~ith
conventional gears. SpBcialise&-gears such as traps, etc.
need to be developed for their ~ffective exploitation.

ink

•
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2 BIHAR CENTRE

2.1 !'NTRODUCTION

The Bihar Centre Lo ca tdd 'at Lah ar Las ar ed, (Darbhanga)

commenced functioning in June 1971 tog'eth'er with th'e Coo;'dinating

(Project Co or dj.na tor t s ) Centre. Thb' latter was shifted tOo

Barrackporein 1974 for administrati~e'reasons. For av~iling

better facilitl.es and forcoord'ination \,vith the State' Fisheries

Department, the L~~ar~asa~ai Centre was shifted to Patna in J~ly

1977 and was accomodatod in one of the Laboratories of the

Bih~~ State Fisheries Re~~arch Station. One pond of 0.03 ha
,.

size was kept at the disrosal of the Cenire for maintaining the

stock of ex par-I.rne nte ~ fishe~ .-,Investigations mainly on three air

breathing fishes namely, ainghi .(!i. fossi_l:LsJ, magur (£. batrachus)

and kawai (~. testudineus) were carried out at this Centre.

Ecological co nd i.t Lons of swamps 'were also studied.

2.2' ECOLOGICALsTunI'Es'oFSWAMP5

~ d~tailed st~dy of Balabh~drapur, Bahadurpur and

Jan~~ano swamps at Darbhanga w~s undertaken. Seasonal and diel

fluctuations in phy s Lco-cch emi.c aL factors, primary and plankton
. '

pr-oduc t Irrn of wet er and nutrient status of bottom soil of the

thre~'~wamps are given in Tables 54, 55, 56, 57, SS and 59.
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Balabhadrapur swamp i,8 a perennial lagoon (area: 0.48

ha) formed by the dialation of the town sewage drain with yearly
flushing during the monsoon and h~s heavily silted bottom,
periodic bldoms of Microcystis and fldating aquatic vegetation
with a depth of about 0.9 to 2 m, fluctuating with the seasons.
The water in the swamp was turbid due to plankton, heavy
suspended silt and inflow of the town drainage, had h~~~ alkalinity
and showed extreme fluctuations in oxygen content. The swamp
is utilized fer the culture of makhana, Euryale fer'o-x.~'The
increased Elemands on the nutrients by the .m.,,!kb.~plants from
F8bruar~ to,~ovembBr probably left little scope for primary
and se eo ndar y pr-o duct i.on , The low oxygen content and the shadin-g

..
of f ect of the makhana leaves made the water unsuitable fo'i most'-.--~-~
of the fishes. After harve st i.nq the .makha,!laby October, the water
became hLq hLytru.z bLd for about a month and only for November-

.~,

December to M~rch, it was amenable for carp culture.

Eahadurpur swamp (area D.6 ha) in Balabhadrapur
village is a heavily silted, shallow water body (dep~h : 0.6 to

'. . • .1 ... .'

1.2 rn) with profuse growth of"makhana.. The p~ysico-c~emical and'.--:.- . :,,' .-.;----,
biological conditions of w~ier are given in Y~bles 54, 56 and
57, primary production in Table 50 and n~~rieri~co~tbhtof bofici~
soilJin Table 59.

Jahomano iaa shallow 6~~mp (area': 8.~·ha) b~~img
high ~mbankment, with floating mat of decayed aquatic vegetation,
over which aquatic gras~e~ su~h as Cyperace~e grew in abundance.
The veg~tation was interspersed with 'profuse growth of waier-
hyacinth. The swamp is situated about 56 km from Darbhariga
near Tamuria Railway Station. Monsoon rains are th e only so urce '"
of water supply. The ~wamp is bea0il~ silted and the bottom
soil is alluvial. The water level varied from 0.6 to 1.B m
through various seasons. The physical and chemical f acto r-a

influencing the ecology of water area were highly adverse. The.
swamp had very low oxygen and meagre primBry and secondary
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productivity (Table ~G); The bottom fauna tended to be more in
number in winter ar4 belonged to Naididae, Vivip~ridae, Ostracoda,
Chironomidae, Stylaria, 3ranchiura, Corydalus,Sialis, Lumbriculidae,
~Qisoptera, ~lossiRhonia, Lymnaea, Bulimidae, Ephippium and Belostoma.

The wo ter in the .swmmps studied lacked movement,
)

was pocketed and had extreme.diurnal pulses of dissolved oxygen
values influen~ed by s~~sonal changes. Abundance of vegetation
elevated the free carbon dioxide content of water sometime to
lethal levels for the fish and other aquatic fauna. Decaying
organic matter was a source of rich nutrients to the water for
primary and second~ry production •. The undisturbed ecosystem
precluded the transfer of nutrients from the bottom s8riiment layers.

The swamps ~ere characterised by tho absenc~.
or poor development af bottom fauna, ~artiAl decomposition of
plant rem~i~sandov~rall low biological pioductivity. Biota was
restricted qualitatively and qua~t±tf.ltiv6 production was usually
low for the compon ant species. Al'so, t,he food relations were
restricted and gro~th rates often slow. T~e ~wamps~abanddonod in
aquatic,insects representI'rig .s.ev er a.L orders. The cond'{~'ions of the
water bodies wet~ such that only ~ir b~ef.l~hing'fishes could thrive
in them.

B 10 LO G I C AL I NV~S TI G11 TI 0 NS' :

2.3 .1 Biology of ~ing~

2.3.1.1 Length-~eight relationship

367 ~. fO~JLilis comprising 51
juveniles (50 to 100 mm), 147 females (122 to 361.mm) and 169 meles
(107 to 270 mm) were studied. Samples were obt~in~d during the
years 1972 to't 974, from ponds. The regression equations were found
to be
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Juveniles· Log W :"5.6460 3.1646 log L; 2 0.9405 (Fig.7),+ r
female; Log W -50817 2.9418 log L' 2 0.9502== + , r ==
: •. ' ~..•., i.._ 2Males Log W -.. -4'2147 + 2.5271 Log Li r 0.8292

2.3 .1 .2 Sexual dimorphism

During the breeding season mature females
have rounded abdomen, extending ~ostGribrly past the pelvics to the
urinogenital' papilla. The mal:es'are relatively l~an. The g ani tal
papilla in both sexes is conspic~ous eyen duri~g non-bieeding
SGaSon. In the mature female the clefted papilla is suffused
with blood fOnd in male the pointed papilla is prominent and
r edd i.sb Ln colour.

'::":.

-2.3.1.3 Fecundity

"

The fecundity rif singhi varied from
1'4,733.,to 36,706 in the size range 222 mm/ 67 g to 205 mm/ 112 g

--, , .: -,

( Tab le:' 60\) •

2.3.1.4 Spa~ning beh~vioU~,
-', .' ,,~}

.Th e spawning"act'i~ity in the species
was found to br.;; prolonged with intBJ;~l)littentm a.ti.nq, releasing a

',: ~.•..
small number".pf eqqS at e ac h mating.

2.3.1~5 . -
Ernb ryo nLc and larval development

~,'.:

-..'';:' Eg.~s',bif singhi are brownish. They
the dev~lopment proceeds. They measure

"~' '\

~··~i'

become tra&'sluceht as
as follows .;..

x (mm)
', '

~Diam8ter of the egg
L 4to 1.6 1 .38

" ,Dia'meter of the yolk'
s ph ere 1.2 to 1.4 1 .29

\-
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The blastodisc is brick red in colour.
"Early segmentation is completed within 1 - 30 h after fertiliza-
tion~ "The embryonic rudimet appears in 3 h. In the successive
stages o f developm-ent, the embryo "spreads gradually over the yolk
sphere. In 4 h the head and tail ends of embryo 3re distinguishable.
Somites begin appearing between 5 to 6 h of development. 12"

somites'are distinct in 8 h old embryo and optic cups appear at
this stage: -In about 10 to 12 h the number of somites increases
to 22 and the Kaupffer's vesicle and the fore_runner of heart are
disting uLsb abLe , After an hour the Kaupf f ez ' s ves icle ddsappeaza
and the lens ~ppears in the opti6 cup. At this stage the ceudal
por,ion of embryo begins to get free from the y~lk mass." The
tip of the tail is round.

The incubation period is 1 B to 20 hat
an ambient temperatu.re range of 26 to 29° Celsius. The larval
development is as follows :

1 dqy old larv.a,

2 days old larva
3 days old larva

4 days old larva
t .

,
5 days old post-

larva
to da'ysold post-

larva

15 days old post-
lar\la

Upr:er" and lower jaws formed; tiny
protraberanees of b~rbels; pigmented
eyes; e.iJ:'c~latingsystem stabilised.

Eyes pigmented; 41 to 42 myomeres formed
Barbels long; pectoral fin buds have
appeared.
Larva started feedi"9; dorsal and caudal
fins sppe ared j . pectorals more conspicuous;
meLano phores arranged in rows.

"Rudimentary rays appearing on caudal
fin; yolk completely absorbed.
Dorsal fin with 6 branched rays, spine
and rays developed in pectoral fin;
of the 53 myomeres, 14 are preanal.
Dorsal fin with 6 to 1 branched rays
as in 3dult; ventral fin with 6
indistinct branched rays. 41 to 46
anal fin rays; caudal fin rays 13; of
the 55 myomeres, 15 are pr-e enaL]

pigmentation pronounced.

Body mea5urement~ of larvae and post-
l,~rvtlc in the various o'tegee ordovelop-
ment are given in table 61.
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2.3.2 Biology of rnagH.;:

2~3.2.1 Length-weight relat~on1hiP and
relative condition Krl.

The length+weight relationship
of £. batrachus was studied by the examination of 750 srecimens
in the size range 40 to 360 ~m (Fig. B) collected from nature.
There was no sig~ificant variQtion in the length-weight relation-
ship of males and temales. The equations computed were as follows:

Adults Log 'vi -5.3838 3.1195 log t.;r2 0.9811= + = :r.", . .;~-;r:.~-:-' ,",,'

Juveniles Log W == -3.8262 + 2.3619 log ~;r2 = 0.9446 ", ,'J:
; ,

.;

Fluctuations in Kn in relation
to length (Fig.9) were more or less identical in both the sexes.
Kn through months (Fig. 10) revealed that females maintain higher
~alue in most of the months.

2 3.2.2 Food and feoding habits

Guts collected ~rom 503 speeimens
(size:9 to 357 mm) were studied. The data weregr~~~~d into 4

. i," . '·i../:.sLze grql..!j:ls"and .the I Index of preponderance' was..,:coinputedfor
"

evaluating the importance of food items (Table 62). The monthly
fl~Gtuations in gastrosomatic index, mean food index, gon~doso-'
matic index and relative condition are given in Table 63/ ..

j . ~. ~

. :}

2.3.2.3 Sexual dimorphism
.:.:

'~"

5e~ual dimorphism in magur'is
simil2lr to that 0 f singhi. The females are,dark grey q~ririg' the

" '(

8r~edij.,gseason and the males brownish in,colour. The females nave a
:..

-'.lar;ve round eelabdomen. The males are slen dei.: Th e'uri.no~-eni,taf,
. '. ".- ," .-/papillo in females is short withi:l bzo ed bnae, ~'ihe:C~Qsin mal.es -.

th.e papilla is large an':!elongat~d." The papilla infemjll,e -r .
protrudBs ~r retrac ts if the f'Lsh'i.sf g'Pt1tlypressed of i'he..
abdominal region, but nut in male. ",.'1

......

. / ...

'" .

" ."

",
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2.3.2.4 Fecundity

The 'fecundity varied from
1,000 to over 20,000 in magur measuring150 to 350 mm in -Length
and increased at a rate slightly high~r than the cube nf length.
The calculated values of body weight,. ovary' weight and fecundity
are presented in Table 64.

2.3.2.5 Maturity and spawning

Matu~ity ~nd spawning of\.: .
.~ ~.. ',:£. batrachus.wer~ studied by ex~mining the stage of maturity of

. ~ .gonads, gonqdsomatic index and ova diameter meae uzemerrta (Figs.
11, 12:&'~13h' The species has a short ~nA distinct spawning ~..

.. , ....;.
period during July and August. Single peak of mature ova in

o varies indicate that the fish spawns only o nce 'du;ri:ngthe
breeding season •

..
The fish attains maturity in a year.

.. ; .,

2.3. i~6" .' Spawning behaviour

. ·ro'

..,: . Th~spawning in th~ species is
Intermitt~nt7mating~6ts 'take'placecompleted in about 6'to eh.

and a small numbe± ~f eggs a~e rBle~sed at·~ach m~tiMi.

2.3.2.7,,
Embryonic and larval developme~t

.... ..... - -

; ". ~:

T~ embryonic and la~val deve-
lopm~ntof magur were studied from fertilized eggs of the fish
obtain:q.db:y.i~,,?.uc_ed breeding.

.'.Fertilized eggs are demersai,
measuring 1.7 to 1'.':9 mm in diame·ter•

•C

spherical and highly adhesive,
Yolk is pale or greenish yellow in colour.
varied from 21 to 24 h at 25 to 29° Celsius.

The incubation period
Hatchlings have a

pigmentless,laterally compressed body, measuring 4.6 mm in length,
bearing a large ovoid yolk-sac (2.1 z 1.6 mm). Yolk is absorbed
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on 5th day. The laxvae co~mence feeding on minute plankton eveh
before the completion of yolk absorption. Compared to the
corresponding stages of singhi, the larvae and postlarvae of magur
grow fast, are swift in movement and a~e active enough to ward
off attack by Cyclops. Aerial respiration ~ommenCBS on 10th or
11th day. The adult characters are attained by the 20th day.

2.3.3 ]..iology_of kawcB.:.

Length-weight relationship and
rel~tive condition

The length-weight relationship
of A. testudi~~ was computed based on the data of 75 juveniles
and 169, adults (fig .14} . The regression equations were found to
be ..

2Juveniles Log W = -6.0211 + 3.7107 log L er =0.0701)
2 . .,,~Males Lo,g vf - -5.2297 + 3.2170 log L Er =0.9791)

Fema Las Log W - -5.1715 + 3.1899 log L (rr=0.9750)

As the valuos ofaxperime~~ ~
males and females were not significantly different, a common
length~weight equation was computed as follows :

Log W = -5.2039 +'3.2053 log L (r2~0.9779)

The 'Peaks' and 'valleys' in.
the relative codition curve (Fig.15) may be attributable to
repeated development of gonads and spawning.

2.3.3.2 Sexu3l dimorph.ism

~. testudineus is sexually
dimorphic only during the breeding season when the males ncquire
a reddish hue en' the body, particularly on the pectoral and
ventral fins. The females ~xhibit sJch calouration only on the

..



..
fins. The black spot on tne oaudsi peduncle in males is diamond
shapedt with sharp boUndaty, whereas in females it is obloM~ and
somewhat diffused.

2.3.3.3 Spawning behaviour

Observations on the spawning
bohaviour of hypophysed kawai were made. Different sets of spawners
took 6 to 28 h after the injection for commencemc~t of spawning,
rel~asing the eggs in batches of 20 to 30. The interval betwee~
successive spawning acts ranged from 2 to 10 minutes and there
were 20 to 30 spawning, spread over 3 to 4 h.

2.4 INDUCED BREEDING

Ex pezLnrerrt s were carried out to produce seed of
£. batrachus, ~. fossilis and ~. ~estudin~_~_ on 3 mass scale, through
hypophysation: The fishes were injected with varying doses of
pituitary glands, in one instalment in aquaria, plastic pools,
breeding.pits, paddy fields and shallow ponds.

2.4.t Spawning of magur

2.4.1.1 With fish pituitary glands

In the year 1903, 3 sets were
injected wit~ homoplastic glands @ 40 to 60 mg kg-1 body weight. of
the fish and releas ed in plastic pools. .Th ere was no positive
res ponse. Later the. breedez-e were transferred to breeding pits
wh eree-f'r-orn 20·fingerlings ofx size 10 g (90 to 110 mm) were
recovered later.

During the period 197~ to 19riJ,
244 sets of magur were.hypophysed with carp pituitary glands, Dose
of pituitary hormone administered ranged from 10 to 200 mg kg-1

".' .

:.: .
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r~cipient. The results of experiments carried out in plastic
pools an d aquaria the response was' not eati sf ac tory while in these
conducted in breeding pits, shallow ponds and paddy fields, they
were bettex (Tab...le6.5.')••

t:

2.4.1.2 Breeding in paddy field

Th~ ex~er~m8nt was conducted at
the Guns ar Experim~ntf'1,lF~h --F~·rm. "; \

Fo ur paddy plots (size 3 X 3 m)
were prepared to prev en t the m.ij r-et i.o n of spawners. One set of
injedtsd spawners WBrG released, in e3th ~lot. Response waS 100 %.
Th~ spa~ning in most iases o~c~rr~d on the next day of t~e
pituiotary injection. No ~uppleme;ltal feeding was done and the young
ones subsisted ~n natural foodt Besides ~agur seed~the
experiment also yielded ~bout 12 k~ of p~ddy.

In 1978, 9 sets of magur breeders
. . . -1injected with carp pi~~itary gland @ 500 mg kg were rel~ase~ in

the: paddy fiolds near Doranda Fish Farm. The dykes of the plots
~~re.st~engthened and sever~l'~orizontalholes were made in them
tt;:facili tate egg laying and the inlets And outlets screens'd- to
prev en tre sce pe of sp ewn ere , FI constant W"1t8r f Low was maintained
in the plots. The water temperature ranged b~twecn 2~ to~~9°
Celsius. The fishes bred next mornlng~

Mass breeding of magur without
hypophysatibn was also attempted. 59 sets of magur breeders in
1:1 sex ratio 'were released on 24.06.1903 in the deep po rt.Lon of
the plot of' 3,424 m2 size in the campus of-·~'irsa I\gricultural
College filled with tube well water. The plot was manured with
oow-manure and the stock fed with mustard cnke and kitchen waste.
After the onset of monsoon, mass breeding of magur occurred ~n
the plot, as confirmed by collecting fry and hatchlings on04.08.1983~
The ex per ime nt oL plot was completely dawa t.ered on OZ.11 .1983 and
1,576 rhagur juveniles' (size: 40 to 123 mm) were z etr Lev ed ,
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2.4.1.3 Breeding in pond

The pond selected had high, wide

and steep embankments to prevent inflow of .r e i,n water. It had a

water area of 274 m2 with depth fluctuating between 1.0 to 2.5 m.

10 each of male and female magur (x ~eight : 196 g) were released

in the pond on 17.06.1978 after injecting carp pituitary gland
'" -1extract ~ 1~? mg kg body w~ight.

On dewatering the pond on

"09.11.1970, 156 juv~niles of magur (32 to 119 mm) could be
e

collected" the size range of the retr~v~d:yoLlng o nes suggested that

there were probably two, s pawni.rtq . spu'rts •

'-. \.

.'. ,'.;

During .t.he years 1972.tp,,19'EJ4,-249 sets of
.'- .~ \

singh:i, were,hypophysed,qfwhich is' sets with marin"e'catfish,~

pituitary.gland'€> and-"'the rest, wi..th ca~p pituitary glands. Doses

administered ranged from 30tbQ.~O :rrig"kg-1 o'f ~ecipient. Gland§
.... \ ...•-t,.

i ~"

of m ar Lne catf·ishesdid no ±;sho w i:lny extra advan~,ag 8 in induJ:j.pg'.-;'

breeding".whentompared w i.t.h t.ho s a cif carps", Breeding experiments

(Table, 66), iJenerally sho wed.posi ti ve response :,w~th h etero plastic

gland. However,i~rv'ival of c1eveloping eggs,flrdresultant

hatchlings wa~ poor. The "f'.a iLur-e G-f'monsoon and continuous spell
\

of. drought with atmospheric t empez-etur-e shooting up t.o 40 to 45 0

Celsius adversely affected the subsequent rearing of hatchling~a~d

2.4.3

larvae.

33 sets of kawai were hypophysadwith carp

pituitary gland~ ~Unlikemagur and singb~i, the spe~ies responded
-1with very low dose of carp p'it.u.:Lt,,[1'1''Ygland @ 5 mg kg body weight

(Table 67)~



,

. :84

2.5 COLLECTIONOF SEED FROMNATURALSOU~CES

2.5.1

Surveys were carriod but' for ascertaining
. and .

sp~cies-wise seed abundance in relation to timet space during the

period 1981 to 1984 in villages and town hats of many dIstricts

of Bihar State. Details of landings is given in Table 68.

Th.8 surveys revealed that' among air··breathing

f~shes, magur is more cbmm08in South Bihat (Chb~anagpur divi~idn).
,i", ..

Th8 districts of Darbh angaand Madhubarii anrl Kos1i division of

No~th Bihar have abundant'occurron~e of singhi. After winter as

t he water level start re9.t;Jd±!rigil1 the :Jbw,;;,lyi,ng areas, the fish is,

caught in huge quantities. Singhiseed is available in Western

a;nd Eas ter,n Nor tb Bihar from October to December an d from March

to June, deperidd.nq on.the mons co n; Magur seed, in bulk is av~ilable

in Singhbhum and Ranr-h i, districts of Chotanag pur div'ision, between

October an d Tdovernber , Magur is more acundan t in Chotanagpur

Di"iSlion and singhi in North Bih ar , There seems to be scope for

qrgan'isiF')g magur seed trade Ln Chhotaoag pur division.

,r·

2.5.2 Seed collectidn

Terrac'ed,paddy fields of Chho tan aq puz; are

ideal for natural seed colle.ction of magut. Marshy'lands,

swamps and lbw-lying paddy fields in the districts of Darbhanga

ond Madhubani.and Kash~ divisidn of· North Bihar have abundant

occurrence of :ringhi. Seed collection i~" done after mcnsccns ,

when water levels recede, employing 'chhoh', '.i!I2iyani,.' or '~1

fishing (trap~ing the migrating fishes moving against the

artificially cr ee t ad current of water).
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Kawai is regionalised in North Bihnr in

depressions and marshy lands with seasonal accumulations of rain

water, wherein ripe fish migrate and breed. These waters serve

as nursery grounds of the fish. Year-wise details of seed collec-

tion from nature are given in Table 69.

2.6 REARING OF FRY

, ...J

T~e h~t~hlih~S obtained by induced br~eding were

reared in different stocking derrs i, ties in plastic pools, monofi-
- . '..' :;

lament h<W..as '~hd"i,'p::eciallypr8pa;ted paddy plots. -The. best.resul ts
- ·'".F ";,'

were generally obt~inerJ injlae..s.§i,. The survival vEis .over- 60'% even
-1 .

at stocking densities "of '1.5f~y t . Reari'ngoftbe Lnduc ed bred

spawn of siGg~{, ~agu= and-kBwai_aregiven in Table 70~
-.:

NeWly hatched young ones can bo i~a~~d w~thout much
. ". .

mo:di:di ty till yolk absorption i. 8., the 4th to 5th day in the
. . ...~~~.~ \ -.

case of s~ngh and 2nd ~o J~j day in ~awai~ Aftet yolk absorption

the larvae are prone to mortality due to ·~8veral.fnc,to,rs,,·including

scarcity of ' right typo Of:food.·Th~iy~Jng larvae at this~t'ag~
! "". -J"J

feed actively onminut:ezooPlanktors'~uch as ciiliates" and rotifers.
",-' , . :"': r: ,-. ' .. -.. .:' ".~:-~f:'~···" '.:'.'.' '...': ..~.,

.~vclc?l?;l occurring in the pLan kbon iSl.ttackthem. The risk can be
• .\ • j~

min i.mi.z ed by' filterihg 'pLerik ton samples 'througlrJ moriofiJament clot'h

of :50. me~'h ii~e~r:"cm-1 ,.to remDv~'-C~~l~ps:'and predator~ in~ects'>!'~,:
'., :. \' , ~ .

Mass ,scale rearing :offry cell be ,done in:~bribfilame-.n,t cloth hapas'
'.' ...;.

fix~d .in ponds ~ich in zoqplank~on. ~hen fry growto_~b~ut 20 m~J
, 'j

of larget ~esh sIze f6rfurtherthey can be trrrn s f'e.r r ed to hepas

rearing.

':;.r" ..

Air br'eathing: fit3hes are very delicate in the early,

stages. Larvae reared-inpl~~ticpo~ls ~~p;~n the open, during

sunny'weather, showed s uddrin 'mQrtali~'~, unli'ke lCli~ae kept u'nder

shade. Transplantation of the' se ed from one wa.f~r body in.to anp.:ther,

wi thou t acclimation also res,ul'ts .in he8vy mortality, - as they are

not able to ..withstand such ,sUdden chsnges.
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2.7 -:SUPPLEf.1ENTARYFEEDING ... V

2.7.1 Experim~ts on kawai

Studies were conducted to -e voLve suitable,

supplemental fee,ds Torreatingthe young ones of vario'us' speei~s

of air breathing rfish£;s • -Ilf ,the fe eda tried, in the case o f

post-larvae b f" singhi"mirwteaodplankton such as Brachionus,

Eil..inia, Mo,in'€land Ce":;:@daphni'a 'g~fl\iethe best results in terms of

growth andsUi:'vi'vaT~'l Among Oth~'rc·feeds,. fishmeal gave good' .

survival for the ini tiel\' tw6 'days. . The post-larvaeinad'e good

use of ricebran, gram floura~d poWdered mustard cake.

"'i

; , .~. .... 6 sets' of experiments' ·were 'conducted .in
"::!..-; .,'

~1

Labo r e bor y aquaria' hoidingspe6imens of kawai. A set of tWb

specimens each were fe1ftJith co ri+Lnuous Ly replenished stock of
, ,,' '.. .... '; " ,.. a " ,

k~own number of, Ani50ps'for 1'3 week. : The fo~:i.ng'capacity of .

different size group's" 'of 'sp"e~i~ens: W8:8 assessed' in terms 0 fweight

of Anisops COrisumedCby'\he fIsh da,V·1.~ Fish of various' size

gr.oups show~d' diff~rentrati:3~ df':tari~ul1lp:tion of in~etts-(Tabie'71).

There was a prci~ressive incre2lse:iri ,the we-ight of 'Ani~op~c:onsu~ed '

with the Lncr eas e in the wefght:6t" the"fish. The number ~f'\:ns8cts

consumed fish '";'1 "2L=ly-1 l,5y different size grcll.i'psis' hig h',s-ug~/e~ti~<:i

the possible Us~j&f~the fi~h~f6~ th~ biblogi6alccintrdl 6i~~~uatic

insects.

1-.. .

: ~,, ~n an .experiment, 15 adult ,spe~imeriq"Qf ..

"

food from oesophag~s tci th~. ~Bctumof the fish

- Ir:
Fe~ds of plant origin did not give good

growth and survival. Amongst the feeds of animal origin, live
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Lns ect s such as .6D..tsops and £~Jj,xa and nymphs of dragon or damsel-

fly, gave the best results. Trash fish 'was second bes t in terms of

weight gain.

2.7.2 Experiments on mflgur

An experiment was conducted to find out

relative efficiency of AnisC2.E..~,,trash fish and mixture of Anisops

and Yiv~pft~ £~nga~~sis (1:1), trash fish, mustard cake and

'potato (1: 1:1) and fish meal and potato (1:1) for the culture of

magur. ' The fish were fed @ 5 % of their body weight. Maximum

weight gain was observed with a diet of finely minced trash fish,

followed by Arils9~ and a mixture of .!i!l~_~~ 'and ':1... !2.?ngalellili.
,Dr:t;j1er,;fe,e;dst]:,:i,Fl:d :in .t hLs .expe r-amerrt resulted in lOSQ of weight

" :J,i:,of;the~ fish ,.:Bes t ;co:r')versj.,on ra1;evJas observed with A!Jjsops,

.r .",!.J

.~ .r ... :.. .~"1 .~

2·~7 .3

Experiments were taken up in order to evaluate

the 8ff±dacy of two type~' cif:' supplement-at, feed mixtures. Three

nursery 'ponds ufa-Tea J82, 287 and 3U7 n? r es pact Lve Ly were st oc ked

with fingerlings of singhi in February 1963 at the rat'e of 30,000
, -1 -

fry ha The x size of stocked fish were 91 mm/ 10.069,93 mm/

10.46 9 and 125 mm/ 10.91 g reipebti~elY.

The fish in ponds 1 and 2 were fed at the

rate of 5 % body weight which waS increased later, based on

demand, whereas no supplemental feeding was done in control pond.

In pond 1, supplemental feeds us~~were fishmeal, deoiled

ricebran and groundnut cake in the ratio 2:13:4 with a trace of

minFiral mix. Initially in pond 2 supplementary food given was a

mixture of rJ.'c'ebran an'cl cowmariur e inttie ratio, 1 : 1, thelil mustaad

cake and cowmanure in same ;ratio and later on groundnut cake and
r, r

,deoiled ricebran in the ratio 6:13 •....... -,",' ..
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Harvesting of the ponds was done in June

1983 by dewatering. ·The ~ weight of harvested fish, survival
and gr,oss production obtained fromth.f3 three ponds were 16.48,

-1~2.17 and 1B.11 g, 62.48, 10.48 and 82.50 % and 308.9 kg ha
101 days-1, 574.91 kg ha-1 123 days-1 and 529.65 kg ha-1 100
days~1 respectively. Cost of production kg-1 fish worked out to
~.20.6G, 11.88 and B.65 respectively.

The high production cost of fish was mainly
due to low yield and high cost of inpu ts. Low pro ducti.onmay.be
dwe to poor retrieval and the short duration of culture.

The hatched larvae (-< 2 mm in size), being
sluggish and buoyant, are prone to predation by fishes and aquatic
insects. Cvcloes prey on it,clutching on its scaleless. soft
body wall. Through laboratory trials the density at which C.x,clops
is harmful to kawai spawn and the size at which the fish can ward
·off Cyclops were determined.

~."

2.7.4

Survival of spawn and_fry of kawai under
'".different densities of C,.'iclopsin q Lasa aquaria··are given in

-;Table 72.

2. B SEED TRANSPORTf-\TION

Consignments of seed of air bresthingfishes were
transported to distant places, the details of which are presented
in Table 73 .

• , ..-;

. ',

2.9 CULTURE EXPERIMENTS

2.•9.1 Air Breathing fishes and"makhana cultu.;£

In 1976-77, mixed cul~ure of air breathing
fishes along with L. ferox was carried out in an abandoned carp
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nursery pond of 0.04 ha size. Juveniles of singhi, magur and
kawai of i ~eight 9, 10 and 12 g respectively were stocked at the
rate of 100,000 ha-1 in February 1976. From February 1976 to May,
ri~e bran was given once daily at 1100 hour at the rate of 3 %

weight of stock from June onwards the same was s ubst.Ltuted by
fishmeal. 47, 26 and 2 kg of singhi, magur and kawai, were
harvested after 10 months, the survival rates being ·60.2, 52.4
and 33.0 % respectively (gross production: 2,250 kg ha-1 10
months-1). The harvest of makhoQ2 was 30 kg in the form of seed,
the dry edible seed being 10 kg.

2.9.2

The production of air breathing fishes in
mana~eable water bodies such as abandoned carp nursery ponds was
taken up at the Gunsar Experimental Fish Farm at Darbhanga. The
first set of experimen!k were c-iz rLe d out in 1973-74 on monoculture
of singhi and kawai (Table 74). The production was very poor,

~probably due to the young ones stocked were too small and not
uniform in size, the stocking was not done in one instalment and
the water column in the pond was low.

The ~econd set of e~periments conducted in
t.he same year on the mixed culture of singhi and kawai gave a

.~~oduction of,·524 kg ha.;;.110 mon'ths-1 and singhi, magur and kawei,

/ gave a produ'c:ti~,nof 1,200 kg ha-1 in 10 months (Table 74).
L .

...,' Mono- and mixeJ culture 0 f air'breatlil~,~
.f Lsbe s was :undertaken in small pcnds during 1976 to 1904 for
studying the infldence of stocking density on gro~th of magur
iritwo nursery ponds at Mithapur fish farm,' Patna«TabAes 75·Qld 16 '

. '.l , ·f ._ . .,:. .,'

Feeding rates were same in both the ponds wh-:pe·the st"(,J'cking
densities were different.

.~.

,..
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Ponds ,1 (307 m2) and 2(415 m2} were stocked. :.....

on 05.11.19(3'3and on 17!11.1983 respectively, the sto~king-sizes
being ~5 to 123 mm (~ weight: 9.459 g) and 90 to 140 mm:~;,weight
12.93 g) respectively. Feed comprising deoiled groundnut cake,
trash fish and deoiled ricebran in the,ratio 6:1:13 was given in
both the ponds, in feeding trays, according to demand. Both
ponds wore fertilized with 50 kg cow manure.

-In pond 1, the x weight pf 'harvested fish,
survival percentage and gross production obtained were 30.5 9 and

29.0 g, 69.11 andB,B.O %'and 907.3 kg h,a-1 213 days-1 and 614.46
kg ha-1 200 days-1 'respective,ly. Cost of production, kg-1 fish

2.9.3

worked out to ~.23.3G and 2~.54 respectively.

Culture of a.irbreathing fishes waS carried,
out in'swamps in cages mad~ 'of different-materials. The:experi-
~enis were mostly undertaken in.the sewage fed Bhntwapokhar in '

J "', •. ~; : . L .

the campus of Darbhanga Medical College and in a derelict ditch
at Laheriasarai. The w~ste wator of the Medical College campus
is ~*,l,o;wed'to accumulate in Bh atwe pokhex , which remained choc,~ed

"

withwaterhyacinth' 'for most part of the year. Size of the caget'3
:r: •

used was 2 x 1x 1 m. The feed consi!:itingof a combination of
,'(riceb:bm mustard cake, fishmeal and vegetable matter in equ al

• .". j

proportion was given at the rate of 10 % weight of" the stock
in trays. The details of thc experiments are given in Table 77.

2.9.4 Culture in cisterns

Experiments on culture of magur was taken
up in cisterns to assess the fqasibility of its adoption like
poultry or cattle rearing. Two cement cisterns of 7 m2 size and
other two of 3.5 m2 size in Mithapur Fish Farm, Patna were
utilized for the ~xperiments. A 10 cm layer of mud w~s given
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in the cisterns pr~or to filling with water upto a level of 65 ~m.
Fingerlings of magur ex size :19.97 g} were stocked on 25.11.1978
at the ra~es of 50 and 75 m-2. Feeding was done daily with rice
bran and fish meal (1:1 ratio) at 5.0 % weight of the stock. The
growth and survival of the fish were recorded monthly. The
experiment Was continu~d for a period of one year. The stock had
two phases of relatively intensive growth (Table 7B), from March
till June and from September to November.

A total of 17.9 kg of magur was harvested
from 4 cisterns (production : 1 kg m-Z yr-1). The survival
figures indicated that in cisterns, 50 magur m-2 may be the .ideal
stocking rote for the given management input.

2.9.5 . .~monstration experiment~

A monoculture experiment on magur was
carried out in a farmer's pond in P3tna.Magur finger~ings were
stocked in two instalments, on 16.11.1979 (4,000) and 04.02.1979
(2,000). The i weight of" the fingerlings at the time of stocking
was 14 g. The fish w~re fed with a mixture of ricebran and poultry

/"starter in the~ratio 3:1 at the rate of 15 to 30 % weight of the
stock. In all, 3,000 k~L~¥ ricebr~~ ~~d1 ,oDd kg of poultry
starter were used , vJater was partiblly"to ti~e~) or totally
(3 times) replenished in the pond fro~ a bor~F~ell, ih order to

.dilute the metabolites accumu13ted at the pond bottom and also
to prevent Micr~~··ti~ blocms. 376 kg of magurwas harvested
on 29~08.1974, giving gross and net productions of 3,760 and
2,260 kg ha-1 8 months-1• Survival was BD %. The cost of

. 1production of fish came to ~.9.o4 kg- •

In the ~hir~Jyear of 'lab~to-land'
programme, production demonstration of singhi and common carp

/

was carried out in another farmer's 'pond of area of 0.1 ha,
situated in village Sipara in Patna district. ;The pond WaS
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repeatedly netted and bigger' sLze fishes were r,emoveO'. A few
.common carp were retained in the 'pond. The pond was s toc'ke d
with,2,000 fingerlings of sirlghi, in two instalments on 24.02.1982

. .' 1and m4.00.1902, at the :tate of 20,000 ha-. The ~ ~~ight of the
fingerlings was 19.5 g. Feed containina fishm~al~:grouhd~~t
cake Bnd ricebran (ratio: 1:1:1) and mineral mix WaS diven at
the rate' of 5 % body weight. Bigger size carps were harvested'
periodically. 265 kg carps ano 61.2 kg (1,326 in number) 'of
sihghi were harvested from the pond. The gross ha-1 produ~tion
from the pond 'waS 3,2~2 kgih 10 ~bnths. The net ~roduction of
carpS could not bee~timat~d as their initial weight was not known.
However; thegrciis and net 'pioa~ctidn o~ singhi was~1~ kg and
422 kg ha-1 respectively 1n127 days ;-The cost of production of
fish worked out to ~,~.50 k~-1. T~e ~ weight of singhi was 41 g
and its r-etrLeveL percentage.';'6,6.3;,;-:::'., '

., .. 2.10.1

Specimens'c:if'kew a.i,reared in net cages'in
, ,.' f. . '. .the sewage fed Bhatwapokhar developed proLder-ous gro'wth of binding

tissueS on the.'fin~ aridbody. Th~disease appeared to be .
lymphocystis.

2.10.2 Cestode in(estatio~

The.alimenta'±,Ycan aL of a numbe r; of magur
were f'ourrd to be eevereLy-vd.nf ect.ed'with·'co-staoe'worms which were
found.hanging in the lumen bf,the duodchum, penetrating ~~e~
in the wall. In heavily infect~d specimens, the outer surface
of duo dehum ~as studd~d with faint, pin.head dots which turned
Lrrt.o: holes wh en the worms were r-emeved with forceps. A ecmp a-
rison:of,t~e histology of uninfestedand h8avil~ infested fishes
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revealed that while the muscle layers were very thin and the villi

thick in the former tho ftu8csl$~~er~~thick and the villi shorter in
~} .J

the latter.
'·1.1

2.100'03- .. ,Trematod 0' infestation
.. -,_.. I~ .. _ . ... "

.IL, nigenet~c tre~~~p~e infection in singhi

reared in cages was observed, causing heavy mortality. 50me of

the symptoms of the infocti6~ were loss of equilibrium, shivering

of body at small inter'v'a'ls,"spurts'of--frantic movement and frequent

ai~ brdathin~. Au~op~ied specimens showed countless minute

cylindrical uni form,siz.ed ~~'rms (1.5 mm long) in the body cavity,
".' .;.

crawling ~ll o~er t~e vi~cerai o;~~n~. 'They~wBte wan~erin~

freol:Y:.a.nd ccu Ld be wasbed out easily into a petridish. In
. :',::.:·2.~-~;,"'"':"'." ,.~;··,t· :>:~~ ., '':;.

heavily infected specimens, tq:~'fr.'<number.was:ov8r 30 to 35' thousand •
.:... ,'~':,...:: ~

2.10.4 "!'~erial infectiin,

,-' "

'~A'ntJmberpf singhi' .frb1Jlthe's~h{~ 'batch of
; (' :!J<.,~' ,_:: ',. _,' _:_.: .

specimens in which trematode infections 'wore" r;otice~o.,:' developed

reddish inflamatory Lesi.o ns ~tthe base Gftheira~af!'fir{, continuing
.'- -~'.'.•.~.:

up to the c aud aL tip in certain Cases • Prob ably tba'bacterial

attack was secondary infection?'fM·othese, ,specimens. IhT8ct~d;fi,shes

floated on, the water. su r f ac.e-,snd were not in a position to'make
• • ~ • .' -: "!'""

tilH3'of'J;hp.:ir anal fin for swlm~:~ng. On being given b'bath of

potassium permanganate, i11thoLlgn:;~f,.agood number of fish died, the

surviv~ng ones showed marked improv~ment in their c6ridition.

2.10.5 Myxosporidiosis ~n mag,ur-

The disease caused by myxos por Lddan' par.asi te

iMyxobolous sp.) was found to be common in magur stocked in ponds

and 'cement c Let ezna , . The infection was first hotLced in the forTII

of a few small boils on the body. Subsequently the intensity of

inf~ction became severs. The fish developed th~~e boils along
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2.11 .1 •

their lateral line zone. I~ certain instances the abdomen or the
fish had got bloatod. A general growth retardation of the infected
fishes waS noticed. The disease disappeared during summer months.

2 .11 OTHER STUDIES

During the course of an examination of gonads
of a batch'of magur procured from Ranchi region, one of the
specimens was found tobs bisexual. It belonged to '0' year
group (size 130 mm/ 15 g). By appearance, gonads looked lik~

•. . . . ~~surecjovaries. The right gonad was thic-kerthan the left one~m:l~vi.dJ..ilrl).YL
11.5 and 1,1.0 mm, respectively. They were fixod in Davidson's
fluid. Histological examination of sections of 10 micron stained
with ECF green and Beibrich scarlet indicated th2t the major part
of the tissue was testicular in nature. There were only a few ova
located in between testicular tubules.

2.11.2 Teratolog~cal manifestations in magur

A consignment of about 0,000 fingerlings
of magur during the course of transport ftom the collection centre
in West Bengal to Patna on 16.12.1977 met with enmaSS mortality.
beca~se of prolo~ged detention, enroute. A sample ~f 1,565
specimens were utilized for studying frequency of teratological
manifestations. The investigations indicated the possibility of
the occurrence of about one abnormal fish for every 92 normal' ones,
the frequency of abnormality was fish having one or both pelvi~
fins missing. The next highest frequency was fish with aberrent
caudal fin, followed by branched or f~rk8d barbels.

2.11.3 Teratolo,gical mani fest:ltions in sinJ1.bJ..

Among 916 fingerlings of singhi (length range
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91 to 116 mm) examined, 5 instances of abnormalities were recDrded.
The hig~g~t frequency of teratological manifestations was in
barbels which WaS recorded in two' specimens. Absence of pelvic
fin was observed ih onS B~ecim~n. There was one instance of
notched anal fin and one of deformed tail. The stuGt'yindicated
the 'possibilities of occurrence of ono abnormal fish for. evory
183' 'normal ones (0.55 %) •

2~12.1 Fisheries.oxtension
¥ ---

. 2.1.2 FISHERIES EXTENSION AND TRAINING
:. :'

Under 'lab to land' programme, efforts
wete made to transfer th~ t~chri~rogy oi air b~eathing fi~h culture
to the farmers' ponds, in collaboration with the Department of

.' Fisheries ~ Bihar. The liighlig hts of th e programme were inaug ura-
tion of the programme by Minister of Fisheriea, Govornment of

.. ..

.~Bihar;. 10 ,days ~trf.;{riih·g·ohi'ndu'c~d'breeding of singhi, magur and
" ;kawaia.t .Sip-ara viilag'e'~1nd Extensi~.n·~For~night· Ce\+J3:bT:'AtjOnfrom

" 06.12.j979.Pioduction d~m~~stration~ i~ farmers' _ponds,.~.. .

carps) .' ,and their bre~ding to farmers
demonstration of culture of air breuthing fishes (with and without

andv'o thcr" interested persons and pub La i:fl~ionor .h.andou ts and
'" , .

. . • r .... ···l·. ; - .-~....popuLa.r arti'cles in Hindi arid English for distribution 'amongst
. ' f arrner'sariJ·o·{kki-interested parties.
r.

Radio talks were given .and screening of
fil~s and slide shows-conciernin~ air b~6at~~ng fis~ Gulture;were
done and group disciussions between farmers and scientists were

. .
held for the dissimination of the t~chnology.

The Centr~ set up a demo~s~ration itall
-at Son~~ui mela~~ice, in collaboration with State Fisheries

Dep~rtment. The culture techniques of air breathing fishes were
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demonstrated to the fish farmers attending the saala.

2.12.2 F,isheries training

\
I

~raining

, I

Lectures w~r8 delivered in the
\..
j

I
I

School' on culture of: air breathing f Lshes with pr ec tLc'aL demon-

strations in 1978 for the trainees. A lecture on paddy cum fish

c uLbuze was given to the farmers in the Kisan mela organised in

1981 by the Rajendra Agriculture University, Pa~na. During 1901-
1982, training on breeding and culture of air breething fishes
were given to several batches of fish farmers under training

programme organised by Fish Farmer's Development Agericy, Patna.

2.13 SIGNIFICANT ACHIEVEMENTS

The significant achievements of the Centre are listed below:

i} Length-weig ht r elat ionship, relative condition,

food and. feeding habits, sexual dimorphism, matu~ity,sp~wning

f'ecundj.ty and embryonic and larvel deve Loprnent , of;'nia~u:t; singhi

and kawai. were studied. ,;_;: t::

ii} Sev~ral sets of magur, sing.hi and,ka~ai were
bred by, hypophysation., Magur was bred in"-~ pad(;IY_,_plota,f Birsa

A~ricultu~e University, R~nchi (withou~ h~p~Ph;9:~~on)~ RB~ring

bf the r~6ultant hatchling~ up t6 fingerling stage was dom in
the Same plot.

iii) Surveys revealed that' Chatanag pur divi~io~ in

South Bibar.:ts endowed 'with magur seed while ..singhf a~d ka~'ai
seed ~reqbundant iri'North Bihar~

iv) Culture of magur, singhi and kawai in a makha~a

pond at Darbhanga gav~ good production of makhana in 10 montns.
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(with moderate supplemental feeding). Likewise, good yields of
magur, singhi and kowai were obtained in farmers ponds.

v) Transfer of technology to fish f~rmers was done
by imparting training on' culture and breeding of air breathing
fishes, culture demonstrations in farmer1s ponds, extension
fortnight celebrations, publication and distribution of handouts
in Hindi and English, radio talks and screening of films under
lab to land programme.
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i) Thakur, N.K'~'Llnve6tig'at':onson the

.biology of air breathing catfish ,Clarias batr'if_hus(Linnaeus,
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FUTURE LINE dr WO~K

i) Success in air breathi~g fish culture depends
on seed availability and in order to produce seed on a·large scale,

.the breeding techniques needs to be improvised.

ii) High yields in air breathing fish culture
~epen~s on availability of suitab~e cheap supplem8n~al feeds.
Considerable resejrch work will have to be done for formulatin~
suppl~mental feeds.

i~i), Techniques for efficient harvesting of air
breathing fishes from d~ielict wat8~ bodi~s and ponds needs· to be
develo ped.

iv) Furt~e;studies on cage culture of air breathing
i' ; ,

fishes in derelict ponds will have tcibtiJ cGnd.u_c~~.~":.Jorstandardising
the t~chnolog~. Possibi~itie~~of pen culture of these fishes also

•.. .1' ' ',',,)'

have to be studied for util~~a~~on of derelict water bodies.

xxx--...-xxx

ink
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J ASSAM CENTRE

3.1 IN.'fRODUCTION

The Cent r e established in ...tune 1911 •. shared Office

accomodation with other'three Research Centres of the CIFRI in

a building hired by the Stat~ Fisheries Departmertt in Guwahati

c.ity. Five nurseries each of 0.02 hq-were made available to the

tentre at Ulubari Fish Farm, besides one derelict pond of 0.1 rrq

at Hajo Fish Farm, for production demonstrations.

Topography of the land being .plainand low-lying

and due to relatively heavy rainfall in the region, many water-

logged areas called beels are found in Assam. ~ost of the beels

covered with thic~ aquatic ve~et~tion are virtually swampy in

nature and a Project Centre lIf~located in t~e S:tate to develop
, ~ . .

. .
tec hnoLoqy for exploitatio~ of aueh wi'l.ter bodies. for production

of air breathing fishes whith are in great demand i~the State.
\ .

The work programme of the Centre {~6iuded the breeding, seed
" .'

collection and rear'ing and gro.wout experiments on kawai, fi.
testudineus, singhi, .ti. fossilis and magur, £. batrachL!§. in

pon ds and cages. Ecology of swamps' was also studied.

3.2 ECOLOGICAL STUDIES OF·Shyi\MP5

A preliminary survey 0 f S wamp$ in the dist:cicts 0 f

., r



>

I,
: ro4

5ibasagar,' Darrang and Kamrup was made. The pH of water was

neutral in some beels. The ~ were generally covered with
/ . ,

thick littoral, submerged, emergent and f16atingmacrophytes.

Notonec.ta, I\nis~, Nepe, Ran atra and chironbtnid larvae,
-- I.

tubi ficids and' 18~ches were encoun t er ed in these wat ez s , Fishes

cauq h t from th e beels compr ised of catfishes, murr,els, feather-

backs, petches and minnows and other trash fishes. Major carps

were less cbmmon.

Ecological studies of Sarani~ swamp (aci~ic), an

Ghorajan' beEll: (alkaline) arid derelict pond were made .Ln the

distriet of Kamrup.

3.2.1 Studi esin Sarania s~"i.2m.e.

Th~ pe~enni~lt acidi~ Sarania swamp (area :

5h~ >Iocated in Eastern reg ion 'of: the Guwahati c:i ty at the foot

hills of Sarania is encircled by human habitation. It receives

rain water from the catchment area all roundl, especially from
"

Sarania hill side. The ~ depth of water varied between 0.75 and
') ..

1-.50 m.

The minimum and maximum values 'of temperatu;e-

w,(3re obtained in January and October respectively. "Diurnal

var~ations in June (monsoon month) and December (winter month)

r~ngedbet~een 26.0 to 28.5 and 16.5 to 19:5D Celsius respectively.

ThE) water of the swamp was almost transparent during 'winter months

(turbidity < 10 mg 1-') an~ with the on~Gt of monsoon,' the, '

turhidity incr:ased , reac:hirig maximum (29 ing 1-1) in September.

Tho ma~imum and minimum pH Values were recorded in late winter

and mansoon months respectively. in June pH was .Low (6.0 to 6.2).

The values of dissolved oxygen varLed

between 0.12 and 1. 0 mg1-1'a~d showed peak in pr emonso on mo"ths. , j
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During the day it Was maximum, between o9-0o~nd 17-00 hours.
Minimum free Carboh dioxide was recorded in Apr'il (BD mg 1-1)
and maximum in May (150 ~g l.Ji.J ~' Diurnal variations were between
80 and 120 mg 1.J1 Hign values of free C02 were generally recorded
in the forenoon. High ~alues of fiee C02 with low dissolved
oxygen was due to pollution, caused by sewage inflow. In June t~e
phosphate values were low (~.3o to 8,04 mg 1-1), which improved
in July (0.B4 to 1.2 mg 1-1). Diurnal variations in dissolved

, 1 ' •P04 ranged fr~m 0~06 ~~ 0.34 mg 1- in monso~n (June) and between
0.40 and 0.60 mg 1-1) in ~inter months. The nitrate nitrogen
content of the water ranged between 0.00 and 0.19 mg 1-1, Diurnal
va£iations in nitrate were insignific:ant.

"

Fluetuation in gross primary production ~~
winter and early monsoon months ranged between 12.30 and,52.00 ",9
C'm-3 h-1• The values were very low in: monsoon .months.

Maximum phytoplankton (10,025"1",,:1) was
recorded -Ln February due to blooms of t~im9.l:.lli .sp, arrd
Navicul'a sp , Zooplankton showed first peak during Fe'bruary and

.Y, ..

sGcondpeak in,April.
> "

3.2.2 : Studies in Ghorajan 'beelx -_ ..---

The alkaline Gorajan ~eel situ~ted ,in the
'northern b,:Hllkof the river Brahmaputra .o pposLt.e Guwahati city
roceives flood waters duiing monsoon:~onths through a slui~e gate.
The,hydrobiologic:al conditions of the ~ during February to
July 1974 were as'in ~~ble 79.

-,The number t o f phyto- and zooplankton
varied from 53 to 262 1-1 and 11 to 45 1-1 respeetively. 'Maximum
phyto-,and zoo plankton were encountered in April and July
respectively, the' predominant forms being ~urlorins sp ~ (160 l~)

I'

, ,
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and c~j"p;EfP'od ri~uplii (219
I . ". ;": ,,'

:)hytoj;lanktoh (53.1-1)

1 . }',,, ,
1- ),respec~iv~ly.

, ." .. ' ,

anJzooplankton (11
Minimum numbers of
-1 )1 were recorded

0,",.

3.2.3

in May and June.

The ecology of 5 derelict ponds situated.
in Hajo Fish Farm (constructed by rciclaiming shallow areas_of
Pitkati ~) , Hajo block in Kamrup district, 36 km from Guwahati
city, waS studied. The bottom soil is clayey and the watbr'depth

~; ..

of the ponds, covereJ with vegetation varied from 0.35 to 1.30m.
Physico-chemical conditions of water and soil and hydrobiological
conditions are given in Table 00.

~," .' .--~.

Minimum ~nd maximum values of temperature
were, obtained in the months of January' (170 Celsius) and Se~tember
(34" CEllsius}-,..The pH was less than 7 8x~ept in the months of
March and April. If>loto:r;.was turbid ami visibilityle'ss than lOO mm.
Maximum,sechhi disc reading (540 mm) was .racor-ded in Februa~y.:·.'
The maximum oxygen value wa s r-oco rded in June «(1.64 mgl-1) 'and,
minimum (0.80 mg 1-1) in SeptembeT. Tre minimum value of fre~
carbon dioxide (3 mg 1-1) was recorded i:nJune and,maximum (50 mq
1-1) in September. r'lkalinity ;~nge~-b~'tween 34 (March) an d 114
mg l-~ (p ecember ). The maximum (1.1 .mg 1-1) and minimum (0.07'
mg 1-1), phosphato' values were recorded in January and November
respectively. Nitrat~ content'ranged b~tw~en 0.05 (March) and
0.12 mg 1-1 (July).

Month-wise changes in the gross and net
rrimary productivity ranged between 10.35 and 30.68 mg C m-3 h-1

and 6.39 and 17.75 mg C m~3ha-1 respectively.

Ph~toplankton was maximum in December (219
1':'1),due to bloom~of Gaomphosphaeria sp. Zooplankton peak
was Ln January (74",21-1). J" L d d t" 1~ .~a~cms an copepo s respeo ~ve y
dominated phyto- and zooplankton populations.



107

3.3 BIOLOGICAL STUDIES

.:,1

3.3,1 l..ength-weightre.1..at.1onshiRof C, batra'chus

170 specimens o·f magur (length rsnge :
150 mm to 358 mm) were studied fo~ computing the length-weight
relationship of the species which waS estimated as

LogW E -4.8709 - 2.9105 log L

The relative codition factor of magur ranged
from 0.94 to 1.10.

Length-weight relationship of H. fossilis

The length-weight relationship of singhi
based on 142 specimens was ~

\

Log W = -1,5009 + 2.4676 log L (Fig. 16)~

3.3.3 Length-weight relationship ~f A,_ testlJdineu~

The length weighi. relationship of kawai based
on 79 e peeLmerra was found-to be log W = -0,0112 + 2.0347 log- L

(Fig. 17),

3.3,4 Food and feeding habits of air breathing fis~@s

The gut contents of 79 a. testudineus and
i

02 li. fossilis obtained f;romdifferent beej...2.8.nd .Lnunde ted e zeas
of Kamrup district~~ere ~tudied.

22 tots mm),' the
...( .'bulk of the stomaeh contents~as formed by cladocerani (volum~t~ie·
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and oce ur rence percentages 32.06 an~ 17.40). Detritus and'l?.tq.etoru.!:!.2. s p ,

wete next in importan~e (33.00 and 12.32 % by volume and 0.70 and

17.40 % bj occurrerice). Chironomid l~rvBe, insect larvae, small

fish, copepod eggs, Cyclops sp., Cypris sp , , Synedra spp., Cymbol,.\a s p ,

t1v-t/ ~hvd()rus sp , were also found in the gut contents of juvenile

kawai (Table 01). Detritus formed the major part of stomach

contents of adult k awai(sizcs : 76 to 115 'mm), both by volume

(03.00 %) and occurrence (31.49 %). S"mall quantities of insects,

Oscillat~+ia, Jiavicu.la, fish scales an d molluscans were.also"

encountered.

In the a1:Jult singhi (s az e : 10.2 to 180. mm),

the major part of the stomach contents WaS co rrt r i.bu t.e d by detritus

and mud (volu~e 47~76 ~_and occurrence i6.o0 %),followsd by

mematodes (12.40 % by volume and 14.20. % by occurren~e). Fish

scales were next in order of importance.Smc;l~l quantities of

Cyclops sp , , §Xnq,dra,J:f3pp. Navicula s p , and rotifers wero ,the other

food items (Table B2).
. . ,'.'.

, 3.4 COLLECTION OF SEED

During the ,.year 1972, 550 ~wai fry (x 'length : 20 mrn)
Pr~v3te parties: ongaged for thewere collect~:d ..from Pi tkati bce L;'

'f.

purpose collecte-d 2,00.0, +o. 3,0.0.0 fry with the he Lp of the trap,

j akoi.

During the years,1 973. to ,1976, 000, 1,20Q, 34,90.5 and

9,0.50. fry of A. testudineus, H.f'i:Jssilis, C.:striatus and- - ,- ..- - - ----~
"' i£. punct~~us respectively were collected from gee~ and channels

located in district 'Ka~~upand state owned ponds in district

Darrang. EoLl.ecb.i.ons w8~!~"~~debY fry net and j ako;'and by

dewatering the margin';;r areas of the !2.ee1s-.

A total of 10,250 fingerlings of singhi {x size
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106 mm/ 4.6g} waS collected from the !L~ of Kamrup district
during the year 1979, mainly fro~.Rangia aridNalbori blocks.

1,000 magur (x length: 52.5 mm), 10,750 singhi (x
length: 172.0 mm) and 1,250 kawai (x length: 47.6 mm) were
collected during 1901 and 1902 using various types of traps an~
drag nets.

3.5 INDUCED BREEDING tXPERIMENTS

EXF7rimen ts on the hypophysation of li- fossilis,
f. batrachus and fl. testudin8.~~ were conducted (Table 83). Between
1972 and 1974 more than 200 s~ts of A. ies~udineu! were hypophysed~
Successfvl results ~ould be achieved ~ven when synthetic hormones
like FSH and LH ~er~ u~ed."During the same period 52 sets of
!:L. fossilis and 7 sets of £. £'atrac,hl:!.§.wez e injected with pituitary
hormones. Positive results could be o~tained in 30 % cases of

the former and in a sOlit;"ry··c"f.1soof th~ La tter species.

3t6 LIFE HISTORY STUDIES

Life history of singhi and magur were st~di~~.

3.6.1 Embr~onic development of H. fossilis

singhi was found
to 29° Celsius

Th~ sequence of embryonic dc veLopmen.t 0 f
tC\bo as follows, ~t;a'..~at~rtemperature 0 f 27

-:
"'

"After
fertili-
zation
.-1b.)_

00-30
Stages of develoement

Diff8rent{atio~ of blastodisc which is
brick rod in colour



00-42
00-50
01-12

01-30

01-53.'

02-40
03-03

04-46

05••.42
06••45

09 ..•.15

10-00

10.•.30

11:'30

13-15

13-55

14-20
15-00

J 5-37

16-30
17-00

, 17;"'35

20-45

24••.40.

3.6.2

11.0

2 celled st<Jge
4 celled stage
0 celled stQge
16 c.elled stelge
32 celled stage
Formation of morula
Commencement of gastrul~tion
Gastrulation complete
Differentiation of head' and tail region
Head and tail ~nds difforc~tiated
Yolk plug stage
Appe arance 0 f myotomes
o ~yotomes; app~aranc8 'of optic vesicles
Twelvo myotomos; distinct optic cup
16 myotomosj 8ppe~rance of embryonie
caudal fin fold
22 myotomos; appearance of ~Bupffar's
v~iclo and hoart'
Slight movement of the embryo
24 myotomes; Kaupffer's'v8!6icle diminishes
in size; lens of the eye forming; embryo
makes frequent ~ovements
Embryo elongates and occupies the pervite-
lline space
20 myotomes, twitching moveMent of tho
embryo moro f~equent .
32 myotomes;' heart beat, 60' minute",,1
Embryo fills the perivitelline space
VElf1tformed
40 rnyo tomes j optic .Lens conspicuous
The latva hatches out with tai~ coming
out first.

b.S'~rvaTand po§...t.=..,larvald8V~J2.'ll:8ntof
H. fossilis '.---- ...•~
One day old larVa Pigmentation eommencod

eye; pectoral buds;
have appe~red.
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Two days' old larvae Buccal invagination
noticeable
Mouth formed; two pairs
of barbels prominent;
pectoral fins formed;
larva swims

V 8ry little yolk
present; larva swims
activelY
THe full component of
fina formed

Three days' old larvae

Four days' old,larvae

Twelve days' old larvae

Embryonic development of £. b~tra6hus------------------ -------------~
The sequence of embryonic develop~ent of

'21 to 29° Celsius
magu.r was found to be as follows at a water temperature range of

))'.;.:

After' ferti-, -. "",,' , "- -- l2tagesof developmentlization J.'l) ,.,. -

. ',"

00-30
CiO-45
01-00
01-,14
01-50
02-13
03-45
05•..10
11-35

, ,1'1-:-05

14-30 '
15-15
11-10

17-40
20-45
21,-45

22-10

Diff'er~ntation of animal pole
. ....

2celle~ stage
4 celled stage ">/

G celled stage
16 celled stage .i:'

.32 celled stage
Formation of morula-,
F0 rmEi'tion of gastrula
Formatiol1 of embryonic rudiment'
Differentiation of head and tail regions
Formation of optic cup, 0 somite stage
14 myotomes ,formed,

",20 mytcimes formed
Appe arance 0 f Kaup'~fferst vesicle
Twi(f'chi~g~ovement of the embryo starts

'" .'>;', '. " .

o p,tic c':4i$'conspicuous;Kaupf f ez ' s
vesit:le',disappearing; caUdal end free'

"
Appe er ance 0 f
4 0 minu;t:~-1

"'f:.,:.

heart; heatt' beat;

'.'
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26-45
27-30

Embryo fills the perivitelline space
Vent formed.; heart beat 79 minute-1 -r

28-30 Frequeht movement of the ~mbryo
30-00: Larva hatches out

3.6.4 Incubation of e~

At 27 to 290 Celsius, the incubation period
was found to be 21 and 23 h in ~. testudineus and lie !~i1is
respectively.

3.7.1 Rearing of spawn and fry qf singhi and kawai

3.7 REARING OF SPAWN AND FRY

£xperimonts were conducted on the rearing of
spawn and fry of both ~. tostudineus and tie fossilis in monofilament
hapas (size 100 x 90 cm; 50 mesh cm-1). The hapas having 20 to 30
cm of water column and 1,000 spawn gave satisfactory results.
50,000 fry of kawai were reared to x size of 25 mm and handed over
to State Fisheries Department.

Experiments on evolving supplemental feeds for.
the post-larvae of kawai and singhi were conducted. Both species
accepted cooked poultry ogg. 2 days old spawn of kawai preferred
both cooked egg and unicellular zooplankton and the survival
was 47 and 64 % respectively for a rearing period of 10 days.
Singhi preferred copepods .and claclocerans to cooked egg reflocted
by the percentage of survival (100.0 and 67.9) during 15 days

\

Oxygen reguirement of fry of A. testudineus

rearing period.

Preliminary experiments were conducted as the
oxygen requirement of kawai are presented in the Table 0-4.. The
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valu~s of correlation (I') for 2, 4 and 6 days' old larvae were
0.97, 0.77 end 0.95 respectively. To determine whother these
values are significant or not, 't' test waS performed. The
calculated vaLucs.r of 't' (9.9o and 1.51) cLe=ir Ly showed that the
correlation coefficient I' (0.93 and 0.95) is significant at 1 %
probability level whereas the cadcuLaed value of 't' (2~95) showed
that correlation coeffici~nt I' (0.77) is significant only at 5 % '
prob~bility lev~l.

Sueplem8nt~1 f~eding

.-Experimental rearing of spawn of buthsin~hi
and ~~w~i Was do"~ using dried pr~~n and silkworm pupae, wheatflour,
fishmeal,mustard cake', :ricebran and'soyab~an powder, alone and
in ~ombinations as ~~pple~ent~l f~ed. C60ked poultry egg ~as
also u~~d~' THe alS~m~~ a~d yo~~ ~er~ emulsified sep,r~tely in

.... : .....-~, : '. ..! -.:". ;".'water"e~'dused:~' Best results were' Obtained when both egg albumen
and yolk was emulsified, and cooked till the water evaporated

3.8 CULTURE EXPERIMENTS

{Tables 05 and 86}.

3.8.1 Mono,culture

Seven experi~ents on the monocultu~8 of singhi
and magur were conducted. Gross pro!:luctionranging 'from 300: kg
ha-1 0 months-1 to 6,946.6 kg ha-1 5 months .•1 was obicdried
(Table 07).

" , .. ,

3.B.2 Mixed culture

In all, 5 experiments on the mixed culture
of different species of air breathing fishes were condUdt~d

with gross production ranging from 02 kg 'ha-1 9 months ••1 to
3,696 kg ha~1 yr-1 (Table 80).
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3.0.3 £ulture ~n__c~ment cisterns

With a view to popularise air bre3thing fish
cul ture in urban areas, rearing of k CJ\'IIaiwas done in cement
cisterns.of size 2~4 x 1.2 x 1.2 m. A mixture of cowmanure,
straw and paddy husk was given at the bottom (9 cm thick) and
the cisterns were filled withwat6r up to a level of 45 cm. 300
kawai fingerlings (x size: 35 mm/ t.05 g) were released in the
prepared ci.s te r ns in June 1977. In 100 days, the fingerlings
attained a x size of 99 mm/ 30 g. The experiment yielded a
production of [J .12 kg and 7.41 kg (2.33 kg ~2 and 2.14 kg ni2).m
with 80 % and 65 % survival respectively, from the two cistern~.

3.8.4

A part 0 f Ghor'3jan be-£1 wes cleared 0 f
floating mac ru veq et.et.i.o n f'oz rearing spawn of kawai and culture
of botb kawai and singhi in cages. In all, 12 cage culture
experiments for p8riods ranging from 90 to 200 days were taken

-up. C~ges made of bamboo mats and nylon ~ebbing were used (size:
2.x 1 x 1 m). The experiments yielded gross/ netproducti6ns
of 5.172/ 2.175'kg m-2 in 200 days, 4.023/ 3.256 kg m-2 in 90 days
and 2.7/ 9.0 kg m-2in 90 days respectively in £. ~_Ct3t~,
lie fossilis and !la .testudiQ.eus. The growth of s t.o.ck and yield
at differ~nt stocking. densities in cages in the case of singhi
and kawai are given in Figs. 10 a~d 19.

3.9 PARASITES AND DISEASES

l.~~chorlina s p. a facu'ltative parasite, was enco untered
in the natural collection of seed of air breathing fishes. The
parasite could be controlled when better water conditions werB
provided to the fry.
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Tumours on caned ~. testudineus were sometimes recorded
whieh could be controlled when the stocking density was reduced.

FISHERIES EXTENSION AND TRAINING

3.10.1 . Fisheries extension

'fish Farmers' Day' and 'Lab to Land'
progremmewere inaugul';'atedat Ulubari Fish Farm, Guwahati' on
02.U6.t919 by Hon'ble Fisheries Minister of Assam, Shri ~ilamoy
De s , The inaugural. ~assion was followed. by a seminar iA lILhieh
Scientists and Formers piJx:t..U:i.pated.Discussions were ne~d on

.culture of air breathing 'fishes in £~~ls~ ponds and ca~es.
Selection of breeders and induced breeding of air-breathing fishes
were demonstraterl in the field. Ra4io talks {A.I.R •.Guwahati) on. ~ .

air breathing fish.culture were also given.

Fisheries training

Short term training programmes were condueted
by the Centre for. the benefi to f F.F .D.A. trainees, Fish Farmers,
Village Level Gram Sevaka~ Village Sarpanchs and trainees of
Assam Fisheries Training College, Sibsagar. Lectures on air
breathing fish culture were_given to students of North East~rn
Hill University, Shillo~g and Dibrugarb ~nd Guwahati Unive~sitics.

3.)1 ACKNOWLEDGEMENTS,

Thanks nre due to Mess~s S.N.Bhuyan, M. Ahmad and
P.K.Dwarah,Former Directors, Departma~t of Fisheries, Govern-
ment of Assern , for providing facili:t;iesaftdholp in the execuUqft
of the work programme~

,.~
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4.1 INTRODUCTION

4 ANDHRA PRADESH CENTRE

In Andhra Pradesh, particularly in the e{stwhile
Hyderabad StAtelair breathing fishes in general and the murrels
in particular are sought after for their excellent taste and
keeping quality. With a view to popularise the culture of murrels
and air breathing catfishes in the State, th~ Centre was star~ed
in February 1976 at Palai~FishFarm, 26 km from Khammam town by
the Government of Andhra Pradesh with-funding by ICAR. The
Centr~ was transferred to the Andhra Prade~hAgricultural
University in 1978. Th~ broad work programme of the Centre.
included the assessment of seed resources in time and space
of murrel~(I.marulius and £. striatus), their seed colle~tio"
and rearirig and table fish rearing.

Palair Fish Farm ha~a small building housing the
Office and .laboJ:'atoryand 4 s'tocking (area: 0.1 ha each), 0
rearing (grea '·-·'0.04 ha each) and 4 nursery ponds Carea : 0.02

ha each).

--
4.2 SURVEY AND COLLECTION OF SEED

.r. .r

Coll~ction of se~d of different air breathing fishes

- ~] ."; .
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was initiated in 197~. Extensive surveys were undertaken till
1904 in and around Palair reservoir and along a 50 km stretch of
river Palair. While seed of magur and ~inghi were not encountered,
those of'murrels was quite common.

The details of the fry and fingerlings of £. striai;,up.
~ollected during 1977-1900 were as follows:

Years tJ..o. of tss.
(10 to 40 mm)

No. oi fingerl~nge
(4.Q.. to ~O mcl

1977-1970

1970-1979

1979-1980

406,000

515,000

12,050

2,000

14,500

.
i

fP"

While'seed of £. striatus were collected during the months
of April to July, those of £. marulius were obtained during May to
August. However, quantitative studies were not made.

Seed 0 f f.. striatus, £. marylius, and £ . .E.1!nctat~ were
collected during 1903-1984 also (Table 09). The occurrence of
seed w~s greater during the months of August and September
coinciding wi~h the onset of south-west monsoon. The only shoal
of f.. !"arulius collected (cturing 1\1ay1903) comprised of about 4,500 fry.

4.3 BREEDING EXPERIMENTS

4.3.1 Induced breedin.9.,

Breeders of £. botrachus, H. fossiii~ and
(hanna spp. were,,,procured from nearby villag G tanks an d markets.
Pituitary glands 9f corps were procurad from Calcutta. During
J ,;' ", "', . ,"1:

uly 1976, induced bree dLnq of £. 1!..etrach~s3andl:i' 'fossilis was"
attempted without success. In August th8~~'meyear, another

,f.".

"", t

_:-...:.
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attempt was made on both species when females released eggs but
were not fe~tile. The data on the experiments conducted arc giva~
in Table 90.

Inrluced breeding of C. striatus was attempted.
in 1970. Of the 0 sets hypophysed only one responded, yielding
about 1,000 fry. In 1981, one set of £. stria~ was induced to
breed and 950 spawn produced.

4.3.2

During 1984, an attempt was made for the
natural, breeding of £. striat~ in farm ponds. 13 brooders (size:
325-530 m~! 320-1,300 g) procured from neGrby villago tanks and
14 specimens (size: 233-380 mm! 100~437 g) grown in the farm were
utilised for breeding in the month 0 f ML:lY. Se-ts (f't:-me lee and
m~les) in the ratio 1:1 and 3:2 we;e released in 6 shallow ponds
having abundant vegeta-tion. During June to September, eight
broods were seen in all the pon~s. -Each brood comprised of about

_1 ,000 to 1~500 fry. It was obsorvedthat with the passage of
time, the number of surviving seed declined.

""

4.4 REARING OF 5E~D

In 1980, 'c(arlyfry of £ .. §.triat~were rea'red in
plastic pools and fed during .tho:first one week ~~:lthboil~d e:9:9,
followed by minced forage fish for .1S,'days.

. -

~ubs8qu~~t~y for a
week they were fed with minced dry trash fish only. The resulting ':
fingerling s were transferred to ponds for cuLtur-e , During 1901,

• I

e~rly fry of £. striatu~ and £. marulius were reared in cement
cisterns Tor.a period of 3 months using a mixture of dry trash-
fish, white flour and green gram husk (4:1:1) as feud at 10 %
body weight. A survivaf of 56 % was obtained.

I __



1 21

In another exp er Lmcnb , C. striatus seed were reared

for the first 15 days, feeding ",Jith min ce d fresh trash fish.

buring the next 15 days , along \JIJith rrdric ed fresh f ish arid dry

tra,s h fish, scU,l#l(millet) . flour " \'11 he at flou;r:, and green gram husk

(2:1 :1:1) and vitamin tablets were given. The survival and
-.

growth w~re satisfactorY.
::: ::';'

'-. J.j'3:1G In 1983-84, to evaluate the growth and survival of

",~ ,',c.; f.. §kiatus fry rearbd',at:modernte and high den aa td cs in cement

:." .,'.: . cisterns, live tadpoles at 50',1:, btidy weight were fed for one

.. " month and la ter minced freshwater trash fish at' 20 % of body

weight was given, (Tablc 91) experiiJen t 1, betche s A and E) •. The

results indicated that growth of the stock is higher at lower

density and sUrvival is independent of density when food is

abundant.

In another experiment conduc ted to compare the growth of

£.. str:l<i~ fry fed with two different feeds, viz., minced fresh trash

fish and a m.i xbur e offishmeal, wheat flour,tJajra flour and red gram

husk (ratio: 3~1:1:1}"were s er ve d at10 % body weight Table 3;

(Experiment 2, batches 'A and E). Over aperio? of 110 days, in the

batch fed with rmn eed fish there wes':e ne·t x weight gain of 4.0 9

with a survival of 85.4 'lb, while in the bcitch fed with the mixture,

the rietweight gain Was 1.38 g with a survival: Cif 27.4 %.

4.5 CULTURE EXPERIMENTS'

4.5.1 ~u1tur e i !l.._2.Q-'1.~
/

During 1980, £.. striatu~ was cultured in

two farm ponds (areD : 0.1 ha each) -with dry trash fish as feed.·

The duration of the experiments was 1 morrths (Table 92).

'. 11"'"

"; , " ; ..

., .
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I •
Culture of £. stri~~~ was undertaken at two

-1densi ties lli., 50,000 ha in 0.1. ha ponds in 1901. (\mixture
of dried trash fish powder, wheat flour, bajra and green gram
husk (~atio : 3:t:1:1) with multivitamin tablets, in the form of
small pellets at 10 % body weight, was given as feed. The growth
of the stock was encouraging (Table 93).at the stocking density
of 25,000 ha-1• Over a period of 3 months, the X weight attained
was 150 g and survival, 95 %.

£. striatJ:iJifingerli.ngs were cultur.ed in a
400 m2 pond under· near natural conditions, without supplemental
feeding • The pond had a luxuriant growth of submerged vegetatio ••
(Otteliat Vailisneria, Hydrilla, Ch~~a, etc.) In addition to the
fbr~ge·'fishes aLroady present, the pond was seeded with shrimps
such as Caridina sp. an~ Macrobra~hiYJn lamarreii, so that they
would muLtLpLy and serve as natural food for the fing e.rlings.
The details of the experiment are presented in Table 941

6xperiment 1). Over a period of 9 months, fingerlings .having
a X initial weight.of 6.4 gaitained a X w~ight of 102.4 9 wit~
a survival of only 5.6 %. The largest specimen had grc:l'wnto 388
mm/ 437 g. The n~t yield wa~ only 0~953 kg m~2 month~¥:fi~h
from the 'pond. As has bean Yepo.rt.ed'by other workers, the
res ults ind icate th3t under confined conditions, culture 0 f
murrels witho~t supplementary feeding would be of no avail~

In other experiment, fingerlings of
£. striatu~ were cult~red in a 200 m2 pond at a density of
15,000' ha-1 on a diet 0 f minced fresh trash fish' at 10 % body
weight, once a day. Over a period of 5Y2 months,a'gross yield

, 1
of 40.760 kg (2,436 kg ha- ) and a ne~Yield of 42,880 kg
(2,144 kg ha-1) were obtained from the pond (T-able 94,
experimen~ 2). Although the experimental fish had the capae~ty
to consume more trash fish than that was served, owing to the
flUctuations in the availafuility, the qq~ntity given at tim~s
WaS not more than 5 % of the body weight.



123

Yet another'cult~r8 experiment-was conducted
to test the acceptability and growth -of £. ~~tus when fed on
different feed mixtures of animal and plant origin. The feeds were
1) minced fresh trash fish, ii) dry fish (DF), grcr~ndnut cake (GC),
ricebran (RB) in 1:1:4 ratio and iii) groundnut cake, ricebran in
1:2 ratio. The experiment was conducted for a period of 5 months,
(experiment 3; batches A, B~ C). The results are summarised below

~ FinC!..l.,averag~ Survival Net yield (9 m-2)
weiIJht (£I) (%) l-_!J..._~_ months

Minced fish 116.6 05.3 (+ ) 27.059
DF + GC + RB 20.6 20.0 (~) 0.537
GC + RB '10 .0 6.6 (-) 1 .215

The data indicate that the conventional fish,
feeds (mostly of plant origin used in carp culture) axe not
suitable for murrel and animal protein is nearled by the fish for
satisfactory growth and surviv~l.

4.5.2

Attempts to rear fry of .~.§..i.ti-~ and
.. ; .

fingerlings of £. marulius in cages made of bamboo splits
and monofilament nets, held in.farm ponds were failu=as, owing to
either total mortality or escape of the fish.

4 • 6 DIS E/\5 ES

In one of the culture experiments (Table 94), experi-
ment ,3, babch A) a few£. strtatLL~ specimens were observed to
hav~ pinkish blotches on the body. I~ was found that they were
sores caused by infection with L~rnaea sp. Nearly 50 % of
the fish in the pond hcid the infection~

The pond (area 200 m~) wa~ dewatered and all the

.1
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fish (256) we~e retrieved. They were given bath in 250 mg 1~1
formalih keeping in plastic pools for 15 minutes, and released in
to another pond which had beeri treated with lime (@ 250 kg ha••1).

No mortality resulting from handling. and t r-e e-tment was observed.
Su~sequent n~iting revealed that the i~fection had subsided and
that the sores had healed~

447 FISHtRlES EXTENSION! AND TRAINING

A one month training programme was conducted for rural
youth on behalf of Nehru Yuvak Kendra, Khammam, during August to
September, 1982 on ffeshwater fish cu Liure, including pro duotion
and rearing of murrel seed.

Leafl~ts on murr~l eultu~e in Telugu and on air
breathing fish culture in English' w-ere:brought out.' Publicity

was given about the programme' of wcirk,of the Centre t.h r-o uqh
"Andh ra Prade~hll, .the offic}i.alp,ub),i'ciiybulletin at the
Govern~erit of Andhrs Prad~sh.

4.8 PUBLICATION~
. /"

4.0.1 Research EE?.rers

Ravindranath, K., K Gop~l Rao ~rid M.Y. Kamal,
1985. Lerneosis and its control in, jj~"i ir b'reathLnq fish culture
system. ~F.£.. 5ci., 54' (17) : 805-006.'"==

( .
"

4.0.2 Po pular articles
).

Murrel culture (in E~glish~nd Told~u).
(Brochure).

4.~ FUTURE LINE OF WORK

Recommendations for future line of work are
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l
.i) A permanent· station may.be establish~d for

collecting and rearing of natural seed of murrels fer the purpose
of distributibn t6 prospective farmers and f~r stocking swamps a~d
tanks. The propo~ed statio~ could also~take up artificial
propagation of murrels to augment the natural seed supply.

ii) Owing to the carnivorous ~abit and low f~cu~dity
of.murrels, maintenance of their' bres:Jers and production and
rearing of seed would be e~pensive et the present technblogy leve~~
Hence, seed pxod'uc t i.o n may have to be subsidised by the,Gove+,nment.
Since murrels breed practicall~ round the year, it WIDuld be
possible to make their ieed available for late stocking in carp
culture ponds to supplement the inco~e of the farmers.

iii) Owing to the carnivorous and cannibalistic
habit of murrels, low survival under natural conditions and the
high cost involved in rearing the fry to fingerling size, they
may be stocked at low density (1,000-2,000 ha-1) in natural water
bodies with a view mainly t~.u~{lize t~e trash fish naturally
available and introduced in the water body.

iv) Since murrels respond well to only trash fish
as feed and survival is ,:\irectlyproportional to the quantum
of food ,Bvailable,tlileirintensive culture couLd be taken up
in places where there i~ ~ glut 0' fresh and dry trash fish.'

ink
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5.1 INTRODUCTIO~

5 ~Sl BQ~GAL CENTRE

West Bengal Centre of the Project was started in
Noyember 1975 at Kalyani (Nadia district). Five smal~ ponds
ranging frcm 0.02 ha to 0.1 ha in area were allotterl to the
Project at ~f,'l1.yaniFish Farmuy the Depar,tment of Fisheries
in West Bengal for field resajic~. ths Centre's work programme
was mainly concerned withcult~re of magwr, £. batrach~s, ~inghi,
ll- fossilis and kawai,ll.testudineus which are highly prized
and are in demaryd in the State and production of their seed in
order to euppLeme nt the seed collection from not.ur aL sources.

5.2 CULTURE EXPERIMENTS

5.2.1.1 Culture in perelict ponds

5.2.1

Culture of magur to ~arketahte
size waS Btt~mpted in two derelict ponds (~rea : 0.03 and 0.04
ha) at Kalya~i in November 1975. Pond 1 and 2 were stocked

~ v. .

with -fingerlings of magur @ 20,000 ha-.1 and 40,000 ha-1 (x
sLz.e : 10 g). The stock was fed with low priced, Qry marine

." ....

----~.~--~~,~".-"---------
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trash fish (cut into small pieces), obtained from Contai coast
of West B~ngal, @ 5 % body weight (~omputed from time to time by
sampling 25 to 30 fish). Rice bran was also given as an additional
feed with the advent of summer. Feed was given in the afternoon
at 14-00 hours. QUantity of feed given was as in Table 95. The
growth rate of the stock was as in Table 96.

The physico-chemi~al qualities of
water are summarised month-wise in Table 97.

The experiments were ccnducted
for 5 and S months anrl the grDss production ha-1 was 1,200 and
2,000 kg respectively.' The production was less as the stocking /
was done in winter and there was predation by crabs and poaching,
prior to harvesting.

5.2.1.2 Culture in large ponds

One pond of 0.1 ha nrea was" 1 ,',
stocked with fingorlings @ 70,000 ha- procurei from the local
markets and from Kalyani Fish F'arm. .f eedi.nq waS done with dry
marine trash fish and rice brantonc e a day, @ 5 % body weight of
the stock, and based on pe'ri.o di.csampli,ng, the feed given w as
gradually increased with gain in weight of the ,stocked fish.
A total t,070 kg of trash fish an~ 110 kg of rice bran were fed
to the stock.

Ph~sico-chemical properties
(range) of the pond water during February to June, 1977 were
pH : 0.4 to 9.2, total alkalin{ty : 92 to 110 mg 1-~, free'
carbon dioxide: 0 to 2 mg 1-1 and dissolved oxyge~ : 6.4 to

-1 111.0 mg 1 . Free ammonia increased from trace to 4 mg 1- and
above during the month of June, probably due to the decompositio~
of the leftover dry fish given as feed.
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Mortality of fish occurred as a
iesuli of the ~nf~vourable environmental c6nditionsj .The feediMg
had to be suspended and the pond water partially replaCed in
order to improve ~he quality. The growth of the fish, based
on the sampling of 100 specimens, was as in Table 98. Harvesting
was done by dewatering of the pond in December 1970, 4,912
adult magur (i weight: 64.49 gf were retrieved, the recovery
percentage being 70.31 • Besides, 7,000 fingerlings (iweight
10 g) were also oStained from the pond, as a result of natural
spawning.

During the latter part of the
experiment, a small stock of earp fry Was introduced in,the pond
along with magur for utilization of the plankton and 37 kg of
advanca fingerlings of carps could be raised in one month.

The' economics of the operation
were as follows

In.,guts· 70 kg magur fingerlings
(@ Rs.10.00 kg-1)
1,070 kg dry trash fish
(@ Re. 0.00 kg-1)

110 kg ricebran
(@ Re. O. SO kg-1 )

Rs.700.00

Rs.GS6.00

Rs.05'5.00

Outputs
Rs.1,611 .OL._
Rs.2.,fl94••50Value of 317 kg magur harvest

(@ ·Rs.8. SO kg-1)
37 kg carp finuerlings
(@ Rs.5.S0 kg-1) Rs.O,203.50

Rs.2,89G.OO

-1Income ha Rs.12,870.00 (excluding cost of. transport, management,ete).

In 1970, another 0.1 ha pond was
stocked with',magur fingerlings @ Rs.50,OOO ha-1 and fed with
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d~Yt m~~irietrash fish and rice ~r~n. The prcipdrtion of rice

bran was increased in this experiment to ~educe the cost of

feed and the possibi1i ty of water pollution in the summer

months.

:'," .

1

The range in water quality of

'.the pond during the culture period of 4 months (March to June)

was, pH : 0.2 to 9~0, free" carbon dioxide :.10 t07 mg 1-1

dissolved oxygen: 4.4 to 10.2lT)g 1-1 and total 'alkalinity:

103.to·129'mg 1-1 (Ti3b;1e99). Unlike in:' the previous experi-

ment, ftee'am~oniadid ~;~ assume a serious problem in the
. '. . - \

summer. months ;.,

,
The ~rowth of the fish during

the .cuLt ur e period was as in Table 100 ~. 31 tkgdf magur

(x weight: 82 g) was narves,teg, in ~une197i3 {number harvested

Inputs 75 kg magur fing~rlings
(@ Rs.9-40 kg-1)

650 kg dry trash fish
(@ Re.D.BO kg-1)

. 300 kg rice 'bran'. - . 1(@ Re.0.60 kg- )

Rs.O,61s.oo

of the output were as..:

3,800; sur'viva1 : 7 .•6: %). ·.The cost of the inputs and the val-ue
I
/follows :

Rs.0,520.00

Rs.0,1BO.OO

Rs.1 ,375.00

Ou:tput Value of 311 kg magur raised
(@ Rs.8.50 kg-1) Rs.2,643.00". ", -. '

.' Thus the profit was ~.12~680.00 ha-1 in 6 months

5 .2.1 .3
.,

.;Intensive culturi in pond

In December 1978, one pond of

0.1 Ha was stocked with magur and singhi fingerlings at a

eotn.bin~d density of 300,000 ha-1• The stock was fed daily with
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~'fishmeal and rice bran (ratio: 1 :2) @ 4 to 5 % bod~ weight.
c·

'O~e quarter of the feed was-given in the morning and the rest
in the afternoon. A water depth of 1 m was maintained in the
summer months, empldying a pump.

With the commencement of summer,
. .

.the water temperature an the pond steadily increased and the pH
showe·dfluctl!atibns. The alkalinity increased with the addition
of water from a tube Well. Accumulation- of organic matter
ari~ingfrom the metabolites a~d-residuaIfeed ~ade the pond
water unfavourab~e for the healthy growth of fish. Concentra-
tion of free ammonia increased, ceusi.nq..rndrtality 0 f fish.
The water quality of the pond (Table 101) could not be improved
by partial ·replenishment. Harvest i rrq 'wae commenced in August
and was completed by December 1979. 6,018 fishes (474 kg: X

, .

weight: 80 g) were harvested) of which singhi comprised 20 %.
The recovery was only ..20 %. It appears thatint~nsive culture
of magur maybe auccessf'uL onLy in small ponds (O.OZ''to O.03~a)
where :replenishment of water is not a pro-bLem anr' the water
temper~t~r~can be kept around 30D Celsiu3 by maintaining
adequate'·t!epthof water in the summer months.

5.2.1.4 Semi-intensive culture in pond

A 0.1 ha pond'was stocked with
magur fingerlings'@50,000 ha-1 and fed w'ith fishmeal a'~d
ricebran (1:2 ratio). Cowmanure WaS applied @ 20 kg day-1

':'1for 10 to 12 days month for 2 months. The water quality and
the growth rate of the fish, are given in Tables 102 and 103.
With thp.rise in water tempErature during summer, fish
mortality occurred, probably due to increase in ammonia content
in the y.Jater.

I
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After 4.5 months (March to July)
the pond was harvested and 300 kg of fish obtained. The recovery
waS 67 % and the X size of the fish, 90 g. Besides magur, a few
large murrels and small quantities of carp and miscellaneous
fishes (12 kg) which gained entry in the pond during the floods
were also obtained.

The total quantity of feed given
(fishmeal and rice bran) was 1,000 kg and the conversion ratio
was 3.3 : 1. The total cost of magur fingerlings and feed was
~.2,40o.o0 and the amount raised by the disposal of the fish
was ~.3,600.00, @ ~.12.o0 kg-1.

5. B. 2.1 Culture in derelict pond

5.2.2 Culture of singhi

Culture of sirighi waS taken up
in 1978 in a D.04 ha pond. Fi~gerlin~~ (x size: 10 g) were
pro.cur ed locally and et.ock'ed @75,000 ha-1 in April. Cowmanure
was appLded' regularly in the pond as feed and fertilizer from

.., .'.

May onwards. Ricebran (@ 2 to 3 % b~d~ weight of t~e stock) _
" -

was broadcast along with cowmahure: '.In all, 590 kg of cowmanure
and 142 kg of ricebran were applied in the pond.

Water quality of the pond growth
of the fish are given in Tables 104 and 105. Harvesting of the
pond could not be done as It got submerged due to th~ unprecedented
floods.

,.) .•.

5.2.2.2 Culture in large pond

.
In February 19BO,.one pond of

0.1 h~ was stcicked with s{nghi fingerlings (x we~ght. :.~ g}
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@ 90,000 ha-1 The fish were fed daily w~th fishmeal and rice

bran (1:2 ratio) @ 2 to 3 % body ~eight. Cowmanure was applied

d~ily for two months. After 4 months' rearing, prior to harvesting,

there was poaching in the pond and only 38 kg of singhi (number:

1, '147; recovery: 12.7 %) could be harvested.

5.2.2.3 Semi-intensive and intensive
culture in ponds

)

,
Semi-intensive and intensive culture

of sin'ghi waS conducted .Lrt 2 ponds (area: 0.04 and'O.034 ha).

, Duting the rearing period, cowmanure was applied in both the ponds
, ')

and the fish were fed with fishmeal and rice bran (1:1 ratio) @ 2
to 3 % body weight, in the evening. Survival percentage of singhi

was higher than that of magur and the fish showed greater tolerance

to water' pollution and no r-e pl ac ernen t of water was necessary. The

h ar ves t data are summerised in Table 105 •

..-/
,/

,"',r 5.2.3 Cul ture of kali-ai
("

":.-,,, Culture of kawai was undertaken in a shallow

-:

derelict pond of' area 0.02 ha after draining arid rpfilling. The

"pondwas/st9c'ke~:~ ~ith 2,500 fingerlings, (len'Jth ran.~e: 50 to 70

mm;:'x,wei\::jh't : 5.3 g; rate of stocking: 125,QOO ha-1) collected

.from same pond in Decemb~r 1976;' The s~ock was fed with a ~ixtur8

o'f fishmeal, mustard, c~k8 and ric:e' bra~ (1:2:2 ,ratio}, initially

@ 500g day-1 which'-w~.s progressively increased. A total of 193.5
..

/

'kg,of feed was\;ji'ven.

,..... The range in phy~ico~chBmical qualities of

water were:, pH ; 7,2 to 9.3, total elkalinity:'10ci to 237 mg

1-1, free c~~bondiox"id8 : 0 to.7mg 1-1 and dissolved oxyger':
1 .5.4 to 14.4 mg 1-/.

(:,
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During 'the summer months there

was a sharp fall ~n water depth and thipond had ~o be frequently

-;,topped up, for maintaining the water level.

~...
Harvesting was done in November

,
1977 ',b,Ydewat'exling and 545 ~?wai', weighing 14.05 kgwer:e"

ob'tain~d~ The recovery of fish Was low (21.8 ft), probably due

td'r:tt'ed;ation'bY birds in, the shallow pond and 'migration during

th:~:\mb"~:SOOhmonths,' in the absence of' proper f anc Lnq , Besides,
" ..

the:~ond also yielded 3.18 kg £ . .E.!:!..nctat..~and other fishes.

5.3 BREEDING EXPERIMENTS

Induced breeding of ~agur -.~; -" .~:.

In August 1916 a por tLon of a shallbwpond
.'. ....•.

(area: '0.05 ha) wa~ s cr eerie d with bamboo fen,cing and paddy
:., ...:..•..~ .

~apli.ng9, were planted. 42 mature magur in the ratio 1 female:

1 male{sfz,~;: 1BD to' 200 g each) were released in 'the enclosure.

14 each of/both se~es wereinj ected with carp pituitary hormone

@ 40. mg ~gJ'f body weight to the females and 30 mg kg-1body
.'

weight to the males.

Due to heavy rains , th e water level of the

pond increased,rehdering it difficult to collect the spawners

or examine the presence of fry and fingerlings therein. The

pond was dewatered in November and 36 aduLt sp ec Lmene ,f:lfld, ab;o-ut

100 fingerlings (80 to 120~m in length; 15 g x weight) of magur

were obtained.

In the year 1971, 11 small plots (size:

20 x 10 rn) were dug out in the low-lying area of the fish farm'

in two rows. B plots received paddy saplings while 3 were not

planted with paddy. One to two sets of magur breeders injected
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with carp pituitary hormones at the rate of 20 mgkrj-1 were
released in the plots. Magur fry (10 to 12 mm in length) were
observed in several plots after a lapse of 15 to 20 days. They
were fed with fishmeal, brondcast on t~e water surface. Unfor-
tunately, the l~iperiment got vitiated because of flooding of
the plo ts.

5.3.2

Breedi~g of magur waS achieved in Jalpaiguri
distxi.et as a part of extension programma in ana pond of the
Fish Producers I Group in 1982. In the tank (area: 0.4 ha) having
embankment on all sides ann a large catehment area, with facili-
ties to cotrol the water level, about 100 horizontal noles (30
em lon~, 8 em wide and 30 em deep) were made on the lower portion
of the inner wall of the embankment on all sides. Aquatic plants
were provided inside the holes. The 'level of water was IT'Pintained
at!1~ to 20 cm aboue the holei during the.e~periment. ioo each
of.magur breeders of both,s,exe~ (1:1 ratio) were released, in the
t erik and successful s pawn i nq occu~:r8d • Rice bran end mustard '.
cake {1:1 ratio) was given in the tank as f e ed , Over 10Q,000

'fingerlings ob ta.ine d from the tank were sold to the pub Li.e,"

5.3.3

10 sets eaeh of singhi injected with carp
pituitary ~xtractat the dose of 110 mg an~ 100 mg kg-1 body

~eight to the females and males respectively were released in
plastic pools (120 cm diameter and 90 cm height) and in large
aluminium h~ndie~ (50 1 capacity). Spawning occurred in all
the cases and the fertilized eggs were collected and kept in
enamel trays (size: 45 X 30 cm) •. After hatching, the spawn was
transferred to monofilament h9J2.~ fixed in ponds. About 15,000
hatchlings thus obtained were reated to 10 to 15 cm size and

,released in a nursery pond for rearing.

----~-.~,.
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5.4.1

5.4 FISHERIES EXTENSION AND TR~INING
"

.on 20th May 1976, Fish Farmer; s Day Was held
at KaLy ani, Fish Farm to,d emona'trats the technique of air breathing
fish euLture, especially that of mE:lgurto,interested fish farmers.
Dn this occasion, f~s h..fa::rmers and fishery scien tists exehang ed
views on air''breathing fish culture. The Fish Farmer's Day
prbvided a direct link between the Farmers and Scientists in
identifying the probLemstand- finding solutions. ;All the leading
newspapers of Calcutta an~All India Radio provided coverage of
the programme.

: . ,
Directqr of' Fisheries, West Bengal ~as

sanc ti.oned a scheme for acdvance of loan for culturec;.ofrnaq uz to
interested fish farmers. Airbreath~n;J. f,i,sh,.ccu-lture was taken
up by the, State ~overnmeJ'lt.in'a-O.5r'ha·pond in ,th,e..,fisheri-es.~.

. . ! •...' .._' , !. ".' ' . __ . .~ '~ 'V •. • • -, ,-' .

Technological Station at Junput, Cont~i in Midnapur district.
Extension programme on culture of magur ~nd singhi was taken up
by farmers on a large scale, especially in Midnapur and 24
Paragan~s districts •.

, -,1

For demonstration of magur cultur~ a~ong the
fish farmers of Sunderbans in d'istrlct 24 f araganas, h-Jo ponds

I

at Nimpith ~f Ramakrishna Mission Ashram and one. at Basanti of
the Department of Fisheries were stocked with mag~r.fingerlings
and were fed with fishmesl; ollcake and rice bran (1:1:1 ratio).
The expenditure was met from the funds of the Project. the
promising results. encoumagcd't~e farmers to take up magur eulture.

As cheap, low grade trash fish and fishmeal
are abundantly available in.Midnapur district ·which cah be·
advantageously 'utilized for air breathing fish culture, a
demonstration ..prog-ramme was taken up at the f i sherLea Techno,\ogical
Station in the district to popularise- the technology among the
fish farmers. ...-. J
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Rearing of magur and singhi, feeding with
cowmanure and dry fish WaS tried in ponds, cisterns (size: 2 X 1 X ~ m)
and ~ages at the Government fish Farm in Jhargram Sub-Division of
Midnapore district with success. The district authorities helped
the ~cheduled Tribe people to adopt this type of fish farming for

J

the dgought prone areas of Jhargram Sub-Division.

Vivekananda Loka Sh{ksha Mandir, affiliated
to the Institute bf Social EdUcation and Recreation, Ramakrishna
Mission Ashram,.Narandrapur, district' 24 Paraganas,undertook magur'
culture in a few ponds at Murdapur village of Nandigram II Block
of Midnapur rllstrict (area: 2.2 ha). 54 fish farmers of the viii~§~
took up magur culture in 61 ponds. Some farm~rs earned good
profits whilesortecduld not, due to inadequate management practices
in the first\'y~ar as the ponds, were at remote corners of the
district and ctisequently,-iU,mely t.echn.i.cc.L help could not be

~~~ ,) , " I

extended to thern, ., :1

;The,Krishi Vigyan Mandlr- of Nimpi;th in
Sunderb ans " '24 P6ragan as dis trictul1dertbo k'"semi-in.tensive culture
of magur in the rural areaS under 'I'ab~to land'" proqramme , Urider'

..:: ..:);,,;. . .. ,

the same programme,' 5 ponds of fish' farmers ofCh:9kda and Harin-
ghatta blocks of Nadia district were stocked with magur and sinGhi
fingerlings. The inputs consisting of f-Lnqer-Li.nqs and ·fishmeal

'.:1: .',

worth ~.500.00 were ~upplied to the farmers by the' P~6jet~.

Fish Farmers I Day was organised inSept'ember
1979 ai"Ramakrishna ~~s~iJ~ ~shiam"Ni~pith, when techniques of

- • • ."~:' I . <" :" :

air breathing fish cultureLa'ndinducep, spawning ofmagur in paddy
",' t

fields, were explained to the fisb ,fal?Tl)ers.Leaflets an air
......~..:

...~.:.,~·~±~·.,~·~..i,~.breathing fish_~ulture were also distributed.

I ' ,
•••••• "'4, _ 1 ,; ,"

'The Officer Lnch erqe of the Centre delivered
lectures on the Fish FarmersfDay ~t Ballikalitola (Hooghly district)
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Barupur (24 Paraganas district), Dhubulia (Nadia district) and
Murapur, Mandigram 11 block (Midnapur district).

5.4.2 Fisheries training.

At~aining programme for 33 fish farmers of
different districts.of the'State in .three batches, each of 4 day~

.duration, wai~rranged on th~ culture of ai~ breathing fishes.
District Fishery Officers o'f Naclia~ Howrah and 24 Paraganas (No~.tm
and South) also arranged training. programm~ of fish farmers. 22

Extension Staff of Comprehensive area Development Project and
the newlyrecrui ted Fishery Extension Officers 0 f th e State also

-received training for 2 days on this subject. : -:, .

5.5 PUBLICATIONS

5.5.1 Research papers

':.. "
..... ';

i) Banerje~, 5~M. (in press). A preliminary
note on the possibilities of culture of Aneb as:testudineus (Bloch)

. ;.~

in derelict ponds.J.Inl~nd Fish~ Soc. I~dia.

ii) ____ , (in press). A preliminary note'
on the possibilities of culture of Anabas testudineus (Bloch) in

. ~.;... ,.

circular. bamboo cages in ponds. Sci &. ~.

iii) CultOre cif air b~eathin~ fishes in West
Bengal. Fisheries Journ~l, 1978 .(West Bengal Fisheries Officers'
Association) •

r ,iv) Cultivation of air breathing fish,
Clarias batrachus (magur) in ponds., J. State Junior Fisherv
Extension Officers. West Beng~l (in press).
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-, 5.5.2 Popular articles

i) Pukure jeol m~chher ches (in Bengali).
Nabanna Bharathi, 1Q (11-12): 895-899

¥
Dir-ectori:Jf

ii) Pukure magu~ machher chas (in Bengali).
Fisheries, West Bengal.

iii) Banerjee, S.M., 1980. Kalkata sahara moila
vale maccher has cbong jeol machher sambhbana (in Bengali). ~.
24 Paraganas Fish Producers Association.

5.6 FUTURE LINE OF WORK

i) A survey of the seed resources of air braa~hing
J fishes in nature may be undertaken through the Marketing, Statistics

and Survey Section of the Government of West Bengal with the view
of quantification and proper exploitation.

ii) Further studies on the breeding of magur may be
undertaken in one or two established fish farms in the State.

iii} Culture of air breathing fishes'using the concept
of modern technology should be taken up in all the GovernmeQt
Fish Farms so that this may be demonstrated to the fish culturists
to motivate them for adopting such culture practices.

Iv) Training programme on the culture of air breathing
fishes may be arranged in Block level through the Fisheries Exten-
sion Officers.

v) The services of voluntary organizations like
Ramakrishna Mission Ashram may be utilized for the extension of -
air breathing fish cultUre.

--xxxx-
ink
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6 COORDINATING CENTRE

6~1 INTRODUCTION

The Coordinating (Main) Centre of· the Project which
commenced functi9ning in June 1971 at Darbhanga, Bihar ~as shifted
to Barrackporein 1974, the Head Quarters of the Cent'ral
Inland Fish.eries Research Institute, for sake of administrative
convenience.

Work on the phy sLo LcqLceL and biochemical aspects of
nutri tion 0 f air breathing cabf'Lahes and toxicity and metabolism
of organophosphorus insecticides on these fishe~ were undertaken
by the Centre in collaboration with the Biochemistry Department
of University. of talcutta, Bose Research In~titute and Institute
of Che~i~al aiblogy, Calcutta. Intensive culture of air breathing
fishes in ponds and investigations on the ecology of a typical
bleel were also taken up. Two pc:inds(area: 0.1 ha each) were made
ava I-Lab Le 'to t'heCentre at Rahara Fish Farm, near Barrackpore,
for field experiments.

6.2 ECOLpGICAL STUDIES OF DHAKARDHA HEEL

The pocketed nature of ~eed infested swamps permit
little tr~nsfer of ~utrients from soil to water, causing low
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productivity in both primary and secondary ~ev8ls. Knowledge of
!

the role of soil-bound nutrients and the mechanism of their transfer to

water phase and the nutrient level of the soil in derelict
swamps w~ll hei~ in developing techniques for fuller utilizatioM
of the carrying capacity of swampS, for culture ~f air breathing
fishes.

Dhakardha be!?l (area: 29 ha; depth: 0.5,to 1.5 m) at
Kalyani in Nadia-district &tudied was completely ch6ked with
water hyacinth and other aquatic weeds over, a long period. 'The
bottom mud was about 35 ,cm thick. The 'be.!'.!is being used for
fish culture after partial reclamation .

.. ~-,

;,: .. ,. Two hwllow (both sides open) made fromcylinders
,

bamboo mat of 107 cm height and 254 cm circumference with th~
inner wall cpvered with polythene sheets to provent mixing of
water were placed in the .b,~ at two different spots ,30 cm

. .

deep inside ,the mud. ~ater and soil samples wer3 colle9ted before
placing the cylinders. The mdd ctnd Water inside the cylinders
were thoroughly raked' using '8 bamb oo. pole. Water'samples were
collected every 48 h fr6'rnthe exper:Lmenta.lenclosurBs.

Prior to raking the bottomsoil,the, wate): had 72 %
organic carbon, 2,386 kg ;ha-1 available nitrogen" 1,727 kg h~-1

available phClsphorLl~(P20:J- P) and aC/N ratio of ,19.5. The
r,aking of the' bottom 'soil (after partial removal of .weeds }
improved the nutrients content Df water. Each ,raking released
about 9.3 kg cif available nitrogen and 2 kg phosphorus ha-1,
in the water from the bottom soil. One rakingwassuft:i,ci,eni;
to keep up the nutrients in the productive level for about 15
days,' The decLd ne inth eru'trients -Le veL was mostly due to the
sharp fall in the ~oncehtr3tion of phosphorus, probably due to
the higher microbial UE;8 and rapid reprecipi tation.

,I
J
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Nitrogen, phosphorus and other nutrients were released
into the water in large quantities after each raking. The effects
of raking of the ~ bottom (Table 106) are summarised below:

i) Water pH gradually increased to neutrai range
from the initial ~alue of 5.2 to 5.B.

1 -1ii) PHophorus concentration ircreBsed to 0.4 mg 1

fl:'omtraces.

iii) Ammonia and,nitrate coneentrations increased to
0.63 and 0.61 mg 1-1 respectively from their initial low values
an~ ammonia was converted ~o nitrate form by mi~robial transfor-
ma t.Lo n ,

.;

Dissolved:b~ygen'became trace from the initial
low value immediately a,f.terraking and thereafter gradually
il)creasedto B~mg 1-1• '

v) Primary prbductiail shot. up from the initial low., .' '. . .

ve Lue to about 1 , 500 m~',of C\ ~-3 h-1 (observed be"tw.een08"00 to- 1200
" . ...+

,hours) irithe1course of a we~k.

vi) When ths conc8ritrati~n of bther elements remained
nearly constant, prim~ry p~pduction ~as found to 6e a function
of the phosphcr.usconcentra~4:on.

vii) .Concentration of dissolv~~ organic carbon
incre~sed after raking.

viii) Carbon dioxide level declined to less than 20

ix} Alkalinity increased immediately after raking to
100 mg 1-1 and above, from initial value of 50 to 75 mg 1-1•
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The studies clearly indicated that the unexposed high
carrying capacity of swamps can be exploited by periodically
raking the bottom for higher yield of fish with very low investment.

6.3 EXPERIMENTS ON GROWTH OF MAGUR

Investigations were undertaken to det~rmine,the
conversion of different combinations of natural and cheap
artificial fesds of ~ag~r~ with a view to deve~op commercial
diets. four cisterns. (area: 1.8 m2 ei:1ch),'with supply of water

,from a~bo~e ~ell,~ere stocked at the rate of 40 magur fingerlings
m-2. The experiment was conducted in duplicate in winter and
summer months in 1976 to find out the, effect cif 'seasons on t~~
growth of fish. The feed in the winte~ (Novemb~r-December)
experiment consisted of low grade dried trash fish, groundnut
~ake and rice bran in the ratio 0:1:1. In addition 1 gyeast

;..1
100 9 feed was given to one group (J·f .fingerlings. The feed

,

for the summer 8xperimerit (April-May) ~e~'trash fi~h and groundnut
-1 " 'cake in .the rat·io 4:1 (1" 9 yeast 100 g c' feed was also added ~•

The feed was powdered and mixed with wate~ and msde into small
. ;: . .

"balls and ~iven at the rate of 10 ~ body weight bf the stock in
two instalments, in the morning and evening. Water-~as completely
replenis~ed~avery thIrd day. W~ter qUality in the exper~ment~l

"cisterns was as in Table 107. The fingerlings were actli~a~ized
to the new environment an~ artificial feeding. "The fingerlings .
supplied with yea§t ~n their feed showed better growth (Tnble 108).

The X increase in t··size of the fishw~s fa.ss mm/ 19.2 9
month-1 in the experiment conducted during the summer months.
The mortality was insignificant (3.1 S). Altho~gh.the i growth
rate Df magur was low when compared to the growth of the fish in
nature, this type of culture ha~ cons~~erable prospect for
reasons of ease jn rearing nhd hnrvesting in small backyard
water bodies.
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6.4 DIGESTIVE PHYSIOLOGY OF MAGUR

Studies on the digestive physiology with parti~ular
reference to enzyme~ in the alimentary canal of air breathing
fishes would give a cl~arpicture of the types of feed that would
be efficiently assimilated by the air breathing fishes. Based
on the.results, suitable supplemental feeds could be prepared for
these fishes.

5p~cific activity of the enz~mes amylase, protease
and lipase in the intostine of £. batrachus were assess~d to
obtain basic inform~tion on digestion of carbohydrate, protein
and fat. .Effect of dietary protein leve~ on the ~roteolytic e~zyme
activity in the fish was studied (Tables 109 to 111). Activity of

.. .proteolyti6 enzymes show~d increasing trend in the fish with
increase in .the dietary protein level (Table 111). Still high~r
dietary prQtein percentage showed no furt~er increase in enzyme
activity. While studying the s ubeeLl.uLar Lo ca.Ldsa't i.on , it was
noted that protease activity was more in lysosomes than in any
other cell organelle (T~ble 110)., Sixty-fold purification of
alkaline protease from the intestine of magur was achi3ved by ion'
exchange chromatography on DEAE cellulose, which was further
checked by polyocrylamide gel electrophoresis (Table 112 and F:Lg.:20).

" .

6.5 NUTRITION AND BIOCHEMICAL STUDIES OF MAGUR

Magur responds to supplemental feed containing dried
trash fish. However, it is essential to minimise the feed input
cost and develop inexpensive and balanced feeds for this species
+o obtain better production. Knowledge of the effect of
dietary regime on growth, feed conversion, enzyme activities of
nutrients and energy metabolism in blood and tissues will help
in the formulation of supplemental diets.

}
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Four isohitrogBnous diets (Tabie 113 and F:.eg21)
cbhtainin~ 330 9 protein kg-trend energy lev~ls varying from
3,276.8 to 4,174.2 Kcal were fed to groups of £. J2..atrachus
at 4 S ~ody ~~~gb*.f9r:~2~:~~~~T ,~he levels of protein included
in the diets were considered optimum for the fish. The protein
energy ratio (PiE) in,these diets wer~ 103, 95, 87 and 80 mg

, -1protein Keal At constant dietary proteih level, weight gain,
feed efficiency and protein utilization incre~~ed (Table~ 114 to
116) with i~~rease in dietary energy level u~~o 3,831.7 Kcal

-1kg (piE = 87.59). Further' elevation of dietary energy showed
. reduction in'weight gain. Protein ,efficiency ratio (PER) remained
,negatively correlated to PIE ratio up to th~ optimum energy

level (3,831.7 Kcal kg-1). Dietary ca~bohydrate and to some
e)(ten,t.dietary lipid showed a protein sparing action,' indicating
~hat part,nf protein could be ieplaced by lipid or catBohydrate
~alorie for reducing the:tost of the feed.

,·i

Growth and metabolic activity of magur wer~ studied
after f.eeding the fish with methyl testosterons supplemented

-1diets for 63 days at doses 0.0, 1.0, 2.5, S.D,and 10.0 mg kg
feed (Table 11?). SignifiC?antly higher growth and PER could be
obtained in fish fed with methyl testosterons (MT) up to a

( " -1 .
concentration of 5.0 mgkg, (Tables 111 and 118). ~vithfurther

\

increase in ,the dose of MT there was ,a decrease in the growth
ra~e (Fig. 22) and PER. Conversion ratio inf{sh fed MT at lower

-1dose~cup, to 2.5 mg kg was better than the higher doses as well
~s thecotrol. The two transaminate in liv~r showed increased

-1activities beyond 2.5 mg kg doses of. MT treatrnent over control
(Fig. 23), suggesting that probably some hepatocellular disfunction
might be responsible for th~ poor growth at higher doses. The
8nhanc~d growth rates, better conversion and PER noticed as a

-1result of dietary administration of MT at 1.0 to 2.5 mg kg
feed was substantiated by the effect of this hormone on the rate
of in vivo incorporation of 1~leucine-U_14c into liver protein
( T able 119) •

~-
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Highest specific g~owth rate and PEq could be
observed in magur fed on standard test diet followed by the fish
·fed on diets containing fishmeal, dried silkworm pupae, meatmeal
and groundnut cake in that order, for 8 weeks (Table 120 and
Fig. 24). Protein synthesis in liver measured as incorporation
of 1-lysine_U_14C was found to be maXimui)1 in fish under standard
test diet followed by silkworm pupae, fis~m8al, meatmeal and
groundnut cake. In~estinBl protsDse octivity in the fish fed
on silkworm pupae and on standard diet was normal, whereas fish
fed'bn groundnut cake showed a lowering of the enzyme activity.
No significant d~fferences wore discernible in ~fue level of tot~l
serum protein, and erythrocyte -and haemoglobin count in the blood
of different groups of test fishes (Table ~21). A positive
co~relation was evident between the growth of fish and serum
Ca : P ratio. Th e results suggest that eni.neL protein (fishmeal,
silkworm'pupae, etc) is superior to plant protein for satisfactory
growth of magur.

6.6 TOXICITY, METABOLISM AND DETOXIFICATION OF ORGANO-
PHOSPHORUS PESTICIDES IN MAGUR

Fishes have the ability to metabolicallyrriodiify
exogenous chemicals, contaminants, etc and non-nutrients present
in .natural food ingredients. Swampy and derelict waters contain
a variety of chemicals and also get .contaminated with pesticides from
agricultural fields. The purpo se of the. investig ation was to
study the toxic actions of these contaminants iri magur as also
mechanism responsible for detoxification of chemi~il~ including

'pesticides and insecicides. A knowledga on the sublethal effects
of environmental contaminants on the physiology, cell structure,
behaviour, growth and finally the induction of hepatic microsomal
enzymes responsible for bio-tr2rs~orm8tion are useful for the
successful culture of air-breathing fishes in swamps. Besides,
studies on effect of chronic exposures and the ~esultant accumu-
lation on the physiology of fishes in relation to nonacute doses
are important from human health point of view.

) - -,
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Studies on biochemical and pathobiological changes
on expos~re of magur to s~blethal cOGcentration of malathion

"w~ere conducted. Investigations on ~the activities of mitochondrial
and l~soso~al enzymes were ca=ried out in the liv8~ anJ gills
for- characterisation of the' enzyme t i,cchanges under malathion
exposure -!:hothe fish. Levels of cert si : serurn indices and
electrophoretic serum protein pattcr~ W3re asc8rtained~T~bles
122 to.129 Fig. 25 A, -Band 26). S+udies were carried out on

"the histopathological changes in different organs of-the fi~h
9x(l«lJeed to malathion. Incrcas ed actlvi-:ir:sof the microsomal
drug metabolising enzymes 1\:-- B'1d Cl- demct.hy Lae e and the haemo-
~rot~in, cytochrome P~450 in t~e liver and gills of magur ~xposed
to ·1.2 mg 1-1 malathion (Table 13r: ';ndF:";J. 27) indicated that
organs other than liver may be .i.mportant in tilebiotransformation
of environmental xenobioti~s. S~stai~cd incre3se ~n the activity
of enzymes irimagur under malathion indic2ted gradual development
of tolerance mechanism by virtuB of w~ich t~8 fish could thrive
in the pesticide contaminated e:lvironment.

Inves~igBtions relafing to the effects of 0.5 mg
-11 malathion

- 2+ATPAse (Mg
in ambient )~!atGr011 the actiy),t,iesof mitochondrialc.:+
- 1+ rnqand Na d-i:;peflden'~)from liver and gill tissues of

magur revealed a significant Inw8ring of activities of the
enzymes in experimental groupG of fish compared to controls
(Table 1i9 and Fig. 28 to 33).

malathion is related to disru~tio~ cfDxidative phosphorylation
in tissues, besides causing inhibit~on of brain acetylcholines-
t~~ase activity and some oth~r cellular biochemical reactions.

Measurement OR the distribution'of major phospholipids
-1and fatty acids in liver tiSUE c f maq u.c (exposed 'to 0.5 mg 1

mal~thion) were carried out ETa~l~s 131 to 133). The phospholi-
,pids-sphLnq cmye Ld.n ; p+o sphatidy 1 choline, lyso phosph atidyl
choline, phosphatidyl Bthanolamina end cardioli~in res~onsible
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for characteristic and vital properties of cell membrane) did not
re~eal much changes in their 1e0el in experiment~l fish, com~ared •
to cbntrols, The essential fatty acids in liver were also quantified
by gas chromatography and the re~ults showed no significant
aiteration iri their make up in experimental groups of fishes from
controls.

Studies conducted on the effects of malathion on re-
productive functions in the fish following exposure to sublethal

, -1concentration (0.5 mg 1 in the present study) involving assessment
of the level of bio~ccumulation of the pesticide in gonads and
histological observations or the tissue revealed that when exposed
to ~~e compound for ~O days at 0.5 mg 1-1 level, testis accumulated
it in-iracps, unmeasurable on chromatogram scale. Light microscopic
studicis of testis indicated minor change in the cellular, architecture
of the tissue.

6.~ TOXICITY AND 'MET,ABOLISM OF ~"ALATHION AND CARBOftLR AN
UNDER SHORT TERM EXPOSURE OF MAGUR

Fishes exposed to pesticides absorb them through. their
gill membrances which b ehave as typici:llhypo protein barriers ~ t.hereby

developing 6u~ulat~ve concentration of the same in their syitem.
The object of the study was to get i.pformat±on about ~he iD. y-iv~,
effects of sublethal concentration;esticid~S in magur under short
term and chronip exposure. A k80wledgB of th~ sublethal effects
of extensively used, pesticides on the cell structure, growth,
l!IBtltraty ~ ze'pz-o duc tLon and finally tissue accurnuLati.on in magur
will be of help in the successful culture of this speci~s'in p~ddy
field~ and other areas prone to pesticide contamination, besides
assessing the general environmental effect of pesticides on inland
aquaculture.

In view of the recent restriction~ i~~osed on the u~e
of a number of organachlorine pesticides~ the c~r~amate pe~ticides
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ande:specially carbof'ur an (2, 3 dihydro- 2, 2 dimethyl 7 penzo-
furanyl methyl carbonate) finds wide agricultural applications.
Acetylcholinesterase inh~biting activity of carbofuran and its
additional biochemiGal effects, though suspected, have not been
investig at-ed in det-ei.l, particularly in the food fishes. After a
preliminary assessment on the dose responso !elationships and
dete.rminati'onof 96 h LCSO of cerbo f uran of rn aqur , the fish were

-1~.... exposed to'O.S mg 1 carbofuran for 30 days . Activities of some·
key.en~ymes Lnvo Lv edtLn arnrno nLe detoxification and energy..... .

'., .••.. 1· me tabo Ldam were f ound j:o be markedly altered in t he fish (Table
134. :j:o,139), Studies' onrt he bioaccumulation in various tissues'

..". indicated.presence of carbofuran in gills, liver, intestine and
, ".,.- ".

testes. Li~ht micros~opic studies also showed disturbances in
"normal tissue architecture of testis of 'the fish. Impairment of

intesti-1i1~l'transportprocosses was observed from significant
.': ''"'. 1+ 1+decrease of Na ,K - ATPase in intestine of the fish following

l : ..'

c az bo f'u r an +r ea tmen t"

Biochemical changes in magur exposed tb sublethal
-1 .level of carbofuran at 0~5 mg 1 concentration in ambient water

for a period of 3D, days were assessed. A small reduction in 9J;'owth
rate was obs~rvedi~ the Jf{sh treated with~~5 ~g 1-1 ~arbof~~~n,
for.60 days (Fig. 3,;4) aLtho ugh neit.her'any mortality nor apparent
symptom of rt";b~icitycou-Ld be -noted. Studies were carr-Led out on
the activities 0/ cartq'ii'!enzymes of inte'rmediary metabolism viz.,
glucose 6 p~6sphatase, alkaline phosphatase, acid phosphataie,

1 +' 1+, .'Na ,K .- ATPase, GOT and GPT in
fish ex.pojsed to carbo furan (0.5

certain vital tissues of the
1-1)mg for 30 days. Exposure to

carbofuran resulted in sharp inhibition of ~cetycholinesterase
activity in the brain of the fish which recovered rather rapidly
after terminating pesticide exposure and maintaining the fish in
clean fresb~at~r. Ratio of calcium/ phosphorus in serum showed
significant diminition in experimental groups of fish compared to
controls; Levels of ammonia in serum of experimental fish
markedly increased while excretion of ammonia by fish showed
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., .. ,

concomittant decrease. The bioaccumulation level of the pesticide
and its degraded product 3 hydroxycarbofuran in liver tissue was
measured,by gas chromatography.

,6.$ NON- PROTEIN NITROGEN {NPN} UTILISATION BY MAGUR AND SING,HI

The capacity of magur and singhi to feed on organic
detritus. and to to Lerate high concentration of ammonia in culture
ponds encouraged assessing their capacity to assimilate non-

-protein nitrogen. This is also. relevant with regard to explora~
tion of a cheap feed combination and achieving better, growth of
catfishes in culture operations. Utilisation of non~protein
~itrogen and subsequent formulation of tissue protein an~energy

. . ,
will bring the culture prospects of air-brEathing catfishes to
the fore,•.

.-", I',: \:
. "".,'

.Substitution of dietary protein ~"ith partial {1· to
7%} non-protein nitrogen from urea and feeding to magur an~
~inghi resulted in encouraging g~o~th~esponse. U~ea administra-
tion at 3 _~ i; d~et did not cause 'any significan~ c~ange i~~thd

. . . . ~:. ,"

activities.of h~~attc aspartate'6n~ alanine aminotr~~sferase
compared t.D.thdse fed on diet without NPN. (control; Table 140. .:.~-

to 142: 143·t014S).· The activi~ies of h~p~tic glucose 6
phosphatase (Table 146) and intestinal u~~asi ~ere enbanced
following ure~'clie~treatment. Exogenous s~pply of ureolytic
Sources in the (form of rumen digesta from goat did not further.
increaseth~.capabilityof fish io utilise urea. Activity of
intenstinal alkaline· phosphatase in urea diet fed fishes
remained unaltered compared to control. No m~jor change ~ould be
noted with regard to the level of total protein, ess~ntial and
non-essential aminoacids, urea, glucose and total ascorbic
acid in serum or ingross content of protein, fat, moisture,
ash, nitrogen free ex~ract, creatine and creatinine in muscles
with respect to those in control. Assimilation of NP~ from urea
by the fishes was .studied through tracing 15N and 14N by mass'
spectrometry after 15N urea administration th~ugh diet (Fig.
35 and 36).
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.,
due to certain ~nforesa~n tec~nical difficulties.
affected the t~rgets of p~odu6tion.

This seriously

6., INTENSIVE CULTURE OF- MAGUR, AND SINGHI

THe study was undertaken to demonstrate intensive
culture of magur and singhi adopting high stocking density,
intensive feeding and ~ater management. Two ponds (0.1 and 0.04
ha) were constructed at Rahara fish farm for magur and singhi
respectively. A deep tube well with 90 mm bore waS installed
and operated on electriCity.

The culture operation was conducted wit~ feeding and
water manBgem~Mt. There waS delay in commissioning the installa-
tions for the water mana~ement and the system repeatedly failed

-. (.;

" Heavy bloom .of Microcystis, bsciliat~ •.Euglena,
et~. caused oxygen depletion in water ~nd-mortali~y_of the stock.
Decaying algal matter, unconsume d feed 'and high concerrar atLoa

-1of ammonia ( ~ 25 mg 1 } caused-water pollution. Dissolved
oxygen was almost nil during the early hours of the 'dayin both
the ponda. High wat~r temperat~re ( ) 4do Ceh ius) in the month
of June caused mortality. DetailsD f harvesting and,m(Jlita,l;ity.. } . .

are presented in Table 147.

Magur (x weight 10,g) ,was stocked at 40 m-2 and
singhi (i weight 5 9 ) at 50 m-2 in tebruary 1979. Magur was
fed with dried mar~ne trash fi~h and 'epic fish feed' sup~lied
by commercial animal feed manufacturing firm in the ratio 1:2,
mixed with biogass slurry during- the first 3 months and in the ','.-
ratio 3i1 for the ,rest of the period. 5i~ghi was fed with
'epic fish feed' mixed with slurry. Feed was provided in bamboo
baskets at night. In case of mag~i; trash fish was soaked in
water before mixing with slurry and 'opic feed'.
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Some important indices have been found for further
guidance in i;ntensive culture of magur and singhi under humid

. .
tropical climate. Monoculture of these fishes with high inputs
invariably causes MicrocY~J4~ bloom in summer.months, particularly
in May end Jun~, when the transparency (measured by Secchi disc
~t12.ab hou~) of waterdetreases sharply. Magur was seen to be

>uncler:stress at a transpci'rency<- 160 mm and high mortality has
"beenno:t-e:d'at'transparency <120 mm~' The measurement of

, .1

,transpariknc/b/Y Secchidis~ being easy, the farmers car overcome
.• ' ,I. .., •. '•.

the problem of Mi~..E.!2..Cystisbloom by changing the water at a trans-
parency of 160 to 300 mm.

e.

Air breathing fishes ean wit~~i~nd very low oxygen
rioncentratibn in-~ater bu~the surfacing activity of the fish
for aerial ~~§piration tncreases to a great extent, resultin~ in

•more physical activity and lois"in ~ody weight by deisipat~on of
energy. Therefore optimum oxygen value in water (5 to 6 mg 1-~)·
should lead·to hi~her growth rate and production.

Growth of magur and singhi was not adversely affected
up.to-a wate~ temperature 6f 32P Celsius and mortality started
from 38P Ce1rsius onwartdlc9.Hence, in summer,season water depth
shouLd rb e r so.controlled that its temperatu~e does not go beyong;t,.

3'511 Cel~'ius.Al though ahaLl.cwncss of water body (30 to 50 cm)
reduces the surfacing' eff9~.~ of the air breathing fishes and
thereby increases"th~ ~r~duC?tion, this cannot be advocated for
the summer season.

Intens{ve culture of magur and singhi with protein
rich diet showed wide diurnal var;at;on ;n th....•. .•. e ecological
cQndi~itions of pond$. Large quantities of-metabolites and
residual feed (if any), resulted ~n extreme d f' .~ oxygen e ~c~ency,
accumulation of carbon dioxide and ammonia, and reduction in pH
and alkalinity in early morning hours and the fishes showed very



very high surfac;ingaGtivity and no eagerness to feed. :Hmnqe.Jit may be

de s i.r abLe vbo give only one third of the total feed in the morning.

This reduces the decomposition of the resid~al feed in the'noon in

the summer seaSon ,under high temperature. The rest of the feed

may.be given in the evening when the water will have high dissol~ed

oxygen b69beo~me*'mni~ioft C02, high pH, lowammbnia; high alkalinity

~nd reduced temperature.
f

Fishes also show higher appetite at this time.

~Al~hough a feed consisting of a mixture of dried,

marine trash fish and rice bran yielded high production in ~agur

and singhi, the feed component cons"tituted'70%of the opez abLona.L

cost ~~~ to 8xpensiye a~imallprotein ingredient. Substitution of

the animal protein in the' fe'ed with or~anic' matter will bring down

the overall 0 PGration~l eo st' o:f culture.

\

6.~ FEED FORMULATION FOR MAGUR AND 5INGHI

. ..

E~periments were c6nducted to evolve a bal~nced feed

mixture for air br"eathi,!g catfishes with~~ganic, wastes, biogas

slurry,0p6ultfy' a~o~pin~s and urei'to repiace e~p~nsiv8'ani~al

protein" ~6~pon~nt' in th B fe ed in view of ~heir c apaci ty ;to assimilate

To get an idElClon the optimum·protein required to

obtain s{gnifi6ant growth response in magur, synthetic test diets

were formulated according to Halver's formula. The diets

contained puri fiecil irigreclients such as casein, geLa-tiri ; dextrin,
'. ' . -"'~e tar-ch , sh ar k liver oil, groundnut oil , d-cc eLliu Lcs e , vitamins

and min eralmixtures :"(5upradyn , multivitamin and mineral ;·tab'.1.'Eits

manu f'e c tu r ed by Roche India}~'" 6 'groups' (25 fish in each qnoup]

were fed for. 5 weeks with diets con"Faining1.5·r 30, 45, 60 and

75 % protein respectively and the water t~mperaturein the

experiment was 2.8 -I: 2 Celsius. Highest growth. performances was

found in. fish fed with a diet having 60 % protei~. Pro~ein

levels 76q % showed no signifieant Lrnpr-o vemen.t, probably indicating

. that the requirement lies somewhere between 45 and 60%.

\ .

org ani.c 'detri tUB and ev en non-cpr-oteLn nitrbg eh.
"--'j'-"
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The maximum fee~ing rate of magur and singhi in
winter (temparature : 20'to 22D Cel~ius) Was found to be 4 and
3 % of the body weight respectively when fed Once a day. When-
th9~f~ed was given in 2to 3 instalments, magur could 60nsume
up to 12 % and singhi up to 5 % of their _respective body we~ght.
At higher 'watr;rtemperature 0 f 30 to 32° CelL: ius the maximum
consumption rate was 12 % of the body w.eight in magur ahd 6 % in
si~ghi. However, when feed waS provided in instalments at higher
te~per~ture,there, WaS no increase in consumption rate in singhi
while magur consumed up to 14 % of its body weight~

To- find out the circadian rhythm of assimilation of
feed ~n magur, growth rate and conversion efficiency of fish in
fed_at diffarenthcurs of the day (0600 to 1200~1800 and 2000
hou~s) were ~tudied. Although there were no significant
differe[1ces;i.nthe specific growth rate of fishes at different

_ hours ,the best protein efficiency and conversion ratios were
recorded in fish fed 'at 0600 h followed by fishes fed at 1200
and 0600 h. followed by those fod at 1200 and 0600 h ,indicating
that the optimuinassimilation o f? 'fe~d takes" piace during evening..

•

hou;rs.

~.1~ DEVELOPMENT OF:COMPOUNDED, FEEDS FOR KAWAi AND-MAGUR
r

The feed component constitutes 50 to 70'% of the
operational cost in culture of air breathin~ fishes: The
objective of the study was to develop fSed formulations suitable
for cqmmerc~ially importaht: aixbresthing fishes, -keeping the,ir

. \ \ '

'nutritional _r~quirBments in view~

Two feeds were compounded li.ii th cowmanure, active
slu~g~~ fis~meal ~nd dried sloughtethcuse off~l for kawa~.
Cowmanure aLon e wclsused .e s feed-in the cont.r c1.' Bioassay of
the feeds was conducted in cisterria. 10 fish were taken for
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each feedin~ group, in duplicote in c~ment cisterns having 250 1
water. The feed was offered once a day at the rate or 5 % the
total biomas~. The i water temperaturerem~ined around 27° Ce1aius
during the period'~f bioassay of 21 days.

", ",",

B~st results were obtained with feed compounded from
slaughterhouse offal, activ.e sludge and,cowmariure in 1:1:1 ratio
(Table 148). Kawai of i weight 8.251 g achieved 27 % increase
in weight ih 21 daj~. The feed eomp~undGd from fishme~l, active
sludge and cowma~ure (1:1:1) registered 21.3 % gain during the
same period. The cont~ol group ~howed 14.1 % g~in dnly. All
the feeds showed survival rates ranging between 80 to 90 %.. A
feedeff~cienc~'bf 3.2:1 was recorded with slaughterho~~8 offal
h~sed diet while fishmeal based ~eed ,showed feed efficiency of
3.7:1 •.'

·6.1jL 'PADDY-CUM-AIR BREATHING FISH CULTURE

«, Experiments were undertaken on t~e eulture of m~gur
and singhi along with the paddy at Pundooah, Hooghly.in
collaboraticn with the Operational Research Project and the I .
Directorate of Agriculture,'Government of West Bengal, during
the 'kharif season, 1982.

I

The; paddy variety, radhunipagal (scehted) was
transplanted on 18.11.1982 in 3 plots (size: 6 x 28 m) having
a shallow perimeter canal of 75 cm wide. A water column of 8 to
10 cm was maintained in the paddy plots throughout the cultiya-
tion period from a borewell. Magur and singhi (1:1 r~tio) were
stocked in two plots at the ~ate of 1 fish m-2 on 14.10.1982.
The third plot served as control.without any fish. Fishes in
one plot were fed at the rat8 of 5 % body weight with a mixture
of fishmeal an~ rice bra~ (1:2 ratio) mixed with cowmanure.
Harvesting was done on 04.'11'.1982 (much before the stipulated date

.'

beeeuse of low r8in~all). Howeve~, paddy was harvested 0"
04.12.1983. Use of pestieides was ~voided in the experiment.
A fish production of 375.0 kg ha-1 in 30 days was obtained from
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the plot where supplemental feed was given- In addition

to fish, paddy at 1,887.97 kg ha-1 and straw at 4,047.61 kg ha-1
, ,.

in 60 days were obtained. A fish production of
t -1199.4 kg ha of maqur -an d singhi in 30 days waS obtained from

•....
-:....

the plot where iuppl~mental feed was not provided. In addition
. -1.

to fish, paddy at 1,839.28 kg ha and straw

were obtained in 60 days from the plot. The control p.Lo t
-1 k h •.1yielded:, paddy at 1,794.64 kg ha a~d straw at 4,345.23 9 a •

The.ptodu~tion of fish, paddy and straw are given in (Table 149).
,"'." .,;
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tanks reservoirs rivers

Table i '
, "

Maximum size of air breathing .f'Ls he s z-eco z d ed from tanks, reservoirs and rivers

------------------ ------------------------------------~-------
Species Maximum size (length in mm/ weight in g) recorded fr~

'.- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -,- - - - - - - - - - - - -- - - - -
f. marulius 1,015/ 6,350 1,056/ 8,4".i; 949/ 5,200

Q. striatus 603/ 2,100 604/ 2,200 604/ 2,000-

'Q. 12.unctatuE1, 285/ 230 261/ _ 21q 257/ 180

[ • 9.£.i ental j.;.§. ~ 231/ 155 :208/ 105 237/" " 165

£. ~t;rachja 481/ 685 402/ 425 40S/ ·440

ll-: fossili2, 326/ 500 269/ 350 295/ 420

!f. notopterus 219/ 450 235/ 545 228/ 510
f'- - - - - - - - - - - -.- - - - - - - - - ~ - - - - -.- - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - .- -. - -

ink
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Table 2
The physico-chemical conditions o·f·water (range) 'in- t·h e tan«s

- '1- ~ - - - - - - - - - - - - - - - - - - - - .- - - - - - - -- -. - - ..- --- -- - - - - - - - - - - - - - - - - - -- - - - -

5e~chi . ; _ Total NH -N NO -N P 0 5iO
T _ k Water dl.BO ~JtJ;tor (I:rlf·OC~ Free CO2 H _ alkali- 4 3 2 5 2an s d h . . h • t" . ..' . r- 1 P . tept Vl.Sl.~l.- , em.,-, \ ( 1-) -nl.y 1 - 1 1 - 1

(m) li~1(mm) (DC) {mg ~"'1) mg '~~g t-t) (mg t."") (mg 1- ) (mg t- ) (mg t- ) .-- - -- - - - - - - - - - ,.- - - - - - - - - - - - - - - - - -- ._-------.- - - - - - - - - - - - - --- - --- - - - - - - - - - - - -

Rangena--
25.6-74.8halliker~ 2.45-3.60 365-1,050 19.5-27.6 2.08-7.68 2.08-12.0 6.7-8.4 Tr.-O.aO Tr.0.16 Tr.0.22 01.4-23.8

Doddakere 2.40-~J.20 530-1,405 21.1-28.3 4.40-8.40 2.40-11 .•0 6.6-8,0 48.8-68.0 Tr.-0.33 Tr.-0.13 Tr-0.13 10.4-20.4

1.5 -3.20 -Belasokere 120-- 640 21.2-27.6 0.20-8.46 0.0 -31.2 6.8-8.4 12.8-180.0 Tr.-0.9S Tr.-0.16 0.A~0.33 6 •.6-25.0

-------------~---------------------------~----------------------
Tr.e. -traces

ink
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Tanks

Rangenahallikere

Do ddakere

Blelasokere

pH

4.7- 6.8

5.0 - 6.6

";.0 - 7.1

Jable 3
The q~a~ity of soil (~ange) in the tanks'

(mg

Total
soluble

salts_1
100 9 )

organic
carbon

('fa)

0.25 - 1.26

0.62 - 1.26

DJ - 1.26

Available
P20r::: '

(mg 1BD g-1)

Traces - 22.0

,Tr ac 6 s - 1 9 • 8

4.4 - 39.6

-----------------------------~------
ink

I..•

~, ..-.•...

Traces - 0.91

Traces 0.54

Traces - 2.20

Availab'1o
K

(rrig 100 g-")

129 - 270

124 270

___ .l. _

178 - 270

-<,

----------~-----

\
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Table 4

VCatch ef'fort -1 of 9ill net fishing in tan ks

-----'-------------~r---~-------------------Mesh __ Catch effort through seasun,.•.s;;....;;;:i••n;.. . _
bar Rangenahallikere Doddekere Belasokere
(mm) 'GUmmer monsoon winter summer monsoon w1nter su mmer monsoon w~nter \- - - -_. - ..- .- - - - - - - - - - - - - - - ----------------------
15 9.4 5.3 17 .1 27.5 18.0 3.0 71 .1 86.5' 9.3

20 15 .1 2L4 36.0 23.2 27.3 12.3 16.9 33.2 20.0
25 3.5 10 •.0 nil 1.8 nil 0.7 0.2 3.8 0.4
30 4.9 1.7 6.5 4.0 nil 0.6 4.3 3.3 0,7
35 1.1 B.8 4.B nil nil 2.1 nil 3.2 nil

40 0.7 1.7 1.3 nil .0.8 0.5 0.4 .1 .2 0.8.
45 -1.0 4.9 nil _nil nil 0.9 nil nil nil

50 '1.4 5.3 nil nil nil 12.8 nil nil nil

60 nil 3.4 15.4 nil nil 5 •.) nil nil nil

70 nil nil 5.9 nil nil nil. nil nil nil

BD nil nil nil nil nil nil nil nil nil

.---. - - - - - -.- - - - -.-,- - - - - - - - - - - - - - - - - - - - - - - -- _ ...•.. - --
"1z1 weight of fish (in g) caught 100 ;212 h-1

f
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Table 5'

Siie range of fishes caught_in gill nets of various
mesh $i zes

-.------

Mesh bar
(mm)

,

'5
20

25

30

j5

40 '

45

50

60

70

80

----------~~-,----~--.-----------------,~-----
- ----Length range (mm) of fishes caught

£. punctatus c ~ stri atus
--------------------------------.£. marulius

"

120 - '187

160 - 206 166' - 212

205 265 195 - 260.

. 264 -331

355 - 385

377 - 464

21 o .•. 274

260· •• 315

297 - 35:1,

332 .•. 446

430,- '50$

550 - 786

550 - 786

676 - 902

893 - 1 ,000

. -
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Table 6

11Catch effort-1 of long lines in tanks

470
(1 )

- - - - - - - - - - - - - ~ - - - - - - - "'- - -- - - ~-- - - - - - ...• - -- - _ .•. - - - - - .- - - - - - ." .- _.

Code No.
of hooks
operated

Catch effort-1 (num~Jer~/ and weight in g) through seasons in-------------- ,', ---~--:--:--:--:-----.-------::::--:---:--------Ranglonah·.4lJmlik6re '. :. ·'rr-'; nsDbddakero'" , '. Belasokere

summer monsoon winter summer monsaon water summer monsaon w~nter

7
-------------~-----------------------------------

8

9

10

11

12

13

14
I ,

15
I

1 ,900
(2)

550
(1)

(D)'

505
( 1 )

725
'(2)
350

(1)

540
(2 )

(q)

280
(2 )

2,150
(1)

2,410
( 2)

1,010
(2 )

400
(1)

885
( '),3

a,30
(2)

(0)

540
(2 )

I'

615
(3) ,

850
(1)

1 ,210
(1)

1,685
(2)

1 ,020
(1)

680
( 2)

525
(1)

( ('~ )
-,r;300

(1)

590
(2)

255
(1)
::, : .

21 o
(1)

1,250
(2)

825
(1)

630
( 2)

(0 )

305
(1)

(0)

395
( 1 )

230
(1), ,
410

(2)

(0)
1,020

(2 )

(0 )
390
(1)

610
(2)

355(1)
290
(1)

315
(2)

260
( 2)
•..• ~:~.....••. '

-----------------------------------------~-------
350
(3 )

970
(27)
530
(1) .

825
(1)

( 0,)

385
(1)

745
(2)

(0 )
290
(1 )

300
(1)
680

(2):

330
(1) (0)

535
(2)
! '

255
(1)

180
(1) (0 )

1/ 100 hooks operated for 12 hr

ink

..• ".•....

38C
( 1)1

425
(1)

430
(1)

540
( 2)

385
(1)

385
(1)

310
(1)

-
(0)

(0)
,460
(2)

305
( 2)

410
,(3)

390
(4)
,-'-J

240
(2)
~ ) i I

270
(3 )

405 .
(4 r

Y in pa r errtihes ea

,
\



Table 7
-11/ Catch effort of cast net fishing in tanks

. -1Catch effort in g through seaSons

summer monsoon winter--------------------------------.1

Rangsnahallikere
Doddakere

111. 7

190.2
237.1

156 .1
188.6
205.4

295.3
216.5
373.9Be Las o ke r e

1/ lo.operations

Table 8

Length (x)at various ages in £. marulius

--~--------------------~--------Age in
years

X length {mm) obtained by
Probability Study of von Bertalanffy's
analysis of growth growth equation
length checks on
frequency scales

1 273 262.2 259.6
2 400 393.6 414.2
3 505 513.6 502.0
4 615 619.5 611 .6
5 715 716.9 702.0
6 790 793.4 778.0
7 890 878.0 851 .0
B 948 932.0 911.0
9 970.0 967.0- - -- -----...- ---------------------

ink
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Table 9

Length (x), at vari.ous ages in f.. st'~iatus

--~--~-~--------------~---~---
Age in
years

X 1eng th (mm) .obtained by ,, '--------~~~-----------~~P~obability ~tudy of .
analysis of groWth

length checks on
frequency scales

von Bertalanffy's
growth equation

--~--~-.~--~------------------
2

3

4

5

6 445 444.9 450.5~-----------------------------

155 169.2 169.6
239 240.0 241 .4
310 304.1 304.0
365 359.4 359.'3
411 408.5 407.9

Table 10

Length (x) at various ages in f.. punctatus

- - - _.'- - - - - - - - - - - - - - - - - - - - - ~ - - - - -

Probabili ty
analysis of

length
frequency

study of
q z o w t h

checks on
scales

von Bertalanvfy's
growth equation

X lGngth (mm) obtained by
Age in'
years

-- - - - - - - - - -/- - - - - - - - - - - -

-------------------------------
,2'

3

4

5

6

115 113.5 11L 5
153 153.8 153.9
192 189.5 181.0
231 216.3 .215.1
265 259.3
302 251.7

---- - - - - - - - - - .'- - - - - - - - - - - - - - - - -

ink



Species General Male Female

Table 11

Length (mm)-weight (g) relationship of murrels

-----------------------------------~------------
1;. !)l.cH;: Y.J.~y.!3 w= 0.000007612 12,9621 W = 0.000006049 12.9977 w= 0.000005375 13.0204

£. ,?triatus W= 0.000009322 1.2.9854 W== 0.OO[J009296 1.2.9643 W= 0.000007943 l.J.0179

£. punctatus W=.0.00001415 '12.9348 W = Q .,00006 902 ,b?' 0703 W= 0.OOQ04901 1.2.7928

- - -- - - -- - - - - - - - - - - - - - - - - - - ...:.. -" ~ .':.-' - - ...-'.....:. - - - - - - - - - - - - - - - --



Species

Table 12

Sexual dimorphism in murrels

Male •• I

-----------------
£. mar.ulius

-'-
£. striatus

£. punctatus

1. No bulging of abdomen
2. Vent pale

--------------..,.-
1. No bulging of abdomen
2. Vent pale
3. Anal papilla-like structure

prominent, its tip pointed

1. No bulging of abdo~en
2. Numerous minute black dots

on the dark vertical bands

~.·Vent oblong end pale with
brown to dark periphe~y,
a pinkish dot may be
present at theCl3n tze .

Female

1. Slight bulging of abdomen
2. Vent round and reddish

~. Slight bUlging of ~bd~men
2. Vent round and reddish
3. Anal p~pilla-like structure

broad, slightly reddish aQd
tip blunt with a reddish dot

1. Slight bulging of abdomen
2. Diffused dark blotches, a

faw minu~e black dots may
or may not be present

3. Vent round, slightly
protruding and reddish.

-------------------------------------------
I



.) Table 13

Sex> ratio mf murrels

5pecios No. examined Sex ratio Prob abili tY,
(P)_ .._--- ------ - -- -------- - - - .-..- ~~-..".. -

£. maruli\:!§. 653 · 1.0535 0.508·
£. striatus 1009 \ 1 · 1 .0550 0.396·
£. punctatus 504 1.0225 0.790

---~---------------------------
inh

Table 14
Minimum age and size at first maturity of murrels

- - - -- - - -.- - ---------- - -- ......;,.-----

Size at first Male 300 mm/235 9 173 mm/36 9 103 mm/1G 9
maturity Female 300 mm/252 9 179 mm/39 9 105 mm/21 9

Age at
maturity 2 years 1 year 1 year

- ....------ ---------- - -- --------- -...- --
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No ••of,:a pecimens studied 17 47 40

/

Tab le 15

Fecundity of murrels (i in p~rentheses)

-----------------------------------------~-----------------
£. marulius £. striatus f. punctatus--------------------~--------------------------------------

Length range (mm) 320 994 20-6 405 122 - 287

Weight rang~ (g) 252 -6240 BD - B30 23 - 205

Weight of ovary a~ per perce~t~ge
of the body weight

-1No. of OVa 9 ovary

2.008 - 2.B58
(2.385)

·3.651 - 6.951
(4.796)

B.72 - 13.70
(10.82)

257 - 351
(302 )

-616 - 882 778 - 1 J172
( 1. , 1 24 )

\

-1No~ of OVa g body 6 .1i7 .(8) 8 .41 29.34 (35 J~,04 91-.3~119!~~,04

•

'.: 1. . ;":" ~....i"~L~ '.. ::y
Range in fec undit;, 1~799 - 3B,375 2,794 - 2B,046 2)477 - 25)483

~ength-feeunditf equation 1-= 0.0001972 h2.76055 I= 0.00005255 13.3203 I = 0.0004901 !/_o38183

Weight-frcundit~ equation r = 1 .039219:- ~0.0399B r =13.56 ~ 1.17625 r =83.75 ~1.07501----------------------------.-----------------------~------- ,

ink



Table 16

Water condition (range and~) in breeding containers

-------------------------------------------------
,

DO

(mg 1-1)

Free CO2
-1(mg 1 )

Total alka-
linity

(mg 1-1)

pH NH -N4
-1.(mg 1 )

Water samples

--------------------------------~----~-----~-----
In"tial 8.72 - 8.92 2.0 - 3.2 I 16.0 - 18.4 7.1 - 7.3 0.192 - 0.208

( 8.88) ( 2.4) (17.6) (7.2) (0.200)

Without weeds 2.80 - 4.00 13.6 - 14.8 26.4 - 27.6 6.7 - 7.0 0.741 - 0.740
( 3'.2.0). (14.4) (27 .2) (6.8) (,0.739)

•With weeds 12.00 - 16.00 1.2- 2.4 14.4 - 17 .2 8.0 '- 8.3 o . 196 - O. 204
(14.40) ( 1.6) (16.0) (8.2) (0.200)

- - - - - - - -"- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - •..- - - - - - - - -

ink
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Table 17
Characters of developing eggs of murrels

Species

f.. orientalisf.. ~triatus f.. !!!..arulius
,------------------------

1.1484 1.4652

- - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. - --
Characters

Size range

(diameter in mm)

Egg shell

Egg proper

Oil globule

Colouration

Fertilized eggs

Early embryo

Advanced embryo

1.0096 .•.1.2672

0.7920 - 1.0296

Translucent and
bright yellow

Transparent and
brownish yellow

Amb er coloured

1 .8414 2.1384

£. punctatus

1-.8296 1 .3068

1.6038 - 1.8216 0.0118 - 0.9900

1.1100 - 1.5840 0.6336 - 0.7128

Translucent and
brig ht golden
yellow

Transparent and
brownish yellow

Amb er.coloured

Translucent and
straw yellow

Transparent and
brownish yellow

Dark brown

0.8118 1.1800

0.6336 - 0.8712

0.5544 - 0.8312

Translucent and
golden yellow

Transparen t and
brownish yellow

Dark brown



Table 18

Physico-chemical conditions of water (range) in the breeding ponds

Parameters Pond 1 Pond 2 Pox d 3 Pond 4 Pond 5

Temperature (OC} 1-8.6- 26,.2 18.3 - 2~5 1{l-.-3·•• 25 .•5 18.4 - 25.3 18.1 - 25.0
Trans~~rency (mm) 585 - 625 . 425 - 530 -56:0 - 995 445 - 520 425 - 505
DO (mg'1-1 ) '4.8 '- 16.4 6.2 - a,.B 4~6--- 13.8 6.0 7.2 6~4 - 7.0•
Free CO2 (mg 1.••1) Nil - 14.0 2.2 - 4.4 Ni-l - 12.0 1.8- 4.6 2.0 - 4.2
pH 6.4 - 7.6 7.3 - 7.6 6.5 '; 7.5 7 •.4 - 7.6 7.3 - 7.6

To tal alkalinity 44....•2 - 6B ••-4 88 ~6 .;..fn .--644.6 - 66.8 76.2 -112.0 86.8 -120.4
(mg 1-1)

- - - - - - - - - - - - - - - - - - - - - - ~-- - - - - - ~ - .- - - ..- - - - -

L
"' ...._- ..



Weight of breeders (g)
----------------------------------~--~--------------- No. of

Table 1J
Data on induDed breeding of magur and singhi

Species male 1 male 2
Dose of pituitary mg kg-1 bre~
1st

female
female IInd

female male 1

Fertili-
zation

(%) eggs hatchlings
obtain ed

£.. l2..Q.:V.2 ~.~.,
------------------~-r------------------male 2

.100
00

120
40

BD
120
100

30

05
100

00
40

20
20
20
20

"
"

Ji. fossilis

30
30
30
30

20
20
20
20

20
20
20
20------------------------------~----.

475 Eggs got spilled£.. ba t r ac hue 145 60 GO 20 40 20 20 74.9

" 65 45 05 20 40 20 20

" 125 05 00 20 40 20 20
.±. - - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - -
£. batrachus 60 60 45 30 60 30 30-

11 00 40 100 30 90 30 50
11 40 40 60 30 120 30 60

li. fossilis 40 35 40 30 60 30 30 00.0 1,600 1 ,200
tr 100 00 60 30 90 30 50 95.00 4,300 3,B90
11 60 45 40 30 120 30 60 04.00 1 ,000 1 ,400---------------------------------------------------------£.. batrachus 05 100
11 100 110
11 BD 100
" 120 110

.li. fossilis 25 . 20

4 00 , 40
4 SO 40 ..•
0 160 00
0 160 00 - L2 - nil
4 00 40 - -do- -do-

ink
-----------------------------------------------------------

....~..-.•......



'Table 20

Identifying characters of young of murrels

-~-------------~------------~-•Species Characters-----~~~-~-~------------------
£. marulius DQrsally dark grey and bluish below, becoming

pale ventrally: a conspicuous orange yellow
- longitudinal band laterally running from

,snout to the tip of caudal fin; on caudal
fin the fore runner of characteristic ocellus. ,

appears as a light dark spot surrounded by an
or~nge hue (th~ or~nge hue anteriorly more
concentrated).

£. striatus Body vermillion red: a bright reddish golden
longitudinal band laterall~ and a dark band
below

.£. punctatus Brownish dorsally and pale ventrally: a
bright golden yellow longitudinal band
laterally from snout to caudal base and a
yellow line mid dorsally from snout, towards
dorsal fin.

£. orientalis Brownish to dark dorsally, becoming pale to
bluish ventrally: no district blotches or
bands on the body: pector3l and caudal fins
have vertical dark bands.

------ - - - ~ - - - - - - - - - - - - -- - - - - - - ... - --..

ink



Table 21

Number of broods of murrel seed collected from the tanks through months

-----------------------------------------------------------
Tanks Species Number·of broods collected ~u±ing

March April May June July Aug ust September October November December
-------------------------------------------------------------

Lakkavallikere f.. marulius 1 1 1 2 2 1 1 1

c. striatus 1 2 4 10 10 0 5 3 6 2(.
c. punct~ 1 2 2.

Rangenahallikere c. frlarulius. 1 1 1 1 2 1 1

f.. .str~ 1 1 :3 5 9 5 4 2

:1. c. pg~ot~tb":ls 1 1 t.

lloddakere f.. marulius 1 1 1 2 1 1 1

f.. striatus 1 2 2 2 1 1

Milghatte f.. marulius 1 1

c. striatus 1 2 2 2 1

c. punctatus . 1

Nidige , f.. marulius 1 1 1

I· striatu s 1 3 2 1

f.. punctatus 1 1 1

£. orientalis 1 1 1

Belasokere f.; striatus 1 2 2 2 2 2
f.. punctatus 1 2 3 1 1

.~~ orientalis 1 1 1

ink



'·b.( '11.

table 22

, -1
Number of seed brood in murrels through months

--------------------------------------------------------
Month' Range and xl.1lnumber of seed brood-1 in

f.. maruliu; - - - -' - - - £.-s'triatu; - - - - - - -: :E.- ~n~t-;t~s- - - - - - - £.-o;i;ntGli; - --

-------------------------------------------~----------
/

(. Mar(;J;,' 1,055 - 2,361 (2,100) 1,700 - 3,642 (2,652)
/

April 2,07l - 2,906 (2,490) 1 ,2Q6" - 4,520 '(2,5G5)

, May 1,277 - 3,649 (2,22o) "1,456 - 5,290 (2,562) 1 , 235 - 1, 531 (1,341 )

.: June 005 - 2,520 (1,423) 1,392 - 2,992 (2,016) 005 - 1,064 (1,345) 1 ,237 I, .. "
Jul¥ 601 - 1,316 (1-,0'04 L 905 - 2,113 (1,656) 543 - 1,144 ( 005) 959 - 1,255 (1,121)

" August 357 - 025 ( 5,95) 003 - 1.;361 (1 ,094) 477 - 969 ( 707) 450 - 1 ; 024 ( 704 )

September 400 - 752 ( 526) 6,10 - 1,005 ( 036) , 120 619';
\

i66 947 ( '677)
\

O~tober 530 -
,, November 665 - 736 ( 693 )

,December 647 - 702 ( 670)

- - - - -"- -.- - - - - _. - - - .•... - -. - - - - - - - - - - - - - - - - - - - - - - -.;. - - - .•... - - - - - - - - - --
ink

•• •
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Table 23

-SEed of air breathing fishes ~ollected from n~tural sources

-----------------------------------------------------------
c:;J"'''GlleS. , -/Id ,.....

Number of seed collect8d furing the years

- 1913- - -1974 - - 1975-- - 1976- - 1977~ - 1970- - 1979- ~ 1900- - 1901- - -1902 - -1903 - -1904- -
- - - - - - - - - - - - - - - ~ - - - - - - - ,- - - - - -- -.. - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -

I. f..; .!T'_o..t-~~

.~£..?triotus
£..•• L;.J2!.H1Ctotus
v !=~,. orientili2,
r £. batrtlbhus
I~ tt, foc~illi

7,307
102,274

}2,750
3,004

3.0.,339
164,542

15,-,075 '

, 5,453

24,124

104,101

5,250

16,300

2·s·152
3,500

4,813

11, 505
2,065 2,500

14,750

3,620

1,050
4,560

6-,500
7,550

5,026
9,500

3,000

10,265 4,543 7,428

2,602

------------------------------------------------
..

- collections not made

9,172

905 1,700 340



Table 24
Nursery rearing of £.. §.!.:~~i~.:~

-------------------------------------------------------------
'ensi ty x increment of fr~ Survival OT fry -1 Grading based on01 stocking_1.

Yield ha- (%) - - --- ..•...-.
(, UiCln ha ) 1eng th weight number productio.n Survival Pro duction

(mm) (mg) ( fry) (kg)
11) ~~) (3) (4) {5 ) (6 ) (7) . (8)- -" .~----------------------------------------------------------

Experiment ') Initial size of fry : 5 •5:3 mm/ 1.0 mg Supplemental feed : Nil "
., .J

1.5 7.50 22.5 1.76 26,160 -0.839 5 5
1.0 9.46 33.5 1.46 14,600 1~574 2 4
0.6 11.23 49.0 14.85 89,100 3.855 1 ••

'0.•4 12.43 57.0 18.16 72,640 3.813 3 ~

Experiment 2 Initial size ot fr~ : 5 •50 mm/ 1.0 IlXJ Supplemental feed : goat's blood

1.S 1.74 23.0 2.49 39,840 -0.544 5 5
1.0 9.60 39.£1 6.27 / -62,100 1.108 3 ~

0.6 11.40 54 .0 15.16 94,560 4.600 1 1
0.4 12.50 59.Q 18.64 14,560 4,074 2 2
0.2 13.50 69.d 26.36 52,720 3.490 4 3

Exp€;rims1lt3 Initial size of fry : 9.10 mm/ 9.3 mg Supplemental feed : Nil

1.5 7.22 36.0 8.52 120,320 -8.500 4 5
1.0 9.25 54.5 12.21 122,700 -1.472 3 4

0.6 1'0.71 68.7 24 •.09 144,540 5,692 ') 2
14.2

-0.4 11.33 31.93 127,720 6.495 2 1
0.•2 11'.96 81.~ ./.,40.91 81 ,820 5.577 5 3

••••••••• Contd •..• 2 ••••••

.....•..



; 2

- - ,,- - - -- - -- - .•..........•. - - - - ....-.. -- - ......•• .- -- - - ""- - ..•- - ~ - .~ ....- --. ...• -' --- "'" - .•..- - ..- •..• - - -.-' -,.- - -- -- - - - •...... - - - ...•- .•.- ..- ...... - - ..-
(1) (2J (3) \ (tA)} (5 ) (6 ) (7) (8)

- ~- - .- - - -- -- ~- - - - - ..- ..,- - - ..- ..-.• =- .- - -- - - - -- -.... - """. ..- - - - - -- - - - - - ~- - .......- - - - ..,- - -..- - - - - -- ...- - - - - '.-

Experiment 4 Initial size of fry : 8.90 mm/ 8.9 mg supplemental feed : goal\ls'blood
1.5 13.65 111 .3 13.03 208,480 11.709 4 5
1.0 19.53 261.4 42.00 420,000 104,626 1 3
0,6 23.66 331 .0 63.43 380,530 1n..-8~2 2 1
0.4 25.35 409.7 70.11 200,440 113.032 3 2
0.2 27.60 490.6 77.95 155,900 76.092 5 4

Experiment 5 Initial size of fry: o .96 mm/ 9.0 mg supp.Leruen teL feed : notonectids
.\.8 12.40 106.6 10.49 167,040 6.406 4 5
1.0 19'~00 263.0 39.00 390,000 97.392 1 3
0.6 22.90. 327.4 50.71 352,260 113.100, 2 1

0.4 25.07 396.0 ,69.O~ 276,360 100.326 3 2
0.2 26.05 461 .2 76.02 153,640 10.442 5 4

Experiment 6 Initial size of fry: 0.55 mm! J. 2 mg supplemental feed: goat's blood + yeast
1.5 17 .46 194.3 15.64 250,240 30.374 4 5
1.0 24 :96 377.5 52.00 520,000 192.364 1 1

0.6 27.33 467.0 60.21 409,440 109.646 ·2 2.
0.4 29.36 532.1 77.73 299,920 150.767 3 3
0.2 31 .02 500.6 07.72 175,440 101,659 5 4

Experiment 7 Initial size of fry, : B•50 mm/ 0.0 mg supplemental feed : notonectids ~ yeast
1.5 15.17 157.5 12.55 200 ~GOD 21. 232 4 5:,

1.0 23.06 312.7 47.00 470,000 142.729 1 3
0.6 26.75 452.4 65.00 3.90,000 174.756 2 2
0.4 20.46 512.6 75.00 300,000 152,900 3 2
0.2 29.94 557.9 05.91 171,020 9.33 5 ·4

Contd ....•• 3 .........



,I

.3:

(6 )(1)

• "". _ _ __ _ _. ' .. -. ~ -r- __ •.•• _ _ ._ _ _ .••_ _ _ _ __ .,ro _ ••.• _ ._ .•-. ._ ••._ _ "_ _ _ ~ _ ~_ •...••.•_ ~_ __ _ _ _ _ _ _ _ _ ."'. __ _ __ _ •

(0 )

Experiment 0
1.5
1.0
0.6
0.4
0.2

ExperLrnen t 9

1.5
1.0
0.6
0.4
0.2

Experiment' 10
1 .5
1.0,
0.6
0.4
0.2

Experiment 11
1.5
1.0
0.6
0.2

Experiment 12

1.5
1.0
0.6
0.4
0.2

(2 ) (3 ) (4)

o .66 mml 8.4 mq

14.30
48.13
64.11
13.13
02.21

[3 • 4 0 mml 8. 0 mg
12.30
43.64
59.54
12.41
19.92'

o • 15 mml p. 5 mg
11 .02
38.64
59.60
69.40
16.36

8.69 mm/ 3.4 mg
16.10
49.18
66.66
87.21

8.12 mml 8.5 mg

" 13.21
45.21
61 .36
12.50
00.00

(5)

supplemental feed
214 .ro 0
487,300
385,020
292,720
164,540

supplemental feed
104,500
436,400
357,240
209,640
159.640

supplemental feed
189,120
386,400
357,120
271,660
552 120

supplemental feed
258,800
491.800
399.960
114.540

supplemental feed

198,150
452,700
3'68,160
290,000
190,000

(7)

goat's blood + vita~in B complexInitial size of fry
14.45
22.23
25.05
21.38
20.93

127.0
292.3
412.6
461.0
521.5

13.615
130.r31
157.053
135.799

06.491

4
1
2
3
5

5
1
1 i

3
4

Initial size of fry
• 13.92

21.03
25.00
21.06
20.75

110.4
280.9
367.5
452.0
519.3

notonectids + vitamin B complex
9.845

121.567
129.344
130.034

34.686

4
t
a
3
5

5
3
1
1
4

Initial size of fry
12.85
19.25
20.05·
20.20
27.01

110.0
261 .7
326.9
391 .4
460.9

goat's blood + notonectids

Initial size of fry
15.30
23.15
26.45

.3~1.86

163.5
326.3
441.0
566.0

9.661
95.905

114.678
1'07.636

69.907

4
1
2
3
5

5
3
1
2
4

Initial size of fry

14.16
22.10
26.07.
27.20
28.0'5

123.7
291 .4
426.5
471 .3
536.6

goat's blood + notonectids yeast
31 .901

156.205
115.022

98.576

4
1
2
5

5
2
1
4

goat's blood +notonectids + ~~in
vitamin B complex

13 .945
127.265
155.050
135.742

85.116

4
1
2
3
5

5
3
1
2
4----------------------------------------------------------

ink
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~. i_5pe\eies

f.. marulius

Tabie 25
Seed reari~g er giant murrel and magur in cages

...- •.....•. .-..- _ _ _,._ ,,_. _ _ _ _ _ _ _ •__ ,.._ .•._ _ -=... .~. ,,,., .~_ _ _ S,""" •.• _ _ __ _ ••••••••• _

No. of
cages

3

£. b atr ac he s r 3

ink

*- , .

No.of
fry' I

cage-1

1 ,500

1 ,000

Initial
length

(I1)m)

44.3

30.7

feed

0.475 Trash
fish

0.250 .Trash
fish
~rice

____ b,£an _

Rate of
feeding
(% body
weight)

20

10

Duration
of

feeding
(days)

30

30

Survival
(% )

,.. ... ~-- - - _ ...• - .- - - - ~"-"-
Final size (x)

length
(mm)

63.1

weight
(g)

1.5

46.3 1.2

)
\
\
\

3B.4

53.1



Table 26

Rearing of seed o f .~.m_arulius in nursery ponds

------------------~---------------------------------------
Ponds Stocking !,!Iitial uze (x~ Rate of Duration Final .sLze Survival

rate
1

Feed feeding of rearing ('10)
1ength weight length weightpond- .

( mm) (g) (% body (cl ays) L!"A. ..~) L~)weight),_ ..- - ..... - - - - _._ - ..- - ._ - - __ ''''to _

1 2,800 52.3 0..950 Trash
fish

3 16-3 197.5 24.150 24.88

2 2,100 86.9 4.550 -do- 3 180 241 .0 91.250 20.95

- - - - - ..•• ,- - - - - - '- -------~------
ink

l



1 :T aeleL,21

_ ••• -. •• ~ ---:- ."'... -..-" • .:..•• <·d

Final size

Feeding experiments with murrel fingerlings in aquaria
(duration of experiment)

Spe(;ies No.' in
25 1. water

Quantity
of food

given
(g day-1)

.._-_.
length

(mm)
Feed

. Initial size
leng th

(mm)
weight

(g)
weight

I(.g l

£. ~rulius 5 FTF 1,500
-dQ- -do- FSWP -do-If .(:

-do- -do- IfRf 2,500
-do- -do- FSWP -do-
:;;;Uo- -do- FTT 2,750
-do- -do- FSWP -do-

------------------------ .. ., -",.! ~
72.6 3,1 BD 89.4 5.235

-do- -do- 75.1 3.810
100.7 7,630 115.5 11. 015
-do- -do- 116.6 9.855
115.9 11 ,250 127.5 15.430
-do- -do- 122.7 12.820

£. !,triatus 5

-do- -do-
-do- -do-
-do- -do-
-do- -do-
edo- -do-

FTF 1 ,250 54.3
FSWP -do- -do-

FTF 1 ,500 72.4
FSWP -do- -do-

FTf 2,000 107.1
FSWP -do- -do-

FTF = Fresh trash fish;

-----------------1,385 65.8 2.375
-do- 62.4 1 a 660
3,000 8L6 3,805
-:-do.,. 75.9 3.410
9,440 115.7 11.645
-do- 101 .2 8.120

FSWP = Fresh silk-worm pupae

ink

.~-.



Table- 28
The proximate co mpoe i.c i.on of dif'ferent supplemental feeds

. ,

---(""P.....------ ~ .- -.- -- p •• ~ •• - •• ~ • • - .~ •••• - _... - -- •••_- - -

P~oxima,te composition iin 'fa)
Type ~. _ .._______ ..-......~,.",....--k--.-.- -.~_-=-,

moLs tuze .pr-o te Ln fat ash carbohydrate----.--- .•~~-"."'.-
-F1 7.27 32.50 9.93 4.70 45.60

F2 1.66 19.25 4.53 12.49 57.07
F3 6.61 30.19 4.78 21 .32 37.10
F4 5.74 15.42 1.74 26.57 50.53
F5 4.75 16.50 1.99 34.92 41 .84
F6 B.84 20.13 5.12 11 .50 57..41

!...- -- - - - •....••.•. .- - •..- '...., - - - - -

Table 29
Growth performance of sLnqhL fingerlings with -t:H.~t:1-r1;::-=-

suppEmeiital feeds

--------~------~-- ~.----- ...•.•......•

length weight
(mm) (g)

.~ incre-
ment in

.J:!.,eight
(g)

~ tishGrading ~t
loss the feedsType

X ihitial l!lize
___ of fi.s~
length Weight

(mm). (g)

tittal siie bf
. fis-h

- -- ..- .....•• -- - -- - .- - - - - -- - .•. . - ~ - --- ~.-- - - .- - - ......• ...-- - .- -
F1 114.90 8.2 119.30 12.00 3.80 2.0 4
F2 -do- -do- 119.10 11 .95 3.75 1 .5 5

•F3 -do- -do- 118.55 11 .70 3.50 3.0 6
F4 -do- -do- 124 .40 13.15 4.95 0.5 2

F5 -do- -do- 128.55 14.20 6.00 Nil 1

F6 -do- -do- 121.65 13 .10 4.90 0.5 3

- - - .- - -- - -- -- - - ,- - - -- - - .- - - - - - - ... - - -- - - - -

Table an
Growth of ~~gur and singhi ~n captivity under

supplemental feeding

No. Initial size Initial
Species of (x) biomass---fish leng th weight

(mm) (g) (g)

Biomass
after

80 days
(g)

Increase in
biomass .~

£. ~atrachus

lie fossilis

20
50

12BJ~0 20.00
112.60 8.00

400.00
400.00

605.00
490.00

205.00
90.00

ink



Table 31
Oxygen packing experiments with eggs of £. striatus

---------------------------------------------- .. ----------~--
Density of packing

(No. 0 f egg s ·1-1 )
~Ph~sic~chemi~~l conditions of

Survival Temperature
t%) (DC)

~aL.££!n.l!l~ncement.1/ and,Eonclusit;m of experiment
DO Free C02 alkalinity NH4-N

(mg 1-1) (mg 1-1) (mg 1--1) (rnq1-1) pH

Experiment 1. Size of eggs : 1.0 mm in diameter, duration: 24 h
•2,...:..JJ I i 23.3 8~'2 3.8 17.6 0.1 6.9

'l~aOO 11....S 23.4 10.1 28.3 .71 .2 2.9 6.9
1.,500 .81i",6 23.S 18.8 25.5 63.8 2.2 6.9
1,800 :~2.,.4 23.5 16.8 21.•2 55.9 1.7 7.0

600 ~100.0 23.4 20.2 16.7 44.2 . 1 .3 7.0
400 j OQ. 0 23. :3 22.4 13 .1 38.3 1.0 7 .1.

Exper i.men t 2. Size of eggs: 1.0 mmin diameter, duratioA : 4B-h'

23.4 0.2 3.6 16.8 0.1 6.9
2,000 69.4 23.4 9.3 3 -f.4 84.8 4.9 6.B
1,500 76-.2 23.4 10.2 29.6 77.3 3.9 6.8
1 ,000 82.3 23.4 13.5 26.4 69.9 2.8 6.9

600 88.6 23.3 15.7 22.5 64.2 2.0 6.9
400 94.7 23.3 17 .3 19.6 56.4 1.5 7.0..

Experiment 3. -S-ize' of eg-gs : 1.2 mmin diameter, duration; 72 h:
1 <, I I '-, 23.3 8.1 3.3 18.2 0.1 6.8
1 ,500 71 .5 23.4 7.5 38.3 82.9 7.3 6.6
1 ,000 86.8 23.4 9.6' 31 .1 73.2 5.1 6.7

,600· 90.0 23.2 12.4 25.3 .69.5 2.8 6.8
400 97.1 23.3 14.8 23.7 64.4 2.0 6.B

-' _ --- - - - - - - - - - - - - - -- - - - ...,.. - -' - - - - - - - -. - - - - -- - - - - - - - -'- - - - - - ...;.. - -' -- .- - - - - ...-
:·11 f:ixst set of values under different columns denote the initial wateD. quality



Table 32
Oxygen packing experiments with yolked hatehlings of £. stria~~

~e~s:t: :f- - - - - - - - - - - - ;h~s:e:-~h:m~c~l-·e:n~i~i:n: :f-w:t':rn-a-~ -~o~m:n'~e:e~t'-jJa~d-e:n:l:s~o~ :f"-e:p~-r:m-:n~s- -
p eking Survival - -- - - - - - - - - - - - - - - - - - - .- - - - .... - .- - - - - - - - - -- -- - - - - - - -
"(a ('to) temperature DO " dissolved alkalinity NH4- N H

no. 0-: -1 (mg 1-1) free C02 (mg 1-1) (mg 1-1) P
hetc hLdnqs 1 ) (mg 1-1)-------------------------------------------------------------
Experiment 1. Size of hatchlings, 3.2 mm : duration : 24 h-

I 23.2 8.3 3.2 18.4 0.1 7.0
1,bOO 75.4 23.4 9.6 31 .1 86.2 3.3 6.8
1 ,000 83.5 23.3 11.4 25.5 79.4 2.4 6.9

600 95.5 23.2 16.4. 18.2 - 62.5 1.7 7.0
400 99.9 23.3 20.0 15.4 47.1 1.2 7.1.

Experiment 2. Size of hatehlings : 3.0 mm, duration: 48 h

23.4 8.2 3.6 17 .6 0.1 7.0
1·.~OO 71.4 23.5 8.3 49.5 102.1 5.B 6.8

1 ,000 77.6 23.4 10.3 38.5 86.5 4.2 6.6
600 89.1 23.5 15.2 29.7 72.0 3.0 6.9

11.4 63.3 ,400 96 .3 23.3 24.3 2.3 7.0
. Experiment 3. Size of hatehlings : 3.5 mm, duration: 72 h'

24.1 8.0 3.4 16.B 0.1 6.8
1,000 71.3 24.4 __ 6.4 57.8 97.9 5.3 6.6

750 80.2 27.~ 9.~ 47.3 82.3 4 :1 6.1
600 86.7 24.3 12.4 42.9 74.5 3.4 6.7
400 93.9 24.2 13.8 34.5 69.9 2.9 6.7

11 First set of values under differe~t columns denote the initial water quality
-----------------------------------------------------------

ink



Table 3~

Oxygen packing experiments with fry of £. §.~.£.:i.~us

- ,.,.- - ~ ~ •.._.- ,- -
Survival

(%)

Physico-chemicaT conditions of water at 11 commencement and conclusion of experimentsDensi ty 0 f
packing -1
(No. 0 f fry l ) DO

(mg 1-1)
dissolved
free C02
(mg 1"-1)

temperature
. ( DC)

Experiment 1. Size of fry: 9.0 mm J dur:llction
23.0
23.0
22.B
23.0
22.9

3.8
94.8
80.4
12.7
62~3

24 h
8.3
B.9
7.8
9.5

11 .'9

24 h

.7.50
600
500
400

72.5
80.4
87.5
94.8

Experiment 2. Size of fry :9.0 mm, duration exposed to sunlight
23.0 B.3
2B.5 3.9
28.1 4.6
2B.2 6.0
28.2 7.2

9.0 mm., duration :·36 hr
23.2 8.2

600 . 71.7. 21.4 5.8
500 78.5 21.2 7.2
400 87.3 21.3 9.6
300 92.1 21.3 11.9

Experiment 4. Size of fry: 9.0 mm, duration: 40 h
sec :1.1 21.1 8.2
500 68.2 23.2 6.0
400 . 73.0 23.1 . 8.2
300 78.6 23.0 9.8
25~ 84.3 23.1 10.4

Expe~imeht 5. Size of fry: 9.0 mm, duration: 72 h
r ' 23 .1 8•2 3 •6

300 5B.4 23.2 3.8 127.5
250 66.2 23.2 5.9 106.2
20070.5 23.0' 7.4 86.6
125' 79.1 23.1 8.0 67.3

, t ' ~ • .- - - ~- - - - - - - - - - - ~ - - - ..... - - - - - --. - - - - - - - - "'--=-

750
600
500
400

Experiment

143.0
145.5
128.9
109.4

~4. 7
3. Size

63.3
72.6
79.3
85.3

of fry
3.4

1H .5
92.7
80.5
69.7

3.6
1L8.6
105.4

89.2
76.5

alkalinity
(mg 1-1)

,28.0
126.6
102.2

88.4
75.1

28.0
182.8
152.1
123'.3

97.6

32.0
128.8
112.4

82.5
68.7

32.0
160.7
132.9

85.2
53.1

32.0
155.;]
142.4
116.5

86.8

NH4-N
(mg 1-1)

0.1
18.9
10.7

9.2
7.5

0.1
19.4
16.6
14.2
12.3

0.1
13 .1
11.5

9.6
8.3

o . 1
14.2
12.4
10.8

9.1

Q .1
13.7
11 .8
10.6
8.7

pH

6.9
6.9
6.8
6.8
6.9

6.9
6.3
6.4
6.(L

'6.5

6.8
6.5
6.6
6.7
6.7

6.9
6.6
6.6
6.7
6.7
6.9
6.5
6.5
6.6
6.7- - - - - - - ..,... - -- - - - - - .- - - ..- - - - - -

11 First set of values under different columns denote the initial wateX' quality



Table 34
Oxygen packing experiments with fry of £. striatus

Experiment 1.

600 53.3
~oo 76.4
400 83.4
300 94.5
Experiment 2.

500 59.4
400 72.2
300 88.1
250 93.5
Experiment 3.

400
300
250
200

71.2
79.5
85.4
94.6

Size 0 f fry
24.2
24.2
24.3
24.2·
~4••3

Size of fry
24.1
22.0
22.1
22.0
22.2

Size of fry
24.J
24.2
24.3
24.2
24.1

Experiment 4. Size of fry

Experiment 5. Size of fry
25.2
22.1
42.2
22.4

400
300
200

76.77
83.4

·97.9

400
300
200

69.1
80.5
96.7
6.Experiment

300
250
200
125

43.5
66.3
77.7
88.2

25.6
25.6
25.5
25.5

Size of fry
25.4
25.3
25.3
25.2
25.3

Experiment 7. Size of fry

300
250
200
150

76.1
82.3
88.7
95.3

25.7
25.6
25.5
25.6
25.7

12.2 mm; duration
7.8 2.3
6.4 126.9
8.1 109.6
9.2 97.8

10.5 84.5
12.2 mm; duration

7.8 2.4
4.9 116.4
6.3 105.2
8.2 89.7
8.9 83.7

12.2 mm; duration
7.8
6.2
7.0
7.8
8.2

2.3
132.4
106.5
73.3
58.8

16.3 mm; duration
7.2 3.4
7.4 120.4
B.3 81.3
8.9 64.3

16.3 mm; duration
7.4 3.4
7.8 120.7

11 .3 54 .4
13.4 49.5

16.3 mm; duration
7.B
3.4
5.0
6.3
7.8

3.6
134.5

64.0
59.4
56.5

23.5 mm; duration
7.2
6.8
7.4
8.2
9.5

4.6
148.8
137.4
128.5
115.2

24 h

34.a
117.5
102.0

95.3
72.1

36 h
32.4

128.9
106.6

82.5
73.4

48 h

34.0
142.5
138.7
106.9

82.4
24 h

18.8
114.5

B8.2
75.2

36 h
1B.o

136.5
-96.4
84.3

4B h
17 .8

157 .6
120.0

85.3
63.2

24 h
24.2

163.2
153 .4
139.6
107.2

0.1
24.1
21.8
18.5
13.4

0.1
25.6
22.5
18.6
16.9

0'.1
25.5
23.1
20.6
18.4

0.1
24.4
20.1
17.7

0.1
27.2
24.2
21.5

0.1
2B .1
24.3
22.8
17 .6

0.1
31 .4
26.7
25.6
21 .4

Contd p/2

6.8
6.5
6.5
6.6
6.7

6.8
6.4
6.5
6.6
6.6

6.B
6.5
6.6
6.6
6.7

6 •.9
6 •.6
6.7
6.8

6.9
6.6
6.7
6.B

6.B
6.4
6.5
6.-6
6.7

6.8
6.S
6.6
6.7
6.7



. 2 .. .
--------------------------------~---

(1) (2) (3) (4) (5 ) (6 ) (7) (8)------------------------------------
Experiment 8. Size of fry 23.5 mm; duration 36 h

25.7 7.2 4.6 24.2 0.1 6.8
250 69.2 21.6 4.2 156.7 165.3 30.5 6.4
200 78.6 21.7 6.9 '144.4 150.5 27.9 6.5
150 86.9 21.7 8.2 128.4 123.6 24.7 6.5
100 92. C. 21.6 9.4 93.2 100.4 22.2 6.6
Experiment 9. Size of fry 23.3 mm; duration 48 h

25.7 7.2 4.6 24.2 0.1 6.8
200 66.7 25.6 4.6 160.5 18G.4 32.6 6.4
150 72~4 26.6 6.8 141 .4 152.2 28.9 6.5
125 7B.5 25.7 7.3 125.7 136 .9 24.8 6.5
100 89.'3 25.6 8.0 106.4 119.8 22.3 6.6
Experiment 10. Size of fry 32.1 mm; duration 24 h

24.2 B.6 8.0 18.4 0.1 6~7
250 76.6 24.2. 6.3 192.7 176.3 30.2 6.3
200 B4.3 24.3 7.6 154.1 162.4 27.6 6.4
150 92.5 24.5 O.S 12:3.2 140.8 24.2 6.5
100 100.0 24.3 12.2 102.5 125.2 21.6 6.5
Experimen t 11. Size of fry :32.1 mm; d u r e ~ion 36 h

24.2 6,6 0.0 .18.4 0.1 6.7
200 72.5 21.5 3.2 104.1 183.7 31.5 6.2
150 77.5 21.5 6.7 'I 51 .7 169.2 27.1 6.2
100 83.4 21 .4 B.O 127.9 143.5 23.7 6.3

75 94.6 21.4 8.9 9B.5 114.4 20.9 6.5
Experiment 12. Size of fry 32.1 mm; c.: Li I'E.-i:::'O n 48 h

24.2 Bc6 0.0 1~.4 0.1 6.7
150 69.4 24.2 4.6 174.5 181 .3 29.6 6.4
100 75.8 24.3 6.3 146 .7 148.6 26.8 6.5

75 83.5 24.2 7.4 119.2 127 .9 23.4 6.5
50 96.7 24.2 0.8 20.4 07.6 20.4 6.6

Experiment 13 • Size of fry 32~1 mm; duration 72 h re packed at 48 h

24.2 B.6 B.O 18.4 0.1 6.7
150 51 .8 24.2 7.9 158.6 126.7 26.9 6.6
100 66.5 24.2 10.4 12B.9 11.9 23.4 6.6

75 77.3 24.1 12.6 1Q 9.2 94.4 21.7 6.7
50 84. G 22.2 13.7 93.4 B1 •B 19.1 6.7

Experiment 14. Size of fry 35.J mm; d u r at i.o n 24 h

26.7 6.3 1.6, 28.4 0.1 7.6
200 72.5 26.5 1..1.3 102.5 1D5.3 32.0 7.0
150 70.2 26.4 6.5 144.6 162.7 29.4 7.3
100 84.2 26.4 7.9 125.3 144.6 25.7 7.4

75 09.5 26.5 9.0 9619 117 .6 23.2 7.4

Contd ••••• p/3



: 3 :

(1) (2)
-----------------~----------

(6 )(3 ) (4) (5 )~--~------~------------------------- (0)

Expe~iment 15. Size of fry
26.0
22.4
22.3
22.4
22.4

Experiment 17. Size of fry
26.7
26.6
26.5
26.0
26.6
26.7

150
125
100
75

68.7
75.6
82.1
06.4

Experiment 16. S~ze

150 52.5
125 64.9
100 72.7
1'5 70.3
50 00.0

150
125
100

75
50

46.2
59.6
60.6
75.1
34.3

of fry
26.7
26.6
26.7
26.6
26.6
26.5

35.3 inln; duration
6 .•S 0 '11 • <..,

4.0 176 .•7
6.2 156.5
7.0 135.9
0.2 110.3

35.3 mm; duration
6.7 1.4
3.2 197.0
3.9 171.4
4.4 154.9
5.8 132.6
7.4 106.0

35.3 mm; duration
6.2
7.4
0.5
9.2

10.0
011.3

1 .4
151 .3
137.6
132.0
11 0.5
104.2

36 h
32.0

177.0
150.4
149.6
120.0

0.1
36.7
32.2
29.6
27.7

7.6
7.2
7.3
7.4
7.4

40 h

30.2 0.1
210'050 30.9
102.2 34.5
161.9 31.4
144.4 29.8
123.7 26.5

72 h re packed at
30.2

142.0
120.0
115.4
113.1

06.7

0.1
29.4
27 .4
24.7
23.2
22.5

7.6
7.0
7.1
7.1
7.3
7.3

40 h

7.6
7.2
7.3
7.3
7.3
7.4

------------------------- 0 -

1/ First set 01" values under different columns denotes the initial
water quality.

ink



Table 35
Layout of the experiments on the cu~tur~ of £. str~atu! i~

swampy ponds

Pond Rate of Fertilization initial size (x)Swampy stocking with
ponds area of trash lime length weight(ha) cow

fishes manure kg ha-1 (mm) (g)
(No.ha-1) kg ha+l month-1

month-1

Rate of
stockin¥
(No.ha- )

0.0420 50,000 Nil Nil 44.0 O.BoO 50,000
2 -do- 20,000 -do- -do- 4B.O 1 .034 20,000
3 0.02B5 50,000 1 ,000 100 44.0 0.800 50,000
4 -do- -do- -do- -do- -do- -do- -do-
5 ~do- 20,000 -do- _ -do- 48.0 1 ,034- 20,000
6 -do- -do ..• -do- -do- -do- -do- -do-

- -- -------- -------------------------
in-k

Table 36
Survival percentage and production of ~. striatus_ from swampy ponds

------------------------------------Swampy Survival of £ production (kg) of £ total production
pond mur-reLe . - - __ M__ 1 1i%l trash f~sheslmurrels (kg.ha- yr-)

---- -------:0---------.------ ..- .....""------...---
1 1 .3 30.5 128.7 159.2
2 5.7 50.0 145.6 195.6
3 5.2 114.0 713.1 827.1
4 11.7 431 .7 894.8 1 ,326 •5
5 41 .0 291 .3 797.4 1,088.7
6 11.9 301 •'9 772.2 1 ,074.1

-_ ..... _---- - -- "'- ~ -- - - ...•• - ~-_... - - - - ~ - - - - --""- .
ink



900 15,000 91 - 165 119.5 3.25 375 170 - 255 197.8 . 75.00

Table 37

Culture of·.~. ~l.J.us in earth en pond (area 0.06 ha).

----------------------------
i-J \.

Stocking of fry (19.06.1984) Recovery of fish (15.11.1984)

size of fish aue of fish

No. . -1.NQ.ha Le nq th (mm) X weight No. length (~m)

range
--.-,--- -
x x

X weight

(g)range
..--------------

~< x"-- (g)

Gross fish production

Gross fish production

28.125 kg

469.000 kg

-1pond in 145 day

ha-1 in 145 days

·ink

L
~~-, .•....



ink

Table 38

Details of stocking of magur in the ponds

Pond -x size 5 toc king
pond-f'-'~. ha-1length

(rnm )
w'eight

(g)

- -- ..•..• - - .•.- -,. -- - - - -- -- -- -- - - - .. "... -- - - - -- - -

122.2 11.4 1 ,500 30,000
2 122.2 11.4 5,000 100,000
3 122.2 11 .4 5,000 100,000

------_ •..-- ..--_ .•_----- .~--~.,..------

Table' 39
Supplemental feed given

Pond
Quantity of feed given (kg)

- ~h~c'~m~s-~- --~i~h:e~;- ~ -17w~i~e'~o~r- -

1

2

3

20.1

62.9
66.4

20.1

58.1

61 .9

270.0
784.0
821 .0

11 used as binder



Table 40

Proximate composition of supplemental feeds (range in %)

Feeds Protein Carbohydrate Fat Fibre; Moisture
- - - .,.. - - - ."' - - - - - - - '- - - - - - - - ---

Chiekmesh 15.6 - 22.0 52.2 - 58.0 4 - 8 6.4 - 7.2 6 - 10

Chic:kmash I
fortified
with 13 %
fishmeal

23.1 - 24.2 45.0 - 51.0 8 - 97.6 -8.0 8 - 9

Table 41
Water quality (range) in the ponds

-----------------------------------
Ponds Temperature

( QC)
pH DO

(mg 1-1)

Dissolved
free C02
(mg 1-1)

Total
alkalinfty

(mg 1-)------------------------------_. - - --
1 26.0 - .31 .0 8.1 - 8.3 6.2 - B.O Nil to 2.0 120 - 200
2 26.5 - 31 .:5 7. 3 - e .1 4.6 - 8.1 Nil to 1.8 146 - 220
4 25.8 - 31.0 7.1 - 8.2 4.8 - 8.2 Nil to 2.0 200 - 246

--------------------------------~---
ink



ink

l

Ponds

1

2

3

Recovery of fish

No. %

1 ,357 90.47

3,553 71.04

3,335 66.70

,

Table 42

Growth, survival, production and food quotient of magur in the ponds

~---------------~--------------------
X size

length
(mm)

weig ht
(g)

-------~
192.B

16B.3

166.2

55.6

40.0

39.9

Net x
increment

fis h-1
in weight

(g)

44.2

2B.6

20.5

X daily
increment
in weight

(g)

0;200

0.130

0.130

fOLd
quo tien"t

5.18

8.91

9.99

Production (kg) in 220 days
----.-,. -- --.-.---

gross net gross
ha-1

75.450 99~9BO 150B.9BO

142.590101.590 2841.600

133.070 95.050 266f. 330



ink

No.

•

340

"{

Table. 43

Gro'wth, survival' and production of magur in nursery pond

Stocking 0 f fry

No.ha·1 x size
(million) - length weight

(mm) (g)

0.17 0.9448.90

period
days

250

------------------------------t.

Recovery of fish

No. % x size
length woight
(mm) (g)

217 63.82 179.30 46.54

Production of fish (kg)
.---,---~.----

intho ..pond

gross net

-1ha '\
gross net

10.10 9.68 5,050 4,840



Table 44

Gtbwth, survival and pr oduc tio n 0 f mag ur in cag es

~-------------------------------
X growth 0 f fish

Cage • length (mm) ~~,~~~) _
gross nc;t

survival
(%)

Fish production
(kg) in 3 months
c ag 8'::+ ----~

1 27.0 89.0
--------------------------------

3.132140.5 35.2

2 31 .3 96 .6145.2 .3g. 5

3 143.9 94.537.1 29.7

6.265

7.430 3.715

7.012 3.506

--------------------~-----------
ink

Table 45

Stocking of Lalbegh swampy pond (area: 0.1 ha)

Actual
number
stocked l~ns~h weight________ .~ 1:1':::: -'.9..) __

Species Ln i tLaL size

fo· marulius 3,000

£. punctatuL 150

£. orientalis 100

li· fc:issilis 200
-----------

79.8 4.2

85.5 5.7

73.4 3.8

102.2 9.9

ink

Total
weight

(kg)

12,600

0.855

-0.3BD

1 ,980



Table 46

Growth particulars of £. marulius in swampy pond

----------------------------------------------------------
Pe r td cu Laz s

Size (;{)
(length mm/
we'ight g)

Monthly grow-
th (length
mm/weight g)

r"lo-n ths-At
stock ing --------------------------------------------

1 2 73 64 5

19.6/4.2 118.7/44~8 211.7/75.2,258.3/110.8 269.4/131.8, 281.7/154.4 298.0/192.6' 320.3/211

98.9/40.6 39.0/30.4 40.6/25.6 11.1/20.2 12.3/23.4 16.3/38.2 22.2/29.0

-----------------------------------------------------------

•.. •........

\.



Table 47

J

{

Fish harvest from Lalbagh swampy pond

_ _ _ _ _ _ __ _ _ .- _ _ _ _ <'_,._ •• ,_ _ _ _ ••._ _ _ c.- ...,... _ _ ._ _ __ _ _ _. _ __ _ .._ __ ,_ _ -_ _ _ """'"._ _ .-- _ _ _

weight
(g)

weight
(g)

Survival
Total weig ht

of fish
h arvested

(g ).

Conttibution
('to)

in total
~roduction

Size (range)
5 pecLes length

(mm) .

.£. marulius 167 - 445 50 - 550 167.25 46.16 231.640 96.26

c. punct~ 165 -225 65 - 120 62.50 6.00 0.495 0.22
.

C. orientalis 153 - 175 30 - 50 40.00 2.00 0.060 0.03---"----
H. fossilis 173 - 275 40 - 205 .66.70 26.50 3.535 1.49--.--

------------------------------------------------------
ink
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Table 48

Expenditure on inputs and income on
sale of fish from Lalbagh tank

Particulars

1 ~xpenditure on inputs a~d.~~~~

During cult~~~r~t~n

IFish seed (3,500) ~.1oo.oo
1 ,000 finger ling s-1

Fresh trash fish (30 kg for initial
training) ~.1.5o kg-'

Dried marine trash fish (256 kg) ~.2.50
Lime (30 kg) ~.1.o0 k9-1

for harvesting

Diesel oil (14 1) ~.3.40 1-1

.1J Wages of 2 labourers (2 days)
~.10.00.1abourer-1 day-1 .

Miscellabeous

2 Income on sale of fish£! (235.750 kg)
~.12.0o kg-1

For 0:1 ha
7 months-1

(Rs)

350.00

L 45.00
715.00

30.00

47.60

20.00
50.00

1,257.60

2,829.00

1/ Harvesting was done with Departmental fishermen.
Labour for daily feeding not accounted

:?/ At then prevailing who LesaLe rates.



length (mm) range of the
specimens

l'

Table 49, - ,
.J

Details 0 f tagged f ingerlings 0 f £ . .rnaruliu_s released

-----------------------------------------------
Habitat Area of

water

Release of tagged specimens

liate habi tat-1 ha-1.

LaLbaqh tank 5.5 10.4.1977 1D5 19.0 143 to 289
Carp breeder pond 0.3 24.4.1984 10 JJ.3 137 to 165
Carp breeder pond 0.3 24.4.1984 10 20.0 11 i~ to 180

I

Hessaraghatta
reservoir 320 24.4.1984 100 O.B 120 to 170

Sankey tank 12 11.5.1984 200 18.3 94 to 129
19~8.1984 20 n 117 to' 1BD

Hebbal tank 26 11.5.1984 100 3.8 90 to 122'
- - '- ,.- --- .... - - - - ~ - - - - -- ..- - - - - - - - - - ....• -- .•..- -- - - - - - - - ..- '",- .~-- ,"-- - - -

ink

-....._ ...•
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Table 50
Recovery of tegged ~. marutius from different habitats

Growth
month-1

(g)

Habitat
-----------------------------------------------------------

Date of
release

Tag
, No.

_._'__ R.s~f;!L'L-,_~_._
date duration

I ni tial size
length weight

(mm) (g )

Final size
length weight
(mm) (g )

, ,------------------------------------------------------------
Lalb a9 h tan k

-do-
Carp breeder pond (1)

-do-
-do-
-do-

Hessaraghatta tank
-do-
-do-

Sankey tank
-do •...
-do-
-do-
-do-
-do-
-do-
-do-

10.4.1977
-do-

24.4.1984
'-do-
-do-
-do-

24.4.1984
-do-
-do-

11.5.1984
-do-
-do-
-do-
-do-
-do-
-do~ ,
-do-

A50
BiS

,M4
Q2
D9
D5

03
E6
L8

206
120
130
377
200
169

01
102

15.7.1977
-do-

14.7.1984
17.1.1965
01 .•2.1985

-do-
10.7.1984
16.1.1935

-do-
24.2.1905
17.3.1985
24.5.1905

2.6.1905
2.6.1985

30.7.1985
3o.7~1905

1.9.1985

96
96
81

263
282
282

77
262
262
306
327
378
'186,
386
445
445
477

134
147
150
145
160
165
142
132
136
133'
115
110

86
130
124
101
157

16
22
18
1 8
20
20
10
15
15

1 5
o
8
5

10
10

Cl
1 (3

272
296
320
322
400

,415

226
350
360
505
530
493
454
50,4
596
575
642

-. 150
"76
250
300
7[.,
440

40
280
320
950

1 ,300
1 ,150

920
1 ,450
1 ,260
1 ,340
1 ,800

41.875
47.812
92.592
30.422
74.468
47.BoO
15.504
32.061
36 .641
93.1(39

119.275
91 .270
71 .503

112.694
04,944
90.337

113.208
r._ .-.. •__ .....• _ ~ .4.".. ...- ' .__

.•



Table. 51

Time (min.) takeh for measurihg 100 specimens of
murrel, magur and singhi using the conventional

and modified measuring boa~d

-~~-~---~~-----~~--
5pecimens Conventional Modified

of' fish measuring measuring
board bo ard

w_ - --(1") - - .~ - - -(5Y~ -
Difference Timed

in time saved
( 2 ) ( 3 ) ( (4»)( too i

2 \

Murrel 42.3 20.3 23.0 52.00

Magur 54.3 25.3 29.0 53.41

5inghi 71.2 37.6 33.5 47.11--------------------------------
ink



In,k

Stocking density, growth and production of air breathing fishes in a pond under' lab to land' programme

Table 52

- - - - - - -. - -- - - - - - - ...•

Species
Number
stocked
Pond-1

Density
of

stocking
ha-1

Final size (range)
Ini t::i.a.! size-----~~-~<~~----_ (x)

length
(mm)

:- .: ,
Fe$d weight

(g)

Survival Harvest
of fish

(kg)

length
(mm)

weight
(9 )

.£l~iatus 5,000 47.2 0.925 Tr as h 195-421 85-750 5.86 65.925
fish

l:!.. fossilis 1 ,.000 42~OOO 6:3.•6 3.733 Groundnu~cake 115-275 10-150 :ll2.00 32.960
(1 : 1 )

I. pat:s..ach~~ 300 ,. 64.9 2.246 -do- 145-300 35-245 61 ~66 21 .090

- ...__ .. __ .......__ """"'"- - __ ..._ - - - "- ___ .. - - - - - __ __ __ - - - _... 0-- _ ----------------------~

\ -,
\.



ink

Table 53

Stocking and harvesting details of a fish farmer's pond (area 0.15 ha) at Kodigehalli ~culture period: 20 months}

-----------------------------------------------------------
Stocking Increment in

growthHarvesting
Species -,------- - -----_._------------- ...-..----.---

No. of
fish

No. ha-1
~ si~_~__

length weight
(mm) (g)

Recovery weight
(g)

total
weight
(kg )

x size leng th
(mm)1en~th weight

(mm) (g )
No .o f
fish ( %)

C. marulius 1 500 10000 63.1 1.5 195 397.5 362.6 TO.·7 t3.00 334.4 361 .1.--. -.- .-'

C. batrachus 1 500 10,000 '46.3 1 .2 203 2BO.O 130.2 26.4 13.53 233. T 129.9
B. fossilis 1 000 6.;667 52.7 0.8 120 200.1 200.1 6.1 12.00 147.4 50.3

, ~

Total 4 000 26 667 - - 540 - - 103.2 12.84
.'

- -.-- - - - - - - - - - - - - - - - - - - - - _.- - - - - - ......•. - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-1 -1Total .£ gross production of fish 688.3 kg ha 20 months

\
\ -,



Name
of

swamp

\.

.M...Clll:th~'v!!ria tions in physico-c:hem ico,a1 cond.i, t io ns of water in swamps

Table 54

.- - ---_._--_._------------
Tempor-

a e t.ur-e
( 0 C)

24-27 200-·
250

21. 110
33 240

34.4 196
32.4 170
30.5- 125-

·32.7 175.
27.$ 290
25.2 280

1-1
:)
0..

.1-1
::J

'"0
m
s:
to

r:q

Dark t' 22-29.5'
8I~~kl.~h

APkl -do- 32
May ~rlo- 33
July Clear 29.7
Aug.ust '-do- 29.5
5eptember.-do- 28.0

..o.ctobcr -do•..· 26.7

600-
660 .
530
240

BottgmVl.Sl. ..Le

-do-
-do-
-do-

.--------.- --------~-.--------.
Totalaroon
~mg c m-3/1,-1)

7.0

3.0-1.4

2.6
0.6

0.3
0.8 .

Phy~..:!.cO-:.fheml£..cl!.....2lLr!!f!8ters (rang ~~
. Alkalinitr,

5ecchi pH Dissolved, Free bicar- - Carbo-
disc oxyge~1 I ~.02 bonC)t~1 nate -1
trans- (mg l' ) ,(Ill 1-1) (mg. I ) .(rng 1 )
parency ~g .
(mm) . .___ ._. __ ._, .._~" __ ··r._. _ ...•.....•. . _, . .- .. •..•.•..---,--,.-- ,. - .. -."----.-.-,-----"':"..,-- -,-~.- __ ' .•._, •• _______._

Febr~- Brown- 19 320 8.8 1.3 16.9 240 Nil
ary ishgrey

-do-.

tv10nth Colour
PI1ICDB •.

phate_1
(mq 1 )

4.6

8.9- 4.•4- Nil 250 10
9.0 5.3
9.2 4.5 Nil 245 60
9.0 8.1 .Nil 240 2

8.9 6.8 Nil 262 28
9.6 2.5 Nil 480 118
9- 3.3-5.0 Nil 142-430 14.84

9.3

8.2 0.2 20 23
_ 8.0 1.6 10 280 Nil- .-..". - - . _.

8 8.2 0.6-2.7 10-42.4 160-208 Nil

8.6 3.1 .Nil 234 1
8.1 D.n 20 260' Nil
8.0' 0.9 20 "- 432 Nil
8.0 1.2 15.5 122 Nil

.S;O 1.0 16.0 1BD Nil
-B.0 1.8 12.0 300 Nil

0.51-
0.734

00.41 .
1.1

7.0

1, 7

8

..•...... ••.• ,._---_. -- -- • - ¥ -----

March

H
::J
0.
to
1-1

"0

I1is:.o
10r-i
10
r:q

Aprii
~Jjay

-do-
G rfi err-
5'~own
Dirtvgreen .
-do-

J~e
.J..uly
August Deep~6eC3n

chrtv. greBTl
5ep;ie~er -do-
October -do-
March

1.25
2.1
0.27

0.9

4.4
2.4
3.3

2.4
1.05
1.8



TClble 55

Diet fluctua ti ons in physico-coemil: a L ca ndi tio ns in Balabadra pur swamp

--"--'~.~'~"""---"------' -~--,- - ._' '--"--
sseson Time Colour Iempe- Sec chi pH Dissolved Free bicar- carbo- Phosphate Total ,

( ) • 1 Donate nate ~1 Ihrs of rature dds c O:5tygU..!:1 CO2 (mg 1) c(~:shon
water (OC81-, h'ans- (mg I ) ~ 1-1) , c -3 h-1)

sa us ~~ffi,n.y t rnq mg m
-..-- . -1200 Brownish 19.00 320 0.0 1.3 16.0 240 - 4.60 1.0grey

1600 -do- 20.40 295 8.0 2.2 16.0 24d - 4.6d 1.4
2000 -do- 19.25 - 8~4 1.6 20.0 236 - 4.60 2.4

Winter 6 '2400 -do- 16.00 - 8.4 0.8 1B.0 234 - 4. 02.4
0400 -do- 17.00 - 0.4 .0.3 26.0 228 - 4.60 2.8
OOoO-do- 16.50 345 0.4 0.5 14.0 216 - 4.60 4.0

--- 1200 -Duli. h 33..~-200--9-:o--B-.-1-· Nil • 462 - 28'- 1:10 . - 0.6
9 r e ena s

1600 -do- 32.00 285 9.1 7.5 Nil 424 64 1.05 o.H
Summer 2000 -do- 30.00 - 0.9 4.2 Nil 262 58 1.10 0.8

2400 -do- 29.00 - 8.2 1.1 13.0 418 Nil 1.10 0.6
0400 -do- 28.00 - ,G,.2 0.4 20.0 540 Nil 1.10 0.6
0000 -do- 21.00 190 0.0 1.0 12.0 363 Nil 1.10 0.6

_ 1io • _ •• ' ._ •• _

1200 Dirtv 3Jl..50'125 9~0 3.3 Nil 142 14 0.27 10.0.g:r.e e.rt
1600 -do- 32.25 118 9.6 1.5 Nil 200 40 0.21 10.0

M ·2000 -d.o- 31.00 - 9.0 5.B Nil 140 28 0.16 10.0onsoon .. 2400 -do- 30.00 - 9.1 2.5 N~l - 190 16 0.16 10.0
0400 -do- 29.15 - 0.8 0.9 10 140 Nil 0.1610.0
0800 -do- 29.00 135 8.0 1.2 Nil 210 10 0.16 10.0

e,



' ..
Table 56

DieI fluctuations in physico-chemical conditions in Bahadurpur swamp
---_.---- ._-_._ ..._---_.-
Season

Summer

,)

I

Time
(hrs)

Colour
of
water

1200 Liq bthq r e e na :
1600 -do-
20.00 -do-
240.0
0400.
0000

1200.

160.0
2000.
2400·

0400
0800

~do-
-do-
-do-:-

Temperature
(OCelsius)

33.00
34.75

32.75

31.50.
30.75
30.25

.----------.-.-----.
Secchi pH
disc
trans-
parency

_ ...•.<_m'!'_) __ ,
240 G.1.
275 B.1

300.

Dissolved
oxyge~1
[rnq 1 ) h-1 )

,.-.-:::-~---.---------'f--
Alkalinity-lmg 1 )

Free bicar~ carbo- Phosp~~te
CO2 -1 bonate nate (mg 1 )

(mg 1 )--

Total
carbon -3
(mg C m

.•..-.~-"'-'--'~---"-~-""'--'-'-----'---'---"----
.1D.6

1.7

0.0 0..4
0.2 0.2
e .o 0.3
9.0 0..-4

29.5 0.0 1.2

30..4
29.5
28.8
28.4
29.0

BD ttom
visible

..•.
-.•..

- _._ ... ... 't-.-.

I'

B.G 1.0
0.0 1.0
0.0 0.8
0.0 0.5
8.2 0..7

20.0
16.0.
20.Q
22.0
26.0
16.0

260
254

2 .•.4

2.4
2.4
3.3

3.3

0.4
0.4
0.4
0.4
0~4
0.4

------ ..---,.. -. ...,.., --.".•..•)--~~~---------------
15.5

10.0
20..0.
22.0
20.0.
14.0

,-----

234
240
244
230

.,.-
3.3

122 .Nil 2.4

120
150.
142
130.
120

2.4Nil
2,4
2.4
2.4
2.4

8.0

8.0
B.o
0.0
8,.0
B~O

-- ..-.-- ..•.••_._---,



Table 57

Diel fluctuations bf plankton in Ba~adurpur swamp

___ ~ . ,__. ._""_."-"",",,,,~.•••...~_...,,, . r..-..~__.·••.•_~·J._.._.•._, ...•.._ I'_· ·_·_._ •••-.••__••.._

!.i~_:_9J_El.a nkton
~labhadrapu£ ~~..e.L.!£

Phyto- Zoo . Phyto - ZooSeason Collect-10n "t1me
. (h)

~_C2..--:':~'lq
Phyto- Zoo

------"-- -- ~-~,------,.,--~.---.
1200

1600

\.rJinter 2000

04[,]0

0000

1200

,1600

Sumt:ner 20'00

2400

0400

,0800

[3,304

7,56b

1 .335

2,052

10,000

30,970

60,390

31 ,020

16,170

76

164

26

221

1250

190

39 26

2,163 201

152 240

52 , 64

52 100

"._--.-_.- -- .__._----
1200 4,746 452 2,651 663 .684 76

16QO 25,54<\ 772 834 663 2,235 1,224

2000 14,444 123 1 ,480 1/18 . 3,264 3,052Rainy
2400 1,03,896 ~So 5,978 196 224 560

0400 92,128 1 ,110 1,200 200 Nil 2,244

0800 43,618 904 3,348 1 94 Nil 9,632
---"..,.-----._,. ----..,;......-.

,.,



Table 58

Primary productivity in swamps

Name of
swamp

Gross
photo~¥rithesi s

.(mg 1 ).,.!.

Primary_~ro~~ctivity
..J..m9...s..-!1L_LL~..__
n at g-ross

Bahadurpur

April
May
Ju.by
August
September
October

99.27
281 .25

11.458
23.437
46.B75

111 .815

32.0
30.25
29.75
29.5
28.0
21.5

1.9
1.4
0.6
1 .1
0.8
3.4

148.437
109.375

46.815
95.937
62.5

531.25

February 17.5 0.9 281 .25 166.56
March 27.0 10.3 804.687 710.93
April Z7.0 1-5.5 1210.937 ·1210.92
May 30.0 10.6 828 .125. '742.18

Balabadrapur June 34.4 6.4 500.0 500.0
.JuLy 32.4 3.5 2i73.437 156.25
August 32.1 5.3 414.062 218.75
Se pt.emb ez 27.5 0.4 31 .25 31 .25
October 24.7 2.0 156.25 31.25

'" --~--.•.--- ...• - •.•..._------_.
Jano-mano June 32.0 0-.2 15.625 23.437

Aug ust 29.5 (}.4 31.250 11.458
.---~-'~----- "._----.'--" -----.-.----

..
Table 59

Nutrient content of bottom soil of swamps
-----,.-,-.~.---------.-,-----.•-..-. -----_ .._--

SeaSQI;I. Swamp

___ .·__ ~. ·.. . ._.4-__ .._

Available Available
PZOS Nitrogen
(mg.100 g-1) (mg 100 g-l)---.--~•....--- ----.. ._.-.,. .•_--_ ...•.,_._ •...-.. - ._." .•."""" .•.,""_.-..."., ....__ ..._ .....••...•.•.

20.25 33.04 57
22.25 24.36 49

2.25 55.44 67

Silicate
rrI
7"

\r.Jinte~
Balabadrapur
Bahadurpur
Janomano

- --"--'~'---'----.. ---.---- ----~....-.•.--.-- ...----- ....••.-----...-- ..•.-.---~---.------Balbadrapur . 45.4 40.88
Bahadurpur 47.8 53.2
Janomano 6.25 ~9.7

Summer

----------------.- ---~------:....--------.-------~----.-~-



Table 60
Fecundity of li. f~~~li~

•

5I.
No.

leng th
.(mm)

1
2
3
4
5
6
7
8
9

285
255
226
226
240
256
251
239

• 220

~'Jeight
(g )

Ovary weight
(g )

Total mature
eggs

112.0
97.0
74.1
79.0
67-0
92.0
84.0
80.0
75.8

13.6
1 2.5
12.6
1 2.3

7.73
11 .5
10.7
1 2.2
7.7

}6 p 706
20,391
27,675

20,069
111,773
19,953
23,228
27,443
15,280

Table 61
Body measurements of larvae post-larvae in the various stages

of development of -li.i£p~~Js

Measurements
(mm)

On
hatch-
ing

6-8
hrs.
old

Days old

10 152 3 5

Total length 2.72 3.80 4.60 5.50 5.70 5.80 6.60 7.50 11.90
~HgG~~rd 2.71 3.70 4 ;30 5.00 5.10 5.30 6.10 6.80 10.30
Leng th to vent 2.10 2.20 2.30 2.40 2.50 2.80 3.30 4.80
Len;:tthof yolk 1.10 1.60 1.10 1.00 0.90 0.80-sal:.!
Max.height of 1 .10 1 .00 0.90 Ow80 0.70 0.60
yolk-sac

.-.---. ---'.,. ___ ••• _. ___ --.". _____ ~_~ __________ ••••••• 0"0.&3 ••••••• ......, •• '" •• _......_ •••••• "'_ •••• • __ ·~_.,. __ ••••••• ___ r __ .•. ___ ._.,_____ ''':''"''_" __ -____

Index of preponderance of the diet of magur.
table 62

Food items .~~LLY_§.D.i1 e.

31-100 mm
...~~_hLl t

101 - 357 mm15 mm 16-30 mm

Crustacea
Oligocheta
Insects
Fish
Plant matter
~1iscelLenee us

94.56 47.78 6.79
0.11 19.41 1 .05
0.06 19.14 BO.16

0.05
0.03 1.41

55.28 13.65 lO.55

0.54
. 0.02
62.29

1.67
9.64

25.83
'--.-.--.----.~.-"---.-----"----...,-.-.------ ..--.~--------~



Table 63
i"1onthly fluctuations in the values of gastrosomatic index, mean food index,

gon~dosoma~ic index and relative condition of magur

--..-,..., ..•.--,-.•-'-----~--~-----..-~,.•..~-. -_.
Months .~G.3..~tr...oso matic Food index Go fJ.2...9g sQ.mei~£ .Rel~ tiv ~.._s.S~.Qd-tti0'1

inde~ index--"_'_-
male female male female male f erna Le ma Le female--.-- .."'...........-- ..•.-~~ •..•.~__ ._""+..".,._·._r~· ..•.--"'w~ __ •.,_~.-_·~· ___ ·_·~ ••,« •••."' •.•

Janui:1ry 1.21 1 .70 0.22 0.49 O. O[~ 0.20 1 .004 1.009
February 2.33 2.02 0.66 0.58 0.07 O.[~7 1 .000 1.003
M8:rch 3.43 3.25 1.89 1 .61 0.08 0.56 1.001 1 .014
April 1.94 1. 93 0.68 0.01 0.10 0.58 1 .005 1 .012
May 1 .69 1.44 0.53 0.38 0.12 1 .75 0.995 1 .010
Jume 1.31 2.17 0.35 0.37 0.20 10.07 0.985 1 .001
July 1 .85 2.00 0.41 0.47 0.20 10.51 0.994 1 .012
August 1 .42. 1 .65 8.49 0.73 0.20 7.05 0.972 0.995
September 5.56 [~.76 3.29 2.79 0.08 1.,",3 0~997 1 .002

. October 3.50 2.51 1 .97 0.90 1 .014 1 .002
November 2.24 2.43 0.69 0.80 0.03 o . 3:1 1.013 1 .020
December 2.31 2.43 0.61 0.77 0.04 0.31 1.001 1.013
--"-~-- ..,.....-.-.--._,-~-"'--_ .....................__. --.~------,- ..---""'""--.<--.--- .........-----.~ ""-.,....-"-.---,---..-~---

Table 64
Calcula ted values of body weight, ovary vJOight e nd fecund.:i.ty of magur of

different Len q ths,

.,._. _._-,..... -._- -- ....••.-.~.... "--""'.""' ...•..-..--.~,,..,..,~~-----,~-~._.--, ....•.---_.. ,-_. -----~..•..~,-.-.--.-""-.-...--------- ....
,

r8cundity(x 1 ,000) No.ofTo te L BoJy Ovary No. of
Leriq th weight weight __ ~"_L_.___"""---"""""""'_·""'-__................._~

o~~ o~r
(mm) (g ) (g ) leng th weight ovary 9 body 9 ovary

\"'Gig h t weight~_.-~_._.........__ .___ .___ .____ .·.,..._...,...____,.......~·..-_...,.........·.--,.......·--..-""'''...··...-u.---.......~..--..-·--,,~_.___
150 26.63 2.019 1.06 1.03 1.26 39 635
160 32.37 2.558 1 .34 1.36 1.53 42 599
170 39.14 3.197 1.66 1.76 1.83 iT5 573
180 46.63 3.942 2.04 2.20 2.18 47 552
190 55.07 4.809 2.47 2.70 2.58 49 537
200 64.48 5.800 2.07 3.26 3.04 51 525
t"?0 74.90 6.939 3.53 3.88 3.5.7 52 515
220 86.42 8.230 4.17 4.56 iL 17 53 507
230 99.06 9.688 4.88 5.31 4.85 ' 5/l 501
240 11 2.90 11 ;330 5.68 6.13 5.62 54 496
250 129.00 13.250 6.57 7.02 6.l16 55 491
260 144.40 15.200 7.56 7.99 . 7.42 55 488
270 162.10 17 .460 8.64 9.04 8.47 56 iiG5
280 181 .30 19.950 9.84 10.18 9.63 56 483
290 282.00 22.680 11 .15 11.LlO 10.90 56 481
300 224.20 25.680 12.85 12.72 12.29 , 57' 479
310 247.90 28.980 1cL14 14.1 2 13.83 57 477
320 273030 32.570 15.84 15.63 15.50 57 \ 476
330 300.40 36.440 17.68 17.23 17 .30 57 475
340 329.20 ?Q.670 19.66 18.94· 19.27 58 474
350 359.90 45.240 21 .79 20.75 21 .39 58 473

-_._--- ---..~---------~--.~--.---------.---



Year
Bz o c:' cr s

1973
1974

1975

1976

1977
1978

1979
1980
19B1

1982
19B3

1984

Table 65

.:

Hypophysation of £.. ~atrach~~

-----.---.------- ..-~-.---------
RemarksCarp Breed~ng Result

pituitary onvironment
dose .•.1____________ ~(~m~g~kg~L__, _

No response
Nil to profuse
egg shedding,
~o fertiliza-c a.o n

'6,600 eggs
723 fry
Nil to profuse
s p awn Lnq

No response
No response
No response
156 fing erlings
(32 to 119 mm)
A few young ones
No response
SUC;:C/3SS in.one
s ec ny s crappa.nq
No respons e
Ere d

Nil
No, rosponse
550 viable eggs

B
18

7
7

15

17
8
B

1"0

21
40
27
3B

6

73
6

44

female meLe

pp
pp &. A

pp
PF
EP

PF &. P
pp &. A
PF
p

BP
pp s EP
PP; EP &. P

p &. PP

EP

p
pp
pp

~"'eedsand
stone chips
provided

-do-

Bottomploughed &.
manu red

f':1...fewhateb-IJ.ngs surv~ved
Poor fertili-z e t a.o n
20 fingerlings
(9B";'110 mm)
obtained

Died
subs3quently

--..-'------,--------------,-~.------..._._- -'._--_.,,- -.-.- ._-

4
16

7
7

15

17
8
6

10

21
32
.15

2B
*3

35
3

22

100-200
Bo-20o

50-130
80-90
100

120
100
100
100

100
30-150
80-150
80-110

40-60

60-100
15D-20o

80

P = Pond; PP= Plastic pool; A ~ Aquaria
BP = Breeding pit; PF = Paddy field;
* Fish injected with homoplastic gli3nds



Year

,Table 66

-----~-~...-_._----,
RemarksBreeder ,Carp

pituitary
female male dose 1

(mg kg- )

1972
-_...••..•_----.•...-.....---,---

40.•..250

1973
1974

1975

1976

1977

1978

1979

1980

1901 ,

1982

1983

1984

6

36
17

22
39

27

17

15

38

3
5

2
1

7

3

6

5

12

72 150-200
100':'200

Breeding
environment

ReslH t

___ ._••••••••••••••••__ ~-.._~..,..;, ._. _"', __ ''''''0=00 .. __ ,

Plastic ~ool Egg shedding
10-70% in 3 sets

Plastic tan k
PIas tic: t 3 n k

Plastic tank
Plastic tank

Plastic pool

Plast'ic tan k

Plastic tank

Plastic pooI
&. paddy field

Pond
Pond

Plastic; pool
(at room
tempErature)

Breeding pit
Plastic pool

60,000 fry
10,000 ferti-
lized eggs
35~oOO hatch-1111gS
70,ono
hatchlings
50,000
hatchlings
21 ,000
hatch ling s
25,000
hatchlings
35,000 ferti-
lised eggs
yielding 7,000
hatchlings
No response
A few finger-
lings

50,000 eggs

No response
20..1.000viable
eg';:J s

Breeding pit No:response
Plastic pool 3,800 viable

eggs

Onl.','10 setsresponaed .
§~~~o~D% ~was
Response about
70%

'Response about
9o'i'~
Response about
82%
Response about
53%
Marine catfish
glands were
used in 26 sets

I
I
I 25,000
I fingerlingsI
I

15,000
hatchlings

Died next day

----•.--~...•_-------, ---------- .•.--------,----,

40
60

100-200
150-

,--------.,--.---.,-----,---~.-.~--,
Year females

27 100-2'00

Table 67
Hypophys atLon of /\. .i\l?...i~Ai.!le}~~,

7 05

4

8

5

05
05
05

plastic pool
plastic pool
plastic poo I

17 100-200

Result ----------------------
Remarksmales Pituitary Breeding

dose onviro ~mont
lmg kg-1)

---.---- ,,--,,-,,--~--""t --------
9 05 hapa &

plastic pt;Jol
'1973 9

20 100-200

45,000 7 sets responded
eggs
20,000 3 sets responded
eggs
50~000 2 sets responded
eg';:J s
60 000 6 sets respondedhatcll11ngs
2,000 All sets responded,

hatch- egg shedding ve~y11ng s____________ '" "-12..90;.-,---_, __ ,_, _

.,

1974 7

1975 4
1978 8

1979 5

50 30-150

6
to

80-100
80-100

4
2

80-110
80-110

11

6

80-110
100-f20

11

13
100

9.4



Table 68
Se~d of air breathing fishes landed in the markets in Bihar during 1981-84

Month

---_._-,--------_._._._ .._---
District No. of

markets

November' 81
-------.---.------------

August' 82
- S e ptemb er' 82

November '82

March'83
June'83

September'83

0e:tober'83

No vernb er '83

"f.}I:i.l1 (j 4

MaY'84

Ranchi
Gumla
Ranchi
Gumla
Ranchi
Gumla

. Pa tna
v, Champaran
Darbhanga
Gumla
Ranchi
Singbhum
Ranchi
Singbhum
Lohardaga
Gumla
Singbhum
(:Hatgarnb herLe )
RantI:hi
Singbhum
Gumla
Gumla (Simdega
Sub-divisi~n)
-Purnea
Katihar
Saharsa
Darbhanga
Darbhanga
Saharsa
Purnea
Katihar
Muza-rfarpur

1 5
3

18
3
8
3
4
1
2
3
1
2
8
5
3
4
1

,-
o
6
3
7

2
1
3
1
2
3
3
1
2 '

...------~,---.----..-.---. ----__ .- Quan_t):..~_i_~ _
f"1agur Singhi Murrels
(sizD range: (size range
40-124 mm) 80-130 mm)

0.300
5.500
0.500
2. '500
7.700

17 •000
Nil
Nil
f"Hl

0.880
6.000
2.700

20.200
34.500

3,200
180.300,
400.000

16.000
60.000

125.000
37.500

~Jil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

N· ,~.J..

Nil
Uil
Nil
Nil
Nil

76.000
4.000

18.000
18 :000

iJil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
2.000
Nil
Nil
Nil

169.250
62.000

209.400
21.250

1 .700
180.750
111.800
88.950
23.200

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil

Nil.
Nil
Nil

131 .0
Nil
Nil
Nil

35.0
Nil



Table 69

Collection of air breathing fish seed from nature

-'---~.,--_ .•._---------
Species Number

collected
Leriq th range
(mm)

Year Place of
collection

.Collection

.s our ce

-------- ----.-~.---_. . ----.--..."-~.-. ---"---.-.----~~--
C• PJ:!.!:Lctatus 1973 Dharbhanga' Swamp and 25,358 12-20

District Paddy field
£. s tE.,i aild§. 1973 -do- -do- 5,446 14-70
H. fossilis 1973 Saharsa and -do- 1 ,688 90-200

Darbhanga

-do- , 1978 Darbhang a -do- 5,250 .80-150 .
District

-de- 1979 -do- -do- 6,000 90-150
£. patrC?~. 1973 Ranchi Paddy Field 360 90-150

District

-do- 1977 -do- -do-. 1 ,BOO BO-2BO
-do- 1977 West Bengal -do- 23,442 112-225
-do- 197B Ranchi -do- 7,000 100-200
-do- 1979 West Beng al -do- 1 ,509 90-200
-do,... 1979 Ranchi -do- 3,000 90-175
-do- 1981 Jaispur ( r-1p) -do- 2,760 109-147

.8.. test':l_9.J.n~~~ 1973 5aharsa and Swamp, I18rshy 285 30-127
Darbhanga land and

Paddy field
-....••~---.-.-."...- .•---.--=...--,.------=-,-... ....,...----.-.~~,-----.------

Table 70.

Seed produced by induced breeding of singhi, magur and kawa i,

-----.---- ..-----.- --~.---..~-------.---------_._ .._------
Fish 1973

---,-------.~--
1974

5,000
(20-30 mm)

119
(20-57 mm)

10,000
(10-12 mm)

10,000
(8-9 mm)

1975

Singhi. 8,000
(1,2-15 mm)

3,500
(30-68 mm)

Magur Nil 357
(15-45 mm)

Kawai 9,000
(15-20 mm)

-----------------_._------------------------ .---..---.-----

"



Table 71

Feeding propensity -of kawai on ~~~s

----.~-- --- -----
Group - long th - wcigh'i - No. of Total weight . Concump-No.of )( x x

fish of fish of fish 1~·rll-so...E..S~of Anisops tien «10)
(mm) (g) consumed consumed ·by. body wt.

by ~~sh fish -1 'of fish
d2y. (g day- )---.-~---~..~ ....••..- .•

I 8 3.66 1 .98 • 21 0.315 15.9%
II 8 4.95 3.29 31 0.465 19.7%

III B 5.12 3.55 38 0.570 16.1 %

IV 8 13.10 36.3 123 1.845 5.0%
V 8 13.53 37.2 130 1.950 5.2%

VI B 13.15 37.5 152 2.280 6.1 %
-_ .._. --,-,-_ ...-..•. ----

Table 12

Feed.ing experiments' with kawai on Cyclo es.

------_.-
SI. Density o.!l Survival of spawn Survival of spawn
No. . Cyclo ps. 1 {size range 5 to (s Lz e range 6 ta 9 mm)

water 7 mm) in in-.-~~----
6 h 12 h 24 h 6 h 12 h 24 h--- "'.~- ---_. --,-_.- --~ ..

1 3000 9 Nii rHl 1 4 1.3 13
2 1500· 11 Nil Nil 12 10 9
3 150 22 22 16 25 23 23

-------"'--, ,'_.

REW-\RKS: Survived ones between B &. 9 mm in leng th •



Table 73

Data on seed transportotion

-~ ----,------ ---~-----------
5 pe c a as Number Size Containers Time Mortali ty

transported capacity taken at the end
(vu Lurne of (h ) of journey
water used,
half of the
containers

_s.a.£:3g.t y ;

I

ti. fossilis 1,100 10-20 (mm) 15 1 10 2.0-- . 1 ,200 25-30 it 12 1 1 20.0
4,225 10-50 " 12 1 1 33.0
1 ,200 20-50 11- 12 1 1 6.0
1,834 07-35 " 12 1 1 48.0

53 90-18.511 12 1 3 2 0
5,250 6.4g(~ wt. ) 8.53 m 9 0
5,000 6.0 9 If 40 1 3 10 5.2
6,000 14.7 9 " 0.53 m 6.7

--~ ------,...~
~-' patrachus. 60 10-20 0.53 3 10 0mm m

3600=- 10-15 " 12 1 12 17 .0
1,800 12.0 g(x wt.) 1.5 3 12 74.0m
7,000 11.0 9 11 15 1 28 100.0
1,600 11 .0 9 11 15 1 2B 10.03'10,192 11.0 9 11 0.53 m3 8 0.3

657 27.0 9 " 0.53 m 9 5.2
3,500 10.0 11 1.4 J 3 14 0.49 .3m
3,500 10.0 9 " 1.4 m 14 7.6
4,124 B.9 9 " 15 1 10 1.6
1,190 40 1 3 55 20.3
2,700 0.53 m 55 5.0

67 -7-8 mm 45 1* 3 ,16 3.0
226 44-93 11 0.53 m3 16 0.9

1,~50 95-123;, 0.53 m 75 13.4

h.. testudi neu..§. 164 3.0-5.0 mm 12 1 10 0
1,447 0.6-2.5 11 12 1 1 6.0
1,050 0.6-2.0 '11 12 1 1 9.0

£. puncta_t_u1!, 2,200 1 .0-2.0 mm 12 1

,------ ----~-
~. striat..Ys 296 5.0.•.7.0 mm 12 1 2 °2,663 1.4-1.6 11 12 1 1 0

*under oxygen packing.



Table 74

Experimental data on production of air breathing fishes in abandoned
nurseries

.,--.-- ".. 7_ ..._____

Expt. Type of culture Species x size stocking Gross
No. (mm) densi ty pro:juc~+~"

ha- 1 (kg ha )-.•.._--,_._--- --_.-
Monoculture Singhi 28 170,000 200

2 Monoculture Kawai 55 80,000 125 '

3 r'-1ixed culture Singhi 130 40,000 524

KawaL 83

4 Mixed cultuJ;'e Singhi 90 70,000 1,200

Magur 105

Kawai

~----.-------



Table 15

Culture experiments during 1978-1984

------ .•._. ----- ..--------- ------------. . .
SI. Water area (ha);
No. Lo ceti.on

0.04/Mi th apur
fish farm,
Patna

2 0.03/Doranda
fish farm,
Ranchi
0.02/
Mithapur fish
farm, Patna

3

4 0.02/ 1'-1itha pur
fish farm,
Patna

Stocking .Supplementary x weight ~_
___ ,_~~~l _.__~ Initi:l .F~al

25,000 RE, FM, Pt
magur
residual
stock of
carp seed

Magur 75,000

Species

Magur and
major
~arps

Magur 1,01,000

lie ?ing~! 2,25,000

5 °~01/ Mitha pur £. ~9...\:!};.
fish farm,
Patna

80,000

-----------.-.-. ._... _ .•.••..._- ....•.•

RE = Rice brall1\
MOC = Mustard cake

..•......

M = Mineral mix
FM ~ Fish meal

11.8 37.05

RE 12.6 42.51

RB. FM/
PF 1: 1 @ 3- 5%
of body weig ht
c.w.pr
RP @ 10% 0 f
body weight
Initially to 60, 13.0. 29
days PF &. RB
(1:1). Then RB:FM
GOC, s M (5: 3 : 1 • 7 )
@ 6-10% of body wt.

, 10.0 53.32

11.6& 25
8.7

CW = (Owmanuro
PF = Poultry feed

Survival
(% )

Gross Cost of
Pro du- production
~ion (kg-1)

2,501 kg Rs. 6.45
in 8 months
(magur's
contribu-
tion 58.32~~

82.57 2,630 kg in Rs. 7.36
1.Y2 months

15

78 4,212 kg in. Rs.11.15
11 months

1 5.6 1 , 391 •5 kg
2 years-1

&6.6 2,100 k9_1
130 days

Rs.12.44

GOC = Groundnut cake



Place
-----~----.-----.

Water
area
(ha)

Table 76

Culture experiments carrie~ ,out during 1976-197B

S peei,es St':9king rate
h2

-----------,- -------
Phulwari-
sarif,
Patna

't Mithapur
(P~tna)

0.10

0.02

Magur

Singhi

55,000

250,000

Su pplemen ta 1 feeding Production

------------,-----
•Rice bran, mustard cake

and cattle dung ~ 3% of
the body weight

Rice bran, crushed
molluscs, &. cut
minnows doughed in
cattle dung @ 5% of

'the body weig ht

170 kg of magur + 630 kg
of carps, murrelr and
other ftshes ha- .,5
months-
The entire stock escaped

,during the course of a
heavy down pour. The
production otherwise at
80% survival would have
been 4;00 kg ha-1
4 months-1

-------- ..- - -----~- . ---..---



----- ~. -- - - 100~0
98.0

100.0
100.0
100.0

Table 77

Culture of air breathing fishes in cages (1972-75) conducted at Lahrisarai(cage area: 2 x 1 x 1 m)

Water body

. -.....:..---.- -_ .._---_._--' -_._._------------
Initial stocking R . Productiontear1ng assessmen

period No.
(days) recovered

•.._-"No. Weight
(kg )

Weight
(kg)

Fish
produ ctLon

cage-1

(~

Survival
(% )

S p ccLes

...... ...•._-----. •.__ .

Dorelict H. fossilis 150 1.497 180.81 1.175 - 5~.0pond - --- _
-do- -~o- 200 2.212 180 87 1.627 - 43.0
-do- -do- 300 1.500 180 103 1.197 - 34.3
-do- -do- 50 0.016 200 Nil Nil Nil ·Nil
-do- -do- 100 0.032 200 Nil Nil Nil Nil
-do- -Jo- 150 0.046 200 100 0.564 0.518 66.6
-do- -do- 200 o.OCu 200 1100 0.712 0.646 50.0

_ - d~~ ,,_::.d q.::.._.,,_. ;:;..~Q._.. C .:...Q.!:;L.. . _.~_. _.. ~LJ.rL_._ ._.--.L'~~. ._.0 • 7 ~9 > •• _ ••• _Q...._I9_7 jl..!>L. _
- cl0 - b..l ~.:~:.~~c! i IJ.9..l:!.':'. n 1 U • 6 2B 4 2s 127 1•099 0 •47 1 5 7 •5. ~_._ .. -.__~,_~_,_.__ ""-"_'~_.....__..._..-,-"".._-.:......,......,"' ~_~.-.:c._~-.....-#.•.•__ .,.....,......- "__ ._.,.~ ..•.•,.-.....••.•...__ .• _

-do- O. ~r:L'L~us 155 1l.636 455 81 1.004 U.368 52.3--_._--"_ ...•_---_ ...__._---
Bhawapokhar ~.fossilis $50

-do- -do- 100
-do- -do- 150
-do- £. batrachu~+ 18+

.!i. ~ilis 100

1 .000
0.150
1 ,500
0.631+
0.606

1 !2
60

106
45

11
2

100
18

Nil

0.200
0.040
1 .061
0.725
Nil

7.3
1 .3

66.6
100.0

Nil
---- -

-do-
-do-

!i. fos~ilis 100 1.000 132 97 1 ·•.353 0.353
'--"'-

_·.__ w_
C. batrachus 60 2.350 150 60 3.017 U. 66 {--'---do- 50 2.030 142 49 2.674 0.644

-do- 60 2.000 138 60 3.052 0.972
-do- 20+ 1 .040+ 131 20

f
1.258 I 0.218

40 0.700 0.450
-'

97.0-do-



Table 78

Growth (x in g) of magur in cisterns through months

---,..... -_. _._--_ .....

Mo"th Cistern 1 Cistern 2 Cistern 3 Cistern 4
..-- ..-~""-..•.----.--~-- ~----.-
November' 78 9.2 10.18 9.75 10.73

December'78 10.46 10.83 1'0.82 1-1.47

. January' 79 9.90 9.92 8.95 10.00

February '79 11.18 10.76 11 .88 11.11

March'79 12.94 12.42 13.38 12.59

April'79 18.28 16.46 15.23 15.97

May·7~ 21 .13 22.99 24.70 25.15

June'79 31 .51 28.14 37.77 32.44

July'79 33.24 28.50 39.47 35.88

August'79 33.J1 32.20 36.94 35.87

September ·79 36.'23. 33.5.1 39.78 40.96
De tab.ert 79 37_55 '31.14 37. B4 43,97
Navemb er 179 39.19 40.1'9 40.86 51.35

--------



Parameters Temp. pH Turbi- Free DO -1 AlkalinityN03 1
(0 Celsius) dity CO2 (mgl J ( mgl-1) l mg 1-

~~ ~~') (~'j r~._.•._ .•..•..•-_.--..- •...-...-------~
February 20.2 7.5 10 2.0 4.00 40 0.07
March 24.0 7 .1 10 5.0 1.92 42 0.06
April 24.5 6.9 10 6.0 3.52 40 0.07
May 2.7•0 6.0 176 - 2.64 - 0.05
June 22.4 6.2 '30 12.0 2.24 00 0.04
July 31.0 6.4 10 12.0 5.12 96 0.06"'-- •...~ •....,.~..•--- ..-,

P04 Phyto-
) '( mg 'l-~ plankton

(1-1)

Zoo-
plankton

(l-_~

Table 19
Physico-chemical parameters and plankton of Ghorajan Q.~~.J-

----------_._._- - .- - -.- - - - '-

,•.~..-------
0.3 175 19
0.4 100 100
0.34 262 316
0.20 53 78
0.24 55 11

0.06 68 415- _ .•...--

Table 80
Soil and water conditibns of ponds at Ulubari Fish Farm, Gauhqti

-----,-, --. -_.- - ----------
Soil(available nutrients) mg 100 g-1 WaterPond _____ a •••• _____ •• _. __________ .. .~ ___ ------

pH N:z(%) P20S K20 Organic pH Total Dissolved Free
carbon alkalinity :'XYJc;n CO

f mg 1-1) (mg 1-1) (m~ 1-1),..-.._-
1 6.6 0.097 10.0 175 1 .8 7.0 54.0 10.0 4
2 7.0 0.079 12.0 155 high 7.0 55~0 B.o 4
3 7.0 0.101 14.0 200 high 7.1 56.0 10.0 6

4 7.2 0.000 11.0 98 high 7.1 54.5 10.0 4--,---,._._ .._--,_-...---- .•.. -_._- - ..-~-......-----

"~."-.



Table B1

Diet of ~. ~e~tudineus

Vi Qirood' items Volume
%

Vi

Occurrence
et.
I"

Oi

Vi Oi
~~Vi Oi )( 100

.--------~.--------.-.-,.-.------ .-~--,---_ .._-_ .._---

~ne2.f'.~

Cymbe_Ila

Navicula
_~J....o_.~ell,a
D i ca.t9!11Q
C;J.cste£tLL!}2
5pi~~li!l.'l
Spirogvra
.Q.~i!.latSJ_riq
Filina
K erC!i.aJ.I.§!
~otife~
£Y£!.£E.t>J Co pe pod s
Co pe pod eggs
pia pj~.91!lu§.
Semidiges~ed copepods
Cl a d_Q.£.~~
9lP.!:.~~
Nauplii
Chironomid larvae
Insect larvae
Insect
Nematode
Fish eggs
Ctenoid scale s
Mollusc larvae
Debris
Rice particles

-_._--_._--
§':i.n~~
11mbella
~s.1..£E..~
Copepod eggs
Diaptomu!¥..
Cladocera
Chironomid
up"ris
Insect larvae
lli9.c?"!:'~_
Debris
Scale

.~-.------._-_ .._----

Adult (76 m~ and above)

0.46

.
0.50
0.25
0.05
0.10
0.05
0...D1

0.95
0.04
0.03
0.03
0.21

Juveniles
0.41
0.41
2.46
2.06

12.32
32.86

8.25
2.06
2.46
0.4.1

33.00
3.30

6.00

7.27
2.00
1 .34
4.02
0.66
0.66
8.60
0.66
0.66
0.66
3.35

2.76

3.65
0.50
0.07
0.72
0.03
0..01
0.17
0.03
0.02
0.02
0.70

1 .78
1. 78

10.70
17.92

214.37
571.76
71 .77

8.96
31 .98
1. 78

287 •.10
14.35

1234.25-----~--.-------10'0.00

0.09

0.12
0.02
*

(j.01· 0.67 0.01 *'
0.03 1'.34 0.04 *
0.07 2.00 0.14 .*
0.03 0.66 0.02 *
0.22 2.00 0.44 0.01
0.22 2,00 0.44 0.01
1.00 13.90 13.90 0~48
0.39 1.34 0.52 0.02
o •10 2 •01 0 •20 *
0.82 3.35 2.15 0.09
0.61 4.02 2.45 0.08

93.80 31.49 2953.76 9B.76
0.16 1.34 0.20 *------------------------------ .---------------------------------__ .--:1~0=0s:0~0::..-__ ....:...1 O::.:O:.;.:..;:O:..;:O~_,__l.2SIt!JJ * P .01 _

(up to 75 mm)
4.35
4 •.35
4.35
B.70

17.40
17.40

8.70
4.35

13.00
4.35
B.70
4.35

0.02
*
*

0.20
*
*
*0.02

0.14
0.14
0.87
1. 45

17.26
46.10

5 .81
0.72
2.59
0.14

23.16
-1.62



Table 82

Diet of li. fossilis
(Size: 102-180 mm)

--------------------------------
Food items Vi .oi Vi ,oi Vi 8.i

X Hit)
"'£ Vi Oi

_ •• _ .•.________________ 10_ •• _ .••__ ~ ______ Ko_____ ~ __

i..Yglena t:l.64 0.94 0.60 0.50
~l'J.£.g.£~ 3.60 5.64 20.30 1 .6B
Rotifex' 4.03' 3.76 15.15 1.25
~ 0.42 0.94 0.39 0.03
Blue green algae 0.74 1 •BB 1 .39 0.11
Algal filaments 0.95 3.76 , 3.57 0.30
flLs..l9...P.§. 4.24 9.50 4o.2B 3.33
Insects 2.65 7.52 19.93 1 .65
Nematodes 12.40' 14.20 176.03 14.55
Semidigested insects 2.33 B.46 19.71 1.63
Chironomid 0.53 1 .8B' 0.99 0.08
Fish scale 10.4B 11 .38 11 9.26 9.86
Bos_mi!19, 1.17 3.76 4.40 0.36
Insect larvae 1 .70 3.76 6.39 0.53
Nav i.£.ld.1.Q 4.98 2.82 14.04 1.16
C~.c~ot~ 1.06 2.62 2.99 0.25
!li.aB...~ ~

Debris 47.76 16.00 764.16 63.16
nauplii 0.32 0.94 0.30 0.02

------------~--~-------- ------------
v.o. 1209.93~ ~

ll!i
19x87



- - - - - - - - - - C.-b;t;a;h~s - - - - - - - - - - - - - - - - =-1..- te;t-;;din;u;- - - - - - - - - - - - - - - - - - - -~- :--
y . Sets Sets dose {mg spawn Sets Sets dose (mg spawn sete sets dese Spaw" _El

ear tried suc- kg-1body produced Remarks tried e uc« kg-1body prtl'duced Remarks tried suc- (mg produ- emarks
.cess- weight,! cess- weight) cess- kg-1 e ed
ful' full fwl body

wt. )

...•......•••

Table 83
Induced breeding tlf air breathing fishes

100-360 45 12.5-400 1 lakh1973 7 1
- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -..- - - - - - - -'- - -

4 85-200 1000038 14a few---------------------------------------------------------------
1974 'I J 62 66 10 -100 1.65 11 39 10 80-204 14500

1915 nil
----------------------------------------------------------------

2 60-220 62008

1976 3 2

130-280 15 65 20-82.5 111.3 7

120-180 Died subse- 11
quently

4 6U-80 15'00 used for
stocking

11 12-40 10 113,000 Giyen to
Assam

5

1977 1
----------------------------------------------------------------

-dtl-3 50-100 Sent to
Allahabad
University

12 10-25 11 11 6 3 160-80 IaKh300 11 25 8

1978 21 7
-~---------~---------------------------------~-------------------50-80 ~,569--------------------------------------------------------------
1919 19 .10-------------------~----------------3~01980 . 11 . 6 Pond got

inundate()--------------------------------- 29 14 50~180 1.35
___________ l.s,k.b,

55 50 50-160 l~kh1981 39 30

5-10 6,000 13 13 6-10 1.95
_____ . l.£!kh _

stocked5-15

5-15 * .. 5000 re-
trieved

_ £u~ !o_i~u~d£tiou __------------~---------------------------------------1982 20 .No.could - 3 3 2-12 50,000
not be
assessed--------------------------------------------

54 46 50-100

1983 66 - 4-10 - - 12 . 12 r-5 - spawn died 83 16 3-10
due to rise
in tempera-

. ture------------~---------------------------------~---------------~-
1984 6 5-----------------------------10-20 ·10 2600

.. ... _J.~0.::22.!!]ml .
15-200 19 18



· Table 84

Oxygen requirement of 25 fry {Z, to 6 days old) of t:.. testud~~'

2 days t

old •
4 days I

old
6 days I

old

-----.~-
Time (min) ( 1.•1 )Oxygen consumption mg

----....------ ~--.---,---~----~--~------.- .•...' --,

t5 o o o
30 0.13 o c
45 0.25 0.9 0.13

60 0.29' Q.13 0..38

75 0.25 0.13 0.38

90 0.38 0.25
105 0.42 0.50 0.50

120 0.52 0.75 0.55

~-'-------.~------ ._- .. ...,.-_._-



Table 85

lRe\~ring of hatchling of li. fossilis, fed with na tu r al and artificial food

.---. ----.--~~- --~ .. - - .~-----
Expt. No. of Composition of feed Quantity % No. of x length of hat~hlings (mm)

" No. hatchlings supplied of feed survival replic ates -
in volume given per

initial final

of water hatchling
( (day-1 )

"-
1 2 3 "" 6 7 •4 5 8"--~-----.-.--

1 1-1 Ciliates, Mastigo- 1,000 nos. 50 3 5.5 10
pho res, 2.e..~ (approx.)
and .t1i£..roc y s ti_~

I 1 -1 1 ,000 nos. 64.31 Ciliates, Mas tigo- 3 5.5 10
pho r e s and (appro x , )
~~-1is

1 1~1 (;iliates and algae
5 un nos.

35.1 3 5.5 9(d pp rox , )---_ •.-- -
2 1-1 Ciliates and 500 nos. 51.1 3 5.5 1

2 1-1
M3sti go phores (a pp ro X. )

11 Dried prawn and wheat 0.025 g 28.6 3 5.5 9

2 1-1 (;C)oked egg (1 : 1 0.062 ml 61.9 3 5.9 9
__ ratir:) . - ~.'-- - ------

,10 1-1 Cgpe po ds and 500 nos. 13.3 2 5.5 11
••Le do c e r ans (a pprox • )

III
10 1-1 Egg yolk 0.04 m1 nil 2 5.5

10 1-1 Egg albumen 0.04 ml nil 2 5.5

10 1-1 . Cooke d egg 0.04 9 46.6 2 5.5. 9
(1 : 1 r~ tio )

Contd ••• 2



-2-

. -'--
1 2 3 4 5 6 7 8

-, -"""---
1.5 1-1 Wheat flour and dried 0.1 9 62.5 3 10 13

prawn pcwder (1 : 1
ratio)

VI 1.5 1-1 IrJheat flour and dried 0.1 9 62.5 3 10 13
prawn pow.der

'1• 5 1';"1
(1 : 1 ra ti 0)
CIa docor cm's and o .1 9 100.0 3 10 , 15
co pepods ., . ---.-.~~.- - -- -- -"'.-," ..- ...••..-.---- ........---.----.,.~""'--"'"

1 1.5 1~'1 'v'Jheat flour and fis:l 0.1 9 52.4 3 10 12.5
meal (1 : 1 ra ti,~ )

V 1 1~5 1-1 \rJhea t f 10uranrl d riLo 0.1 9 57.1 3 10 13.0
prawn (1 : 1 rati'J)

-1
Wheat flour, fish 0.1 57.1 3

,
10 12.51 1.5, 1 9

meal and dried prewn
(1:1:'1 rntio)

-- ._--------....,."..----- .
\, VI 3 2 1~1 Copepods and 0.1 1 12.'5 2 10 16

·cladocer:lns.

3 2 1-1 t~heat flour and dried 0.1 9 47.1 2 10 13
prawn (1 : 1 ratic).•-,

I
, -.

•...... ,.



Table 86

Survival of A. ~s>:!:.iJ(:Li.ne.uf?.spawn w i.th different feeds

.---.------
.__ ~S;;...u_r_v~~v.91.~__ .__ -_Feed items .Replicates Quantity of

feed supplied
day-1 (mg) after after

10 days 15 days

10-12 nil
10-16 nil
0 sus pended
0 sus pended
62-70 48-58

84-90 70··74

...•-~----
Wheat flour (maida) 2 2
Rice bran 2 2
Soyabean 2 2

Prawn powder 2 2
Zooplankton 3 100 11
(ciliate, mas tigo phores)

'Cooked pouLtry egg '3 .2

(Volume of water: 5 1; No. of hatchlings 1-1 water: 10 ; duration of
experiment: 15 days)
.VNumber

Table 87
fvlonoculture of air breathing fishes

------.------. ------. --. -. ~-------.---
Year(s) Species Stocking Pond Cul tur e Gross Net

densfty area period produ •.. production
(ha- ) (m)Z-- (months) ction -1 (kg ha-1)

(kg ha )
-_.--,,- -.-'-..-.'-'-~----~-~--.--.~--..•. -" ...•-..-----.,.- 0- .••••____ "'_,._._--_'. ____

1978- 79 .tt • fossilis 300,000 150 5 6,947 5,567
1979-80 £. ba:tras.h~ 80,000 700 5 3,878 3,265
1960 .ti , fas..E,.il;j....§.127,000 200 12 4,844 4,047
1980 li· fossilis 25,000 500 5 1 ,300 1 ,020
19E2 li· ..fE.ss~li~ 100,000 200 12 1,37? 121 I

I *'1983 H. fossilis 40,000 500 8 380 60~"--.-- I
1284 li· fossilis 25,540 500 7.5 602 50 I

*'Remarks: Poor retrieval and limited supply of feed.



Table 88

Mixed culture of air br~athing f~~hes

Year
._-------_._....__ ._..

Species stocked Stocking
density
(ha-1 )

-----. ---.
Pond
area
(ha)

Cul ture
period
(mon th s )

..
Gross
pz-oduc t.Lo n
(kg ha-1)

Net
productfon
(kg ha- )

.--------------- ,~
Remarks

1976

/.__ ._. ....•.'_...-"'_''''~~ - ..._....•__ ._. ._,._.~~_._. ,__.'... ~ ._.t .....•., · ._ ...-.____ __~ _

1977

1917-78

1978-79

19B2

fi.. testwdi:.,ncu§..- . 55,000
C•• batnachu.s, H.fossilis
-- i - -

Bo,ooo

A.testidineus
f:.-;:t;"iatus

£. batr~htJ2.
lie fo§silis

£. striatus
!l. .iestudin8U~

43,000

1,20,000

1,20,000

o •1

0.1

0.07

0.1

0.05

12

12

6

12

9

·782.8

1 ,352

142.9

3,695.7

82.2

-46

965

710.1

2514

-13 .8

I
I
I
I
I
I
I
I
1
I
I
I

Poor p.co ductLon
due to non-
supply of feed
low retrieval

•
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Table 09
Murrel seed .ollection d~ring March 1983 to April 1984

':..... .'.;

"-~ .·J/~

-----------~----~----------~---------------------~--- ~
Sl.
No.

Place of ~011ectionYear/Month Spee1es No. of
broods

Total seed
I::ollected

(No. )

Length
range
. [mm ),-----------------------------------------------------

1 1983 March Creak joining middle reaches £. striatus 3 4,6!;0
river Palair (left bank)

2 April Middle reaches of river Palair ,&.. striatus 5 S,990
t left bank}

'1
3 May Greek feeding Kodada tank £.. maru!.i..us ') ')",325

4 August .Palair reser~oir (north-west t striatus 2 2,110. 30-50-"edge
,

5 September PaLeLz'reservoi:r-fn orth-west £. striatu5. 2 5,000 9-16
edq e ]

6 19B4 January Ko dada tank (eastern side) £. stxiatu5 :2 '),186 :27-8:3

7 April Kodada tank 'eastern and £. striatus 2 6,232 23-30
western side}------------------------------------------------------

-..~"~'"



Year/species

£. batrac~u5

!i. fossilis

£.. striatus

.£ • .§j;riatus

.u-k
10x07

Table 90

Induced breeding of air-!:Ireathingfishes

No.of
sets

m-2

Pituitary doze in
mg kg-1 bodY weight

female male
Respdnse

0 100-120 60-90 4 females released
eggs; not fertilized

'5 100-120 60-90 • 3 females released
eggs, not fertilized

o 40-120 set responded; 1,000
fry obtained

40-00

1 00 40 950 spawn obtained

-- - - - - - - - - - ----~- - - - -

•



~---------------------
lable 91

Rearing of1. striatus seed in cement cisterns

..-,~..

- - - - - - - - --I;iti-;l-sIz; - - - - -rin';l-sIz; - - - - Su;;"viv-;l-.-- ~e~ ~i:l; (k;)'~'
% for the perioDExpt. Area Stock Period leJ'lgth x weight leng-th~--x weight ActualNo..•/ of of Feed range range 'g) No.Batch ~i9t- I,;ist ha-1

rearing .mm) {g} (mm)ern ern-1 (days)(m2)
AEtual ha-1

500 0.37 100
-----------------------~----------~------------------------------

5.377 3.903

--~---------------------------------"-----------------------------

1/A 13.5

1."31/B

2/A

6505.0 10S

5.0 500 1.0 110

2/B 13.5 110700 0.5.2

Live tadpoles @ 30-50
50 % body weight

for one month,
later minced
traced fish @
20 % body weight

1.0 10.6 31(5 63

100

05.4

27.4

5.330 10.660

1.687 3.314

0.062 46

112-155

-do- 40~60 1.1 90-110 9.3 650

Minced trash 27-43
fish @ 10 %
weight

6S-113"0.4 4.42 427

Mixture of dry 27-43
fish powder,
wheat flour,
t;t9J..r""~flour and
redgram husk
f3:1:1:1 ratio)

@ 10 % body weight

57-69 1. 780.4 192

-.



Table 92
Growth surviva~ and production of 1. st~~ when fed with dry

trash fish (area: 0.1 ha each; Period: 7 months)

------------------------------------
Date of .•
stocking

-Initial x size -Final x size Production
kg ha-1_1

7 months

Yield
(kg)length Wt. No. length wt-. No. re-

(mm) (g) sto- (mm) (g)' covered
- - - - - - - - - - - - - l:"ked- - - - - - -- - - - - - - -- - - - - ._-.-- - --

04-10-1980 95 33.25 3,325105 9.5 250 420 350

06-10-1980 115 33.80 3,38039095 8.5 250 320

------------------------------~-------
Table 93

Growth of £. ~riatu~ in ponds when stocke~ at densities of
_ 2~,OOO and 50,000 ha-

Stocking density
=

: 25 ,000 ha-1Stocking density: 50,000••Date of
stocking x size x size

leng th
(mm)

weight
(g)

length
(mm)

weight
(g)

- - - - - - -- - - - '"'- - - - - - - - - - - - - - ~ - - •.•.- -' ""- -- ...- •..-- " .. -- ..- -
:30-09-1961 95 6.5 65 6.S
15-10-1981 128 14.5 145 20.5
30-10-1981 130 22.5 185 50.{)
15-11-1981 145 30.0 225 70.n
15-12-1981 165 41-5 325 120.0
31-12-1981 175 52.5 385 150.0

----------------------~~-------------ink
19x87
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Table 95
Quantity of feed (in kg) given (month-wise) in the d~relict ponds

Month
- - - - -p;nd 1"(0:03 haT - - -- - -' - - - .- -P~nd "210:'04 haT - -...

Dry fish Rice bran Dry fish Rice bran

January 19,250. 15,500
February 23,000 34,500 5,~00

"
March 41,7iO 3,5UO 68,300 7,500
April ss ,500 1s,000 1~20,OOO 30,000
May .68,000 fj,OOO . 1,45,000 11 ,000
June 1,41 ,000

..---------~-----------------------------
Total Z, 17,500 53,50023,500 5,24,300. -------~-------------------------------

Table 96
j. liro.tll-.of magur in ponds Clt Kalyani fish farm

- - - - - - - - -siz; ~f-fish - - - - - - - - - - 5ize'- of -fi-;h - - - - - - - -
Months length (mm) ~ w'eight (g) ~?ngth (mm) ~ wei~ht {g}

range -x -xrange

January 87-150 110 14.6 85-135 110 16.0
febru3,ry 92-19i 1iJ 29 •• 92-160 123 20.2
March 146-224 184 61 .0 149-195 170 45.5
April 167-257 ' 214 97.1 145-210 182 62.6
Ma~ 178-262 220 111 .4 193-268. 132 115.4--------------------------------------

Table 97
.Physieo-ehemical parameters of (ranges) water in the ponds

--------------------------------------
Pond Dissolved Free carbon Total Phosphate .Nitrate
area pH oxygen dioxirie alkalini ty phospharus hitrogen
'ha)

l-~ 1-1 ) -1 ) 1-1) 1-1 ){mg (mg (mg 1 . (mg (~g-----------------------~-----------.
0.03 8.2-8.6 4.6 - 7.4 1 .0 - 5.0 72.0 - 120.0 0.05-0.06 0.05.0.20
0.04 0.2-8.6 5.2 -12.0 Nil - 1.0 72.0 - 80.0 0.05-1.00 0.08.•2.00----------------------------------------



Table 90
Growth of magur in 0.1 ha pond

--------------------------------Size of fishMonth . ~~\--------~--------~--
Length.range (mm) ~ weight (g)----------------------------~---F"ebruary 90 - 120 12.5

March 110 - 147 25.0
April 120 - 160 135.0
Ma~ 140 - 220 54.3
June 100 - 220 65.0--------------------------------

Table 99
Water quality of the pond during intensive culture (1978-79)

~----------------------- ._---------------
Month Temp. pH Free Dissolved Total Ammonia

(OCelcius) carbon oxygen alkalinity
dioxidf

(mg 1-1 ) (mg 1-1 ) (mg 1-1 )(mg 1- )----------------------------------------
December 24.0 8.4 , 14.0 20.0 B.O trace
January 22.0 0.0 20.0 56.0 10.0 11

February 21 .0 9.2 nil ac,o 11 .0 11·

March .20.0 9.6 nil 12.0 "
April 30.0 7.6 39.0 156.0 Trace 7.4
iVlay 32.0 8.3 28.0 100.0 10.0 0.1

34.0 0.6 nil 220.0 12.0 0.1
June 33.0 0.9 nil 10.2 0.0

32.0 0.6 nil 300;.0 4.6 0.0
August 32.0 0.1 14.0 320.0 6.6 12.0---------------------------------------

Table 100
Month-wise growth pattern of magur

--------------------~-------------Size of fish
Month ~ weight (g)Length range (mm)

["'lurch
April

May
June

100 - 165 21.0
110' - 105 30.0
135 •• 210 60.0
155 - 240 02.0----------------------------------

ink
1 Ox [37



Table 101

~at~r qu~lit~ .i~·~~~_se~i.intenslve cu~ture pond

---------------------------.---------Month
(1 979)

Temp. pH
'l) Cel-
sius

Dissolved Free' Total Ammonia
.oxyger carbon alkal:l.nity

dioxidemg 1-
1-1 1-1 1-1mg mg mg-------------------------------------

April 30.0 9.0 8.4 84.0 trace
May 3Lo 7.6 3.2 18.0 174.0 trace
June. 35.0 8.6 6.6 --- 0.6

________ ...1- _______ ------------------- -------

Table ~02
Length range and x weight of magur in semi-intensive culture pond

- ....• - - - -- - - - - - - - - - - - - - -,- -- - - - - - - - - - ~ - - --
Month (1979) X weight (g)Length range (mm)-------------------~------------~--~-

April
May
June
July

11 .0 185 . 30.0

14.5 - 230 58.0
17.0 - 235 86.0
20.0 - 25.0 107.0~------------------------------------

Table 103

Physico-chemical conditions of the pond water

---~-----------------------------
pH 9.0 to 9.2
Dissolved oxygen (mg 1-1 ) . 6.4 to 11 .2

.Carbon dioxide ( 11 ) 0.0 to 4.0
Total alkalinity ( " ) 115.0 to 125.0

-----------------------------------
-in.li
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Table 104

. G:t'owthpattern of singhi in a derelict pond

Month length range (mm) X weight (g)--------------------------.-----
April 100 - 135 12.1
May 130 - 145 14.7
June 110 110 15.4
July
August 130 175 38.0
Septembe.r 190 - 230 40.0

------------------------------~--
Table 105

. lturc of inwhi in pondsta'on seMi-intensive an intenG~V8 cu ~
Semi-intensive Intensive culture

culture-------------------------~---------~
Area of the pond (ha) 0.04 0:03
N. of f"inqerlings stocked 2,400 13,000
Rate of stock ing -1 60,000 4,30,000ha
- (in g) 6.8x weight of fingerlings 8.3
Period of rearing (months 1 9.Tntal fi,sh harvested 2,345 10,950
x weight (g) of the harvested fish, 28.0 20.0
Production (kg -1 ) 1 ,642ha 1,300

---------~-------------~-------------



Table 106

Physieo-chemical eharacteristfcs of water before and after ~aking
the bottom soil inside the enclosure in Dh ak a r d a .ge.'~J.,Kalyani
(water samples were collected at 0800 hours and gross primary
production was measured between 0800 to 1200 hours).

------------------------------------------
Parameters

Ph.lirs~ca-ihemicalvalues (Experiments I/lI)

Initial
Value
(before
raking)

Values after raking

48 hours 96 hours 144 hours 192 hours------------------------------------------
28 .•5Temperature

\0 Celsius)
pH
Carbondioxide
(mg 1-1)

Bicarb~nate
(mg 1-)'

Dissolved
Oxygen (mg 1-1)

Org anic carbon
(mg 1-1)
Calcium (Ca)
(mg 1-1)

~~agnesfum (Mg)
(mg 1- )
Phosphorus
(rnq 1-1)

Ammonium
nitrogen (NH4N)
(mg 1-1)

Nitrate nitrogen
(No3N) (mg 1-1)
Silica (Si02)
(mg 1-1)
Gross primary
production
(mg C m-3 h-1)

27.5

5.8/5.2

14. S/
13.2
75.2/
75.2

3.3/3.3

1.•01+1
7.04

12.0/
12.0
4· e/I+.8

0.01/
0.01
0.14/
0.14

0.18/
o ~18
5.82/
5.6

315.5/
315.5

28.0

6.0/6.0
3.2/
3.39 .

274.0/
Z82.iJ2

nil/nil

9.80/
11 .92

16.2/
16.0

7.4/7.4

0.42/
0.40
0.35/
0.49

0.259/
0.25
5.~2/
6.21

nil/nil

29.5

6.3/6.1
2.'32/
3.36

335.64/
241.IL
5.0/2.6

9.09/
t .08

12.8/
12.9

1'.9/7.0

8.36/
0.32
0.5S/
0.63

0.350/
0.364
6.11/
6.23

1200.0/
1030.0

" 30.8

6.6/6.3
1 .28/
2.97

191 .8/
213.72

8.2/4.0

9.6/
0.89

12.4/
12.6

0.4/8.3

0.156/
0.148

0.392/
0.49

0.490/
0.532
6.31/
6.65

1506.0/
800.0

28.5

6.6/6.4
1 .12/
2.77

178.0/
1 97.28
4.0/2.1

9.9/
11 .61

12.4/
12.6

7.7/8.0

0.02/
0.02
o . 168/
0.14

0.490/
0.532
6.4/
6.8

750.0/
315.0

240 hours

6.4/6.4
0.744/
2.04
8149.{2/
144.4
3.60/1 .81

8.82/
10.52

12.4/
12.6/

6 .zrt .B

0.001/
0.001
0.182/
0.168

0.616/
0.504
8.0/
0.8
458.0/

75.0

-----------------------------------------_ ..
inJi
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Table 107

Water quality in the experimental cisterns
•

Range in water quality- Total alkalinj.ty
Temperature pH Dissolved'· {,CaC03 i '
(0 Celsius) oxygen _ (mg l-r)__________________ lm.a 1-.2. 1 _

Winter 17.5 - 22.5 7.4 - 7.6
7.4 - 7.6

4.0 - 4.5 360.2 - JOo.6..,

360.2 - 300.6

Experiments on the''culture of rnagur in cement cisterns
(size: 1.0 m2), Duration: 5 months

Seasons
---------------------------------------

Summer 26.5 - 29.6 4.0 - 4.5

Table 100

Feed
cOl11pssition length

X initial size
weight

Net gain in
weight month-1

Winter
---------------------------------------

Summer

Trash fish- 174.0
meal + ground
nut cake +
rice bran
(0:1 :1)

The above +
yeast granules 157.0

Trash fish +
G.N. cake +
yeast granules 134.4-

X final size
weight

(g)

4.6

nil

92.0

ink-
----------------------------------------

length

44.7 102.0 49.3

30.2 159.6 30.2

157.7 132.4 24,.97



• Table 109

Specific activities* of digestive enzymes in £. batrachus

Enzyme Natural diet Treatmen t
diet I diet 11

- - - -- ------ --------- - - - - - -,'- - - - - -
Amylase 11490 + 126.00 1 ,540 + 102.00 1,400 ..± 162.00

Cellulase 43 .± 3.90 11 .± 1 .32 29 + 3.55

Protease 1,440 + 132.00 1 ,422 + 112.001 1 ,664 + 197.00

~ipase 300 .± 45.10 302 + 44.95 391 .± 44.07
- -- - - - -- -------- ------- - - -------

* - S.D, of 5 experiments,. ..±

'Table 110

Sub-cellular loealization of protease* from intestine of
£.. batrachus

------------------------------
Sub-Cellular fractions Specific activity of prbtease

Nuclear fractions 0.015 + 0.0020

Mitochondrial fraction 0.154 .± 0.:0100
(10,000 x g)

Lysosomal fraction 0.260 + 0.0099
(20,000 x g)

Microsomal fraction 0.031 .± 0.0025
(1,05,000 x g)

Soluble supernatant 0.075 .± 0.0030

* Values are:;.± S.D. of 3 different experiments. "Specifi!:
activity is expressed a9 O.D.~570 mg-1 protein h-1.

ink
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Table 111
. • IEffect of dietary protein le~el on the proteolyt1c activ~ty in

the intestine of £. batrachus
------ ---_.:..-- .•.._------------------------------_ .•.--- -- ---- --- ---- ------- ----- ---- ..-

Treatment • •
enzyme 25..% protein diet 50 % protein diet 15 % protein diet

~ . . ~ ....J. _

* **Total protease 0.45 ± 0.0324 0.6900 ± 0.0260 0.110 ± 0.0651

* **Typi!im 0.009 ± 0.0022 0.1900 .± 0.0400 0.160 ± 0.0422

** *Chymotrypsin o .003 ± 0.001 9 0.004 .± 0~0015 0.003 ±-0.0010-~----~--------------.------------------
Values are x x S.D. of different experiments

* X value significantly different from that in 50 % protein di~t
treatment (p -(0.01)

** Not significantly different from that in 50 % protein diet treatment
(P >0.1)

Table 112

Purifi~ation of alkaline protease from intestine of £. batraehus
(fish fed 50 % protein diet).

-------------------------~----------
Fraction Value

(ml)
Sp.acti-
vity
(·6 D.5101

mg{ protein
h· )

Total
.protein

(mg)

Total
.enzyme
.act!ivity

(t:~·OD.
510 'h~t)

Recovary Purifi-
cation
(fold)

Crude extract
(post mi to
chondrial)

20.0 102~0 1l02Qo 1(30.9 1uu.n 1.0

JO-7o %
ammonium
sulphate
fraliOtion

0.69 0.69 38.0 26.22 84.0 2.3

DEAE seLlu Lo ae
fraction (no.O)

17.1 17.7 1.35 24.0 77.0 60.0

-------------------------------------
ink
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'Fable'113

Ing~edi~nt combination, proximate composition and energy values
of experimental diets '(protein level, 33,%).

------------------------------------
Eompo s Lt Lo n

Diets
A BB c------------------------------------

Rice bran
Groundnut cake
Meatmeal
Fishmeal
Offal containing
dried blood
Casein
Gelatin
Dextrin
Starch, potato
Cellulose'
Groundnut oil
Liver oil (cod)
Vitamin-mineral mixtUre

Total
Proximate composition
Moisture in pellets
Composition, % of dry-matter
Protein (actual)
Fat
Nitrogen-free extraet (N.f.B)
Crude fibre (C.f.)
Ash
Total Carbohydrate
Organic matter

,
Energy values
Gross energy (Kcall100 g-1)
PIE (mg protein/Kcal-1)
% Protein energy2
% lipid carbohydrate energy

30.0,
5.0

35.0
.5.0
15.0

4.0
4.0
2.0

100.0

7.9

33.63
7.70

30.20
15.20
'5.27
53.40
94.73

417.4~
80.57
32.,23
'67.77

32.6
32',6
32.0

2.0

100.0

a.5

33.56
7.05

20.74
15.El3
14.02
44.57
05.98

383 .17
80.59
35.03
64.97

32.6
32.6

32.8

2.0

100.0

7.6

32.76
7.35

21 .40
14.09
23.60
36.29
76.40

342.35
95.69
30.20
61.72

32.6
32.6

.•.
32.8
32.0

..

2.0

100.0

32.77,
6.08

31.30
11.67
10.1 8
32 .•97
01 .02

317.60
103.15

41.46
58.54---~-----~---------------------------ink
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Table 114
Biomas~ gain (period: 120 days) and specific growth rates of magur
magut

------------------------------------
Diet
number

Initial
biomass (g)

final
biomass (g)

Biomass
gain (g)

specific 1/
grawtli rate

- - ._-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Diet A 100 ·207 107 09.17
Diet B i oa 246 141 117.50
Diet C 11 5 230 115 95.83
Diet D 110 107 77 64.1'7

11 Specific gro~th rate = fjna~ wt. - initial wt.
110. of days, x 100

Table 115

Feed consumption, feed efficiency (FE) and protein efficiency
ratio (P.E.R) 'in magur fed with dif7erent experimental diets

Diet Rate of " Total Feed Total Protein
number feed dry feed effici- protein efficiency

distri- consump- er.cy consump- ratio
bution tion (%) ( PE) tion (%) (P E R) .

(%)

Diet A 161 .42 0.664 400 4.48

Diet B 169.14 0.034 504 3.57

Diet C 0.644 4.00 100.84552

Diet D 6.85 0.454 528 170.02

f.E = dry wt. feed consumption
wet wt. gain

P~E.R = wet wt. gain
dry wt. protein
consumption



••
Table 116

...
X size and condiiion factor of experimental fish

-----~-------------x Initial size
Diet
number

weight length
(g) (mm)

condition
factor 11

----------[0---... -.- . .-__.::.._-: ",~nal S1Ze71
weight length condition

(g) (m) factor~-----------------------------------
A 16.67 13,56 0.668 34.50 17.20 0.660

B 17.50 13.70 0.670 41 .00 14.96 1.220

c 19.17 14.28 0.658 30.aS8 i8.53 1 .010

D 10.33 12.56 0.925 31 .08 13,79 1 .185

11 Condition factc~ - weight (9) X 100
length (mm)3

Table 117

Mean size of £. b-atraehu5 under di1'ferent doses of methyl
testosterone over a- period of.107 days (hormone feeding
discontinued after 63 days).

X size of fish

leng th
(mm)

weight
(g)

length
(mm)

t-Jeight
(g)

dose of
m,thyl

testosterone
(mg kg-1 ;~ed)

initial final

--------------------------------
0.0 1.03.0 10.80 126.0 16.20
\1.0 112.6 10.60 140.9 18.05

2.5 110~4 10.70 130.6 10.25

5.0 109.6 10 •.75 130.4 15_.10

10.0 110.0 10._65 -1 22.5 13.05

ink
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Table 118

Weight gai~food:conversion, condition factor and protein'
efficiency ratio (PER) of £.. batrachus fedL.methyl testosteron-e with
supplemented diet for 107 days (hormone administration dis-
continued. after 63 days)·.

Weight gain
over initi-
al/wt. (%)

Conversion
ratio

Protein
efficiency
ratio (PER)

weiqb.t
qei
tg J '

Dose of methyl
testosterons
(mg kg-1 feed)
------------------------------------

0.0 5.40 50.00 10.85 0.26

1 .0 7.45 7o.2fJ 7.95 0.35

2.5 7~55 70.56 7.85 0.35

5.0 4.35 40.47 12.76 0.22

10,0 3.20 30.05 17.07 0.16---------------------- -----------

Table 119

Effect of dietary administration of methyl testostero~e over
a period of 107 days on the incorporation of l-leucine-14 C (U)
into live~ protein (hormone feeding discontinued after 63 days).

----- - - - - - - - - - - - - - - - - - - - """'- - - -- - - - .'- - -
Incorporation (cpm 100 mg-1 fresh tissue),. Dosf

. (mg. kg.- feed)
j '. TCA insoluble TeA soluble

o.fJ 270.0 35.8

1 .0 1806.0 103.2

2.5 383.4 77.2

5.0 .351 .8 91.B

10.0 150.0 76.0

---------------------------------
iuk
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Table 120

Effect of different dietary proteins on growth and
conversion ~fficiency of £. batrachus

-- - - - - - -.- - - -'- - - - - - - - - - - - -- - - - - - - - - - - -
Halver's
standard

diet

Fishmeal
diet

Meatmeal
diet

silkworm
pupae
diet

4.36 10.90 , 5.315.19, Conversion
ratio

PER 0.610.02 . 0.30 0.59

Specific
growth
rate*

0.61.7 1 .2 1.0

·oilcake
diet

39.67

0.•17

0.1

-------------------------------------
* Expressed'as growth per day as percentage of body

weight (oC ) according to the qquation

Wt = Wo (1 + :;x: ) t
100

ink
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.Table 121

Effects of different diBtDry proteins on certain physiological parameters of £. batrachus

----------------------------------
Meat:'meal

" diet
Fish:meal

diet
Silkworm

pupae diet
Halver's

diet
Ground m.'t
cakli 1iet--------------------------------------------------

12.0 ± 0.03 12.52.± 0.30 10.14 ± 0.61 12.89 ± 0.60 a.J:ntestinal protease 8.02 ± 0.15
activity .-1 1
( 1:::-, OD 570 rng protein 11- )

Amino acid (1-lycine-~14C) 146.30 ± 2.58 b 166.24 ± 3.03 b375.53.± 2.79 86.30 .± 1.86 13.78 ± 1.36
incorporation {mm.mg-..,} }
liver tissue,)

5erum protein (g 100 ml-1) 4.01.± 0.04 4.04 .± 0.0011 4.12 .± 0.037~ 3.80 ± 0.2160 c4.01 ± 0.0838

Serum Ca : p ratio 0.079,± 0.0000 0.075 ± 0.0041 0.058 ± 0.0015 .0.071 ± 0.0009 d0.053 ± 0.0015
Haemoglobin content 9.80.± 0.04 0.70.± 0.04 9.30 ± 0.25 9.20 .± 0.36 c9.26 ± 0.20
(g 100 ml-1) .
RBCcount 1.53± 0~07 1.74 ± 0.07 1.43± 0.06 1.39 ± 0.08 1.27.± 0.06c
(X TO 6 cells mm~3)-~----~--------------------------------------------------------
Values are expressed as ; + S.E.

a c Differ significaritly from other means in the Same row (p(0.1)
b ~ Differ significantly from other means in the same row (pc 0.01 )
c = x in the Same row are not significarotly different
d ~ i in the same row differ significantly (p< 0.05)



Table 122

Summary of haematological data ~n the catfish, .£. batrachus
exposed to malathion

----------------~----------------------
ExpBrimental

group
Erythrocy~e
count (10 3
cells. 'mm- )

Total leu-
cocyte coun t
(No. of cells

mm.•5)

Haemog10-
bin (g .'
100 ml-1
blood)

H aemato-
erit (%)

Erythro-
cyte sedi-
mentation -1
rate(mm h )-------------------~---------------------

Control 2.14 ± 0.25 400± 160

4800 ± 200

4.0 ± O.S
With malathion 1.37 ± 0.80* 4.0 ± 0.5

-Results are expressed as x± S.D. of ~ix separate determinations* P f 0.05

Table 123

Effeet of malathion on the composition of different whi~o blood
: cells of the catfish £. batrachus (Linn.>

(xperiment
group

Neutro phil Eosinophil Lymphocyte Nonocyte

-------------------~----------------
Control 7.0 + 0.5 5.4 + 1.07 62.4 ± 4.67 25.2 ± 2.18
with
~'\alathio" 9.2 ± 1.08** 19.0 ± 1.39** 52.8 ± 3.72 18.5 ± 2.08--------------------~---------------Results are i ± S.D. of sixteen separate observations

** P {0.001 : * P ";;'0.05

Table 124
Changes in certain serum par~meters of £. batrachus follo~i"g exposure

to ma lathion

------~-------------------------~~--Parameters . Treatmente. f .- -- - - - •....•. - - ..-- - - - - -'----control with malathio"- - - - - - - - - - - - - - - - - --. - -- - - - - - - - - - -- - ~ - - _.,-
Total protein (mg ml-1) 45.8 ± 0.55 45.0 ± 0.80
Total chlesterol (mg 100 ml-1) 428.~ ± 28.8 470.0 + 40.0
Free amino acids (,.{Jg ml-1) . 775.0 ± 39.5 968.8 ± 41.8*
. ·1

Glucose (mg 100 ml- ) 62.6 ± 2.9 89.6 ± 3.5*
- -- - - - - - __ - 00-" ...- _

Value~ ~re i ± S.D. of six seperate determinations
* P -<0.05

i!l!i
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Table 125

Level of certain biochemicals constituents in liver of £. batr?~hus
exposed to malation

. . "------------------------------------
Parameters Control Experimental

- ••.•• - __ - ••.••• - __ •.•.-,. - - - •••••• - - - - - - - - - wo- _ ..."..,.. •.••• _ .-... _

Protein (mg -1 tissue) 162.6 08.5 158.0 09.0Id wet ± .±
DNA (mg -1 wet tissue) 4.83 0.97 "4.45 1.59 :t ±
RNA (mg -1 wet tissue) 9.21.± 1.10 8.30 0.889 ±.
Glycogen (mIJ ••1 wet tissue) 38.1 2.6 20.7g .± ± 2.8*
Total lipie (mQ -1 wet tissue) 74.0 6.1 76.79 + ± 5.5
Phospholipid (mg -1 tissae)9 wet 34.0 .± 0.9 50.2 .± 2.8*
Stalio acid (mg .1 wet tisswe) 415.09 380.5 j- el2.8 + 25.0--------------- - - - - - -'- - - - - - - - - - - - - -

Values - S.D. determinationsare X ± of six ..
* P ~0.05

Table 126

Incorporation of l_Lysi~e~U-14C into proteins of liver from normal a"d
malathion treated £. batrac_Q.1d§.: effect of increased dietary protein
administration.

System Incorporation : D PM mg-1 prote i"pietary protein
level (%)

Control
Malathion ~xposed

1331.25 ± 52.75
55'7.50 + 45.00 **

1546 .25 ± 115.00
781.25 ± 95.00 **

22.0

Contro 1

Malathion exposed 38.0

Values are x ± S.D.
** Difference significant at P(0.001

~
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Table 127

MgZ+ -AJ?<Jse and Na1+ _K1+ _MgZ+ _.1\IP~.!;l activity in the m.itochondrial
Eraction from liver and !ills· of £.. ~ra~ exposed to maLath Lan

-----~-----------~------------------1--Enzyme activity ( ,U mol.Pi l~~erated. mg-
protein h

System ------------------------

Liver Control 9.20 + 1.15

with •.. malathion 5.00 + 0.78a

Gills Control 15.58 ± 2.00

With malathion 10.24 ± 1.24b

12.52 + 1.25

7 •82 ± 1 .11 El

17.27' ± 1 .84
b11.02 ± 1.29

Values are x ± S.D. of six determinations, P values: a ,.0.01,
b /. 0.05

Table 128

Effeet of malathion treatment of the lysosomal enzyme activities in
gills and liver of £. !?.2.~!?hld.§.

---------------------------------------
Enzyme Gills Liver

.. :..:r
Control with malathion Control with malathio~

------ --------- --------- ------------------
Aei'-' ! 21s .62 ± 4.1 8 147.46 .± 2.88** 187.55 ± 5.40 143.60±.2.9Sa)
phr s ph at as e (229.16 ± 3.69) (151.40 ± 3.41 ) (21-9.10 ±. 5.36)(1S7.23±4.00)

- .: - -'

P~glp!curon-' t 38.59 1 .22 51 .17 1 .58a 47.00 2.20 a
± ± + . 56 •2 O±1 •89

idase 40.35 2.70} (53.74 2.12) (49.60 2.65) (6D.96±2.92)±. + ±.

---------------------------------------
Enzyme activity : -1 -1,Ug p-nitrophenol liberated mg protein h,

Values are x ± S.D. of six determinations.

Values in parentheses indic~te the activity of enzyme after 0.1 %
surfactant (Triton x 100) treatment.

P values: a 1•....0.01

ink
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Table 129
Esterases from different organs of £. £..~~ following exposure to

malathion

liver 0.854 + 0.072 1.024 t. 0.087

0.086 1:. 0.037
0.048. .±. 0.020

0.577 .:t 0.041* 0.610 ± 0.037*

----------------------------------------,
System Control With malathion

PNPA PNPP
--------------------------------PNPPPNPA----------------------------------------

Gills 0.092 ± 0.042
0.044 .±. 0.017

0.852 ± 0.033*
o .041 + 0.01 5

0.072 ± 0.024
0.046 .±. 0.019Serum

- - - - - - - - - - - - - - - - - - - - - ....• - - - - -- - - - - - - .- - - ''-'-- ~-- -
'alues are i ~S.D. of six determinations
• P L o.or;
PNPA p-nitrophpnyl aeetate hydrolysis
PNPP ~-nitrophenyl propionate hydrolysis

---------------------
O.•demethylaee* N-demethylase**f -.Gills Liver

Cytoehrome P-4S0***
Treatment ,Gills liver Gills Liver

-----------------------~--------------------
i:ontrol 5.84 ± 0.61 3.55 ± 0.85 3.66 ± o.BO 6.61 ± 1.05 1.98 ± 0.28 2.27±0.~5

With mala-
thion, 7.68 ± 1.72# 6~87 ± 0.71 4.26 .± 0.92 9•85 ± 1. 21## J • 14 ± o. 78 5. 15±1. 20##

----- - - - - - - - - - - - - - - -- - - - - ~ - - - - - - - - - - - - - - ,-- - -
P values: # ('0.05 : ## '<0.001

, .
* n mtHes p-nitrophenol liberated mg-1 protein h-1

-1 -1** n moles NCHo released mg protein h
, -1*** n moles mg protein

. i"k
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Table 131

Total lipid content, composition and distribution of different
prospholipids in the liver tissue of £. batracb~

-------------~----------------------
Composition of phospholipids

(% total phospholipid)
ifith malathionControl

------------------------------------
\

Unidenti fie.d phospholipid 0.66 ± 0.15 0.74 ± 0.12
Cltthe base of TLC plate
Sphingomyslin 1. 90 ± 0.22 1 .48 ± 0.30
Lysophosphatidyl choline 10.00 ± 1.0~ 9.70 ± 0.90
Pho aph atidy 1 choline 46.10 ± 1.16 43.00 .± 1.08
Phosphatidyl ethanolamine. 34.00 + 1 .25 38.50 ± 1.30
Cardiolipin 5.40 .±. 0.90 6.00 .± 0.81

-Results are x ± S.D. of six separate determinations

_ ink
lJ4x87
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Tabl,e 132

Fatty acid compo.si tio n of -i:o..tal lipids.-9 f £. batr ac.hus-.-

------------------~.---------------------
Peak Nomenclature , Height Width Total Attenuation Corrected
No. of the at half area area

peak height
(~.f,) 2(cm) (cm) (cm )------------------------------ ..• -~-------

1 12 : 0 0.6 0.1 0.06 64 X 102 0.06
2 14 0 0.2 0.1 ,0.02 64 x 1i02 0.02
3 15 0 1.3 0.1 0.13 64 x 102 0.13
4 16 0 0.6 0.2 0.12 64 x 102 0.12
5 16 1 14.5 0.2 2.90 64 x 102 2.90
6 18 . 0 4 •.5 0.3 1.38 64 x 102 1.35.
7 18 1 w 6 11.6 0.3 3.48 64 x 102 3.48
B 18 2 w 6 1.7 0.4 0.68 64 x 102 0.68
9 18 3 w J 0.0 0.4 0.32 64 x 102 0.32

10 20 2 w 6 0.2 0.4 0.08 32 x 102 0.16
11 20 3 w 6 0.3 0.3 0.09 32 x 102 0.18
12 20 s 4 w 6 3.7 0.7 2.59 32 x 102 5.18
13 20 5 w 3 1.5 1·.0 1.50 16 x 102 6.00
14 22 4 6 1.2 \ 16 102: w 1.5 1 .80 x 7.20
15 22 5 w 6 0.40 1 .4 0.56 16 x 102 2.24
16 22 5 w 3 .0.25 1.7 0.43 16 x· 102 1.70
17 22 : 6 w 3 2.2 1.8 3.96 16 x 102 15.84

---------------------------------------
ink
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Table 133

Fa-t-ty acLd composi:tion of total 1ipidr of, C. bcrtrachus fo11owinliJ
exposure-to 0-,5mg 1- malathion »

---~;-------~---------------------------
Peak Nomenclature Height Width Total Attenuation Corrected
No. of the at half area area

peak height 2 2(cm) (om) (ern ) (cm )----------------------------------------
1 12 0 0.5 - 0.1 0.05 64 x 102 0.05
2 14 0 0.8 0.2 0.16 64 x 102 0.16
a 15 0 9.7 0.3 2.91 64 x 102 2.91
4 16 0 7.2 0.4 2.86 64 x 102 2.8B
5 16 1 20.00 0.4 6.00 64 x 102 B.oO
6 18 0 11.00 0 •.6 6.60 64 x 102 6.60
7 1B 1 ~ 6 12.80 D.! 6.40 64 x 102 6.40

~
10Z8 1B Z .- 6 4.7 0.7 3.29 64 x 3.29

9 1B · 3 w :3 3.0 0.5 1.90 32 x 102 3.00·
10 20 · 2 w 6 f.z o.B 0.95 32 x 102 1.92·
11 20 3 w 6 0.7 0.5 0.35 32 x 102 0.70
12 20 4 w 6 0.5 0.9 7.65 32 x 102 7.65
13 20 5 w 3 2.0 0.9 1.00 32 x 102 3.60
14 22 4 w 6 3.5 1.7 5.95 32 x 102 11 .90

-15 22 5 w 6 0.7 1.5 1.05 32 x 102 2.10
16 22 5 w 3 0.5 1.5 ,Q.75 32 x 102 - 1.50

17 22 6 w 3 3.G 1.8 6.04 32 x 102 13.60-

----------------------------------------
ink
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Table 134

i
;
;
I
i
/
I •O.~ mgLevel of S3rum constituents in £. batrachus exposed 'to

Carbofuran for 30 days

Values are x + S.E. of 6, determinations

i
i-'- - -.;--

Serum e':lnstituent Control Car bo f'ur an
I

!--_ ...• ---
CalciulJI(mg 100 ••1 ) 3006 .:±:. .0.240ml

Phosphorus (mg 100 ml-1) 45.1'6 + 0.328, -1Al.:~bumin ,(g 100 ml ) 0.595 + o . 116
Protein (g 100 ml-1) 3.62 + 0.170

3.06 + 0.2308

40.52 + 4.58
,0.560 + 0.070

3.56 + 0.170--- - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - -
a= signif~cantly different from control, p Z 0.01

Table 135
Effect of 0.5 ppm carbofuran expos~~e for a ~eriod of 30 days
on th e A,ctivity of brain Acetylcholinesterase in £. batrachus

Values are x ± 5.E. of 6 determination

----------------------------~~~-
System Acetylcho linesterase octivi ty

(~ mo~ ~~e":f'~cholinemg
pno t e i.n 'h, •.),----~---------------------------Control 465.351£7.51

3 8 0 •3 oil 5 • 1 a

462.45.a 4.07
Carbofuran
Carbofuran withdrawn for 15 days-----------------a = Significantly different fron control, P <.. 0.01

Table 136
Levels'of am~onia in Serum of C. batrachus an,dfn ambient water
under Itormal and carbofuran treatment (0.5 'mgl-~ for 30 days.

Values are x ~'5.E. of 5 determinations

-----------------------Carbofuran
(mg (1-1 j

Ammonia in Ammonia level in ambient
serum (g ml-1 ) water (mg fish-1. ~ -,i);

_______ .-pt , -""J_

38.0 ~ 2.40 3.0 ± 0.16
, 60.0 + 4.26 1.50 + 0.148-

0.0
0.5 ----------------------------a * Significantly different from control, p ~ 0.01



Table 137

In vitro effects of 0.5 ppm carbofuran exposure for 30 days on
biochemical charges in the tissues of £. batrachus

'-each value is x .±. S.E. of 6 determinations}

------------------------------
Biochemical parameters/ Tissues Control U~der carbofuran

(mg 1-1 for 30 days)-------------------------------------
Mg2+ -AT Pase* 0.064 ;l- D.019 0.536

""~ -+ K+ -AT Pase* GaJ.ls 0.716 o. Q11 0.398Ma , 4- .!-Mg2+ - AT Pase* ~•..'- 0.910 .±...-00009 0.556 .±
Na+ K+ AT Pase* Intestine 0.601 0.040 0.483, ..• ••• +- -Glucose 6-Phosphatase* Liver 9.46 ~ 1 .86 15.1 jj,-
Glycogen** Liver 39.56 ~ 1.86 27.08 ±
Glucose*** Serum 01 .05 of:: 2.81 09.76 .!:.-------------------------~T---~~~-

~g inorgani~ phosphate liberated mg protein hr
mg J~1 tissue
mg 100 ml-1 serum
c 0.001
.t~0.01

1 *** =
*** =

ap =
bp =

Table 138

0.0648

0.0208

0.039a

O.OOSb
1 .85a

0.668

3.60b

Activities of alkaline phosph8tage and acid phosphatase in liver
and ~erum of £. batrachus expo~ed to 0.5 mg 1-1 carbofurah for 30 days

Each value is x ± S.E. of 6 determinations

Enzymes Control--~---------------------------------With carbofuran- - -- -~----
2.65 ~ 0.21

3.09 ~ 0,~39a

0.032 :j:. 0.05

0.346 bf 0.046

Acid Phosphatase •Liver 2.75 .t, 0.135
lA g p-nitrophenol

-1!!' ·released mg protein I Serum 1 .40 .:h 0.340h-1
Alkaline pho sphatase ·Liver 0.333 .±. 0.020
'y;g p-nitrophenol ..

"

released mg protein'; Serum 0.290 .±. 0.036
'h-1

in!$.
4x87
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Table 139

Activiti~s of glutamate oxalacetate t~ansaminase ahd flutamate
pyruvate transaminas~1in liver and serum of £. batrachus ex~osed

. to 0.5 mg 1 carbofuran for 30 days

{Each value is X •. S.E. of 6 determination).•.. - , ,-

I

Enzyme
-- -------------------------

Control With carbofuran

glutamate oxalacetate
transaminase (/1. mol
p~ru~te relefsed mg~
'proi'eiri'h-)

glwtamate pyruvate tran-
saminase {~mol, pyruvate
released mg . protei~lh-1

ISerum

Liver

I Serum

Liver

o .250 ± 0.100 0.325 .± 0.130a

0.033 ± 0.030 0.838 + 0.034b

0.033 .± 0.005 0.075 .± 0.025a

0.516 ± 0.014b0.493 .± 0.011

----------------------------ap 0.01
bp 0.001

Table 140

Enzymatic activities in intestine and liver of li. ~~
fed with N~.supplemented diet

Treatment
group

Intestinal
urease

(n,g•ammo-
nia)

intestinal
alkaline
phosphates
( /< g p-
ni trophenol)

Liver
arg inase
(n i mo L,
urea)

Liver ala-
nine amine
transferase
(". mol.
pyruvate)

Liver
aspertate
amino
transfe-
rase (n. ,

mol pyruvate)-------------------------------------
Diet - 1

Diet - 2
233.11±6.31
362.22±7.58

Signifi-
cance
test)

P < 0.001

40 :,lG±O. 44 227.0±50.0 136.0+13.0 408.0±12.0
37.72.±0.12 196.0+30.0 193.0±7.0 436.o±13.30-

P>' 0.01 p > 0.01 P ;."0.01 P :> 0.01

-----~--------------------------------
RT/ink·
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Table 141
Effect of dietary NPN administration on blood urea and protein
free amino acid level in ~. fossilis.

Treatment group Serum urea
(}.!g" ml-1)·

Serum total protein*
(mg ml-1 )- .."... - ~-- - - - ..;.. - - -----------------.

Diet - 1
Diet - 2
Significance test

165.0 .:!:.14.1
150.63.:!:.0.00

P :> 0.01

42.5 .± 0.53
43.0 i .0.65

P 7 0.01
\---,,-----------

* Amino acid profile ( limol ml-1 serum) as determined by
Automatic A~on~acid Analyser (st~ndard diet (Diet ~ 1)/NPN
supplemented diet; Threonine: 0.07/0 .•.85; Isoleucine:0.07/0.06;
le c Ln s e 0.14/0.12; lysine': 0.33/0.94; arginine: 0.16/0.19:
methionine: trace/trace; trytophan~:trace/t~ace; valine: _
0.07/0.11; phenylalanine: 0.26/0.27; histidine: 0.45/0.36).

Table 142
with

Body muscle composition of lie fossilis fed~PN supplemented dist.

Treatment Dry matter
group

-~--------------------Co m po sitic n 9 f ~ l:::.e;:;.-...:;t_i.:s..:;;s..;:u;.;::e~(I.£%;;,,}~D;;.;r::..y••.•..:.:.:m..:;;a..;:t~t;.;::e~r:.-
PDIDtein Totnl carbo- Fat Ash

hydrate--------------------------
Dist - 1 29.0 60.62 22.11 2.93 6.34

Dist - 2 20.0 66.96 22.26 3.21------------------------------------



Table 143

Enzymatic activitie~ in intestine and liver of £. batrachus fed with
NPN s~ppremented diet

---·--~-----;----------~t---T----------~~--T---~------~~--~--~-------·---T---w---~--.,
. (-1 )Treatment Intestinal Jissue enzyme i!lctivities_..b:gpro te,y,s h _r-..' _-..,_.....-_

group urease intestinal liver liver liver alka-
(mq ammo-« alkaline arginase aspartate line aminania) . phosphatase (n mol amino transferase

~ug nit~6- urea) transferase (n mol
phenol), (n mol. pyruvate)

. _. " " ,Evruvate) ,-------------------------~---------------~---------------- ~-----------------~--------
Diet •. 1 98.08 ± 10.05 30.59 ± 0.12 246.0 ± 21 .0 132.0 + 12.0 402.0 ± 15.0

Die"V ... 2 19G;74 + 3.30 32.87 + 0.12 207.0 + 10.0 '87.0 + 8.0 364.0 + 16.8

aignifi- /' ~.O01 /
P P /" 0.01 P )- 0.01 P 7 0.01 P » 0.01

J.ance
test--.....,---,------ ...----- ....•----""~-.-.------"'- .•.~--:--------------------"------- ...--~•...- ..•..---~..---,

Table 144
Effect of dieiary NPS administration on blood Ure~ and protein

free amino acid level in £. bat£§chus

----'-
Treatment group Serum urea

{j-lgml-1}
Serum total protein*

(mg mr1) .---~--------~----~-
•Diet 1 158,36 ± O.9d 42.1 + 0.24

Diet 2 161 .70 + 1 .2!1 44.6 + 0.25

Significance test P > O. d1 P -. 0.01.' ,

* Amino acid profile (in mol. ml-1 serum) as determined by automatic
amino acid analyser (standard diet/NPN supplemented diet)
threonine: 0.86/ 0.39; isoleucine:0.53/ 0.34; leucine: 1.16/0.95;
lysine:1.41/1.18; ar-q Ln i.ne : 0.97/0.92; methionine:tratetl';= :-_("":'~

tryptophan: traces; valine: 0.07/0.11 j phenylnlamine : 0.26/
0.27; histidine : 0.~51 0.36).

_ _ _ _ _ _ _ .. _ _ _ _ -- .....•.....• _ ...•.... __ -- -- _ ...-.- - -- -- - ..... -- -

RTink ,
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Table 146
with

Glucose metabolism in £. batrachus and !:!... fossilis fedvnon-protein
nitrogen supplemented diet. ~

--------~-----------------~------------
Dietary
tfeatm'ent·

Blood glucose
(mg . tnl-1)

Liver glucose 6 P~os~ho
tase ?ctivi ty ~,~tnol.
P mq" prote~n h -1}

Species Growth
(%)
. '---------------------------------------

£. batrachus Reference 79.39 36.0 + 2.0 157.0 ± 8.60-diet
NPN .diet 57.30 50.0 ±. 2.0 534.0 ± 40.0*

!i. fossilis _Reference 19.51 37.0 ± 1 .0 454.0 ± 54.0
diet

NPN diet 29.76 51.0 .! 2.0 590.0 ± 69.0**---------~---~-----~--------------~----
* P ,( 0.001 : *.* P L.. 0001

inJi
4><07

--------~--- - - - - --- .... - - ,-

Table 145 with
Body mtiscle composition of £. batrachus fedLNPN supplemented diet

Treatment
group

Dry matter ?rotein Total
carbohydrate

Fat Ash

---------------------------~--~----
Diet •. 1

Diet 2
26.0
20.0

15.26
20.21

6.6210.56
6.36 10.14

67.54
64.29

-.-------------- --------------~~---ink
4xB7



lable 147

., Harvesting of magut (pond area: 0.1 ha; duration :5 months) and singhi (pond area; 0.04 haj
duration :! 6 months) under intensive culture •

. - - - - - - - - - - - .- - - - - - - - - - - - - - - - Fi;h -r;m;v;d-f;r-b;e;- - -Q~a~t~t~ - ~o~a~ - ~ -p;o~u;f~~ - - - ~ - - -:-
- • - ing & other expElriments of fish p co duc-, kg ha- survl.val
Species Period of month No. x T ~al Me No. Total ha3t'veilted tion (%)

stocking weight wel.ght weight (k ) (kg)
(g) (kg) ( kg ) g

Magur

-------------
16.02.79

to
02.04.79

Singhi 16.02.79
to

28.02.79

February HI 10 O.BO 1a;on;t~ 50 3.00 451 .20 785.64 7,800 in 5 40 %
March 50 32 1.60 20.00.79 30 2.19 months

April 550 34 19.14 29.00.79 50 2.50
May 40U 43.9 17.56 05.09.79 20 0.50
June 4490 50 224.50 10.09.79 20 1.00
July 500 49.1 24.05 17.09.79 20 1.00
,August 60iJ 50.0 30.00

J6,598 310.45 220 15.99
I
I

1 ,267 6.4 - - - 109.20 195.60 .~B~SCJ in 94.0 %
6 months

- - ..- - - - -- - - - - - - - - - - - .,.. ..• - - - - - -- - - - - - - -- - - - - - - - - - - - - - ~ - - - - - - - - - - - - - '- - - - -
!!l.!i
4x87

•••....._ ....



Tab Le 148

,
Growth of ~. testudineus fed on different compounded diets·

Diet A 0.251 10.000 1.757 21.3 BD .6.50 3: 7: 1

Diet B 8.251 10.479 2.220 27.0 90 7.129 312: 1

Control 0.251 9.414 1 .163 14.1 90 4.593 3 ~95: 1
(cow
mannuile)
--------------------------------------
i!lk
4x07
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Table 149

Experiment on paddy eum air breathing fish s uI ture (k:harif, 1982)

- - - - - - - - - - - - - - - '-- - -'- - - - - - - - - - - - - - - - - - - - - - - - - - - -'- - - - - .... -
-Stocking

rate.:..2
m

X weight
(g)

Production of fish
kg ha-tI in 30 days'
without with

feed feed,

Paddy field
kg ha-in 60 days
without with

feed feed

Straw yield kg
ha.-1 in 60 days

without with
feed feed

Control kg ha-1
in 60 days

+-----------------------------------------------------
fJalttl::lVl ~ ai:DBW

-1 30

r

199.4 375.0 1,039.20 1;077.97 3920.57.:> 4041.61
"

1}94.64 4345.23
./

-.----------~--------~--------------------------------
-ink
'4X07



74,- -- - - -- -----

I
j

---/ r---~ ~----1 I
- \ 1s1K A RNA TA K A --

N
18 -

I
I I

I
I,+---
I
I

BIJAPUR

BEL GAUM
RAICHUR -~-.

OHARVvAR ~ ~

~LLARY

)~'/'c>
CHI T RA 0 UK C, A

/ /.
.: SHIMOGA

/ /
. B.R. 0

PROJEC ~
141

I CH IK M AGA LUR TUMKUR
/

12

. -76 f----------- --

FIG. 1 MAP OF KAR~\JATAKJ~ SHOWING

1 ~
·C

DISTRICTS AND THE LOCATIOI~S OF THE

RESEARCH CENTRE



}-

~EADPI£CE SCALE

"1:"-~-'::"::;'~~'-::::~ -, -"-"~ ,;.,;:.;::..~~~--~::.:=-.:.:.-:::-.:=:;~=- .._., -=;:::=;::'-~f·;:".-'·~- ;:::-~::=:;;;=:: 1·"'-~"-1.=~· '::---'--''::;:':;:::::''~.0Wf'~~-

1
I ; r 1 T I ~O r--r--i l'S lit T"-~i 15 i t I !

30:

(2) (lJ
r--"'--·--"'-" . ,..----. ''"-,- r-~-~-

.~~£!Wi~~' ~~~;.;;;-~. 0 •••• __ • _

"I I

r SUPPORTING BASE - SPLIT HOLLOW BAMBOO

FIG, 2. THREE DIMEN SIONAL VIEW OF A MEASUR1NG BOARD

~"~'''-



... ,,_.

END VIEW
FROM LEFTSIDE

I--

I I I

I 2 3 4 5 6 7 8 9 10 15 20 25 30
--' .-_. --- . __ . --' '--'-

1_ lit I , I , I"
, I I , I '\ I --L.-' I

'3\
I

~'5
-~m

lit hollow
bamboo

ELEVATION
END VIEW

Supporting FROM RIGHT SIDE
base

Fig. 3. Measuring board for air breathing fishes



Floats

~-Plastic Basin

Fig. 4. Basket cage for experimental
rearing of fishes.



2area =10m
orcs = 4 nos
Float size= 48 x 14 cm
Pipe dio = 2 cm

height
dia.
radius

=1·5 m
=3'5m
= 1·74 m

FIG.5. CIRCULAR NET CAGE FOR FISH CULTURE



---

- ------ -- - - --- - ---
---,, , , ~ , , , ,, ,, , , , , ,, \

\. , , , ,
" ,

" " ,
\ •••• \. '- ,, , , , , , , ,, , , , , ,, "- " , ,, , ,

\
, " " " ,

", "
FIG. 6 fISH SCALER



fig 7.

Cl
'-"

2.5

2.0

r-
a;
~ 1.5
ld

~
>-
D
o
ID 1.0
(J
o...J

0.5~

• JUVENILE
<vFEMALE
oMALE

'i--

Cl 8
cJ tr)

o
;z:.

to-
:ro~o
WN
~
-l

<t-
o
t-

o
0

I.B
I I ,..--,---.----1

2.0 2...2 2.4 2.6
LOG TOTAL LENGTH (MM)

Logari thmic z eLationahips bet\\!gen 1eng th and
weight in juveniles, famales and males of
11·~i..lli

oo
"4"

LUG TOTAL WEIGHT IN G
0.5 1.0 1.5 2.0 2.5 3.0

'. ~
", "~\ .
. :::/,'

• f"!i\ I .. .:.....~ '.
. "'~r-\:.
~I'"

A ~
-:-''''..:-.:.... .:..

..r~,r- •
I:t(.t

;

..~~j::
• <' .' .. ..

'. .
..J.' :.:.:"

.~~.:-;;-
:..:'.:J ..•yt-(t ..

Ii- •• ~I 1 I t I r·
50 100 150 200 250 300 350

TOTAL LENGTH IN MM

fig 8. Length-t'lleight relationahil> of £. g8ltrachuJl!.
(A) scatter diagram of absolute values,
(B) log-log trQneforrnation.

r-
o
Cl

~)-i
00

-I
>
r
r
rrt
Z
Cl
-f

NIIn_
Z

3':
~

01
o



~j,,;~ - '\
;:; I \'
~N
"'0 .z-
Q,..
00
~Cl
0-
I,,)

c
;:>N
~~.-...
z20
1-0
o~
Z
o
u•.. '";:~
;'-0
j
wtt::

1 ,

/: ,., /1 \
\ '~I ~\ ('./ .

V ~o i

:55.5 2~5.5 255.5 ~5.5
TOTAL LENGTH IN MM

~55 .5

Fig. 4-

D
J f ,.., It M J J A SON

HO'iTH£

fig. 9 Relative condition of £. batrachus at different
lengths

fig.1O Relative condition of £. batrachU5 during different months. I



75 V
50

25
If)

w
<.:>

IV~ 7:f1
III

>- :SO
f-
a: 25
~
~ 50u, III
0

>- 25
oz
w
:J 75 11dw
a: 50LL

w 25<.:>~
I-
Z
w
u 100
a::
wc, 75

:'0

25

F M A M A S 0 N D

Fig. 11 (1onthly perctlnt"ve of gonads of £.. betrachUB in each of
stage of maturity. Shaded bars represent female and
unshaded ones malea.

1I

10 Cl MALE

9
l!IlII FEMALE

ax
w
0 7z;

u 6
I-
00(

5t
If)

40
0
0<{
z; :3
0
<.:>

2

F M A M J J A s o N o

Fiy. 12 Monthly variations in qoc ado c-eo tae-tLc inrlex c f £.. !)~~



50

40

30 SEPTEMBER
109•.219 (4)

20

10

>-
0 AUGUSTz 20w 225-333(4)a 10UJ
g
t&..

t&.I,

'" 20 JULYs 139-306 (11)z
I.IJ 10
0ca::
U.I
0..

r
JUNE20
153-259((3)

10

MAY
195-296 (12)

3"-4 5.1..s 7.1-8 9.HO II.H2
OVA DIAMETER (MICROMETER DIV.)

F'ig. 13 Monthly 9iz8 frequency distribution of ova in
~~ bat~eehu9. figures noted below months indicate
the size range of the fish in mm and those
noted within parenthesis denote the number of
fish exemined.



100

r:
.c

G
0 .-

C)

0 ~
ru

(j
0

C> 25
80 ...J

~ 2.0
fi)fE>

Cl
O~ 0~ (3

S2 oof) 0

'"
60 1,0~

C . S
Cr-

40~

o (3
cQ90

G

~ ~ $

0

20 4
o~ Scatter diagram of

.~~&

absolute values
o Male ~ Female
• Juvenile

120

1.5
Log total length

17 19' 2.1 2.52.3

o 0.5

50 90 110 130 150
Total length (mm)

170 19070

-
fig. 14 Length-weight relationship of A~ testudin8u~

0\ 0,,_• f.I"I"i'.

~

1.~'OO

'~ IJOQ

j 1 ""111000

O.9~O

L-e'~'--~8'~'--'~O;-'~1~"-'--'-"-'-'-"-'-6~~-"--.
T""""t"'#tl'll_t

F· ~~ Mean values of relative condition at different1.g. I •••

lengths in~. testudineus



80
I

3·0

I A I I
<.9 .

~ 6°f
60

/ ~~ j:40
2·0 f- w 40

~
2·0 ~

20~

3

/ I . /1 1
20

3:

OL.......-r
<.9

0
1 1 1 J -: 0

~ 1.0~
10 20

-.l 10 20

LENGTH (cm) 1·0
LENGTH (cm)

0
-.l

01 L I I J I I I I

0·6 '·2 1·2
01 1 1 1 1 1 1 1

0.60·8 1·0
LOG L

Fig.16. Length weight relationship of H·fossi/is

0·8 1·0
LOG L

Fig. 17. Length weight relationshi p of A. fesfudineus .



20·0 ~ ni 2·0 10.0 ',0~ W
W ()o «« - 0::0:: W

o
15.0~

@ rlELD <«
~ 1'5 ~

>
z \ o 8·0

\
0·8 «

o z ()
I Y: - Y:f-

> Z I Z
0 - f-

0:: • Z > ~ Z
()

100 I MEAN GROWTH 1·0 0 0 6·0 0·6 0- 0:: MEAN GROWTH -
Z f- o 1-
« .> u u
w ::J :::J
2: 0 z 0,

0 « 0
0:: W 0::

5·0r- rS

~

2: 4·0 0·4 0...

olL f-

~ w
Z

I I I I 10 2·01 10·2
50 100 150 200 250 300 50 100 150 200 250 300
STOCKING DENSITY PER CAGE STOCKING DENSITY PER CAGE

\

Fig. 18. Growth and production of H·rossilis Fig, 19· Growth and production of A· fesfudineus
at different stocking densities. at different stocking densities.

,
- ..~..-...•



0--<) PROT El N

C>---Q PROTEASE
c. .. Q TRYPSIN
o-··-{) CHYMOTRYPSIN

4 QO r
E 350 l-
e: I

'-' I
-.0 320'~::,,

z:

~

20.0C)~
r-
o18.00:::

I ~~
,16.0E

J140 ~

!~
I \

I \
I \

~

1.0 Ml »:

R. \

./

../
./

./

I \

J \r .
I \

\

./r

"~ L 8 0 ~
'-.') I

7' I
-. . I
D 'c! 40 " ';:
.-:r ,- I
~ ' 0 f. 20r) I U IQ:::' , I !

I'~ I /
1-" I U I

j-- .' 'u I

~160- L! -o--'\j"
.x: \ .>

'. 120 ; 0---
"y I

;~ 8 0 ~ [. t-l~/ci/ / (~~' V---'Q,~
o I O.05M A G
0::: I ~ Q '"

CL 4 0 r 0- i'O Q ... '0"<' p'(~ ..o--{.\ '"
, I) I 't\. (~ J....·(f 0-0 o. ~~
l ,,,.d ,{ .. O. -Q_.r- •._I'L ••.•
.-0-00- v::::.o-\.)--. "~"O o· ---o..(])~'~' ·--- ..-·,---~'Cl.,.bo-o-o-O-O-{)-<)-O,-o--o-o-o-o--,

~ 10 !~j ,? C 2 5 3 0 3 5 4 0

./

.--"
./

I Cl

~12 0 (::>
. <J

'). v·,·-c
" '
\,

/ \ / »:

110.0 ;:

t~~
LlJ
0?

4.0 -<
1l.J
I-

2.0 ~
0.....

FRACTION NUMBER

FIG, 20· DEAE- CELLULOSE CHROMATOGRAPHY OF ALKAUNE

PROTEASE FROM THE INTESTINE OF MAGUR .

•.... ..~

--r.;
.c:
--..



«
o
i-
X

-
LsJ

3

~
'2

Ld
o
0::.
wa.

o 90
I

105is 30 45 60 75

EXPERIME. TAL PERiOD {DAYS)

FI G. 21. GROWTH PATTER OF C. botrochus FED VhTH

DIFFERENT -EXE£.RJML1\!TAL DI ETS.

Ft6. 21w~{jhf gaIn q'-/I'e C'at/t'~,5
ClaNos bairac-Jus I~d on Ya~ied

teve;s 0/ clie/or)' md,{yt
U'S[os{~rone(MT ).



\. 1
t·

TESTOSTERONE

HHH 2'5 J kt:::::::: m 8 8

~
-~~--:;5'0 m o I k .1--v.:= r: o 0~--

f:'~::;)l 0'0 m 8/ k B
r>')' /x'

DOSE

m~.~

OF METHYL

diet

die t

die t

I

0'80 Il
I

0'40-
I
I
I
I

, \

0.20~

.\

0'0 m 8 I k 3
I

die t

GPT

FIG. 23 ,H 1ST 0 G K A M S H 0 \V ! f\l G E F F E CT S 0 F 0 lET A R Y MET H Y L

TESTOSTERONE ON THE ACTIVI-YIES OF GLUTAMATE

OXALACETAiE TRANS,L\M1NASE (GOT) AND GLUTAMATE

PYRUVATE TP,ANSAMIN ..t\SE (GPT) \N LIVER TISSUE OF

THE CATFISH C. botrochus

... .""
• •• •. .. .•, ..• - die t



2°°1

I 50~

I
I- I
I 160i
\5

Iw "oj"3
-.J

«-I- 12°1-z ,o~a:
w
> a oj0

Z- I

«
6 01<..:)

!-
I
I

<..:) .tO~

W

3 2°1
~ I

I
oJ

I

_20

,..,

0>-----0 HALVE"':; DIET

------ ...•• F!5HMEAL DIET

0--._.---0 SILKWOP.M PUPAE DIET

~ x MEATMEAL D!ET

o G OILCAKE DIET

~----~7·------,'~----~-------r-------'------'-------'-----~1 .
14 21 21; 35 42 ~9 56

NUiviBt:R OF DAYS

FIG· 24 GROWTH PERFORMANCE OF C. botrochus r s o ON
\!.I\RIOUS DiE-:S.



25 A.

25 .B.

---.--------'--1

v I

Comparative electrophoretic separation of scrum
protein'constituents'in £0 batrschus: (1) control

-1and (2) exposed to 1.0 mg 1 malathion

I ~noelectrophore~ic separat~on of serum protein
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Plate 1. The progressive fish farmer's farm, Bangalore

Plate 2. Seining for air breathing fishes



Plate 3. A haul of air breathing fishes

Plate 4. Collection of marginal plankton in a derelict tank



PI a te 5. Collection of plankton from the tank
bottom, using a Kemmerer sampler

Plate 6. Collection of bottom soil samples for
macrofauna, using Ekrna n dredge



Plate 7. Sieving bottom soil samples for benthic macrofauna

Plate 8. A circular net cage being made ready for installation



Plate 9. Circular cage being lifted for sampling of the murrel stock

Plate 10. The stock of the circular cage being examined



Plate 11. The stack of cage being sampled
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Plate 12. Experimental basket cage being transported



Plate 13. Tagged murrel Channa marulius recovered
after 13 months (size: 454 to 504 mm)

Plate 14. Recovered tagged Channa marul ius - closer view



Plate 15. Female Channa marulius being injected
with pituitary hormones for breeding
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