
E C '0 LOG 1 C ALe Q N S 1 D ERA T ION SIN I N T n Q 0 U C T I a N' , ;
orE x 0 TIC F ,I SHE SIN 1NL AND W ATE R S 0 FIN D I A

'.-.,':, '

" -. )~ '...•.;

E
C
o
r.
o
G
I

C
,A
L

.'

" , .....

r:
o
N
F
R
o
N
T
A
'r
Jo
N

Pangnsius

'.,
'", '.-.

',' ~
-'-": .

'.-. ,'1'.~~ '.

/
I •

., ;

;B~;w:~~~,,~'~{h;;~
A. V. NATARAJAN

. ~ .!~- ".': - .: • ! ...•.

~: 'I. r-: '.':

Ill)-t.iifIN }N'&. 34"~~·.
. :'.l\()VI':MBER,~:',i\ll!l'··' ,;".

- .., ~. .J' ••.••-. ' ••-. '. -

O .•.OD.,....u""'nr.· ..•.•'.n .. - '..",,:-..~;"'...-"..-.-.~'.-



-----
: . '. ';, -.
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IN INTJ1I)D[JCTION OF EXOTIC FISHES IN i: ; ..
FlATERS OF INDIA .. .... ~.. :~;:;,r
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The country has a rich uiea I th of fish wildlife that dwell
in our perennial Himalayan rivers viz. the Indus, the Garuja and
the Brahmaputra. A little over 200 species oJ jishes are known
tQ inhabit these river systems. Peninsular rivers are equally
rich in fish fauna. In addition the country also has distinc-
tive i ch t nu cf auru: that dwell in marshes, swamps, b e e I s , lakes,
hill streams e t c , FIe have in the c oun try world +r e nowned jas t
growing food fishes which include such 'ma j or carps 1 t ke=ca t l a ,
roliu , mr igal, ka I ba s u , mahs e e r s , la rge ca tji shes 1 i ke Hps tus ..
punctatus, !!.. a or , !:L. seenghala, F,:lallago ot tu , Silonia
sUondie) Pan,qasius l2£.!J:.,qasilts, c I u ep iti s like h i I s a , mur r e I s ,
air br~jthing catfishes, j ea t.tier=ba c k s and host of other
fishes oj ~conomic importance. In addition we have econ~mic
jreshwater prawns like lfacrobrachium rosenbergii, !l. malcoli?1.-·
sonii, lie birmanicum choprai etc. Nowhere in the world is a
country so blessed as India's in respect oj range and
diversity oj fish wildliJe th~t dwell the inland wate~s.
There has been a growing concern in recent years on the
increasing adverse impact oj human activities on environment
and 1 iving resources. Much oj this concern, however, is
focussed on soil conservation, poll~tion, jorest cover cnd
wildlije oj animals and birds. Little thought,however, is
given to fish wildlije. This is unjortunatein a country
like India that teem with fish life oj great economic
importance.

i

The world conservation strategy prepared by the ·Inter-
no.ti ona 1 Uni on For Cons e r oa t ion oj Na t.ur e and Na t ur aI Resour-
ces (IUCN) and the National Conservation and the recent
2nvironment Policy oj this country have laid due importance
on preservationl oj flora and jauna, maintenance 0J ecclogical
ba I a nc e , pr e s e rb a i i o n of genetic diversities and the need to
desist actions "lfJyman that may result in irreversible damage
to the ecosystem. In addition the IUCN has s t i pu l at e d that
families and genera that are monotypic should receive priority
in conservation strategies over pOlytypic ones.

, .
, Increasing developmental activities Of man involving

raising oJ darns in inland waterways jar tunl r cr ouier q erie r c t i on ,
mining, industries, aqr i cu l t ur e i=tiuma n settlements have a Lr eac i,

I cil to environmental d cq rtul a t i on , uxi t c r po I Lu t i o n c n.l c c oI c ..:i-
ea I distortions coming in the uxu) of aquatic prod uc t i o i t.u.•
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c ompr che ns i oc changes in normal breeding, r e c ru i t ment etc. in
fishes. These a s p e c ts jound r ef l e c t i on in 68th Indian Science ,
Conqr c s s Session which adopted the focal theme on the "Impac-t
oj Development oj Science and Technology on Environmen~'. ,.:
The introduction oj e xo t t c f i slie s is a double-edgedr;fool and
they~may~ especially the primary c on su mer , bring ar;~..Jut:large
scal(i] changes in trophic structure and f unc t i o ns oJ.o.ur
uate~~ays and may lead to irreversible ecological distortions.
TIle joregoing observations underscore the importance oj •
preservation oj environment and living r e s our c e s , The
introduction oj fishes will, have, therefore, to sa1tisfy the'

. j 011 ow i ng norms. ', .

; :

~1 •
'.r

1 That the introduced-fishes do not share the same
" ecological niche as' the indigenous jishes .

2 Th.at they do not bring about sharp ecological
d i s tor t ions 0j the e cos y s t e_m

, ;; ..

That they do not endanger or displace t tie.. ind,ige'nous-
economic fishes that dwell inland waters. '

.i~.-'- '.-. -,:' '.' '.' ,f' , .~ ; t.!:' ),:>':'

The mee t i ng oj the Cen tral Boa rti oj F'i she r i e s he ld at
New DeI h i on 29 August 1981 has made the following r e c ommen=

:dati~ Agenda Item 10, Item 2.3 - <. .'.,

"The introduction oj T. n i l o t i ca , b iq=h ead , mud ca r p ,
blackcarp, channel catfish on an experimental basis
and introduction undertaken ajter taking due precau-
tions and s af equa rd s aga ins t the new transpla tit:s

.:,,~t\ affecting our: ind'igfFn~us jisheries'''~ '. ,!

yit.rf; . Subsequently the Depa-rtment oj Agriculture and cooper-a=
'::iion also desired similar 'consideration oj J:.. zilli. The .

. 'l~:"lowing account provides a br i ef sketch oj ecological and
cu I tural' merits of these fishes as well as remarks about the

;Cldvisabil~ty, or o tne run sei ot introducing ttieeei t reties into,.,
. " ,. ,,;.~ " , . - ~~. . ~' . ',. ; . , " " I ' .: ";'':'our aqua tic ecosystems. - .' . , ,.' .~ ..
.'. -!~,. .-

t .'
.'

, .
~'~ECOL OCI CALAND C[JLT[JRAL TRA IT S ·:OF.EXOT I C: F IS HES; .'
" PROPOSED FOR INTRODUCTION . . .. '.;l~~l'~:r~therodOri nHo ttcus (:Tjlap~a niMi ss): (~, • ,.," " ..»

.~'\-£i';i~~,1The ' na ·t-uralgeo'graph t-ca I <re nge"oj tli is spec te s ex tends" ,'.
~·;'J.':jrom Syria into East Africa throu{)h.·t'he Congo to Liberia.'.'\f}'.1f~e fish has 'the'reputat"ionas the' hardiest- among Tilapia spp'.·

• , - P' I..t. .!, ~\ ' .',', -' ;,' • • <.·t.<.·.::.:,; ..··.\ >;'-:-t:.'i.;~ . , '~ -:
"""i1t I""!l;~ii~~.:., r; . ;,

'j



S. niloticus has a feeding ra n ae very s imiIar .t o
S. mossambicus. - Be f or.e=uio examine §.: riiloticus --it, -i s -;,(,
desirable to examine the performance of§..mossambiCus::,:~::;,

· introduced in this country in 1952. According to aUail~l et~~ information S. mossambicus competes severely fori
I food with Indian "iIiajor carps and is highly a e tr ime n ta l=t o;

.c a r p ponds. In addition, the ji eti being a pr o Tt f ic
breeder oue r popu I a te s the system resulting in e tiin t ed j i e tie s':
The j.ish was brought .to this country orig,inally with'G,view;
to utilising it f or marine jish jarmsinlow-lying ccc s t.ci ';~::
areas (Parin i ka r and Tamp i , 1954/. It was subsequently' " ': ':<" ..

. " 'in·troducedin freshwater 'habitats in south India-::---rn,.,,''';'
. ,. Vigai r e ee roo tr=S'; 1Tlossambicus has r ep Ia ced=a l l. otheh~;t:;~;::;~::,':tt;;t

{~~,i; ,,:;:, fis he s inc1:q,ding: the maf or ca rtis arui, ind t~ger;lOU;S"fi'~~n~ ~)'~~:l~~f;I0~;.r{G':
- ""1' - -••,,, ••• '- d' 't' . 1-.-' t d ()9% . ' t t '1 f' h '-.;:. J - ,;:, ,'.", 'O'6-)f-:::t-t:.J:;'~~~:.B:iif.ld~;r.·,~:·dn1f;:\,·~a~ -, C9~r1,Vj~ eac/, 0: ;7.n) ,_,0, q.. ,7.B... cq,.~9.~.~~.'.""':P.1?:1la.1~'"~",~~:~~il~~

: ;': (Br ee n 7. vasan and Sunda rtir a jan , 1966). .Ln Amrava tht ' ne eor-« ;'~{i/i;:~; .:'t, " - oo ir - the- s pe c ie s aq at:« dom i no t cci in, j,ish'-!catchcp t'oih,i'lJ.fl >1'<i:1~';

" ~i.' " "'.,:~ .'." ',..' li. ,:.:;' ":;, :':1 r{~';:
~ '.~ \i .:' i ,". ' .' ~. :-, , "'
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It is physiologically well-equipped for a wide-range of
sa l i n i t i c s , from fresh to br a c k i clnoo t cr , It is (~1,')(' c ur i,>

thermal and can thrive in wat6r temperatures in the renge
15°-40°C. The fish is basically a p Lc nk t cn+f eetic r and is
kn oum to favour planktonic filc.men.tous algae. It is a I s o
kn 0w{l to fee don h i 9 her p 1ant 5 but II 0 t tot ti e e :1:t e n t U:.c t
it mby be used for weed control. It shares with §.. mOSSCffl-
bicus the mouth-brooding trait. The fish is known to, be
agressive to other species. It reaches a maximum size oj
50 cm. Its hybrids uii th §.. mossal.7.bicus are more cold
resistant. The crosses Of males of Zanzibar stock 0f
S.'mossambicus with females Of La ke A Lb er t stock Of
S. 'hiloticus are known to ,yield 100% male Offspring.

TU a pia z ill i

The jish is native to Near Ec.st and Africa north Of
the equator. The salinity tolerance Of the fish is not
known. ' The fish thrives well in the temperature range
20o-26°C. The North African stocks are also known to
thrive on tempera titres as low as 14°-16°C. The fish is-
herbivorous and lives on higher plants. It hc s been t r i eti
to control a qua tic weeds. Un L i ke §.. mossambicus and §..
niloticusit does not mouth-incubate but lays the eggs on
clean stones' or other 'smooth objects. It produces larger
number of eggs than other species.

Remarks on introductidn ~t Tilapia and Saratherodon
,.. ', .. [,
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as much as 60% of total landings (cno ctco , 1970). In large
oo t e r areas 1 i ke P07:Jai lake near Bombay S. mosso mbi cu s has "
b <3e n rep 0 r t ed t 0 ha v e d r as tic alllj br 0 u{]ht d 0:0nth e .y i e 1d , of ~<:
Lrui i.an major carps. Though §.. niloticus grows f as t e r and
~':u~;.:-'r than §.. mossambicus it has more or less similar
feeding habits as the latter and as such it may also prove
eco10gicJ1ly i nc ompa t i bl e wi th Indian major carps. In
(;.,jeiitinn1tlw i n t r cuiuc t i on Of s. n i l c t i c ua may not also serve
t i:e purpose oj generating 'all=lTlalemonoscx lujbr t d « b!J c r c s s i nc
wi tn the Java stock (Thailand stock) Of S. mossambicus now
available in this country. But no firm opinion can be Offered
on this since the genetic' traits Of Saratherodon and Tilapia
stocks are little understood as yet. On available information
monos ea: "all-male hybrids are known to be produced by c ro ee i nq
maLc s oj§.. mossambicus Of Zanzibar stock with jemales oj
S. niloticus oj Lake Albert stock. ." t'

. : -, i' ',: ~

J... z ill i is known to jeed la rge1y on large aqua tic
plants. Since we have in this country already the exotic
grass carp (Ctenophar,lJngodon idella), the exotic Tawes i

(Puri t i u s (lonionotusJ and the endemic Puntius pulchellus'
su i tc bI c fo r similar ecological niches there is hardly any
.ju c i i f i c a t i on oj having one more jish to jill up a similar
role. In addition the fish po t en t i al s to ou e rp cp ul a t:e
culture ponds on a much bigger scale than §.. mossambicus.

" .,
,

','

T'i l ap io species being on short food chain and having a
tr c l onc cd breeding season with a tendency to oue rpo pu La t:e the I

, .e cc s p s t em, considerable caution is indicated before these
fishes are i n t r od uc ed in this country. It also merits mention
that the Fisheries Research Committee Of the Government oj
Ind i a has placed on ban on the pr optuja t io n oj S. mossamb icus '.
.i n th,iscountry' since 1959.

Cirrhinus molitorella

~j

", : .-.~

A ~Jprinid, the jish is populcirly known as mud ca~p
and is indigenous to river basins in South and Central China.
Suitable jor culture in confined waters~ Does not breed in
ponds. The fish breeds in rivers in China from April to Hay.

'AI?: omn i oo r e it lives oJl detritus, either Of vegetablepor ..
anima Lror t o in ; Takes artificial food in cu1 t ur e ponds. In' ,

'. C!~,~athe:fish 'attains 300 g in 2nd' year and 600 [l~ Jrdyeqr.;
Jt, 'reacne s a maximum length .»: J50mm ,in natural habi ta.!te., ,,;

" She:',';j-':t·,sh1:ip';:,al:so,J:"uJti~aJ~.d ;"i.J:J, Formosa, :'I'ha ilQ,nd,~and )rfG.'layci.L"".'·L:,,;,~.,·,'t ,< 'i';:~:;A<'ri'::' '; "'::.)'~Y';·:,'.;~>i,;,',?:;,••~.:~~:l::f~:~~P;'k
,,~~ ,'f ,"' ".:' ". .; ,,,'~';~ "\ .'---, ,'I,
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~ . . mud carp~ Q. molitoreJiais'a bottom dwelling\~07fL7ii.L':':>T
. ~':,uor e , It occupies the same e c ol oq ical niche. as· common carp '.. .: i
:.)1-t~{·as uieLL as cruc ian carp, Carassius c a r a s s i ue , The last, two" .\:
T(~t~ji;~;;.have already ,been introduced in India and as such, there is

~~~J~1~it2i'·noparticular advantage in introducing another 'fish oj ttie
:,; ~~r~:... same ecological niche except that the mud carp is supposed
t ?~l:"'~~;'::'to' be a sl igh tly superior table j ish than' common carp. ". ,!~.. '., :

if" '1f.;." The indigenous C. mrigala and L.calbasuwhich have .similan':~-;-;~J,!
i'~ -;'i"ecological niche are. incomparab1.y~uperior: to mud carp in::';'::i~~fi\'l:!\J
. ~·!~U·termsoJ growth rate; maximum sie e and flesh quality.'; ·"{.AiFH·:.;:;;,:
~:f\'~~~1,ii~r;~:(.. .' · .:' ; ..i;:''-t;t~;··f

.' llylopharyn,godon piceus , ':.'
,~. .".: ~I -, ,

: ~({lti,~'~:;.:.-' A cypri n id, the j is h is popui'a-rly known as Bl QC k ca~p:.,,;>· ; '1

:"''::(' It is indigenous to 17est River 'Sy's tem and Yang-tse in South' '>.:.'
~;r+;",'and Central China. It is suitable f o r cultivation in co n= .. , .

i: ~:h:'.J~ined wa terse The Jish 1 ives ojj bo ttom dwell ing an i mals .
t)~'~;i';':;I;" but showsspecial pr ef e r e nc e r or mol.Lus c s , The fish- a t tc i ne i ':
;!·~·:-~tL';· a length oj 2.5 kg at the end pJ second year and 3.5 to 5 kg:~~<
"':'1l1~<;;;!..,.a.t the end oj third year in culture ponds. The f I e sc . is: .. ~ ,,',
:; ·:f~f·;~~:~Gons-idered coarse and is little esteemed as a pond jish': ' -t:c·,
fT~~rJ3:'i' ou i s i de China. In lakes and rivers the jish attainsa length',
~':"-:::.'7".:;·~;'of 1.5 to 1.8 m and a weight oj mor e than 15 kg. The jish .
::.~:.;:.;:,:..,' . found entry in Formosa and ilfalay a c ci d e n ta I Lu , .
i;:;~',.~>\:;' '" .'.' . "

'":., :-

"!i ;/1.ili,:';;..·", Remarks. ..:;" <4'" ',0 .. ,:,,"At ;l~~;?q'lg:,:. .: " : .v •

~..... The black carp !. piceus is a bottom-dwelling carnivore.
" L: subsists l ar qe l i; on snails. I. The endemic Panqasiui 12!l:.n,qG.sius

occupies a similar ecological niche as the black carp. Unlike
'black car.p which ,has a ,coarse f l e sli and not mueh e~teem.ed as

,. a food j i eti ou t s iiie Cn i na the i rui i q e n cu s E.. R£n.,oC.SIIlS i s a
superior table fish. As such there is no J'ust:lification

:'. iotui t s o eiie r to introduce snail c a rp , , This j i st: has never been
introduced in any country except in Formosa and lla l a ua where
they jound accidental entry.

!",: -'-
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f~',~l._.·••.'.:'.!;j!:ft~c~th,lfs nob ilts .' :' !Lr:{ . -,..,:~~ ~~~;;1:~~~0t
.,.!. ,";'. ..' '.' : ~'. c'!;":;"/'J8:1j'

,J~,;~":>~!:~;:Fo~'~l~;lY' known'as Bighead: }n:dig~nous t~ ~ive~' Syst~',h.i;;·1:1;(~,
~~~~';$t>",th cu~d Ccn t r al ~hino.. Tra nc pIa n icri to Nor.th China,.-.:Jp.tiiinhJi
·J·:~or:.!{):::a, V1C tna m, I'ha 11and, Malaya. and Ccyl on. In r c c en t ye.a r$ ;>;i.
Ftl!i~'/is1iha(lbt;Cn introduced to USSR, East Eur cpe a n counfrtcs':·::':i,l
~'irl1d'theUSA. Freshwater fish widely used in fish cu I tur e , "';:~.'
i~DQ€s.not breed in confined waters. Larval stages feed on, ;:>U
:b:tnicellular planktonic organisms. Fry and adults are p Ia nk t o=.«: ::
;;.phagic. The br a n ch t o=s p ine filter is larger and thus is' well. "
f};equ~pped to f iIt e r z oop Ia nk to n , In ponds the fish 'attains' an >
"::~re:t~ge -Le np t n oj}O cm and weight oj 900 9 at the.end oj 2nd.ii····-,;~:r:anq::.f5 cm and 1.8 kg a t the: end pj 3rd year~ . :';:",;

i.",;: .!~~~~rlis" :. i···· ..;;' :;;i ,.. ;;j

lJ~·i(·' The j ish i s largely a e oop l a nk t on jeede r though its .;.•. ;i;!:j
f1f:}U'Jeedin.g range also includes phytoplankton.. The fish occupies' ,~:;,
:~I~iJ' an identical ecological niche as that 'of Catla catla, the I
i~t.!~h':liiahly-prizec1 piant f r c stuua t cr fish. This fish in combinat~on;:I':
~:y~;::':~"iUJi tt: s i L uc r carp which tui « aI r eiun) be I.: n : in t r cvt ucedvi ni o: t.hi~~:,~,;~i
H~::courr.try has all tile potential to, eliminate Catla catla···· ~. " •...~':J;
J;~:}{y.. (CIFRI'snote, 1981) from our inland waters. Great caution "
li}~i:?:.:.is (indicated before ,this fish is introduced into this country. ,
~?:::'\;,.:. ·i :':lil

Ictalurus punctatus
\ ~::..
}i'~£-,~'~.':;~:;; ,
;~~.-" Po pu.La r l i) known as channel ca tj i s ti, The spe cies is
U/:;'<': indigenous to Mississippi river basi n and extends from the
>:':;-::< great lakes tlo the Gulj Of Ne x i co , It is knoum in its':
fi';;:, na t u r a L habitat to prefer the rapid water c our se s , It is a
;:? r e noume d sport jish and reaches a maximum size oj 12 kg.
v .., The fish breeds in specially prepared spawning ponds. The
;:" f i sh s ec d is produced both jar res t oc k i nq lakes and streams

Cl rui j o r r a is iTlg table f ish in cu I t.u r c ponds. It is an
. -. 0mn i v 0 r 0us s pe c i c s , La r gel' spe c i men s J e ed ~)j J s ma11 f ish •

In culture ponds they take to artificial f ood >: The produc-
tion in culture system ranges Jrom 1000 to ~OOO kg/ha/2 year;
Tt: (; 2 nd .lJ car j ish re Cl eh c c a b0 u t 500 .9.

"• 'to.

41' 'm" r 'cst..... J."'_"._.'1,_,

Tt: e c li0 n n c 1 cat f ish, i n d i .9 en 0 u s toM i ss i S 0' i pp i r i ve r
basin is extensively used in aquaculture ent~rpri3cs in
{j.S.ii. In this country where we have l a r q e=e i e ed and jast-

.' groi:Jing catfishes like7al1apo a t t:u, Pa nq a s i us pangasius,
. ";" "

J~fi;;li~j)l!l:.
. '
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~8t1onia' e i I orui ic, Mystus 'aor, !!.. ·seen,qhalo. e tc iL't. i$"' 'iiiii4l?i'~;:;;i:"~'i;tL
sable to introduce any ca tj i eti either f or inland WtZ ic r s or"":";.; .;.ror aquacu l tur e , Further we have yet to develop appropriate";' ,
aquaculture system based on Indian catfishes and .cua l ua t c :!. ;;.,

~?L~their cultural merits. .. '.
~f."'. .----- ,""
~c2 GENERAL CONSIDERATIONS _ "..... '. 7

~~r<~:'" 1'n the end i't is' m~ht7;on'ed 'that "bbth"cau·tion"arid "c·i-r+ums"-:.;:,i
.pection are indicated be f or e any. jish is introduced in ·this
}.'country. We have a rich natural jisheries resources in our
·.~inland waters in this country which have been providing human>.

~oi.'nutrit.ion f or centuries. Recent studies have r eu eaI ed the ".
t"';.texistence oj three ecological p opu l a t i one in Q.catla, one oj .

. ,which is oriented to e co p Ia nk t on f e e d i rui , the s e cc nd to
. ptuj to p l ank t on and the third to p La nk t on s in q en er a l , Tl. i s

-,,. jinding is oj great importance to [ i s i: culture as ioe I L
stocking reservoirs where phytoplankton -dom i na t c s , llor c
critical-observations are likely to bring out s i mi Lc r
ecotypes/sub-spccies in other indigenous species as well.
We need' to know more a bout the cu L tural t r a its oj nil r

, genetic resources. Much oJ the present estimated inland
fish pr00uction Of 9.0 lakhs tonnes is largely accounted for
by nat}j;r;711 capt~re f ie he r i es , It is very essential that these

';renewG.'-dLe aqua t i c resources are developed and con s e ruc d f ct:
. 'po s t er itu and no hasty steps by way of introduction oj exotic

':~:'jishes is t c.ken that may endanger these gene pools. TheN.': natural waterways have Jinite carrying capacity. Introduction
":~, oj exotic fishes is not likely to enhance fish production to
~:':''.. any remarkable degree over and above what is provided by
" indigenous jish stocks. Further since many oj,the exotic.

species proposed jor introduction have jeeding habits similar
to endemic commercial fish species it would be difficult to

~.. forecast the possible ecological fall-out that mc..ij follow
lncJuding possible elimination or displacement Of indigenous

'{;:";"genetic resources. It merits mention here thft Ger man
•. phenotypes oj common carp introduced in open ~at£r$ havs
!c;'. already seriously affected to the point Of eIti mi na t i c n oj

ttie cnc e=p ri e eri s nomir ou t s (SchL::othoro.x spp.) in Kc ahm i r
'basin. It'may also be mentioned that the exotic silu~r c~rp
:;which accidentally got introduced into GOVindsagar ruseruoir
1/ is fast becoming an important fishery and jormed 75 tonnes
. in 7980 while it formed less than 1 tonne in 1977-78.
,::C. crztle, which formed the dominant fishery in Goo i rui s c qc r

ir:~(,!j(reservoir before t ti e advent oj silver carp is ol rc ad c sho!J..1ing
-~1! s l q n» 0)' d c cl i nc , i .«, J'rom 209 tonne.') in 1977-78 to 7,j tOn.!i'~",~
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~:) g;!~;.~t:{r(,;l..;' ,'.~:·i'·~i·;"::;T'~~ {;. ~;~:~~i<, ·tt; . ,.' ::.~ ~". , "\:~: ~'!!~r:~ .' 'i::- .:~, ~~/_~~~".~~;.~~,,\,S~i'~

'''''if.ill. r",>,': .." ",.1)f,;i,:l~":J,/".::..:i~,::.",i,:".:.:",:,:.,,, •. ,",', ..,~.',:' ".' •. ,':,' !"~t: ;'':,::');:j~";;;.,,';~:;':U1j:"~
/,,~,~j~,i';~.'":" :1: . ,,' ,- • ',;',: "~ '; ~,':;t""", .J:'>,;~~';::::+\~~:l,tl~~
'~;~~80.,''',Ca t1a.':ca tla'';populafi6~,::0;,1 eo \sh:~'w'ed 'dow~<ward' tt~nd ;'7;~:::;:;':~;,i~

, f'.X, it.' loa rh i:. rase ro o i raj t er t nt+oauo t ton.. of:« il ve r-.c a rp "3; -, ,~<'idi.·.,.;?{.'.:'.~'t...~t~r';.fi".'i?:.~,)Y .•••, • :~~. -.... '..' " • " - . .',"; -c- .~.-' ·t~'j""~'" tf,,·t t .•n~1
, f{'tYa"therod on mossambi cus has proved' de t r.tmen tal .tio ca rp:~~ ,>Ci;~;tyi;~\ir~n,'~dJ}
~Xi,f;,hery in 'Viga i atuiis mraua thy r ee e ruo tr e in Tamt L! Naiiu , ' :' ;}":';:":~r~
((~~it!lJ~oncarp which wa~: i n t r otiuceti in USA has beco.me.,a pest :''';;;'i,,:J}
~~t(in~'~it was no Loruier ip oe s i ble to. r emoo e 'the jish .f r om the :.,:~,;';:~;Hi~~;
~~~;i~er systems. Both 'in Europe and USA. many oJ the above: .: ','I ,.il:r!
t;{Ch'inesc carps have re ae nt I u been .in t r oauce d f o r- experimental '. 'f';
~:pUl'p6SeS and where inland f ie n er t e e do, not. count. mucti ie xcc p t: .:; 'Ji::
t~lpr the a nadr omoue salmon and a few game f i ehe s , The r at t ona I e: ;fJ
~~~b'enind introductionoj Chinese carps in USSR and East JPJ.ropea,n' "t;'~'"
~t~04ntriesis largely' due to t h ei f a c t rttia t these 'countries 'Jace'1\.;~:1~~
~~~Jgors oJ ex treme cl i ma te s and. iicp e vno su t table indigenous .';~~,,:::~";F~q
" .~1~t~:esthdt ;71ZQ}Fp,ro?f:fde; UsejUl?~~;~~e.ld>f~?m:,' inla~d :wF:te ~~'7-,,:\~';';~~~;¥£~j?:~tli
~'i:'/'H - At Cl time when Government oj India is evincing great .... ';:;J;iT
,.~}·;cdn~n jo r e no t r onme n tal pro te c t i on and co ns e rva t i on .oj .. . ~.::
,':~)tvingresources and when a Bureau oj Fish Genetic Re s ou rce s=: "::';'f~~}
~~~Jisbeing established by ICAR uii tti a view to conservation oj ~;;
:.11indigenous jish r e sou r cb s it i svne c e s so.ru to go slow in the . -; :"~l>i'
i?matter oj introduction of exotic jishes till we have a better ~n
,F:)'appraisal oj our aquatic living resources including Jish :;j

<!wi1dlije. ,i&~,;
• t- _ !~":

;".,;~": ..

,:':: , J,fany oj the Ch i ne s e carps are jound to be eur u t tie rma I
ifand as such they operate at a higher metabolic pitch when
~U\set in a warmer environment like India. This eco=ptujc i oLo q i ca I
~~advanta.ge is certainly oj great advantage jor derivation oj
0fsuperior yield from jeed-subsidised aquaculturesystem.,ru Here again there is no indication that the food c onoe r s i ori > •

:1iefJiciency(jood quotient) is superior to Indian carps.
j~,Being poikilothermal, set in warmer aquatic habitat Chinese·
",carps, on available evidence consumes thr t ce=a s much as ..

Indian carp (a case in point is silver carp Vs catla in
',Kulgarhi reservoir, l'tfadhya Pr ad e eh , where qo s t r oe omc t t c

index is 27 Jor silver carp as against 9 oJ catla) and
grow 11j2 times f as t e r than c a tLa , Until these baseline

i, studies o.re completed introduction Of addit10nal exotic carps
s 17. 0 U 1d bed efer red. Fu r the rand the m0 s t i Tillpo r: tan t po i n t t s

• that the fish intended jor aquaculture would easily find easy
entry in t o natural water courses like rivers, bec l s , reservoirs
etc. Once this should take place there is no longer any

" check available to control them in open waters.
, \
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