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S U M M r1. :h Y

The pr-o s cn t Lnv ce t i r rt.a cns wo r-c t:\ir.1c:d initially z.t the
pr i.mar y productivity of the Ram l ti stream used f'o r surplyin[ r-unri i nr

ii'.rr.tc:r tc cz po r imc nt.r.I pc nc s crn i.Lo yc d to s t ud-, the br-e c d i.nr b i o Lc g y
r.n d b e hr v i c.ur of Mnhsecr (Bar-b u s Fituitor:- ) .. 'I'h os o .i nve s t ij · tiers
arc im:;;crt?·.nt -.s Mahst.:er is c:n 0conor.1ically Lm por t an t fish but
v1..ry difficult to b r e c d , It is c f utmost ira:,crt.?_ncc to kr.: w 1?-bictic
and biotic f c c t.o r s o po rr 't i ng and c cn t r-o Ll inr c, po r t Lc u Lur- fish fau nr.,
Our Lnv e s t Lg o t i cn e shew that'--::. 'I'cmpe r a tur o o f 16°- 34°c and dissolvt,d
Oxyr.en (2.7-7.9 ppl) arc importe.nt controllinf, factors in the br c e di.rr _,,.f

this fish. Besides, phyto- and zoo pl Em kt an, c, f the stre on1 • r. de ac r Lb.. c

with reference to thuse cn e en which the fish pr e d r t e upcri , such (:s

Cyclops !LU[ nus' Diartomus sp. D?1phina ?o Moina broc h i t a t n ChydcrUE'

ov cL'i s , Other =-?-biotic f o c t c rs like pH .m d phc s r.h c t c c c a tcrt rTc

dcscrib?d for rcferc1 ce.

Gr c-w t h r : t 0 < the fish UPd er di ff or o · t die t r.r-y c cr.d i t i » r:s

hav 0 be c r. work..d out , u s i . c le nc th-we iLh t r c lr t ionships. Two runn i ru

w.-t or pc.n d s c'nd four nqu.::.i.riur.i? were employed in the study. The .i nv c.s t i
ticns shovJ the t 35% pr c.t i cns in the fish diet ar c best suited fer
·1.dequctc rrc?wth r : tc r.rid b r-e.e d i.n g of ?-,, pituitr-·rc o

The lcnpth-vrcicht r e L: 't i o ne h i.ps show t r, Lt U=?mtilc[;

(-3.7590227 + 2.4026106 loe L).



Feed inc behrv i ou r- is in:i t Lat e d by 1 .......1' aL stimuli ; nd nriented
by QrtrTc k.in as e s , theugh tel? t&.xis r.n d d c.r s cL Ih.ish t r e r ct ic n r.L. y
importont r o Lc , Fe. c d c r ien t . t icn is impre ssc d by- p cu.l ov i cn o Lris s i c cI
cc.nd rt Lc n i ru,

Dd.ur n a'l ahcr t Le nrt.h ·md lone Len r.t h r.liFr'.ticn . r c .support .. d

by pr c t c an b ehuv i our which rtcts ·:s enarcy c o ne er-v t i . n mr-c h an i at.s ,

Bo t h zd.E·zcciut., p::. t torn .m d Lup ing is ;:,bservc b Le ,

Scxuc. l Bt.:·h:..i.vi,:,ur br ee d i ng s t ar t in t he end o f I.pril ..n d

lest upto midddlc cf S0pt.

Spawn i.nr; wcs induced in the fish by Fivinl .in,, -c t i c.n of
preserved p Lt u i.t rry fld1d in a r-a t i o o f 5 n11:,/Kc of t.h« be dy we i r.h t
of the fish. Spawnjnf occured ufter 7-7% hrs. of hhe injcctirn.
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IN'11l<OIJUCIJ' 1 Ul\

Fresh watGr fishes cf Fak i.s t an h av o a s i.gn a fi c. nn e cc norn i.c

im1 o r t r.. n c c due to th o i r nu t r-i t i. c value e spe c i n Ll y animal pr-o t i.e ns ,

Taxomomic status of most ofth?2 fresh w0ter fishes hes beLn estiblish?d
and c c.t al o gu od Cthrnc::.d, 1961). 11.ttempts huv e .:-·lso be e n m2de by the fishl,1'-
ies deptt; to updbtc fresh water fisheries mrnacerncn, progreme f?r
th0 prolifer?tion, survival, fEed, brccdine and econo?ic use of some
of these fishes. It need be emph2sized hurL th?t for successful
br c e d i.nr and 11rop2.gation of fishes,. controlled mechanism involved
are to be related to the occlo[ iccl complexes in which these fishes
thrive. In this re&grd little work hes been done (Baq2i nnd Zubairi,
1974, ;tzra o n d Lqb aL, 1975). I.not her imrorte-1nt factor o pe r z.t inc; on

the fish b d.o Lcry i.3 fish feed and food prt;ference c.n d the fish rrc vt h

in relation to feed an d c cc Logi c rL f ac t or s such as dissolved o xyron ,

tenn?crett:1- , .: thosphE.tes, n i.t rat e s e..nd chLor i.d o s , Little wnr k is
rc po r t od en the food habits ano feed cf carps (Menon,. 1955; llus s a i.n ;

1955; Vc:s, 1957; .1?llikunll.1., "';?158; hrshs.d, 1965; De s a i ; 1968; Ahr.r.d ;

1969; Sukmar an , 1969; He pho r , 1969; Szunmicc; 1969,. Kh an d ke r , 1970;
J;::ved, 1970; Chinkich, et al, 1976 ). Lastly, .i nv o e t i.r a t i crrs n·E:. necdcc?

to br o c d tho fish c.rtificially in the fish pend, Here a Ls o we f i.n d

s c arrt y r e r o r t e ._,n the c.xr or imo n t c I br o c d ing of the carps (Hu s s r.i.n , 196:;;

\ilccL::k, 1968; Chc-_.udh\_\ri'1968,1969; Korim dttt , 1968; Jafri, 1973;

1977; Doha and Dowan, 1967; Qazi, 1965).
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The present invcsti[ation wore aimed nt describins
environmental factors such re dissolved oxycen end orsanic phasi)h.:·te
pH an d tcrn1wr;1turc, which pl ,... y an importr..nt role: in cc.ntrc.,ling survivel
crc-wth r.n d successful br e e d i.nr of the fish.

'I'h o investigc::tion s Ls o describe f'oc d forr,H?l·st.i n , fvd
prcf,rcnce end Le nr-t h weicht rclc..ticnship of the fish. Lo.stly invt:stic: L1 i
briefly described exr,0rim2nt[:tic,n with .induc c d bre:E:ding.
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PLAN OF WORK

1 t) Limnological Studies of the Supply Stream.

Limnological Studies of the Experimental ponds.

Collection of Fish

StudiPs on the Environmental factors controlling survivaland breeding of the fish.

) 0 Food formulation.

) 0 Studies on the feeding behaviour.

Studies on the weight-length relationship.

,0 Studies on Energy conservation •.

Breeding SEas jn,

Oo Induced Breeding.
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M..:/d-IvDU10G Y

1-'r imar y , ,r o du ct iv it :y of the st re am and J. o nd s ..

tater s arnj-Lc s were collected from two stc.tions selected
at the stream and were then com1·ared with s arnj les •ollected r r om the
two ex j erimental ponds, suj.jLi e d with stream water throut:,h 1/2" and 2"
diameter rires at different flow r&te. Day and ni[ht sam1les were
taken from the tends •. Sam;les were collected simultaneously uistream
dotmstream and from the j orid s , Fonds were of two different dimension....,
45'x25' & 61 high & 35' & 5' high, .water could either flow inde1endently
of each 1ond or could be run from rond I to ;ond II.

Oxyg e n curves were constructed by wrinkler "s method
as f iven below:

Estimation of dissolved oxyren Ql vJrinkler 's ri1et hod

Heagents:- Cheoicals_used_for fixation
1. Manganese_syl:hote :-:- 367 £,ms. of Vinso4 ;; ..- d.issolved.

in distelled H2o and diluted to one liter.
2o 1-llkalin.£._]_odide :.:.. 360 grns o of Nao H was dissolved

in d i s t i Ll cu & then 150 r,ms of KI was added r . C;

the solute, which was t;· en d iLut c d to one liter.
crystals were dissolved by ah e.k i.nr-,

3o Sulfuric hcid 50%
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Chemicals used for titration:-

1. .?1 N sodium thio su?hate:? 2.5 gms of Na2s203 was weichef an(
dissolved in one liter of distilled H2o.

1.225 gms= .01 N of K2cr2o7 wa s dissolv2d in 1000 cc of
distilled water chcr:,ica] Ly equivalent 0.025 N., '110 10 c c
of K2cr2o7 solution of .01 N, Wc:lS added ajpr ox .. 2.3 cc .. of
concentrated H2so4 and 5 ml of 15% KI solution ao thnt an
equal equality of Iodine was liberrted?

Reaction 2s follows

K2cr 2o7 + 4H2so4

2 KI + H20 + 0

K2So4 + er
2 (so4) + 4H2o + 3 (03)

2 KOH + I2
2 Na I + 2s02+ 202

I-rocE::durc :- Na2s2o3 was draw in a burret?, and the lov?l
marked. 10 ml of j.r e j.ar-e d K2cr2o7 solution was taken in
a conic&l flask, a few dro1s of Pheno:hthelin was added as
indicator showing blue colourQ This was filtrated against

I<esult:-
vol of

n

K2cr 207
vol of l\ia2B2o7

2. Starch Solution:- 2%

f'rocedure :- Fixation of wa t e r sam1ll;s :- 250 ml brown
bottle ?as filled with ?ater, so that no air bubble vas
t r aj.jc d in. 2 ml of MnS04 was ad d e d to it followed by 2 ml
of alkaline solution. hfter shaking, a dense tloud of freci?e-
tation ar1eared at the bottom. The 1raci1etote w2s allow?d
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to settle down. J1fter half an hour 2 ml of H2So4 ve.e 2dded. The
j.r ac i ,- et ate dissolved and the SE1rn1 le b e c ame yellow. This colour
is due to the formation of iodine.
Titration

The burrette was filled wi th sodiur.i thio-su]P.hute, the
initial reading was noted. 20 ml of fixed sar.iple was drawn by
p?.pet in a titration flask, 5-6 dr o : s of starch solution were
added as indic?tor, the solution became blue, then titrated against
sodium thio-sul:phate drop by drop, till the sample became colourless.
Finol reading was noted. Difference of fue two readings FJ1ve The amount
of sodium-thio sul!hate consumed.
Hesul ts: Nxv X ..1L_ X 5o 6 X

B-2
1000

5

Estirr:0t ion of Inoq;;anic 1-hos1 hbt e

Fiske & Subbarow Method (1925)
Re ap;en ts :.=_

1. Standard phosphate .Solution:- 0.351 cnis of pure c?.ry

mono-potassium phosphc1ts was dissolved in Weeter and
transf e r-o d quantitatively to [ 1-li t cr volum ctr ic fLr sk.

Mol_Jbdr te Solution:- 25 gms of reagent £radE ao?onium

1C ml of 10 ti sulfuric acid wus a?ded, anci dilut?d to the
mr.r-k ?th water, and mixed. 'I'h is solution c o n t r .i.n e d O.l.J L1f

of rhos j ho ur-us in 5 m L, This ma c.e the solution st ab I.o

ind e f in it e 1 y.

molydb2te wus dissolv?rt in u; ·roximatly 200 ml of wat?ro To

a 1-litcr v o Lumc t r Lc fLas k co n t a i.n inr Y'O ml of 10 I'J e uLph ur Lc

acid,the molybdctc solution was added and diluted with w;shin
to ·1 1 liter and mix?d to render it st&ble in defin?tely,
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3. hminonurhtholsulfonic Acid Reagent:- To 195 ml 15%
sodium-bisulfite solution contained in 2 r:la.s.s-sto',}-er1..-d

cylinde?, 0.5 gms of 1,2,4-aminon?hotholsulfonic acid
was added and then 5 ml of 209,6 sodium sulfite. This was
shaken until the owder was dissolved. The solution was tranc-
fered to a brown glass bottle and stored in the c o o Ld incubc-:J.tor

This solution w?s useable for about four weeks.

Frocedure :-
Standard Wc.s pr e j ared by taking 3 ml of stock et cndz-r-d ,

adding to it 12 ml of distilled water, so that it became 5 times

follow:-

dilute. From this 6 different mncentrations were ? r e j.ar-c d :;s

= 0.5 ml of 5 tirne dilute solution + L?.5 ml d i.e t i Ll.o d wr.t o r ,

. 1.0 " " ff ft

1. 5 " " " "=

·2.0 " II II "

2o5 fl " II Ii=s
5

= . 3. O n fl " "

" ti " 4.o fl " "

fl It " 3o5 " II "
·?.t"•,

f1 " " 3.0 " " " >
!

1

H f·i Ii 2.,5 " Ii ti
--
(

" ;" fl ti 2.,0 ff "

'I1o each standard Leo s1 s2.ooooooi,, 0.4 ml AI'.;S11. arid

1 ml Molybd3tc solution was addea?

Samrl£s were :re? nred ns:

= 5 ml of pure sample + 0.4 ml M??K
molybdote solution.

+ 1 ml

= 2. 5 m 1 o f EB am 1 1 e + 2 • 5 m 1 dist i 11 e d
water + o.4 ml AN?A + 1 ml molybdat0 solution.
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'l1he solution Wc1s Lef t fo r. 11-15 m i.nut c s an c thr.n transferee)

2 j or-t i.o n of t ho c o Lour s.d solution into C,< c on t rLne r .md rendLi.nt,.-s w1-r1:,

token with ?hctomet?r at 660. ThE photometer was set Et zero densit?
with a b Lan k , iT?1 «r-c d by t r e ot inr 5 ml of distill. d wat0r with
1 ml of mo Lyb d a t c solution e.nd 0.4 ml of 1il•i.:.)1-1. r c ag en t , Densities of
s t arid ar-d c nd sr.rn.pl,:s were no t v d from photom?.:tE.:r.

Results :-
Density of ??mple XDensity of stondard

Standard's concentr?tion X 100Vo 1 um l of s .1.rnplE.:

"= mg pi/100 ml of s z.m. Lc ,

'I'e m- er: t ur ; WE:.s noted u s i nr, electronic t h c rm is t s.r- and
:· H .. with a 1 o r t cb Lc 1 H meter.

ObservDtions were mcde OVL.r 1., j er Lo o of s ix months. 1-1.r.1roxim.:..te:
v cr i ab Lc s of c.issolvcd Oxy, en an d tcrn1-erature we r e also monitered
using e qu ar iums (4) 5 'x3' & 4' hiL,h j.Lnc e d alongside the

;_
ands and

by suk lying oxyF,en with air j umj. and d i.f'f c.r e n t Love Ls of warm
water with he e.t o d water flow into t.h« aqucr iume at different fLo w

Ln t cn s i t o s (F:ig.1 ).
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COLL?CTION OF FISH

Fishes were ccollucted from Hassan r1bdal fish farm
Bara K, h Stream, Ch a t t a r Bagh St.r e am and Outlet stream cf

Rawa l, Dam. Fishes were broujh t in fish c o n t . i1...ers.

Measurement of Fishes

Length: Fishes were me a.sured from ti:, of the snout
to the ti of the gill and from ti; of the lill to the ti1 of
toil fin and then from the ti· of the tail fin to the tail fin
end.

v?e igh t. .M. container WELS half filled '-' i th wa t er an d ,.,.,e i[hE-cl

as (a), then the fish Wc.1s j ut into it an d a[,;c1in weighed as (b ).
The actual wei[ht (t), was worked out as b-a =W.

Lenrth-Wei[ht rel2tionshi1

The length-weight relationshii was expressed as follows?
b

\J== a L, Where W is weight, L is length and a and b em_ e r Lc aLl.y

derived constants determined by standard re[ression analysis.

This was further ex, r e s s e d in Logarthmic form; Lor, W=lo5 a + b

Log L ( Grover , 197 6 ) •

Each fish was tafged before release and bi-monthly

length-weirht meassurements were tekEn to observe [rowth-food

relationshi:r. ...
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Plankton fuuna on which the fish were observecJ to -r0dL..tG WLS

noted and identified.
Observ<'.)tions on - rotean Behaviour we r o made at tho

inlet stream of I'{ai,:al Dam , Ob ae r-v a t ion on the maturity of male an'
female fish were made by (a) squezin[ out speffintazea anf ova from the
fish (b) by disecting the fish and then scannine the testes and ovary
und0r a Binoculr.r microcore.

The br e c d i nr- behaviour of the fish wr?s obs ervc d in t h e ex t:r-
imatal 1onds.

In due ed fli:awning was eff e c t e d by inject in[ itui tr- r;;- il': Lie
mole and female fish as 6iven below?

The Ii to f 1 and of the several fishes were take n out b;y

dissecting the fish. It was then placed in a j.o Lyt h crie bas and
?reserved in cooled incubator at -10°Co

The fishes of known weight and length were given injections
of Lt u i t s r-y to affect s, n.wnir_._g bc h av i o ur- in r.j r iL, Exi:-eriments
on induced breedinL were carried on in aquariums.
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Limnolo?ical Studies

rH:---- tlydrogen ion concentr?tion ranged betw en 7.2-E.6,
which is s 1 i [ht 1 y al k al in e in n at u: e.

fhos hate: Inor[anic ?hos· hates were maximum .03-.04 m&/ml
in June-July, while in w in t e r , the concentration was low b e inr, .003-
.001 mg/ml.

Oxyf;en: Dissolved oxy?en wcs minimum l. "'?L June, r arig i.n g

between 4.5-4. 7 /:-rl and w2s max i.mum in JanuLry rr.ngin[. between
6. 8-7. 9/r?· 1.

?fuen water flow into the :ands WGS controlled and brought
to a minimum, the dissolved oxyren content went down to a minimum
and toxicity caused 1CO% mo r t r.Li ty to the f ish ,

Ex, erimental ob se r-vat i on s were made, using a qu ar La : laced

alongiide the· onds (figwI). Reslilts indic?ted that R low concentr?t?o?

of oxyg e n (2. 7/1-?l) caused mortality to fish.

Tem: erc.,ture :: 0Minimum tem1erature ranied between 13-15 C

in ·Jan·, and max, ranr e d between 20-36°c in June. Ex; e r ime nt s on terr.1.-

erature effects were conducted in the aquaria (Fir.I) The results shov

that temperatu1e is also ?n im1ortnnt factor in the breedinc anC

survivc..l of the fish and t.h a t a tcmrer, tur e r ang i.ng b e t we e n 16-34°c

is favourable for th8 fish.

Ze;opl&nktons such as .92_? m2r:nus2 Dia, tomus S"r-.

Da}hina ?- Moina brachitat& Chydorus ovalis are uau a l.Ly · r d t d

Ufon by the fish :B?rbus; ituitora.
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C0NCLUS1U1'-J0

Limnologic?l?udies indieato that dissolved oxygen is,
critic2l factor in the surviv2l and successful brcedinr oflthe

fish Barbus . ituitora and th?t the fish may only be bred and propagated
in ;onds, lck?s or ?reams bavinb a safe ranee of dissolved oxyt0n
level os indicated in the results. -It is nlso shown that tern: er?turc
also effects successful maintenance a?d brcedin? of ?the fish.
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'I'ab Le No. I

F'crmul:. tic n c.f feed cc-n t n in i n., c:iffLrunt level cf pr c t c i.n ,

---
I

Irir .r ad Le n t s 0% }r, tcin 25% i-rct(;in 0% Pr o t e in ?Q_i_g???I
I

I

Cc.sc in o-? sms 25.0 ems. 30.0 sms 35.0 t. L1G.
I

0 \..

Starch 20.0 " 10.0 " 15.0 " 10.0 Yi

!

I

Ce llulr,se 30.0 " 25.0 ff I 18.0 " 19.0 "

Miner r Ls 4.o " 2.0 . " 2.0 " 2.0 "

Vit am i.ris 2.0 " 4.o ff 4.o " 4.o "

Oil
I

25.0 " 19.0 " 16.0 " 15.0 "
I
I

Glucc.se +o.o " 15.0 " 15 .. 0 " I 15.0 ft

!---?-·-
' ?-0=oo.o i 100.0 100.0=

(385 celeries 1371 C ,?:.le,r i0 S 1384 c aLo r i.e s] 375 c r Lc.r i e o
I f
I v aLue velue

I

V ?lUE; I V'·lUL'
? r II
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lbs ervat io ?. s and Fe e c.. i rig l.) e 11 av iour " .

Fe c d i.n g Je:?aviour is LnLt La t.e u o y visual s t i.n.uLe . of
the food a?d orientation as by telotixis and orthekinesis,
Lxough dersa.l light reection play important role in the
intisity of orientation F••« orientation may be impresseu
by Pavlovian canriitioni?g •.

Food Relationship$.-

Results:- F-ttr dietery experiLlents were c•?ducted
on the fish, alogs·?Ii th a control gr0ups •. Each group wa s

•£ four fishes, e?ch fish was measured weighed, tagged
and then released into the experimental acquariums •. Results
are s ho wn in tables 2-10 •. F0r comparison see graphs of
,. eight rel at ionst ip and 1 ength rel a t. i o n sr.d.p ( see graph 1-4) •

The fish food w2s prepar?d is given in table I.
The results in?icate that 35% pr?tein in tne deit

a r e best suited for &dec1u.ate g r-o wt h of the fish.

Gbservati-.Jn:-

On feeding b ehev i.o u r- s h o w t.ha t stimulation orientati ... ,n

machanism play a sup_?'.•rting fz-c t.o i- in artificial f e e d a n g

of the fi•h and that the fish mc1y be conditioned to feed
an farmulated feed.
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Cop_clusions :-

It m ay b c concluded from the ex· -r imc n t s on .tl.-biotic
an d biotic f ac t o rs f:0vourcble 2s shown in L'i.m ino lo, ic·....l ae c t i on ,

? diet cont?iniDf 35r ·orteins is best suited for the benificial
br c e d inr arid rro j.og r b i o n of th c fish ?? rituitorn
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Table No II
Ini t it\?,n??:izi.trt an d Lc rig th cf the Mnhse er (Berbus oi tu it c r ·

)

bcf0re trectinl with any specific diet.

Ne? of Tut al Lcnr, th Le nr, th Length Te: t ·· l Tc.

Species weie- ht f r-orn frum (, f tail lencth I
Barb us c: f tho mouth to enc1. (! r fin from le
p i.t u i t e Speci-e? the e:rrc? (;iTl mc ut h

' t}
i

( f [ill uptc I Loor a
,

Bo.rbus e ov er '
'J

•

I

pitui- cover u pt o encl , t a i L ni..

tcra cf bc.dy encl '
.

(r:m·s)
fw (mm? (mm) i (mm) (rnm )

;=
'

1. 4.6. 1,0 50 ' 15 75

2, 4oO 10 50 15 75'.

3;, 4:o 10 50 15 75

4? 4?o
I

10 50 15 75 I
j

i ---------?- -

'rvt· 1

ncro,sinc
we i.r t h .... f

1e spec- the ?.
s &·
t u i t c.r ,

pituitcr:

X X

X X

X X

I

L_x_J
x

----- J
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T:.1.ble No .III Gr o u p J ••

Po s u Lt cf the f'cc d i nr l.xrcrfr1cnts with M'... h s e or- (B[rbus. ,Eituitcr·

'cf Tc t r.l Le nr. th Lt:nrth Lo nr t h . Tt,t; 1'C

pe c i e s, wei1-ht f'r-cm frcm o f tr·i 1 Lc nr.t l
I

lc:,lrbus
I
cf the [1(1Uth e n d .f fin fr r.m

1itui- Species the 8nd gill ric.ut h
r r .:? B.:.OlrbUS of gill CCVE.:r uptc

p.i t u i t cr c cover upto end toil e

I cf body
1

c?"ms ) ';J (mm) (mm) (mm) (mm)

4.8 54 15
?

79. 10

I
! 4.8 54 15 f 79. ! 10

I
i '
I

I •
i

I

I

'

i+. e I S1+ 15 79I 'i 10
Il

!

'rtr: 1

1 Incre ... s i nj; Ir.c r o , s i.r.,
lenrth o f wc:ic)1t I f
the spec- the B.
i0s ?- pituitcr·

, nc.? pit u it l r i.-.

4 o.8

4 o.8

4

?J.?4--8?-?1...-1_0??--'---5-4??-+---15?--?1_7_9??--J..-.4----?----o.8
.h s o er- (Bo.rbu'S" pitui terr·) we r e fed e xpo r i.nc n t i-L diet er nt r .i n i i.. (O?,f pr c.t c i.n )

('r fiftoen C -·,y2, ?·. t 25-27 ·

C o f i,,,.rr·t?r ter.1y?0rr·,ture.
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Tnble No. 1.V (Grnup ii)

Result cf the f'e e d i.nr experiment with Nah s e o r- (?:_ir? p i t u i t c.rc ) rrc.u!-' r••

No cf Tct ,'-.1 Lene th Len[_th Lencth TL t . ..l Tc:t:·· 1 TLtol
Species weight from fr om of t n i L lencth Irie re <',sine Iric r-e. siq
Ber bus () f the rnuuth to end cf fin fr1..,m lenE:,th cf weirht l f
Eitui t c r-d Species the end till mcuth the spec- the ]..

Barbus cf €;ill cover u pt c ies ?- titui t c.r :

Lt u Ltc.r s CQV1;..:r upto enc t a i L Eituitcru
1 of b co y e nd

(gms) \J (mm)

?
(mm) (mm) (mm ) (rnm ) ({St"IS )w-·--· .....____ . ______ ._....._,. -- ..___ . -------

•

1. 5.7 16

I

58 20 94 19 1. 7

2. 5.:? 16 58 20 94 19 1. 7

3. 5.7 16 58 20 94 19 1. 7

4. 5.7 16 58 20 19 1. 7

Mahseer (Barbu s pitui tern) were f'e c' e xpc r i.mc n t s-L d i o t c c n t vi.n i.ng (0% pr-o t e i n )

for thirty d ay e t 25-27°C of water t empe rat ur-e ,

No nc-r t al.Lt y occurred dur i.np; the cxper i men t r.I per i c d ,



..., u 0°/o Pro ien .
::'i

3 wt-3
so 10

l en gt h- - - ·

45 9

40; 81

35 7

30· i
,

25 5

2 4

"
15 3 ,,,

,,,
2 0--------0, ,,,

tO

5, 1

0 0 0 15 30Dys



-19-

':I.1 c b 1 e No • V. ( Gr cup B )

Result cf t.h e f e e d inr, cx r-o r iner.t with MLhsG(.;r C?:,rbµ_;:, "i:'i?u.it<:::r:. )
r ri-up B ..

·
·

/c. cf Tctc·l Le nr t h
C lt. S WC; i ['ht fr( m

E2? \ f the L, ')U th tc?- I Spc c i.c s
1
the c1H1

I

B, rllu?o
I
cf c.i 11

, @uityr ....
1

CCVl·r
l

i

l

I cu,18 ) '.;J (mm )
I ,
' '

--16?--r.-
l I
I

6.o 16

'. 6.o 16
Ii

'

l 6 .o 16
I

l

---.-----?-----t-----
' ?:n?.::l I :::;.?h' I -

I fr c m

I I'.i( uth
I u pt r

I

Lent th
1 frc m

I em' c f
I

I
r?iEIL

I c, v e r
'

:urt(. e nd
i

:
Cf bc·C:.y

(mn )

I

fin

I
£:YH

(rnm) (mm)

:-- L . 1
. I

r:I\ t 1

?Lcr??sirl Iner ti
l?n,

??
,f11wli?ht f

t ?1 C u 1 C C - th E_,

ics Bo 1.pituit r , ..- ----
r.l...t..?l.!.?.!..:.

I

! ( . <' \ w
I

\l. l ..... I

t----
! 2.0

I 2.0
I

(mn )

I, 94
J

! 94
i
l
I

I
94

I I

58 20 I 94 I 19
I

2. O- --- I -· -L--- ·--._._?-

58 20

58 20

19

19

? nC. •....,

ifahscer (Berb us pitui tc_rc.) we r c fs/c: ex pc r Luun t . 1 diet cc n t ; Ln ing (259?. rr( t c in)

i
i 58
\

20

fer fifteen days at 25-27°C cf vr,tcr tern pc r . ture.
No 1;1orV?lity occurred du.r i.nj., the c xpor Lnc nt r.L j e r i c d ,
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'11r:ble Ne V.I (Grc up B)

Tc t.: 1f 'h, t 1 Lenrth
ies W0 i e?·ht fr, m

USo o f the mc.uth
itcr · Bpt.-C it? t: the· en..

B:?rbusl1

c f gi 11
'J.. •1?,emr

-t
(e,r: s) VJI (mm)- ----i-

i 8.4 18
j
I

8.4 18

8.4 18

8.4.

- .. --.-. ...·?----- -- -----·-·
Length

I

Le rnth

I
er t : i1 ler;.cth

Td· 1 iT, t 1
Enc r-c . ·.c-i ··-1 In c r-o. e i: E

lcr.ith 6fi weig?t f
!

me uth
I the s-;; e-

; the: E.•
u p t : 1cics B. pitu2Lr·\.

I (mm) (mm) (mm)
i (gms) ,.

i
6oT,-, 99 24 -?--

' I i
, 60

I
21

··

99

i

f r-cn

er: 1-.1 c, f f .i n

g:ill
cr.v cr

(mm)

24 4.4

60 21 2499
1

4 .. 4

60 21 2499 4.4--------
Mc1.hsccr (B.?r1.Jus ii t u i.t c.r a ) wc.:r0 f e c oxp c r ime n t c.l. d ie t c1. n t rdn i r.g (2.5% pr . t o i n )
for thirty c:.,·ys ? t 25-27cC ( f wr·ter t.e nr.e r. ture ,

Ne mc r t rLi t y c.c c ur r-e c' c'uriri.g the e x pe r Lme nt r 1 pcr i c d ,



3 ?
3 3

60 12

8

35 1

6

25 °/o Protien.

0

I 9

5

- -0
.0- -

3 .,

0 2 o-

5

15 300
Days

wt-
length- - -
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Table Nc.VII(Gr(JU' C)

hesu1t cf the f e e c i nr ex re r ime n t with Mahsee:c (Bt-?rbu§_• r.Eu?t?.E.:.J ?ro
c.

a. of -?'otalI Length
pec i.e s

I
Weight

I

from
?rbus e

f
of the I mouth to

ituitor, I Species
I
the end gill mc uta

I ?- i
of till cover

1

I

u ot o

I
?2-1itor!1 cover upto en - tail end

I I of tody I

l

-+-· - ---?-gn-1s_)_vJ_.,.___cm_m_)___..,__cm_m_)_...,_
(mm) (01? --+--(-mm_)

__
!
! 7. 1 18 60 21 i 99?

"

-?::;,???nt:th r
;·-o_t_[_J.1-. ··?-'Io_t_a_l_

from I of t r il
I

Le ng th
Tot, 1

end of fin from length of
the spe-

we igh t cf
the B.

c i e s B.

(gms) w

24 3.1

17. 1

!

I

'

i
7 .1

!

18 60 21 99 24 3.1

18 60
i

f
21 99

I
I

! 21 i 99 I

l
I

I

_L 1._ l_____.___
24 3 -'1• I

18 60 24 3.1

.'·

Mahseer CBatbus. pit1:!3-tor2_) were. fed e x pe r Lrn en t r L diet c on t o im.ng (30% pro t.e i r.v
0for fifteen days E. t 25-27 C of water t em pe r e t ur-e ,

No mort8lity occurred during the e xpe r i.me n t aL period.
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gr ou p C.

ko su Lt cf tho f e o d i nr experiment with Ml:hs2er (Brrbus. pctu i.t or-. )

Tc,t:: lof !Tckl
its jv:e igh t
us.

le,
f t hc-

1 tcr D.ol Spe C ao S

!Br rbus o

Length Length Lent th
of t , il
fin

TcL 1

length
fre:m

Lnc r c r.s i ng Incr e , s i.r.gfrcm from

mcuth
upt o

t a i.L end

lcncth cf
I the s11ec-

Le s Bo

weight of
the ]io

pitui_??-

mouth tc,
the end
of gill

I

end. o f
£ill

!

I

cov er
u pt o end
cf body

pituitc.r? ..

__....,.__.....__vJ_?(p1!11..;..)__"-.....Cm_m ) _ -+--(_m_m__)__........__(m_m ) ---+--(:-.m_m__)__---1i--(_m_s__)_w_
I

110.5
I

!

ho.5
l
l

?0.5
I

I

i

pco4

I

cc ver

20 71 22 113 l 38
I
j

l 38
t

I 38
i

f 38

I

6.5

6.5

6.5

20 71 22 113

113

113

20 71

!fohs0er (.!3?rbus .. pituitcirn) wc·re fed cx pe r Lme n t.rL diet cc nt r Lnar.g

(3-0% protein) frr thirty d :..:;ys : t 25-27°C cf w: tc;r t c mper-rtur-c ..

20 71

Ne mo r t .. lit?:, oc c ur r co dur in? th o cx pe r i.me nt ; 1 pcr i c d ,



? ,?-?
r+

I..O3 3

61' 12
0°/0 Prot ien

55 11 wt-
L---

I
45 9

40

35 7

?a 6

25 5

20 4 - -0
0- -,,"'

15 3 .,,.,.,"',.,.
10 2 Cl'

5 1

0 0 0 15 30
Days

I



-23-

'11: I b L« No., D (Grr·Ut1 D)

Rosul t cf the f o . ding experiment 'l:1ith Mnhs1:: e r (BLrbus. pituitc r )
group IJ.

•
?-..--- -

,e:-iTo?, 1 1;ngth Lengt h Lcnr,th Tut: 1 'I'o t -1 Tc t a),
orech.S !w(?irht

I

f rem frcm cf t . il len[,th Lnc r o r s ing Lnc r-o ?.silite IC
f the

I

mouth tc enc C. f fin
I
frc.m

i Lo ng t h of Wt.;it2h? o f
I the ?--

!lli1Jt0rajSp0chs
.

the end till mouth the spe-
IB. rbu s ,

I
c f gill ccver upto ? B. pi tuitorc.Ipituitor? co v c r- luotp enc' t oiL end £i tui tcr a ,

I

C, f bcdy
I
t

I

(gms)
\?1 (mm) (mm) (mm) (mm) (mm) (gms) w

!
! ...

I I

i

12.2

I

21 73 22
I 116 41 8?2
I

12.2 21 I 22 I 116 41 8.2I

' '2 ?

I

, -?

i
12. 2

I

I

21

73

I

i 73
i

173

'

I

j 22
I

I
22

I

I 116

I

I

I

41 8.2

21 116 8.2

i·1ahse0r (BLrbus. pituitcri. ) were f c d expc r i.mcn t r.I diet c on t , ining

(35% pr c t ei r, ) f'c r fifteen d . ys rt 25-27cC o f vJ,. t e r t empcr r t ur e ,

lt mcrb.lity occurred during the ex pe r i.me n t . 1 y1eriud.



Tuble No_ X (Group D)

Result 0 f lthe fee ding experiment with Mah seer (Bnrbus. pituitorn)
group D.

t

!&. of Tot el Length Length Length Tuti.'l Totc.'.l Totul
SJ:€Cies weight from from of tnil length Increasing Incrensing? of the mouth to end of fin frcm length of weight of
Dituitora? Species the end t gill mc;uth the spe- the ?o

Borbus. of gill cover upt o cies 1?_. Eituitora.
:J2ih.itoru cover upto end t ai L end 12ituitora

of body

I (gms) w (mm) (mm) (mm) (mm) (mm) (gms) w

··- .

1. 25.2 28 90 29 147 72 21?2
f

?. 25.2 28 90 29 147 72 21.2
I

?.

t

25.2
i

28 90 29 147 72 21o2
•

'

t 25.2 28 90 29 147 72 21.2

-
Mnhseer (Barbus. Eituitorll,) were fed ex pe r imcn t cL diet c ont i.Ln i.ng

(35% protein) for thirty dcys ut 25-2?°C cf WGter temper?ture.

? mortality 0ccurred during the experimental period.



CGl?\PH NO. 4--
-·

•

WEIGHT LENTli RELAXIQNSHIP .OF THE ·FISH (BAlIBUS- FITUITORA)F1D ON 3596 l'.•HGTJh..
-

'



3
3

70 14

65 13

60 12

55 11

50 10

45 9

40 8

35 7

30 6

25 5

20 4

15 3

I 10 2

5 1

...0

3

/

.... -0

....

35°/. A-otien.

wt-
length- - -

0 O 15
D ys

30
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LENGTE?-WI:IGE':I.1 RELATIOIJSHIP OF 'I1EE FISH FOR F;STDiATION OF
PRODl:CTIVITY r.rvzr..

RESULTS:

The analysis of lenf;th-weight relationship was expressed
as f'o l.Lovs :

W = a Lb
, where W is weight L is length and a and

b emperically derived constants determined by standard regression

analysis. This was further expressed lorritha?ically as

log W = lo? a+ blog L.

Applying the method of least scuare ·? we find the values

of 'a' and 'b' as

::-
( n r, ).9??- _

log w) ? ( E l.E..e. L ?{· E lo_g w)b
2 2n I: (log L) -· (}:: Log L)

log J? log L)2 (E log w) - [[ log L * E(log L * log w)]a =
2n L log 12 - (r log L)
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Now putting the values from table in the equation for

finding the values of band log a.

b = (n E (log 1 * log w) - (E log 1 * r log w)
2 2n E (log 1) - (E log L)

(23 * 91.301445) - (39.158889 * 52.934678)= -------?
23 * 122.32554 - (52.934678)2

= 27·0701 = 2.402610611.4073

b = 2.4026106

For log a = (n E log 1 * log w) - (r log L * log w)

n E (log 1)2 - (E log 1)2

log a
I')

= _[L: ( log L) c
( ? log w)] ?

[ (;:: log 1 * E ( log L * log w)]
n E (log 1)2 - (E log 1)2

f
(122.32554 * 39.15J889) - (52.934678 * 91.301445)= _:___;;;_....;....;...___;;;;.z_._??...;;_:..-,;...;.__.;,._;;;___;,,__....;_,_;_

(23 * 122.32554) - (52.934678)2

42.88"03
11.4073 = - 3.7590227

b = 2.4026106

log a = -3.7590227

so equation becomes

log w = -3.7590227 + 2.4026106 log L

w = antilog (-3.7590227 + 2.4026106 log L)

consult Table 11.
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CONCLUSION?

The emperically derived results shew that any experiments

t? be conducted on food, feeding behaviour and propagation of the

fish should be deduced using length-weight relationships, so that

comparable results may be Pbtained.

="
.)



LENGTH-WEIGHT RELATIONSHThi-: TABLE NO. XI

'" L
'

2?lo. of I Loqw Logl Log L?': 1 ogw
s pee i ss gram "t": 1 logL

l

99?9 I

I
I

1 • 7.0 1 .995635 1 .6?4911 3.982559
I

2. 11 .o 11 3

I

1 .0413 92 2.053078 2 .13 8059 4 .21 512292

1 5 .o 1 21 1 .1 76091 2 .082 785 2 .4497520 4 .33799333.
I

I

4. is.o 132 1 .255272 2.120573 2.6618959 4 .4968298

5. 25.0 147 1 .39794 2.167317 3 .0297791 4.6972629

6e 28.0 1 52 1 .44 7158 2 .1 81 B4 3., 574497 4.7604257
7. 35.0 165 1 • 54406 ,3 2.21748 3 .h239399 4,9172175

8. 40.0 177 1 .602059 2.2479732 3 .6013 356 5 .0533 83 5

9. 46.o 1 $+ 1 .662 757 2 .264811
I

3. 765?03 5 .129396

10. 50.0 189 1 .. 69897 2.2364618 3 .7996815 5.0017613

11 • 62.0 213 1 .79239 2.328379 4.1733632 5 ,4213487

12. 66.5 212 1 • 822 82 2 .. 326335 4.2444899 5.41 H3345

13e 72.0 225 1 .857332 2.35218 4.36878815 5.53227507

14. 75.6 230 1 .87852 2.36172 4.43653 82 5.5777213

15. 79.5 239 1 .900367 2 .37 8397 4.5193271 5,6567722

16. 82 .o 245 1. 913 813 2 .3 39166 4.5724169 5. 7081141

1 7. 88.o 254 1 .9L1-448 2 .404833 4 .6 761496 5.7832217

18. 93 .s 261 1 .970111 2.41664051 4.7627416 5.8401513

19. 105 .o 280 2 .0211 39 2.44771581 4 .94616W? 5 .9835322

20. 113. O 288 2.oc:307 5 .0493039 6.0496092 .4593 92
I

21 , 114.S 296 2.051805 2 .4712 91
71

5 .0179077 6,1072826

132.5 317 2.122215 5 .3077?#9 6 .255296122. 2.501059 I

23. 142.0 339 2.15228 2.s30199
I

S .4456967 !
6 .4019069

39 .158389 52 .9346 78 91 .301445 122.32554
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OBSERVH1'ION ON PR01EJ\.l'? BBHhVIOUR

The fish show two ty, c of diurnal movements; Short-length

movements in slow WL.ter. These donnot exceed more than 60 yards

ur-stream and do wn= s t r e am lures. Long-length movements during

which the fish and.?? school travel ur-stream in the morning

(6,00-6030 am) travelling evercl hundred yards and hen travel

back to the lake at approx. 11.30 am to 12.00 noon.

PHOTEhN MOVEkbNTS

The fish show single erratic movements by zig-zagging Dr

looring in the stream. This protean behaviour is shown during

down-str8am and u?-stteam journey, fish od not travel rarallel

to water flow but show protean behaviour by zig-zagging so tha.t

when they travel :down-stream the water flow is at 120° to the

right or left of the front region of the fish. Similarly, while

travelling up-stream, the water flow hits the tail at 6o0Q This

zig-zagging protean behaviour is used as a r o s tur a l. device by

the fish to offer least resistance in water and at the same time?

movements at an angle to w:ttef flow facilitate swift journey using

least possible energy. Whereas, when showing movement-rause the

fish always orientate rarallel to w&ter flow.
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CONCLUSION

The fish Barhus pituitora uses protean behaviour
as a means of energy conservation during up-stream a down-stream
for energy.
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INDUCE BH?EDING

Two males weighinb ?* kg and one iem?le weighing 1? ks were

used in the induced s r awn inr ex! f?riment.

The 1reserved rituitnry (m?le and female) of the fishes waa

homogenized and diluted with a d r o
,

of distilled wat e r , The sample N;--

then centrifuged.. Intr amus c u L: .r' inject ion of lthe female r.Lt un i t ary v»:

then given b the femRle fish at D rotio of 3 mg/kg of the body weigh?

After four hours another injection vtxe e_iven at a ratio '"'f 5 mg/kg. :·:

female was then freed into he haiae net. The net was s1read in the Q??

aquarium water, so that it did not touch the bottom.

Same rrocess of injectionig male rituitary was simultanesuly ?· ·

with the two males, which were also released in to the same net. hft9?

time the female showed s ; Lash i.ru movements in w at e r , After seven and }. .

hours the female secreted the s j.nwn and the male discharged mid over -'-.i?.r

eggs.

Hatching of the eggs occurred after fourteen hours or the fe .. :-·: ..

ation. Two nets were used, one wns lurge and the other one emall. The

larger hara cont a i.n ed the smaller one inside it o \..hen the eggs hat chc.

the larvae came out of the mashes of smaller one an d went to the Lar gcr r ,

mesh, through which the fingerlings could not pass down.

After the com?letion of this 1rocedure, all the fingerlings

were transfered to the rend. The care wns not rnured nt once in the

rand because the abrurt chonge of ternperatur? may effect fingerlings.

The cage was gradually 1·oured so that fingerlin?s could aelamatize the

t emj.e r at ur e ,
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GENELi1.L DfoCU.SSiul'J

}resent studies were conducted to Etudy the :r,ossibility of

sucessful breeding and jr o ag at i o n of the fish Mahseer Barbus

so that it may be utiliz?d as an economic cor}.
A-biotic factors flay an im1 rortant role in the ?roductivi?

a g Lv en , Initial studies on the stream sujj Ly ing water to exr.er ..

tanks, nnd later exreriment2l studi?s canductod in the aquariumr

Lnd i.c z.t e that t emj.e r c tu r e and Oxygen are cantrolling factors in i ·

su?essful i,roragation and survival of the fish in fish tanks.
Similarly, rH also rhays an imrertant role in the survival of tho f)

It is important to know a t·J?ranced diet if one intends to Uc c. .
l -

fish for economic 1ur1oscs. Previously, studies hove been made en;,
c ar ps with r e s j e c t to their dietary e ne r gy , But these were:• .a i.n,t ..

r

concerned on the u t Ll Lz o t i.o n of c ar bo h yd r-ct e s (11.Jcyaokri'?TI"·

:'.. ti.,. ?969; Chinkichi e t s aL, , 1976 ). Present studies Lnd i.c at e t.hu i.

for economic growth of the fish n. deit consisting 35% j i o t i cn is L10.·

effecients es shown in Le ng t r=-we i.gh t r e L. t i.onsh Lp Viz W=antiloc 1··3

7590227 +2, 4026106 log L).



-33-

Failure of the ma?or carrs to breed in ca?tivity, is

in}urt due to the refrectivencss to induced spewninr, though

successful s t u d i ce h o ve been mc:1.de in some c ar ps (Doha and Dewan ?.,r

Qazi 1965; MitrG, 1969; Cr.= V!'lI i 1:C; Singh, 1969; Jafri, 1977.

Pr-e s e nt studies Lnd i.c rt e a br e ak through by sucessfully
inducing srawning with hormone injection.

Occurance of rr o t e an behav i.o ur in · rey organisms has been

reviewed end discussed by Hurni hries arid Driver (1967 ), and Humj.r i e s

and Driver (1970). No evidence is av a iLab Le on the eco-behaviournl

asj ects of I rote an d i.s p'l ay s involved in other be hav i ou r-e L rat terns e??r

forfor c o ur t shi d i.e j.Lays (Iqbal, pe r-s cnaL observation), fresent s t ur'

indicate t hzrt j.r o t e an d i s iLays are used as j.o s tur e L ?nrj ce for ene· L?J

c on se rv at i o n , Such j.o s t ur r.L erotic devices ::Te c omjar ab Le to sudd e n

jet blasts emiloyed for irorulsion.
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1. NEED FOR AD.JITI01\!AL RESEJJ_HCH:

Further studies arG recommended on the feeding behaviour
and dietary formul?tion. These studi0s will be m?de on weight
length relationships, so that a model for economic breeding
of the fish may be formulatedc

2. Studies on the sexual behaviour are also recommended as
only initial observations were made during the present study.

3? Studies on the growth r?te of the fish are also
recommended for economic purposes.

4. Lastly detailed studies on the breeding biology, using
modern induced breeding techniques should be madee

It is recommended that thr-: above mentioned Etudies
should be conducted for a period of three years.

Note:- An extension sbheme is being submitted under
separate cover.
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L L3T OF PUBLIC11.TION:.S:

Papers under preparations.

i) Environmental factors controlling the survival 3nd
breeding of the fish Barbus pituitora.(Mahs0.er)

ii)

iii)

iv)

??,oding behaviour of the fish Barbus pituitora ..

Leng?h weight relationship of the fish Barbus pituitora
Protean behaviour exhibited by the fish Barbus pituitora
as a postural device for energy conservation.
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