














































































































































































































































































































































































































TABLE o9

A COMPARISON OF THE MERISTIC CHARACTERS OF TWO POPULATION OF
CHANNA GACHUA,ONE FROM THE POND AND OTHER FROM THE STREAM.

' TN ST REATM
PARAMETERS -_%Uerage Range Average ‘ Rangs
Dorsal fin rays 3241 31 - 34 31.5 31 = 34
Pectoral fin rays 13.3 11 - 14 13.2 13 = 14
Anal fin rays 1746 173= 19 194G 16 = 22
Caudal fin rays 13.0 Constant 13.0 Constant
Lateral line scales 3845 37 = 40 3845 36 = 40
Lateral line fran- 33/5% Constant 3%/5% Constant

sverse scalss.
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Girth ¢
Girth values were recorded to be 65.52 in the pond indivi=

duals and 63.85 in individual from the stream when‘représented

as a percentage " of standard langthe

MERISTIC COUNTS

The results of the varibus meristic counts obtained for
Ce. gachug from. both the systems are presénted in Table- 9, The
dorsal fin rays‘were found to range from 31=34 in the individuals.
from both the ecosystems. Average fin rays were recorded to be

32s1 2and 31.5 for individuals from pond and stream.

The pectoral fin rays ranged from 11-14 and average fin
ray count was 13.3 for the specimens from the pond. In the cass
of individuals from stream, the fim rays rénged from 13=14 and

the avergge count was 13.2,

Anal fin rays ranged from 17 to 19 and 16=22 for the in=
dividuals from pond and stream réspectively. Average counts wsre

17.6 (for pond specimens) and 19,0 (for stream individuals).

The caudal fin rays were 13 in both the cases and con=
stant 1in number. The lateral line scales ranged from 37«40 and
36=40 in both the populations. Average counts were 38.5 in both
the cases. The lateral 1line transverse scales were found to be
constant. The count being'B%/S% for individuals both from pond

and stream.

- INTRASPECIFIC DIFFERENCE :
The various regression equations of the studied parame=
ters have been presented in Table 10. The regression of total

length on standard length show a difference in the equafions as

follows t=
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1.2799 + 1.1649 % (Pond population)
= 0.4414 + 1.1894 X (Stream.population)

i

< =<
noon

Similarly, differences have been observed in regression
equations of standard length Vs predorcal length; head lengths
snouf length; eye diameter; post-orbital lengths; inter-~orbital
length; body depth; head'depth; length of dorsal fin; length of
caudal peduncle; height of bectoral-Fin; base. of anal fin and
girth. Only standard length Vs height  of dorsal fin gave a
somewhat similar result in both the 'populetiqns. The equations

are s
Y
Y

-~ 043789 + 0.1234- X (Pond population)
~ 0,2978 + 04,1169 X {(Stream population)

The value of the Height of dorsal fin expressed'in percentage of

standard length wereAalso found to be (jsimilar in the individuals
' from both the pond apd stream (Table 10). The observed values of
all the mcrphometric measurements when plotted as scatter diagram

aggregate in straight lins.

INTERSPECIFIC DIFFERENCE :

The measurements of morphometric characters in percentage

of standard length for.Channa stewartii and C. punctatus have-

been summarized in Tables013 & 14,

The regression equations of the studied parameters have
been found out and presented in Table 15. The regression equa;
tions of the various factors on the standard length were found

to be different 1in all the spescies studied.

The values of pre~dorsal length; head length; eye diame~
ter, post-orbital length, inter-orbital lehgth, length of upper

- jaw, head depth, body depth, length of caudal peduncle and girth



TABLE 11

- MEAN BIOMETRIC INDICES IN VARIOUS SIZE GROUPS
OF CHANNA GACHUA FROM THE POND

Length groups

t i 1 {
coeidealll am= 1 10=29mm | 30-49am | 50-69mm | 70-89mm
Ratios ! ol ! !
_______ L A N S,
TL/SL 1424 1422 121  1.20
TL/H 3.83 3093 4410 3491
TL/BD 6e43 6445 6.80 6425
TL/DF 2428 2.24 1 2421 2423
TL/10W 7.93 B.42  B8.45 7459
TL/ED © 17.0 19.6 22432 21413
H/ED 1.44 1455 1461 1466
I0W/ED 2414 2¢33 2.63 2.78
H/PF 1449 1452 1446 1.57
TABLE 12

MEAN BIOMETRIC INDICES IN VARIOUS SIZE GROUPS OF CHANNA BACHUA
* FROM °~ THE STREAM -

' ! 1 N 1 =
Length. groups! 1 1 1

e “‘10-29mm§30-49mm§50-69mm§70-89mm§90=109mm§j10-129mm
TL/SL 1.21 1.18 1.20 1.19 1.20 1.18
TL/H 3.88 4e12 4e14 4402 4406 4e13
TL/BD 547 6475 6.36° 6428 641 6.0
TL/OF 2.33  2.13 - 2.16 2.10 2417 2.22
TL/I0W 6446 8.90 8.76 8.89 8.71 . 8.57
TL/ED 12,3 2244 24,2 24.75  26.91 28.57
H/ED 1,07 1.56 1.70 1.82 1.96 1,98
I0W/ED 2.06 2451 2.76 2,78 3,08 - 3.33

H/PF 1.28 1.5 1,43 1.50  1.53 1.52

Sy



MORPHOMETRIC ANALYSIS OF CHANNA STEWARTII

TABLE 13

Paranoters  Mean [vepese . fanes B of
Length Length

Predorsal 17.58 33.38 1065 = 2640
Head 14453 27459 8.0 = 2140
Snout 3.80 7021 2.0 = 5,8
Eys 2.84 5439 2.0 = 3.6
Post orbital 8498 17.05 5.2 = 13.0
Inter orbital 7191 13,65 445 = 10,0
Length of Upper Jaw 4e71 B.944 2.5 = 7.0
Head depth 7463 14448 4.9 = 11.0
Body depth 9463 18428 562 = 1345
Least height of body  5.46 10436 3.0 = 8,5
cength o ot 6.36 12,07 4.6 = 9.0
Length of DaF. 32415 61.05 1840~ 4640
Height of D.F. 66475 12,29 440 = 10,0
Helght of Pectoral 1125 21436 6.0 = 16.0
Height of Ventral 4471 8.94 2,0 = 740
Height of Anal 5.87 1114 3.0 = B.8
Base of Anal 22,0 41.77 12.0 = 32.0
Girth 3175 60,292 19,0 = 44,0
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TABLE 14

MORPHOMETRIC ANALYSIS OF CHANNA PUNCTATUS
Pavameters  fean  Vage Eof  Range B of
length length

Predorsal 14,61 38.64 8.2 = 10.0
Head 11.96 31463 Be0 = 16.0
Snout 2.855 7455 1.8 = 4,0
Eye 2430 6.08 1.6 = 3.0
Post arbital 6495 18.38 441 = 10.0
Interorbital 5.43 14.36 3.1 = B,0
Length of upper jaw 3,88 10426 2.8 = 5,0
Head depth 6620 16439 4.0 = 8.5
Bady depth 7.20 19.04 448 = 10.5
Least height of body 3.78 9.99 2.0 = 5.1
Length of S ne1e 5,08 13,43 2.8 = 7.0
Length of dorsal fin 20.93 55435 12.0 = 28.0
Height of dorsal fin 4441 11.66 146 = 7.0
Height of pectoral Fin  8.26 21.84 5.0 = 12.0
Height of ventral fin 3,05 B.06 1.0 = 4.8
Height of anal fin ° 3.81 10.08 7.0 = 64,0
Base of anal fin 13634 35,28 740 = 1840
Girth 24,81 65461 14,0 = 34,0
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when expressed in percentagm,of standard lenqgth were found to be
higher in C. punctatus in comparison to C, stswartii (Tables-13
&‘14). Only few characters viz. least heighf of body, length of
dorsal fin, height of dnfsal fin, height and base of anal expre=
'ssed in percentags of standari length weré found to be higher

in C. stewartii.

BIOMETRIC INDEX IW C. SACHUA

For sach character, a mean bicmetric indek for each 20 mm
iength groups has been calculated. It is quite clear in the pre-
sent study from the Tables 11. & 12, that the growth of head, dor=-
sal fin and standard lengtii in relation to the total length in
C. gachua for the size range studied are isometric. The growth
of body depth and inter-orbital width in relation to total length
illustratss positive allomatrv whéféés, that of eys-diameter
(ED) ia relation to total length (TL) shows a negative allometry
(Figs. 18 & 19)s This has been observed for the individuals both

from the pond and stream.

The ratios between head and eye diameter (H/ED)s Hsad.and
pectoral fin length (H/PF) and betweer inter-orbital width and
eye diameter (IOU/ED) were examinéd to see whether or not, they
Vafy with increass in size of the fishe. The results are tabulated

in Tables 11 & 12,

BIOMETRIC INDEX IN C. STEWARTII AND C. PUNCTATUS :

For abch'character, é mean biometric index for each 10 mm
length groups was calculated to see whsther it is constant or
varying with increase in size ofi*the total length (Tables 16 &17).
In the present study it has been observed that the growth of ths

head, dorsal fin and standard length in relation to the total

[
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TABLE 16

MEAN BIOMETRIC INDICES IN DIFFERENT LENGTH GROUPS OF CHANNA
- STEWARTIT R

Length drouns 34-45mm 46=55mm 56-65mm 66=75mm 76=B5mm 86=95mn

- e MR WU S M A R VM e eSE R TR g WEl wSE WA AAR e v

TL/SL 1424 1.23 1421 1422 1.18 1.23
TL/H 4450 4436 4441 4425 4441 4e52
TL/BD 6492 6440 7412 6400 6458 7.03
TL/DF 2.00 2.08 1.97 2,00 1.88 2,06
TL/IOW 8,00 8.80 B.76 8.80 9.02 9.50
TL/ED 18400  19.59  25.90 22,00 21.84 (26.38
H/ED 4,00 4448 5.86 5.16 4494 5.83
I0W/ED 2425 2422 2495 2450 2442 2477
H/PF 1.33 1429 1429 1.29 1.25 1431
TABLE 17
MEAN BIOMETRIC INDICES IN DIFFERENT LENGTH GROUPS OF CHANNA
; PUNCTATUS -

Length groups

Ratios

28«37 mm

38=47 mm

A WM OS wRD OB GE e s e Am sy w

48«57 mm 58=67 mm
1419 1«21
4,00 3487
6,70 6420
2416 2421
9.13 7675

20.38 20.66
5.09 533
2423 2466
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length in Ce. stewartii and'g.lpunotaggg are iscmetric or in other
words it exhibits a constant index (Figs. 20 & 21). The gro@thv
of the body depth in both C. stewartii and C. punctatus and in=
tafuorbital width in C. Eunctaggg in relation to total length, .
illustrates pbsitiue allometry whereas, eye diameter in relation
to total length both for C. stewartii énd'g, punctatus shows a
negative allometry. Inter-orbital width in relation to total
length for C. stewartii unlike others also shows negative allo-
metry. The ratios wsre examined between head and eye diameter,
head and psctoral fin and inter~orbital width and eys diamsetsr
to see whether they vary - with increase in size of the species

studied. or not ?

LENGTH ~ WCIGHT RELATIONSHIP

LENGTH-WEIGHT RELATIONSHIP IN C. GACHUA ¢ : ’

The entirs lenqgth weight data of Channa gachua was pooled

into a single equation which was calculated to be :

Log ¥ = «5.2609 + 3,1821 log TL (Limnophilic specimens)
r = 0.9963 E
Log Y = =5.7104 + 3.3942 log TL (Rheophilic specimens)

where: Y = Total weight and X = Total length. A. high correlation
befween length and weight has been indicated by the corrslation
coefficient. This higH value is an index of the reliabilities of
the observations. The derived parabolic equation for limnophi=

lic specimens is as follows :=~

W = 0.000005483 L°+1827

and for rheophilic individuals

W = 0.000001945 L°*>742
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- -
' 1

Since the "b® values are 3,1821.ahd 3,3942 in the specimens from

the pond and strzam respectively, indicates that it follows clo=

sely the cubic law for isomeitric growth.,.

On plotting the anservéd‘average weight of the s%ecies
(C. gachua) collected from both the systems, against the average
observed length, a parabolic curve has bean obtained (Figs. 22 &
23)e A logarithmic grc@th prepared with the above data showed a

straight line relationship (Figs. 22 & 23).

LENGTH;WEIGHT RELATIOMNSHIP IN C. GACHUA DURING DIFFERENT SEASONS:
The length-weight relationship was calculated during the
different seasons to sees the seasoﬁal impact on the relationship.
Summer and winter are the seasons taken into consideration as the
other season are not distinctly marked and merge into these in
this part of the country. The various regression equations have
been tabulated in Table 18 It is evident from the results that
the values of regression coefficient tend to be high during the
.summer season in the species from both the systems i.e. pond and

streame.

LENGTH=-WEIGHT RELATIONSHIP IN JUVENILES DF'Q. GACHUA
The leng£h=weight'relationship in juvenileé is based on

fishes ranging from 18.25 mm to 4é.36 mm (Pond individuals) and

14,0 mm to 54.5 mm (stream individuéls) in total length. The re-

gression esquation for juveniles were estimated to be @

Log W = =4,8503 + 2.8743 log TL (Pond individuals)
T = (0.9982

Log W = =5.6768 + 3.3667 log TL (Stream individuals)
r = '0,9028

The parabolic eduation were determined to be :
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0.00001409 t 2.8743 for limnobhilio specimens and

0.000002104 L 33667

W
W

it

for rheophilic ones.

\

The exponential index (b) for the specimens collected from pond
was less than three™ (2.B743) which reveals that the weight of
the species during the juvenile stage is lighter in relation to

its - length unlike the spescimens from the stream.

LENGTHaWEIGHT RELATIONSHIPS IN ADULTS OF C. pACHUA=:

The length=weicht relationshipé in adults is based on the
specihens ranging from 52.7 mm to 81.5 mm and 58,0 mm to 120.0
mm from the pond andlstream respectively. Ths regréssion-and the

parabolic squations are :

~6.1297 + 3.6456 log TL (Pond population)

- Log W =
T = 0.,9945 ‘
w = 0.0000007413 (°*°426
and : Log W = =5,5723 + 3.3247 loy TL (Stream population)
r = 0.9978 ‘
w = . 0.000002673 L °<3247

A high correlation becwsen total length and body weight is indi- -

cated by the corrélaticn coefficient, The "b% values were found

to be slightly higher than thrse (Tebls 18) which shows that £he

individuals are heavier i% relation to its length,.

LENETHuWEIGHT RELATIONSHiP IN C. STEWARTII AND C.o. PUNCTATUS
For interspecific comparisons in the'length-weight rela-

tidnship in Channids, C. punctatus collected from the pond and

C. stewartii from the stream have been taken into consideration.

The regression equations, correlation coefficient and
exponential indices have been tabulated in Table 19. The. results
obtained during the present study indicates that the exponsntial

“values (b) in C. punctatus and C. stewartii are less than "3".

which indicates that their growth{#s allomstric unlike C. gachua.
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LENGTH FREQUENCY DISTRIBUTION O? C. GACHUA.
" To find out the length Frequehcv-distribution, a graph
(Fig;1f) has been preparad by converting the Freduencies into
hercentages ana Dlofting‘thelﬁame against the respective lquth
groups. The frequency polygon for the entire period of study as
shown 'in Fig.17. which indicates the'presence of two distinct
modes, the first at 21=25 mm length group in both the population
and the second at 46«50 mm in the pond population and 91=95 mm

length grdup in the stream population.

. | CONDITION FACTOR

MONTHLY FLUCTUATIONS OF CONDITION FACTOR IN C. GACHUA :

Monthwise averages of ponderal index of entire one year
has been calculated to elucidatz the seasonal fluctuations and
is tabulatéd in Table 20+ The "K"‘Values showed a steady rise
from the month of 6ctobép to attain é.peak during July iﬁ the
limnophilic specimens (Fig. 24B)e In the case of specimens from
the stream there was a rise from December ondards attaining a
peak in April (Fig. 246). From August, the values dropped down
to a minimum in both the pond énd streah (Table(20). It has
also been observed that the speciés (C. gachua) from both the
systemsvattain a sﬁall peak durirg the year i,s. from April fo
July, whereafter the 5K" valuss Crop‘abrﬁptly. |
_SEASONAL FLUCTUATIONS OF CONDITION FACTOR IN DIFFERENT LENGTH
GROUPS :

In ths present‘study, the condition values at different
lenéths showed that conditioh of the smallest size group is
mich higher (Fig. 24A), which indicates that juveniles have

betier condition factor.



TABLE 20

MONTHLY FLUCTUATIONS IN THE CONDITION FACTOR OF
CHANNA GACHUA

. MONTHS POND STREAM
SEPTEMBER 0.977 1.016 -
OCTOBER 0.710 - 0,950
NOVEMBER 0.925 0.918
DECEMBER 0.989 0.900
JANUARY 0.980 0.937
FEBRUARY 0.972 0.987
MARCH 0.941 1.000

APRIL 1.015 1.206
MAY 1.009 1.060
JUNE 1.015 1.019
auLy 1161 1.182
AUGUST 0.862 0.904

TABLE 21

FLUCTUATIONS IN THE .CONDITION FACTOR IN DIFFERENT
LENGTH GROUPS OF CHANNA GACHUA

LENGTH=GROUPS mm POND STREAM
16,0 =~ 20,0 1,041 0.771
21.0 = 25,0 0,992 0.893
26,0 =~ 30.0 0.824 0.819
31,0 = 35,0 0.894 1.019 -
36,0 = 4040 0.886 0.941
41.0 = 45,0 0.938 1.014
46,0 = 30,0 0,917 0.876
51.0 = 55,0 " 0.988 1.010
56,0 « 6040 0.955 1.060
61.0 = 45,0 . 1.030 1.029

6640 = 70,0 1.102 1.002
71.0 = 5.0  1.259 1.051
76.0 = 80,0 1.321 0,993
8B1.0 = 85,0 1.164 1.212
86,0 = 50,0 - 1.200
91.0 =~ 95,0 - © 1.100

126.0 = 13040 - 10273
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With the increase in length, the condition of the species
falls steadily upto a length of 26<30 mm both in the case of
stream and pond populatione In the next size groub (i, 3135
mm) there is a sudden rise in the condition factor, reaching a
peak at 76«80 mm length group in the case of individuals from

pond and 81=85 mm lennth group for stream specimens (Fig. 24.4).

The "K" values after reaching its peak in 31-35 mm length
grodps (Table- 21), the growth seems to be somewhat cyclic in
nature. Each peak is followed by a decline in the condition fac-

tor and gradual recovsry.

MATURITY AND SPAWNING IN C. GACHUA

!

MATURITY STAGES : : 4
‘The various maturity stages cbserved are summarized in

Table-22, Pollowing the classification of Nikolsky (1963).

CYCLE OF MATURATION s

DVary conditior. progressed From'immature Stage I from
February to maturity (Stage IV) in June and reproduction (Stags
V) in July-August. The Stags VI (spent) were recorded in the
individuals which appeared during Auqust=September and wers found
to be present till October=Novembser. This indicates that spaw-
ning occurs in July and August, Thé ovaries in the specimsns
collected Prom Rugust onwards were shrunken, small énd degenera=-

ted with dark coloured ova, reflecting the postespawning season.

OVA-DIAMETER STUDY :
The various stages in the ovarian development of mature
C. gachua are given i{ TableG22. The ova=-diameter study revealed

six stages of maturity. These stages were in agreement with
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those delineaﬁed macroséﬁpicaliy fcllowing the classification of
Nikolsky (1963). The ovaries QF_thé species from both the popu=
lation mere Fﬁund to contain only one batch of maturing ova clea-
rly demarcated Frém the immature stock. The size of the mature
ova in Stage IV fanged from 0O.64 to 0.74 mm, No ova of interme-
diate size between small and bié Qo mature ova could be
observed. The spent 6Vary gontaiﬁed degenerating ova in different

stages of maturity,

GONADO=SOMATIC INDEX :

The condition of éonads is indicative of the breeding
season of fish (Sinha, 1975). Seasoral changes in the coefficient
of maturity of female has been presented in Fig. 25. The sams
could not be calculated in the case of males because of their

irregular availability during che whole year.

Gonado=-somatic index increased progressively from February
onwards (Fig. 25) reaching its maximum (1.54) in July for the
specimens from the stream. In the pond population, GneS.Il.showed
~appreciably high value during September, whereafter the values
showed a decreasing trend in October, Ncvember and December (Fig.
25)+ In August, the Gn.S.I. values dropped down to 0.27 and 0.18
in stream and pond population‘respectivelya High values of Gn.SJ.
have been recorded during May to June which indicates thaﬁ the

spawning season ranges from May to July (Tables22).

- Plotting the Gn.S.I. values against diFFereﬁt length‘
groups (Fige 26) indicates that there is a definite tendency for
the GneSele to increase with the increase in fotal length from
41=45 mm (Pond) and 51=55 mm (Stream) onwards till it reaches

the maximum in 71«75 mm and 91-95 mm length groups in the



TABLE 22 |
STAGES IN THE OVARIAN DEVELOPMENT, RANGE OF OVA=-DIAMETER

AND
MEAN GONADG=SOMATIC INDEX (Gn.S.I.) IN CHANNA GACHUA.
DEGREE OF MONTHS OF RANGE OF MEAN
STAGES miruraTion ~ APPEARANCE  pyp7i pBT- OVA DIA= Gn.S.I.
LITY METER (mm) OF POND
& STREAM -
I Immature Ova transparent February 0.184 to 0.80
and yolkless to March 0,272
II Resting Translucent. March to 0,280 to 1.50
= : April 04520 -
ITI Maturation Translucent and May 0.560 to  1.45
: yolklesse 0.629
1V Maturity. Ova large and June 0.640 to 161
fully yolkaed 0.720
v Reproduc-= 0Ova largs and July to 0.744 to 154
tion free from sach August 0772
ohaher. ,
VI Spent Shrunkens,small September 0,200 to 1.30
and degenerated to Octo=- 0.280
dark coloured ber

ova, together
with transparent
ovary.
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specimens collected from pond and stream respectively and then

drops to lowsr levels.

'SPAWNING SEASON :

As mentioned earlier, spawning activity in fishes can be
classified into four types. Observations based on the data on
maturity studies of (. gachua indicate that the fish belong to
the Typs=~l of the categofies stated (as indicated in Materials

«

and Methods). '

o

The cycle of maturation already described earlier pro=-
Qidés a good indication of the extent of the development of
ovaries with respect to the time of thg year. Ovary condition
progresssd from immature stage I from February to maturity
(Stage 1V) in June and reproduction (Stage V) in July=-Auqust,

indicating that spawning occurs during June to August.

SIZE AT FIRST MATURITY

No immature specimens of C. gachua were encountered dur-
ing the breeding season. It has been obssrved that all the spe-
cimens bslow 36.0 and'ai.D mm from ths pond and the stream res-
pectively, wsre found to be immature. It is clear from Fig. 27
that 50% of the specimens, mature at length group of 51.0=55.0
mm in both the pond and stream population and practically all
were mature at 61.0=65.0 mm and 66,0=70.,0 mm éize group onwards

in the pond and stream population respectively.

FECUNDITY

In C. gachua individual fecundities varied considsrably
from individualsto individual and ranged from 243 eggs in ths

specimens measuring 77.0 mm in total length and weighing 4.395
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gms in total weight to 1523 eggs in those measuring 87.0 mm in
total length and B.624 gms iﬁ total weight for individuals from
the stream (Tabléjzz).'ln the individuals from the pond, the
Pecundity varied Ffom,160 eggs in the specimen measuring 60.0
mm in length and weighing Zof84 gms to 1170 in the specimens

measuring 96.0 mm in length and 10.15 gms in weight (Table 24).

The relationship between fecundity and total length,
Pecundity and total weight, fecundity and ovary weight and total
length and ovary weight have bsen calculated and presented in

Fig. 28A to F.

(I) Fecundity versus total length : On plotting the fecundity
values against the total length (Fig. 28E & F), a curvilinear
relationship has beenﬁobservedywhich indicates that the number
of sggs increased with the increase in length. When expressed
logarithmically, it ogzve a straighf line relationship which in=-
dicates that the nuhbet of eggs in the ovaries increase in por=-

portion to the length of the fish. The equations derived ars :

-
il

Log F = =2.0600 + 2,5490 log T. (r 0.8657) for pond
population; and

Log F = =5.2465 + 4.,1751 log TL (=
population. '

0.7427) for stream

The correlation coefficient wers found to be quite'high in both
the cases thereby indicating a high degree of positive correla=
tion (P < 0.01) bestween the two parameters. The relationship T =
between fecundity. and length from both the pond and stream pop=

ulation has been illustrated in Fig. 28E€ & F,

(11) Fecundity versus Body weight : The relationship between
Pecundity and body waight was found to be curvilinear for both

the populaticns (Fige. 28A & B). On plotting the log values for
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body weight and Pecundity, » straight line relaﬁionship has bseen

observed and the derived regression sguations are &=

Log F = 2.1628 + 0.8706 log W (r
populationy and

Log F = 1.7740 + 1. 2320 log W (r
population,

0.880) Por the Pond

0.781) for the Stream

The correlation coefficient values were found to be significan=

tly high (P < 0,01), thereby indicating a high correlation.

(III) Fecundity versus Ovary weight : Regression analysis indi=
cated significant relationship between fecundity and ovary

weighte The squations describing the relationship are :-

Log F = 3,2718 + 0.5084 log ow (r
‘population; and

Log F =.3.4211 + 0.6924 log ow (r
populatlon

0.9361) for the Pond

0.8628) for the Stream

High *r' values in both the cases indicate high correlation
(P < 0,01). Fécundity, plotted against ovary weight revealsd a

linear trend {Fig. 28C & D),

(IV) Total length versus Overy weight : The mean valuss of total
length and their respective gonad weight were arranged to sstabe-
lish the relafionship between thess parameters. Like other para=
meters, logarithmic representation gave = straight - line (Fig.

29A & B) and showed an\increaéing trend in gonad meight with the

increase in the body length. The regression squations ars :=-

Log Y = =6.0186 + 2.7389 log X (r = 0.9218) for the Pond

population; and

Log Y = =8,8250 + 3.9540 log X (r
population.

0.7760) for the Strsam

High correlation of coefficient in both the cases has been com=-
puted which shows a high correlation (P < 0.01) betwsen these

parameters,.



| TABLER 23
FECUNDITY IH THE STREAM POPULATION OF CHANNA GACHUA

TOTAL LENGTH BODY .OVARY . RELATIVE
- (mm) WEIGHT WEIGHT FECUNDITY  FECUNDITY
(gm)  (gm) |
6740 3,10 0,050 218 1025
70,0 3,45 0,043 251 7247
7740 4.39 0,025 243 55.2
7840 4.94 0,075 547 110.7
8240 6.54 0,108 333 50.8
8440 7.12 0.150 862 120.9
87.0 8.62 04247 1523 17646
92.0 9.61 0250 583 6046
96,0 9.11 0.207 1125 123.4
TABLE 24 - -

FECUNDITY IN THE POND POPULATION OF CHANNA GACHUA

TOTAL LENGTH BODY  OVARY RELATIVE

(mm) WEIGHT WEIGHT FECUNDITY  FECUNDITY
gm (gm :

4840 1.13  0.010 275 24343
53,0 1.328  0.013 229 16547
5440 1.78 0,017 252 141.0
58.0 1.86  0.015 175 93,9
6040 2,18  0.012 160 7342
6140 2.65 0.040 276 10441
6240 2.45 0,028 343 140.0
7240 4,70 04150 513 109.1
82.0 6e42 0,200 1040 22142
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RELATIVE FECUNDITY :
Data on relative Fedundity:has been presented in Tables

23 & 24, Relative Féoundity was found to befhigher in the pond

population (140.67)‘whefeas, in the stream populatioh, it showed

relatively lass value (97.044).

FOOD AND FEEDING HABITS

COMPOSITION OF GUT CONTENTS :

Different ﬁercentage composition of each food items in in=
dividuals bqth from the pond and streaﬁ have been summarized in
" Table-25. Food elements Paund in the digestive tracts of all
the specimaens BXamined have been arranged in Fouf broad groups,
iees (1) Detritus (II) Uegetable matter (III) Phytoplankton and

(1V) Zooplankton (Fig. 30A & 8).

(I) Detritus : It is seen that this group formed 61.8 and 57.3
percenﬁ of the diet in the gut for pond and stream individuals

respeotively'and these ranked as the most preferred food item

(Fig. 30A & B8).

(11) Vegetable matter : This group figures next in order of pre-
ference, forming a total of 25.3% in the gut of the pond indi-

viduals and 25.8% in the stream ones.

(I11) Phytoplankton : It was represented by Chlorophyceae and

Bacillariophyceae members.

(a) Chlorophyceae : This group of algae was represented by

Scenedesmus’s Spircayra; Zyonemas Mougoetiaj; Phacuss Gymnogygas

Pédiéstrum; Microsgorag Ulcthfix; Botryococcusy Hyalothecas

Netrivms; Pinnullaria; Closterium; Cosmeriums Euastrum; Pleuro=-

tagnium; Penium and Desmidium. Of these, Spirogyra was found to
be the most abundant, next being Ulothrix in the fishes from

the streams, i} : {5{ . @fﬁ\whereas in the pond population,
L0y _
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it was Mougoetia. Chlorophyneas made up to 2.94% and 8.85% for
pond and stream individuals respesctively,

(b) Bacillariophyceae : The diatom present in the guts were
represented by the following genera :- Syredra; Navicula,

Diatomas Nitzschia; fregillaria; Amphora; Cyclotella; Caloneis -

and Tabellaria in varying percentages and formed only 3.22% and
6444% in the individuals from the pond and stream respectively.
Navicula was found to be the most abundant in both the casese.
(IV) Zooplankton : In the gut of the species, zooplankton comp=
tided of Cladocera,_Copepoda and Rotifera. Their pesrcentage com-
position in the gut contents were found to be 5.55% (pond indi-
viduals) and 1.4% (stream  individuals). Copepoda being the most

abundant, followed by Rotifera and Cladocera.

Copepoda comprised of Cyclops and their nauplii Rotifera was

was represented by Brachiounus ard Chromogaster. Among Cladocera

Chydorus, Bosmina, Daphnia, Eurycercus and Alonella were found

in the gutss

~

Apart Froh thess, Crusfacean eggé wére also present in ths
gut confents. The rest of the gut contents which comprised of
0427 in fhe,poﬁd specimens and 0.031% ir the stream specimens
could notobe identified as they were-partially digested, hence,

‘kept in a separate group "unidentified materials”,

RELATIVE IMPORTANCE OF FOOD ITEMS :

fhe relative importande of the major food items for the
“whole year'has beeﬁ shown in Fig. 30. It is evident that the
largest component of the diet @as detritus which accounted Pﬁr
6148 and 57.3% (for pond and stream individuals respectively).
Next in order of . preference maslvegetable mattér making up 2643

and 25.8% for pond and stream individuals respectively. Monthly

\



TABLE 25

PERCENTAGE OCCURRENCE OF DIFFERENT FOOD ITEM IN THE GUT
OF CHANNA GACHUA FRCM THE POND AND STREAM POPULATION.

% AGE OCCURRENCE

POND STREAM
Oetritus ' 61.86 57432
. Vegetable matter 26435 25.87
CHLORCPHYCEARE :
Scensdaesmus _ 0.015 | -
SpirOera 1.40 3062
Mougoetia ' "0.396 126
Zygnema 0.207 0.013
Phacus ‘ 0.004 -
Gymnogyga . 0.006 -
Pediastrum 06125 -
Microspora 0.012 0.44°
Ulothrix 0.20 2.489
Bolyococcus 0.022 -
HyalothE!Ca U026 Dc676
Netrium 0.012 .-
Pinullaria 0.053 0.228
BICILLARIOPHYCEAE :
Doecidium 0.0045 0.019
Synedra 0.50 0.90
Navicula 191 - 34878 .
Diatoma - 0.325 0127
Nitzschia 0.076 -
Fragillaria 0.138 0.636
Amphora - 0.056
Cyclotells . , - - 0.074
- Caloneis o 0.261 - 0.719
Tabellaria ' 0.015 " 0.039
DESMIDIACEAE
Closterium C 0.015 0.059
Cosmarium 0.09 -
Euastrum 0.095 -
Pleurataenium ‘ - 0.005 -
Penium 0.007 0.021
Degmidium 0.02 0.051
CLADGCERA '
Chydorus 0.0094 -
Bosmina : 0.012 -
Daphnia _ v 0.10 -
Eurycerous , 0.005 -
“Alonella 0.27 - 0.039
COPEFGD '
Cyclops 1.69 0.733
Nauplii ' © D.007 0.017
Cruskacean egg 3 .06 0.641
ROTIFERA ‘
Brégﬁionus 0ot "~ -

Chrgmegaste 0.028 -
Ue Po Mo 0.27 0.031

-
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variations in the relative importarce of the major components

of the diet arz given in Figs. 31,

SEASONAL FLUCTUATIONS IN THE FOOD COMPOSITION ¢

 The percentagé composition of eabh item of food in the
diet of the fish during different months of the year has been
enumerated in Tabies-26 & 27, from which it can be seen that
there are very slight variationse Detritus formed a major part
0? the food item {hroughout the ysar. The fluctuations in the
percentaqgs compositiqn ranged from 54.24 (December) to 6849
(April) and 48.64 (September) to 71.63 (June) in individuals

Prom stream and pond respectively.

Vegetable matter made up from 20% (3uly) to a maximum of
 32.57% (August) in the Fish Prom stream. In the pond individu=
als, the percéntage composition rangéd from 18.9 (July) to 32.03%
(Septembsr), being the second mcst important component of the
diete. Maximum guantities cf Chlorophycezs members were found in
the months of November (Fof pond individuals) and December: (for
gstream individuals). It's percentage composition ranged from
0.02:% to 17.71 % in-Nouember; For tha individuals, From the
stream psrcentage composition ganged from 1.66% (Novembsr) to

13.77% in February.

Highest percentage of diatoms were recofded during Sept=
gmber and Dbtobsr and the percentage composition ranged from a
minimum of 0.8 (July) to 4.37 (September) in the specimens from
the'pond. But in the individuals from the stfeam, the percentage

composition were found to be 1.71 (August) to 12.86 (May).

The zooplankton population varied in its percentage com=

position from 0.7 (February) to 14.62 (July) in the quts of the
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individuals from the ponde {vclops wers found to be the most do-

minant food itam among zooplankton, followed by crustacean eggs,

Alonslla and Brachionus. Among the stream individuals, zooplank=

ton composition ranged from 0.Z3 in lebruary to 6449 in Septem=

bere. Cyclops were found %o .tbe the most dominant followed by

crustacean eqgs, Nauplii, Aloneils, etc.

It can be seen from Fige. 31 that there were slight varia=-
tions in the major components of the diet, but on the mhole,
Detritus and Qegetable matter were found to be the most prefe=
rred food item, representihg 60=-80% of the diet, throughout ths

period of the studye.

FOOD CDMPOSITIdN OF VARIOUS SIZE GROURS :

The data on the gut contents of various size groups have
been pressnted in Tables 28 & 29 and the percentages of occurr-
ence of their groups are depiscted in Fige. 32, Salient featurss

of the observatione are cdescribed below (=

SIZE GROUPD I (10-29 ﬁm) t= In the poﬁd indiuiduals, Detritus
constituted 60¢27% of the ogut contents. Néxt in the order of
abundancs was végetable matter (28.53%);‘Chlorophyceae and Bace=
illariophyceae were represented by 2.32 znd 0.86% respectively.
The various members of Chlarophyceae and Bacillariophyceae found
in the guts are tabulated in Tables- 28 & 29. Zooplankton consti=
tuted 7.39%. Stream individuals of the same size groups showed
the pressnce of Detritus making up 65.82% and 30-31% vegetable
mattar. Chlordphyceae amoﬁg phytoplankton and zooplankton were
found to be absent. Bacillariophyceae mads upto 3.79% of the

total gut contents being rspresented by Synedra sps. only.
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SIZE GROUP. II (30-49 mm) : In this size qroup, detritus was
représented by 61¢33% of the gut carntentz and vegetable matter
by 26.16%, Among pﬁytoplankton, Chlorephyceae consisted of 1.46%
and was found to be the richest qualitatively. Bacillariophyceas
mads up 2,68% and was represented qualitatively by the maximum
number of genera. Zooplankton was found. to be 8.,19% and showed
the presance of maximum numher of genera, the most dominant be-
'ing Crustacean eggs among the zooplankton in the individuals

from the pond (Table 29),

In the stream fish, percentage of Detritus was found to
ba 65.51%. Vsgetable matter was next in order of preferencs,
- making up 29.36% of the total-gut contenté° Chlorophyceas and
Baciliariophyceae were 2.48% and 1;11% nesbectively.iZooplankton

comprisediof 1420% in the toisl ~ut contents.

5IZE GROUP . III (50=69 mm) : in the pond individuals, Detfitus
constituted 60.23% and vegetabls matter by 28.53% of the total
gut content. Chlorophycsae and Bacillariophyceae repressnted by
0.38% £1d 2.93% respectively. Zooplarkton mads Ub 7.96% of the

total gut contentse

In the individuals frow the'stream, Detritus was found
to represent 54.89% and vecetable matter by 25.5% of the total
gut content (Tabiz-29). The members of Chlorophyceae were 10.84%
and shouwsd the presence of a largs number of.genera. Filamentous
algae were found to be the most abunéant in the guts. Bacillar-
iophyceae comprised of 7.64% and zcoplankton 0.99% of the total

gut contents.

SIZE GROUP. IV (70.89 mm) : In the specimens of this size groups

from pond, Détritus comprised of 64.12%, vegetable matter of -



TABLE 28

PERCENTAGE FREQUENCY OF OCCURREWNCE OF DIFFERENT FOOD ITEMS IN
DIFFERENT SIZE GROUPS OF CHANNA GACHUA FROM THE POND

10=29mm 30=49mm 50«69mm 70=89mm

Detritus | 60,27 61433 60423 64,12

Yegetabls matter 28453 26416 28453 31.85.
Scenedssmus - 0,03 - -
Spiroayra 0.25 - - 0.446
Zygnsma - 0.26 - 0426 0.146
Mougoetia 1.56 0434 0.047 -
Phasus 0.03 S - - -
Gymnogyaga 0.03 0.003 - -
Pediastrum - 0.24 - _ -
Ulothrix 0.33 0.183 - -
Botryococcus V - 04046 - -
Netrium ' - - - -
Pinnularia - 0.024 04045 -
Doedidium ’ - 0.009 - -
Synedra 0.06 0.23 0.28 -
Navicula - 0,75 2.038 1.93 1.34
Diatoma - - D.24 De33 D446
Nitzschia 4 - 0.074 0.045 0.496
Fragillaria . 0.05 0s1 - 04247 - -
Calaoneis : - - - -
Closterium 0.06 0.03 - -
Cosmarium . 0.06 0.113 - -
Eaustrum - De167 0.03 -

. Pleuratasnium - 0.011 - -
Penium : - 0.007 - . -
Chydorus - - D.082 - -
Bosmina ‘ D.03 - - D.236
Daphnia Da57 0.02 . - -
Eurycercus ‘ - - 0,01 - -
Alonella 1.87 0.0 0.114 -
Cyclops 2.95 2,97 274 0.236
Nauplii - 0.007 - -
Crustacean sgg - 1487 4e33 5.05 -
Brachianus ' 0.09 0.121 D.06 -
Chromogaster - 0,056 - D.163

U. P, M, 0.5Y 1.0096 - -




TABLE 29

PERCENTAGE COMPOSITION OF THE SUT CONTENT IN DIFFERENT LENGTH
GROUPS OF CHANNA GACHUA FROM THE STREAM ’

10=29 30=49 50=6 70=89 90-=109 110-129

mm mm mm - mm mm mm
Detritusp 65.82 65451 544,89 51457 47.23 - 58.30
V2, materail 30s37 29436 25,51 264817 19461 28445
Spirogyra - 1.81 2.90 9433 1.97 -
Zygnema = - 0.96 04137 - -
Mougoetia - - 0.52 - - -
Microspora .- - 113 - - -
Ulothrix - 0.67 4.90 172 - -
Hyalothsca - T o= - - 10,74 -
Pinnullaria’ - - 0415 0.75 - ‘ -
Synedra - 0.24  1.84 - 2.02 -
Navicula 379 Te11 355 5.95 10.22 -
Diatoma - - - 0.50 - =
Fragilaria - - D.44 1.06 673 -
Amphora - - - 022 - -
Cyclotella - - - - 119 -
Caloneis - -~ . 1.71  0.20 - -
Tabellaria - - 0,70 - - -
Closterium - - 0.15 - - -
Penium - - - 0«08 - -
Desmidium - - 0.13 - - -
Alonella - - 0.10 - - -
Cyclops - . 0.80 0.69 0455 - 5.69
Nauplii - - 0.04 ~ - -
Crustacean eggs =~ 0.46 0.16 1401 0426 7431

Lo Pe M, - - 0.046 0,05 - -
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31.85% and Chlorzphyceas znd Bacillariophyceze of 0.59% and
2.78% respectively. Zooplankton consisted only D.é?% of the gut
contenté. In the streem fishes, detritus and vepetable mattef
comprised of 51.57‘énd 26.81%7 raspazctively of the gut contents.
Chlorophycsas showed tns presence of 12.01% and Bacillariophy-

ceae 7.93%, whereas Zooplankton was repressnted only by 1.56%.

SIZE GROUP- .V (90-107 mm) : Individuzls of this size group were
present anly in the stceam. In theszs, *the detritug and vegetabls
matter comprised of 47,23% and 19.01% of the total gut contents.
Chlorophyceas members made upto 12.71%. The members of the
Bacillafiophyceae were found to be jresant in maximum numberé in

this size groups (20.16%), Navigula being the most common (10.22%),

Fragillarig . (6.73%), Cyclotella (1.19%), Zoaplankton were anly

D.26% of the esniire gut contentse

SIZE GROUP VI {110~129 mm) : Amonc the individuals of this
group, detritus and vegetsblie matter made upto 58.3 and 28.45%
of the gut —ontents. Chloroghyceas éﬁd 8acillariophyceae members
were marked by-a complete absence. Zooplankton made upto 13%,

of which Cyclops being 5.69% acd Crustacean egg 7431%.

FEEDINMG INTENSITY @

The.obserVations on the feeding intensity, based an gas-
tro somatic index are presented in fig. 33.-0n plotting the
values of gastro=somatic index obtained from total weight and
dressed weight, it has been ébserbed that apaft from magnituds
there was no other diffarence, hence the G.S5.1. values were
calculated anly from the total weight of the individuals from

both the pond «nd ctream (Table 30 & 31).
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SEASONAL VARIATION IN G.S.I. @

For the pond individuals, hioh fasding intensity was
found in September, Uctobsr, November, Decembsr and July, maxi=-
mum beirg ié Novamber and Julys As indicated by the results

(Fige 33B) rest of the manthe had a reduced Féading activity.

Decembsr onwards low G.S.I. values were observed.

-

In the spacimans from siream, high fesding intensity was
?ound in fhe_months of October, Novembar, February and March,
whereafter it reduced to a minimumlin August (Fige 33A). Indivie
duals both from the pond and stream showed two apparent peaks of
fesding intensity, ons arcund October, November and the other
’

A
during February {for stream population) and in July (for pond

* individuals).

FLUCTUATIQNS IN GeSele IN DIFFERENT LENGTH GROUPS :

; Thae obseration of fesding intensity in different length
group of fishes is shown in Fig., 332As It can bs séen that for
 the pond individuals high fesding intensity was bbserved in the
smaller lesngth groups i.8. from 16=20 mm to 36=40 mm length
" group, whereafter the fssding intensity was found to be reduced

with the increass in length.

The stream individuals toa, showed comparatively high
Peeding activity in the lower length groups (21-25 mm till 41-45
mm), whereafter the intensity decreased with the incresase in

length.

FEEDING IN RELATION TO CONDITION FACTOR :
"KM and "Kd“ values for entire and gutted fish respecti-
vely, did not exhibitAany marked difference and show more or

less the same trend. Therafore, only the "K" valus (combined
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sexes) has been taken into consideration. The correlation betwesn
feeding intensity and condition factor (K) has been shown in Fige

34 and the data have been tabulated in Table 32.

It is therefore,; quite clsar that there is an inverss
relationship between tne feeding intersity and condition factor

(Table 32).

The ralatiﬁn between conditicn Factor and gastro=-somatic
index in different leng*th grouﬁs of éishes has been shown in Fig.
35, which indicafes a clear inverse reiations%ip both for pond
and stream individualse. GeSeic¢ values wefe also observed to shouw

an inverse relationship with the gonadosomatic index (Tabls 31).

GUT LENGTH IN RELATION TO BODY LENGTH

The length of the gut (Y) plottad against the total length
(X) is depicted in Fige 2&, which shows that the length of the
qut increases in propcrtien to thes total iength of fishs The re=
gression equations ars :=

y

Y

]

19917 + 064529 X (Fond individuals)
2.4241 + 0,5073 X (Stream individuals)

il

The coefficisnt of correlaticn ‘r' is calrulated to bs 0.9892

and 0,9670 respectively for pond and stream individuals.

WEIGHT OF THE GUT IN RELATION TO BODY LENGTH
The regression equations describing the relation between

the weight of the gut versus total length are :=

Log Y = =6.0186 + 2.7389 log X for pond individuals; and
Log ¥ = =2,5485 + 0.,9537 log X for stream individuals.

The coefficient of correlation 'r' was calculated as 0.9218 and

0.6487 for pond and stream individuals respectively. The weight



" TABLE 30

SEASONAL VARTATIONS IN THE VALUES OF G.S5.I., Gn.S.I. AND 'K'
FACTOR OF C. GACHUA

MONTHS G T;; : oonﬁ s
AS G
somaTIc somatrc  CRMRLIION G glis.T. Gnus.I. ke
INDEX INDEX ‘
e cs am o wden wr em am em wm o mm wm o wm w wm e e mm e =W mn o e e i wm wm e e
1978
SEP. 4020 1.53 Dq977 3.05 - 10016
0CT. 4410 1414 0.710 4,60 - 0.950
NOV o 5.81 0.34 0.925 6¢55 0.33- 0.918
DEC. 4412 0475 0.989 0.76 D.18 -0.900
1979 |
JAN. 3.50 - 0,975 3.70 - © 0,950
FEB. 2.69 0.30 0.972 6424 0.78  0.987
MAR . 0.637  0.80 04941 4,30 - 1,000
APR. 2.62 1.20 1,015 1.68 0.91 1.206
MAY 2.68 1445 1,009 2.35 1.02 1.060
JUN, 1.60 1457 1.015 . 1.98 1.48 1.019
JuL. 5.59 1455 1.161 0.98 1.54 1.182
AUG. 2.72  0.28 0.8542 0445 0.25 0.904
TABLE 31

VALUES OF G.S.1., Gn.S.I. AND 'K' FACTORS OF C. GACHUA AT DIFF=
ERENT LENGTH GROUPS

LENGTH GROUPS P o N 0o S T RER™M
\mm G;G.S‘I. GneSele ngn GeSeI. GnaSelI. MKHM
16.0 had 2000 ' 3063 ] - 10041 19073 - 00771
2100 - 25.0 3013 ,0058 06992 17056 1046 00993
26,0 = 3040 5.00 0,69 0.824 13,.88 0.69 0.819
31.0 = 35.0 3.55 0e47 0894 11.84 034 1.019
‘3600 oo 4000 4.21 - ) 00886 9-78 0019 00941
41.0 =~ 45,0 2423 0.18 0.938 4432 0.08 1.014 .
46,0 = 5040 - 2.60 0.82 0917 4420 0.18 0.876
510 = 55,0 2650 0.%94 0.988 3,10 0.07 1.010
560 ~ 6040 2.84 0e62 0,955 0.83 De24 1.060
61.0 = 65,0 2.30 0.75 . 1.030 1.48 0629 1,029
66.0 = 70,0 1.30 - 1102 2422 0.87 1.002
710 = 7540 170 . 3619 0 14259 2492 0415 1.051
76,0 = 80,0 1¢24 2.87 1.321 1.64 1622 0.993
81.0 f 8500 1.51 3911 10164 1'22 1.12 1,212
86.0 - 90.0 - ) - hd 2.;5 3.02 1.200
91.0 = 95,0 - - - 3409 3.05 1.100




RELATIVE LENGYH

TABLE 32

OF THE GUT AND ITS RELATIONSHIP WITH K, G.S.I.
AND Gn.S.I,.

SIZE GROUP P 0 N D s T R E A M
(mm) K" GSI GnSI RLG ' GSI GnSI ' RLG
16 = 20 1.041 3463 = 0649  0e771 19.73 = 0.80
21 =325 04992 3.13 0.58 0457~ 0.993 17,56 1.46 0.75
26 = 30 04824 5.00 0.59 0.560) 0.819 13.88 0.69 0.65
36 = 40 0,886 4427 = 044  0.941 9.78 0.19 0.410)
41 = 45 04938 2423 D418 0,48 1.014 4,32 0,08 0,49
46 = 50 0,917 2.60 0.82 0,50 0.876 4.20 0,18 0.45
51 = 55 04988 2.50 0.94 0,48 1010 3.10 0.07 0.49
56 = 60 0s955 2,84 0462 0.51 1.060 0.83 0.24 0,50
61 = 65 14030 2,30 0475 0,50 14029 1.48 0,29 0.51
66 = 70 " 1.102 1.30 = 0.50 1.002 2,22 0.87 0,52
71 = 75 14259 170 3419 0.44. 1.051 2.92 0,15 0.52
76 = 80 1,321 1.24 2.87 0.48() 0.993 1.64 1.22 0,57
81 - 85 10164 1051 3011 00426‘“ 1-212 1.22 1.12 0059
86 = 90 - - - - 1,200 2.45 3,02 0,58
91 = 95 - - - - " 1.100 3.09 3,05 0.51
TABLE 33

" PERCENTAGE COMPOSITION OF THE GUT CONTENT IN C. STEWARTII AND
C. PUNCTATUS .

Detritus
Vegetable matter
Ulothrix .
Spirogyra
Closterium
Navicula
Amphora
Diatomella
Synedra
Diatoma
Netrium
Fragillaria
Caloneis
Tabellaria
Cyclops
Crustacean sagg
Nauplii

Ue Po Mo

0.46

p 0 N -D S T R E A M
C.PUNCTATUS % AGE C.STEWARTIL % AGE
COMPOSITION l COMPOSITION

54,83 22653

18451 961

4457 19.20

10427 27.74

- 0074

3.62 132
1046@ -
2019 et

o~ 1.39 - 4e41

- D.87

- D39

- 0025

- 8,43

- 0.50

- 225

2.19 1.69
0.46 -
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of the full gut (Y) plottsd agsinet total length has been shown
in Figs. 37 & 38.

RELATIVE LENGTH OF THE GUT _

The ratio of the gut length‘to tody length has been shown
in Fige 39, which indicates that the ratio decreases as the fish
Qrows in size from 0.57 to 0.42 for the pond individuals and

from 0.60 to 0.415 for strzam indivicduals (Table 32).

FOOD COMPOSITION OF C. STEWARTII ANDG C. PUNCTATUS
The various ccmponents of diet for C. punctatus and

Ce stewartii have been presernted in Table 33 and shown in Fig. 40.

C. STEWARTIIL : Cthlorophyceas was found to be the most dominant

group, being 47.68%, followed by detritus which made upto 22.53%
of the diet. Bacillariophyceac was 16117%: Unidentified plant
material constituted 9.61% of the total gut contents. Zooplank=
ton present were Cyclors andACrustapeah eggs and their percente-

age cempositicn was 3.54% {Tahle 33).

g} PUNCTATUS ¢ Detritus wes found tc make upto 54.83% of the

diet, being the most deminant. Veget-=ble material constitutsed
18451%, Chlorophyceas and 3acillarionhyceas comprised of 14.84
and 8.66% respectively. Zooplanktore wsre represented by crus-

tacean eggs and Nauplii being only 2.65% of the diet (Table 33).



MORPHOMETRY AND MERISTIC COUNTS
Morphologicel variatiens in fish due to adaptation to new
snvdronment have besn studied 5v manv workers (Schmidt, 1921;
Vladykov, 19343 Taning, 19445 Lindsay, 19545 Fage, 1958; Barlow,
19613 and-Suzuki and Yamaguchi, 198G). In the present study, mor-
pﬁologicél variations have bzsn observed between the two popula=
tion 1.8 from the pond and the stream in C. gachua. Predorsal
'length, head langth, snout length, sve diametsr, post-orbitali
length; inter=ocrbital length, lenogth of upper’jam and girth were
found to be higher ir the specimens from the pond (Table 8).
Height of ;nal rin: height of pectoral fing length of dorsal

‘fin; length ot c2udal peduncle and head depth are practically‘f};
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the sameAin hoth the populatiorsg but body depth; least height
of body; height of ventfal 2in and base of anal fin are higher
in the stream.population; Difference in regression squations are
evident from Table 8, wnich may be attributed to diverse gcolo=~

gical .and environmental conditions prevalent in both the systams.

According to Gould (1966) ratios betwsen characters will
not neccassarilyvbe cunstant for organisms of the same species
due to variation resulting from differences in sex, race and nu=
tritien and other ervironmental factors. Therefore, in the pre=
sent study tvoo, variztions in morgphsmetric measurements may be

attributed to the diverse'enhironmental factorse

Various authors have shown that morpnometric characters
of fish can Vary‘under the influence of environments and in par-
ticuler , the thermal Factor dﬁring the period of incubation and
the beginning of larvel life (Schmidt, 1921; Vladykov, 19343
Tanning, 1944; Lindsay, 1954: ?age, 1958 and Barlow, 1961). Acce
ording to Hubbs (1922) and Tanning {41944), variation occurs in
the rnumbers of vrays in %the unpeirvec fins, in several species
.whiéh is alse related to an adaptetion o mocvement of water of

various density.,

Variagions in the body proportions in the same species
according to hydrographic conditions have also been recorded by
various authors (Hubbs, 19:2Z3 Bsrlow, 1961). They associated
thesé variations with the effect of the duration of periods of
growth and of thc relating diffarentiations which determines

the number of vertebrate and of segments.

As reported by VYazdani and Chanda (1971), Channa stewartii

has 4=5 scales between the orbit ard angle of preopefole and



158

12=13 secales o=2fcre thao daxsai fin s5nd furtner stated that it~

comes very cluose to C. orientalis (b1.) Schu. and could be dise=

tinguished fram the lattsr by 3940 rays in the dorsal (VS 32-33)
26=-27 vays in the anal (VS 21=23) and Ventral-% of the pectoral
(Vs %Q 1,4+ tcwever, in the present study for g._ achua, rays

in the dorsal rin were observad to be 31=343 11=14 and 13=14 =~
rays in the pectoral, ror pord and stream individuals; 17-19 and
16=22 ray in the ventral For>pond anu strsam individuals. Latsral

line transversz scales were found tc be constant, bsing 3%/5% for

individuals bnth f'rom the pond and the cstream.

Yazdani and Chanda (1971) while working out in a collec=
tion of C. stewartii and C. gaiggggigg from -Khasi Hills, they
obéerved that all the speciméns of C. stewartii have considerably
lesser number of rays in the dorsal (35=37). There was also a
greater range of variation in the number of anal rays (23-28)
“and ventral was mostly & {rarely 1/3) of the pectcral. Colour
pattern and other charscters were so distinctive that there is

no dif®iculty in distinquishing it from Q.'orientalis. According

to them, thess variations bheing unrecerded sc far, entail a re=
definition of (. stewgctii and the lev character of the species
shall therefore, be as 35-40 rays in the dorsal, 23-28 rays in

the anal and ventral from 3 to 1/3 of the pectoral.

In the present study too, C. stswartii showed distinct
colour pattern which leaves no difficulty in distinquishing it

from C. orientalis.

While examining the material of C. stswartii, they also
came across twoc abnormal specimens, one (A) having its dorsal

fin divided owing to a gap caused by the absence of rays after
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6th ray to nearly opposite the origin of the anmal and the other
(8) having a similar gap after the 12th dorsal ray to nearly
opposite the 8th anal ray. In 'specimen (A), the total number of
rays were 33, whereas in specimen (B) it was only 31. The spe-
cimen (B) also lacked the pelJic fin and the‘pelvic girdle of the
left side. The examination of the alizarin preparation of these
gpecimens shows that the pterygiophores are also absent in the
region and the gape. Though occassional absence of both pelvic
fins is on the record in the genus Channa, there was no eafliar
record of such abnormalities as has also been observed by Yaz=
dani and Chanda (1971). However, during the present investigation
one specimen of C. gachua without pelvic fin, has been recorded

from the pond.

The varicus meristic counts made during the present study
did not show any marked difference in the individuals of [.gachua

from lotic and lentic populations (Table 9).

Many authors (Schmidt, 19213 Vladykov, 1934; Tanning,
19443 Lindsay, 1954; Barlouw, 1961) have reported that meristic
characters exhibit plasticity under the influsnce of environmen=
tal factors, sspecially tempserature, du?ing the incubation per=
iod and early larval life. Dutt and Reddy (1978) gave certain
meristic counts for C. gachua population from Andhra Pradesh as
as dorsal fin rays 33=37; Anal fin rays less than 24; Lateral
liné after procseding stréight some.distance bends down sharply
and continues two scale rows bslowe. In the present study too,
the dorsal fin rays ranged from 31-34, being less than Q.'gachﬁa
populétion from Andhra Praddsh. Anal fin rays rénged from 17f19
and 16«22 for pond and stream individuals in the present study

whersas, Duttz: and Reddy (1978) reported anal fin rays to be
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less than 24. Lateral line too, after prodeeding straight sams
-distance bends down, in the specimens both from the pond and
stream, were found to be similar to the results OBtained by Dutt

and Reddy (1978);

Biometric study for C. gachua in the present case (Table
16), revealed that Eye diameter.becomes smaller in relation to
head length and interorbital width as the species grows (Figs.
18 & 19), The pectoral fins exhibit negative allometry and the
body of the fish becomes rslatively deeper; A similar cése has

been reported by Tobor (1974) for Lates niloticuse. According to

Bayagbona (1963) a constant index indicates that the growth of

the character in relation to its reference length is isometric.

With regard to C. stewartii (Table 16) and C. punctatus
(Table 17) also, the Eys diameter bscomes progressively smaller
fnerelation to the head length and inter-orbital width as the
fish grows {(Figs. 20 & 21). But the pectoral fins unlike C.gachua
(from both the systems) do.not exhibit negative alleometry in

relation to head length,

However; Various features have from time to time been
reported as characters of certaih local populations of the same
species which Nikolsky (1963) with his tidy out look on adapta=-
tion considered that thesa variations were designed to ensurs
that the greatest variety of habitats were occupied and quoted
sgveral instances for fish spscies which could occur sither as
an slongated river fopm or as a high bodied lake form. In the
pressent case, such well defined variation between the two popul-
ation could not be ascertaibed, but certain‘variatiohs in mor=-

phometric measurements ars guite evident.
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LENGTH - WEIGHT RELATIONSHIP

From the studies on length-weight relationship, it is
clear (TabquﬁQ)'that there are interspecific variations in the
exponential value. In the case of C. punctatus and C. stewartii,
The values for "b" approximates to the cube law but are less
than 3", thersbhy showing.allohetriclgrowth..Das and Mitra (1958)
have also obtained the value for "b" less than thres, obtaining
a parabolic aquation of W = 0.,036775 L 2'8111? in C. punctatus,
based on speoimens_collécted from West Bengal during March and
April, 1956, which is quite similar to our result (W = 0.00001172
L 2+9701 45 . punctatus. In C. stewartii, Ganguly st al., (1963)
reported ths "b" valus of 3,261, obtaining a parabolic squation

34261

as W = 0,00447 L s but in the present case,'the "b" value

was derived to bs 2.452 (W = 0.0001033 L 244517y

The change in
the exponential value "b" is. supposed to Be under the influence
of numerous factor viz. seasonal fluctuations, physiological
conditions of the fish at the time of collection, sex, gonadal
development and nutritive conditions of the environment of thse

- fishes (Sinha, 1973). Hence, it is quite likely that the varia=-
tion in the exponential value relating the length to the body
weight, might be due to the rsasons stated above as the fishes
wsre collected from two different types of ecosystems. The expo=
nential values for.g. qachua are found to véry in different sea-
sons (summer and winter), during the juvenile and adult stages
and also for the specimens collected from different systems..
However, it is seen that the growth in all cases is allomstric,

except in the case of the specimens from the pond during summsr

which showsqd an isometric growth (Table 18).
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Lal and Dwivedi (1965) and Sekheran (1968) have also

observed interspecific variations in the power function (b) of

length in relation to body weight in Rita rita and Sardinella
albella and S. gibbosa respectively at different stages of their
growth. Hughes st al. (1974) while studying the sffect of growth

on gills and accessory respiratory organs of Saccobranchus

(= HeterognGUStes) Pogsilis have mentioned the compressed body
shaps of the fish, a probable cause of the increase of the powar

Punction (b = 3.325).

According to Hile (1936) and Martin (1949) the valus of
exponent b usﬁally range betwsen 2.5 and 4,.0.Allen (1938) sug-
gested that the valus for "b" remains constant at "3.0" for an
ideal fPish. In the pressent study, the value of "b" as determined
for C._gachua is 3.1821 from the pond and 3.3942 from the stream

whereas, it is 2.9701 and 2.4517 for C. punctatus and Ce.stewartii

respectively,

Iﬁ is important to determine atleast.the orders of magn%-
tude in the Pénderal index of the powsr function (5) of length
in relation to body weight. It has beén assembled in Table 34,

to present the difference in the. . (b) value among different
species of Channids. The table indicate's that the values in al=
most all the species of Channids, approximates the cube law and
hence according to Hile (1936) and Martin (1949), the fishes

of this group can be considered as "Ideal',

Beverton and Holt (1957) suggested that the departure
from 340 of "b" value is rather rare. Howsver, Narasimhan (1970)
reported that the value of "b" incrsases in the carnivorous fish

Trichiurus lspturus, which devour big prey. Accordingly Soni and
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TABLE 34

COMPARATIVE VALUES OF 'b' AS REPORTED FOR LOG BODY WEIGHT TO
LOG BODY LENGTH IN VARIOUS AIR-BREATHING FISHES OF INDIA..

FISH SPECIES VALBDE FOR . REFERENCES

1ht
Saccabranchus fossilis 3.32 Hughes gt al. (1974a)
Heteropnsustes. Fossilis 3410 Bandey st al. (1974).
Heteropneustes Fossills ' - 2452 Bhatt (1968)

(male) : :
Heteropneustes fossilis 2.94 Thakur and Das (1974).
Tremale) — o -

Heteropneustes fossilis 3.16 Thakur and Das (1974).
Magrognathus aculsatum 336 Ojha (1974).
Amphdpnous guchia 3.00 Hughes gt al. (1974b).
Clarias batrachus | 3.33  Sinha (1973).

Clarias batrachus 3.08 Thakur (1974).

Ne notopterus - 2496 Parameswaran and Sinha

‘ (1966),

Ophicephalus marulius. 2.99 Parameswaran (1974).
Ophicephalus marullus 3.02 Parameswaran (1974).
0. striatus (males) 2.97 @ Parameswaran (1974).
'O striatus (femalss) 3,00  Parameswaran (1974).
O. punctatus (malses) 3407 Parameswaran (1974).
Qy'gunctatus (females) V 279 Parameswaran (1974).
Channa gachua (Pond) . 3448 Rresgmt? Aufhor S w
Channa gachua (Stream) 3,39 Present Author .

C. stewartii (Stream) 2.45 Presaent Authorge.

Ces punctatus (Pond) , 2.97 Pressnt Author;.

Ce stewartii : - 3426 Ganguly gt al. (1963).
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Kathal (1979) reported that the higher value of "b" (4.36) obta=-

ined for Cirrhina mrigala is duz to the presence of large quan=
titiss of sand and mud in the stomach, resulting in an increase
in the totsal weight. However, in theopresent study, the value
of "b" for C. gachua from the pond (Fig. 22) and stream (Fig.23)
was found to be 3418 and 3439 respectively, which is higher than
.3;0. The departure of "b" values from 3.0 in the present case
~may be due tc the feeding habits of the species (Mooker jee st al.
1950) and presence of goad amounts of 'detritus along with vege-
table matter in the stomach as obtained during the present
study, which\supports the view of Narasimhan (1970) and Soni and

Kathal (1979).

CONDITION FACTOR

Monthwise averages of "Ponderal Index" or "K" values of
entire one year period has been calculated to elucidate the sea=
sonal fluctuations (Fig, 24) and have been tabulated in Table
20, fhe variation in the condition factor may be attributed to
different factors, such as enuironmentéi condition, food avail-
ability and the génadal maturity, as has also been suggested by
many workers (Le Crén, 1951; Jhingran,‘1972; Bashirullah, 1975).
According to them, study on the changes in the condition values
with'length increase may yield evidence concerning the size ét
first maturity, while the seasonal fluctuations may reflect the
spawning cycle of a fish as the "K! is-the condition of fatness
~and condition of gohads. However; the present study has shown
that the smallest size group of the species have higher condi=
tion values indicating that juveniles have better condition

factor (Table:21)e Many workers (Menmon, 19503 Pillay, 19543
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Sarojini, 19573 and Varghese, 1961) have also obssrved a higher

Kn value in juvenile of other fish species.

~ The results FQrther suggests that the increass in the

weight of the body due to the weight of maturing gonads followsd
by a decreass due to spawning, is also reflected in the condition
factor of the fish (Table-: 32). The results also support the vieuw
of Weatherlsy (1972) that even amohg the members of one popula-
tion, samples on a single date, there may be considsrable varia=
tion in condition with length (Fige 24A). According to H@m, fish
populations display considerable changes in average éondition,
reflecting normal seésonal fluctuations in their metabolic bal-
ance and in the paftern of maturation and subsequent releass of
reproductive products., Even the state of fullness of the alimene

tary canal may influence "K' .factor.

Le Cren (1951) proposed a relative condition Pactor (Kn)
and diScuséed its superidrity over condition factor (K). Accord-
ing to him, the former measures all the variations not connected
with length, which the latter fails to do (unless n = 3). Keste=
ven (1947) suggested that a true ponderal index should be obtai=
ned by cbmparison of volume of fish with its weight in which
form it will be a measure of relative density or weiéht per unit
volume, the latter being a function of the fish volume which is

a cubic function of its linear dimensions.

In the present study, the coﬁdition factor was also found
from the sviscerated spécimens (Total weight of the fish = Weight
of the gonad and gut) to éliminate the influence. of gonad and
food present in the alimentary canale. The pattsrn of fluctua=

tions in these indices is almost similar to that of the indices
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of whole fish, the difference being only that of magnitude. This
indicates that the condition factor is not only influenced by

the maturation of the gonads and the food present in the alimene
tary canal but might also be dus to certain other snvironmental
factors too., Similar case has also been reported by Jhingran
(1972) for Setipinna phasa. In the present study, adults of

C. gachua from the pond are found to be heavier (b = 3.6456) in
respect to their length, while the juveniles (b = 2.8743) wers

lighter in relation to their length.

MATURITY AND SPAWNING

Studies on maturity indicate that both‘the males and the
females mature at the same time and have a similar breeding per=
iod (June=-August) with just one spawning season in an annual
cycle. The occurrence of ripe individuals during the months of
June-August and 1its complete absence thereafter also supports
~that the spawning season lasts from late June to August. The con~
dition factor or Ponderal Index (K) for the‘same individuals also
indicates towards a similar trend in the spawning season as ip-
dicated by the results obtained for 'K' factor. The occurrence
of only one batch of maturing ova, clearly demarcated from the
immature stock indicate that the spawning is strictly periodic,
restricted to a definite period and that each individual spawns
once during an annual cycle. Walford (1932) stated that fishes
which spawn only once in a season, contain only fmo types of ova,
" immature and mature. Similar observations have also-been repor-
ted by Hickling and Rutenberg (1936), Prebhu (1956), Qasim and
Qayyum (196%) and Natarajan and Jhingran (1963) as has also
been Found in.the present study tob; It has also been observed

o
that the species (C. gachua) mature little earlier (length-wise)
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in the pond population than the stream populstion and this can
be attributed to the better food availability in the pond than

the stream. This is also supported by the studies on the repro=

ductive bioloagy of the species in the present investigations.

Gonado=-somatic index (Gn.S.I.) values when plotted against
different body leﬁgths (Fig. 26) indicated a tendency for the
GneSels to increasse with the increase in bady lengtﬁ.'lt is also
seen that the ssasonal peaks (Fié. 25) in the mean GheSel. coin=
cided with the peaks in the percentage occurrence of mature in=-
dividuals, hence, Gn.S.Il. éan be used as én index of gonadal
development. Such a case has also been reported by Kakuda and
‘Nakai (1981). According to Kesteven (1942) the gonad maintained
a relationship with the remainder of the body of the organisms
and since ths average sizs of maturing or mature ova are cbn-
stant in general, the number of eggs being a number of units of
weights will show an exponentiai with the length in the sams way
as does the length of the entire organisms. Jhingran (1961),
Qasim and Qayyum (1963), Bagenal (1967) have studied the rela-
tionship between fecundity and figh length and reported £hat the
~exponent value to range around three. Higher values of 4.5 in
case of Irish Herring (Farran, 1538) or at a rate proportional
to fifth power of body length (Hodder, 1963) have also besn re=
portede. However in ths praéent study, the exponenfial index was
found'tb be 2.5490 and 4.1752'F0r the specimens from the pond
and the streém~respectively. The value of exponent (2.5490) in=
dicates that the fecundity of the pond population increases at -
a lowsr rate than that of the body weight, in relation to total
length, as is also evident from thé exponent value of 3.1821

(Table 19) obtained in the length-weight relationship during the
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present study for individuals from the pond. From the value of
exponent (3°3942) obtained in the length=weight relationship ia
the stream population (Table=19), it appears that the fecundity
increases at a rate slightlyAFaster than fhat of the body weight
in relation to total length as the exponsnt value has besn found
to be 4.1752. The values of exponent obtained in the relétionship,
between ovary weight and total length were found to be 2.,7389 for
pond pOpulation and 3.9540 for strsam population which iidicates
that the ovary wéight increase at a more rapid rate than the

total weight in stream p0pulatiqn, whereas 1in the pond popula=

ticn, the increase in ovary weight is lower than total weight.

It has been observed that the C. gachua specimens below
3600 and 41.0 mm from the pond and stream respectively were imm=-
ature. Fifty percent (MSO) individuals mature at 51.0 = 55.0 mm

length group both in the pond and stream population (Fig. 27).

FECUNDITY

On plotting fecundity values against body length (Fig.
28E & F), it has been obéerved that the egg counts increased
with the increase in lengthe It is also seen that there is an
increase in the spread points describing this relationship with
‘increasing size of the species. Similar case has also been rep=
orted by Habib (1979) in Puffer fish. Accordiﬁg to Simpson {(1951)
Fécundity is directly proportional to body weight. As pointed
_out by Bagenal (1967), since weight is more closely connected
with the condition of fish than: its length, Yuen (1955) found
that relationship between Fecundify and weight to be curvilinéar
as ﬁ@slabsd been recorded in .the present study, which indicatzs

that feoundity is more'dependent on weights rather than length
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as has also been reported by Manooch (1976) for Red Porgy. The
.logarithmib relationship between fecundity of the spscies and
its length, body weight and ovary weight wsre found to be linear
(Fige 28). A comparative data on the fecundity of different air=
breathing fishes from India, have been assembled in Table-335,
which indicates that the fecundity of aire=breathing teleosts
appears louw th when assessed in relation to their respective
body sizes, the number of ova is considerabls, as also reportéd

by Dehadrai and Tripathi (1976).

" Relative Febundity which is the ratio of egfy number to
body weight (Hardisty, 1964) is a measure of fecundity that
-takes into account the weight»diFFerenoes of individuals. In the
presenﬁ study, relative Pecundity was found out to make compari=
sons between both the populations as the basic assumption in
using relative fecﬁndity is that the number of eggs psr gram
does not increase or decreass with the size of fish (Bagenal,
1973)« Howsver, it is seen that the relative fecundity on aver-
age basis Qas found to be lowsr (97.04) in the stream population
(Table 23), than the éond (Table 24) population (140.67), which
may be attributed to the fact that the relative fecundity in
the species may change markedly due to changes in the eondition
of the species and has also been mentioned by Le Cren (1951) and

Raitt (1968) for perch and Norway Pent respectively.

According to Bagenal (1963) in most of the fish, the
number of eggs does not change sdjgnificantly as the season pro=
gress, but the gonad weight increases due to an incraade in
water content.or organic matter derived from food or organic
matter transferred from somatic tissues and only in the latter

case, if the total weight remain constant and thus maks the
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calculation of relative fecundity meaningful. If the relative

. fecundity is related toAlength, it cannot be used alone to com=

pare fecundity at differsnt places and time (Bagenal,'T973).

' THe maximum fecundity values for C. gachua in the present
study have been found to be 1170 and 1523 in the individuals
from the pond and strsam respectively (Tables 23 &A24) which is
quite similar to the obssrvations made.by Mooker jee gt al.(1950)
that this gpecies lay about 1500 and 2000 eggs. Howsver, fecun=-
dity estimates suggest that the species is not very fecund in
comparison to other speciss which mighf be due to the fact that’
a species that protects its eggs and young ones is usually less
fecund, than the one that doéS‘not (Kryzhanoviskii, 1949). Such
cases have also been observed by Fryer and Isles (1972) who dig-
cussed the significance of brood and sgg size in Ciéhlids and
attributed a ClDSB'aSSOCiaﬁiOﬁ between egg number and size:oflthe
mouth broodsrs were found to have fewer and larger egygs than the
guarders, These studies sﬁggest that péréntal careg has profound
-gffect on the number of eggs produced, as it would be sasier for
the fish to take caffe of their eggs and young ones, if they‘a;e
less in numbsr. Since, this species (C. gachua) is known to build
ﬁest and guard their young ones (Mooker jee et al. 1950), may be

the reason of lower fecundity.

It is oFtén‘assumed that fecundity and egg size are nega-
tively correlated (Bagenal, 1971). The relationship is complipa-
ted by what appears to be a general tendency for fish which
spawn later in the season to lay smaller than average eggse.
Accordingly to him, since the ega size and pafent length are
Usually positively oorrelated, suggest that the larger fish

spawn first, however, this has been found to be trus only for
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some fishes but not for alle. Simpson (1959) showed clearly that
older plaice spawn first, but in contrast the older individuals
of parch spawn laters In the present study tooc, it has been ob=
served that the egg size-and parent length are positively corre=

lated .

McFadyen gt al. (1965) found that trout from infertils
streams:had a lower egg production. Differences in age at first
spawning and growth rate, together with an actual lower fecundity
all led to a lower reproductive rate than in fertile streams.
Leggett and Power (1969) correlated fecundity and food supply
with hand locked salmon. The fecundity variations repbrted by
Bagenal (1971), Raitt (1968).and Hooder (1965) were associated
with food through population density. Nikolsky (19615 1969) mene
tioned a number of Rusgsian papers associating food supply and
fecundity and the relationship of nutrition and fecundity were
reviewed by Woodhead (1960). In the present study, variations
in relative fecundity can be related to food availability, as
the stream population had a lower relative fecundity than the
pond. population, since the stream 1s less productive in compari-
son to the pond, thus leading to lower relative fecundity in
stream population than tﬁe pond population. Thus, relative fecu=-
ndity can be associated with the food availability, which is
alse supported by certain experimental works (Scott, 19623 Hes=-
ter, 1964; Bagenal, 1969; and Wottan, 1973) relating food to
fecundity ognfirmding the low food intake leading to lower num=

ber of eggs.

Segeral environmental eFFects on fecundity are believed
to act through the food supply. Hodder (1965) suggested that the

fecundity differences of grand banks Haddock were associated



TABLE 35

COMPARATIVE VALUES OF fECUNDITY IN DIFFERENT AIR~BREATHING
TELEOSTS FROM INDIA

FTSH SPECIES

TOTAL NO. OF
OVA

(FECUNDITY)

AUTHORS

Hetarqgnaustes fosgilis

Clarias batrachus

Clarias batrachus

Anabag testudineus

Netopterus notopterus

Dghiceghalus marulius

O+ striastus

o

« striatus

o

o strigtus
C+ gachua
Channgfggéhua (Pond)

Channa gachua (Stream)

2843 = 44723 -

11612
1000 - 20000
4588 = 34993
‘175 = 1188
1799 - 38375
2794 = 28046
4422 ~ 20070
5970 = 31114
1500 ~ 2000

160 - 1170
243 - 1523

Bhargana (1971).

Mooker jes and
Mazumdar (1950).

Thakur (1974).

Bangr ji and Prasad
(19743

Parameswaran and
Sinha (1966).

Parameswaran {(1974).
Parameswaran (1974).
Alikunhi (19537
Srivastava (1977).
Mooker jee gt al.(1950).
Prgsent Author .

Present Author .
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with water temperature as in cold water they concentrate along
the edge of the banks resulting in overcrowding, which led to a
food shortage and a lower fecuncity. Accordingly ih the pressent
study, temperature could also be considered as a limiting factor
affecting Fecﬁndity as throughout the study period, the species
From-both the systems were found to be concentrated along the
edge of the banks among the marginal vegetation due to low water
temperature, resulting in overcrowding. This might have led to a

food shortage which in turn resulted in low fecundity.

FOOD AND FEEDING HABITS

Based on the numerical method and frequency of occurrencs,
thel’present study reveals that the composition of diet of
C. Qachua can be divided into the following broad categoriss :=-
(a) Detritus
(b) Vegstabls mattar

(c) Phytoplankton
(d) Zooplankton

Nikolsky (1963) recognised three main categories-of food
on the basis of their importance in the diets of fish.

(a) Basic food that normally eaten by the fish and com=-
prising most of the stomach contantsg;

(b) Secondary food = that which is frequently found in
the stomach, but in smaller amountsy and

(c) Incidental food = that which is found aonly rarely
in the stomach contents.
Hence, the basic food of C. gachua as seen from the pre-
sent study can be considered the detritus comprising of about
57=-61% of the total gut contents. Conseqguently the secondary

food of the species, as indicated by the results was vegetabie
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matter, which comprised 26.0% of the gut content. The remain=
ing items were ragarded as incidental food, due to the fact that
phytoplankton and zooplankton form a very small fraction of the
gut contents and occur without any reqgularity in the different
months (Tables 26 & 27). This indicates that these are probably

swallowed along with other food material accidently.

A changse in diet with increase in size with larger fish
eating larger food items, has been widely reported by Keast
(1966); Larsen (1967), De Silva (1937), Adams (1976), Kakuda and
Matsumoto (7978) but in the present study no changs in_diet is
- observed except that the smaller length groups exhibited the
presence of maximum ﬁumbers of species (Tables 28 & 29). The
present study has also shown that the percentage of feeding in=-
dividuals is higher among the smaller individuals, may be owing
to the F;ct that metabolic activities are generally higher in
young ones. Similar results have also been reported for heiring

(Clupsa harenqus) and spent (C. sprattus) (Hardy, 1924; Marshall

st al. 1939 and De Silva, 1973).

Feeding in relation to condition factor indicated a clear
inverse relationship (Figs, 34 & 35) both on a seasonal basis
and in the various length groupse An inverse reiation is also
observed betwsen the feeding intensity (G.S.I.) and the gonado-
somafic'index (Table 32) which could be explained due to the
spawning seagon of the Fish, as reduced fesding has been reported
during the spawning season by Wolfret and Miller (1978) for the
northern pikg and spa@ning brings about a sharp decrease in the

condition factor (Jacobsen, 1974)-

Acparding to Jhingran (1971) the principal fPactor that



61-8%
| Jij DETRITUS

563 % [ 7 VEGETABLE MATTER

616 % ZOOPLANKTON

559, PHYTOPLANKTON

A: POND

57-3%
DETRITUS

14% Ll IVEGETABLE MATTER

15-2% ZOOPLANKTON

//2 5-8% PHYTOPLANKTON

B:STREAM

Fig .30: Relative importance of the major food
items in the diet of C.gachua.




Bacillariophyceae B Zooplankton ﬂ]]]Vegetable matter

Chlorophycea'e [:]Detritus
A: POND

FHENTITI

10 0|

80

60

Percentage composition

-

B: STREAM

d K4 44 =
o F g W
250 I

:\. _".: '.. . .'.

100

80f

60

4L0f

Percentage co mpositi'on

S O N D J F M A M J J A

Fig. 31: Seasonal variation in major food items
of C.gachua.



Bacillariophyceac .Zooplankton ﬂ]ﬂ V. matter

Chlorophyoeae [J petritus

A.STREAM
100 o R %
|
s 80 i
a i} (i 1l
g L Puh- "'LH* th r‘
S 60 ‘
s : |
"
S 40 -
ht
& ! -
20T i
L -
0
N o N o on o »n on o (-]
Ny © ©® o o N ¥ © @
S 822 5 23 2
o = ,

Length groups{(mm)

Fig.32. Frequencies of occurrence of food items
in C. gachua.



190

are likely to affect the monthly variations 1in the ponderal
index are generally food and sexqal maturity. The data of G.S.I.
as obtained (Table 30) reflects the assessment of spawning seé-
son as has also been indicated by the monthly fluctuations in

the condition Factor (Table 20) of the species.

The feeding intensity declined (Table 30) with the prog-
ressive maturation of gonads (Fige. 25) Prom April to August in
the case of individuals from the stream, whsrsas from February
te July for pond specimené. Observations on the maturity and
breeding season of the species (Q. gaphUa) have- shown that ths
fish breeds from June to August (fabie 22) iBdicating that the
periods of low feeding intensity coincides with the spawning
sgason. Ihe low Feeding.activity during peak breeding season may
be attributed to the completely developed ovary, permitting
limited space in the abdominal cavity for intake of foode Fee=
ding intensity increased after the spawning period and attained
peak in Nowsmber and February in the base of stream population

and October and November for pond individualg.

The coincidence of low feeding with peak breeding has
been obsserved by mény workers. Hardy (1924), Hickling (1933),
Fage and Veillet (1938), Menon (1950) and Desai (1970) have re=
ported a decrease in the rate of feeding and amount of food con-
sumed with the maturatiqn of gonadse. Bhimachar and George (1952).

have also referred to the reduced feeding in Indian mackerel,

Rastralligsr kanagurta with the progressive maturation of gonads.

Karekar and Bal (1958) have also noticed theicoinéidence

of peak breeding with low feeding phase in Polynemus indicuse.

Jhingran (1961) has observed the feeding intensity of Setipinna
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phasa to decline during its peak breeding season. Natarajan and

Jhingran (1963) have noted the low level of breeding during mate<

uration phase in the case of female Catla catla.

The obseration of feeding intensity 1in different length
groups in the present study also indicates that feesding intensi=
ty is higher in the smaller length groups, whereas larger (hig-
her) length groﬁps show a decline in the feeding intensity which

could bs dus to the maturation of gonads.

The diet composition tends to show that the species feeds
méinly on detritus and vegetable matter. However, contrasting -
“opinion has been expressed regarding the food preference of this
species though from different regions by Mooker jee et glo(1950)
who classified it as a carnovore, rarely taking any vegetabls

matter, unlike the results of the present study.

According to Moitra (1956) food habits of fish varies in
different snvironments, which may not only he due to the avail=-
ability and abundance of particular food items, but also to they
temperature and other ecological énd geographical factor. This
might be the reason of different feeding nature in the present
case than the report of Mookerjee et al. (1950). The gut length
of the species was found to range from 0.42 to 0.57 and 0.41 to.
0,80 for the individuals from t he ﬁond_and stream respsctively.
The adaptation of the alimentary canal of fish to their food
are well known in regard to the relative length of gut (Sinha,

1972).

According to Das and Nath (1965) in a carnivore, the’
ratio is less than or equal to unity, whereas in herbivore and

omnivore it is more than unity. Suyeshiro (1941) and Beumer
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(19785 have also reported,_low relative length of gut as typical
of .a carnivore. Accordingly, ﬁhe ratios were calculated for

C. gachua which showed a decrease in the relative gut length
with the increase in langbh of the species. Das and Srivastava

(1979) have reported a decrease in RLG values from fingerlings

to adults in C. punctatus, Notopterus notopterus and Wallago
éggg and correlated.fhis with the change in Féeding habits in
the same water bodies at' different stages of life history in

the same Fish, but no‘suoh relation could be established in the
present study, as the diet composition was found to be the same

in different length groups of fishes. -

In the present study the diet composition of Q.stewértii
showed that the most important food was Chlorophyceas (47.68%)
followed by detritus (16.17%), Bécillariophyceae (9.61%) and
Zooplankton (3.94%). Ganguly et al. (1963) have reported that
C. stewartii 1is a surface feeder as well as carnivore, It pre=
Fers:Protozoa, Insects and Crustacea along with a good quantity
AoF'both uniagliular and multicellular algae, during early life
stages, while insects, crustacea and fish CFfy fegem the main

constituents of the_diet of the adult.

In the present study, the diet of C. punctatus hainly
consisted of detritus (54.83%), vegetable matter (18.51%), Chlo-
rophyceae (14.84%) and Bacillariophyceae (8.66%) and Zooplankton

(2.65%), whepsas Mookerjee gt al. (1950) have reported the same

species t¢ be a carnivore.

Acaording to Dehadrai and Tripathi (1976) the murrels
are highly predatory and marked piséovorous. The fry in almost

all cases feged heavily on zooplankton, whereas the>Fingerlings
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on insect larvae, shrimps and fish fry. However, yOumgCDOf Ophi=-

cephalus punctatus prefer phytoplankton (Banerjee,-1974). The

smaller species (0._punctatus and 0. gachua feed mainly on minn=-

cws and other small fishes, shrimps, insects and occassionally
molluscs while the larger varieties (Q. marulius and Q.gtriatus)
feed mainly on fish, frogs, insects and other live food. All
these reports reveal that murrels are mainly cafnivorous, buf |
the present study indicates that murrels of the highlands mainly
Feéd on detritus, though occassional presence of zooblankton and

phytoplankton are indicatsd.

Beumer (1978) stated that there exists a relationship
betwsen the nature of the stomach contents and the feeding str-
ucture, and according to Al=Hussainy (1947) the relatiQe gut
index is also indicativé of the diet. Low relative qut index

values are indicaﬁive of a carnivorous feeder (Suyehiro, 1941).

‘However, in the present study, a low relative.gut length
has been observed which 1s indicative of carnivorous nature of
fesding (Suyehiro, 1941), but on the other hand C. gachua uwas
not found to be purely carnivorou;, a large portion of the diet
was composed of detritus. Odum (1968) reported that high ReG.I.
is typical of a detritus feeder. Hence, it can be said that the
detritus feeding habits of Channids in thse highlands of Shillong,
unlike the Channids of lower altitudes, might be an adaptation
to higher altituds owing to tﬁe ébsence or poor presence of
"animal matter in these water bodies. However, the present resu=-
lts supports the view of Nikolskii (1969) that the fish fauna
of high katitudes are usually adépted to eating various types

of food, on agpount of the high variability of the availabls
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food. The range of food organisms may vary greatly from area to
area, sven as regards to principal food, spécially in Preshwater
conditions. Repreéentative of associationsg from high altitudes
-are usually at ankadVantage when the food base i Mabile, since
they tend to be eﬁwphaQDUS; conversely, those from the lower

latitudes are so when the food base is stable.



CHAPTER IV

SUMMARY & CONCLUSION



SUMMARY A ND *CONCLUSION

Keeping in view, the basic necessify to have a knowledgs
on the structure of lotic and lentic ecosystems and on the bio=
logy of air braathing fishes adapted in such syetems at higher
altituds of the coﬁntry,_coupled-with its greaﬂ% economic .impor=-
tanee and alsc: becauss of the fast gaining.popularity of cultu-
ring air=breathing fishes, the present investigation has bean

undertakens. The thesis entitled "Studies on some aspects of the

Biology and Ecology of Channa gachua (Ham.) and Channa stewar-
tii (PlayPair)" embodies the results obtained during the inves-

tigation, a gummary and conclusion of which are presented below.

The water tempsraturs in both the systems showed a close

affinity wilth the atmospheric temperature. The conductivity
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values fluctuated widely without‘showing any definite oscilla=-
tion. Further, if Has bean observed that conductivity and alkali=
'nity shouwed a someuhat direct relationship in the pond water un-
like the:stréam water where the case was rsverss. It has also
been noticed that low pH values corresponded with high conductie
vity values. The pH Qalues always remained below 7.0 or in other
words, in the acidic range in both the systems. An inverse rela-
tionship has been>obserVed between free CO2 and pH. Higher pH
value during wintef and post winter season indicate higher pho=~
tosynthetic activity than community respiration, which might be
due to the availabiiity of sufficient solar radiation resulting

Prom cloudless sky.

The results indicate that the main source of free CO, of
the water in both the,systéms spems to be the decomposing as
wéli as respiratory processeé of the organisms present in the
systems It is also @yident that CO2 concentration of the water
controls the pH, bicarbonate and carbonate alkalinity of the

water.’

The dissolved oxygen concentration-were found to vary
inversely with.the tempefature and free CDZ. However, it may be
concluded that oxygen content of these water bodies mainly dep=-
ended on the Followihg Féctors R

(a) Law of solubility of gaseous exchange;
(b) Photosynthetic activities;

(c) Respiration;

(d) Intensity of illumination; and

" (8) Wind actions’

. The nutrient condition in both the systems was found to
be quite pgore. An  inverse relationship has been observed bet-

ween phosphate and dissclved oxygen concentration in both the
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systams. This might ba due to fhe fact that when there is lack
of oxygen in water bodies‘particularly in the sediments, iron is
reduced from the Fefric to the ferrous state, releasing phosphats
into watere It may be assumed that the main source of nitrates
in the systems may be the decomposing organic matter, not the
plankton as the formesr was present in large quantities than the
planktons An inverse relationshih has been observed between
nitrate and temperature, which suggests that temperature has a
profound effect on nitrate concentration in waters. The silicats
content of the water was found to vary inversely with frse CDZ'
It has also been observed that peaks of diatom population corre

sspond with low levels of silicate in the systems.

In the present study 11 species of Chiorophyceae, 5 oFl
Bacillariophyceae and 2 6F Euglenoﬁhyceae in@the‘pond and 15 of
Chlorophyceae, 7 OF.Bacillariophyceae and 2 of Euglsnophyceas
in*tﬁ%gétream have been recorded. Among Zooplankton, Rotifera
comprised of 4 species in both the systems, whereas Copepoda was
represented by 3 and 1 species in the pond and stream respect=-
iueiy. Cladocera was represanted by 2 species and interestingly
énough it could not be recorded from EheApund. The study further
reveals that the plankton peaks in freshwater bodies of high
altitudes of India are quite comparable with the spring and

autumn plarkton peaks of the temperate regions.

"In both the systems, phytoplankton shcowed a humerical
superiority over the zooplankton. It is aléo apparent From.the
present stﬁdy that certain species of plankton disappeared at
certain periocds only to reappear later and hence, at no time
during the year, there was a total absence of plankton. The

plankton produgtivity varied from season to season .in both:-
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theisyetemS‘and qualitative variation particularly of zooplankton

wers quite identical.’

It can be revealed from the present study that in somse
groups of plankton, the amplitude of rise and fall in quantity
may not be large enough to produce more than minimal change in
the total plankton population while in others, the change may be
so great that a wave oF_development of a single group may be
sufficient to dominate the whole population. ?urther, the period
of quantitative increass and decrease of the individual may not
in .general, ooineide with the seaconal minima and maxima of
the totalvplankton. It is also'clear that the rate of develop=-
ment of a pulse may vary greatly, some species may increase
slowly and more or less uniformly to the maximum while others
may show a burst of development rising from an apparent absence
to a numerical dominance of the whole plankton p0pulati0h withe=
in a very short peiriode. An inverse relationship Eetween phyto=-

and zooplankton has bsen observed.

It is Clear that plankton periodicity has been influenced
by temperature and the seasonal variations were observed eQen
amidst a fairly constant pH and oxygen content of the watere In
the present study, a high phytoplankton population has been
observed at low temperature in t he stream, whereas, no such
definite relationship could be observed in.the pond suggesting
that temperature alons is not-always a limiting factor for the
growtﬁ of planktons Availability of food may be another impor=
tant factor responsible Fer plankton growth which in turn dep-

ends on other abiotickfactors;

It has been observed that whenevef free C02 was at its

minimum, peregnhtage composition of zooplankton were found to be
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in higher range, in other words zooplénkton fluctuated almost
inversely~with free CGé. Therefore, it can be ascertained that
presence of high quantities of Ffeé CDz_have detrimental ePFgct
on zodplankton._biatoms and silicates éhowsd an inversé relatio=
nship with sach other, owing to the fact that they require sili=-
con for the manufacture of their shells, hence the available
supply of silicon from water can be fegarded as a matter of rsai
consequence. Apart from this, phosphate also seems to be a limi=

ting factor controlling diatom periodicity.

In the present study, however, no very distinct period-
icity in the total plankton could be observed, which might'be
due to the reason that the physico=-chemical factors in fresh--
water bddies'undergo frequent changes partially due to changes
in the meteorological factors which in turn influences the pla=
nkton periodicity. Hence, it can be concluded that plankton pop=
ulation is directlv or iﬁdirectly influenced by the seasonal
Vériations in the complexes of abiotic and of biotic factorse.

It is also clear that the annual quantitative abundance of plan=
ktonic pOpulétions depends on the succession of appearance and

disappearance of its component species.

It may be concluded that no scosystem is static, which
further supports the noticn of Nasar (1975) that no one can step

into the same ecosystem t@ice as the ecosystems is dynamic and

the abiotic and biotic factors not qnly fluctuates seasonally

and didrnally, but also esach and every moment",.

The result indicates that there exists an intraspecific
difference in regression squaticns in various morphometric cha=

racter of C. gaghua Mhich may be attributed to diverse ecolo=-



208

gical and environmental conditions prevalent in both the systems.
The various meristic counts of C. gachua made during the present
study did not show marked intraspecific differencess. The results
of the biometfic study for C. gachua reveal that Eye=-diameter
becomes smaller in relation to Head length and inter=orbital
width as the species grows in length. With regard to Cestewartii
and C. punctatus also, the eye diahéter becomes-prqgressively
smaller in relation to head lgngth and inter=orbital wiﬂth as

the fish grows. But pectoral fins unlike C. gachua do not exhi=

bit any negative allometry in relation to head length.

From the results cbtained on length-weight relationship
it is evident that there exists an intraspecific variation in
theABXponential valus ("b™), Since the "bW Values.in g.stémartii
and C, punctatus approximates the cube law, but are less than
thrge, thereby shawing allometric growth, unlike C. gachua. The
present result wher compared with the results obtained by others
for air=breathing fishes reveal that the "b" values in almost
all the species of Channids approximates the cube law, hence,

the fishes of this group can be considered as "ideal".

The condition factor of Ces gachua at different length
groups as .well as during different months, has been calculated
and fluctuations therein were Hiscussed in relation to matdrity
and Feediﬁg rhythmse The results of cbndition factor indicates
that the "K" value is much higher in smaller fishes than ths
bigger ones. It is also clear from the study that the limiting
factors for "KY value are not only the gonadal maturity and gut
contents, but somg other environmental factors, also seems to

be respons;b&%EJ
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S£udies on maturity indicate that both the males and the
females mature at the same timé and hence the fish{) has a simi=
lar breeding periodvi.e. June to August with ‘just one spawning
season during an annual cycle. The occurrence of ripe speoimehs
is restrictec only during June to August which also clearly ine-
dicates abodt the sbawhing season of the species in this regione
This is also supported by the results obtained on the GnwS.I.
of the fishes. It has been observed that 50% individuals (Msg)
mature at 51.0=55.0 mm length group in both the systems. The
GneSele values showed a tendency to increase with the increase
in-length. The seasonal peaks in the mean GneS.l. values coin-
cided with the peaks in the present occurrence of mature indivie
‘duals, hence, GneS.I, can be used as an index of gonddal devel-

epment.

The feeundity of C., gachua was cbserved to range from
160 to 1170 eggs iﬁ t he specimens of 60.0 to 96.0 mm in length
from 'the pond, whereas it ranged from 243-=1523 eggs in the spe=
_'Cimens ranglng 77.0 to 87.0 mm in length from the stream. Fur=
ther, the logarithmic relationships between fecundity of Ca.gachua
and its length, body weight and ovary weight were found to be‘
linear; The rslative fecundity on an average basis waé found to
be lower in the stream population thén the pond population,.
Fecundity estimates'suggests that C. gachua is not very fecund
in comparisén to other species which might be due to the fact

that the species show parental cars.

According to.the present study, temperature could be
considered ag a- limiting factor affecting fecundity as through-
out the study period the fish in both the systems were found to

be concentrated along the edge of the banks among the marginal
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vegetations This might be due to low water temperature resulting
in overcrowding which led tc a food shortage which in turn resu=

lted in low Fecundity.

Based on numerical and frequency of occurrence methods,
the diet composition of (. gachua can be divided into the foll=
owing four broad categoriss : (a) Detritus (b) Vegstable matter
(c) Phytoplankton and (d) Zooplankton. The low feeding intensity

‘coincided with the spawﬁing season and such a case may be attrie
buted to the completely developed gonad permifting limited spacs
in the abdominal cavify resulting in less intake of food. It is
further clsar that the feeding imtensity in Ce._gachua is higher
in the smaller length groups than the higHer lengtth groups. The
present study reveals that the detritus feeding habits of Chan=
nids in the highlands of Shillong unlike the lowsr altitudes
might be an adaptation of the species to highsr altitude owing
to the relatively poor presencs of animal matter in these water

bodies.

From the results obtained during the present investiga=-
tion and:the brseding discussions, the following generalization
can be made with regards to the ecology of fishes. It can be
gsaid that Pish populations are a part of the ecosystem, which
are affected by the chemical and physical factors while funct-
ioning within the system through biotic especially trophic in-
terrelationships which supports the view of Weatherlsy, 1972.
Temperaturs of the water, therefore, i& of snormous significance
in the life of a fish. Fishes being poikilotherms, are more

dependent on the temperature of their habitdt and their
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surrounding water than homoithermal animals. According to Nikole
sky (1963), in majority of fishes, the body. temperature differs
from that of the surrounaing watér by only 0.,5=1°C and changes
in the metabolic rate are most closely associated with changss
in the temperature of the surrounding water. In many cases,
changes in the temperature fuoction as a éignalling factor, a
natural stimulué which determines théastart of some process such
as spawning, migration and so on. The raté of develoﬁment of
fishes is also related to a significant extent to changes in thé
temperature, Within the limité of a certain amplitude of tempe=~
rature, there frequently occurs a direct relation between the
rate of development and the change in temperature. Growth rate
is closely related to tempsrature and many, probably most, spec=
ies do not grouw at all during winter (Hynes, 1970). Temperaturs
has always been considered as an important ecological factor
and for particularly stream fishes it i1s an important one which
limits both broad geographical distribution and local occurre-
nces within a single watef course. Besides, the adaptation of a
fish to a particular temperature (hiéh or low), the amplitude
of fkictuation of the temperature at which fishes of the same
species éan live are extremely important. This amplitude of tem=
peraturé varies considerably from one species to another as is
gevident from the distributional records of Chanhids. If the to=
tal amplitude of the temperature at whieh a species of fish can
live is very great, it is significéntly less for each stage of
development, Fishes alsoc react differently to %emperature fluc=
tuations, according to their biological conditione. The timing
and extent of temperature changes are also important, as they
often control breeding. Hence, the optimal temperature to which-

a fish adapt can also be considered a species characteristics.
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The present study further corroborates the view of Wesatherley
(1972) that fishes of Higher latitudes have evolved a metabolic
type which enables them to feed successfully at very low temper=-
atures unlike the fishes of lowsr latitudes., Within the limits
of the optimal temperature for a giﬁen species, a riss in tempe=

rature uUsually leads to an increase in the rate of digestion.

The gaseous metabolism of fishes also changes considerably
as the témperature varies. Since the fish is adapted to life at
a particular temperature, it is natural that its distribution in
the water :swould be related to that of the tempsrature. As the
temperéture changes both seasonally and secularly, the distribu-
tion of the fish also changes. One may judge the adaptation of
sgparate species of Fiehes toAparticular temperatureé visually,
from the curves sHoming the frequency of occurrence of sach gpe=
. ciss 1n relation to the distribution of temperatures. Thus the
relationship between the distribution of separate species and

the temperature is very strong.

Adaptive changes which occurs in fishds when the tempera=
ture varies, are also connected with some morphological recon=
struction. fherefore, the adaptivé reactiuon to variations in
the temperature, salinity, the density of the water and so on
appears as Variations in the number of caudallzone vertebras,
and ‘in the number of rays in the unpaired fins. In 1909, EE@@QT
(ope cite Nikolsky, 1963) nggested thaf the aquatic organisms
can live not only by sating particulate food, but also by assi=-
milating salts and organic matter dissolved in the water, which
permgated into the body across its wélls. Many of the salts
dissolved 1n the water exert a fundamentally indirect effect

upon Fish. hy influencing the food organisms or even their food.
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The organic matter transported by rivers, particularly during
the flood period, ensures a rich development of the various org=

- anisms which form the food of fishes in the estuarine region.

The presence of substances dissolved in the water which
afe‘not normal constituents of ﬁreshwater, but which snter it as
the result of various human acfivities such as tree felling,
industrial ePfluents, pollution by oil, processing of mineral
oresy and so ony has becoms particularly important to fishes.
The sffects of other dissolved compounds which snter the water,
both organic and inorganic, are also rather variable in fact the

ma jority of them effect primarily the course of respiration.

Like all other animals, fishes cannot live without the
access of ‘oxygen to the organism through its blood, which ensu=-
res the metabolisgm and thersby tha 1life of the fish. Naturally
thereforey, the cessation of accsss of oxygen to the blood-ieads
to the death of the fish in a short time. Only a few species,
living in waters in which for various reasons, there frequently
develops an oxygen deficity, are adapted to brsathing atmospheric
aire In the Murrels (Ophicephalidas), the spibranchial organ is
' represehted by paired autgrowths in the pharynx. The walls of
these outgrowths are very rich in blood capillaries. According

to Nikolsky (1963), the Snake=head Ophicephalus striatus Bl.

dies from lack of oxygen in 30197 minutes when prevenfed from
raaching the surface. Apparently young snaks heads die sooner

from suffocation than older.ones.vThe majority of fishes which
are adapted to breathing atmospheric air are inhabitants of sub=
tropical and tropical latitudes, and only. few live in the waters

of temperate and high latitudes.
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Apért Ffom oxygen, other nases are also of considerable
importance to fishes. It is wsll known that COé even in relative
ely small doses causes the death of fishes which mighf be the
reason of poor population of the fish (Channids) in these systems
as the CO, (free) cancentration was quite high than the water
bodiss of lowar latitudes #n géneral. The mechanism of the action
of carbon=dioxide upoﬁ fish like other animals consists of the
reduction of the bloods capacity to absorbs oxygsn. The amount
af C02 in the water is directly proportiocnal to the pH, changes
in'which also have a severé effect upon fishes. As the acidity
of the water incfeases, the rate of metabolism Fallé, although
the respiratory rhythm increases in more acid water compared to

eibher neutrel or alkaline.

Fishes are adapted to moQing through‘both still and Flow;
ing watsr and the boady shapé, fin structure and certain other
features in the structure of the fish are connected with this.
Fishes of tha Ffamily Channidae are snake=shaped fa. the body is
much elongated, transverse section almost circular and are usua=

lly inhabitants of wesds.

F;fms'belonging to the same species, but living in flow=
ing and stagnant waters, differ in their adaptation to currents.
River currents affect the fish organism not anly mechanically,
but through the medium of other factors. Usually, water hasses
with fast currents are characterized by super saturation with
oXygens For this feason rhéophilic fishes are also at the same
time oxyphilic ie.e. they require plenty of oxygen and cunver= -
sely fishes which inhabit slowly flowing a stagnant waters are
USually adapted to é different oxygen regime aid can withstand

an oxygan gdefigclt better.
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Not all the fishes of rapid water are swimmers, many main=
>tain themselves close to the bottom or in shelter under and bsh=
ind stonss (Hynes, 1970). In the present study too, the Channa
species from the stream were found to maintain themseldes close
to the bottom and in éhelteréd.areas under stones and marginal
vegetatione. These Fishes_living oﬁ t he bottom or stony éubstrata
are dark coloured and mors usually (boldly) mottled so that thsy
blend into the background. Hynes (1970) reported that fishes
can sxert some control over their colour, becoming palesr:-on pals
colouraed backgrounds and no stream fish can match the spectacu=

lar performance of the plaice, which can ad just Fairly rapidly.

The food supply has a profound effect on the numbers and
masses of fish populationse The amount of food eaten determines
the fecundity of the year classes, as weil as the growth ratse
and time of sexual maturity and hence the life span and the
length of the feeding seasﬁn in turn is affected by the onset of
unfavourable conditions. The food supply is, therefore, gover=
ned by the conditions for obtaining and utilising the food and it
is also dependent on abiotic conditions during the feeding per=

iod, such as tempesraturs, illumination, winds and changes in

the size of feeding area.

The icthyo=fauna of high altitudes are usually adapted to
eating various ﬁypes of food, on account of the high variability
of the available food. The range of food organisms may vary
greatly from area to area, sven as regards principal food, es=

pecially in Preshwater conditions (Nikolsky, 1969).
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