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Abstract

The aim of the current study was to examine the gonadosomatic index fluctuations of Cyprinus carpio
communis and Carassius carassius at different sites of dal lake Kashmir. The monthly fluctuations in
gonadosomatic index in Cyprinus carpio communis ranged from a minimum of 2.49+0.14- 2.52+0.10 in
male in June and 3.30£0.17-3.30£0.17 in female in July and from a maximum of 9.84+ 0.51-9.94+0.46
in male and 15.29+0.04 - 15.52+0.06 in female in May. Seasonal fluctuations in gonadosomatic index in
Cyprinus carpio communis ranged from a minimum of 3.56+0.70-3.85+0.85 in male and 3.84+0.37-
3.96+£0.41 in female in summer and from a maximum of 8.22+0.96 -8.93+0.50 in male and
13.44+0.62-13.61+1.07 in female in spring. The monthly fluctuations in gonadosomatic index in
Carassius carassius ranged from a minimum of 3.83+0.30-3.91+0.34 in male in October and
11.60+0.48-11.89+0.37 in female in April and from a maximum of 9.84+ 0.51 -15.29+0.04 in male and
9.94+0.46-15.52+0.04 in female in April. Seasonal fluctuations in gonadosomatic index in Carassius
carassius ranged from a minimum of 4.80+0.31- 4.98+0.60 in male and 5.67+1.14-5.85+1.22 in female in
winter and from a maximum of 8.70+1.83-8.80+1.89 " male and 8.90+1.59-9.22+1.62 in female in
spring. The Gonadosomatic Index in both the species revealed a significant variation between sites,
months, and seasons of Dal Lake.
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Introduction

The Communal carp (Cyprinus carpio) is one of the most prevalent freshwater fish species in
the world (Vilizzi, 2018) 1€, Since its introduction to Kashmir in 1956, the common carp has
displayed amazing adaptation in different water bodies, and it now represents a significant
fishery in the Kashmir temperate flatlands (Fotedar and Qadri, 1974) 1. 1t was discovered that
Cyprinus carpio var. communis contributed the majority of the Dal Lake's overall catch
(Sunder et al., 1984) %1, In terms of reproductive potential, Cyprinus carpio has reportedly
surpassed the native fish of Kashmir (Das and Malhotra, 1964) . Beautifully armoured
Carassius carassius is used as food or as an ornamental fish in aquariums. It is an unusual fish
native to Kashmir known as "Gang gaad" locally. It is more specifically known as Crucian
carp and was introduced into Dal Lake along with common carp. Since then, it has
successfully adapted to the lake's changing environmental conditions (Shafi et al., 2012) 4, It
is a common cyprinid in Dal Lake Kashmir and has a wide range of habitats where it may
thrive despite abiotic environmental constraints including low oxygen levels and water
temperature swings (Holopainen and Hyvarinain, 1985). An indirect technique for determining
a species' spawning season is the gonadosomatic index, also known as the maturity index
(Biswas, 1993) 2. Although the fish gonads are fully grown at the beginning of winter, but
due to Kashmir's harsh winter, the gonads exhibit inactivity or gonadal dispause [Malhotra,
1966) 1, which lasts until the middle of February. Although the gonad were fully developed at
the beginning of winter, the GSI in Cyprinus carpio communis reported that both sexes reach
their peak in March and that spawning occurs in the spring (Raina, 1978) ¥, The GSI for
Carassius carassius reached a maximum in April, when the fish were identified as having
fully mature gonads, and a minimum in July (Shafi, 2012) 41,
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Materials and Methods

In the present study a total number of 288 specimen of both
species of Cyprinus carpio communis and Carassius
carassius were collected from four sites (Nehrupark site,
Nishat site, Tailbal site and Nageen site) of Dal lake in the
early morning hours on monthly basis with the help of local
fisherman using cast net, gill net and also from the local fish
market nearest to Dal lake and were transported to
labouratory in ice packed insulated boxes to estimate
Gonadosomatic Index of the fish species. The fish samples of
Cyprinus carpio communis and Carassius carassius were then
moved to the laboratory for further morphometric
measurements. The fishes were then dissected, and the gonads
(both ovaries and testies) were carefully removed and
weighed on a digital balance to estimate the gonadosomatic
index. The gonadosomatic index was calculated using the
formula provided by (Desai, 1970) 7],

GSI = Weight of gonads (gram)/Total weight of fish (gram)
x100.

Results and Discussion

The Gonadosomatic Index of both the species i,e. Cyprinus
carpio communis and Carassius carassius at four sites i,e
(Nehrupark site, Nishat site, Tailbal site and Nageen site) of
Dal lake had shown a significant difference (p<0.05) among
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months and seasons as shown in the below mentioned tables
and figures. The Gonadosomatic Index in Cyprinus carpio
communis ranged from a minimum of 2.49+0.14- 2.52+0.10
in male in June and 3.30+0.17-3.30£0.17 in female in July at
Taibal and Nishat sites and from a maximum of 9.84+ 0.51
-9.94+0.46 in male and 15.29+0.04 - 15.52+0.06 in female at
Nehrupark and Nageen Sites in May. Seasonal fluctuations in
Gonadosomatic Index in Cyprinus carpio communis ranged
from a minimum of 3.56+0.70-3.85+0.85 in male to a
minimum of 3.84+0.37- 3.96+£0.41 in female in summer at
Nishat and Tailbal sites and from a maximum of 8.22+0.96
-8.93+0.50 in male to a maximum of 13.44+0.62-13.61+1.07
in female in spring at Nehrupark and Nageen sites. The
Gonadosomatic Index in Carassius carassius ranged from a
minimum of 3.83+0.30 - 3.91+0.34 in male in October and
11.60+0.48-11.89+0.37 in female in April at Nishat and
Tailbal sites and from a maximum of 9.84+ 0.51 -15.29+0.04
in male and 9.94+0.46-15.52+0.04 in female at Nehrupark and
Nageen Sites in  April. Seasonal fluctuations in
Gonadosomatic Index in Carassius carassius ranged from a
minimum of 4.80+0.31- 4.98+0.60 in male to a minimum of
5.67+£1.14-5.85+1.22 in female in winter at Nishat and Tailbal
sites and from a maximum of 8.70+1.83-8.80+£1.89 in male to
a maximum of 8.90+1.59-9.22+1.62 in female in spring at
Nehrupark and Nageen sites.
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Fig 1: Monthly variations in Gonadosomatic Index (Male) of Cyprinus carpio communis at different sites of Dal Lake
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Fig 2: Monthly variations in Gonadosomatic Index (Female) of Cyprinus carpio communis at different sites of Dal Lake

The present study revealed that there was found a significant
difference  (p<0.05) during seasonal fluctuations in
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Fig 3: Monthly variations in Gonadosomatic Index (Male) of Carassius carassius collected from different sites of Dal Lake
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Fig 4: Monthly variations in Gonadosomatic Index (Female) of Carassius carassius collected from different sites of Dal Lake

Table 1: Seasonal fluctuations in Gonadosomatic Index of Cyprinus carpio communis collected from different sites of Dal Lake

Season Site | Autumn (Septto Nov) | Winter (Decto Feb) | Spring (Marchto May) |  Summer (June to Aug)
Male

Nehrupark Site 5.50+0.0421 5.76+0.4131 8.22+0.96%2 3.85+0.8502
Nishat Site 4.80+0.07b2 5.08+0.543 7.27+0.96%1 3.56+0.7002
Tailbal Site 5.32+0.18% 5.88+0.5221 7.40+0.6621 3.94+0.54b2
Nageen Site 5.55+0.082! 5.94+0.53 8.93+0.5002 4.09+0.66¢3

Female

Nehrupark Site 6.70+0.602! 8.38+0.64b2 13.44+0.62%3 4.01+0.562
Nishat Site 5.98+0.602! 7.41+1.36 11.69+0.482 3.84+0.37%
Tailbal Site 6.96+0.62a1 8.15+1.403! 11.79+0.562 3.96+0.41%
Nageen Site 6.54+0.2031 8.73+1.2202 13.61+1.07 4.28+0.61¢3

Values expressed as Mean + SE
Different superscripts (a-c and 1-3) represents significant difference (p<0.05) among seasons

Table 2: Seasonal fluctuations in Gonadosomatic Index of Carassius carassius collected from different sites of Dal Lake

Season Site | Autumn (SepttoNov) | Winter (Decto Feb) | Spring (Marchto May) |  Summer (June to Aug)
Male

Nehrupark Site 4.98+0.60% 5.01+0.40°! 8.70+1.83% 5.20+0.252
Nishat Site 5.26+0.55b 4.80+0.31¢3 8.52+1.80% 5.16+0.2221
Tailbal Site 5.14+0.62°! 5.03+0.14! 8.48+1.8221 5.04+0.17%
Nageen Site 5.72+0.4401 5.19+0.15b 8.80+1.89 5.03+0.06%

Female

Nehrupark Site 6.63+0.80°! 6.20+1.37%! 8.36+2.37 5.99+0,12b1
Nishat Site 6.40+0.43°! 5.85+1,2201 8.78+1.80% 5.67+0.280!
Tailbal Site 6.34+0.46"! 5.67+1.14b! 8.90+1.59% 5.58+0.200!
Nageen Site 6.80+0.29°1 6.11+0,99b? 9.22+1.6281 5.84+0.28b!

Values expressed as Mean + SE
Different superscripts (a-b and 1-3) represents significant difference (p<0.05) among seasons
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The present study revealed that there was found a significant
difference  (p<0.05) during seasonal fluctuations in
Gonadosomatic Index of fish Carassius carassius collected
from different sites of Dal Lake. The gonadosomatic index is
considered as an indirect method for spawning season
estimation of a species (Biswas, 1993) . In Cyprinus carpio
communis the GSI was low during late summer i.e (August,
September, October, November and December) and shows a
sudden decline in June and July in both males and females.
The highest GSI was measured in May and had a value of
9.5+.458 in males and 16.3+.12 in females. In contrast, the
value for females ranged from 3.5+4.013 (June) to 16.3+.12
with the mean GSI value for females ranging from 2.5+.728
(June) to 9.5+.458 (May).Females did not exhibit any
significant changes from August to December (p=0.131) or
from January to March (p=0.612).But from April to July,
there were noticeable changes (p=.00096).For males, there
was no statistically significant change from August to
December (p=.4619), but there was a significant change from
January to March (p=.049) and from April to July (p=.00026)
(Mohamad et al., 2020) 4. In Cyprinus carpio the GSI of the
male fishes ranged from 2.5+.728 to 9.5+.458 whereas in the
female fishes it ranged from 3.5+4.03 to 16.3+.12.The GSl in
Cyprinus carpio communis to be in the range of 3.67 to
37.93%, 2.302 to 11.363% and 13.97 to 17.01% (Abera et al.,
2015; Parameswaran et al., 1972; Shafi et al., 2012) [ 10. 14],
In GSI, substantial difference was found and seasonal
influences have a significant impact on how the ovary
matures, changing the gonads and body weights in a series of
subsequent modifications (Lincoln et al., 1980-2001) "], The
GSI was lower in males and higher in females and in males
GSI show rise from february and start declining from may and
in females GSI starts rising from January and show decline
from May (Shafi et al., 2012) 4. In Cyprinus carpio
communis the GSI in both the sexes was at peak in the month
of march and it was reported that spawning takes place during
spring although the gonad were fully mature at the start of
winter (Raina, 1978) 3. While studying the reproductive
biology of Common carp, Cyprinus carpio under temperate
conditions in Kashmir, observed that the fishes of both the
sexes breed from April to June. But the current study's GSI
levels in the month of May and subsequent decline after June
suggest that the fish continue to reproduce beyond that (Abera
et al., 2015) M. Male GSI values ranged from December to
May, while female GSI values increased from January to
April. (Parameswarn et al., 1974) [*2, The GSI rises when the
fish reaches adulthood and then suddenly drops off, Oogonia
and primary oocytes begin to regenerate in January in females
and February in males, after which the oocyte grows and
spawning occurs in May, when the ovary reaches its
maximum size and has the greatest number of mature
follicles. Regression of the ovary occurs after the spawning
cycle (Lone et al., 2009) ©l. From July through August, the
GSI and ovarian weight decreased, and by October, the
ovaries had already started to retreat (Kiran, 2015) [l The
GSI also declined gradually in female Cyprinid fish,
Salmostoma untrahi, from July to September, increased once
more in October, and then decreased once again from
November to January. The GSI for Carassius carassius
reached a maximum of 12.82 in April, when the fish were
identified as having fully mature gonads, and a minimum of
5.35 in July. In different months of the year, it was discovered
that males' GSI was, on average, lower than that of females
(Shafi, 2012) 4, The GSI of Carassius carassius showed
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higher values in females than in males. The low value for GSI
in males is due to lower energy investment in gamete
production than that spent by females. (Buxton, 1990) [,

Conclusion

The Gonadosomatic Index in both the species (i,e Cyprinus
carpio communis and Carassius carassius) was found
minimum at Nishat and Telebal sites and was found
maximum at Nehrupark and Nageen sites. The
Gonadosomatic Index of both the species i,e. Cyprinus carpio
communis and Carassius carassius at four sites (Nehrupark
site, Nishat site, Tailbal site and Nageen site) of Dal lake had
shown a significant difference (p<0.05) among months and
seasons.
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