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ABSTRACT Distribution, frequency of various maturity stages and sex ratio were studied in freshwater fish Notopterus no-
topterus in the three selected aquatic bodies near Gulbarga.  The percentage of fish catch and the frequency of fishes 

in different stages in the aquatic bodies (1 & 2) is slightly variable, no fishes were noticed in aquatic body 3, which is productive.  The study 
reveals that male to female ratio was almost 1:1.1 in both aquatic bodies (aquatic body-1 and 2) indicating a slight domination of females.  
The analysis of chi-square values obtained for each month in both aquatic bodies revealed “no significant” departure from ratio 1:1.  However 
some variation was noticed during the months of April and October in both aquatic bodies.  Five maturity stages were identified on the basis 
of gonad condition.  N. notopterus is supposed to be the fractional spawner, which is suggested by the relative availability of all the five stages 
during April and August.
 GSI values are drastically increased from January and reaching maximum during February-July.  The gradual depletion was 
noticed from August. The OSI data indicates that vitellogenic oocytes are produced between January- February and June-July.  The matured 
eggs are spawned in March and August respectively in both the aquatic bodies. No fishes were found in aquatic body-3.

Introduction:
The availability of fish species in some aquatic bodies of Gul-
barga studied by Patil and Kulkarni (1993) indicate that a good 
number of fish species are available.  In their study around 45 
species of fish are available and amongst N. notopterus is pre-
dominately available in addition to the other carps in the two 
aquatic bodies selected (Patil and Kularni, 1993).  Sexual cycle 
will help us in understanding the relative abundance of sexes 
in the total stock of the fish in a given area.  It also helps us to 
understand constituent length group and growth rate.  Nikolski 
(1963), Padmaja and Rao (2001) were able to find sex ratio Mega-
lops cyprinoids a fish from Vishakapatnam coast.  The difference 
in both spawning time and sex ratio depends on the ecological 
characteristics of water systems, (Kartas and Toglaci, 1999).

Gonadosomatic index was studied to study the sexual cycle of 
the fish N. notopterus.  Gonadosomatic index is an important 
tool in establishing the breeding period in animals and has been 
successfully employed in fish too (Saxena, 1986).  Distribution, 
sex ratio, sexual maturity and gonadosomatic index in relation 
to three different aquatic bodies was studied, which is not avail-
able  in fish N. notopterus  in this area. However, studies have 
been made by Karatas and Toglaci (1999) in  the fish Salmo trut-
ta in Yesilirmak river.

Materials and Methods:
Three aquatic bodies were selected for the collection of the 
fishes.  Aquatic body-1 is called as Farahathabad Nala which 
receives water source from Bheema river situated about 15 Km 
away from Gulbarga city.  The aquatic body-2 called as Bhosga 
reservoir 20 Km away from Gulbarga and the aquatic body-3 sit-
uated is the centre of the city known as Jagath tank the fish from 
these aquatic bodies were collected monthly by gillnets with the 
help of professional fisherman.  The collection of fish was made 
every month for a period of one year.  The percentage of fish 
catches was calculated on the basis of number of N. notopterus 
in each catch (compared to the other fishes).

All the fishes were brought to laboratory, the body weight was 
recorded separately. Sexual condition was determined by means 
of the monthly changes in the gonadosomatic Index (GSI).  It 
was calculated using the following equation:

Where,

  W1 = Weight of gonad ,

  W2 = Total weight of fish.

The gonadosomatic Index in males and female of similar size 
(18-24 cm) were considered for the study.  Morphology of go-
nads was identified in accordance with the classification rec-
ommended by international council for the exploration of sea 
(Dharmamba, 1959).  These stages were further grouped into a 
sequence of five phases (Qasim, 1957; Crossland, 1977).

The sex of fish was determined after dissecting the body cavity.  
The pooled fishes during different months were separated as 
males and females after dissection of body cavity.  Sex ratio in 
different months was calculated.

Chi-square test was applied to test the occurrence of homogen-
ity of sex ratio in the aquatic bodies.  Homogenity was tested for 
its significance at 5% level.

Results:
The percentage abundance of various maturity stages during 
different months of one year period indicates that, in both male 
and female fish have 5 maturity stages identified based on the 
Morphology of gonads.  During January and June month, the 
percentage of immature was higher in both aquatic bodies 1 & 
2.  In February and July fishes having ripe gonads were available.  
During May-September, good percentage of immature to rip-
ening stages  were available.  The occurrence of some partially 
spent fishes during August and also many during April in both 
the aquatic bodies was noticed.  This indicates that the fish have 
spawned in August and majority spawned during April suggest-
ing that the fish N. notopterus is a fractional spawner.

The fall of TSI during April and August 0.19 ± 0.075 and 0.19 ± 
0.09 respectively indicates the discharge of gamates indicating 
spawning in aquatic body-1.

Similar decrease in the TSI values in April and August 16 ± 0.06 
and 0.18 ± 0.06 was observed in the aquatic body-2 indicating 
spawning.

Similar observations are seen with OSI of females i.e. In April, it 



410 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Volume : 3 | Issue : 12 | December 2014 • ISSN No 2277 - 8179
Research Paper

REFERENCE
Ali, M.A. : Morphometric characteristics of Barbus lutens from Tartar reservoir and the Tigris river (Iraq) Vopr. Ikhtiol, 25(5), 867-870 (1985). | | 
Balasundar Reddy, P. : Sex ratio of Channa punctatus (Bloch, 1973), (Pices, Teleostei, Channidae from Guntur, Andhra Pradesh. Proc. Indian Acad. 

Sci., 88B(2), 99-106 (1979). | | Billard, R, P. Reinaud and P. LeBrenn : Effects of changes of Photoperiod on gamatogenesis in the rainbow trout (Salmo gairdneri). Reprod. Nutri. Dev., 
21, 1009 (1981). | | Crossland, J. : Seasonal reproductive cycles of Snapper chrysophrys auratus (Forster) in the Hauraki Gulf. N.Z. J. Mar. Freshwater Res., 11(1), 37-60 (1977). | | Dan, 
S.S. : Intraovarian Studies and fecundity in Nemipterus Japonicus (Bloch). Indian J. Fish., 24 (1 and 2), 48-55 (1977). | | Dharmamba, M. : Studies on the maturation and spawning hab-
its of some common clupeoids of Lawson’s Bay, Waltair. Indian J. Fish., 6(2), 374-388 (1959). | | Dobriyal, A.K. and A. K. Bahuguna : Marphometric characters and their relationship in 
hill stream bloch, Neomachilus montanus (Ham). J. Enviro. Zool., 1, 23-27 (1987). | | Gopal Dutt, N.H. : Cyclic changes in the pituitary gland of vertebrates in relation to reproduction. 
In: Reproductive cycles of Indian vertebrates (Ed. Saidapur, S.K.) Allied Publishers, New Delhi, 1-57 (1989). | | Karatas, M. and Ishan A. Toglaci : Determination of the Reproduction 
properties of Salmo trutta in Yasilimark River (Tokat-Turkey). Bull. Pure. Appl. Sci., 18A(1), 1-9 (1999). | | Mojumdar, P. : Maturity and spawning of the Catfish, Tachysurus thalassinus 
(Ruppel) of Waltair Coast. Indian J. Fish., 25 (1 and 2), 109-121 (1978). | | Monohar, S. and T.A. Qureshi : Populations of prawns in relation to the ecological characteristics of the 
river Betwa at Bhojpur, Madhya pradesh. Indian J. Ecobiol. 6(3), 23-56 (1994). | | Neelakantan, B., N. Kusuma and U.G. Bhatt : Reproductive cycles of marine fishes. In: Reproductive 
cycles of Indian vertebrates (Ed Sidapur, S.K.), 106-165. Allied publishers New Delhi (1989). | | Nikolskii, G.V. (1963). The ecology of fishes. Academic press, London and New York. | | 
Nimbargi, P.M., A.B. Hiremath, Y.M. Jayaraj : Studies on moat and tank as natural biological units in series. Vignan Ganga, Gulbarga University Res. J. (Sci &Tech.), 2, 105-115 (1989). | 
| Padmaja, G. and L.M. Rao : Breeding biology of Megalops cyprinoides from Vishakhapatnam Coast. J. Environ. Biol., 22(2), 91-99 (2001) | | Patil Manohar and R.S. Kulkarni : A study 
on the fish species of two different aquatic bodies. Poll. Res. 12 (4), 213-217 (1993). | | Qasim, S.Z. : The biology of Blennius pholis L. (Teleostei). Proc. Zool. Soc., London, 128, 161-208 
(1957). |   | Qasim, S.Z. : An appraisal of the studies on maturation and spawning in marine teleosts from the Indian waters. Indian J. Fish., 20(1), 166-181 (1973). | | Rao, D.M. and K.S. 
Rao : Biometric comparison of Nemipterus Japoniocus (bloch). Population along the east coast of India, Proc. Indian Acad. Sci., 92(5), 351-360 (1983). | | Saxena, R. : Comparative 
studies on the gonadosomatic index in two bottom feeder teleosts. Indian J. Phy. Nat. Sci., 6A, 39-47 (1986). | | Singh, S.P. : Biometric comparison of Catla catla (Ham) in the central 
India, Ph.D. thesis A.P.S. University, Rewa (1990). | | Tandon, K.K. : Biology of fishery of ‘Choo Parai-Selaroides leptolipis’ (Cuv and Val) Indian J. Fish., 8(1), 127-144 (1962). | | Verma, 
G.P., K.C. Sahu, S. Mahapatra and C.C. Das : A comparative histobiochemical study of vitellogenesis in teleosts, Channa punctatus and Heteropneustes fossilis. In: Recent advances in 
Zoology. (Srivastava, C.B.L. and Goel, S. Eds.), Rostogi Company, Meerut, pp. 45-60 (1985). | | Zakaria, I. Mohd. Malay : Marphometric analysis of the cyprinoid fish genus Puntipletes 
in peninsular Malaysia. Nat. I. 42 (1), 21-28 (1988). | 

is 0.39 ± 0.43, It is 1.0 ± 0.01 in August in aquatic body-1.

The OSI values in April and August are 0.58 ± 0.03 and 0.93 ± 
0.03 respectively in the aquatic body-2.

Sex ratio:
The data of sex ratio indicates that in most of the months males to 
females ratio was 1:1.1 indicating a slight domination of females. Only 
during October there is slight increase in population. The chi-square 
test shows significantly equal number of either sex. However, females 
outnumbered males in most of the months in both aquatic bodies. 

Discussion: 
In the present study three aquatic bodies are selected. The 
aquatic body- 1 is flowing and the aquatic body –2 is large stand-
ing water body, whereas aquatic body 3 is sewage fed produc-
tive (Nimbargi et.al. 1989). N. notopterus is available only in two 
aquatic bodies, in aquatic body –3 they are completely absent. It 
is suggested that the environmental factors such as temperature, 
thermoperiod, photoperiod, water quality, food availability etc., 
effecting one or more regulatory systems can adversely affect re-
productive viability (Billard et. al. 19981) resulting in fish popu-
lation and distribution. Some of the investigations have been 
carried out on the comparative account of stock assessment in 
different water systems using individual fish species such as Bar-
bus lutens (Ali,1985), Nemopterus obescus (Rao and Rao, 1983), 
Puntiplites (Zakaria and Malay,1988), Neomachelins montanus 
(Dobriyal and Bahuguna,1987) and on Catla catla (Singh,1990). 

The availability of   N.notopterus  in a catch increases and high-
est in the month of April (56%). It also increases in the month of 
August (66%) in aquatic body –1. Their availability increases to 
46% in April and reaches the peak in September (48%) in aquatic 
body-2. This increase in the percentage of catch may be due to 
the increasing favourable conditions for breeding. Manohar and 
Qureshi (1994) have made similar observations.

In the collections made during different months from the aquatic 
body-1 the fish belonging to both male and female were found to be 
available. The overall study reveals that male to female ratio was al-
most 1:1.1 indicating a slight domination of females. The analysis of 
Chi square values obtained for each month revealed that there was 
no significant departure from 1:1 ratio. However some variation was 
noticed during the months of April and May. Similar observations 
have been made for the fish Megalops cyprinoides from Vishakapa-
tnam coast in their comparative studies on the sex ratios between 
polluted and unpolluted waters. The fish Channa punctatus also ex-
hibited similar sex ratio reported by Balasundar Reddy (1979). Five 
maturity stages were identified on the basis of gonad condition ob-

served during one-year period. The matured fish ovary had large vi-
tellogenic oocytes, which were oozed out by a gentle pressing the ab-
domen with the thumb. Similar response of milt ejection by applying 
pressure on the abdomen of the male fishes is observed. The record 
of sex composition and calculations of male and female ratio has 
been determined for several Indian fishes (Neelakantan et al., 1989). 
The male-female in marine catfishes such as Tachysurus dussumeri, 
T. maculates, T.tenuispinis and T.thalassinus were 1:1.10,1:1.60,1:1.79 
and 1:1 respectively (Dan, 1977; Mojumdar, 1978). In the Yellow stripe 
scad, S.leptolepis the two sexes are almost equal in number during 
spawning seasons while variations in their number occur before and 
after spawning (Tandon, 1962). The variation in the sex ratio of N no-
topterus is not of greater magnitude and if at all it exists it can be at-
tributed to the differential growth rate.

Gonadosomatic index (GSI-TSI/OSI)

Gonads undergo regular seasonal cyclical changes in weight 
especially in females (Neelakantan, et al., 1989).  Such changes 
are indicative of the spawning season (Qasim, 1973).  The gona-
dosomatic index indicates the state of gonadal development and 
maturity. The period of main spawning season of Salmo trautta in 
Yasilimark River was studied based on the gonadosomatic index 
(GSI) (Karatas and Toglaci, 1999). A number of workers have used 
the GSI for variety of fishes (Gonad weight expressed as a percent-
age of total body weight) as a tool to establish the breeding period 
and reliable measure of gonadal state (Saxena, 1986; Karatas and 
Toglaci, 1999).  The present data on the GSI of both male and fe-
male fish N. notopterus studied shows an increase over a period 
five months and fell in two months i.e., March and August.  Thus 
pattern of change in GSI is similar to that reported in other Indian 
fishes such as H. fossilis ( Verma et al., 1985).  Wallago Attu, Mas-
tacesmblus armatus (Saxena, 1986), P. sarana (Gopaldutt, 1989) 
Megalops cyprinoides (Padmaja and Rao, 2001).  The GSI com-
putations of both male and female N. notopterus shows that there 
was some amount of difference in the pattern of GSI increase and 
decrease during the months of active gonadal activity.

In case of male fish the GSI (TSI) increased gradually from Decem-
ber reaching maximum during March and it maintains more or 
less steady state of increase in GSI during June and July.  It states 
declining from August gradually and reduction continuous to Sep-
tember and October months.  In case of females also similar ob-
servations were made.  Thus indicating that both testis and ovary 
maintains maturity for about 3-4 months indicating serial/ frac-
tional spawning activity.  These changes in GSI were observed in a 
number of other fish species and more recently in Megalops cypi-
noides from Vishakapatnam (Padmaja and Rao, 2001).


