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Abstract  

The comparative analysis of Dobriyal Index 

(DI) and Gonado Somatic Index (GSI) used for 

the estimation of sexual maturation of  a major 

carp Labeo dyocheilus was studied in the 

Western Ram Ganga, India. Dobriyal Index has 

been used by different researchers in India and 

abroad and is observed to be more effective 

than GSI. In the present study too, the DI 

showed more accuracy than GSI when 

correlated with other observation. 
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Introduction 

Fishes of the genus Labeo are distributed in 

some rivers of the Uttarakhand region from 

India.  Labeo dyocheilus is a commonly 

distributed species inhabiting Western Ram 

Ganga River. It is a small to medium sized fish 

and commonly known as “Oonara”. 

L.dyocheilus is a shoaling species, inhabiting 

rocky habitats of small and large spring-fed 

rivers. For a long time it had been considered 

as a species without commercial value in 

Uttarakhand area but however, it is currently 

gaining more and more importance among the 

fish of commercial interest. The knowledge of 

its spawning time and viability for fish culture 

at commercial level, and the knowledge of its 

spawning time and frequency are essential.   

 This study contributes to the knowledge of the 

sexual maturity of this species, by investigating 

the biological aspects of maturation including 

the Dobriyal Index (DI), Gonado-somatic 

index (GSI), spawning season and 

determination of spawning grounds. Several 

scientific investigations on maturation biology 

based on GSI and DI of fish by macroscopic 

method are reported Dobriyal et.al, (1999), 

Yazdanpanah (2005), Esmaeili and Shiva 

(2006), Esmaeili et. al., (2009) and Bahuguna 

and Kumar (2011). The present investigation 

was undertaken to assess a comparative 

analysis of DI and GSI used for determination 
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of sexual maturity in fish. The present 

communication emphasizes that interpretation 

of DI is much better than GSI in such cases 

where the fish starts spawning during the last 

week of a month and completes it during the 

next months. The reason behind the fact is that 

GSI calculation also considers body weight 

which in turn interferes with the exact outcome 

of the index since the body weight depends not 

only on gonadal weight but also on the eco-

physiological factors. 

Materials and Methods 

Sampling for fish 

Fish sampling took place at three stations. The 

first sampling station which is situated at 

Masse, on the spring-fed western Ram Ganga 

River, is located along a coarse, rocky zone 

with swift water current. The second sampling 

station at Domunda on the western Ram Ganga 

River is located in the rocky zone.  Marchula, 

the third sampling station is located on the 

plain zones of swift water. Monthly samples of 

Labeo dyocheilus were obtained from local 

fisherman during the November 2008 to 

October 2010. The total length (TL) of each 

specimen was measured to the nearest 0.1cm, 

while weight was measured to the nearest 

0.1gm. After taking morphometric 

measurements, the fish was preserved in 5% 

formalin for further study. The total length and 

weight of the fish was recorded in fresh 

condition. However, other parameters were 

measured within a fortnight of collection. A 

total of 160 specimens were collected (101 

males and 59 females).   

Maturation Biology 

Following indices were calculated. (a) The 

Dobriyal Index (DI): Dobriyal Index was 

invented by Dobriyal et.al. (1999). It produced 

better results because the body weight was not 

considered in this case. The D.I. is calculated 

as: D.I. = 
3
√GW (Cube root of average gonad 

weight), where, D.I. = Dobriyal Index, 
3
√GW 

= Cube root of average gonads calculated for 

each month for male and female fish 

separately. (b) The Gonado-somatic index 

(GSI): The Gonado-somatic index (GSI) was 

observed to the indicated spawning period and 

frequency. The weights of the body as well as 

of the gonads (testes and ovaries) were noted. 

The GSI value was calculated with the help of 

equation: Weight of Gonads / Weight of Fish x 

100. (c) Spawning season: Season and 

frequency of spawning can be estimated by 

analyzing the GSI, DI, availability of spent 

fishes, the occurrence of eggs and fry in their 

natural habitat. (d) Determination of spawning 

grounds: It was observed that during spawning 

period L. dyocheilus gathers in certain pockets 

on the lateral side of the streams. From that 

vicinity some eggs, fry and spent adult fishes 

were collected. Hence these spots were 

considered as possible spawning ground of the 

fish.      

Results 

Monthly samples of Labeo dyocheilus were 

collected with the help of local fisherman 

during the months of November 2008 to 

October 2010. A total of 160 specimens were 

collected (101 males and 59 females). From 

the monthly collection of 101 males and 59 

females for two years it was observed that the 

male attains the maximum size of 36.7mm and 

females 35.2mm. The minimum length of the 

fish was 12.5cm and maximum length 36.7cm 

respectively. The macroscopic study of gonads 

includes the physical observation of testes and 

ovaries and their length –weight 

measurements. Generally the lobes were 



 

[ISSN 0975 - 6272]      Pankaj Bahuguna 

 

52 
 

Volume III Number 1 2012 [50 – 55] 

Appling new modified maturity index to detect the spawning season of fish 

 

unequal and elongated. The middle portion of 

the ovary was broader than the anterior and 

posterior regions. In the matured ovary, the 

eggs were fully ripe and yellowish in colour 

with a lot of yolk. At this stage, the eggs 

become transparent and all look almost equal 

in diameter. The surface of the fully matured 

gonad was very smooth. It has been observed 

that the ovaries changed their shape, size, 

colour and other morphological features in 

different stages of maturity in different months. 

The mature testes were white, with milt oozing 

out on slight pressure. Milt was thick, white 

and adhesive. On the basis of above 

observations two prime indexes Gonado-

somatic index (GSI) and the Dobriyal Index 

(DI) were calculated. 

 The monthly values of Dobriyal Index (DI) 

are presented in the Fig.1. D.I. values for male 

and female fishes were observed maximum 

2.719 and 5.795 respectively in the month of 

May. The minimum D.I. values were observed 

in September 0.003for male; and in October 

0.008 for female. The monthly GSI values of 

Labeo dyocheilus are presented in the Fig.2. 

The minimum GSI value for male was 

recorded 0.019 and for female 0.121 in month 

of October and maximum values 4.986 for 

male and 14.798 for female during the month 

of June. Thus DI indicated that spawning 

started during June and also observed first 

decrease in value in this month, whereas GSI 

indicated that spawning started in the month of 

July. 
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Fig.1: Monthly variation in Dobriyal Index (DI) for Labeo dyocheilus during 

November 2008 to October 2010. 

Fig.1: Monthly variation in Gonado-Somatic Index (GSI) for Labeo 

dyocheilus during November 2008 to October 2010 
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Apart from this the Dobryial Index was found 

to be more accurate than GSI in locating the 

exact spawning season of fish which showed 

higher value in May in both the sexes and 

showed first decrease in value during June. 

The single spawning frequency was also 

confirmed by percentage occurrence of fish in 

different maturity stages during different 

months and also by the occurrence of fry and 

fingerlings during August to October. The 

monthly values of GSI of both the sexes are 

presented in the Fig.2, which shows clear 

peaks of the GSI in the month of June. The 

GSI of male and female fishes gradually 

increased from November onwards and 

attained the peak in June. The maximum GSI 

was recorded in the month of June 4.968 for 

male and 14.798 for female. It decreased in the 

month of July and was lowest in September 

(0.081 in male and 1.337 in female) in both the 

sexes indicating that the breeding period was 

July- September for Labeo dyocheilus fish.  

Discussion 

Several workers have applied the Gonado-

somatic index to elucidate the maturity and 

periodicity of spawning. The maximum values 

of GSI in both the sexes of Labeo dyocheilus 

were observed in month of July. Dobriyal 

Index indicated maximum value of DI in the 

month of May and spawning started in June; 

and minimum D.I. values were observed in the 

September 0.003for male; and in the month of 

October 0.008 for female.  D.I. was found to be 

a better index in comparison to GSI in 

indicating exact time of spawning as it was 

recorded maximum in May and first time 

decrease in the values during June, which 

shows that spawning had already started in 

June. On the basis of comparative analysis of 

DI and GSI, it is concluded that the spawning 

season of Labeo dyocheilus in the Kumaun 

Himalaya commences during June and extends 

up to the September. 

In the present study it was observed that Labeo 

dyocheilus spawns during June to September in 

the Western Ram Ganga River. The percentage 

of fishes which had completed the process of 

laying eggs increased till the month of 

September and from October onwards no 

fishes were found either in resting phase or in 

the developing new batches of eggs. Further, 

the fry were observed from July onwards. Our 

field observations were found exactly similar 

with Dobriyal index (DI) which was highest in 

May (2.719 for male and 5.759 for female) and 

first decrease in the value was in June (1.714 

for male and 4.769 for female). This nature of 

decrease in DI was observed continuously till 

August. When we analyzed the result of GSI 

we observed that this value was higher in June 

and started decreasing from July till 

September. This variation may be due to the 

fact that the number of spent fishes was too 

small that they could not have enough impact 

on GSI to bring it down. Dobriyal index 

calculates only the gonad weight (not the body 

weight) so probably this may be the reason for 

its being more accurate. This observation was 

also supported by our field study when a few 

spent fish were caught in the samples of June 

itself. 

The reason why GSI could not point out the 

slight decrease in the number of maturation 

indices when we calculate GSI, we also 

consider body weight in the calculation. Body 

weight depends not only on the gonad maturity 

but also on the physiological and ecological 

stresses that the fish faces which may be due to 

flooded condition of the river, when the food 

of the fish becomes scarce and in mature 
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condition they cannot feed properly, thus it 

may be one of the reason in slight decrease of 

the body weight. If weight of body goes down, 

then GSI value will automatically increase as 

one of the value is in numerator and the other 

is in denominator.  

Scientific bodies have also observed similar 

findings were recorded in Glyptothorax 

telchitta from Khoh river, India ( Rautela, 

1999); in Pseudecheneis sulcatus from river 

Alaknanda, India (Thapliyal, 2002); in Tor 

chelynoides from Nayar river, India (Uniyal, 

2003); in Nemacheilus botia from Khoh river, 

India (Singh, 2004); in Tor putitora from Song 

river, Uttarakhand, India (Bahuguna, 2004); in 

Garra rufa from Zanjiran stream, Iran 

(Yazdanpanah, 2005); in Botia dayi Hora from 

Khoh stream, India (Kumar et.al.,2006); in 

Persian tooth carp Aphanius persicus from 

Maharlu lake basin in Southern Iran (  Esmaeili 

and Shiva, 2006);  in Garra lamta from Khoh 

river, India (Rautela, et.al., 2006) and in 

Iranian cichlid Iranocichla hormuzensis Coad 

from Mehran river South Iran (Esmaeili et.al., 

2009).  
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