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ABSTRACT In the present work evaluated the reproductive performance of goldfish, Carassius auratus relation with 
morphometric parameters and climatic conditions.  Study was carried during the periods from December, 2012 

to April, 2013. Goldfish females standard length (17 ± 1.41cm) and total weight (23 ± 5.36 g). Gonad weight ranged between (1.50 
- 4 g), absolute fecundity (1500-2900), relative fecundity (96.66 - 107.14), GSI% (9.52 - 13.13) and egg diameter (380 - 430 µ) were 
observed. 
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INTRODUCTION
Ornamental fishes are in greater demand due to their easy 
maintenance in houses, offices and commercial centers. Rearing 
of ornamental fish became a necessity not a luxury. Ornamental 
fishes are assuming importance in recent days as stress remov-
ers. 

Goldfish, Carassius auratus (Linnaeus) one of the best aquarium 
fish world wide is native of central Europe. It was introduced 
into the Ooty Lake in Madras in 1874 from Central Europe for 
the experimental purpose. Goldfish is good model for conduct-
ing basic research work in laboratory conditions. In addition to 
its aesthetical characteristics goldfish acquired relatively recent 
interest as a biocontrol agent for mosquitoes in shallow ponds 
and pools because of its strong larvivorous nature of feeding 
(Gupta and Banerjee 2009). Ornamental fish producers need to 
know the time of initial maturity, and the period of fecundity of 
the most important commercial species to predict their repro-
duction. 

No reference work is available on the reproductive biology of 
goldfish, in Marathwada region considering different climatic 
conditions, relationship between morphometric parameters 
and reproduction. In view of this in the present work attempts 
were made to study the reproductive parameters with relation 
to morphometric parameters and local climatic conditions. This 
is the first hand report from Marathwada region, Maharashtra, 
India.

MATERIALS AND METHODS
Approximately 2 months old juveniles goldfish, were purchased 
from market. Glass aquaria (90 × 30 × 36 cm) were used in this 
experiment. An aerator was provided in a aquarium.. Water pa-
rameters were studied as per the procedures described in the 
standard methods (APHA 1981). 

They were fed daily with artificial fish pellets and live tubifex 
worms / mosquito larvae at the rate of 10% of their body 
weight. Total weight and the standard length of fishes meas-
ured, fishes dissected and their ovaries removed and weighed. 
The spawning period were estimated from the development of 
gonads using Gonado-Somatic Index (GSI) and variation in egg 
diameters of samples (Lagler 1966). 

Absolute fecundity (AF) studied by the gravimetric method. Rel-
ative fecundity (RF) obtained from the equation: RF = AF / TW. 
The diameters of eggs were measured with object micrometer. 

In addition, statistical relationships between standard length 
(SL), body weight (TW), gonad weight (GW), absolute fecundity 
(AF), relative fecundity (RF) and egg diameter (Ed) calculated 
using the formula. The sexual maturity by method of (Nikolsky 
1963). The gonads were weighed the ripe ova were counted one 
by one using a magnifying glass. 

RESULTS AND DISCUSSION
The results of the present study indicate a gradual and steady in-

crease in GSI values in female goldfish, from December (10.71) 
onward until it reach maximum (13.13) during February and 
declined March (11.92) onwards in April (9.52)

Table 1. Some morphometric and reproductive parameters 
of female goldfish, Carassius auratus.

Months SL
(cm)

TW
(g)

GW
(g)

GSI
(%) AF RF Ed

(µ)
Nikolsky 
Scale

December 19 14 1.50 10.71 1500 107.14 405 2
January 16 24 2.89 12.04 2332 97.16 385 4
February 15 30 4 13.13 2900 96.66 430 5
March 17 26 3.1 11.92 2518 96.84 402 3
April 18 21 2 9.52 2100 100 380 1
 Mean 17 23 2.698 11.46 2270 99.56 400.4
S.D. 1.41 5.36 0.87 1.23 465.62 3.98 17.62

This demonstrates clearly that December represents the begin-
ning of the spawning season of this species in captivity.  

A significant positive relationship was noticed between total 
weight and absolute fecundity, gonad weight and absolute fe-
cundity and total weight and gonad weight (r =0.999, 0.970 and 
0.967 respectively, P<0.05). Egg diameters increased steadily 
from December to February then decreased 

Table 2. The statistical relationships between various mor-
phometric and reproductive parameters of female goldfish, 
Carassius auratus. 
Relationship Value of

‘r’
Significance
of ‘r’ at 5%
and 1% levelsOrdinate Abscissa

SL AF -0.920 NS
TW AF 0.999 Significant
RF AF -0.923 NS
GW AF 0.970 Significant
GW RF -0.846 NS
SL GW -0.953 NS
TW GW 0.967 Significant
SL ED -0.441 NS
TW ED 0.414 NS
GW ED 0.583 NS
AF ED 0.430 NS

NS: Not significant. 

Correlation coefficient values were also very high and signifi-
cant in some relationships. The strongest calculated correlation 
coefficient (r = 0.999) was between TW and AF and the weakest 
one (r = 0.414) was between TW and ED they were highly sig-
nificant in the statistical analysis (P<0.05).
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The results of the present study also indicate that a gradual and 
steady increase in GSI values in male goldfish, from December 
(2.5) onward until it reach its maximum (6.4) during February 
and declined March (3.75) onwards in April (3.61) 

Table 3. Gonadosomatic index of male goldfish, Carassius 
auratus. 
Months FW                    

(g)
SL 
(cm)

GW
 (g)

GSI 
(%)

Nikolsky 
scale

December 16 10 0.40 2.5 1
January 22 14 0.70 3.18 2
February 12.50 12 0.80 6.4 5
March 20 13 0.75 3.75 4
April 18 12 0.65 3.61 3
Mean 17.7 12.2 0.66 3.88
S.D. 3.28 1.32 0.13 1.32

Water parameters ranges between temperature 18-34 0C,  pH 
8-10, dissolved oxygen 2.5-10 (mg/L), TDS 500-700 (mg/L), TS 
1900-2300 (mg/L) and    TSS 2400-3000 (mg/L).

Goldfish reached initial sexual maturity in between 9 months 
to 1 year of age with a fish weight between 14 to 30 g, gonad 
weight of 1.50 to 4 g, and a gonadosomatic index of 9.52 to 
13.13, according to the Nikolsky scale.

At initial sexual maturity, goldfish reached a mean gonad weight 
of 2.698g, fish weight of 23 g, absolute fecundity of 2270 ova 
per gonad. The maximum absolute fecundity was of 2900 ova 
per gonad (Table 1). 

Martty and Couto (1973) mentioned that goldfish developed 
well at temperatures between 18 and 25 0C. In our study the 
temperature range observed between 18 and 34 0C. 

Maturity was reached between 270 and 365 days old in the pre-
sent study. The initial sexual maturity gives to the ornamental 
fish producers the days when fish starts to be mature. 

The GSI is widely used by the biologists to indicate the maturity 
and periodicity of spawning and predicting the breeding season 
of the fish (Alam and Pathak 2010). The results demonstrated 
in (Table 1) about GSI values are compatible with those report-
ed by other authors (Al-Noor 2010). Variation in the fecundity 
among fishes of the same and different species is very common, 
Nikolsky. This agrees with results of the present study about ab-
solute and relative fecundity and their relationship with gonad 
weight. 

One of the most important parameters used to determinate the 
reproductive potential of fish is the variation of egg diameter in 
fish ovaries. The larger egg size could result in better survival 
of larvae and fries and this eventually may be reflects on the 
success of the complete reproductive process (Blaxter 1988 and 
Lo et al 2009). 

Statistical relationships of fish reproductive parameters are so 
important for understanding the general and seasonal trends of 
these parameters. The results of the present study, as shown in 
(Table 2) about the statistical relationships between the differ-
ent measured parameters coincides well with several previous 
works on goldfish and other cyprinid species under culture and 
natural conditions (Salah et al 2012).

Present study results concluded that the first maturity observed 
in between 9 months to 1 year old fish with peak spawning pe-
riod February. The egg diameter, gonad weight, GSI %, absolute 
fecundity gradually increases near the peak spawning season. 
This study provides the base for new researches, aquarium fish 
developers in this particular region.  


