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Preliminary studies on the relative growth rates of three Indian
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Abstract. A comparative study of the growth rates of three Indian major carp
hybrids, namely, catla-rohu, mrigal-catla and mrigal-rohu, was made. The results
showed that the growth of eatla-rohu hybrid was the fastest followed by mrigalcarla while mrigal-rohu hybrid exhibited the poorest growth rate. Compared to
the growth of mrigal-rohu hybrid, the increases in weight of catla-rohu and mrigalcarla hybrids were respectively257"58% and 110"90% more. On statistical analysis
of the growth data it was seen that the growth rates of the three hybrids studied
differed significantlyfrom one another.
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1.

Introduction

Hybridisation and selective breeding are two important tools to improve natural
stocks of plants and animals. The development of the technique of hypophysation for induced breeding of Indian major carps by Chaudhuri and Alikunhi
(1957) has made it possible to produce hybrids among them. Starting from 1958
a number of fish hybrids have been produced in India by crossing and reciprocal
crossing of carps (Chaudhuri 1959, 1973; Naseem Hamsa-and Alikunhi 1971;
Varghese and Sukumaran 1971). Among these, the hybrid between male catla
and female rohu is reported to be promising (Jhingran 1975). Even though all
possible combinations of major carp hybrids have been produced, studies on
their growth qualities are lacking. A recent study has revealed that among the
two hybrids between catla and rohu, namely, catla-rohu and rohu-catla (the male
parent named first), the former grows faster than the latter (Konda Reddy 1977).
The present experiment was conducted to compare the growth rates of three
major carp hybrids, namely, catla-rohu, mrigal-catla and mrigal-rohu.
2.

Materials and methods

Three major carp hybrids were produced in July 1975 by crossing male carla

(Catla carla) with female rohu (Labeo rohita), male mrigal (Cirrhina mrigala) with
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female carla and male mrigal with female rohu. These hybrids were designated as
catla-roht~, mrigal-catla and mrigal-rohu respectively, naming the male parent
first.
The rearing experiment was conducted in two cement cisterns having an area
of 25m 2 each. On 15 September 1975, each cistern was fertilised with 15 kg of
cow-dung, which worked oat to 6,000 kg/ha. On 24 September 1975, each tank
was stocked with 10 fingerlings each of catla-rohu, mrigal-catla and mrigal-rohu.
The stocking density worked out to 12,000 fish per hectare. The average individual weight of all the three hybrids at the time of stocking was the same, namely,
15 g (10 fingerlings weighing 150 g). The fish in both cisterns were fed, six days
a week, with a mixture of rice bran and groundnut oil cake (1 : 1 by weight) at
2 ~ of the weight of fish present in the cisterns. The growth of fish was assessed
at intervals of 15 days by recording the total weight and individual lengths of
about 59~ of the stock in each cistern. The experiment was terminated after
90 days of rearing.
3.

Results

The averge weights and lengths of the three carp hybrids at the time of stocking,
at intervals of 15 days and when the experiment was terminated are given in
table 1. The data on the growth in average weight of the fish in the two cisterns
are plotted in figure 1. From these, it can be seen that the catla-rohu hybrid
has grown from the average initial weight of 15 g to an average final weight of
91.3 g in cistern I, during the experimental period. The net increase in weight
of this hybrid was 76.3 g. During the corresponding period, the mrigal-catla
and mrigal-rohu hybrids have grown from the initial average weight of 15 g to
60 g and 34.3 g respectively, in the same cistern. The respective net increase in
weights of the above two hybrids were 45 g and 19.3 g. In cistern lI, the average
weights of catla-roht~, mrigal-catla and mrigal-rohu hybrids increased from the
initial 15g to 68.5g, 4 6 . 3 g and 32.0g, respectively. Thus, the net increase
in weights of the three hybrids were 53.5 g, 31.3 g and 17.0 g, respectively in
the same order.
The increase in average lengths of the three hybrids during the experimental
period in the two cisterns are plotted in figure 2. The average lengths of catlaroht~, mrigal-catla and mrigal-rohu hybrids increased from 108 mm to 198 mm,
113 mm to 177 mm and 112 mm to 156 mm, respectively in cistern I. Therefore, the net increase in lengths of the above three hybrids were 90.0 ram, 64 mm
and 44 mm, respectively. In cistern II, the average length of catla-rohu hybrid
increased from 106 mm to 178 mm showing a net increase of 72 mm during the
experimental period. Daring the corresponding period, the average lengths of
mrigal-cafla and mrigal-rohu hybrids increased from 111 mm to 161 mm and
113 mm to 150mm, respectively. The respective net increase in lengths of these
two hybrids were 50 mm and 37 ram.
4.

Discussion

From the above data it was seen that the growth trends of the three carp hybrids
stt~died were similar in both the experimental cisterns. The catla-rohu hybrid
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Figure 3.

A. Catla-rohu; B, Mrigal-co.tla and C.

Mrigal-rohu hybrids.
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registered the fastest growth in both cisterns. The growth rate of mrigal-catla
hybrid was intermediate between that of catla-rohu and mrigal-rohu, the latter
exhibiting the poorest growth.
Since the growth pattern of each hybrid was quite similar in both the experimental cisterns, the corresponding growth data of each hybrid from the two
cisterns were pooled and the average growth calculated. From these it was seen
that compared to the slowest growing mrigal-rohu hybrid, the growth rates of catlarohu and mrigal-catla hybrids were 257.58% and 110.90~ more in terms of weight
and 165.57~ and 80.69~ more in terms of length, respectively. The observed
difference in the final average weights attained by the three hybrids were tested
statisticAly, employing the variance test, in order to confirm whether or not
these differences were significant. The resultant F value of 17-56 was very much
higher than the table value of F at 10~ level indicating that the growth rates of
the three hybrids studied differed significantly. In order to ascertain which pair
of the hybrids differed significantly, the least significant difference value (lsdt)
was calculated employing the formula lsdt ---- t**, r (2s2/r) Jt~. The values obtained
were t0.10,3----2.353, s 2 = 0 . 0 0 8 6 and r = 2 .
Hence lsd~ = 0. 2182. The
mean log increase in weight of catla-rohu, mrigal-catla and mrigal-rohu were
1.8055, 1.5744 and 1.2580, respectively. Therefore, it is concluded that all the
three hybrids studied differed significantly from one another. From the log
values it was also clear that the growth rate of catla-rohu was the fastest while
that of mrigal-rohu was the slowest, the mrigal-catla exhibiting intermediate
growth between the other two hybrids (figure 3).
It is well known that catla is the fastest growing among the Indian major carps
while the growth rate of rohu is intermediate between that of catla and mrigal, the
latter being the slowest growing (Alikunhi 1957). The catla-rohu hybrid appears
to have inherited the desirable quality of fast growth from the paternal parent.
From our experiments it is seen that the growth rate of this hybrid is nearly as
fast as catla (Varghese et al 1978). In the studies at Cuttack also, the catla-rohu
hybrid was found to be the most promising among the major carp hybrids (Jhingran
1975). Between catla-rohu and the reciprocal hybrid, rohu-oatla, the former
was found growing faster than the latter (Konda Reddy 1977).
Though mrigal is the slowest growing among the Indian major carps, the growth
rate of mrigal-catla hybrid was faster than that of mrigal-rohu, probably due to
the influence of the fast growing maternal parent, catla. The poorest growth rate
recorded for the mrigal-rohu hybrid was probably due to the fact that both
parents of this hybrid are relatively slow growing. Therefore, it can be expected
that a hybrid between mrigal and rohu grows slower than a hybrid where catla
is one of the parents. Since all the three hybrids are grown together in the same
cistern under identical conditions, it is presumed that the difference in growth
is not due to the difference in the availability of food. Even though the findings
reported in this paper are of preliminary nature, the results clearly show the
greater growth potential of the catla-rohu hybrid among the three carp hybrids
studied.
The relatively poor growth recorded by all the fishes was due to the
high stocking density of 12,000 fish per hectare, used for the experiment. Moreover, the depth of water in the experimental cisterns was also maintained at a low
level of 60 cm in order to prevent the fish from jumping out.
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