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Abstract. Two major carp hybrids, nattily, catla-rohu and rohu-cafla, wore produced by crossing male carla with feanale rohu and male rohu with female carla,
respectively. The taxonomic characters of the two hybrids were studied and compared with those of the parental species, carla and rohu. The two hybrids were
intermediate between the parental species for most of the taxonomic characters.
In both the hybrids, the body was deeper than in rohu and the head smaller than
in carla. This combination of characters makes the hybrids more desirable breeds
than either parent. In both the hybrids, the mouth was terminal and only the lower
lip was slightly fringed. They possessed a pair of short maxillary barb~ls. The
two hybrids catla-rohu and rohu-catla resemble each other, the difference being
noticed only in a couple of minor characters.
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Introduction

There has been a rapid progress in the field of fish hybridization, with the success
of induced breeding of fishes through hypophysation. Several interspeeifie and
intergeneric hybrids among various Indian carps were produced for the first time
by Chaudhuri (1959). However, the work carried out in the field o f fish hybridization in India (Ramaswamy 1958 ; Chaudhuri 1959; Alikunhi et al 1963 ; Naseem
Ali and Alikunhi 1970; Naseem I-Iamsa and Alikunhi 1971; Varghese and
Sukumaran 1971; Chaudhuri 1973 and Vargheso and Shantharam 1979) is rather
meagre. There are some reports on the occurrence o f major carp hybrids in nature.
Desai and Rao (1970) reported the occurrence o f the intergenerie catla-rohu hybrid
from one of the perennial tanks in Madhya Pradesh. Tripathi et al (1974) studied
the detailed morphometrie and meristic characters o f four specimens o f catla-rohu
hybrid caught from the Adhartal Lake, Jabalpur and Natarajan et al (1976)
recorded the same hybrid from the Rihand reservoir in Uttar Pradesh.
Even though a large number o f carp hybrids have been produced in india,
detailed investigations on important aspects, like embryonic and larval develop* Formed part of the thesis submitted by the first author to the University of Agricultural
Sciences, Bangalore, in partial fulfilment of the requirements for M.F.Sc. Degree.
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meat, taxonomic characters and comparative growth rate, in order to evaluate
their utility in aquaculture, are very meagre. Thus a detailed study of these aspects
on two major carp hybrids, namely catla-rohu and rohu-eatla was conducted. The
present account deals with the taxonomic characters of these hybrids in comparison
to their parental species.
2.

Materials and methods

The present study was carried out in the College of Fisheries, Mangalore. During
July 1976, two hybrids, viz., catla-rohu and rohu-catla, were produced by crossing
male carla with female rohu and male rohu with female carla, respectively, by
employing dry method of stripping, after hypophysation with pituitary glands of
marine catfish, Tachysurus spp. The pure breeds, catla and rohu were also produced simultaneously from the same parents. The hybrids and the parents were
reared separately, in cement cisterns.
Samples of the hybrids and the pure breeds, were collected periodically from these
cisterns and preserved in 5~ formalin. These specimens were used for recording
various morphometric measurements and in each case 30 specimens, ranging in
total length from 40 to 210 mm were studied. For studying various taxonomic
characters 10 specimens from each of the four breeds ranging in total length from
120 to 210mm were used.
The standard length, length of head, maximum depth of body and pre-dorsal
length were plotted against the respective total length, to study their relationships.
The regression equations of the form y = a + b x were calculated for the above
parameters against the total length by the least square method and fitted graphically. Analysis of co-variance was employed to test which of the regression lines
differed significantly.
3.

Results

The taxonomic characters of the hybrids, catla-rohu and rohu-catla are given
below:
3.1.

D.

Catla-rohu

17-18 3/(14-15), P. 18, V. 9, A. 8 (2/6), C. 19, L. 1. 42-43, L. tr. 7½/9½.

Length of head 3.97 and height of body 4.32 in total length. Diameter of eye
5.61, snout length 3-43 and width of mouth 3.51 in length of head. The position of mouth is terminal and it is moderately wide. Only the lower lip is slightly
fringed and a pair of very short maxillary barbels present. Body is deep and the
dorsal profile is more convex than the ventral. Dorsal fin commences in advance
of ventrals and with a concave upper edge. Pectorals almost reach the base of the
ventrals, the space between them being very little. In fresh condition,body colour
is darker than that of rohu-catla. Dorsal, ventral and anal fins are dark (black).
Gill rakers are moderately long and are closely set.
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Rohu-catla

D. 17-18

3/(14-15),

P. 18, V. 9, A. 8 (2/6), C. 19, L. 1. 42-43, L. tr. 7½/9½

Length of head 3.86 and height of body 4.33 in total length. Diameter of eye
5.35, snout length 3.39 and width of mouth 3.45 in length of head. Mouth is
terminal and moderately wide, only lower lip is slightly fringed, a pair of very
short maxillary barbels is present. Body is deep and the dorsal profile is more
convex than the ventral. Dorsal fin commences in advance of ventrals. Pectorals do not reach the base of ventrals, leaving a wider gap between them than in
catla-rohu. In fresh condition, the colour of the body is not as dark as in carlarohu and is light greenish. Pectorals, ventrals and anal fin are reddish tinged in
most cases while occasionally they are pigmentless. Dorsal and caudal fins black.
Caudal fin with rexidish margin. Gill rakers are moderately long and closely set.

3.3.

Comparison of characters

From the morphometric measurements recorded, various ratios were calculated
and are presented in table 1. From table 1, it is clear that the hybrids, catla-rohu
and rohu-catla, show intermediate range in respect of the morphometric ratios,
length of fish/length of head, length of head/snout length, length of head/width
of mouth and length of fish/length of dorsal fin. In respect of length of fish/depth
of body and length of head/interorbital space, the hybrids resemble more of carla.
Catla-rohu resembles more of carla in the ease of the ratio of lergth of head/dia.
meter of eye, while rohu-catla deviates more towards rohu in this character. Both
the hybrids are different from the parent species in respect of length of fish/least
height of caudal peduncle. The hybrids show a wider range covering the range
of both the parent species in respect of ratios of length of head/height of head and
length of fish/predorsal length.
The hybrids have an intermediate range in the number of dorsal and pectoral
fin rays, while there is no difference in the number of other fin rays between the
parents and the hybrids. They resemble catla in respect of the number of lateral
line and transverse rows of scales.
The morphometric measurements, standard length, length of head, depth of
body and pre-dorsal length plotted against the respective total length and their
,regression lines are represented in figures 1 and 2. From these figures it is seen
that in all the cases, a simple linear relationship exists.
The regression equations ~re as follows:
The regression equations of standard length on total length are:
Catla
Rohu
Catla-rohu
Rohu-catla

:
:
:
:

y
y
y
y

= -0.3323 + 0.7690x
= -0.9200 + 0.7921x
=
0.5386 + 0.7696x
=
0.3389 + 0.7699 x

The regression equations of length of head on total length are:
Carla
: y = 4.7448 + 0.2689 x
Rohu
: y = 2-7675 + 0-2143x
Catla-rohu
: y = 4.0850 + 0.2338 x
Rohu-catla
: y = 4.3346 + 0.2316x
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T h e regression e q u a t i o n s o f pre-dorsal length o n total length a r e :
Carla
Rohu
Catla-rohu
Rohu-catla

: y = 2.9894 +
: y = 1.5046 +
: y = 1.6352 +
: y = 1.9600 +

0.3509 x
0.3589x
0.3559 x
0.3600x

T h e regression e q u a t i o n s o f depth o f b o d y or t o t a l length ale :
Carla
Rohu
Catla-rohu
Rohu-catla
70

60
~.

: y = - 0 . 0 3 4 1 + 0.2425 x
: y =
0.0260 + 0 . 2 0 9 4 x
: y = -0.5145 + 0.2350x
: y =
0.0531 + 0.2308 x
•
a
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Figure 1. Relationships between total length and standard length and total length
and length of head.
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Figure 2. Relationships between total length and pre-dorsal length and total length
and depth of body.

The results of the analysis of co-variance showed that the regression equations
of standard length on total length differed significantly at 5~o level between catla
and rohu, rohu and ¢atla-rohu and rohu and rohu-catla, while those between carla
and eatla-rohu, eatla and rohtt-catla and eatla-rohu and rohu-catla did not differ
significantly. The regression equations of head length on total length differ significantly in all the cases except those between the two hybrids. The regression
equations of pre-dorsal length on total length did not differ significantly between
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Figure 3. Photographs of (a) carla (b) rohu (c) catla-rohu and (d) rohu-cafla.
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the four breeds. The regression equations of depth of body on total length differed
significantly between aU the breeds, except those between the two hybrids.
4.

Discussion

Comparison of the taxonomic characters of the two hybrids, namely, catla-rohu
and rohu-catla with the parental species, catla and rohu, reveals that the hybrids
are intermediate between the two parental species, in most of the taxonomic
characters (figure 3).
The two parent species, carla and rohu, showed difference in the number of dorsal
fin rays, and the hybrids exhibited intermediate range in respect of this character.
Such intermediate range in the number of rays is seen in pectoral fin also. However, the hybrids exhibited greater resemblance with catla in respect of dorsal fin
ray count, while they were closer to rohu in pectoral fin ray count. There was
no difference in other fin ray counts between the parent species and the hybrids.
Desai and Rao (1970) found that in a natural hybrid of catla-rohu, the number of
dorsal fin rays was intermediate between that of theltwo parental species, whereas
the number of pectoral fin rays was same as in catla. According to Natarajan
et al (1976), the catla-rohu hybrid recorded from the Rihand reservoir in Uttar
Pradesh showed intermediate range in meristic counts in respect of dorsal fin rays
and pectoral fin rays. They have also observed that in respect of anal fin rays,
the hybrid resembled neither parents, showing counts much below the anal fin
ray counts of the parents. In the present study also, the hybrids showed intermediate range in respect of the number of dorsal and pectoral fin rays. These results
agree with the findings of Tripathi et al (1974). However, the number of anal
fin rays was found to be the same as in the parental species.
The morphological characters such as the position of mouth, nature of lips,
body contour and length of head were also intermediate between those of the
parental species. In the eatla-rohu hybrid, reported by Desai and Rao (1970),
the position of mouth was terminal, the lower lip was feebly fringed and the
mouth showed one pair of rudimentary maxillary barbels. However, Tripathi
et al (1974) found that the mouth in catla-rohu hybrid they have studied was wide
with thick, unfringed lips and the barbels were absent. According to Natarajan
et al (1976), the contour of mouth was more akin to that of rohu, though its position was terminal with uufringed lips and without barbels. In the present investigation also it was found that the hybrids possess a terminal mouth. However,
the lower lip was slightly fringed with one pair of rudimentary maxillary barbels,
as observed by Desai and Rao (1970).
According to Desai and Rao (1970), the ratio between length of fish and depth
of body, in catla-rohu was intermediate between the two parental species while
the ratio, length of fish/length of head, was more like that of rohu and the ratios,
length of head/height of head and length of head/diameter of eye were
more eatla. Natarajan et al (1976) also found that the catla-rohu hybrid,
resembled carla in respect of length of head/diameter of eye and rohu in respect
of length of fish/length of head ratio while it displayed intermediate range in respect
of length of fish/depth of body ratio. In the present study, it is observed that both
the hybrids, ¢atla-rohu and rohu-catla, showed intermediate range in respect of
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the ratios, length of fish/depth of body (but the ratio is more towards catla) and
length of fish/length of head. From these ratios it could be inferred that the body
of the hybrids was deeper than rohu, but not as deep as in carla and the head was
smaller than in carla but, larger than in rohu. This agrees with the findings of
Chaudhuri (1973), who stated that in catla-rohu F1 hybrids, the head was smaller
than that of carla and the body broader than that in rohu. Natarajan et al (1976)
also found that the catla-rohu hybrid had a general appearance of catla having
head conspicuously smaller than eatla, but body deeper than rohu. In the present
study, the ratio between length of fish and least height of caudal peduncle was less
in the hybrids, as compared to the parental species. This showed that the caudal
peduncle was broader in the hybrids, than in both the parents.
The differentiation between catla-rohu and rohu-catla hybrids is quite difficult
as they resemble very much in most of the morphological characters. Difference
is noticed only in a couple of minor characters. In catla-rohu, the dorsal, ventral
and anal fins are usually black, as in eatla while, in rohu-catla the pectoral, ventral
and anal fins are reddish, as in rohu. This shows that the eolour of the fins in
hybrids is derived from the colour of the male parent. The caudal fin in rohueatla has a reddish margin (as in rohu) which is not present in catla-rohu. In
eatla-rohu, the pectoral fins almost reach the base of the ventrals, while in rohu-catla
they do not reach the ventral base, leaving a wide gap. These minor morphological
characters may be of help in differentiating between the two hybrids, in the field.
Among the Indian major carps, though carla is the fastest growing species, it
has the disadvantage of having a large head. On the other hand, rohu has a
small head but the body is narrower. Against these, both the hybrids studied
exhibited the desirable qualities of having a deep body, like that of catla and a
smaller head, like that of rohu. Due to this combination of characters the hybrids
yield more edible meat per unit weight offish, than either parents (Chaudhuri 1973).
Therefore, both catla-rohu and rohu-catla hybrids are of great practical importance,
for aquaculture.
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