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ABSTRACT

The present study gives the results of the
biometrical features of common carp (Cyprinus
carpio), silver carp(Hypophthalmichthys molitrix)
and their Fl1 hybrid. The cross breeding of common
carp females X silver carp males was produced by
using artificial propagation technique. Biome-
trical analysis was carried out on third-summer
hybrids. The colour, shape of the body, scales,
structure of fins, eyes, mouth, body length, the
number of intramuscular bones, body ratics, the
form of pharyngeal teeth and gill rakers of the
hybrid were examined. The hybrid showed a strong
maternal effect in respect of the morphological
features with exception of colour, number of
vertebrae, profile and head index which showed
intermediate inheritance between the parental
species. However, in case of the form of
pharyngeal teeth and gill rakers, the hybrid
showed intermediate Inheritance. The F1 hybrid,
by the described biometrical features, can be
distinguished from the parental species and can
be competitors of the cultured fish species in
the near future.

INTRODUCTION
among the edible fishes, the common carp (Cyprinus
carpio L.) and silver carp (Hypophthalmichifys molitrix Voli.)

have been “he object cf most of the stucies undertzken so iar
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on genetic morphological and physiclogical characters
(Kirpichnikov, 1971). Genetic improvement includes a wide
range of activity and discipline, most promising of these is
hybridization. Hybridization in fish aimed to eveclve a hybrid
or strain of superior characters and quality to those of the
parent species,

Structural differences between the pure line species and
its hybrids are commonly detected by measuring morphological
and counting meristic characters (Krasznai and Marian, 1982;
Beck and Biggers, 1983; Dunkam et al., 1983, Leary et al.,
1983; Economidis and Wheeler, 1989). |

The intensive hybridization studies proved that common
carp and silver carp could by hybridized effectively ( Bakos
et al., 1978; Essa, 1987 and Zaki et al., 1987 ). Due to the
broad variety of forms received in the hybrid generations,
there is the possibility of getting new characteristics, some
of which can be valuable from the point of view of fish
production. Therefore, in this paper the biometrical features
of common carp, silver carp and their F1 hybrids have been
investigated.

HATERIAL AND METHODS

The interspecific hybrid of common carp (Mirror carp)
females with silver carp males were produced at the Warmwater
Fish Hatchery (TEHAG) ©Szazhalombatta, Hungary. Induced
breeding was carried out with the well known techniques
described by several authers (Aliev, 1961; Antalfi and Tolg,
1971; Woynarovich and Horvath, 1980). The fingerlings of the

hybrids and the parental species-after 30 day nursing period-
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were reared in one experimental big earthen pond given the
same environmental conditions to all of them, for three summer
periods. For investigation of biometrical featvres, raulon
samples were obtained from the £ish harvesting of the
experimental pond during September, 1992, which have a body
weight of 850 to 3000 grams. The colour, scales, structure of
fins, eyes, shape of the body, bonyness (the number of
intermuscular boneé), body ratios, the form.of pharyngeal :
teeth and gill rakers were examined according to Scliman
(1969), Bagenal aﬁd Broum (1978). The data of characteristics
of the body were measured with slideﬁgauge_and compasses. The
counting of intermuscular bones was made from a one-side.
fielt, as well as the counting of vertebrae and the
examination of pharyngeal teeth after removing the flesh from
the bones. The condition factor has been calculated by using

the modified correlation of Hile (1936), which is as follows:

= W(g) 100
L?(cm)

The results of the examination are presented as the
average of 40-60 examined specimens, emphasizing the minimum-
maximum values. ‘

RESUOLTS
1.Morphological Features of Fl1 Common Carp Hybrid:
1.1 Colour and shape of the body:
The dominant colour of the hybrid is silverish-leaden,

the back is darker and the abdomen is faint. The colour of the
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Table (1): Scale forms of common carp , silver
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4

carp and common

Tmber of Scales CORmOn carp si.lv:r carp | Hybrid carp
¢n the lat.line 37(35-39) _112(103-120} 39(37-41)
Above the lat.line | 6(4-7) 26(20-30) 6(4-7)
Eelow the lat.line 6¢(5-7) i5{13-16) 5(5=7)

I — —————— - i]
# Debuetn brachets aw thi minimum awd mAKIMUK valuts -

Table {2). Pin derms of common carp, silver carp and common carp
x silver carp Fl hybrid.* .

Yunber of finrays

common carp

—
silver carp

Hybrid carp

C.(P.dorsalis) dorsal fia

Z.{P.caudalis} caudal fin

FE

.{P.analig) anal fin

‘f.(P.ventralis) abdominal f£in

ol

.(P.pectoralis) pectoral fin

III-21
(3/19-3722)

32
(27-35)

I1I-6
(3/5-3/6)

1-8
(1/6-1/8)

I-1¢6
(1/14-1/16)

I11-2
(3/7-3/8)

28
{25-29)

111-12
{3/10-3/13)

I-7
(1/6-1/7)

I-16
{1/15-1/16)

III-18
(3/18-3/20)

28
(25-30)

I11-6
(3/6=3/7)

I-7
(1/6-1/9)

I-16
(1/14-1/18)

% Between brackiii ac The minimum and wAYIwUL values .




Delta J. Sci. 16 (3) 1992

hybrid is between that of the parental speci =

The body of the hybrid is elongated similar to that of
the common carp. The conditicn factor characterizes the body
shape, as it shows the fattness of Li: fish. When comparing
the condition factor of the common carp, silve: .cip and their

Fl hybrids, the following values were found:

Common carp CF =2.23 + 0,05
Silver carp CF = 1.13 %= 0.02
F1 hybrid CF = 1.B1 £ 0.04

These values also demonstrated that the body shape of
the F1 hybrid ies ~l22s Lo ihat of the common carp.

1.2 Scales:

The common carp used for the crossing was mirror carp
strain. On the scally variety of the species, rounded scales
can be found which cover each other closely. While in case of
silver carp, the small scales coverr each other closely, the
big rounded scales of the hybrid cover each other not as
closely as in cas< of common carp.

The scale form of Fl hybrid, compared.to that of the
parental species is shown in Table 1. The number of scales is
an important features is distinguishing the parent species
from F1 hybrid. The scales of hybrid are similar to those of
the common carp and showed a strong maternal effect.

1.3 Structure of fins:

The fin consists of connected finrays; rays taken into
account were only those embedded into the muscle and had bony
bases. The number of finrays of the parental species and their
Fl hybrid is shown in Table 2 ( The Roman numbers of the table
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show the hard finrays, and Arabic numbers the scft ones).

From the examined cases, the silver carp has the
smallest dorsal fin, with the least number of finrays. The
length of the dorsal fin of the hybrid as well as the number
of its finrays (III-18) are hetween those of the parental
species, but closer to the mother fish common carp.

The silver carp has the longest caudal fin. The caudal
fin of the hybrid is similar to that of the father £ish silver
carp (28 soft rays), while the length of the hybrid caudal fin
is intermediate between the two parent species.

The anal £in of silver carp is elongated, the number of
its finrays is twice that of the common carp and the hybrid.
The anal fin of the hybrid is similar to that of the mother
fish common carp, which is proved by the number of its soft
finarys (I11-6).

There are no differences in the form or in the number of
rays of abdominal and pectoral fins of the parent species and
hybrid (1-7-8 and I-16, respectively).

1.4 Eyes:

The location of the eyes of the hybrid is similar to
that of the common carp, transitional between upper and lower
edges of the head. However, the eyes of the silver carp are
located more lower.

1.5 Houth:

The opining of the mouth of the hybrid is terminal,
similar to that of the mother fish common carp. In the silver
carp, however, the mouth opening is shifted upwards. The two
pairs of whiskers of the hybrid are more developed than those
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Table {(3). Number of vertebrag

common carp x silver carp Fl hybrid.

of common carp , silver carp and

Number of vertebra.: !common carp{ silver carp | Hybrid carp
Dorsal Vertebrae (Hew) 18.5 20.5 18.9
(Remegd  (18-21) (19-22) {16-21)
Caudal Vertebrat (Hew) 17.9 17.3 17.2
(Ravgey|  (16-18) (16-18) (16-20)
Total Number of {Miow) 35.7 37.8 36.1
vertebrag (Rowsye (34-38) ({37-39) (34~38)

Table (4). Characteristic body indices oi commorn carp, silver carp

and commen carp x silver carp F1 hybrid.

E Relative sizes to common Ccarp silver carp Eybrid carp
total length* Index % Index % Index %
Preofil Index L/Tm 2.47 36.40{ 4.16 24.00| 3.02 3z.i0
Caudal Index L/fh 2.66 37.50] 2.17 46.00] 2.62 38.1¢0
Head Index L/fe 4.02 24.50] 4.68 2l.36|4.38 22.80
Wwidth Index L/sz 6.08 16.40] 9.41 10.62]6.62 15.10

* Remarks:
L = total length
fh = length of tail
sz = width of body

Tm = height of bedy
fe = length of head
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of the common carp.

1.6 Body length:

The length of the body depends on the spinal column;
i.e. on the number of vertebrae and on the typical curve of
the spinal column characteristic to each species. The number
of vertebrae in the parent species and the F1 hybrid is shown
in Table 3. The total number of vertebrae of the hybrid showed
intermediate inheritance.

1.7 Bonyness:

The number of fish intermuscular bones (bonyness) is an
importance character from the point of view of human
consumption. The number of intermuscular bones of the common
carp and the hybrid is 83, while silver carp has 116

intermuscular bones. The minimum and maximum values are as

follows:
Minimum NMaximum
Common carp 76 96
Silver carp 106 126
Hybrid carp 60 98

The hybrid showed a strong maternal effect in respect to
the number of intermuscular bones.

1.8 Body ratios:

When describing the characteristic ratios of different
parts of the body, various indices were used which are shown
in Table 4. The profile index of the hybrid showed
intermediate inheritance between the parental species. The
caudal and width index of the hybrid (2.62 and 6.62,

respectively) showed a strong maternal effect. However, in
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case of head index the hybrid is similar %o that of the father
fizh, silver carp (4.38 VS 4.68), it means <that the head of
the hybrid is shorter than that of the common carp.

2. Meristic Features of the Hvbrid:

2.1 Form of pharvngeal teeth:

The number and location of pharyngeal teeth perrfcrm
characteristic marks for distinguishing the species of family
Cyprinidae from each other.

The pharyngeal teeth of the common carp are smooth and
are located in three rows, their formula being 1.2.3 - 3.1.1.
The pharyngeal teeth of Fl1 hybrid are located generally in two
rows, and the most common formula is 2.3~ 3.2 and ars similar
to those of the common carp. Moreover, the following formulae
were met with:

1.3-3.1, 1.3-3.2, 1.3-3.1.1 and 1.2-4.2.

2.2 Form of gill rakers

The number of gill rakers of the common carp is 235-240.
The gill rakers in case of silver carp are long and.provide a
fine filter capable of retaining planktonic organisms. The
nunber of gill rakers of the hybrid is 316-324, which is 34.8
percent higher than that of the common carp. The gill arches
of the hybrid are similar to those of the common carp.

DISCUSSION AND CONCLUSION

There have been exceedingly few studies on the
biometrical features of the ineterspecific hybrids of common
carp and other species belonging to Cyprinidae. Therefore, the
biometrical features of common carp, silver carp and their F1

hybrids have been investigated.
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The results of the morphological analysis revealed that
the hybrid showed a strong maternal effect with exception of
colour, number of vertebrae, profile and head index which
showed intermediate inheritance between the parental species.
Kirpichnikov (1971) has shown that the colour of carp is a
character inherited distinctly. According to other authors
(Nenashev, 1966; Economidis and wheeler, 1989), the
heritability coefficient of the number of rays and vertebrae
is more than 0.55, which means that the values of genotypical
effects are higher than those of the environmental effect. The
results of the morphological analysis were in most cases in
agreement with the findings of Krasznai and Marian (1982). The
latter authors came to the conclusion that the morphological
trajts of the hybrids between grass carp and bighead carp were
between those of the parent species, but close to those of the
female parents.

The results of the meristic analysis showed that there
are considerable variations in formulae of pharyngeal teeth of
the common carp X silver carp hvbrids, that an average formula
cannot be given. This was in good agreement with the findings
of Kirpichnikov (1971) who reported that, during the crossing
of cifferent strains f{rom comon carp, instead of the usual
“hree rows of pharyngeal teeth (1.1.3-3.1.1) there are two or
only one row of them (1.32-2.1; 1.,3-3 and 2 - 3, respectively).
The results of the present s*udy indicate alsc that the number
£ gill rakers thrancnisspinest  of  the bhvrride  cheowed
intermzdletle  dnherivance.  Tne reeults of the merietic

englvelis, forwe of pnorvooesl teelh and gili rakers, are Ln
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goed agreement with these of Econemidis and Whealer (1%8%) whe
studied the hybrids of Abramis Jbrama wita Scardginus
erythrophthal and Rutilus rutilus. The lattsr authers found
trat the hybrids were intermediate Letwsern ine narsntal
species for most of the meristic charactars.

Thereby, it is evident frem the biometrical
investigation that F1 hybrid can be distinguished from the
parental species, and can be competitor of the cultured fish
species in the near future.
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