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Abstract: Khramulia (Capoeta capoeta gracilis) is one of the semi economically valuable fishes in the rivers.
This fish is a potamodoromous and spawning in rivers. The study of fecundity and biometry are one of the
important indicators in reproduction and biology of fishes. The present study was conducted in the spring of
2010 on 36 Khramulia specimens caught from each of 2, 3 and 4 years fishes, in the Sefidroud River to
investigate fecundity and biometry in this species. According to results, mean of total length was 195.5+ 22.13
mm (152-256 mm), mean of fork length was 182.194+20.98 mm (144-238 mm), mean of standard length was 168.38
+19.62 mm (130-220 mm), mean of weight 85.11 g (40.1-165.3), mean of gonad weight 2.23+0.98 g (0.52-4.60 g),
mean of absolute fecundity 1572.60+ 759.38 eggs (605.55-3901.28 eggs), mean of relative fecundity 19.51+ 9.68
(8.77-57.27), mean of egg number 77.74+ 38.82g (22.6-263.7g), mean of egg diameter 1.16 mm (0.98-2.23 mm) and
Gonadosomatic index (GSI) 2.63% (0.9-4.9%). Maximum mean of absolute fecundity (2355.27 + 699.64 eggs)
belonged to 4-year specimens and maximum mean of relative fecundity (22.5+ 12.9) belonged to 2-year
specimens. Among different age groups of fish there were significant differences in mean of total length,
fork length, standard length, weight, gonad weight, egg number, absolute fecundity and relative fecundity
(p<0.05). While it wasn’t significant difference egg diameter and Gonadosomatic index among these female
broods (P>0.05).
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INTRODUCTION

Today, the need to protein materials and food
materials shortages matter to society and be an important
part of the economic, human research and technological
ability spend to review, study and implementation of
projects in this field. Among suitable production of
natural resources has important role and it is effective for
continuation of this process.

Rivers are part of water ecosystems and site of many
freshwater fish that they permanently live in it or marine
fish temporarily survive period of life, due to sexual
physiological changes and returned back into the sea
after spawning. Generally, study of environment and
lifestyle of fish in rivers can be utilized to create the
necessary conditions for increasing stocks and also
provide reproduction and culture of them with
biotechnological reviews.

Reviews of fish in ecosystems is important, due to of
evolutionary, ecological, behavioral biology, protection of
their, management of water resource and exploitation of
fish resources [1, 2].

With growing pressures due to growth of population
on current limited resources, it is felt an urgent need to
better understand the characteristics of the aquatics and
their environment. Also it is important to correct
management of understanding the biology and have of
adequate information about the aquatics [3]. Several
factors  including season, temperature, social
circumstance, age, genetics [4], physiology and
biochemical status of fish [5] and other variables related
to reproductive capacity and opportunity. Environmental
factors also influencing developing of gonad and
reproduction behavior [6]. Also, dietary including some
material such as 17p-estradiol affect on serum sex
hormones, gamete quality and gonadal sex differentiation.
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Serum levels of estradiol and 17-hydroxyprogestrone were
high in 17pB-estradiol-treated fish compared to the control
group in Carassius auratus [7]. 17p-estradiol is capable to
induce a complete masculinization of genetic females at a
low dosage level in Astatotilapia latifasciata [8].

Khramulia (Capoeta capoeta gracilis) is one of the
semi economically valuable fishes in the Caspian Sea
basin. Several studies applied on the characteristics of the
ecology and biology of Khramulia [9-14]. Sefidroud River
is one of breeding areas for most species of Caspian Sea
fish, including carp [15].

With respect to, it is not possible that estimated
number of larvae hatched from eggs and egg viability in
the natural environment, fecundity estimate generation
and situation of eggs in future [16]. Therefore, we
examined biological characteristics, absolute fecundity,
relative fecundity and Gonadosomatic index of Khramulia
in Sefidroud River in 2010.

MATERIALS AND METHODS

Sampling of fish was taken in May until June 2010.
Catch of 36 Khramulia were done at different locations of
Sefidroud River. Then fish transported to the laboratory
and body weight, total length, fork length, standard
length and gonad weight were measured and recorded
accurately [3]. Reading scales were used to determine the
age of fish [17].

Scales pick from middle part of the body, between
dorsal fin and lateral line and for the detection of
concentric circles on scales was used binocular loop.

To determine fecundity, study applied on fish in
the fourth stage of gonads growth (before of spawning).
For this purpose, abdominal cavity incises and emits
gonads. Then, number of eggs takes from first, middle and
end of ovarian. Eggs were strewing in formalin 4% for
fixing and strengthen [18]. The eggs were carefully
counted and absolute fecundity was earned with
weighted method and the equation 1 [19]:

aF =28 )
g

AF : Absolute fecundity

n : Number of eggs in the sample

G : Ovarian weight

g : Weight of sample

After calculation of absolute fecundity, relative
fecundity was determined according to equation 2 [19]:

_AF
Tw
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RF : Relative fecundity
AF : Absolute fecundity
Tw : Body weight

Gonadosomatic index (GSI) is an indirect method for
estimate spawning season of species. Equation 3 was
used to determine Gonadosomatic index [19]:

Gonad weight
Total body weight

Data were analyzed by SPSS 16 software and
ANOVA, T-test and Tukey (for normal data),
nonparametric tests of Kruskal-Wallis and Mann-Whitney
(for non-normal data) in significant level 95%. Graphs
were drawn by 2003 Excel software.

3)

Gonadosomatic Index

RESULTS

The Obtained Results of Biometry in Female Fishes Are
Presented in Table 1 and 2: The total length, fork length
and standard length of Khramulia female fishes had
significant differences among different ages based on
Kruskal-Wallis test (P<0.05). Mann-Whitney test showed
that total length of Khramulia female fishes have
significant differences among the following ages.

(2-year fishes, 3-year fishes) (2-year fishes, 4-year
fishes) (3-year fishes, 4-year fishes).

The gonad weight, egg number in each gram,
absolute fecundity and relative fecundity of Khramulia
female fishes had significant differences among different
ages based on Kruskal-Wallis test (P<0.05). Tukey test
showed that gonad weight and absolute fecundity of
Khramulia female fishes have significant difference
between the following ages.

(2-year fishes, 4-year fishes) (3-year fishes, 4-year
fishes).

Mann-Whitney test indicated that relative fecundity
of Khramulia female fishes have significant difference
between the following ages.

(2-year fishes, 3-year fishes) (3-year fishes, 4-year
fishes).

Tukey test showed that egg number in each gram of
Khramulia female fishes have significant difference
between the following ages.

(2-year fishes, 3-year fishes).

According to the ANOVA test, egg diameter hasn't
significant differences among different ages of
Khramulia female fishes (P>0.05). Also, According to the
Kruskal-Wallis  test, Gonadosomatic index hasn't
significant differences among different ages of Khramulia
female fishes (P>0.05).
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Table 1: Biometry of female fishes in the Sefidroud River at reproduction season of 2010

Range of changes

Parameters Age & number of fish Mean = SD Minimum Maximum
Total length (mm) 2-year fishes= 12 176.33 +11.32 152 189
3-year fishes= 15 19427 £ 13.9 158 210
4-year fishes= 9 223.11+ 14.74 207 256
Total mean= 36 195.5+22.13 152 256
Fork length (mm) 2-year fishes= 12 164.08+ 10.15 144 177
3-year fishes= 15 180.73 + 13.44 147 199
4-year fishes= 9 208.78 +13.32 192 238
Total mean= 36 182.19+20.98 144 238
Standard length (mm) 2-year fishes= 12 151.67 £ 10.13 130 165
3-year fishes= 15 166.8+ 12.59 135 185
4-year fishes= 9 193.33 £ 11.91 180 220
Total mean= 36 168.38+ 19.567 130 220
Weight (g) 2-year fishes= 12 57.35+9.53 40.1 69.5
3-year fishes= 15 81.22+ 15.77 46.5 108.6
4-year fishes= 9 128.64 + 16.88 112.6 165.3
Total mean= 36 85.11+ 30.75 40.1 165.3
Table 2: Fecundity of female fishes in the Sefidroud River at reproduction season of 2010
Range of changes
Parameters Age & number of fish Mean + SD Minimum Maximum
Gonad weight (g) 2-year fishes= 12 1.53 £0.64® 0.428 2.999
3-year fishes= 15 2.19£0.77% 0.875 4.426
4-year fishes= 9 3.233+1.536°¢ 1.698 6.601
Total mean= 36 2.23+0.98 0.428 6.601
Egg number in each gram 2-year fishes= 12 97.93+ 55.8% 53.9 263.7
3-year fishes= 15 59.65 +£22.58"% 22.6 96.9
4-year fishes= 9 76.99 £ 14.149 ¢ 553 91.4
Total mean= 36 76.74+ 38.82 22.6 263.7
Egg diameter (mm) 2-year fishes= 12 1.08£0.17 0.77 1.3
3-year fishes= 15 1.25+0.25 0.83 1.86
4-year fishes=9 1.13+0.16 0.87 1.46
Total mean= 36 1.161+£ 0.21 0.77 1.86
Absolute fecundity 2-year fishes= 12 1459.51 +760.72® 631.97 3596.97
3-year fishes= 15 1193.47+ 385.36® 605.55 1888.07
4-year fishes= 9 2355.27 +699.64°¢ 1675.56 3901.28
Total mean= 36 1572.604+ 759.38 605.55 3901.28
Relative fecundity 2-year fishes= 12 25.5+12.09 12.04 57.27
3-year fishes= 15 15.58 + 8.05 8.77 40.6
4-year fishes= 9 18.08+ 3.37 13.31 23.59
Total mean= 36 19.011 +£9.68 8.7 57.27
Gonadosomatic index 2-year fishes= 12 2.6 1.25 4.55
3-year fishes= 15 2.78 0.9 4.9
4-year fishes=9 2.45 1.65 3.5
Total mean= 36 2.63 0.9 4.9

Efficient uses from water resources require knowing
components of an ecosystem, that this information can't
be possible except with investigation and study of
biology characterization and fish ecology [3, 17].

DISCUSSION

The biological study of different fishes is due to keep
and rebuild of their stocks in a water ecosystem and in

this way, all of economic and noneconomic fishes have
great importance and value due to their role in water
ecosystems. Hence, improve of broodstock quality and

reproduction control, can to help us for achieve to

394



World J. Fish & Marine Sci., 5 (4): 392-397, 2013

aquaculture growing and developing request in the world
as most important reflections of modern bio-technology
[20].

Generally, most cyprinids mature in length of less
than 300 millimeter [21]. This study showed that the
highest and the lowest length in female Khramulia were
related to 4-years fishes (223.11+ 14.74 mm) and 2-years
fishes (176.33+ 11.32 mm).

Most bony fish, especially cyprinids spawn in spring
and after the first maturation each year. For example, each
year spawn of Rutilus frisii kutum in the Caspian Sea and
Chinese cyprinids in the reproduction and breeding
institutes. In this fishes, gametogenesis occurs in autumn
and spawns in spring and summer [22] and temperature is
stimulant of spawning in this species [17].

Absolute fecundity increases with increasing the fish
length [23-25, 17], but it has wide range in length groups.
There are a linear graph for relationship between
fecundity and weight of fish [26-31] and fecundity has
more dependence with weight than length [32, 33].
However, weigh has less benefit than length [34]. Also,
weight change with approach spawning season.
Typically, ratio weight with length is cube [29, 30].

In general, there is a direct relationship between
absolute fecundity and length and in this study, 4-years
fishes had the highest fecundity and absolute fecundity
increased in higher ages, these results were similar to
other fish species like researches on Rutilus frisii kutum
[35] and Alburnus chalcoides [36]. While relative
fecundity has relatively inverse ratio with length and
weight [1]. According to previous study on Rutilus frisii
kutum [35], there is relatively weak correlation between
relative fecundity and weight. Therefore,
fecundity decreases with increasing the weight.

The results showed that the highest egg number in
each gram between different ages is in 2-years fishes.
2-years fishes had smaller eggs, then, they have the
highest of egg number in each gram. Also, similar
previous results were recorded on Rutilus frisii kutum
[35], Oncorhynchus mykiss [37] and Alburnus chalcoides
[38]. Ovarian weight is determined by the number of eggs
present in the ovary and fecundity increases with
increasing ovary weight [39-41]. Similar results were
obtained in this study so that the maximum mean of ovary
weight and absolute fecundity related to 4-years fishes.
The study on Rutilus frisii kutum [42] showed that
absolute fecundity increased with increasing length and
weight and similar results were obtained in this study, so
that 4-years fishes had the highest fecundity with
increasing length and weight.

relative
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The results showed that maximum mean of
Gonadosomatic index was 2.78 and minimum mean of
Gonadosomatic index was 2.45 in female fishes.

Fecundity of Capoeta capoeta umbla obtained 3754
to 35859 eggs per fish in Gharesou River of Turkey [43].
Also, fecundity of this fish was 9452 eggs per female in
Lake of Kockpru Dam in Turkey [44]. Absolute fecundity
Mean of Khramulia was 3970 in the Golestan National Park
River [45]. Absolute fecundity Mean of Khramulia was
8204.8 in the Lake of Maku Dam [46]. Absolute fecundity
Mean of Khramulia was determined 3116 in the Madarsou
creek of Golestan National Park [13]. Fecundity of
Khramulia was 1823 to 9274 (with mean 4553.8) in the
Sefidroud River and 2028 to 17097 (with mean 6956.45)
in the Ghezel Ozan River [14]. Fecundity of Khramulia was
605 to 3901 (with mean 1572.60) in this study.
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