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Abstract: The use of exogenous hormones to induce final oocyte maturation, ovulation, and spawning has become
commonplace in the reproductive protocols for many species. In the present study, African catfish (Clarias gariepinus)
were monthly collected from January to December 2011 for studying their monthly reproductive biology. Also,
hormonal stimulation was done using ovaprim, human chorionic gonadotropin (hCG), and salmon gonadotropin
releasing hormone analog (GnRHa). However, fish (337.2 – 718.0 g) were divided into seven groups (each group
contained four females and four males) and injected into the dorsal musculature by 0.4, 0.5 ml kg -1 Ovaprim, 1000,
3000 IU kg -1 hCG, and 0.75, 1 ml kg -1 GnRHa. The control group was injected by 0.9% saline.  At the dosage tested,
gonado-somatic index (GSI), absolute fecundity, ovulation index, egg diameter, fertilization rate were significantly
affected in all stimulated groups. It was found that the hormonal treatments are a useful method for commercial African
catfish breeders to ensure the continuity of access larvae. However, the best reproductive performance was obtained at
0.5 ml kg -1 ovaprim, 3000 IU kg -1 hCG, and 0.75 ml kg -1 GnRHa.
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INTRODUCTION

Reproduction in fish, as in other vertebrates, is
under hormonal regulation by the hypothalamus–
pituitary–gonadal axis. Understanding of the seasonal
patterns provides an important base line for the
description of the fish biology and their role in aquatic
ecosystems (Vazzoler, 1996). When direct inspection of
gonadal maturation is not available, reproductive studies
are frequently based on quantitative indices, as
gonadosomatic index values (GSI) and condition factor
(Kf), which help to define reproductive cycles and
possible variation in the physiological condition of
species during the course of its lifespan (Kreiner et al.,
2001 and Braga, 2005). The main factors involved in
the control of reproduction are pituitary gonadotropins
and gonadal steroids (Barannikova, et al., 2004). Some
species do not reproduce in captivity due to
environmental or culture conditions which may cause
stress or may not provide the required conditions needs
to complete the reproductive process (Zohar and,
Mylonas 2001) and as a result there is a failure of the
pituitary to release the maturational gonadotropin,
luteinizing hormone (LH). Use of exogenous hormones
is an effective way to induce maturation of eggs.
Furthermore, in the most cultured fish, hormonal
manipulations may be used as management tools to
enhance and synchronized egg maturation, spermiation
and facilitate hatching operations (Mylonas, et al.,
2010). Also hormonal preparations applied in fish
aquaculture allow improving artificial reproduction
techniques both during and outside the spawning season
(Cejko, et al., 2009).

African catfish, Clarias gariepinus, is a freshwater
fish that has a wide distribution from in Africa and
Europe because of its rapid growth, resistance to stress
and feasible reproduction in captivity have made it a
good candidate for aquaculture (Barnhoorn et al., 2004;
Ali and Jauncey, 2005). African catfish is the principal
clarid catfish in Africa (Teugels, 1984), where it is one

of the most abundant and widely distributed fish in
River Nile, its tributaries and lakes and it has long been
considered as one of the most suitable species for
culture in Africa (El Bolok and Koura, 1960; DeKimpe
and Micha, 1974). Moreover, Clarias species are widely
cultivated under various systems (Huisman and Richter,
1987; Haylor, 1989). Although catfish aquaculture is
one of the fastest growing activities in Africa, Europe,
and America, this fish was neglected for many years and
its aquaculture has not yet been performed
commercially in Egypt. However, its production in
Egypt reached about 48750 tones (about 4.79% of the
total aquaculture production in 2012 (GAFRD, 2012).

Captive propagation of African catfish is essential
to meet the growing demands for its fry. To this end, the
aquaculture industry must find reliable and cost
effective methods to its spawn. Captive spawning of
broodstock is an integral component in the commercial
production of finfish and significant investments are
made in infrastructure to ensure crucial environmental
cues can be properly replicated and manipulated. If the
African catfish is to be widely used as a species of
choice, the development of a reliable and simple method
for fry production is needed. The development of a
reliable methodology for spawning of African catfish
without the use of hormone injections would greatly
improve the prospects of aquaculture in Africa. Earlier
work has shown that it is possible to produce African
catfish fingerlings by subjecting the brood fish to a
physical stress of reduced water depth and/or increased
temperature (El Naggar et al., 2006).  Also, this fish
could be induced to spawn through a hormonal
treatment. Therefore, the aim of this work is studying
the monthly variations of ovaries maturation and plasma
steroid hormones in female catfish. The effect of the
hormonal treatments by ovaprim, human chorionic
gonadotropin (hCG), and salmon gonadotropin releasing
hormone analog (GnRHa) on the reproductive
performance of African catfish was also determined.
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MATERIALS AND METHODS

Experimental design:
The present study was consisted of two experiments

and it was carried out at the wet Lab., Department of
Animal Production and Fish Resources, Faculty of
Agriculture, Suez Canal University, Ismailia, Egypt.
The first experiment was done to evaluate the monthly
changes in reproductive performance of African catfish
(C. gariepinus). However, fish (337.20 – 718.00 g) in
body weight and 36.80 – 47.60 cm in length for female
were monthly collected from the commercial catch of
El-Cab region between Ismailia and Port Said from
January to December 2011. Females were collected
monthly and stocked in indoor 100-L plastic tanks (one
for each group), which were covered by net to prevent
fish jumping, as well as decreasing visual disturbance.
All fish were exposed to normal photoperiod of 12 L: 12
D. The different morphometric measurements were
done monthly for each fish at the laboratory.

Artificial propagation experimental design:
The second experiment was done to evaluate the

effect of hormonal stimulation on the reproductive
performance of African catfish. The experiment was
carried out during the spawning season from July to
August 2011 at Animal Production and Fish Resources
Department, Faculty of Agriculture, Suez Canal
University, Ismailia, Egypt. Both males and females
were collected from the brood stock pond for spawning
operation. Males were selected on the basis of pointed
and reddish genital papilla, while females by a round
and reddish papilla, softness of abdomen as described
by (Sahoo et al., 2004) and uniform size of intra-ovarian
oocytes. Fifty six sexually mature fish (28 males and 28
females) with an average body weight (620.82 ± 42.79 g
for female and 552.89 ± 38.74 g for males and average
body length of 42 ± 0.58 cm for both sexes were
purchased from the commercial catch of El-Cab region
and transferred to the wet laboratory and stocked in a
concrete basin for 12 h for acclimatization to the
laboratory conditions. All fish were maintained at a
water temperature of 25±2°C, exposed to normal
photoperiod of 12 L:12 D, and did not feed during the
experimental period. Fish were randomly divided into
seven groups, each group contained of eight fish (four
females and four males) and were placed in indoor 100-
L plastic tanks (one for each group), which were
covered by net to prevent jumping as well as decreasing
visual disturbance. Males and females were separately,
kept before injection individually body weight of males
and female was recorded to study egg quality. At the
end of the desired latency period of 12 h before
stripping, individual weight of females were recorded.
Females were individually stripped into dry and
weighted in a Petri dish to record the stripped egg
weight. The stripped females were killed and their
ovaries were removed for determining the ovulation
index. Sub-samples of 1 g eggs were weighed from the
total stripped eggs of each female and the number of
eggs was counted. Thus, the total number of eggs
(spawning fecundity) was calculated for an individual
female in each concentration. Four subsamples of each

eggs were weighed and mixed with 4-5 drops of sperm
suspension.

Induced spawning hormones:
The used hormones in the present study were

ovaprim, which is a mixture of 20 g/ml salmon
gonadotropin-releasing hormone analogue (sGnRHa
[DArg6-Pro9-NEt sGnRH]) with 10 mg/ml dopamine
antagonist, Domperidone (Syndel laboratories Canada.),
human chorionic gonadotropin (hCG) (Pregnyl-
Organon, Brazil), and GnRH analogue (Buserelin
acetate: Hoechst Veterinär GmbH; Unterschl- Eissheim
b-München, Germany).

Hormonal treatments:
Fish were divided into seven groups (each group

containing four females and four males). For induction
of ovulation in July 2011, the hormonal treatments were
used as follows:

Treated groups Hormone concentrations
Control (Saline) 0.9% NaCl
Ovaprim 0.4 ml kg-1 fish
Ovaprim 0.5 ml kg-1 fish
hCG (Pregnyl) 1000 IU kg-1 fish
hCG (Pregnyl) 3000 IU kg-1 fish
GnRHa (Receptal) 0.75 ml kg-1 fish
GnRHa (Receptal) 1.0 ml kg-1 fish

Each group was injected at 9.00 pm intramuscularly
above the lateral line; just below the dorsal fin. The
injected area was rubbed with a finger in order to
distribute the hormone evenly throughout the muscle
and to prevent a backflow of the hormone. After 12
hours latency period (the period between hormonal
injection and ovulation), females were stripped and
males sacrificed and dissected in order to remove the
testes and use the milt. Eggs were stripped into dry
plastic bowls, immediately weighed and one gram eggs
were taken and carefully counted to obtain an estimate
number of eggs produced per female. Eggs remained
fertilized with the milt of male from the same treatment.
Fertilizing solution (4 g of sodium chloride and 3 g
urea/L water) was continuously added to improve the
fertilizing rate   (Horváth et al., 2002). Within two to
three minutes after fertilization, eggs were evenly
spread into 4-L plastic bowl containing 2 L clean water
for incubation. The incubators were receiving fresh well
aerated water at temperature of 25 ±1°C and water flow
rate in each incubator was adjusted so that the fertilized
eggs rotate gently. Dead eggs were siphoned off several
times to keep all jars clean and for disinfection of eggs.
Eggs fertilization was microscopically determined after
putting them into Karpachenkov solution three hours
after fertilization (Zonneveld, 1984). The Karpachenkov
solution consists of two solutions A and B, which were
mixed in equal parts just before eggs fixation. Solution
A was made of 100 ml acetic acid + 85 ml distilled
water + 10 g chromtrioxide. Solution B consisted of 300
ml formalin (40% formaldhyde) + 550 ml distilled
water. The Karpachenkov solution was used as fixative
for eggs coloration. Fertilization success was
determined by observing 100 eggs from each fish under
a microscope, when eggs were at the gastrulation stage.



Seasonal Reproductive Biology and Artificial Propagation of African Catfish After Hormonal Stimulation 23

The morphometric measurements
The morphometric measurements were carried out

for each fish at the laboratory; weight of fish (g), total
length (cm), weight of gonad (g) and stages of sexual
maturation.
Gonado-somatic index (GSI) = 100 [ovary weight
(g)/body weight (g)] (Zonnevld et al., 1988);

Fulton’s condition factor (Kf) = (W/L3) ×100
Hastings and Dickie (1972);

Where, W is the body weight in g and L the total
length in cm.

Absolute fecundity (AF) = (Gonad weight ×
number of eggs in sub sample) / sub sample weight
(Yelden and Avsar, 2000);

The relative fecundity (RF) = the number of eggs
(AF) / g (Nikolosky (1963);

Egg diameter: Oocyte diameter frequency helps to
know the spawning season, for each female, the
diameter of at least 10 of the largest oocytes were
measured using a binuclear. Oocyte were separated
from the ovarian tissue and put in formalin; 4 % then,
they were taken on a slide. Oocyte diameter was
determined by using an eye-piece micrometer in the
binuclear at a power magnification of 10 X and then the
measurement were converted into mm.

Stages of oocyte maturation (Egg development):
The stages of oocyte maturation was determined from
oocyte samples fixed in clearing fixative (6:3:1, ethanol
95%: formole 40%: glacial acetic acid) according to
Prat et al. (2001). Oocytes were classified according to
Zanuy et al. (1986) into one of four groups, depending
on the position of the germinal vesicle (GV): oocyte
prior final maturation in which GV occupies a central
position (CGV), oocyte with migrating GV (MGV),
oocytes in which GV has migrated to a peripheral
position (PGV), and oocyte which have completed
germinal vesicle breakdown and in which the yolk has
become transparent (GVBD).

Ovulation index (OI) = weight of stripped egg mass
/ (weight of stripped egg mass + remnant ovaries) × 100
(Szabo et al., 2002);

Fertilization rate:
Fertilization rate (FR) = (Number of fertilized eggs

/ Total number of counted eggs) x 100.

Steroid hormones analysis:
Plasma levels of estradiol-17β (E2) were measured

by Enzyme radioimmunoassay (ERIA) using the
method described by (Rajkowski et al., 1977). The
inter- and intra-assay variation was 3.2 and 5.4% for E2.
Females of African catfish were used for each month
during one year to determine the steroid analysis
estradiol (E2). Blood samples were taken from the heart
by using heparinized disposable syringes and the plasma
was separated by centrifugation at 3000 rpm for 10 min
and stored at -20°C until further steroid analysis.

Statistical analysis:
The obtained data were subjected to one way

ANOVA and differences between means were tested at
the 5% probability level using Duncan´s test. All the
statistical analysis were done usin.SPSS program V 10

(SPSS, Richmond, USA) as described by Dytham
(1999).

RESULTS

Seasonal reproductive biology of African catfish
females.

Gonado- somatic index (GSI):
The monthly fluctuations in GSI of females are

represented graphically in Figure 1, which included the
mean average GSI values calculated in different months.
Average GSI attained the lowest value (0.52%) in
February, which increase during April, May, June, July
and August, being 6.33, 11.37, 10.68, 9.63 and 9.31%,
respectively. The highest value of GSI was in May
(11.37). GSI decreased in the period from September
(6.42) to April (6.337%). Statistical analysis showed
that insignificant differences between the months from
May to August. Also, there are insignificant differences
between the months from October to March.

Condition factor (Kf):
The monthly changes of Kf of African catfish

females are showed in Figure 1. Average Kf attained the
lowest value (0.56) in August. It started to increase
significantly during October, November, December and
January, being 0.76, 0.78, 0.70, 0.79 and 0.93
respectively, then it reached the highest value (0.93) in
January. Statistical analysis showed that no significant
differences between the months.

Fecundity
Absolute fecundity (AF):

Table 1 shows the monthly changes in absolute
fecundity of African catfish females. Average AF
attained the lowest value (300) in February. It started to
increase significantly (P˂0.05)  during March, April,
May and June, being 8.84 x103, 40.48 x103, 41.47x103

and 48.44 x 103 respectively. Then it reached the
highest value (53.99 x 103) in July.AF decreased in
period from December (2.15 x 103) to February (0.3 x
103). There were no significant differences from April
to August, which showed the highest values of AF while
it was insignificantly different from September to
March, which demonstrate the lowest values of AF.

Relative fecundity (Rf)
The monthly changes in relative fecundity (Rf) of

African catfish females are showed in Table 1, Average
Rf attained the lowest value (0.68) in February. It
started to increase during March, April and May being
19.93, 59.07 and 89.79 respectively till it reached the
highest value (149.11) in June. Rf was insignificantly
affected by monthly variations from September to April.

Egg diameter
The measurements of ova diameter can give a

knowledge about the time and duration of the spawning
of a given fish species. The oocyte diameters for
different months of C. gariepinus were presented in
Table 1. Oocyte diameter was increased from March to
September, then an average oocyte diameter decreased
in October 0.72 mm. Insignificant decrease in average
egg diameter was clear in the period from November
(0.4 mm) till February (0.17 mm). Statistical analysis
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revealed that there are some significant differences
(P<0.05) among months.

Maturity stages:
Ovaries of African catfish females showed great

changes of size during different months of the year,
these changes were used to morphological definition of
the different maturity stages. Four groups, depending on
the position of the germinal vesicles (GV); Oocyte prior
final maturation in which GV occupies a central
position (CGV), oocyte with migrating GV (MGV),
oocytes in which GV has migrated to a peripheral
position (PGV), and oocyte which have completed
germinal vesicles breakdown and in which the yolk has
become transparent (GVBD).  The monthly variation in
female sexual maturity of C. gariepinus was graphically
represented in Figure 2. Immature ovaries started to
appear in October (40%), recorded the highest value in
December, January and February (60%). CGV ovaries
started to appear in February (20%), then increased in
March (40%). MGV ovaries in March (20%), then
increased in April (60%), and recorded the highest value
in May (100%). PGV in April (40%), then in June, July
and August recorded the highest value (100%). GVBD
in September (100%), then decreased in November and
December (40%).

Esteradiol hormone (E2):
Data are graphically represented in Figure 3.

Average E2 attained the lowest value (15.73 pg/ml) in
October. Then reached the highest values 2381.2,
2248.4 and 1386.22 pg/ml in April, May and June,
respectively. Female E2 decreased in period from
September (72.56) to January (147.02 pg/ml). Esteradiol
hormone was insignificantly affected by monthly
variations in April, May and June.

Gonado-somatic index (GSI).
Gonado somatic index was insignificantly affected

by different treatments of hormones (Table, 3). The
group of catfish injected by (0.5 ml kg-1 ovaprim) had
the lowest GSI 12.82%, while the group of catfish
injected by (0.4 ml ovaprim kg-1 fish) had the highest
GSI (17.38%).

Fecundity
Absolute fecundity (AF).

Effects of different hormones after 12 hours from
injections on AF of African catfish female are presented
in Table (2). There were significant differences
(P<0.05) among group of catfish injected with different
hormones. The group of catfish injected by 1000 IU
hCG kg-1 fish had the lowest fecundity 47 × 103 eggs,
while the group of catfish injected by 0.4 ml ovaprim
kg-1, 3000 IU hCG kg-1 fish had a significantly highest
fecundity (105 × 103 and 104 × 103 eggs).

Relative fecundity (RF).
The group of catfish injected by 0.5 ml ovaprim kg-1

had a significantly the lowest values of RF (96.46),
while the group of catfish injected by (1 ml GnRHa kg-1

fish) had a significantly highest RF (182.58) (Table 2).
However, the significant differences of RF among the
groups are not clear.

Ovulation index
The significant differences (P<0.05) among

treatments were observed. However, ovulation index
was insignificantly different in all treatments compared
to the control group (Table 2), where Eggs could not be
released from the ovaries of fish injected with saline
solution.

Egg diameter
Effects of different hormones after 12 hours from

injection on egg diameter of African catfish female are
presented in Table 2. There were significant differences
(P<0.05) among group of catfish injected by different
hormones. The group of catfish injected by 0.4 ml
ovaprim kg-1 fish had the highest egg diameter (1.44
mm), while, the fish group injected by 1000 IU hCG
kg-1 fish had the lowest egg diameter (1.20 mm).

Fertilization rate (%)
Effects of different hormones at 12 hours after

injections on fertilization rate of African catfish female
are presented in Table (2). The fertilization rate in the
control group was zero where no ovulation or
fertilization happened in this group. The fish group
injected by 0.5 ml ovaprim kg-1 had the highest
fertilization rate (95.50 %).

DISCUSSION

Seasonal reproductive biology of African catfish
females:

GSI reflects the physiological activity of gonads,
where the increase is an indication of the beginning of
the spawning season of the fish. In this study GSI in the
females attained the lowest value in February then it
reached the highest value in May.

The fluctuations confirmed that African catfish
began to spawn in May and continued until August. The
water temperature, photoperiod, and prey items may
persuade the spawning season of fishes.
Similar observations were reported in African catfish by
Bruton (1979), Sharaf (1992), and Yalçin et al. (2001)
who found an activity in the fish ovaries during
summer.

They attributed this activity to suitable conditions
and a combination of physical, chemical and biological
factors, such as changes in water level, chemistry, pH,
temperature, clarity and flow velocity, flooting of
marginal plants, associated chemical changes, and
access to suitable spawning sites, is responsible for
triggering the spawning of catfish. These results are in
agreement with Tharwaat (2000) who found that GSI of
African catfish females reached the maximum value
during May. In contrast, Silva Freitas et al. (2011)
found that the females presented the highest GSI value
in March, when studied the seasonal changes in the GSI
in catfish Auchenipterichthys longimanus.

Concerning the males GSI recorded the lowest
value in November, then it reached the highest value in
May. These results are in agreement with Sharaf (1992)
and Tharwaat (2000) who found that (GSI) of African
catfish males reached to maximum values during May.
In contrast, Silva Freitas et al. (2011) found that the
males presented the highest GSI value in January, when
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studied the seasonal changes in GSI in catfish
Auchenipterichthys longimanus. Otémé et al. (1996)
found GSI fluctuated from 0.20 to 0.65%, with high
individual variations and no seasonal trend was
observed in the mean monthly sperm production, when
studied the monthly variations of GSI in male African
clariid catfish Heterobranchus longifilis.

The values of GSI and condition factor (Kf) help to
define reproductive cycles and possible variation in the
physiological condition of species during the course of
its lifespan (Kreiner et al., 2001 and Braga, 2005). The
inspection of the seasonal variation of Kf is also being
used as a complementary parameter aiming to describe
natural cycles in reproduction and feeding ecology
(Braga, 1986; Lizama et al., 2000; Anene, 2005).
Concerning Kf for African catfish females attained the
lowest value in August then it reached the highest value
in January. In general, the seasonal cycle in the
condition factor of the fish suggested a relationship with
gonadal development. The relationship between the
spawning season and the condition factor was more
discreet; even so, it is possible to verify an inverse
relationship between Kf and GSI was given. The highest
mean value of Kf was recorded in July (0.018), when
the females presented the lowest GSI value. These
results also suggest that the reduction in Kf value
reflects the energetic costs of the reproductive process
for both males and females (Silva Freitas et al., (2011).
Although both the GSI and Kf are applied for evaluation
of the reproductive cycle in fish, values of Kf may also
reflect any changes in the feeding ecology of individual
specimens (Braga, 1986; Kreiner et al., 2001; Gomiero
and Braga, 2003 and Anene, 2005). For both genders we
observed that the changing pattern of Kf was inversely
related to GSI, which may be related to investments of
the body’s reserves into gonadal development (Braga,
1986).

Average Kf in males attained the lowest value in
July and it increased slightly during August, September,
October, November and December, respectively. Silva
Freitas et al., (2011) found that Kf for males was the
highest in the juveniles (0.017) in comparison with the
adults (0.009) when studied the seasonal changes in the
allometric Kf in catfish Auchenipterichthys longimanus.

Fecundity is an important item in studying the fish
reproduction (Nikolosky, 1965). With regard to AF, the
present study attained the lowest AF value in February,
then reached to the highest value in July. This can be
attributed to intra-specific variations in fecundity and
egg size may be also related to the time of spawning.
For example, there were eggs of 0.7 and 1.46 mm in
May (Yalçin et al., 2001). The variation in fecundity
between the populations may result largely from
selectively different environmental factors such as water
temperature, feeding and food abundance and species
differentiation (Alp et al., 2004). Ahyaudin (1993)
studied the fecundity of C. macrocephalus, and found
that, absolute and relative fecundity also decreased with
declining water level, however, mean relative fecundity
is relatively constant (17.6 –53.7 oocytes /g body
weight) and not related to body size. Absolute fecundity
ranged between 785 to 14066 oocytes per female,
whereas relative fecundity is between 7.1 to 83.5

oocytes/g body weights, respectively. Tharwaat, (2000)
found that fecundity of African catfish and its
relationships with total length, total weight and age of
fish are graphically represented. It appeared to be a
linear relationship, and expressed mathematically by
regression equations recently. Hossain et al. (2013)
reported that the mean total fecundity was 6740 and
ranged from 1860 (for the smallest mature female, 4.27
g) to 19680 eggs for Morari Aspidoparia morar
(Cyprinidae) in the Jamuna River. Yalcsin et al., (2001)
found that fecundity varied from 4,483 to 336,157 eggs
per female. Some researchers reported number of the
fecundity of bocourti catfish was 6,980 – 9563 eggs/kg
BW (Uppakarat et al. 2010), 21,139 eggs/kg BW
(Ngoichansri et al. 2010). Yet, Sirikul and Prarom
(1995) reported that spawner female bocourti catfish,
which weight 5.2 – 12.2 kg have average fecundity
about 157,040 egg.

Moreover, Rf attained the lowest value in February,
then it reached the highest value in June, because it
revealed with egg numbers. El-Greisy (2000) illustrated
that Af and Rf on Diplodus sargus increased by
increasing weight and length. Hossain et al. (2013)
reported that Rf ranged from 190 to 1200 for the Morari
A. morar (Cyprinidae) in Jamuna River. ALP et al.
(2004) found that Rf for each kilogram of female fish
was 8434 eggs and each gram of ovary consists of 195
eggs prior to the spawning season of a native European
catfish (Silurus glanis), where GSI confirmed that fish
has a prolonged spawning period extending from the
beginning of June to August.

Egg diameter reaching the maximum mean value in
June, then average oocyte diameter decreased in
October. A decrease in average egg diameter was clear
in the period from November (0.4 mm) till February
(0.17 mm). It has been already recorded in many
previous studies that the presence of two or more modes
of ova diameters in the ovary shortly before the
spawning season indicates the long spawning season
and the fractional spawning character as reported by
Assem (1995), El-Greisy, (2000) and El-Ghamdy
(2001). Yalcin et al. (2001) found that the egg diameter
in African catfish was ranged between 0.2 and 1.54
from February to July. These results are in agreement
with Tharwaat (2000) who found that the mean values
of egg-diameter for African catfish were 0.36 and 0.45
mm in January and February, respectively. Also, an
abrupt increase was observed during the period from
March-May to reach its maximum value of 1.2 mm in
May. These observations agrees with Sharaf (1992),
Yalcsin et al. (2001) and ALP et al. (2004).

The monthly variation in female sexual maturity
were immature ovaries during December (60%) and the
highest value was recorded in January (60%). CGV
ovaries started to appear in February (20%), then
increased in March (40%), reaching the maximum in
March (40%). MGV ovaries in March (20%), then
increased in April (40%), and recorded the highest value
in May (100%). PGV in April (40%), then increased in
June (100%), and recorded the highest value in July
(100%). GVBD in September (100%), then decreased in
November (40%). In the present study, however,
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seasonal fluctuations in maturity stages and the assumed
GSI indicated that spawning took place from June to
August, because the GSI value of African catfish caught
in May was higher than that of the other months. These
results are in harmony with Sharaf (1992).

Average E2 attained the lowest value in October and
it started to increase slightly during April, May and
June. Then it reached the highest value in April. Female
E2 decreased in period from September to January. E2,
the major hormone of female fishes, is produced by the
follicular layer of the developing oocyte by the
conversion of T to E2 in an inner granulosa layer. The
role of E2 is to stimulate the liver to produce the yolk
precursor protein, vitellogenin, which is then
incorporated into the developing oocyte (Kime, 1993).

Changes in reproductive biology of African catfish
females due to hormonal stimulation:

The second experiment used three hormones (0.4,
0.5 ml ovaprim kg-1 fish, 1000, 3000IU hCG kg-1 and
0.75, 1 ml GnRHa kg-1) to stimulate African catfish.
GSI for the fish group injected by 0.5 ml ovaprim kg-1

had the lowest GSI (12.82%), while the fish group
injected by 0.4 ml ovaprim kg-1 had the highest GSI
(17.38%). These results are similar to that described
with Sharaf (2005) who found that GSI was 12.92 and
12.74% after 6 and 12 h respectively when injected
females of African catfish by 42 μg GnRHs kg-1, while
GSI was 10.69 and 11.39 after 6 and 12 h, respectively
after the injection of females African catfish with 200
IU hCG kg-1.

Moreover, the fish group injected by 1000 IU hCG
kg-1 fish had the lowest Af (47 × 103), while, the fish
group injected by 0.4 ml kg-1 ovaprim and 3000IU hCG
kg-1 fish had the highest Af (105 × 103 and 104 × 103).
The variation in Af between the fish populations may
result largely from selectively, different environmental
factors such as water temperature, feeding and food
abundance and species differentiation (Alp et al., 2004).
Sharaf (2005) found that fecundity was 94 x 103 , 79 x
103 after 6 and 12 h respectively when injected females
of African catfish with 42 μg GnRHs kg-1, while

fecundity was 65 x103, 56 x103 after 6 and 12 h
respectively, when injected females of African catfish
with 200 IU hCG kg-1. In the fish group injected by 0.5
mlovaprim kg-1 had the lowest relative fecundity 96.46,
while the fish group injected by 1 ml GnRHa kg-1 fish
had the highest Rf (182.58).

Ovulation index in the control fish group had the
lowest ovulation index, while, the fish group of catfish
injected by 1000 IU hCG kg-1 fish had the highest
ovulation index (70.25%). The failure of fish to ovulate
after treatment with saline solution may suggest that
plasma gonadotropin (GtH) levels in those fish had
remained low. A surge in GtH can initiate final events
of oocyte maturation and ovulation in African catfish
(Richter et al., 1987). Sharaf (2012) found that
ovulation index (62.1, 66.8, and 73.1%) in African
catfish females injected by 20 and 40 μg kg-1 GnRHa
and 0.5 ml ovaprim kg-1, respectively. Akar et al. (2010)
found that ovulation was 90% for common carp females
injected with hCG (first dose 1000 IU kg-1 fish and
second dose 1000 IU kg-1 fish). Sahoo et al. (2008)
found that the injection of 3000-4000 IU hCG kg-1

female weight in combination with 14-23 h latency
period was suitable to get good stripping response for
the highest weight of stripped egg in C. batrachus
during induced spawning operation. Wang et al. (2010)
found that higher values of the ovulation index at the
combination of GnRHa and domperidone at doses 40μg
+20 mg kg-1 body weight in yellow catfish
(Pelteobagrus fulvidraco).

Egg diameter in the fish group injected by 0.75 ml
GnRHa kg-1 fish had the highest egg diameter (1.36
mm), while, the fish group injected by 1000 IU hCG kg-

1 fish had a significant lowest egg diameter (1.20 mm).
Sharaf (2005) found that oocyte diameter was 1.19 mm
after 6 h and 1.23 mm after 12 h when African catfish
females were injected by 42 μg GnRHs kg-1), while
oocyte diameter was 1.16 mm after 6 h and 1.26 mm
after 12 h when African catfish females were injected
by 200 IU hCG kg-1.

Months
Figure 1: Monthly variations of the average gonado-somatic (GSI) index and condition factor (Kf) of female African

catfish.
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Fertilization rate in the control fish group had the
lowest fertilization rate, while the fish group injected by
0.5 ml ovaprim kg-1 fish had the highest fertilization rate
(95.50 %). The failure of the control fish to ovulate may
suggest that plasma gonadotropin (GtH) levels in those
fish had remained low. A surge in GtH can initiate final
events of oocyte maturation and ovulation in African
catfish (Richter et al., 1987). In other fish,
administration of ovaprim resulted in higher GtH levels
than the control group, but the ability to cause oocyte
maturation and ovulation depended on the dose, species
(De leeuw et al., 1987; Ngamvongchon et al., 1988 and
Peter et al., 1988). These results are similar to Sharaf
(2012) who found that fertilization rate (77.3, 79.3 and
84.0%) in African catfish females injected by 20 and 40
μg GnRHa kg-1 and 0.5 ml ovaprim kg-1 fish,

respectively. Also, Brzuska (2003) found that
fertilization rate was 84.14% when African catfish
females were injected by 0.5 ml ovaprim kg -1. Ragde
(2000) and Dhabe Priyakumari (2002) reported that the
fertilization rate and hatching percentage are generally
higher with ovaprim as compared to pituitary extract.

Conclusively, the spawning season for African
catfish is from April to September.  However, 0.5 ml
ovaprim kg-1 fish has some advantages over hCG and
GnRH treatments in terms of spawning index, higher
fecundity and fertilization rate in African catfish
females. Also, the best hormone and dose for males was
(3000 IU hCG kg-1 fish. We can recommend that, the
hormonal treatments could be a useful tool for
commercial African catfish breeders to ensure high
percentage of spawning.

Table (1): Monthly variations (mean ± SE) of absolute fecundity relative fecundity, and egg diameter of African catfish
females (n=5).

Month Absolute fecundity (x103) Relative fecundity (x102) Egg Diameter (mm)
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

3.17c ± 2.36
0.30c ± 0.14
8.84c ± 2.50
40.48ab ± 10.95
41.47ab ± 11.2
48.44ab ± 17.62
54.00a ± 13.55
42.00ab ± 7.68
25.23bc ± 10.51
2.74c ± 1.19
2.73c ± 1.84
2.15c ± 1.05

3.91e ± 2.95
0.68e ± 0.33
19.93de ± 4.41
59.07cde ± 10.65
89.79bc ± 26.12
149.11a ± 50.81
119.44ab ± 23.99
68.51bc ± 11.25
36.52cde ± 16.25
4.69e ± 1.99
4.56e ± 2.82
3.74e ± 1.88

0.46de ± 0.28
0.17e ± 0.17
1.16ab ± 0.11
0.84abcd ±0.09
1.20ab ± 0.04
1.40a ± 0.13
1.12ab ± 0.15
1.24ab ±0.06
1.08abc ± 0.28
0.72bcde ± 0.30
0.40de ± 0.24
0.50cde ± 0.21

Means in the same column having a different superscript letters are significantly different (P˂0.05)

Figure (2): Monthly variations of oocyte maturity stages
of African catfish females.

Figure (3): Monthly variations of esteradiol hormone
(E2) of African catfish females.

Values with the same superscripts are not different significantly.
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بعد الحث الھرمونيبیولوجیھ التكاثر الموسمیھ والتفریخ الصناعى لاناث القرموط الافریقى

صفاء محمود شرف- بدیعھ على عبد الفتاح - محمد عبدالحمید الدناصورى-یھ عبدالقادر محمد سعدونى سعد
مصر–الإسماعیلیة ٤١٥٢٢- جامعة قناة السویس - قسم الإنتاج الحیواني والثروة السمكیة ، كلیة الزراعة 

التبویض والتفریخ اصبح من الخطوات الھامة فى تكاثر استخدام الھرمونات الخارجیة فى الحث على اكمال مراحل النضج النھائى و
٢٠١١العدید من الانواع ، فى ھذه الدراسة تم تجمیع عینات من اسماك القرموط الافریقى شھریا خلال الفترم من ینایر حتى دیسمبر لعام 

ین المخلقھ فى الحث على التكاثر ، تراوحت لدراسة التغیرات البیولوجیة ایضا استخدمت ھرمونات الاوفابریم والبریجنیل والجونادوتروب
جم). قسمت الاسماك لسبع مجامیع كل مجموعة عبارة عن اربع ٧١٨- ٣٣٧٫٥اوزان اناث القرموط الافریقى المستخدمھ فى البحث من  (

الى المجموعة الكنترول اناث واربع ذكور لحثھا على التبویض وفیھا استخدم ثلاث ھرمونات من كل ھرمون استخدم منھ جرعتان بالاضافة 
وحدة دولیھ /كجم) ٣٠٠٠- ١٠٠٠) (hCGمل /كجم) ومن البریجنیل (٠٫٥–٠٫٤محلول ملحى ومن الاوفابریم (%٠٫٩والتى حقنت ب 

مل /كجم) بالترتیب لدراسة الاداء التناسلى لاسماك القرموط الافریقى  وجد ان ھناك اختلافات معنویھ ١-٠٫٧٥) (GnRHaومن الریسیبتال (
بین المعاملات المختلفة فى كلا من دلیل التناسل والخصوبھ المطلقھ ودلیل التبویض وقطر البیض ومعدل الاخصاب ، مضمون البحث وجد ان 

مل من ٠٫٧٥–وحدة دولیھ من البریجنیل / كجم ٣٠٠٠–مل /كجم من الاوفابریم ٠٫٥ھرمونات الثلاثھ (افضل الجرعات المستخدمة من ال
الریسیبتال /كجم) حیث ان فیھم تصل معدلات الاخصاب لاعلى المعدلات وبالتالى یمكن ان نوصى بان المعاملات الھرمونیھ ھى الوسیلھ 

.ن الوصول لاعلى نسب من الیرقاتالمفیدة فى مفرخات القرموط الافریقى للتاكد م
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