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Informations Abstract
The objective of the study is to master artificial reproductive techniques, in the
simulation of ovulation and the response to spawning of the African catfish Clarias
gariepinus at the Saharan hatchery of Ouargla for the selected species using the
hormone «ovaprim» at different doses as an inducing agent.For this purpose, two
mature females and two males weighing from 0.8kg to 2.3 kg were selected for two
different doses of hormonal injection. Females (T1) and (T2) received a single dose
Keywords : of 0.4 and 0.5 mL Ovaprim /kg body weight, respectively. After 9.5 hand 10.37 h of
Reproduction, latencytime, the females were individually (stripping) in dry plastic containers, and
Ovaprim, pre-weighed to record the weight of the recovered egg. The ovulation rate was
Fish, observed at (100%) in both hormone injection doses.Reproductive performance is
Ouargla, evaluated on the basis of total egg mass, pseudo-gonad somatic index (PGSI %),
Captivity. latency time, fertilization rate, and hatching time are examined on the basis of the
two administered doses.The results indicate that the total weight of skinned eggs is
*Correspondance : higher in individuals who received 0.4 ml of Ovaprim/kg body weight, compared to
ibrahim.behmene@univ- those who received higher doses. The average weight of eggs collected is estimated
mosta.dz atT1=152.2g,and T2=97.4 g.

The highest percentage of pseudo-gonad somatic index (PGSI %) (11%), the
highest fertilization rate 85.56 * 3.7 %, the shortest latency time 9:50 hin and
hatching time 18:30 hwere recorded in subjects who received 0, 4 ml Ovaprim/kg
body weight.As a result, our results indicate that Ovaprim at a dose of 0.4 ml/kg
body weight may be used as the optimal reproductive dose appropriate for C.
gariepinus.

1. Introduction response to spawning of the African catfish C
gariepinus using the hormone «ovaprim» at different
Aquaculture is a for-profit business. In addition to doses as an inducing agent.
inputs, the quality and quantity of fish produced are
determinants of the company’s profitability.

The African catfish, Clarias gariepinus, is the most

sought-after farmed fish species in Africa,

2. Materials and methods

2.1. Presentation of the study environment

commercially farmed using expensive synthetic
hormones, one of which is Ovaprim.

The objective is to master the artificial reproduction
technique, in the simulation of ovulation and the
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The experiment took place in June 2018, at the
Aquaculture Development Saharan Station, which is
located 820 km south of the capital in the commune
of Hassi ben Abdellah 25 km from the chief town of
the willaya of Ouargla (Fig. 1).
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Fig. 1.Geographical location of Ouargla (BEHMENE ,2020)

Table 4: Hormonal treatment of broodstocks

Number of The hormone
N° broodstocks individual
s used
T1 female 1 Ovaprim
T2 female 1 Ovaprim
T3 male 1 Ovaprim
T4 male 1 hormone-free

T*: Hormonal treatment of genitures.

2.2. Selection of broodstocks

African catfish Clarias gariepinus are used, live and
healthy during the breeding season (May-June). They
were identified on the basis of their external
morphological characteristics (Fig. 2).

Fig. 2.A female (left) ; male (right) individual of C.
gariepinus (Burchell, 1822) (BEHMENE ,2020)

2.3 Management of broodstocks
The selected broodstock were disinfected with 0.15
ml/10 L formaldehyde and potassium permanganate
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Total dose

Injections Body of hormone Length
(ml / kg) weight (g) (mI) (cm)
0.4 1294.5 0.52 59
0.5 1152 0.58 54
0.25 2225 0.56 /
0 823.3 0 53

for 6 hours, and fed into circular housing ponds for
48 hours without feed.

2.4 Synthetic hormones (Ovaprim)
Ovaprim is a commercial product that contains
10mg/ml of a gonadotropin releasing hormone from
salmon (GnRHa).

2.5 Experimental design
For each dose of ovaprim hormone, (01) a single
selection test was conducted to determine the
response to spawning. A total of two females and two
males were used in this study. Injection doses are
shown in (Tab. 4):

To stimulate female ovulation, females were
weighed individually. Ovaprim was injected at a dose
of 0.4 ml for the female (T1) and 0.5 ml/kg for the
female (T2) according to Legender , 1986; Madu,
1989). The Females of each treatment were kept
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separately. To stimulate spermiation, the hormone
Ovaprim was injected for a dose of (0.25 ml/kg) for
the male progenitor (T3) but the male progenitor
(T4) without hormonal injection.

All hormones were administered intramuscularly
over the lateral line to the dorsal section and directed
to the ventral surface.The dose of ovaprim depends
on the weight of the broodstock. (Nwokoye et al,,
2007).

2.6 Hormone injection for broodstock
The injection is made in the evening at 23:30 h and
the fish are kept in the pond in aerated stall until the
end of the experiment.

2.7 Housing
The injected female is kept alone in water with a
temperature of 28C°. To determine latency using the
degree hour formula, corresponding to 300
(Monsengo, 2017).

2.8 Harvest of Milking
The males were sacrificed and the testicles were
removed, macerated and pressed in a saline
physiological solution (NaCl 0.9%) at the rate of 1 g
of testis per 5 ml of saline solution.Kept in
refrigerator (5°C) until used for fertilization (Phelps
etal. 2007).

2.9 Manual stripping of eggs

After the positive reaction of the female to the
injection, the eggs are easily released from the
genital papilla.To extract the eggs, the female was
carefully removed using a dip net and carefully held
by two people with wet wipes and then a soft press
was made at the flanks until the first drops of blood
appeared.

2.10 Fertilization of eggs

The eggs released by the female are fertilized by
uniform sprinkling of drops from freshly dissected
testicles. Total eggs were fertilized with 2.5 ml of
sperm suspension per 100 g of eggs.A 0.9% saline
solution (Na Cl) (Woynarovich and Horvath, 1981)
was added, causing mild sperm movement,
activating fertilization. After 45 seconds to a minute,
no further fertilization will take place as the sperm
are no longer mobile.To activate the sperm, a small
amount of clean water was immediately added to the
container equal in volume to the eggs.

2.11 Incubation of fertilized eggs
Immediately after fertilization, the eggs are spread in
a single layer on the incubation frames (0.5 mm
mesh) immersed in water (Fig. 3).
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Fig. 3.100 L incubation aquariums

The incubation is carried out in well aerated water in
six (06) aquarium filled with 100 liters of water, the
water level in the tank is adjusted with the position
of the springboard (Table .5).

Table 5: Distribution of aquariums by injected dose
Dose of 0.5 ml/1 Dose of 0.4 ml/1
Aquariums Al A2 A3 A4 A5 A6
Number of 50g 25g 20g 50g 50g 50g
eggs
A*: Aquarium

The water flows slowly, incubating in an open circuit
system to obtain a well-oxygenated medium and not
disturb the eggs.Incubated eggs are kept in six
separate aquariums with a water temperature of
28°C. After 24 hours of incubation, the nylon fillet is
removed.Egg incubation is carried out according to
the method described by Brzuska and Adamek
(1999), after hatching the embryos penetrate
through the hatching dish nets and gather in the
corner of the aquariums as to the shells of dead eggs,
and deformed embryos, they stay on the surface.

2.13.Reproduction performance parameters
The analysis of reproductive performance induced
Clarias gariepinus in our case concerns only four (04)
parameters, namely: ovulation rate (%), latency time
(heurs), pseudo-gonado-somatic index (PGSI %), and
fertilization rate (%).

2.13.1. Ovulation Rate

Numberofovulatedfemales

Ovulation rate (%) = —
Numberofinjectedfemales

2.13.2. Latency Time (h)
Latency time (h): this is the period from injection to
ovulation.

2.13.3. Pseudo-gonado-somatic index (PGSI%):

pseudo — gonado — somatic index (PGSI%)
total weight of eggs

~ total weight before stripping

The aim of this index is to evaluate the production of
eggs induced by the hormone at different doses.
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2.13.4. Fertility rate

The fertilization rate is calculated by random
sampling by examining three samples from each
incubation basin. Fertilized eggs counted to calculate
the percentage of fecundity.

No. of fertilized eggs
58 100

Fertility rate =

(Alam et al. 2006).

Fertilization rates from the two ovaprim doses used
(0.4 and 0.5 ml/kg) are compared with the use of the
reduced gap (t) test at the 0.05 significance rate
using the following formula (Lamotte ,1971).

Egg Sample Number i

nlql+n2q2

lg1-q2|
= Avec Qe =
nl+n2

[ee1-Qe) E+2)

The calculations are performed by programming
under Excel 2016.

t=

3. Results and discussion

3.1. Selection of spawners

The successful breeding choice is confirmed by
certain criteria in particular: a protruding urogenital
papilla, a good dilatation of the abdomen emitting a
few ovules under a slight pressure in the female and
a good corpulence in the male.

3.2. Selection of broodstock

The diameter of each oocyte was measured with a
binocular magnifier, where 90% of the oocytes were
found to have a diameter greater than 1.05 mm. The
mature ovaries are brown-green and generally
uniform in size (Ayinla et al., 1994).

3.3. Collection of testicles and semen

After dissection of the sacrificed male, the
identification of the testicles is done what allowed to
recover a quantity of sperm of (1ml), although this
sire received a hormonal injection (Table. 6).

Table 6: Amount of Semen by Dose

Hormone . Amount
Weight
treatment dose (@ of semen
(ml/kg) (ml)
T3 0.25 2225 1
T4 hormone- g, 5 4
free

T*: Hormonal treatment of genitures.

As a result of these results (Table. 3), another male
(T4) reared at the experimental station was
sacrificed, and the amount of semen collected was (4
ml) although its weight was less than the spawner
(T3) and received no hormonal dose . Hogendoorn
(in Janssen, 1985) estimated that one ml of milk is
sufficient to fertilize 50 kg of eggs. The use of
hormones can produce poor results if the
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progenitors are not well conditioned. Under such
conditions, partial or no egg-laying may occur and
others may not respond to hormonal treatment even
if they are in relatively good condition (Piper et al,,
1982).

3.4. Ovulation rate

The percentage of ovulation is 100% in terms of
ovulation quality; it is obvious that Ovaprim is more
effective in ovulation induction in C. gariepinus
(Table. 4).

3.5. Number of eggs

In our 1g sample of eggs, 650 to 680 eggs are present,
which is consistent with the results reported by
(Janssen, 1985). The total number of eggs for the 0.4
ml/kg dose is 98,930 eggs and for the 0.5 ml/kg dose
is in the order of 63,310 eggs (Table. 7).

Table 7: Results of artificial reproduction as a
function of hormonal doses

Hormon Quantit Ovulatio Latenc No.

treatmen . of

¢ e dose y of eggs n rate y time cgg
(ml/kg) (8 (%) (h). .

9h et 98

T(1) 0.4 152.2 100 B

10h et 63

T(2) 0.5 97,4 100 35min 310

3.6. Latency time:

The latency time (Fig. 4) is 9 h 50 minutes, which is
lower in the subject who received a dose of 0.4ml/kg.
The maturation of the eggs in the ovary requires
water absorption and swelling of the female’s belly
during ovulation.

B 0.5ml/kg le
temps de
latence (H),
10.37

Latency time (h)

B 0.4 ml/kg le
temps de
latence (H),
9.5

m0.4ml/kg ®0.5ml/kg
Fig.4. Latency time versus time

3.7. Pseudo-gonadosomatic index (%)

The purpose of this index is to assess hormone-
induced egg productionat different doses. In (Fig.5),
the percentage of eggs obtained by manual
extraction is 11% of the body weight of the female
who received a hormone dose of 0.4 ml/kg and
8.45% for the hormone dose of 0.5 ml/kg.Janssen
(1985) argues that the amount of eggs obtained



Bachir Bouiadjra et al.

represents 10 to 15 per cent of the body weight of
females (March October). From November to
February a relative fertility rate of 5-10% is
obtained.Indeed, the results indicate that the total
weight of stripped eggs is higher in females with a
hormonal dose of 0.4 ml, compared to those with
higher doses.These results are similar to the work of
(kasi, 2015) in Malaysia on the same doses of the
hormone ovaprim and for the same species.

Pseudo-gonado-somatic index (%)

m0,4ml/Kg m0,5ml/Kg

Fig. 5.Pseudo-gonado-somatic index results (%)

3.8. Fertility rate (%)

The rate of fertilization is of the order of 85.56 and
77.11% (Table .5) in injected females at the
respective doses of 0.4 and 0.5 ml/kg of ovaprim.The
comparison of the two rates, by the reduced gap test
(t) (Table. 8), shows a significant difference between
the fertility rates from the two different ovaprim
doses used at a safety rate of 95 %, indicating a
higher fertilisation rate in females injected at 0.4
ml/kg compared to those injected at 0.5 ml/kg.This
translates that the use of a dose of 0.4 ml/kg of
ovaprim, provides an optimum and economical
fertilization rate for an aquaculturist interested in
the production of fry of C.gariepinus on a large scale
that the use of a dose of 0.5 ml/kg. Because ovaprim
is expensive.

Table 8: Comparison of the two fertility rates

Ovaprim Fertilization t observed t
dose (ml/kg) rate (%) theoretical
0.4 77,11 + 0,039
0.5 85,56 + 0,032 3,25 1,96

KatherHaniffa and Sridhar (2002) reported (70%)

fertilization  rates in  Heteropneustesfossilis
(Clariidae) also treated with the synthetic hormone
Ovaprim at a dose of 0.3 ml/kg body

weight.Variation in the rate of fertilization can be
attributed to the varied quality of eggs and semen,
physiological difference in brood stock, seasonal
variation and difference in hormonal dosage (Gheyas
et al, 2002; KatherHaniffa and sridhar , 2002;
Nwokoye et al., 2007).According to kasi etal., (2015)
the highest percentages of fertilization rate see
97.88% were also recorded in females who received
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0.4 ml of ovaprim compared to those who received
higher doses.

3.9. Duration of hatching

The hatch time recorded in this study is 42h for
induced aquariums with 0.5ml/kg and 44 hours for
aquariums injected by 0.4 ml/kg (Table .9).

Table 9: Duration of Hatching as a Function of Hormone

Doses
Aquariums A1 /A2 /A3 (0.5 Aquariums A3/A4/A5
ml/kg) (0.4ml/kg)
18.5h 20h

The time of outbreaks recorded in our case differs
from that of (Haniffa et al.,2000) which indicates an
outbreak time of 39 to 43 hours for C. gariepinus
treated with pituitary gland, 23 hours for Ovaprim-
induced eggs and 36-38 hours for HCG-induced eggs
at an average temperature of 25+ 0.3°C.

The hatching rate was not estimated due to massive
egg mortalities in aquariums containing poor quality
water that infiltrated the livestock system. The low
incubation rate of eggs would be attributed to
exposure and fungal infection of eggs, as the amount
of dead eggs provides a nutritional basis for fungal
growth (Tucker and Robinson, 1990).0ther
disturbances in hatching rates are due to fluctuations
in water temperature and egg hatching times (Piper
etal, 1982).

The relationship between incubation period
duration and light intensity is well advanced by
(Prokesova, 2016). Eggs incubated in the dark take
about 25% more (6 h) to hatch compared to those
with the highest light intensity. Lighting can increase
the frequency of muscle contractions of the embryo,
with more frequent movements leading to earlier
rupture of the chorionic membrane.Therefore, it is
recommended to the CNRDPA of Ouargla to use light
intensities of 70 to 500 Lx rather than total darkness,
because they can facilitate the work of operators and
minimizing electricity costs.

4. Conclusion

Through this study and taking into account the
pressing needs of Alevins for the development of
aquaculture in the Saharan region, the results
advanced in this study concerning in particular the
use of an optimal dose of ovaprim of 0,4 ml/ kg, are
promising and could serve as a baseline for future
experiments conducted at the experimental station
of OQuargla for the controlled reproduction of the
catfish C. gariepinus. The analysis of the induced
reproductive performance through four selected
parameters, ovulation rate, latency time, pseudo-
gonado-somatic index, and fertilization rate are
encouraging. However, it is recommended to follow
carefully the rearing circuit conducted in an open
system, to adopt light intensities of 70 to 500 Lx in
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the experimental phase only in total darkness, and to
ensure water supply to aquariums to avoid fungal
attacks on eggs that affect the evidence of successful
induced reproduction.

Acknowledgement

The Authors thank the Directorate-General for
Scientific Research and Technological Development
of Algeria for its support and encouragement of
University Research and Training
Projects[PRFU/DOOLO3UN270120180001].The
National Centre for Research and Development of
Fisheries and aquaculture (CNRDPA) is supports the
programme.

References :

[1] Legendre, M. 1986. Seasonal changes in sexual maturity
and fecundity and HCG-induced breeding of the
catfish Heterobranchus longifilis Val. (Clariidae)
reared in Ebrien lagoon (Ivory Coast). Aquaculture.
55,201-213.

[2] Madu, C.T. 1989. Hatchery management of the mudfish,
Clarias anguillaris (L). Ph.D Thesis, University of Jos,
Jos, Nigeria. 218p.

[3] Nwokoye, C.0., Nwuba, L.A, Eyo, J.E., 2007. Induced
propagation of  African clariid catfish,
Heterobranchusbidorsalis(Geoffrey Saint Hillarie,
1809) using synthetic and homoplastic hormones.
Afr. ]. Biotechnol. 6 (23), 2687-2693.

[4] Monsengo, M. F., Ngalya, B N., Shabani, E. I, Kankonda,
B. A,(2017). Reproduction induite chez les silures de
I'espéce Clarias gariepinus dans la région de
Kisangani, République Démocratique du Congo.
Innovative Space of Scientific Research Journals. 30,
65-74.

[5] Phelps, RP, Hastey, R, Pendetar, A, Linley, L.,
Papanikos, N. Dunham, R.A, 2007. Effects of
temperature on the induced spawning of channel
catfish and the production of channel _ blue catfish
hybrid fry. Aquaculture 273 (1), 80-86.

[6] Woynarovich, E. and L. Horvath., 1981. La reproduction
artificielle des poissons en eau chaude : Manuel de
vulgarisation, FAO, Doc. Tech. Péche, 201, 191p.

[7] Brzuska, E., Adamek, J., 1999. Artificial spawning of
European catfish, Silurusglanis L.: stimulation of
ovulation using LHRH-a, Ovaprim and carp pituitary
extract. Aquacult. Res. 30 (1), 59-64.

[8] Alam, M.]., Begum, M,, Islam, M.A. and Pal, H.K,, 2006.
Spawning behaviour and induced breeding of an
estuarine catfish, Mystusgulio (Ham.). Bangladesh
Journal of Fisheries Research, 10(2), 101-109.

[9] Lamotte, M., 1971. Initiation aux méthodes statistiques

en biologie. Masson et Cie Ed. 2émeed. 3éme tirage,

paris : 144p.

Ayinla, O.A., Kayode, 0. Idoniboye-Obu, T.LE,

Oresegun, A, Adindu, V.E., 1994. Use of tadpole meal

as a substitute for fishmeal in the diet of

Heterobranchusbidorsalis (Geofrey St. Hillaire,

1809). Journal of Aquaculture in the Tropics, 9(1), 25-

33.

(10]

[11] Janssen ].,, 1985. Elevage du poisson-chat Africain
Clarias lazera(cuv. &val, 1840) en République
Centrafricaine. FAO. Document technique n°20, FAO
Rome: 37P.

Revue Algérienne des Sciences - A, Vol.12 (Janvier 2021) 10-15

15

[12] Piper, R. G. Mc., Elwain, I. B,, Ormer, L. E., McCraren,
J. P, Fowler, L. G., Leonad, J. R,, 1982. Fish Hatchery
Management. Washinton, DC: Department of the
Interior US Fish and Wildlife Service.

Kasi, M., Nirmell, S., Aminur Rahman, M., Arshad, A.,

Gokul Raj, M. and Arockiaraj, J., 2015. Induced

ovulation and spawning of African catfish Clarias

gariepinus  (Bloch) using ovaprim. journal of

Environment & Biotechnology Research, 1(1), 2-9.

[14] Kather Haniffa, M.A. and Sridhar, S., 2002. Induced

spawning of spotted murrel (Channapunctatus) and

catfish (Heteropneustesfossilis) using human
chorionic gonadotropin and synthetic hormone

(ovaprim). Veterinarskiarhiv, 72(1), 51-56.

Gheyas, A.A,, Islam, M.S., Mollah, M.F.A. and Hussain,

M.G., 2002. A comparative study on the embryonic

development of gynogen, triploid, haploid and

normal diploid embryos of stinging catfish,

Heteropneustesfossilis. Bangladesh ~ Journal  of

Fisheries Research, 6(2),107-115.

[16] Haniffa, M.A.,, Merlin, T. and Shaik, M., 2000. Induced

spawning of the striped murrel Channastriatus using

pituitary extracts, human chorionic gonadotropin,
luteinizing hormone releasing hormone analogue,

and ovaprim®. ActalchthyologicaetPiscatoria, 30(1),

53-60.

Tucker, C.S. and Robinson, E.H. (1990). Channel

Catfish Farming Book. Van Nostrand Reinhold: New

York, New York.

[18] Prokesova, M., Stejskal, V., Matousek, J., Kouril, J. and
Baras, E., 2017. Effect of light intensity on early
ontogeny of African sharptooth -catfish, Clarias
gariepinus (Burchell). Aquaculture Research, 48(1),
347-355.d0i:10.1111/are.13116.

[13]

[15]

[17]



