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Abstract. In industrial aquaculture, spawning of t *he Clarias catfish (lat.
Clarias gariepinus) is complicated by the fact that it is impossible to obtain
sperm due to the physiology of the fish. Fish farmers deal with the problem
in different ways. They have to expect natural spawning, do a resection of
the gonads or kill and dissect the fish (slaughter). We would like to
propose a method for collecting sperm through the puncture of the gonads
of the fish. The method is intended to save male broodstock. If the weight
of the fish does not exceed 2 kg, the procedure can be performed any
anesthesia. There is no need for the fish to be separated from the rest of the
broodstock after the surgery. 43 of the 65 stimulated one-year-old males
with an average weight of 1250 g have given motile sperm with a volume
of 1.5 ± 0.1 ml.

1 Introduction
Spawning work in breeding of the African catfish in industrial aquaculture is
complicated by the male vas deferens structures [1]. It is impossible to obtain seminal fluid
by decantation using modern methods of physiological and / or environmental stimulation
of reproduction.
In modern aquaculture there are 3 widespread methods for the reproduction of the
African catfish with various approaches to obtaining genital products:
- spawning of the fish can be carried out in the imitation of the natural conditions [1];
- sperm extraction can be effected by the fish killing and extraction of the gonads [2],
- sperm extraction is based on an invasive procedure - resection (ectomy) of the part of the
gonads that requires stitches [3].

2 Ecological method
A fish farmer forms a family of several females and males [4], which is kept in the
environment conductive to maturation – feeding [5-6], temperature [7- 9], hydrochemistry
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[10-11] and photoperiod [7, 12]. During spawning company, the family is placed in a
prepared pond or fish tank with a substrate for laying eggs [13]. After spawning, the family
is removed from the pond until the prelarvae hatch, or the substrate with the eggs is
transferred to incubation tanks.

3 Physiological method with killing of males
Most fish farms use this technique if they practice the artificial breeding of African catfish.
The broodstock is also kept under ideal conditions for maturation [10]. Before the spawning
process, fish have being kept for 2 days in separate tanks without feeding. After injecting
the male broodfish with the medicine that stimulate the maturation of gonads [14-16],
before the eggs are taken away from the mature females, the male is killed, his abdominal
cavity is opened and a part or all of the gonad with developed milt is extracted (Figure 1).
Next, the gonad is cut or forced through a sieve in order to obtain seminal fluid, which is
then diluted with water and mixed with the eggs for fertilization.
It takes about 3 minutes to remove the genital products from 1 male through killing and
autopsy of the fish. In this case, the male is used once, which excludes the possibility of
selection in the broodstock.
It must be considered that males can produce low-quality sperm and you should always
have several spare males for the spawning - as a rule, 3 males for 1 female.

Fig. 1. Autopsy of a male African catfish to extract gonads.

4 Physiological invasive method with the resection (ectomy)
In order to keep catfish males alive, there is a surgical procedure for extracting genital
products described in the article [3]. An incision is made in the abdominal wall and a part
of the gonad of the fish is extracted. Then this material is used for the artificial
insemination. The incision after these manipulations is sutured [17].
The invasive method is justified in selection works with the broodstock of the African
catfish, because the killing of males does not allow to select males and form the broodstock.
The same manipulations with the broodstock are carried out as with the method with the
killing. But there is no need to kill the males during the sperm collection. The male must be
immobilized when using the invasive method. The novocaine tight infiltration is suited for
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the local anesthesia. The general anesthesia is possible with clove oil, benzocaine, MS-222
or propiscin. After immobilization, it is necessary to make an incision in the abdominal
wall carefully. Since the resection (ectomy) of the part of the gonad, the remaining part of
the gonad must be held with surgical thread or treated with polymer medical glue,
otherwise the seminal fluid will be poured into the abdominal cavity after the surgical
suture is applied to the fish body. An incision is recommended to be treated with an
antiseptic for the topical application (Figure 2). Although African catfish evolved under
conditions that developed stamina and rapid regeneration of soft tissues in these fish [18], it
does not guarantee 100% survival of males, because there is always a risk of infection of
the wound and loss of internal organs. Also, the process of suturing is very painstaking and
time-consuming.
The disadvantages of the method include the need to isolate the males who have
undergone resection from the rest of the broodstock to complete healing of the sutures from
a biopsy on the skin. If a fish with damaged skin is planted into a broodstock, the rest of the
catfish respond to the invader aggressively and show cannibalism, killing a male with an
unhealed seam to death.
The time required to carry out all these manipulations, both for suturing, and for skin
regeneration and subsequent rematuration [17], increases several times as compared to
simple killing. Therefore, the application of the invasive method for the industrial
cultivation of African catfish is limited by experimental or selection purposes and for
commercial production is inappropriate.

Fig. 2. Suture and bactericidal treatment with povidone-iodine after resection of part of the gonad.
Source: http://fishconsult.org/?p=14683

5 Physiological invasive method with gonad puncture
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We have proposed an alternative method of intravital obtaining of reproductive products
from African catfish without the surgery by biopsy with a puncture through the abdominal
wall. The basis for our study was the data from this article [19]. The invasive manipulation
is possible without anesthesia. The method allows to reuse males for several reproduction
cycles without a long labor-intensive process of rematuration. A main feature of this
method is the high survival rate of males - usually at least 95%. This method has the
highest speed of manipulations of all known methods of spawning of the African catfish.
Also, this procedure reduces the costs of fish farms because it takes fewer fish in
broodstock to maintain both in the broodstock and in the pregrow-out one. In exceptional
cases, if breeding work with males is not important, mature males can be selected from the
grow-out stock with random sampling.
When spawning, fish are taken out of water and placed on the operating table.
Anesthesia is usually not carried out if they weigh up to 2 kg (although this operation is
sometimes used if it is carried out by one fish farmer). Larger fish should be immobilized
with benzocaine, propiscin, MS-222 or clove oil. The sperm is extracted with a medical
syringe (Figure 3). Then the seminal fluid is analyzed and a decision on its further use in
breeding is made based on the results of the analyzes. The disadvantage of the method for
taking reproductive products by puncture is the requirement of special skills and practice.
Another difficulty is that some males sometimes have only one gonad. In such cases, the
solution is using the ultrasound units to test the location and maturity of the gonads. It is
also not recommended to do the punction with syringes and needles for insulin injections.
Since they are short and thin, it complicates the collection of sperm and increases the risk of
clogging of the needle channel with seminal fluid.

Fig. 3. Orientation and setting the needle at the right angle to the body of the fish to extract mature
sperm

6 Materials and methods
The species of the hydrobiont is the African catfish (lat. Clarias gariepinus). Age - 1 year.
Breeding to 100 grams was done in the RAS. The next period of growth took place in the
biofloc tanks with heterotrophic activated sludge. The monthly food ration consisted of dry
extruded feed for channel catfish manufactured by «Aquarex» with 36% of protein, 0.5% of
fish biomass. The feed was given in equal portions 4 times a day.
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Males were taken from the tank with water temperature of 24 ° C ± 0.5. Ultrasound
diagnostics of the maturity of males of African catfish was performed 4 days before
spawning.
65 males and 25 females were stimulated with a preparation from carp pituitary treated
with acetone. The average weight of the individual was 1250 g. Mature genital products
were obtained from the females in 8.5 hours. After receiving the eggs, sperm was collected
from the males. The male was fixed on the special table (Figure 4).

Fig. 4. Manipulations with a male catfish during sperm collection

The immobilized fish was wiped off mucus and other contaminants with boiled cotton
towels. The location of the gonads was determined with an ultrasound apparatus (Figure 5).
Semen was taken using a sterile syringe with a volume of no less than 2 ml.
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Fig. 5. Position and setting of the needle and ultrasound probe

The injection was carried out in several ways:
- at a 90 - degree angle to the surface of the body,
- at a 45 - degree cranial and caudal.
There were no difficulty to get to the gonads by any methods mentioned above. In this
regard, we chose the first one and did the procedure at a 90 - degree angle.

Fig. 6. Collecting of mature sperm with different positions of the male body
Table 1. Comparative characteristics of the methods for obtaining genital products of the African
catfish
Method of exploitation of males in a spawning company
Category
Ecological
Killing
Resection
Punction
The number of males
2-3 for 1
3 for 1
2-3 for 1
2 for 1 female
in the process
female
female
female
1-3
10-30
Less than 1
Procedure duration
A few days
minutes
minutes
minute
The complexity of
Highest
Average
High
Low
the procedure
Control
Uncontrolled
Full
Full control
Full control
procedure
spawning
control

Reservoir for
spawning and
restoration of
males

A
spawning
pond is
necessary

A tank
for
spawning

A tank
for
spawning.
Recovery
separately
from
broodstock

Rematuration

Possible

Not

Partially
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of males
Selection

Possible

possible
Not
possible

possible
Possible

Possible

7 Results and discussion
The test punctures of the fish not stimulated by the pituitary showed that the males mature
without any additional stimulation with hormonal preparations if they are kept under
conditions of a biofloc system with suitable temperatures and feeding. Obtaining highquality reproductive products by puncture is possible from the fish with large, swollen
urinary-genital papillae.
The risk of accumulation of visceral fat and degeneration of gonads increases if fish are
being fed with poor-quality feed or improper feeding regime. In this case it is impossible to
obtain genital products.
After the needle penetrates the gonads, it may be difficult to obtain seminal fluid. Due
to the fact that the seminal fluid is not distributed throughout the gonads evenly and most
mature sperm accumulates in the processes and serrated edge of gonads (Fig. 7), after
inserting the needle, slightly massaging of the abdomen may be necessary. It is done 3-5 cm
from the puncture and simplifies and speeds up the semen collection. Particles of tissue can
also get into the hole of the needle, clogging it.

Fig. 7. Ovals indicate the processes and serrated edge of gonads with the maximum concentration of
mature sperm.
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Mature seminal fluid in an average volume of 1.5 ± 0.1 ml from one male was taken
from 43 out of 65 males using a disposable sterile syringe by the puncture method. We
were unable to obtain the genital products from the other males. As ultrasonography has
showed later, these males had a large amount of visceral fat and did not respond to the
hormonal stimulation. A control autopsy revealed the absence of the left gonad in one of
the males, the right one was not mature. The gonads of the other males also appeared
underdeveloped or immature. After fertilization with the sperm, the eggs were laid for
incubation in a MacDonald-type apparatus. Hatching occurred after 20 hours at a
temperature of 27.2.

8 Conclusion
Even at the stage of the ultrasound testing, it is possible to determine the development of
the gonads and the suitability of the male for further use as a pre-grow-out and grow-out
broodstock. The definition of the seminal fluid quality, the number of sperms in it and their
motility make possible to form a broodstock with higher reproductive potential and
fertilization ability.
Summarizing our research, we would like to note the positive trends in the experience in
obtaining genital products:
- the minimum amount of time spent on the procedure,
- higher survival rate after the manipulations,
- doing the breeding work and family formation,
- rematuration.
African catfish has a higher regenerative ability of gonads and it allows to use males of
this species to carry out the spawning process several times.
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