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Abstract

This study aims to investigate the effects of different egg densities on the hatching
period and rate of African catfish (Clarias gariepinus) eggs. The experiment was conducted at
Narathiwat College of Agriculture and Technology during 15" April, 2025. African catfish
eggs were used in quantities of 5 (T1), 10 (T2) and 20 (T3) ¢ with 3 replicates, mixed with 0.5
cc of male African catfish sperm then incubated in aquariums with mild aeration throughout
experimental period. The results showed that the incubation period was not significantly
different among treatments (23.30-23.50 hrs). From the hatching rate point of view, T3
treatment showed the highest hatch rate (88.54+0.39 %) which was significantly different
from other treatments, T1 (71.99+0.62%) and T2 (83.11+1.56%). In conclusion, it was found
that the highest egg weight of African catfish resulted in a significantly highest hatching rate.
Keywords: African catfish, hatching rate, egg incubation, reproductive biology

Introduction

Aquaculture has been fast-growing industry in recent years owing to its economic
importance, essential protein resources and environmental sustainability (Pomeroy et al,,
2014). Fish farming has been the main portion in both production and exportation, involving
over a million individuals operating in this business worldwide (Oyinlola et al.,, 2018).
According to Araujo et al. (2022), total fish production globally was assumed to be 177.8
million tons with production from fisheries and aquaculture were 90.3 and 87.5 million tons
respectively. The latest authors pointed out further that freshwater fish played a major role
in this sector. African catfish (Clarias gariepinus) is a commercial catfish species in Thailand
and other countries in Southeast Asia owing to its well-adaptability to deteriorated water
quality, fast growing, great resistance to pathogens and relatively simple culture techniques
(Patta et al., 2024; Julius et al., 2025).

C. gariepinus has been introduced to Thailand in late the 80s to early 90s and since
then become main economic species instead of walking catfish, C. batrachus and broadhead
catfish, C. macrocephalus (Wattanutchariya & Panayotou, 1981; Low et al., 2021). Even
though African catfish culture techniques are well-documented and established but there
has been paucity of research development since the 2000s and also several aspects of C.
gariepinus need to be improved such as reproductive biology, larval rearing and seedstock
improvement to sustain this fish according to the United Nation’s Sustainable Development

Goals (SDGs). A better understanding on the reproductive point of view would develop
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breeding program, shorten time management, and increase yield production (Julius et al,,
2025). According to Barasa and Ouma (2024), the constraint of African catfish breeding is the
quality of larval production and high mortality occurring during the hatching period. Egg
density is another unnoticed factor that is crucially important to larval quality, hatching rate,
and hatching period. Moreover, catfish egg is adhesion egg which means the eggs adhere to
substrate and clump in one particular area caused low hatching and larval growth rates
(Azizah et al., 2019). Therefore, it is very important to determine the optimal density of
catfish seed production. There has been scarce information related to these topics for
catfish (Ferosekhan et al.,, 2021). The present study objective is to determine the effect of
egg density on hatching period and hatching rate of African C. gariepinus to fulfill

fundamental reproductive biology data on this species.

Materials and methods
Location and broodstock acquisition and preparation

A study of the difference of egg density on hatch period and rate was conducted at
Narathiwat College of Agriculture and Technology (NCAT), Narathiwat, Thailand during 1st-5th
April, 2025. Two males and females African catfish broodstock (body weight ranged from
600-800 g) were purchased from the local market then transferred to the freshwater
hatchery, NCAT for acclimatization and quarantine for 3 days. During the acclimatization
period, the broodstock were not fed and water quality was controlled following Otoh et al.
(2024); temperature 26-28 °C, dissolved oxygen > 5 ppm and pH 7.2-7.8 by using YSI 556. In
order to obtain egg used in the experiment, female broodstock were weighed for hormone
usage calculation then the specimens were injected with Suprefact £ with domperidone at
the concentration of 1 ml and domperidone 5 mg per 1 kg fish weight, respectively. For
male broodstock, no injection was administered and milt acquisition were obtained from

dissecting and squeezing the testis (figure 1).
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Figure 1 male African catfish testis and milt preparation

Experimental Design

In this study there were 3 treatments of different egg weights namely; T1 5¢, T2 10g,
and T3 20g, with 3 replicates. After injection 12 hours, female broodstock with swollen belly
were squeezed at the abdomen to release eggs into a glass tray, and weighed according to
the treatment. Coincidentally, male broodstock were dissected to obtain milt then
squeezed into a glass. Then 0.5 ml of milt was injected using 1 ml syringe per treatment.
Eges and milt were mixed altogether by using chicken a feather in the glass then placed on a
frame of blue net attached to PVC pipe as substrate in an aquarium glass size 60 x 40 x 30
cm (Length x width x depth) to observe the hatching period and hatching rate. Water quality
parameters were monitored according to Otoh et al. (2024); temperature 26-28 °C, dissolved
oxygen > 5 ppm and pH 7.2-7.8 by using YSI 556. Hatching period was started immediately
after placing the egg in the aquarium until the first larva hatched from the egg, and hatching

rate was assessed by the formula according to Julius et al. (2025).

Hatching rate (%) = Number of newly-hatched larvae*100
Number of eggs in each replication
Data Analysis
Hatching period and hatching rate data were analyzed by using One-way ANOVA to
determine the significance level. Data were analyzed for variance (F test) at 95 % confidence
level. If the analysis of variance was found to be significantly different (P<0.05), Duncan's

multiple region test was operated to determine differences between treatments.
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Results and Discussions

The present study obtained the results that there was an effect of egg weight on
hatching rate (Table 1). There was no significant difference in hatching period on African
catfish, Clarius gariepinus among treatments. Hatching period of present study (23.30-23.50
hr) are considered to be less than Borode et al. (2002) and Julius et al. (2025) which were
19.20 and 21.00 hr, respectively. It could imply that there were other parameters affected
on hatching period such as environmental factor i.e. temperature, salinity and dissolved
oxygen. Phelps et al. (2007); Hayimad et al. (2022) indicated that environmental parameter
in particular temperature would affect the ovulation of broodstock, delay embryonic
development or even prolong incubation period. The latest authors emphasized further that
the fluctuation of temperature could cause disturbance and stress in molecular level of
aquatic animals. It could be assumed that the fluctuation of temperature probably played

significant role on prolong hatching period of African catfish in this study.

Table 1 Hatching period and hatching rate and standard deviation of African catfish (Clarias

eariepinus) eggs

Parameter 5g (TR1) 10g (TR2) 20g (TR3)

Incubation period (h) 23.50+0.28° 23.30+0.19° 23.30+0.22°
Number of eggs 1,404.60+15.17 3,254.30+32.29 7,042.60+41.59
Number of larvae 1,011.17+15.17 2,704.65+32.29 6,235.52+41.59

Hatching rate (%) 71.99+0.62° 83.11+1.56" 88.54+0.39°

The total number of hatched larvae was determined 24 hours after the egg started
hatching by counting newly-hatched larvae. Unfertilized eggs that turned whitish were
collected and siphoned out. The hatching rate of C. gariepinus egg was significantly different
between treatments. The results showed that treatment 3, was the highest hatching rate
(88.54+0.39%) which was significant difference (P<0.05) from other treatments. Hatching rates
of the present study in all treatments were higher than Kucska et al. (2022) which
temperature lower in the experiment lower than (25+1 °C) the present study and Maradun
et al. (2018) studies were around 55.1-66.7 % and 78.67 % respectively. The present study
result on hatching rate was not inconsistent with Azizah et al. (2019) study which lower
stocking density of catfish egg produced higher hatching rate, namely at standard water

quality parameters the hatching rate at the lower egg density (60 g) was 91.3+0.42 % while
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at the higher density (70 ¢) was 80.840.68 %. The latest authors reported that egg stocking
density significantly affected to hatching rate because the embryo needs spaces for
movement, exchange oxygen and develop to next phase. It could be implied that the
density of the present study too low and have too much space consequently adversely
affected to the hatch rate. Hatching rate of African catfish was varied from 11.2-92.3%
depending on various factors such as water temperature, dissolved oxygen level and pH
(Kucharczyk et al., 2020). From the present study observation, egg stocking density also
affected the hatch rate of African catfish egg so that optimum egg stocking density needs to

be investigated deeper in order to boost hatchery production of African catfish.
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Figure 2 Hatching rate with standard deviation of African catfish, Clarias gariepinus

with different egg weights

The rate of hatching or hatchability is normally influenced by yolk nutrients in the
egg which are spent during embryonic development (Ferosekhan et al., 2021). In present
study, all of the broodstock were unfed throughout the acclimatization period, which means
the changes in the hatching rate among different egg weight treatments may not be directly
affected by the parental diet. However, according to Ferosekhan et al. (2021), there is a high
possibility of reduced endogenous nutrient flow to egg. This action is primarily regulated by
17—B estradiol and to a lesser extent by testosterone (Lubzens et al., 2010). The ability to
synthesize these steroid sex hormones declines in maternal animals, resulting in insufficient
production or synthesis of vitellogenin and phosvitin during ageing (Blythe et al.,, 1994; Lu et
al., 1979). This might be a reason for the lower hatching rate witnessed in the present study

if compared to Azizah et al. (2019) study.
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Conclusion

A study of hatching period and hatching rate of African catfish (Clarias gariepinus)
with different egg weights showed no difference in hatching period among treatments but
there were significant differences in hatching rate. From the study, during egg incubation,
temperature was monitored to avoid temperature fluctuation during the hatching period.
During broodstock acclimatized period, the specimens need to be fed ad libitum to avoid
poor larval quality and hatchability. Nonetheless, present study indicated that there must be
more research related to egg weight such as higher egg weight treatment and egg weight

with suitable milt concentration.

Acknowledgement
Authors would like to thank you Mr. Mahama-Robee Sabuding and Afnan Saleh,
Narathiwat College of Agriculture and Technology student for their help and enthusiastic

assistant during experimental period.

References

Araujo, G.S., Silva, J. W. A, Cotas, J., & Pereira, L. (2022). Fish farming techniques: current
situation and trends. Journal of Marine Science and Engineering, 10, 1598.
https://doi.org/10.3390/jmse10111598

Azizah, S.N., Susilowati, T., Yuniarti, T., Harwanto, D., & Basuki, F. 2019. The Effect of Different
Stocking Density of Eggs on The Production of Sangkuriang Catfish Seeds (Clarias
cariepinus Burchell 1822) by Using Filtration System. 4th International Conference on
Tropical and Coastal Region Eco Development, IOP Conf. Series: Earth and
Environmental Science 246, 012062. https://doi:10.1088/1755-1315/246/1/012062

Barasa, J.E., & Ouma, D.F. (2024). Towards sustainability in seed supply for African
catfish,Clarias gariepinus (burchell, 1822) culture in kenya: lessons from Asian catfish
industry. Aquaculture Research Volume 1341858, 1 - 21. https://doi.org/10.1155/
2024/1341858

Borode, A.O., Balogun, AM., & Omoyeni, B.A. (2002). Effect of salinity on embryonic
development, hatchability, and growth of African catfish, Clarias gariepinus, eggs and
larvae, Journal of Applied Aquaculture, 12(4), 89 - 93, https://doi.org/10.1300/
J028v12n04 08

IT1SEITANYIAIERNSTININ A1Stnwmskaginalulag UN 4 adudn 2



Journal of Life Science Agriculture and Technology Vol.4 No.2: Page |62

Blythe, W.G., Helfrich, L.A,, Libey, G., & Beal, W.E. (1994). Induced maturation of striped bass
Morone saxatilis exposed to 6, 9, and 12 months photothermal regimes. Journal of
the World Aquaculture Society, 25(2), 183 - 192. https://doi.org/10.1111/}.1749-
7345.1994.tb00180. x

Ferosekhan, S., Giri, A. K, Sahoo, S. K., Radhakrishnan, K., Pillai, B. R., Giri, S. S., & Swain, S. K.
(2021). Maternal size on reproductive performance, egg and larval quality in the
endangered Asian catfish, Clarias magur. Aquaculture, 00, 1 - 12. https://doi.org/10.
1111/are.15385

Hayimad, T., Vedamanikam, V. J., Abol-Munafi, A. B., Shazilli, N. A., Cheloh, N., & Ikhwanuddin,
M. (2022). Effect of temperature on hatching rate and incubation period of spotted
Babylon snail (Babylonia areaolata) egg capsules. Journal of Technological and
Innovative Agriculture, 1(1), 28 - 37. https.//www.researchgate.net/publication/
362655244 Effects of Temperature on Hatching Rate and Incubation Period of S
potted Babylon Snail Babylonia areolata Egg Capsules

Julius, O.0., Julius, O.T., & Oluwasusi. V.O. (2025). Comparative studies on reproductive
parameters of parents and hybrids of Clarias gariepinus (African mud catfish). World
Journal of Advanced Research and Reviews, 25(01), 2328 - 2334. https://doi.org/
10.30574/wjarr.2025.25.1.0312

Kucskaa, B., Quyen, N. N., Szabo, T., Gebremichael, A., Alebachew, G. W., Bogo, W., Horvath,
L., Csorbai, B., Urbanyi, B., Kucharczyk, D., Keszte, S., & Maller, T. (2022). The effects
of different hormone administration methods on propagation successes in African
catfish (Clarias gariepinus). Aquaculture Reports, 26, 101311.

Kucharczyk, D., Nowosad, J., Wyszomirska, E., Cejko, B.I., Arciuch-Rutkowska, M., Juchno, D., &
Boro™ N,A., (2020). Comparison of artificial spawning effectiveness of hCG, CPH and
GnRHa in combination with dopamine inhibitors in a wild strain of ide Leuciscus idus
(L.) in hatchery conditions. Animal Reproduction Sciences, 221. https://doi.org/
10.1016/j.anireprosci.2020.106543.

Low, B.W., Liew, J.H., Tan, H.H., Ahmad, A. Zeng, Y., & Yeo, D.C. (2021). The invasion and
impacts of the African sharptooth catfish (Clariidae: Clarias gariepinus) in the Malay

Peninsula. Freshwater Biology. 2022,67, 1925 — 1937. https://doi.org/10.1111/fwb.13984

IT1SEITANYIAIERNSTININ A1Stnwmskaginalulag UN 4 adudn 2



Journal of Life Science Agriculture and Technology Vol.4 No.2: Page |63

Lu, K.H., Hopper, B.R., Vargo, T.M., & Yen, S.S. (1979). Chronological changes in sex steroid,
gonadotropin and prolactin secretion in aging female rats displaying different
reproductive statesl. Biology of Reproduction, 21(1), 193 — 203. https://doi.org/
10.1095/biolreprod 21.1.193

Lubzens, E., Young, G., Bobe, J., & Cerda, J. (2010). Oogenesis in teleosts: how fish eggs are
formed. General and Comparative Endocrinology, 165(3), 367- 389. https://doi.org/
10.1016/j.ygcen.2009.05.022

Maradun, H. F., Umar, F., lbrahim, A., Mubarak, A., Zarau, I. J.,, & Muhammad, S. A. (2018).
Effect of Different Doses of Ovulin Hormone on the Induced Breeding Performance of
Clarias gariepinus. Journal of Animal and Veterinary Sciences, 5(1), 1 - 5.

Otoh, A. J., Udoh J. P, & Okoko A. C. (2024). Egg quality and fecundity of Clarias gariepinus
broodstock cultured at different water depths in indoor concrete tanks. Asian Journal
of Fisheries and Aquatic Research 26 (6), 29-35. https://doi.org/10.9734/ajfar/2024/
v26i6773.

Oyinlola, M.A., Reygondeau, G., Wabnitz, C.C., Troell, M., & Cheung, W.W. (2018).
Globalestimation of areas with suitable environmental conditions for mariculture
species. PLoS ONE 13 (1), e0191086. https://doi.org/10.1371/journal.pone.0191086

Patta, C., Panthum, T., Thatukan, C., Wongloet, W., Chalermwong, P., & Wattanadilokchatkun,
P. (2024). Questioning inbreeding: Could out breeding affect productivity in the North
African catfish in Thailand? PLoSONE 19(5). e0302584. https://doi.org/10.1371/journal.
pone.0302584

Pomeroy, R., Dey, M.M., & Plesha, N. (2014). The social and economic impacts of semi-
intensive aquaculture on biodiversity, Aquaculture Economics & Management, 18(3),
303 - 324. https://doi.org/10.1080/13657305.2014.926467

Phelps, R.P., Hastey, R., Pendetar, A, Linley, L., Papanikos, N., & Dunham, R. A. (2007).
Effectsof temperature on the induced spawning of channel catfish and the
production of channelxblue catfish hybrid fry. Aquaculture 273, 80 - 86.
https://doi.org/10.1016/j.aquaculture.2007.09.019

Wattanutchariya, S., & Panayotou, T. (1981). The Economics of Aquaculture: The Case of
Catfish in Thailand. Proceedings of Aquaculture Economics Research in Asia a

workshop held in Singapore, 2-5, 26 - 34. https://portals.iucn.org/library/node/21835

IT1SEITANYIAIERNSTININ A1Stnwmskaginalulag UN 4 adudn 2



