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Introduction:-

Tilapia is the fourth largest aquatic species in the world after herbivore carp, silver carp, common carp, with a
production of 4.2 million tonnes or 8% of the total raised aquaculture species (FAO 2018). This rapid growth in
global tilapia production is due in part to the intensification of breeding systems which has led to a critical need for
large quantities of fry for the stocking of fattening systems. Also, it is increasingly important to produce high-quality
fry because of the low fertility of the broodstock (Mires, 1982; El-Sayed & Kawanna, 2008; Fagbemi et al., 2021).
Among tilapias, Oreochromis niloticus is the main species produced due to, among other characteristics, the ease
with which they can be bred in captivity and the wide range of water conditions in which they can be bred (Biswas
et al., 2005). Tilapia is popular because of its rapid growth, rusticness, high quality meat and market acceptance, as
well as its early sexual maturity (Botaro et al., 2007). Thus, as there is an increasing demand for tilapia, it becomes
essential that breeding operations meetthe market demand. Optimizing the efficiency of fry production systems is of
paramount importance if the production has to be maximized and maintained (Coward & Bromage, 1999). The

692

Corresponding Author:- Mohammed Nambyl Adéoti Fagbémi
E-mail Adress: mohammedf21@hotmail.fr


http://www.journalijar.com/

ISSN (O): 2320-5407 Int. J. Adv. Res. 13(05), May-2025, 692-701

productivity of broodstock is clearly the most important constraint on commercial tilapia production. A better
understanding of the factors regulating the broodstock productivity (Coward & Bromage, 1999; Fagbemi et al.,
2021) and a better choice of the strains to be used for fry production are therefore of great importance for the further
development of tilapiaculture. Tilapias of the genus Oreochromis are female oral incubators and provide parental
care given the relatively small number of eggs at each spawning (Mires, 1982; El-Sayed & Kawanna, 20083;
Fagbemi et al., 2021). The problem of mass production of tilapia eggs is still exacerbated because of the low degree
of breeding females synchronization and the reduction of spawning over time (Mires, 1982; El-Sayed & Kawanna,
2008a). However, many factors can affect nesting performance of Nil tilapia, such as strain, age, crossbreeding,
parental care, broodstock nutrition and photoperiod (Smitherman et al., 1988; Izquierdoet al., 2001; Biswas et al.,
2005; Osure & Phelps 2006; Almeida et al., 2013). Also, different strains of this species may possess genetic,
physiological, behavioral and/or other traits that foster significant changes in life cycle characteristics such as
growth rate and fertility (Khater, 1986; Smitherman et al., 1988; Tave et al., 1990).Thus, the present work aims to
study the spawning performance of three wild populations of Nil tilapia broodstock from the Mono basinin order to
identify the one with the best spawn performances.

Material and Method:-

The broodstock were collected from Togbadji, Sohoumeé and in Nangbeto dam lakes (Figure 1). These stations were
chosen based of the presence of the species in the environment (Ahouansou Montcho, 2003; Lederoun et al.,2018).
It should be noted that apart from Nangbéto (NGT) station located in the dam of Mono river, Sohoumé (SH) and
Togbadji (TG) stations are water bodies depending on Mono river and are supplied by it during floods.

Experimental setup

By population, ten females and five males were selected based on whether the females were bearing oocytes and the
males were giving sperm. The different broodstocks were separated by sex and stored in different fiberglass tanks of
1.9 m® to avoid breeding. The different batches thus constituted were fed daily at 5% of the biomass of each tank
with Biomar commercial feed (Protein 35%, Lipid 6%) for one week before the beginning of the tests. The feeding
rate was maintained during the study.The water parameters were measured every morning before feeding during the
study. Fish (222.9 + 65.2 — 296 + 38.6 g for females and 324 + 72.2 — 334.9 + 102.7 g) were maintained under
12L;12D photoperiod during this study at 28.9 +0.03°C.

Eggs harvesting and counting

After a week's feeding of the different batches, a male was selected and introduced into the batch of females to
induce egg-laying. Regular monitoring was then carried out twice a day to observe any reproduction and identify the
egg incubating female. When spawning occurred and the female was identified, the eggs were harvested. The female
was marked with a pit-tag and returned to the tank. The collected eggs were weighed and photographed. In this way,
data such as laying dates, number of clutches per female during the test period, clutch weight and female weight at
each clutch harvest were collected. The gonado-somatic index (GSI) was calculated per population according to the
following formula:

GSI = Spawn weight (g)/weight of femalesat each spawn harvest (g) x 100.

Statistical analysis

Based on the pictures, Image J 1.45S software was used to count all clutches and measure their diameter for a
sample of 100 eggs per clutch. Data were presented as means with standard deviations. Parameters such as egg
weight, gonado-somatic index (GSI), egg diameter and absolute fecundity were determined and analyzed using
Statview 5.0.1.0 software. Data were tested for normality. If the data were normal, they were subjected to a one-
factor analysis of variance (ANOVA 1), if not, the Kruskal-Wallis test and the Man Whitney test were used to
determine the difference between the different populations taken in pairs. The differences observed were defined as
statistically significant at the 5% threshold.
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Figure 1:- Broodstockcollection area.
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Results:-

At the end of the study, water parameters were on mean 28.9 + 0.03°C for temperature, 6.4 + 0.08 mg/L for
dissolved oxygen and 6.6 + 0.1 for pH. The recorded parameters did not vary between the different populations
tested (P > 0.05).

Table 1:- Spawning parameters by female and population, TW: Sum of total weights of females at each spawning /
Number of spawns, NS : Number of spawns, TIS: Time interval between two spawns, TWE: Total weight of eggs
collected in a female, TEL: cumulative total of eggs laid per female, AF: absolute fecundity per female , RF:
Relative fecundity, EW: egg weight, GSI: gonado-somatic index, DE : diameter of the eggs

Population/ TW | NS | TIS(Day) | TWE | TEL | AF | RF (eggs/gof | EW GSI DE
Femelle (9) (9) female) (9) (%) (mm)
Nangbeto | N1 | 217.7 | 3 19 26.1 | 3400 | 1133 5.2 0.008 4 1.9+0.2
N2 | 2625 | 2 35 22.2 | 2545 | 1273 4.8 0.009 4.2 1.9+0.1
N3 | 3046 | 2 14 23.9 | 3981 | 1991 6.5 0.006 3.9 1.8+0.2
N4 | 1954 | 1 - 7 1337 - 6.8 0.005 3.6 1.8+0.2
N5 | 197 1 - 8.8 994 - 5 0.009 45 2.4+0.2
N6 | 2516 | 1 - 9.2 1150 - 4.6 0.008 3.7 1.8+0.2
N7 | 2588 | 1 - 10.3 | 1247 - 4.8 0.008 4 1.8+0.2
Sohoume | S1 | 2085 | 3 23 22.8 | 3125 | 1042 5 0.007 3.6 2+0.3
S2 | 2376 | 4 15 35.4 | 4943 | 1236 5.2 0.007 3.7 2+0.2
S3 | 153 2 14 17.3 | 2289 | 1145 7.5 0.008 5.7 2+0.3
S4 13012 | 1 - 7.9 1907 - 6.3 0.004 2.6 1.6+0.1
S5 | 3169 | 1 - 8.3 1920 - 6.1 0.004 2.6 1.8+0.1
S6 | 1726 | 1 - 9.5 1120 - 6.5 0.008 5.5 2.4+0.1
S7 | 1707 | 1 - 125 | 1441 - 8.4 0.009 7.3 2.3+0.2
Togbadji | T1 | 2346 | 1 - 8.7 1394 - 5.9 0.006 3.7 3+0.2
T2 | 294 2 14 10.4 | 1146 | 573 1.9 0.009 1.8 2.2+0.3
T3 | 2719 | 1 - 13.5 | 1804 - 6.6 0.007 5 1.9+0.2
T4 | 3527 | 1 - 7.2 1912 - 54 0.004 2 2.5+0.2
T5 | 2893 | 1 - 6.5 1557 - 54 0.004 2.2 1.7+0.2
T6 | 2965 | 1 - 7.3 968 - 3.3 0.008 2.5 2.1+0.2
T7 | 3327 | 1 - 12 1502 - 4.5 0.008 3.6 2.1+0.2

Average weights of females and spawnings

By population, spawnings were collected from seven females with the ones that had between two to four spawns
during the study period. The average weight of all females harvested per population ranged from 222.9 + 65.2 g to
296 + 38.6 g while the average weight of spawnings collected per population ranged from 86 +3gt0 9.6+ 1.7 g
with the Nangbeto population showing the best average spawning weight (Table 2). The median values of spawning
weights of the three populations were not significantly different (p = 0.256).

Table 2:- Spawning parameters by population, WF: Average weight of females per population; TWE : average total
weight of the eggs; AF: average absolute fecundity per population, RF: Average relative fecundity; GSI : average
gonado-somatic index per population; DE : diameter average of the eggs per population.

Populations WF (9) TWE () AF RF (eggs/g of GSI(%) DE (mm)
female)

Nangbeto 241.1+39.8 9.6£1,7° 1304+323.1° 5.4+0.9° 4+0.3? 1.9+0.22

Sohoume 222.9+65.2 9.1£1.6° 1402+371.4° 6.4+1.2° 4.4+1.8% 2+0.3°

Togbadji 296+38.6 8.6+32 1387+470.8° 4.7x1.6° 3+1.28 2.240.4°

In a column, values with the same letters are not significantly different
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Eggs’ diameters

Egg diameters ranged from 1.9 £ 0.2 mm to 2.2 + 0.4 mm (Table 2) for the Nangbeto and Togbadji populations
respectively. Figure 2 shows the frequency distributions of egg diameters for the different populations. It should be
noted that for all populations, eggs measuring between 1.9 and 2.2 mm in diameter dominate at 39.3%; 45.5% and
55%; respectively for Sohoume; Togbadji and Nangbéto, while eggs with diameters ranging from 1-1.4 mm; 2.8-3
mm and 3.1-3.4 mm are poorly represented in clutches for the same populations (Figure 2). It should also be noted
that the Sohoume and Togbadji populations have the highest rates of eggs with a larger diameter, at 28.8% and
24.9% respectively (for 2.3-2.6 mm). Togbadji population had 9.5% of eggs with diameters of 2.7-3 mm, and was
the only population to have eggs with diameters of 3.1-3.4 mm, with 6.25% of eggs. The median egg diameter
values of the three populations are significantly different from each other (P < 0.01). Analysis of figure 2 and table 2
shows that the Togbadji population generally has larger eggs than the other two populations in the same basin.

Absolute and relative fecundity

Mean absolute fecundity (AF) varied (P = 0.88) from 1304 + 323.1 to 1402 + 371.4 for the Nangbeto and Sohoume
populations respectively. However, the Sohoumé population showed the highest mean absolute fecundity (1402 +
371.4 eggs) with a mean egg size of 2 + 0.3 mm, compared with the Nangbeto and Togbadji populations whose
mean absolute fecundities were 1304 + 323.1 and 1387 + 470.8 eggs respectively (Table 2). Similarly, for all
populations, relative fecundity varies from 4.7 + 1.6 eggs/g to 6.4 + 1.2 eggs/g. The Sohoume population had the
highest relative fertility, although there was no significant difference (P = 0.064) between the mean relative
fertilities of the three populations. It should be noted that during the study period, the average duration between two
clutches of eggs varied from 14 to 35 days (Table 1), taking into account females with more than one clutch per
population.

Gonado-somatic index (GSI)
Overall, the gonado-somatic index of the different populations varied (P = 0.0805) from 3 £ 1.2% to 4.4 + 1.8%
(Table 2) for Togbadji and Sohoume respectively.
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Figure 2:- Frequencies distributions of eggs per population.

Discussion:-

In aquaculture, the choice of a successful strain for the development of the sector takes into account the study of
several parameters including the ability of that strain to produce in quantity good quality eggs allowing to obtain
viablefry. Thus, the current breeding problems related to the low fecundity and asynchronous spawning can be
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partially mitigated by selecting and using broodstock with optimal reproductive characteristics such as total
fecundity, egg size and eggs weight ratio to body weight (Macintosh & Little, 1995).

The present study shows that for all the populations considered, the diameter of the eggs varied significantly from
one population to another. Togbadji population has the largest eggs with an average diameter of 2.2 + 0.4 mm and
remains the only population of the batch with 6.25% of eggs ranging in diameter from 3.1 mm to 3.4 mm. The
average egg diameters obtained in this study are similar to those obtained by Wing Keong & Wang (2011) and
Carvalho et al. (2018) that fed the broodstock with food containing 35% protein and 18% gross energy and various
doses of phosphorus. But they remain inferior to those obtained by de Oliveira et al. (2014) who fed spawners with
foods with protein levels ranging from 32% to 40%. Indeed, the protein content of the broodstock’s feed determines
the size and quality of eggs obtained during production (El-Sayed & Kawanna, 2008a; Gunasekera et al., 1995;
Sotolu, 2010) and can therefore be explained in diets with an approximate level of 38% protein by an increased
deposit of proteins and/or lipids, key nutrients that make up the yolk (Chong et al., 2004). Also, the egg size of the
Togbadji population also remains a considerable advantage, since egg size is a function of yolk content, which could
be a determining factor in the hatching rate of eggs from this population. This may well explain the results obtained
by Fagbemi et al. (2021), who reported a better hatching rate of 88.9 + 9.1 compared with other populations. Thus,
the protein and lipid content (35% and 6%) of the feed used for the broodstock could explain the relatively small
size of the eggs obtained. Also, it should be noted that in Togbadji population in which we have large eggs, the
females have had an average weight greater than the average weight of the females of the other two populations,
suggesting a relationship between the egg size and female weight (Rana, 1988; Trewavas, 1983). Also this
performance displayed by Togbadji the population could also be explained by the origin and the genetic
characteristics related to this population since it has been reported that the reproduction performance of tilapia could
vary from one strain to another (Smitherman et al., 1988; Izquierdoet al., 2001; Biswas et al., 2005; Osure &Phelps
2006; Almeida et al., 2013).

For females having laid more than once during the study period, there is significant variability in the cumulative
absolute fecunditybetween the three populations considered with a benefit for the population of Sohoume (Table 1).
Also, these values remain better than those obtained by de Oliveira et al. (2014) and those reported by Carvalho et
al. (2018) (454 to 6679 eggs per female) after 26 weeks of testing. Considering the average absolute fecundity per
population (Table 2), it remains better than the one obtained by Siraj et al. (1983), Siddiqui et al., (1998), and
Bombardelli et al. (2017).

The mean relative fecundity obtained per population (Table 2) is similar to each other with the population of
Sohoumé which has the highest relative fecundity. This result could be linked to the genetic characteristics inherent
to this population, since although the females had a lower mean weight than the other populations, this population
had the highest mean absolute fecundity and mean gonado-somatic index (1402 + 371.4 eggs and 4.4 + 1.8
respectively). The relative fecundity obtained remains better than the one reported by de Oliveira et al. (2014) and it
ranged from 3.33 to 4.7 eggs/g of the female, by Bombardelli et al. (2017), Osure & Phelps (2006) on different
strains of O. niloticus. However, these values remain low compared to those obtained by Siddiqui et al.(1998) and
Smitherman et al. (1988) who reported relative fecundity of 11.13; 10.56 and 11.96 eggs/g of the female for strains
from Egypt, Ghana and Ivory Coast. The variability observed for the mean absolute fecundity and mean relative
fecundity between the three populations could be explained by the origin, genetic characteristics, differences
between the weights and probable age of the different exploited females since it is reported that relative fecundity in
O. niloticus decreases with an increase in the weight and age of the female (Rana, 1988; Rana, 1986; Ridha & Cruz,
1989; Siraj et al., 1983), which is supported by the results obtained in the present study (Table 2). Indeed, the age
and reproductive history of the different specimens tested is unknown and could be one of the factors influencing
these results. Regarding the average length between two spawns, it varies on average for all populations from 14 to
35 days and remains higher than the one reported by Wing Keong & Wang (2011) and Siddiqui et al. (1998) which
ranged from 18.6 to 20.8 days for different diets and from 15.8 to 17.1 days respectively. However, it remains better
than the one reported by Carvalho et al. (2018) which ranged from 28.53 to 61.12 days. It should be noted that
spawning frequency may be influenced by parameters such as the social interactions, environmental factors,
collecting eggs from the mouth of female, density, sex ratio, protein level of the food, specimen strain and age
(Cissé, 1988; Eguia, 1996; Gunasekera et al., 1996a, 1996b, 1997; Hughes & Behrends, 1983; Jalabert & Zohar,
1982; Ridha et al., 1998; Siddiqui et al., 1997; Siraj et al., 1983). Also, overall fecundity and number of spawns per
female could be improved by improving the sex ratio which here was 1:10 in favor of females, which considerably
limits the reproduction performance of the single male and reduces the possibility of seeing all females reproduce
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during the trial period. Only 28.6% to 42.9% of the reproducing females had more than one spawning during the test
period.

The average gonado-somatic index of the three populations is similar to the population of Sohoumé which has the
highest index. The mean GSI values obtained per population in this study are in the range of values obtained for O.
niloticus fed with different diets and are still better than those reported by de Oliveira et al. 2014. However, these
values remain lower than those reported by Bombardelli et al. (2017) and by Peters & others (1983) which varied
respectively from 3.61% to 5.44% and from 4.6% to 10.2%.

Generally, it should be noted that for all three populations except the egg diameter that varies significantly, all other
spawning performance parameters considered by this study are similar. Compared with other studies that show
overall better performance (Bombardelli et al., 2017; de Oliveira et al., 2014; Peters & others, 1983; Siddiqui et al.,
1998; Smitherman et al., 1988). These weak parameters are dueto the sex ratio,the protein and energy content of the
food used. Indeed, several studies (El-Sayed & Kawanna 2008a; El-Sayed et al., 2003; Gunasekera et al., 1995,
1996a; Lupatsch et al., 2010; de Oliveira et al., 2014; Sotolu, 2010) reported that feeding females with feeds with
protein levels ranging from 30% to 40% would increase the reproductive performance of females.

Conclusion:-

Multiple studies have shown the need to ensure the selection of exploited broodstock to respond appropriately to the
ever-increasing needs of good quality fry. Based on the results obtained, the present study shows that, although the
population of Sohoume has displayed the highest values for parameters such as the absolute, relative fecundity and
GSI, Togbadji population remains the one with an egg diameter that varies significantly compared to the other
populations tested. Thus, Togbadji population has a good spawning performance and could be interesting for the
development of a strain for aquaculture.
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