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ABSTRACT

Reproductive behavior and hatching rate of Tilapia guineensis eggs were
observed in outdoor shrimp hatchery of Nigerian Institute for Oceanography
and Marine Research (NIOMR), Lagos. Six male and female broodstock of T.
guineensis were stocked in plastic tanks measuring 0.9m X 0.8m X 0.8m.
Average total body weight and length paired ranged from 50.0-80.4g and 14.0-
16.3cm respectively. The average body weight and length were 62.5g and
15.0cm respectively. Spawning was observed between 2-5days after pairing
while the yolk sac absorption occurred within 4-5days. The paired fish were
fed with top feed (4.5mm) at 3% of body weight. The mean fecundity observed
was 872 eggs per female spawner with average egg diameter of 1.80mm.
Hatching of eggs was observed between 48-50hours after fertilization. Egg
hatchability ranged from 55.5-95.1% at a mean temperature of 27.4°C. This
study report on the reproductive behavior and hatching rates of T. guineensis
eggs in plastic tanks. Successful propagation of T. guineensis in plastic tanks
and appreciable hatching rates will increase availability of T. guineensis all
year round and increase aquaculture production of T. guineensis in Nigeria.
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INTRODUCTION

Tilapia possess an impressive range of attributes that make them ideal for aquaculture.
Tilapia offers the possibility of commercial and cheaply grown protein sources where wild
capture fisheries are being depleted (Mandal et al., 2009; and Ajiboye and Okonji, 2014).
The species is cultured in a wide range of environmental conditions and tolerates stress
induced by handling (Tsadik and Bart, 2007). T. guineensis is euryhailine species found along
West Coast of Africa. They are typical substrate spawner, display firm bonding during
courtship with prolonged association with the pair establishing and defending a territory, and
they build spawning nest within the established territory (Legendre and Ecoutin, 1989;
Keremah and Ndah, 2013).

In recent times, there has been an increase in the culture of tilapia because of increase
in demand for fish food, fish meal and other fisheries products. One of the factors responsible
for the low level of fish production from brackish water environment is the scarcity of
fingerlings of brackish water fish species such as T. guineensis. As of now demand for T.
guineensis fingerlings has far outstripped supply in recent times (Uzukwu et al., 2013). The
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availability of fingerlings of T. guineensis in the wild are seasonal, hence the hatchery
propagation of T. guineensis to bridge the seasonality of the fingerling from the wild. The
data on the reproductive behavior of T. guineensis in captivity are rather scarce and
inadequate. This study presents the reproductive behavior and hatchability of T. guineensis
in plastic tanks.

MATERIALS AND METHOD
Experimental Site

The study was conducted between May and July, 2017 at the Department of
Agquaculture, Shrimp Hatchery Complex, Nigerian Institute for Oceanography and Marine
Research (NIOMR), located on Latitude 6°25'13.58"N and Longitude 3°24'26.02"E Lagos,
South West, Nigeria, with average temperature of 27°C, average annual rainfall of 1673 mm
and relative humidity of 84.7%.

Collection of Brood fish

Adult T. guineensis broodstock reared for about 5 months with average body length
of 15 cm and weight of 62.5 g were obtained from NIOMR Brackish Water Station Buguma,
River State. The live fish were packed in polythene bags, oxygenated and transported in air-
conditioned vehicle. The fish collected were separated into male and female and acclimatized
in two circular tanks of 3m?® for a period of 4 weeks and Broodstock were fed with TOP
FEED commercial extruded floating feed at 3% body weight and feeding is done twice daily.

Natural Spawning in Aquaria

Broodstock of T. guineensis selected for spawning were separated into males and
females. The weight of the broodstock was determined with aid of Ohaus digital scale,
pioneer PA214. They were then stocked at the rate of 1 male: 1 female per plastic tank
measuring 0.9m x 0.8m x 0.8m and containing 250 L of water. The broodstock were observed
in the plastic tank to spawn naturally. They were not fed but water was aerated and changed
twice weekly. After spawning the eggs were counted and egg size was determined by use of
Olympus trinocular microscope equipped with photoscope digital camera DCM35E
(350kpixels). The male and female broodstock were removed 3-4days after the eggs hatched
into swim up fry. The fry was siphoned into a bowl and counted. Equations below were used
to determined relative fecudity and hatchability percentage.

Relative fecundity. This was calculated as described by Billard (1990) in Kahkesh et al.
(2010):

number of spawn eggs
body weight

Relative fecudity = x100
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Percent hatchability was determined by direct counting of fry in each experimental
unit to obtain a known weight. The total numbers of hatchlings were then estimated using
gravimetric method. It was calculated as in Akinwande et al. (2012) as follows:

number of hatched fry

Percent hatchability (%) = x100

total number of eggs

Water Quality Monitoring

Water temperatures, pH, and Ammonia were monitored daily with a mercury-bulb
thermometer (0-100°C), pH meter and lamotte test kit respectively. The fish tanks were
continuously aerated to ensure enough dissolved oxygen.

Data Analysis

Data collected on water quality were subjected to analysis of variance (ANOVA), and
the analysis was carried out using the SPSS V: 15.0 package for Windows.

RESULTS
Reproductive Behavior

The female broodstock were observed to spawn 2-5days after pairing. Prior to
spawning, the female brood fish cleaned the corner of the tank where eggs will be dispersed.
The females laid eggs by spreading the eggs at a corner of the tank while the males spread
milt on the eggs by swimming over them. The eggs were observed to adhere to the wall of
the tanks for 24 — 36 hours before being detached and aggregated by the female to a corner
of the tank. The eggs were then moved to other corners of the tank intermittently. Protection,
parental care and ventilation of eggs were carried out by both parents. Fertilized eggs were
observed to be removed from unfertilized eggs by the male parent with the aid of the mouth.
They were deposited at another corner of the tank where the female ventilated the eggs.
Hatching of eggs started 48 — 50 hours after fertilization. The fry were protected and
ventilated by both parents as they were guarded from one corner of the tank to another.

e

Figurel: Spawned egg adhering to a corner Figure 2: Eggs aggregated to a corner of
of plastic tank the tank by the female
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Figure 3: Unfertilized eggs after all Figure 4: Fertilized eggs carried to the
fertilized eggs removed by male parent female parent at another corner of the tank

Table 1 indicate spawning and hatching rate T. guineensis stocked in plastic tanks.
The average total body length of the broodstock ranged from 14.0-16.3cm, while the mean
value was 15.0cm. Average total body weight ranged from 50.0-80.4g, while the mean value
was 62.5g. Spawning takes place between 21-23days. Egg diameter ranged from 1.49-
1.89mm, while the mean value was 1.80mm. relative fecundity ranged from 835-1,928,
while mean value was 1090. Average humber of hatched eggs ranged from 672-1040, while
mean value was 872. Hatching rates calculated ranged from 55.5-95.1%, while the mean
value was 74.9%.

Table 2 indicate water quality parameters observed during the experiment.
Temperature ranged from 26.0-29.0°C. pH ranged from 7.50-8.00. Ammonia ranged from
0.05-0.50mg/L. Dissolved oxygen ranged from 4.50-6.50mg/L.

Table 1: Spawning and hatching rate of T. guineensis eggs stocked in Plastic tanks

Parameters Tank 1 Tank 2 Tank 3 Mean Value
Pairing ratio 11 1:1 1:1

Average total body length broodstock (cm) 14 14.7 16.3 15
Average total body weight of broodstock (g) 50 57 80.4 62.5
Spawning time after pairing (days) 2 2 5 3
Spawning frequency (days) 21 23 21 21
Egg Diameter (mm) 1.49 1.62 1.89 1.80
Average number of eggs per broodstock 964 1,094 1,211 1090
Relative fecundity 1,928 1,919 835 1,395
Hatchability (%) 94.2 95.1 55.5 74.9
Duration of yolk absorption (days) 5 4 5 4.6

Table 2: Mean values of water quality parameter recorded during the spawning period
Parameter T1 T2 T3
Mean+#SD  Min. Max. Mean+SD Min. Max. Mean+SD Min. Max.
Temperature  27.42+0.95 26.00 29.00 27.38£0.96 26.00 29.00 27.41+0.99 26.20 29.00
(°C)

pH 7.70+0.17 7.50 8.00 7.69+0.15 7.50 8.0 7.64+0.16 7.50 8.00
Ammonia 0.16+0.18 0.05 0.50 0.10+0.06 0.04 0.20 0.07+0.06 0.12 0.30
(mg/L)
Dissolved 5.12+0.47 4.50 6.50 5.31+0.60 4.50 6.50 5.28+0.41 4.50 6.00
oxygen
(mg/L)
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DISCUSSION
Reproductive Behavior

The result in this study on reproductive behavior of T. guineensis showed that before
spawning takes place female brood fish cleaned the edges of the tank where eggs will be
dispersed. The females laid eggs by spreading the eggs at a corner of the tank while the males
spread milt on the eggs by swimming over them. This is similar to what was reported from
the wild on T. guineensis (Campbell, 1987).

Relative Fecundity

The result of relative fecundity obtained from this study 835-1395 eggs with mean
value 1090eggs and is within the range 451-2100 eggs reported by Etimet al. (1989), and
1035-11170 eggs obtained by Fagade (1978). Bagenal and Braum (1978) reported that
fecundity of fish varies widely among some species, size and age. Variation could be due to
differential abundance of food. Average total length and weight of broodstock in this study
ranged from 14.0-16.3cm and 50.0-80.4g respectively. These are higher than values 8.0-9.0
cm and 21-35g obtained by Legendre (1983) and Niyonkuru (2012). The results obtained in
this study is supported by Bome et al. (1995). The weight range obtained is between 35.7 and
113.0g. He reported that fecundity increases with egg size.

Eggs and Hatchability

In this study egg diameter obtained ranged from 1.49-1.89mm with mean value of
1.80mm. This is similar to Keremah and Ndah (2013) with mean value 1.48mm for T.
guineensis. Also, it falls within the range reported for Tilapia zilli eggs diameter 1.1 to 2.0mm
(Jegede and Fowole, 2006). The number of eggs recorded for each tank 904, 1094 and 1211
while hatching rates were 94.2, 95.1 and 55.5% for tank 1, 2 and 3 respectively. This fall
within the range reported by Keremah and Ndah (2013) who reported number of eggs
produced as 1269 with hatching rate of 74.9%, but the low hatching rates observed in tank 3
could be due to bad eggs. Yolk absorption was observed for 4 - 5 days depending on
temperature, this agreed with what was reported by (Keremah and Ndah, 2013).

Water Quality Parameters

This experiment was carried out in fresh water, Tilapia guineensis is euryhaline
species can spawn in water environment ranging from 0 to 17 ppt Uka and Sikoki (2011).
Temperature ranged between 26-29°C in this study fall within optimal range reported by
Boyd, (1979) for better performance. This is also similar to report by Philippart and Ruwet
(1982) with temperature range of 14 to 33°C. pH recorded fall within desirable and acceptable
range 7.5 to 8.00. T. guineensis can tolerate wide range of pH 5 to 10 but grow and survived
best in pH of 6 to 9 (Dannis et al., 2009). Ammonia value falls within acceptable range of
0.07+0.06 to 0.16+0.18. Dissolved oxygen in this study ranged from 4.5-6.5 which is similar
to value (4.2-6.2mg/L) reported by Keremah and Ndah (2013) for T. guineensis spawned in
glass aquaria.
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CONCLUSION

The successful propagation T. guineensis in plastic tanks under fresh water
environment depends on understanding of reproductive behavior of T. guineensis. Thus, this
will further enhance hatchability and survival of fry during and after spawning. Therefore,
increase in T. guineensis propagation will further boost the availability of the seed all year
round in stocking of aquaculture system in Nigeria.
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