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From January to December 2014, some aspects of
Pseudotolithus senegalensis reproductive biology in Ivory coast were
investigated and focused on sex ratio, gonadosomatic and liver-
somatic index, size at first maturity, stages of gonadal development
and fecundity. A total of 696 fish with body length of 12 to 36 cm
standard length (SL) and body weight of 25. 2 to 675.1 g were used
for this study. The sex ratio of P. senegalensis was 1: 0.5 (male to
female). The females were more than the males (x20,05 (1) =51.36; p<
0,05). Males and females reach first maturity at 19.01 and 22.28 cm
SL respectively. The monthly variations of the gonadosomatic index
(GSI), hepatosomatic index (HIS) and the condition factor (K)
indicated two periods of reproduction. The long period and the short
period were respectively from March to June and from September to
November. The hepatic reserves seem to be mobilized to ensure the
energetic cost of the reproduction. The absolute Fecundity was
ranged from 78612 to 140946 eggs and was positively correlated
with standard length and weight. Fecundity-length and fecundity-
weight relationships showed positive correlations. The fecundity-
length and fecundity-weight relationships were determined by
regression analysis with the regression equation F= 12.820xSL-
321.70 (r=0.99) for fecundity-length and F= 0.27xTW — 46.66 (r=0.98)
for fecundity-weigth relationship.
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1. Introduction

Some important aspects of fish reproductive biology are fecundity, Gonadosomatic index, Sex ratio which
gives information necessary for successful fisheries management and recruitment in natural water bodies and
aquaculture of fish species (Adebiyi, 2012). Studies on fecundity of fish species are pertinent and useful for
systematics in racial studies related to total population estimation and productivity (Adebiyi, 2012). Ivorian coast
contains many economically important fish species like Pseudotolithus senegalensis (Valenciennes, 1833) which is
one ivorian coast demersal resources (Troadec, 1971). It forms part of the trawl fishery catch in the ivorian coast
and belongs to family Sciaenidae and inhabits soft muddy sandy bottoms at depth between 15-70 m (Seret, 2011).

Pseudotolithus senegalensis is a very common species along the African west coast (distribution recorded
from Morocco to Angola). These are a highly valued food-fish in Ivory Coast (Troadec, 1971) and contribute in 9 %
of proportion to the fishery trawler of the ivorian continental shelf. Despite its wide geographical distribution and
its commercial and recreational value, few biological studies of the Sciaenidae family have been conducted in
Africa. Research has been carried out on the dietary of some economically important fish species which include
Pseudotolithus senegalensis and Pseudotolithus typus (Anyanwu and Kusemiju, 1990; Nunoo et al., 2013).
Information on the reproduction of P. senegalensis has been given by several researchers in Africa (Troadec, 1971;
Sun, 1975). These studies have given much information on many aspects of biology of Pseudotolithus senegalensis.

The aim of this study was to investigate the sex ratio, gonadosomatic index, hepatosomatic index, condition’s
factor, stages of gonadal development and fecundity which are some aspect of the reproductive biology of
Pseudotolithus senegalensis off the ivorian coast, Ivory Coast. It is hoped that the information obtained from this
study will contribute to our knowledge of the reproductive biology of P. senegalensis in Ivory coast.

2. Materials and methods

2.1. Study area and sampling sites

The ivorian continental shelf covers an area of 11000 km” and extending to about 550 km. According to Soro
et al. (1991), it is influenced by two marines seasons: The cold season from December to January and from July to
September, the warm season extending from February to June and October to November. The period from July to
October corresponds to the major upwelling whilst a minor upwelling is usually observed between January and
February (Colin, 1988). The specimens of the Cassava croaker, P. senegalensis were collected from commercial
catches at the fishing harbour from the industrial bottom trawlers and artisanal.

2.2. Collection specimens and sampling

Specimens were collected from January to December 2014. A total of 696 specimens of P. senegalensis
collected during the study period. The samples were transported to the research laboratory and preserved in a
deep freezer at -20°C until examination and analysis.

2.3. Morphometric measurements

Specimens were brought out of the deep freezer and allowed to thaw and body length and weight were
measured. Total and standard lengths were measured using a one-meter measuring board graduated in cm. The
fish was wiped with a dry napkin before weighing and body weight and ovary weight were measured using a
weighing balance (Sartorius model).

2.4. Sex ratio

Each specimen was dissected and the gonads were removed. The sex of each specimen was identified by
examination of the gonads. The proportion of two sexes relative to one another was used to calculate the sex ratio
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2.5. Stages of gonadal development

Gonadal stages were examined macroscopically and classified according to Fontana & Le Guen (1969) as
follows: Stage I, immature; Stage I, developing; Stage Ill, mature; Stage IV, ripe; Stage V, egg-laying; Stage VI,
spent. The number of males and females in the different stages of gonadal development were counted and
recorded.

2.6. Gonadosomatic index
The gonadosomatic index (GSI) was calculated for each gonad (Wootton, 1990) from the equation:
GsSi :% x 100
Where, Wg= gonad weight (g); We= eviscerate weight (g)

2.7. Hepatosomatic index

The hepatosomatic index was calculated according to (Lambert and Dutil, 1997; Pardoe et al., 2008).

WI
HSI = x 100
We

Where, W= liver weight (g); We= eviscerate weight (g)
2.8. Relative growth condition factor
Relative growth condition factor (Kn, coefficient of condition), which measures physiological well-being of the

fish (Wotton, 1994) was estimated using the formula as following:

W,
K=—2=% x 102
K

Where, Wt = total weight (g); SL = Standard length (cm)
2.9. Size at first sexual maturity

Size at first maturation was obtained through equation:

1

1+e_(a +bSL)

pP=

Where, P=frequency of adult individual; LS= Standard length (cm); a and b are parameters.

The size at first maturation (Lsg) as the length in which 50% of the individuals joined the reproductive
population was estimated as:

L550= — i

Where, a and b are the same parameters of the previous equation.
2.10. Fecundity

The fecundity is defined as the number of developing oocytes per female in a reproduction season. Fecundity
was determined from specimens having ovaries with the late vitellogenesis stage of oocytes (Stage IV). The
number of developing oocytes was estimated by the volumetric method. Using this method, fecundity is
determined as the product of gonad volum and oocyte density. Oocyte density is the number of oocytes per volum
of ovarian tissue, and it is determined by counting the number of oocytes (Vo) in a volum sample of ovarian tissue.
After the ovaries volum determined (Vgary), 3 subsamples of know volum are extracted from ovaries total volum.
The accuracy and precision of fecundity estimation should be evaluated, especially regarding the number of
subsample. As a rule-of-thumb, a sufficient number of subsamples is reached when the CV of the number of
oocytes per unit volume is less than 5 % (Kjesbu, 1989). Each subsample volume are determined (Vi), it’s
homogenize and repeatedly sucking in and out of a Pasteur pipette, to identify and count all the vitellogenic
oocytes. Oocytes can be counted using a microscope.
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Vo
(23
F= — XV

ovary

The relationship between fecundity and some morphometric measurements were determined by relating
total fecundity (F) data to standard length (LS), total weight (TW) using the following formula:

F=axSL°F=axTW®
Where F= Fecundity, a= Regression constant, b= Regression constant.
2.11. Statistical analyses

Data were analyzed using Analysis of variance (ANOVA) and chi-square analysis. The sex ratio was tested for
the expected 1: 1 ratio by using chi-square analysis. The ANOVA test was used for length and weight mean
comparisons between male and females.

3. Results and discussion

3.1. Sex ratio

A total of 458 males and 238 females were observed out of 696 samples examined. The sex ratio was 1: 0.52
(male to female). The difference in sex ratio was significant (p < 0.05).

3.2. Size range and population structure

Total lengths of Pseudotolithus senegalensis ranged from 12.0 to 36.0 cm. The difference in fish length
between males (ranges 12 cm — 35.4cm SL, mean 19.24 cm + 3.72 cm SL, N = 458) and females (12.5 cm — 36 cm,
mean 19.76 cm £ 4.80 cm, N = 238) is not significant (P > 0.05).

3.3. Size at first sexual maturity

The length at first maturity for males of Pseudotolithus senegalensis was 19.01 cm SL (Fig 1) whereas in
females it was 22.08 cm SL.
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Fig. 1. Cumulative plot percentage of mature of Pseudotolithus senegalensis from January to December 2014;
shown separately for males and females.

3.4. Gonadosomatic index

The gonadosomatic index of P. senegalensis ranged from 0.07 to 0.76. The mean gonadosomatic index was
0.23 £ 0.53. High gonadosomatic indices were observed in April and October.
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Fig. 2. Monthly changes in gonodosomatic index (GSI) of Pseudotolithus senegalensis females and males during
one cycle.

3.5. Hepatosomatic index
The annual HSI cycle in P senegalensis begins with a decrease in liver weight in January to March just prior to
maximum GSI levels in April, followed by an increase in July and September at the onset of mating (Fig. 3).

16

NMale
Female

14

=
(5]
+
Y

=
o

o4
»

2
o

Hepatosomatic index (%)

o
N

o
]

0.0

J F N A N J J A S o N D
Months
Fig. 3. Monthly changes in hepatosomatic index (HSI) of Pseudotolithus senegalensis females and males during one

cycle.
3.6. Relative growth condition factor

The condition factor, K for males (mean = 1.57 + 0.06; range = 1.43 — 1.74) was identical that of females
(mean= 1.57 + 0.16; range = 1.42 — 1.74). The condition factor for the combined sexes ranged from 1.42 to 1.74
with a mean value of 1.57 + 0.16 (Fig. 4).
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Fig. 4. Monthly changes in condition factor of Pseudotolithus senegalensis females and males during one cycle.
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3.7. Fecundity

The number of eggs in each mature ovary ranged from 78,612 eggs (in a fish of standard length 31.2 cm and
body weight 462.7 g) to 140,946 eggs (in a fish of standard length 36.0 cm and body weight 675.1 g). Fecundity was
positively correlated with length and body weight. The coefficient r was 0.99 and 0.98 for fecundity-length and
fecundity-weight relationship.

In the study, there were more females than males. The male to female ratio was significantly different (P<
0.05) from the expected ratio of 1: 1. In the west of Africa, Troadec (1971) and Sun (1975) were observed in the
population which is similar to the findings of this study. More male were observed in the population, which is
similar to the findings of this study. High gonadosomatic index recorded for both male and female in the months of
April and October. An increase in the average value of this index is indicative of a spawning event. This founding is
similar to that reported for this specie (Troadec, 1971; Sun, 1975). Pseudotolithus senegalensis seems to spawn
during the spring season as the GSI of females was the highest in April and October. The timing and duration of
spawning in fishes is generally coincide with periods in which environmental conditions are favourable for larval
survival and growth. In this periods adult spawning condition is optimal and their chance of survival is also high
(Sadovy, 1996). In our study the spawning season started in April and finished in June for the high season, when to
the early season it is started in October to November. This spawning period coincide white time when water
temperature is rising in the lvorian marine water (Morliére and Rébert, 1972).

As vitellogenessis proceeds in female of P. senegalensis GSI increases to a peak in May while HSI declines. The
inverse relationship between the HIS and GSI values can be related to the use of liver reserves during gonad
growth and maturation (Wallace and Selman, 1981). Weight of the liver in fish increases prior to reproduction, and
is associated with the synthesis of lipids and proteins necessary for gonad development. Similar fluctuations in
female HSI are reported for the Sciaenidae Sciaena umbra (Chakroun-Marzouk and Ktari, 2003). Seasonal variation
in HSI of the P. senegalensis has been attributed to fluctuations in lipid content of the liver, which has been
correlated with reproductive condition.

The length at first maturity of Pseudotolithus senegalensis suggests that male P. senegalensis attain maturity
at a smaller size than females. Similar result was reported for this specie by Troadec (1971). The length at first
maturity in this study is lower than the other estimate of size at maturity available for Pseudotolithus senegalensis
(Troadec, 1971; Sun, 1975). The lower size at maturity for cassava croaker in this study could be related to the
differences in environmental conditions, food availability, quality of food resources and/or fishing pressure could
also influence this difference in size at maturity. Stock density, food, and water temperature may influence the
growth of fish and further affect the age of first maturity (Tormosova, 1983). The smallest male found in the
sample to have reached maturity measured 15.3 cm, while the corresponding size for females was 16.3 cm.

Information collected from fecundity studies of P. senegalensis implied that it is a mean fecund fish with 10°
and 10° of eggs per female. Also, the relation of fecundity to length and weight of fish showed that there was a
positive correlation between fecundity and length and fecundity and body weight of P. senegalensis.

4. Conclusion

The results of this study signified that the deviation in sex ratio from the 1:1 distribution which was in favor of
females was not significantly different from the expected 1:1 distribution. High gonadosomatic indices recorded of
April and October suggest the possible spawning period of P. senegalensis which coincided the spring. P.
senegalensis may be considered as a low fecund fish when compared to other species of fish with millions of eggs.
This information will contribute valuable knowledge needed for fisheries management and knowledge of P.
senegalensis by increasing the knowledge of reproduction biology of P. senegalensis.

References
Adebiyi, A.F., 2012. Aspect of reproductive biology of big eye Brachydeuterus auritus (Valenciennes, 1832). Nat.
Sci., 10(2), 19-24.

Anyanwu, A.O., Kusemiju, K.I., 1990. Food of the croakers Pseudotolithus senegalensis (C.V.) and Pseudotolithus
typus (Bleeker) off the coast of Lagos, Nigeria. J. Fish. Biol., 37(5), 823- 825.

172




Soumaila Sylla et al. / Scientific Journal of Biological Sciences (2016) 5(7) 167-173

Chakroun-Marzouk, N., Ktari, M.H., 2003. Le corb des c6tes tunisiennes, Sciaena umbra (Sciaenidae): Cycle sexuel,
age et croissance. Cybium, 27(3), 211-225.

Colin, C., 1988. Coastal upwelling events in front of the Ivory Coast during the FOCAL program. Océanologique
Acta, 11(2), 125-138; 7(3), 9-19.

Fontana, A., Le Guen, C.J., 1969. Etude de la maturité sexuelle et de la Fécondité de Pseudotolithus (Fonticulus)
elongatus. Cahier ORSTOM, série Océanographique.

Kjesbu, 0.S., 1989. Oogenesis in cod, Gadus morhua L., studied by light and electron microscopy. J. Fish. Biol., 34,
735 - 746.

Lambert, Y., Dutil, J.D., 1997. Can simple condition indices be used to monitor and quantify seasonal changes in the
energy reserves of Atlantic cod (Gadus morhua)? Can. J. Fish. Aquat. Sci., 54, 104-112.

Morliere, A., Rebert, J.P., 1972. Etudes hydrologiques du plateau continental ivoirien. Document Scientifique
Centre Recherche Océanographique Abidjan, 2(3), 1-30.

Nunoo, F.K.E., Sossoukpe, E., Adite, A., Fiogbe, E.D., 2013. Food habits of two species of Pseudotolithus
(Sciaenidae) off Benin (West Africa) near shore waters and implications for management. Int. J. Fish.
Aquacult., 5(6), 142-151.

Pardoe, H., Thordarson, G., Marteinsdéttir, G., 2008. Spatial and temporal trends in condition of Atlantic cod
(Gadus morhua L.) on the Icelandic shelf. Mar. Ecol. Progr., 362, 261-277.

Sadovy, Y.J., 1996. Reproduction of reef fishery species. In: N.V.C. Polunin, & C.M. Roberts (eds.), Reef Fisheries,
Chapman and Hall, London, 15-59.

Seret, B., 2011. Poissons de mer de I'ouest Africain tropical. Institue de Recherche et de Developpement editions,
Marseille, 462.

Soro, Y., N'Da, K., Koffi, K.D., 2009. Impact de I'upwelling cotier sur I'abondance et les tailles des marlins bleus,
(Makaira nigricans, Lacepede, 1802) capturés au large de la Cote d’lvoire par les artisans pécheurs marins,
Tropicultura, 27(4), 205-210.

Sun, C., 1975. Etude de la biologie et de la dynamique de Pseudotolithus senegalensis Valenciennes (1833), poisson
Sciaenidae sur la cote Sénégalaise. These de Doctorat de I’Université de Bretagne Occidentale, France. 156.

Tormosova, I.D., 1983. Variation in the age at maturity of the North Sea haddock, Melanogrammus aeglefinus
(Gadidae). J. Ichthyol., 23, 68-74.

Troadec, J.P., 1971., Biologie et dynamique d’un Sciaenidae ouest africain. Pseudotolithus senegalensis V.
Document Scientifique Volume II, n°3, Décembre. C.R.O. Abidjan. 231.

Wallace, R.A., Selman, K., 1981. Cellular and dynamic aspects if oocyte growth in teleosts. American Zoologist, 21,
325-343.

Wooton, R.J., 1990. Ecology of Teleost Fishes. Ist edtn. Chapman and Hall, London. 344.

Wotton, R.S., 1994. Particulate and dissolved organic matter as food. In The Biology of Particles in Aquatic Systems
(ed R. S. Wotton), Lewis Publishers.

How to cite this article: Sylla, S., Tia, C.B., Kouakou, Submit your next manuscript to Sjournals Central
K.F., Kouame, A.C., Kouamelan, P.E., Atse, B.C., and take full advantage of:

e Convenient online submission

® Thorough peer review

* No space constraints or color figure charges

e Immediate publication on acceptance
Journal of Biological Sciences, 5(7), 167-173. e Inclusion in DOAJ, and Google Scholar

2016. Aspect of reproductive biology of the cassava
croaker, Pseudotolithus senegalensis (valenciennes,
1833) of Ivory coast continental shelf. Scientific

e Research which is freely available for
redistribution

1 snalc
Submit your manuscript at S B‘\}*J L BA® L fz:)

www.sjournals.com where the scientific revolution begins

173




