International Journal of Research Studies in Zoology “~
Volume 4, Issue 3, 2018, PP 28-36 m
ISSN No. 2454-941X

DOI: http://dx.doi.org/10.20431/2454-941X.0403005
www.arcjournals.org

Habitat-Based Breeding Strategies of Female Hoplobatrachus
occipitalis (Anura: Dicroglossidae) from Daloa Department,
Midwest of Cote d'lvoire

ALIKO N’guessan Gustave' , ASSEMIAN N’guessan Emmanuel', BOUSSOU Koffi Charles®,
KEITA Gaoussou', KONAN Koffi Félix*

'Department of Biodiversity and Sustainable Management of Ecosystems, Faculty of Environment, Jean
Lorougnon Guédeé University, POB 150 Daloa, Céte d’Ivoire

*Corresponding Author: ALIKO N’guessan Gustave, Department of Biodiversity and Sustainable
Management of Ecosystems, Faculty of Environment, Jean Lorougnon Guédé University, POB 150 Daloa,
Cote d’Ivoire

Abstract: Habitat impact on reproductive biology of female Hoplobatrachus occipitalis had been studied in
wetlands of Daloa Department. Two sites were sampled; one located in urban areas (Fatiga) and the other in
rural areas (Zaliohouan). Four night and day sampling surveys were conducted from June to July 2017.
Specimens of Hoplobatrachus occipitalis were captured and females dissected to determine gonado-somatic index
(GSI), fecundity and egg diameter. Sex ratios were largely in favor of females in both populations (f:m=1:0.40 at
Fatiga and f:m=1:0.68 at Zaliohouan). Mean female size did not vary significantly between sampled sites
(SVL=92.9348.46 mm and SVL=97.67+8.53 mm respectively at Fatiga and Zaliohouan). Reproductive
parameters varied little between populations. However, the highest values were obtained at the rural site.
Averages of GSI were 8.81 and 10.94% in Fatiga and Zaliohouan females, respectively. Concerning absolute
fecundity, average of 1872.47+499.87 eggs was obtained in females at Fatiga against 2467.13+1314.65 eggs at
Zaliohouan. Mean oocyte diameter was 1.12+0.29 mm at Fatiga against 1.20+0.22 mm at Zaliohouan. There was
positive correlation between female size and fecundity. But negative correlation was observed between female size
and oocyte diameter. Low spatial variability in parameters indicated adaptation capacity in reproduction of

Hoplobatrachus occipitalis.
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1. INTRODUCTION

Hoplobatrachus occipitalis is a common and widespread West African frog occurring in both savanna
and disturbed forest habitats. It also inhabits diverse water habitats including small, large, fast
flowing, stagnant, temporary and or permanent water bodies [1]. This frog species is native to Nigeria
and in view of the wide distribution; it is tolerant to a wide variety of habitats [2]. The presumed large
population of H. occipitalis led to its categorization as “Least Concern” by the International Union for
Conservation of Nature (IUCN) probably because it is unlikely to be declining fast enough to qualify
for listing in a more threatened category. Its population however, is on the decline [3].

This frog species is consumed by African populations for whom it represents an important source of
animal protein. In Nigeria, H. occipitalis was identified as the most commercialized species [4]. In the
region of Kisangani (Democratic Republic of Congo), the species was much appreciated and
exploited for human consumption [5]. In Céte d'lvoire, consumption of frogs concerns particularly
some people in the west of the country. In the Department of Daloa, the humid climate favors the
existence of many wetlands including ponds and shallows. These ecosystems have favored
proliferation of amphibian populations in both urban and rural areas. Among the frogs encountered in
this Department, Hoplobatracus occipiltalis is one of the most abundant and most consumed. This
species is therefore subject to strong human predation in order to satisfy the demand for food
consumption. Faced with the threat of overexploitation of the natural stocks of this frog, it is
necessary to consider an artificial production of the species. In this perspective, Knowledge of
reproductive biology of the species in its natural habitat is essential.
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Anuran reproductive biology has interested researchers for decades. Detailed research has focused on
reproductive endocrinology (e.g. [6, 7]), mating systems [8, 9], communication [10, 11], parental care
[12, 13], reproductive modes [14], and larval biology [15]. But understanding of the ecology and
evolution of anuran reproduction is far from complete, as suggested by observations of peculiar
behaviour and natural history in some species [16].

The purpose of this study was to assess the impact of habitat on the reproductive biology of the
female frog Hoplobatrachus occipitalis in wetlands of Daloa Department.

2. MATERIALS AND METHODS
2.1.Study Sites

An urban site and a rural site were selected in Daloa Department of Cote d’Ivoire (Figure 1). The
urban site is located in Fatiga district of Daloa city (6°52°30°’N - 7°34°30”’W). This site is a shallow
used for rice growing. The rural site is composed of ponds located in the surrounding vegetation of
Zaliohouan village (6°47°29°°N - 7°46°5”’W). The local climate is tropical wet, type of transition.
This climate is characterized by two seasons: a rainy season from April to September and a dry season
from October to March. Annual rains increased from 1868.5 mm in 1968 to 1120.4 mm in 2005 [17].
Some physico-chemical parameters of the study sites are presented in table 1.
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Figurel. Location of study sites

Tablel. Some physico-chemical parameters of study sites in Daloa Department of Céte d’Ivoire

Parameters Fatiga site Zaliohouan site
Water temperature (°C) 23.20-23.40 23.05-24.20

pH of waters 7.17-7.27 5.99-7.09
Water conductivity (uS/cm) 305.85-378.90 137.40-261.00
Humidity of the air (%) 72.23-74.60 66.90-70.40

2.2.Data Sampling

Frog fauna was sampled weekly from June to July 2017. Specimens were collected using visual and
auditory search according to the standard techniques of [18] and [19]. Surveys were conducted at
night and during daytime. Captured individuals had been identified using keys and descriptions
established by [20] and [19]. Concerning specimens of Hoplobatrachus occipitalis, males were
distinguished from females by their vocal sac. For each female, total weight and snout-vent length
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(SVL) were recorded. Then, the female had a longitudinal incision made along the abdominal surface,
whereby the ovaries were removed and weighed on a precision scale (0.01 g). Body mass (BM) of the
female was also recorded after dissection. Mature eggs of ovaries were counted and individual egg
diameter was measured to the nearest 0.1 mm with an ocular micrometer in a Zeiss stereomicroscope.

2.3.Data Analysis

Individual lengths (SVL) of females were used to obtain size frequency distribution and mean size of
females per study site. Frequency distribution of egg diameters was also plotted per site and mean
values were compared. Sex ratio of each population was determined as number of males for one
female [21]. The Chi-square test was used to assess if sex ratio (f:m) differed significantly from the
expected ratio 1:1.

We determined female gonado-somatic index (GSlI) as follows:
GSI=GMx100/BM where GM and BM represent ovary mass and body mass respectively [22].

Absolute fecundity (Fa) was estimated by gravimetric method through sub-sampling [23]. Relative
fecundity in length (F.) and relative fecundity in weight (Fw) were assessed respectively as number of
eggs per unit of total length (SVL) (Eggs/mm) and number of eggs per unit of body weight (Eggs/g)
[23]. Fecundity and egg diameter were correlated to female size (SVL) using linear regression
analysis [24].

Differences between mean values of study sites were assessed using the t-test after checking that data
distribution is normal. Statistical analyzes were performed with STATISTICA 7.1 software. A
significance level of p = 0.05 was used.

3. RESULTS
3.1.Sex Ratio in Hoplobatrachus occipitalis Populations from Study Sites

At the site of Fatiga, 28 males and 57 females were sampled, representing a sex ratio f:m of 1:0.40. At
the site of Zaliohouan, samples were composed of 62 males and 91 females, indicating a sex ratio f:m
of 1:0.68. Both sex ratios were significantly female-biased ratios (x°=9.89; p<0.05 for population of
Fatiga and ¥’=5.5; p<0.05 for population of Zaliohouan).

3.2.Females’ Size

Size of female Hoplobatrachus occipitalis ranged from 80 to 110 mm SVL at Fatiga site (N=15) and
from 84 to 116 mm SVL at Zaliohouan site (N=15). Size frequency distribution indicated one mode at
90-95 mm SVL for both populations (Figure 2). Mean size was 92.93+8.46 and 97.67+8.53 mm SVL
respectively for females of Fatiga and Zaliohouan; and did not varied significantly from one study site
to another (t-test: t=-1.53; p>0.05) (Figure 3).
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Figure2. Size (SVL) frequency distribution of female Hoplobatrachus occipitalis from Fatiga and Zaliohouan in
Daloa Department
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Figure3. Spatial variability in size (SVL) of female Hoplobatrachus occipitalis from Fatiga and Zaliohouan in
Daloa Department

3.3. Gonado-Somatic Index

For females from Fatiga, gonado-somatic index varied from 2.89 to 21.07% with average of
9.54+5.05%. Concerning females from Zaliohouan, the lowest GSI was 5.54% while the highest was
24.25%, and the average was 11.59+5.25%. GSI of these two populations of females Hoplobatrachus
occipitalis were not significantly different (t-test: t=-1.09; p>0.05) (Figure 4). The smallest mature
female measured 80 mm SVL at Fatiga and 84 mm SVL at Zaliohouan.
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Figured. Spatial variability in gonado-somatic index of female Hoplobatrachus occipitalis from Fatiga and
Zaliohouan in Daloa Department

3.4. Absolute Fecundity and Relative Fecundity

Absolute fecundity (Fa) varied from 978 to 2935 eggs for females from Fatiga with average of
1872.47+499.87 eggs. At Zaliohouan, the lowest Fa was 1011 eggs while the highest was 5267 eggs,
and an average of 2467.13+1314.65 eggs was recorded. There was no significant difference between
fecundity of the two populations of females (t-test: t=-1.64; p>0.05) (Table 2).

Mean values of relative fecundity in length (F_) and relative fecundity in weight (Fy) were higher for
females from Zaliohaouan (F =25.19+£13.04 eggs/mm, range: 12.04-48.77 eggs/mm; Fy=37.50%
21.07 eggs/g, range: 13.37-73.94 eggs/g) in comparison to females from Fatiga (F =20.14+4.76
eggs/mm, range: 9.50-27.69 eggs/mm; F,=33.24+9.65 eggs/g, range: 15.01-52.74 eggs/g). However,
no significant difference was observed between these values (Table 2).
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Table2. Descriptive statistics of absolute fecundity (Fa), relative fecundity in length (F_) and relative fecundity
in weight (Fw) of female Hoplobatrachus occipitalis from Fatiga and Zaliohaouan in Daloa Department

Fatiga site Zaliohouan site t-test
(N =15) (N =15)
Fecundity Min - Max Mean Min - Max Mean t p
+SD +SD
Fa (Egg/clutch) | 978-2935 1872.47 1011-5267 2467.13 -1.637 0.113
+499.87 +1314.65
F. (Egg/mm) 9.50-27.69 20.14 12.04-48.77 25.19 -1.408 0.170
+4.76 +13.04
Fw (Egg/g) 15.01-52.74 33.24 13.37-73.94 37.50 -0.711 0.483
+9.65 +21.07

3.5.Eggs Diameter

For females sampled at Fatiga, egg diameter ranged from 0.48 to 1.53 mm and exhibited an unimodal
pattern; with mode at: 1.0-1.1 mm. Females from Zaliohouan presented egg diameter ranging from
0.88 to 1.68 mm and showed also unimodal pattern with mode at: 1.1-1.2 mm (Figure 5). Mean egg
diameter did not differed significantly (t-test: t=0.84; p>0.05) between the two populations of females
(Mean diameter of 1.12+0.29 mm for females at Fatiga and mean diameter of 1.20+0.22 for females
at Zaliohouan) (Figure 6).
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Figure5. Egg diameter frequency distribution of female Hoplobatrachus occipitalis from Fatiga and
Zaliohouan in Daloa Department.
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Figure6. Spatial variability in egg diameter of female Hoplobatrachus occipitalis from Fatiga and Zaliohouan
in Daloa Department
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3.6.SVL-Fecundity and SVL-Egg Diameter Relationships

For females from Fatiga and Zaliohouan, there was positive correlation between absolute fecundity
and SVL (Figure 7), but correlation was not significant neither at Fatiga nor at Zaliohouan (r=0.249;
p>0.05 for females at Fatiga; r=0.243; p>0.05 for females at Zaliohouan).

Relationship between egg diameter and SVL indicated negative, but not significant, correlation for
both populations of females (r=-0.200; p>0.05 for females at Fatiga; r=-0.019; p>0.05 for females at
Zaliohouan) (Figure 8).

3.8

Faflkga (M =:15) Zailiaivasn (M = 15)

Log (Fa)= 1728 + 0777 Log (3VL) Log (Fa)= 0.402 + 1.475Log (3WL)

LR k!

Lo (Fa)
W
[]
o
UU

BB 1,82 1,96 2,00 204 2,08 1,88 1,82 1,96 2,00 2,04 2,08

Log (SVL) Log (SVL)

Figure7. Regression between female size (SVL) and absolute fecundity (Fa) in Hoplobatrachus occipitalis from
Fatiga and Zaliohouan in Daloa Department
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Figure8. Regression between female size (SVL) and egg diameter in Hoplobatrachus occipitalis from Fatiga
and Zaliohouan in Daloa Department

4. DISCUSSIONS

Sex ratios recorded in both study sites differed significantly from the equilibrium sex ratio (1 female
for 1 male). The high abundance of females relative to males could be due to high predation of
riparian populations on male individuals. Indeed, males are much more identifiable and captured
because of the songs they emit. This finding was different from those of [25] obtained in Banco
National Park, where males were predominant in the population of Hoplobatrachus occipitalis. As
Banco Forest is a protected area, the predominance of males could be explained by the almost non-
existence of human predation. Female size indicated low spatial variability between the two sampled
sites. This result could be explained by a wide availability of food resources in the two study sites.
Otherwise, maximum sizes recorded in this study (SVL=110 mm at Fatiga and SVL=116 mm at
Zaliohouan) were larger than maximum size of females sampled in Comoé National Park by [1]
(SVL=65 mm).

International Journal of Research Studies in Zoology Page | 33



Habitat-Based Breeding Strategies of Female Hoplobatrachus occipitalis (Anura: Dicroglossidae) from
Daloa Department, Midwest of Cote d'lvoire

Concerning gonado-somatic index and fecundity, highest values were obtained at the rural site of
Zaliohouan. The low values recorded at Fatiga would be a consequence of the relatively high degree
of anthropization in this site. Amphibians are very sensitive to any changes in their habitat because of
their mid-aquatic and mid-terrestrial lifestyle. The disruptive factors are diverse: habitat destruction,
pollution, climate change, etc [26, 27]. The gonado-somatic index reported by [25] for female
Hoplobatrachus occipitalis in Banco National Park (GSI1=2.6-11.5%) are within the range of GSI
values of females analyzed in this study (GSI=1.18-24.25%). However, mean absolute fecundities
recorded in this study were lower than that reported by [25] who obtained an average absolute
fecundity of 3286 oocytes. In addition, the size of the smallest mature female observed in this study
(SVL=80 and 84 mm respectively at Fatiga and Zaliohouan) was smaller than that of the smallest
mature female observed by [25] in Banco National Park (SVL=122 mm).

Egg diameters of females did not differ significantly between the two studied sites. This finding may
reflect the ability of Hoplobatrachus occipitalis to cope with the adverse effects of anthropization of
its habitat. Indeed, this frog is presented as characteristic species of degraded habitats [28]. Egg
diameters observed in this study (Egg diameter=0.5-1.7 mm) were close to those obtained by [29] in
Outamba-Kilimi Region of Sierra Leone (Egg diameter=1.6-1.8 mm). But, our values remained much
lower than those reported by [30], [25] and [31]. Mean oocyte diameters of 2.7 and 3 mm were
recorded respectively by [25] and [30]. Oocyte diameters obtained in females of Hoplobatrachus
occipitalis by [31] ranged from 2.9 to 3.7 mm.

Our results showed positive correlation between absolute fecundity and SVL and corroborated those
of [32] who stated that female size is positively correlated with fecundity in many species of frogs
(e.g. [33, 34]). But, this author added that egg production may exhibit considerable variation among
females in a single population (e.g. [33]). Besides size, other factors may influence female fecundity,
as environmental conditions and female nutritional state (e.g. [33]). However, low negative
correlation was observed between female size and egg diameter. This finding differed from [32]
results which indicated positive and significant correlations in female frogs of the Pantanal, Brazil
(e.g. Chiasmocleis mehelyi, Hyla nana, Leptodactylus chaquensis, Lysapsus limellus, Phrynohyas
venulosa, Pseudis paradoxa and Scinax acuminatus). According to [32], this fact may probably be
related with many different selective pressures leading to differences in egg sizes.

5. CONCLUSIONS

This study focused on spatial variability of some reproductive parameters of the edible frog
Hoplobatrachus occipitalis in two different sites of Daloa Department. Female’s size varied little
from one site to another. Sex ratios in both populations were largely in favor of females. Analyzed
reproductive parameters did not differ significantly between the two populations. However, the
highest values were obtained at the rural site. Correlation was positive between female size and
fecundity. But low negative correlation was observed between female size and oocyte diameter. The
low spatial variability in these reproductive parameters would indicate an adaptive capacity in the
species' reproduction. This adaptability could be a major asset for the renewal of the natural stock.
Finally, given the socio-economic importance of this edible species, it would be interesting to
consider artificial reproduction trials in order to control its breeding.
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