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Introduction: The African sideneck turtle (Pelusios castaneus), a freshwater turtle found in sub-Saharan 
Africa, recently became the focus of a number of biomedical research apart from its numerous trado-medical 

uses and very little consumption as meat in some quarters. This study was designed to investigate the gonad-

al and extragonadal sperm reserves of the African sideneck turtle, thereby generating data useful in the im-
proved breeding of the animal. 

Methods: The gonadal and extragonadal sperm reserves of the African sideneck turtle were investigated 

using twenty adult male African sideneck turtles. Following anaesthesia and turtle dissection, the testis and 
epididymis were harvested and spermiogram investigated using standard techniques. 

Results: The mean testicular (gonadal) spermatozoa concentration of the P. castaneus was 48.50 ± 2.13 x 

106/ ml, accounting for 27.5% of the total spermatozoa reserves, while that of the epididymis (extragonadal) 
was 127.61 ± 12.28 x 106/ml being 72.5% of the total sperm reserves with a significant difference (p < 0.05). 

The mean distribution of spermatozoa in the proximal, mid and posterior regions of the epididymis were 

35.17 ± 8.23 x 106 /ml,  38.38 ± 5.85 x 106/ml and 54.06 ± 7.39 x 106/ml respectively, representing 27.56%, 
30.01% and 42.36% respectively, of the total extragonadal sperm reserves of the P. castaneus. 

Significance: This report, being the first of its kind in this turtle, provides baseline data essential for a more 
productive selection of male turtles for breeding purposes as well as effective utilization of the sperm re-

sources of the P. castaneus. 
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Introduction 

Turtles of the genus Pelusios belong to the family Pelomedu-

sidae and are unable to fully withdraw their heads into their 

shells, instead drawing it to the side and folding it beneath the 

upper edge of the shell, and hence are called African sideneck 

turtles (Broadley and Boycott, 2009). Sideneck turtles can be 

found throughout most of the sub-Saharan regions of Africa. 

The African sideneck turtle (Pelusios castaneus) is a freshwa-

ter turtle used for a number of trado-medical purposes in 

South-West Nigeria and very little as food animal (Olukole et 

al., 2014a). 

The reproductive biology of tropical freshwater turtles has 

received little attention in comparison with that of temperate 

species. A few research findings on basic anatomy and the 

reproductive biology of the African sideneck turtle had been 

reported. These include spermatozoa morphology (Olukole et 

al., 2013), biometrical and histological observations on the 

testis and epididymis (Olukole et al., 2014a), morphology of 

the carapace (Olukole et al., 2014b) and spermatogenic cycle 

(Olukole et al., 2014c).  

 

 

There is need to provide information on the spermatozoa re-

serves of the animal for a more productive selection of male 

turtles for breeding purposes. This study was therefore de-

signed to investigate the gonadal and extragonadal sperm re-

serves of the African sideneck turtle thereby generating data 

useful in the improved breeding of the animal. 

Materials and methods 

Experimental animals 

Twenty adult male African sideneck turtles (Pelusios casta-

neus) with an average bodyweight of 0.72 kg and average 

curved carapace length of 26.4 ± 1.87 cm, were sampled in 

August and September 2015, a period of peak spermiogenesis 

(Olukole et al., 2014c). The twenty turtles were parts of sixty 

turtles sampled on the basis of ten turtles per month for a cal-

endar year during the process of investigating the annual 

spermiogenic cycle in the turtles (Olukole et al., 2014c). The 

turtles were collected from river drainages in Ibadan (Ogunpa, 

Odo-Ona, Odo-Oba and Oke-Ayo), Nigeria. Carapacial and p- 
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astral characteristics of the turtles, as described by Kirkpatrick 

(1995), were used in the determination of adulthood in the tur-

tles. The animals were kept in artificial ponds (6m x 6m x 1m) 

and were stabilized for 72 hours prior to the investigations car-

ried out. They were fed with commercial fish pellets ad libitum. 

The body weight of the animals was taken with the aid of a 

Microvar® weighing balance (Kern and Sohn, Balingen, Ger-

many). The turtles were anaesthetized with an intramuscular 

injection of ketamine-HCl (25 mg/kg body-weight). Turtle ana-

tomical nomenclature used in the study followed the reports of 

Lapparent De Broin (2001) and Wyneken (2001). The animals 

were subsequently sacrificed by cervical decapitation. The tes-

tes were removed after separating the plastron from the cara-

pace. All procedures were carried out according to the guide-

lines for the care and use of experimental animals (National 

Institute of Health (NIH), USA. The study was approved by the 

University of Ibadan Animal Care and Use Research Ethics 

Committee (UIACUREC: 12/13/05). 

Turtle dissection 

In order to separate the plastron from the carapace, a straight 

line cut through the inframarginal scutes of each animal was 

made craniocaudally, according to standard procedure earlier 

described by Wyneken (2001). This was followed by the de-

tachment of the thick connective tissue between the pectoral 

apparatus from the anterior part of the plastron and cutting 

through of the pelvic bones which were attached to the coelom-

ic surface of the plastron. The carapace was then separated 

from the plastron as described by Wyneken (2001). The super-

ficial and deep structures of the coelomic cavities of the turtles 

were exposed. The right and left testes and epididymis were 

then dissected out quickly and placed in Petri dishes containing 

normal saline prior to morphometric investigations. The weight 

of the testis and epididymis were determined using the Digital 

Microvar® weighing balance. The epididymis was carefully 

dissected out and separated into the proximal, mid and posterior 

regions on the basis of morphology.  

Sperm reserve studies 

Epididymal portions were minced separately using scissors and 

then washed out with 10 ml physiological saline. Two drops of 

Penicillin-streptomycin
®

 were added to prevent bacterial 

growth while Eosin drops were also added to stain the sperm 

heads. They were then stored at 5 ºC for 48 hours before mak-

ing final dilutions and counting in the improved Neubauer 

haemocytometer counter. Testicular portions were cut into 

small bits and homogenized at 6000 rev/min for 2 minutes. The 

homogenate was then diluted and treated as described for the 

epididymal fractions. The gonadal and extragonadal sperm re-

serves were then estimated as the total number of late sperma-

tids and spermatozoa in the homogenate as reported by Olukole 

et al. (2010). All homogenates were finally made up to 1:20 

before counting.  

Sperm count 

Sperm from each testis and epididymis were kept separate and 

assessed using an inverted light microscope. The spermatozoa 

were counted by haemocytometer using the improved Neubauer 

(Deep 1/10 mm, LABART, Germany) chamber as described by 

Pant and Srivastava (2003).  

Statistical analysis 

Data were expressed as means with the standard error of means 

using the GraphPad Prism Software version 4.00 for Windows.  

Analysis of variance was performed using one-way ANOVA 

while significance was reported at p < 0.05. 

Results  

The average weight of turtles used in the present study as well 

as spermatozoa reserves for the testis and epididymis are given 

in Table 1. The gross anatomy of the testis and epididymis is 

shown in Figure 1. Gonadal reserve accounted for 27.5% of the 

total spermatozoa reserves of the turtle while that of the epidi-

dymis was 72.5% of the total sperm reserves. 

The mean distribution of spermatozoa in the proximal, mid and 

posterior portions of the epididymis were 35.17 ± 8.23 x 10
6 

/ml,  38.38 ± 5.85 x 10
6
/ml and 54.06 ± 7.39 x 10

6
/ml respec-

tively; representing 27.56%, 30.01% and 42.36% respectively, 

of the total extragonadal sperm reserves of the P. castaneus 

(Table 1). There was no significant difference (p > 0.05) for 

spermatozoa counts in the proximal and mid portions of the 

epididymis while sperm counts in the posterior portion differed 

significantly (p < 0.05) from those of the proximal and mid 

portions of the epididymis. 

 

 

Table 1. Gonadal and extragonadal sperm reserves (mean±SE) in the P. castaneus (n = 20) 

Weight of Animal 

(g) 

GSR 

(x10
6
/ml) 

PRE 

(x10
6
/ml) 

MDE 

(x10
6
/ml) 

PSE 

(x10
6
/ml) 

ESR 

(x10
6
/ml) 

720 ± 12.42 48.50 ± 2.13 
a
 35.17 ± 8.23

 b
 38.38 ± 5.85

b
 54.06 ± 7.39

 a
 127.61 ± 12.28

d
 

Means with different superscripts within rows are significantly different (p < 0.05). GSR – Gonadal Reserve, PRE – Proximal Epididymis, MDE – Mid Epididymis, 

PSE – Posterior Epididymis, ESR – Extra Gonadal Reserve 
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Discussion 

Gonadal (testicular) and extragonadal (epididymal) reserves of 

the African sideneck turtle, being the first of its kind in turtles 

of African origin attempts to bridge the already wide infor-

mation gap on spermatozoa reserves between sea and freshwa-

ter turtles as there is hardly any information on the spermatozoa 

reserves of freshwater turtles. The higher value observed for 

extragonadal reserves when compared to that of the gonadal, 

means that the epididymis of the turtle has the capacity to hold 

spermatozoa for approximately thrice as much as its testis does. 

Similar patterns have been reported in mammals and reptiles 

(Akbarsha et al., 2006; Tanasanti et al., 2009; Oyeyemi et al., 

2011). 

 

Figure 1. Gross structure of the male reproductive organs of the 

African sideneck turtle, showing the three segments of the epi-

didymis. 
PRS: Proximal segment; MS: Middle segment; PTS: Posterior segment LK: 

Left Kidney; RU: Right Ureter; LDD: Left Ductus Deferens; RE: Right Epidi-
dymis; RT: Right Testis. 

 

The values for the total gonadal and extragonadal sperm re-

serves obtained in this study are slightly higher than those re-

ported by Tanasanti et al. (2009) in the olive ridley turtle 

(Lepidochelys olivacea) and hawksbill turtle (Eretmochelys 

imbricata). A number of factors, including nutrition, health 

status as well as species differences could have accounted for 

these. However, in terms of the pattern of relative gonadal and 

extragonadal spermatozoa reserves, the values obtained in the 

study are in conformity with those of the olive ridley turtle and 

hawksbill turtle (Tanasanti et al., 2009). The relative patterns of 

distribution of sperm reserves within the different portions of 

the epididymis are also similar to the patterns already reported 

in mammals (Oyeyemi and Babalola, 2006; Obidike et al., 

2007; Olukole et al., 2010; Oyeyemi et al., 2011). 

The sperm reserves obtained in the posterior (caudal) portion of 

the epididymis of the African sideneck turtle means that this 

portion is similar in function to the cauda epididymis of mam-

mals. In mammals, the cauda epididymis had been reported to 

store about 60-70% of the extragonadal spermatozoa reserves 

(Olukole et al., 2010; Oyeyemi et al., 2011).  

It has been reported that the epididymis in the turtle Chrysemys 

picta is primarily a storage organ and not an organ for sperm 

maturation or activation (Akbarsha et al., 2006). However, the 

mammalian epididymis plays an active role in the maturation of 

sperm, including the acquisition of motility and the modifica-

tion of membrane proteins essential for fertility (Oyeyemi et 

al., 2011). These are largely the result of secretions by the epi-

didymal epithelium and, as a result, substantial differences exist 

between pre-epididymal and post-epididymal sperm (Gist et al., 

2001). The epididymis may contribute to sperm maturation in 

some reptiles as well with secreted proteins being added to the 

membranes of snake or lizard spermatozoa (Gist et al., 2000). 

However, whether or not the epididymis in reptiles performs 

the role of sperm maturation has been argued in different stud-

ies (Selma, 2004; Sever and Hopkins, 2004). In the study of the 

snake Crotalus durissus terrificus, researchers indicated that 

sperm motility increased from the proximal to the distal region 

of the vas deferens, especially in the distal third (Selma, 2004). 

In the lizard, Sitana ponticeriana, it was suggested that a sub-

stance leaching out of the granules continues to keep the sperm 

quiescent but alive during storage in the male reproductive tract 

(Akbarsha et al., 2006). Further studies on the morphophysiol-

ogy of epididymis of the African sideneck turtle will be needed 

to establish its maturation function or otherwise. 

Conclusions 

Extragonadal spermatozoa reserve of the African sideneck tur-

tle is almost three times as much as its gonadal spermatozoa 

reserve while the posterior portions of the epididymis have the 

highest capacity to store spermatozoa in the animal. The out-

come of this work provides baseline information essential for a 

more productive selection of male turtles for breeding purposes 

as well as effective utilization of the sperm resources of the P. 

castaneus. The data made available by the study are also ex-

pected to be useful in comparative reptilian andrological stud-

ies.  
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