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Abstract
This study evaluated the gender ratio in Clarias gariepinus production from five different
populations. 300 Juveniles fish each were sourced from five (5) fish farms. The fish were
grouped based on the farms into five populations (i.e. treatments) and were replicated thrice
with each replicate stocked with 100 fish in a square shaped experimental plastic tanks of Im
x Im x Im. Data obtained from the experiment were subjected to one-way analysis of
variance. Significant differences (p<0.05) were recorded in the values of final weight, mean
weight gain, specific growth rate, percentage survival and daily growth rate. The male-
female ratio showed that the females were more in number compared to their male
counterpart. There was no significant difference in the number of males, number of females
and weight of males across the populations. The female C. gariepinus in population 5 had the
highest value (246.41+2.73g) of final weight while those in population 3 had the least value
(205.95+13.17g) of weight. The fish in population 2 displayed a better growth curve
compared to other populations while fish in population 3 displayed the least curve. The curve
revealed that the fish grows at almost the same rate from day 0 to day 42 after which their
growth pattern changed. This study showed that the number of female fish in any production
outweighs the number of males.
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Introduction including temperature changes or exposure
Nigeria is the leading producer of C. to hormone active substances (Wallace et
gariepinus in the world with a production of al., 1999; Devlin and Nagahama, 2002;
89,193 tons in 2009 (FAO, 2011). The Baroiller et al., 2009). The within-
involvement of the private sector in the seed population variance in family sex ratio can
production and formulation of feed paved  be very high due to variance in the micro-
the way for this growth in production ecological conditions that affect eggs or
(Adewumi and Olaleye, 2011). Production ~ larvae (Wedekind, 2012). In most reptiles,
of the African catfish has risen sex is not determined at conception but later
tremendously from a mere 5,013 tons in during a specific window of time during
1992 to 181,601 tons in 2012 (FAO, 2014). embryonic or larval development. The
Development of seed production and  window isoften called “the thermosensitive
growth technologies, the species ability to ~ period” because incubation temperature is
withstand high densities, its high growth  often the most important sex-determining
rate, its ability to feed on a wide array of ~ factor in these species (Valenzuela and
feed and its high demand in the market can ~ Lance, 2004). Purely environmental sex
be ascribed to its increased production in ~ determination has been assumed to be quite
the world (Ponzoni, 2008). Seed production ~ common also in fish. Though, sex
is the critical aspect of any aquaculture  determination is genetic but in many fishes
practice. C. gariepinus is been produced in ~ and amphibians, sex is reversible by
the hatchery using hormones. Sex reversal environmental factors during a sensitive
can be induced by various factors, period that is typically very early in life.
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Risks of extinction are therefore increased
if population sex ratios deviate from 1:1
(Wedekind, 2012). Furthermore, coupled
with the fact that the artificial propagation
of catfish usually requires that the male fish
is sacrificed to obtain spermatozoa. This
could pose a danger of depletion to male
catfish which will indirectly affects the
female populations (Egwui and Nwankwo,
2015). Therefore, this study was aimed at
investigating the sex distribution and
growth performance of different
populations of C. gariepinus.

Materials and method

Location of study

This experiment was conducted at the
Nursery Unit of Motherhood fish farm,
Alogi area, Obantoko, Abeokuta, Ogun
state, Nigeria

Experimental procedure

Five populations of Clarias gariepinus
juvenile sourced from five different fish
farms in Ogun state otherwise referred to as
the treatments were used for this
experiment. The fish average initial weight
ranged between 18.38 - 18.98g. Each
population comprised of 300 pieces of
juvenile and replicated thrice, each
replicate was stocked with 100 fish in a
square shaped experimental plastic tank
(Im x Im x 1m). Commercial feed of sizes
2mm, 3mm, 4mm and 6mm were fed to the
fish twice daily at 5% body weight for 98
days under a flow through water system.
Dirt, fecal matters and uneaten feed were
siphoned out daily. Batch weighing was
carried out at 2 weeks (14days) intervals
during the experimental period using
electronic weighing balance (Torbal
AGZN120) to monitor the growth and
feeding rates. Water quality parameters
monitored during the experiment include
Temperature using a mercury in glass
thermometer, pH using a pocket-sized pH
meter (model-PHeP), Dissolved Oxygen
using digital oxygen meter (model H1-
9146). Conductivity was determined using
JENWAY 9071 model electrode. Ammonia
contents of the experimental water was
determined with the use of Hack kit model
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PO19A that measures from 0-50 mg/I.
Growth performance indices were
measured using the following formulae.

(Loge W; — Loge W;) x 100
Time (days)
Initial number of fish stocked — mortality x 100%
Initial number of fish stocked
W: — W)
Time

Specific growth rate (SGR, % per day) =

Survival % =

Daily growth rate (%) =

Wf=Final average weight of fish at the end
of the experiment

Wi = Initial average weight of fish at the
beginning of the experiment
Loge=Natural logarithm

Time =Number of days of experiment

The sex was determined by examining the
gonads with the naked eye in large
specimens and by using a microscope for
smaller ones. Differences between sex
ratios were based on secondary
characteristics (males develop external
genital papillae).

Statistical analysis

Data obtained from the experiment were
subjected to one-way analysis of variance
(ANOVA). The difference between the
means were determined using Least
Significant Difference (LSD) at 95%
confidence level (P<0.05). Statistical
software SPSS 20 was used for the analysis.

Results

The growth parameters of different
population of C. gariepinus juvenile are
presented in Table 1. There was no
significant difference (p>0.05) in initial
weight among the populations. Significant
differences (p<0.05) were recorded in final
weight, mean weight gain, specific growth
rate, percentage survival and daily growth
rate. The fish in population 2 had the
highest final weight gain, mean weight
gain, specific growth rate percentage
survival and daily growth rate while the fish
in population 3 had the least values for
these parameters.

The sex distribution and ratio of C.
gariepinus juvenile is presented in Table 2,
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Figure 1 and Figure 2. The male-female
ratio shows that the females are more in
number compared to their male counterpart.
There was no significant difference in the
number of males, number of females and
weight of males across the population.
Significant differences exist (p<0.05) in the
weight of female C. gariepinus at the end of
the experiment. The female C. gariepinus in
population 5 has the highest value of final
weight while those in population 3 has the
least value of weight. Among the males, the

fish in population 2 has the highest mean
weight while those in population 5 has the
least value. The growth pattern of C.
gariepinus from different population raised
for 98 days is presented in Figure 3. The fish
in population 2 displayed a better growth
curve compared to other populations.
While fish in population 3 displayed the
least curve. The curve revealed that the fish
grows at almost the same rate from day 0 to
day 42 after which their growth pattern
changed.

Table 1: Growth parameters of different population of C. gariepinus juvenile

Pl P2 P3 P4 PS5
IW (g) 18.38+0.16 18.52+0.82 18.42+0.20 18.98+0.25 18.63+0.21
FW (g) 403.19£9.59%  423.94£13.99°  352.21423.34°  384.83+13.87®  393.12422.02%
MWG 384.8049.62%°  405.42£13.32%  333.79+23.34°  365.85+13.69%  374.50+£22.15®
SGR 3.15+0.03 3.20+0.03* 3.01£0.07° 3.07+0.03 3.11£0.07
Survival (%)  77.00+£4.04® 80.00+4.36° 63.33+3.53°¢ 67.00+£3.21% 71.3342.03¢%¢
DGR 0.22+0.01% 0.23£0.01* 0.18+0.01° 0.20+0.01 0.21+0.01

aeMeans with different superscript on the same row are significantly different (p<0.05), IW = Initial Weight, FW =
Final Weight, MWG = Mean weight gain (g), SGR = specific growth rate, DGR = daily growth rate

Table 2: Sex distribution and ratio

® Female

P1 P2 P3 P4 P5
Final stock 77.00£4.04%°  80.00+4.36° 63.33+3.53¢ 67.00+£3.21% 71.3342.03%°
Final Wgt (g) 403.194£9.59®  423.94£13.99*  352.21+£23.34%  384.83+13.87% 393.12+22.02%
Number of males 26.00£3.51 35.334£3.38 25.00£3.79 28.00£2.08 25.67£4.48
Number of Females 51.00+6.08 47.00+4.36 38.33+0.33 39.00+2.00 45.67+3.53
Weight of Male(g) 166.27+£9.94 191.67+£16.33 146.27+10.32 168.00+4.89 144.31+£22.74
Weight of Female (g) ~ 236.78+6.17® 23227+18.91® 205.95£13.17% 216.83£9.46®  246.41+2.73*
Ratio (M:F) 1:1.96 1:1.34 1:1.52 1:1.39 1:1.80
eMeans with different superscript on the same row are significantly different (p<0.05)
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Figure 1: Male and female ratio in each population
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Figure 2: Male and Female ratio based on individual mean weight
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Figure 3: The growth pattern of C. gariepinus from different population
Table 3: Mean water parameters
Parameters Values
Temperature (°C) 29.08+1.47
pH 6.83+0.21
Dissolved Oxygen (mg/L) 6.74+0.43
Ammonia (mg/L) 0.35+0.41
Conductivity(LS/cm) 76.5+4.7
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Discussion

The sex ratio for male to female observed in
this study ranged from 1:1.34 to 1:1.96.
This indicates that there are more female
fish in the population than the male
counterpart. On the contrary, Anyanwu et
al. (2007) recorded a sex ratio of 1:1.08
from a population of fish which is highly
desirable for broodstock development and
hatchery operations for C. gariepinus
especially in Nigeria where the practice is to
sacrifice the male fish to obtain milt from
the male testis during induced breeding
operations. The difference may be due to
time and location. The present study is an
indication that production of male
broodstock for fingerling production of C.
gariepinus is under threat. In their
experiment, Cek and Yilmaz (2007) also
recorded a sex ratio 1:1.2 for Sharptooth
catfish cultured under laboratory conditions
Willoughby and Tweddle (1978) reported
that males were more than females in the
natural environment. These may be
attributed to endocrinal contamination in
their study area and the effects of
environmental contaminants on the
endocrine system of C. gariepinus, as their
study was conducted in the natural
environment (Cek and Yilmaz, 2007). Tyler
et al. (1998) concluded that a large amount
of androgen and oestrogen released into the
environment has the potential to disrupt the
endocrine system of fish.

The SGR observed in this study ranged
from 3.01 — 3.15. this is similar to the
observation of Agokei et al. (2010) who
recorded a range of 2.71 — 3.19%/day when
C. gariepinus fingerlings were fed with five
different commercial feeds. On the
contrary, Okomola et al. (2017) recorded
SGR range of 1.05 — 1.26 %/day in C.
gariepinus fingerlings fed diets containing
varying levels of groundnut oil. The
difference may be due to the difference in
the size of fish used (fingerlings of average
weight 1.86g), compared to juvenile fish
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used in this study. From this study, the
weight of female fish ranged from 205.95 —
246.41 g while that of their male
counterpart ranged from 144.31 -191.67 g.
This means that the females grow bigger in
weight than the males. This observation
disagreed with the observation of Cek and
Yilmaz (2007) who recorded a higher
weight for males than their female
counterpart in Sharptooth catfish.

Conclusion

This study established that fish from
different hatchery exhibit different growth
performance and growth patterns.
Differences were also recorded for gender
ratios in all the populations (Hatcheries).
Also, this study revealed that there are more
female than male fish the all the populations
examined. Therefore, it can be concluded
that the success of fish culture depends
largely on the source of the fish seed. It is
recommended that further research should
be carried out using more populations and
that alternative to male sacrificial in catfish
breeding should be sourced.
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