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ABSTRACT
The research was carried out to examine the effect of different volumes of honey on the
growth and percentage male Tilapia. Three hundred fry each weighed 0.066g and
1.75cm were used for the experiment. Different honey concentrations 0 .0,1.0, I. .5,2.0 and
2.5, as treatments 1, 2, 3, 4 and 5, respectively per litre of water. The fry were immersed for
24 hours in a glass aquarium (40x40x40cm). Each treatment was replicated three times in
complete randomized design (CRD) manner. The fry was put in 2 litres of water that has
been blended with honey in accordance with the concentration of each treatment.
Twenty (20) fry were immersed in honey solution and left for 24 hours. The result showed
that D4 had the highest growth in weight and length(1.74g and 3.62 ± 1.42) and the least
was in D1( 1.14g and 2.67 ± 0.65) after 5 weeks. D2 and D3 were (1.34 and2.78± 0.80; 1.54g
and 3.62 ± 1.42 )respectively. D4 had the best Mean daily weight gain, Relative Growth
Rate and Specific Growth Rate when compared to the other treatments. There was
significant different(P≤0.05) in the growth of the different treatments. Fry were randomly
collected from the different treatments, using Squash method, the males and female fry
were identified under the microscope(x40). D4 (40% of honey mixed with 2 litres of water)
had the highest percentage males(90%), followed by D3(80%) and D2(69%). D1(Control)
had the least percent males(33%). D5 was 50% males. From the result, it could be
concluded that 40% honey in 2litres of water could be used to generate high percentage
of males that will grow faster than the females.
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INTRODUCTION
Oreochromis niloticus is ideal for
culture dues to its high growth rates
adaptability to a wide range of
environmental conditions, ability to grow
and reproduce in captivity ability to feed
at low tropics level (Abdel –fattah,2002).
Oreochromis niloticus mature early and
can be easily bred in captivity all the year
round. They attain sexual maturity in 4 to 6
months while still being smaller than
marketable size. They also spawn
frequently (females every two to four
weeks during the spawning season).
Therefore, culture areas can become
saturated with vast numbers of smaller
and uneven sized fish, which are often
unwanted by fish producers or hatchery
operators (Pechsiri and Yakupitiyage,
2005, Megbowon and Mojekwu,2013).
Females grow slower in this species.
Males, and especially females, divert
energy which could be utilized for
somatic growth, into gamete production
and behavioral interactions. In addition,
competition with recruits in confined
environments further suppresses the
growth of stocked fish and can result in
30-50% of harvested biomass consisting of
largely unmarketable recruits (Mair et al.,
1995). Therefore, in semi-intensive or
intensive aquaculture, male tilapia is
preferred for culture and harvest to
reduce the possibility of unwanted
reproduction and stunting in grow-out
ponds, to obtain fast growing, more
uniform sized fish and to gain more
profit(Megbowon and Mojekwu,2013).
Despite
promising
expectations
in
Oreochromis niloticus aquaculture, there
are a series of factors that are considered
to be detrimental in the expansion of
production. Female organism of tilapia
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species has a high fecundity, generally
reproducing at a small size and exhibiting
stunted somatic growth at higher
densities, while male tilapias exhibit faster
growth rates and are often the preferred
gender
for
monosex
aquaculture(
Chakraborty et al. 2011). Monosex
population of male tilapia is produced by
treating spawn with a synthetic male
hormone 17α-methyl testosterone either
through immersion(Firmansyah et al., 2016
and Chaves-Pozo et al., 2018), addition in
fish feed(Soelistyowati et al., 2010) and
injection(Ahlina et al,. 2015). However,
the increased use of synthetic steroid
hormones
to
produce
monosex
populations of Oreochromis niloticus for
intensive productive systems may lead to
environmental
and
public
health
concerns(Sudrajat and Sarida 2006).
Moreso, the synthetic hormone is
expensive and could be beyond the
reach of fish farmers(Damayanti et al.,
2013; Asaduzzaman et al., 2019).
Therefore, alternative methods and new,
safe chemicals to produce monosex
tilapia populations should be considered,
such as the use of honey. It is known that
natural ingredient that has the same role
as synthetic steroid hormones for
masculization is honey and safer as well
as environmentally friendly(Pattiasina et
al., 2021, Kautsari et al.,2015, ContrerasSanchez et al.,2001) The objectives of this
study are to determine the effects of
immersion in honey on sex reversal, on
the growth performance of Oreochromis
niloticus, determine the survival rate of
Oreochromis niloticus after sex reversal
and estimate the ratio of male and
female Oreochromis niloticus.
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Materials and Methods
The study was conducted in the fish
hatchery of Department of Fisheries,
Teaching and Research farm, Modibbo
Adama University Yola, Adamawa State,
Nigeria. Adamawa State is in North
Eastern part of Nigeria; it is one of the
largest states in Nigeria and occupies
land size of about 36,917 square
kilometres. It is bordered by the states of
Borno to the northwest, Gombe to the
west and Taraba to the southwest. It is
located on latitude 9.20 – 9.330N,
longitude 12.30 – 12.500E and an altitude
of 185.9m. It has an average annual rain
fall of about 759mm with maximum
temperature of 39.70C.
Source of brood stock
Male and
female
broodstock
of
Oreochromis niloticus was obtained from
Department of Fisheries, Teaching and
Research
farm,
Modibbo
Adama
University of Technology Yola, Adamawa
State, Nigeria. The selected brood stock
were acclimatized for 1 week and fed
commercial fish feed. After which, they
were stock in the ratio 2 females: 1 male
and allowed be breed.
Preparation of Honey Solution
Honey used for this experiment were
obtained from Mayo Belwa, Adamawa
State. Different honey concentrations:0,
1.0, 1.5, 2.0, 2.5% of honey per/litre and
will be constituted into 2litres of water.
The honey and water were thoroughly
mixed by stirring until a homogenous
solution will be obtained.
Experimental design
Three hundred fry were used for the
experiment.
Different
honey
concentrations (1.0, I. .5,2.0, 2.5 and 0 .0)
as a control, as treatments 1,2, 3,4 and 5,
respectively per litre of water were used
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for the immersion for 24 hours in a glass
aquarium (40x40x40cm). Each treatment
was replicated three times in complete
randomized design (CRD) manner. The fry
was put in 2 litres of water that has been
blended with honey in accordance with
the concentration of each treatment.
Twenty (20) fry were immersed in honey
solution and left for 24 hours.
Procedure of the Applications of squash
technique in sex determination in fish
Fish are sacrificed and the gonads
are excised using fine forceps. (a
magnifier may be required). Collected
gonads are mounted on a glass slide and
few drops of aceto-carmine stain are
added. Gonads are lightly squashed with
a cover slip
The gonad mounts were examined
under a compound microscope using
magnification of 25 to 50. The male
gonad is composed of fine granular like
structure of spermatogonia and the
female is characterized with the structure
of circular oogonia
Often, females are easily identified
compared to males. The number of
tested fish (gonads) is related to statistical
requirements; a random sample of 30
specimens were used( Guerrero and
Shelton, 1974)
Growth Performance of Fry
The hatchlings were fed powdered
commercial feed at 10% percent body
weight, three times daily.
The following formulae were used
for the growth analysis according to
Adebayo and Popoola (2008):
Mean of the daily weight gain =
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Relative

growth

rate

(RGR)

=

Loge
-

Specific growth rate (SGR) = Loge

-

Survival

rate

=

Histological studies
The gonads of one male and
female were randomly collect from each
treatment. The gonads were preserved in
10% percent buffered formalin prior
histological process according Carson et
al 2009.
Statistical Analysis
Data will be subject to oneway analysis of variance (ANOVA)and
when ANOVA indicated that there was
statistical difference between stockings
densities means, will be used to
compared these means to determine
whether significantly difference existed
between the different treatments and
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parameters tested at 5percent level of
significance.
RESULTS AND DISCUSSION
The growth performance in
length (cm) of Oreochromis niloticus
treated with different volumes of honey
based on the result obtained in 5 weeks,
D3 had the highest length with the value
of 3.62 ± 1.42, followed by D4, D5 and D2
respectively with the values of 3.46 ± 1.27,
3.09 ±1.05 and 2.78± 0.80 respectively. D1
was observed to have the least growth
performance in length with the value of
2.67 ± 0.65.However, higher length gain
in the treatments with a similar
percentage of honey used for the sex
reversal of Oreochromis niloticus were
same the
present work though their
experiment lasted for 10 weeks(Heriyati
and Arfah 2012, Heriyati et al., 2015).
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Table 1: Growth performance in length (cm) of Oreochromis niloticus treated with different volumes of
honey.

-

Treatment

Length

D1

2.67 ± 0.65bc

D2

2.78± 0.80bc

D3

3.62 ± 1.42a

D4

3.46 ± 1.27ab

D5

3.09 ±1.05b

Means with different superscripts are significantly different (p<0.05)
Keys: D1 0% honey, D2 20% of honey mixed with 2 litres of water,
D3 30% of honey mixed with 2 litres of water, D4 40% of honey mixed with 2 litres of water

Figure 1 showed the growth performance
in weight of Oreochromis niloticus treated
with different volumes of honey. From the
figure below, it shows that all the
treatments have an equal weight value
of 0.06 in the first week of the experiment.
However, from the second week to final
week (i.e. the 5th week) reading there
were variations. At the fifth week D4 (30%

of honey mixed with 2 litres of water) was
observed to have the highest weight with
a value of 1.74, followed by D4, D1, D2 with
1.16, 0.96 and 0.88 respectively while D1
(0% honey) with a weight value of
0.82.This result agree with the work of
Abdullah 2018, that had higher growth in
masculinisation
of
fish.
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Figure 1: Growth performance in weight of O. niloticus treated with different volumes of
honey.

From the study, the percentage of male
and female Oreochromis niloticus treated
with different volumes of honey. D4 (40%
of honey mixed with 2 litres of water) was
observed
to
have
the
highest
percentage
of
male
Oreochromis
niloticus treated with honey with a value
of 90% but it was also observed to have
the lowest female percentage with
10%.This is in agreement with work on
Betta splendens through honey immersion
with 97% males and 3% females(Pattiasina
et al.,2021) for 12 hours. This was followed
by D3, D2, and D5, with a male
percentage value of 80%, 67% and 50%
-

respectively while D1 was observed to
have the least male percentage with a
value of 33% but also observed to have
the highest female percentage with a
value of 67%. The immersion of larvae
with honey solution can work effectively
for the process of male sex differentiation
by looking at the relationship between
the concentration of the honey solution
and the time of immersion(Wahyuningsih
et al.,2018). However, Pattiasina et
al.,2021 stated that this depends on the
type of fish used, the type of honey, and
the age of the larvae.
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Table 2:Percentage of males and females of Oreochromis niloticus treated with different volumes of
honey.
Parameters

Percentage of male

Percentage of female

D1

33% of male

67% of female

D2

67% of male

33% of female

D3

80% of male

20% of female

D4

90% of male

10% of female

D5

50% of male

50% of female

CONCLUSION
D4(40%) of honey mixed with 2 litres of
water) was observed to have the highest
percentage of male and growth
performance in length and weight. This
volume
of
honey
is
therefore
recommended for the production of
male O. niloticus.

of African catfish (clarias
gariepinus,
Burchell 1822). Journal of Fisheries and
Aquatic Science, 3,66-71.
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