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Abstract This research was conducted to determine the effects of feeding with several
honey contents to the gonad maturation of female Tilapia (Oreochromis niloticus). This
study used a completely randomized design (CRD). The research was divided into four

treatments and five replications. The treatments consisted of feeding honey with a dose of 0
ml/kg feed (PO=control), 100 mi/kg feed (P1), 200 ml/kg feed (P2), and 400 ml/kg feed (P3).
The parameters observed in this research were the gonad development stage (GDS),
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gonadosomatic index (GSI), and fecundity. The results showed that the treatment had a
significant effect (P<0.05) on GDS, GSI, and fecundity of the female Tilapia. Feeding with
a dose of 400 ml honey/kg feed gives the best value for GDS, GSI, and fecundity. [EFFECT
OF HONEY SUBSTITUTION IN FEED ON GONAD DEVELOPMENT OF FEMALE TILAPIA
(OREOCHROMIS NILOTICUS LINNAEUS, 1758)] (J. Math. Nat. Sci., 2(1): 1 - 6, 2022)

Introduction

Tilapia (Oreochromis niloticus) is one type of
fish that has high economic value, where the need
for seeds and fish consumption from year to year
tends to increase along with the expansion of
aquaculture. However, there are still some
obstacles that have not been met until now,
namely the low quality of seeds, unavailability of
seeds at any time on an ongoing basis, low egg
fertilization and egg hatching rates. One of the
causes of the decline in the quality of eggs and
larvae is thought to be due to the low quality of
the parent feed given. Parent feed which is
generally used in tilapia hatchery is commercial
feed for rearing and not specially made feed for
hatchery purposes, so that the results obtained are
not optimal in terms of both quality and quantity
of seeds.

One way to obtain optimal fish hatchery
results is to improve reproductive performance,
where reproduction can be improved, among
others, by improving the nutritional quality of
broodstock feed. Value fish that have easy
breeding properties result in decreased growth of

10-20% per generation which is characterized by
smaller body size, slow growth and fast gonad
maturity at small sizes (Yuliati et al, 2003). The
small size of the gonads makes the mother tilapia
will produce a few seeds with a small size as well.
Therefore, the handling of broodstock needs
attention, this is related to the success of the gonad
maturation process.

Many efforts have been made to stimulate
gonadal maturity, including environmental
manipulation and hormone administration.
However, this approach is expensive and can
leave unfavorable residues when consumed,
thereby reducing food safety (Effendi, 1997). One
alternative that can be done to produce freshwater
tilapia which has superior gonad quality naturally
is by giving honey supplements added to the
feed. Honey contains simple  sugars
(monosaccharides) such as fructose and glucose
which are needed by spermatozoa. Based on data
from the United States Department of Agriculture
(USDA), honey contains 38% fructose; 31%
glucose; 17.1% water; 7.2% maltose; 4.2%
trisaccharides and some polysaccharides, 1.5%
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sucrose, 0.5% minerals, vitamins and enzymes
(Hidayaturrahmah, 2010).

Utilization of honey has been widely used in
research in the field of fisheries. These studies
include the addition of honey to tilapia sperm
dilution material (Yunus et al, 2015). Soaking
tilapia larvae in honey solution (Agus et al., 2007).
The use of honey as a diluent for storage of catfish
spermatozoa (Pangasius pangasius) (Dea, 2005). But
so far there is still not much information on the
use of honey as an ingredient added to feed. In
connection with this, the purpose of this study is
to make honey as a feed ingredient that can have
a good effect on the development of fish gonads.

The addition of honey in the feed is to help
accelerate the process of gonad maturation so that
the reproductive process can be accelerated. Good
food will support the work of the body's organs
so that they can work better. Including hormones
and the endocrine system. The endocrine system
is very helpful in the reproductive process,
namely by regulating the function of the
reproductive organs.

Research Methods

Research time and site. This research was
conducted from December 2016 to March 2017.
The research was carried out at the Hatchery II
Center for Brackish Water Aquaculture (BPBAP)
Ujong Batee, Aceh Besar District, Indonesia.

Tools and materials. The tools used are plastic
containers (25l volume), buckets, aeration,
scoops, scoops, scissors, digital scales, spatulas,
cameras, caliper, calipers, feed printing machines,
trays, and stationery. The materials used were
honey, female tilapia, gloves, masks, fish feed and
0.9% NaCl solution.

Method. This study used a completely
randomized design (CRD), the test animals were
divided into four treatments and five replications.
The treatments consisted of feeding honey with a
dose of 0 ml/kg feed (PO=control), 100 ml/kg feed
(P1), 200 ml/kg feed (P2), and 400 ml/kg feed (P3).
The total number of test animals used was 20
samples. The basis for determining the dose refers
to the research conducted by Syaifuddin (2004).

Fish preparation and treatment. This study
used female tilapia that had been cultivated at
BPBAP Ujung Batee, Aceh Besar. The number of
fish used is 20 tails. This tilapia was initially kept
for a week in a plastic container and then treated
in the form of feeding with honey added at 08.00

WIB and 17.00 WIB for 21 days (Mukti, 2002).
During maintenance, the broodstock were given
feed that had been mixed with bee honey
according to treatment (0, 100, 200, and 400 ml/kg
of feed) with a protein content of 30% as much as
3% of body weight.

Observation of the shape, color and content of
the gonads. Observation of the gonads was
carried out by dissecting the fish stomach using
surgical instruments. Surgery starts from the anal
to the base of the head horizontally. The skin and
flesh of the fish belly are opened and the digestive
tract is set aside to make the gonads clearer. The
shape and color of the gonads are seen, then the
tilapia gonads are split open to see the inside and
the results are recorded.

Measurement of length and weight of gonad.
Tilapia gonads were then measured using a
caliper and weighed using an analytical balance
with an accuracy of 0.01 g, then the results were
recorded. Gonads were weighed to obtain the
gonadosomatic index (GSI). According to Effendi
(2002), the GSI value is calculated using the
formula: GSI = WG/WBx100, Where GSI =
Gonadosomatic index (%), WG = Weight of gonad
(g), WB =Weight of body (g).

Table 1. Determination of gonad development
stage (GDS) score

Score Characteristics of gonads and eggs

Ovaries are oval, reddish in color with
capillaries. Fills approximately half of
0  the lower abdominal space. Eggs are
visible to the eye. There are still many
eggs with morphology and color like
white powder.
Ovaries are oval, yellowish in color
with capillaries. Fills approximately of
1 the lower abdominal space. Eggs can be
seen by the eye, eggs that are like white
powder are decreasing and the majority
of eggs are yellow.
Ovaries are oval, yellowish in color
with capillaries. Fills approximately of
2 the lower abdominal space. Eggs can be
seen by the eye, very few eggs are like
white powder.
The ovaries are full (plump), the ovaries
are yellowish, filling more than of the
3 lower space, the eggs can be seen by the
eye, the eggs are round, some of them
are clear and ripe.
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Gonad development stage (GDS). GDS
observations of tilapia were based on the size,
color, and weight of the gonads and the ratio of
the gonads and the abdominal -cavity.
Observations also include the size, color and
shape of eggs based on Bagenal and Braum
(1968). In order for the data to be analyzed
quantitatively, further modifications were made
based on changes in the condition of the gonads
and eggs using a scoring system (Table 1).

Fecundity. Determination of fecundity in this
study was using the manual method. This
method is the best and most accurate way. How
to count eggs one by one from the gonads.
Fecundity were performed immediately after
gonadal measurement.

Data  analysis. Data obtained from
observations of GDS, GSI and fecundity, then
analyzed with one-way variance and continued
with Duncan Multiple Range Test.

Results

Tilapia that were given the test feed
treatment with various doses of adding honey
turned out to have different gonadal maturity.
This indicates that the different doses of honey in

the test feed affected the gonad development of
tilapia. The GSI value of tilapia ranged from
1.45% - 5.16%. The results of analysis of variance
on the GSI value of tilapia broodstock at various
doses of adding honey in the feed showed an
effect (P<0.05). After being continued with
Duncan's multiple-distance test, the results were
significantly different (Table 2).

The results of observations on the gonad
development stage (GDS) based on gonadal
morphology showed that the gonads of tilapia
(P0) had a round shape with reddish to yellowish
ovary color with various egg morphology
conditions. The results of observations on
gonadal morphology showed that the application
of honey had a significant effect on the GDS
value. The results of statistical analysis showed
an increase in the average GDS value in line with
the increase in the dose of honey (Table 2).

Tilapia which was given the test feed
treatment with different doses of honey, in fact
experienced an increase in fecundity in line with
the increase in the dose of honey given. The
results of analysis of variance showed that the
dose of honey treatment had an effect on the
mean fecundity, the higher the dose of honey, the
higher the number of eggs produced. Duncan
test results can be seen in Table 2.

Table 1. Statistical analysis results of gonadosomatic index (GSI) and gonad development stage (GDS) of

female tilapia

. Treatments
Variables Po P2 P3
GSI 1.922+0.37 2.850+0.41 3.65¢+0.37 427¢+0.63
GDS 092+0.28 1.30°+0.16 1.64<+0.13 1.75¢+0.16
Fecundity 144.602 + 25.25 235.200 +46.72 313.80c+ 50.10 336.00c +28.77

Where: Numbers followed by different superscripts show significant differences between treatments. The treatments consisted of
feeding honey with a dose of 0 ml/kg feed (PO=control), 100 ml/kg feed (P1), 200 ml/kg feed (P2), and 400 ml/kg feed (P3).

Observation of ovarian morphology showed
differences between control fish gonads
compared to fish gonads with the addition of
honey in the feed. After 21 days, the gonadal
morphology of P1, P2, and P3 treated fish was
more developed than the control, where the
control growth was slower based on oocyte
maturity and smaller in size (Figure 1).

Discussion

Table 1 shows that the mean GSI values of
tilapia were significantly different between
treatments (P<0.05). The mean value of GSI
increased with the addition of the dose of honey
in the feed. The addition of honey increased the
gonad weight of the tilapia which led to an
increase in the GSI value. The gonads of
oviparous animals such as fish enlarge in line
with the increase in the size of the egg they

contain. The egg cell will increase in size in line
with the synthesis of yolk in the vitellogenesis
process. The content of honey in the feed is
thought to increase the mechanism of
vitellogenesis in tilapia. Tyler (1991) stated that the
increase in GSI values could be caused by oocyte
development. Oocytes develop in parallel with
vitellogenesis. Vitelogenin is the egg yolk which is
the main component of the growing oocyte. Yaron
(1995) stated that during the vitolegenesis process,
egg yolk granules increase in number and size so
that the oocyte volume increases and will
eventually cause the GSI value to increase.

The mineral content in honey such as
potassium, calcium, magnesium, sodium and
phosphate is thought to help increase the gonad
maturity of tilapia. According to Marhiyanto
(1999) that in every 100 g of honey contained 205-
1676 ppm potassium, 49-51 ppm calcium, 19-35
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ppm magnesium and 18 ppm sodium. Syaifudin
(2004) argues that the high potassium contained
in the honey supplement given affects the change
in cholesterol contained in fish tissue to
pregnenolone. Pregnenolone is a source of
biosynthesis of steroid hormones by the adrenal
glands, these steroids affect the formation of
gonadal hormones and the development of
gamete cells.

ﬂ’

Figure 1. Gonad morphology of female tilapia,
where (a) Gonads treated with 0 ml honey/kg
feed, (b) Gonads treated with 100 ml honey/kg
feed, (c) Gonads treated with 200 ml honey/kg
feed, (d) Gonads treated with 400 ml honey/kg
feed. Blue arrows = capillaries, green arrows =
white powder, red arrows =mature eggs.

Furthermore, the mineral content of honey is
thought to help regulate reproductive hormones
that play a role in the vitellogenesis process.
According to Mommsen and Walsh (1988), the
mineral content in food can affect the activity of
hypothalamic neuroendocrine cells. GnRH
secreted into the blood will stimulate the pituitary
to secrete gonadotropin hormones. The
gonadotropin hormone then triggers the follicular
cells to produce the hormone estrogen. The
hormone estrogen in blood plasma will induce
liver cells to synthesize vitellogenin.

The increase in gonadal weight was thought to
be due to an increase in the secretion of
vitellogenin (egg yolk) induced by the honey
content in the form of calcium, potassium and
phosphate. According to Bjornsson and Haux
(1985), vitellogenin is a protein that binds to
calcium, potassium and inorganic phosphate.
Plasma levels of calcium, potassium and inorganic
phosphate physiologically regulate vitellogenin
synthesis. The beta-carotene content of honey can
affect the breeding process because it stimulates
the fertilization process. Parwata et al. (2010),

stated that the beta carotene content in honey
reached 1.9687 mg/100g to 3.6327 mg/100 g.

Gonadal development occurs when there is an
excess of energy for maintenance of the body,
while nutritional deficiencies can cause eggs to
experience atresia. According to Watanabe et al.
(1988) and Mokoginta (1992) of several factors that
can affect gonad maturation, feed quality has a
very close relationship with the quality of the eggs
produced. The effect of feed on gonadal
development was reported by Lovell (1988) that
the gonad maturity of Channel catfish is closely
related to the balance of the nutritional
composition of the feed which is needed for
gonadal development. Each species of fish
requires good nutrition, namely protein, fat,
carbohydrates, vitamins, and minerals as well as
energy for life activities. According to NRC (1983),
energy is needed by fish for metabolic processes,
body care, physical activity, growth and
reproduction. Edimarwan (2006) said that
nutrient deficiency, especially amino acids,
vitamins, and minerals can cause delayed egg
development and ultimately failure of ovulation
and spawning,

The value of fecundity of a fish species is
influenced by several factors including feed, fish
size, egg diameter, and environmental factors. In
addition, fecundity is a subject that can adapt to
various conditions, especially the response to feed
(Effendie, 2002). Honey added to the feed will
provide a supply of minerals and carbohydrates
for the production of tilapia vertebrate oocytes.
Vitelogenin is the main component of fish oocytes.
The supply of vitellogenin comes from outside the
ovary. Vitelogenin is derived from the vertebrate
liver which is carried by the blood to the oocyte.
Vitellogenin is classified as a
phospholipoglycoprotein molecule composed of a
protein functional group bound to a lipid, some
carbohydrates, and a phosphate group. In
addition, vitellogenin also has strong ion-binding
properties and thus can serve as the main mineral
supply for oocytes (Heffner and Danny, 2008).

Fish fecundity is influenced by hormonal
activity, where the clutch rhythm is controlled by
Luteinizing Hormone (LH) and Follicle
Stimulating Hormone (FSH) through a positive
feedback mechanism between the ovaries and the
pituitary-hypothalamus (Patino and Sullivan,
2003). Systemic inclusion of honey can increase
the release of hormones that play a role in egg
production, thereby increasing the fecundity of
tilapia. According to Mommsen and Walsh (1988),
eating activity will stimulate the hypothalamus to
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secrete  Gonadotropin  Releasing Hormone
(GnRH). Mineral content in food can affect the
activity of hypothalamic neuroendocrine cells.
GnRH secreted into the blood will stimulate the
pituitary to secrete gonadotropin hormones. The
gonadotropin hormone then triggers the follicular
cells to produce the hormone estrogen. The
hormone estrogen in blood plasma will induce
liver cells to synthesize vitellogenin. Sundararaj
(1981) During vitellogenesis, the hormone
estrogen produced by the ovaries is released into
the blood, then stimulates the liver to synthesize
vitellogenin. After being synthesized, vitellogenin
is released into the bloodstream and then
selectively absorbed by the oocyte, as a result, the
egg cell will grow bigger and ready to be
fertilized.

Conclusion

Based on the results of the study, it was
concluded that increasing the dose of honey in
tilapia broodstock feed had a significant effect on
reproductive performance, especially on gonadal
development and egg quality. Feed containing
honey 400 ml/kg of feed gave the best effect on
improving the quality of tilapia eggs, which was
indicated by the yellow color of the eggs.
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