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One day after fertilization (days post-fertilization/dpf) fish were exposed to different medium
temperature ranges: 28-29 °C, 30-31 °C, 32-33 °C and room temperature as a control for 35 days
each aquarium contained 110 fish. Every day the Nilem fish are given food containing 40% protein

Keyword:

g;frfg;antlatlon every 9 am and 4 pm. Thirty fish in each treatment were measured for body length at day 10 dpf and

Growth day 35 dpf to determine fish growth. Six fish 35 dpf from each treatment were fixed in 70% alcohol

Teleost for making histological preparations using the paraffin method, Haematoxylin-Eosin staining. Fish

Thermal survival data growth data in the form of fish length were analyzed using ANOVA. Gonadal
differentiation data were analyzed descriptively. Results: There was no significant difference in the
growth of fish in all treatment and control groups. The average survival rate of fish in all treatment
and control groups was 100%. Observation of the gonads showed that the gonads were not
differentiated in all treatment and control groups. Conclusions: The room temperature ranges up to
330C supports the growth of Nilem fish with gonad development in the indifferent gonad stage.

Diferensiasi Gonad Ikan Nilem (Osteochilus vittatus) dengan Perlakuan Suhu

ABSTRAK

Kata kunci: Background: Diferensiasi gonad pada beberapa ikan seperti pada kelompok tilapia dipengaruhi
Diferensiasi oleh faktor lingkungan, yaitu suhu. Tujuan dari penelitian ini adalah untuk mengetahui proses
Gonad
Pertumbuhan
Teleostei
Termal

diferensiasi gonad ikan Nilem (Osteochilus vittatus) dengan pengaruh suhu. Metode: Ikan umur 1
hari paska fertilisasi (days post fertilisation/dpf) didedahkan pada kisaran suhu medium yang
berbeda yaitu: 28-29 °C, 30-31 °C, 32-33 oC dan suhu ruang sebagai kontrol selama 35 hari masing-
masing akuarium berisi 110 ikan. Setiap hari ikan Nilem diberi pakan yang mengandung 40%
protein setiap pukul 09.00 WIB dan pukul 16.00 WIB. Suhu akuarium pemeliharaan diukur setiap 5
hari untuk pengecekan. Tiga puluh ikan pada masing-masing perlakuan diukur panjang tubuhnya di
hari ke 10 dpf dan hari ke-35 dpf untuk mengetahui pertumbuhan ikan. Enam ikan umur 35 dpf dari
masing-masing perlakuan difiksasi dalam alkohol 70% untuk pembuatan sediaan histologis dengan
metode paraffin dengan pewarnaan Haematoxylin-Eosin. Data sintasan ikan data pertumbuhan
berupa panjang ikan dianalisis menggunakan ANOVA. Data diferensiasi gonad dianalisis secara
deskriptif. Hasil: Pertumbuhan ikan pada semua kelompok perlakuan dan kontrol tidak terdapat
perbedaan yang nyata. Rata-rata sintasan ikan di semua kelompok perlakuan dan kontrol adalah
100%. Pengamatan terhadap gonad menunjukkan bahwa gonad belum terdiferensiasi di semua
kelompok perlakuan dan kontrol. Kesimpulan: Kisaran suhu ruang hingga 33 °C mendukung
pertumbuhan ikan Nilem dengan perkembangan gonad dalam tahap gonad indiferen.
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Introduction

Gonadal differentiation of teleost possesses higher
plasticity than other vertebrates (Martinez-Bengocheaa et
al,, 2020). In mammals, gonadal determination onset in the
embryonal stage and determines the next stages, i.e. testes
and ovary formation and the formation of secondary sexual
organ formation (Tang, F. et al., 2020). Differentiation of
gonad is affected by several factors, either internal or
external factors. Exogenous steroid existence affects the
differentiation of gonad in a teleost (Martinez-Bengocheaa
et al,, 2020). The plasticity of the gonads in teleost and the
effect of temperature on gonad differentiation have been
investigated in tilapia. Increased temperature up to 34 °C
has been shown to direct the differentiation of gonads into
testes and cause masculinization in tilapia (Oreochromis
niloticus) treated for ten days during the critical phase of
gonadal differentiation (Tessema et al, 2006).
Furthermore, the treatment temperatures up to 36 °C in
genetically all-female (XX) tilapia larvae for ten days in the
critical phase of gonad differentiation, resulted in male
tilapia with functional testes (Habibah et al, 2017).
Research of the effects of temperature has been extensively
investigated on tilapia (Baroiller et al,, 1995; D'Cotta et al,,
2001; Habibah et al., 2017; Tessema et al., 2006; Wessels et
al,, 2014; Wessels & Horstgen-Schwark, 2007, 2011).

Nilem fish is an indigenous species of Indonesia which
has substantial economic value (Syandri et al., 2017). Nilem
fish, national scale production, is still not able to fulfil
national needs. Various researches related to Nilem fish
were carried out in order to increase this aspect of fish
production, one of which is the aspect of growth through
stocking density (Herawati et al, 2019), nutrition
(Setyaningrum et al, 2017; Syandri et al, 2017)
reproduction aspects such as Nilem fish fecundity (Netti
Aryani & Mardiah, 2017), Nilem fish spawning (Muchlisin,
2014), polyploidization (Eriani et al, 2017), gynogenesis
(Zulhardi et al,, 2016) and genetic variety (Azrita, Hafrijal
Syandri, J. et al, 2014). Optimal growth of Nilem fish is
determined by stocking density support growth, i.e. 100
fish/m2 (Herawati et al., 2019).

Methods

The research was conducted using experimental
methods with a completely randomized design. The
treatments tested were temperature ranges: 28-29 °C, 30-
31 °C, 32-33 °C and room temperature as a control. The
tools and materials used were Nilem fish age one day after
fertilization (dpf), water in the aquarium, aquarium heater,
black plastic aquarium coating, nets as aquarium coverings,
aerators, thermometers, Petri dishes and millimetre
measuring blocks for measuring fish body length, sample
bottles, alcohol 70% as a fixative, solution and paraffin for
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histological preparations and Haematoxylin-Eosin staining,
and microscopes for histological observation.

Nilem fish age one day after fertilization were obtained
by assisted spawning using O. vittatus broodstock induction
using a GnRH analogue (Ovaprim, 0.5 cc/kg BW). A total of
110 Nilem fish age one day after fertilization were exposed
to 12 aquariums with the temperature adjusted according
to the range tested. The heater was placed in an aquarium
filled with water, 24 hours before treatment. The control
group aquarium was not equipped with a heater.

Temperature treatment was carried out for 35 days.
Every five days were measuring the temperature of the
water in the aquarium. Fish were fed with 40% protein
feed of approximately 5 grams every 09.00 am and 04.00
pm. On the first, tenth and 35th day, the fish's length was
measured by placing the fish in a petri dish filled with
water and placed on a millimetre block. Thirty fish were
measured for body length. Six out of 30 sampling fish were
killed and fixed in 70% alcohol solution for making
histological preparations. The procedure for making
histological preparations was carried out according to
Wijayanti et al. (2017).

Growth data consist of body length were analyzed using
the Anova test. The histological study results were analyzed
descriptively; the gonad stages of the fish were analyzed
according to Kobayashi et al. (2012).

Results

Growth of Nilem fish was represented by increasing of
body length. There was no difference in the mean of body
length in all treatment include the control temperature
treatment (Table 1.).

Table 1. Growth of Nilem fish (0. vittatus) by mean of
temperature

Body length (mm)

Treatment 1 dpf 10 dpf 35 dpf
A 3:000a  53%04b  11.0£0.2c
B 3:0.00a  53:07b  11.5%0.2¢
C 3:0.00a  53%04b  10.4%0.1c
D 3:0.00a  52+07b  12.040.2¢

A, B, C, D were 28-29 °C, 30-31 °C, 32-33 °C and room temperature,
respectively.

Histological study of Nilem fish gonad in all treatment,
temperature and control were indifferent. Indifferent
gonads were located along dorsal mesentery of body cavity
precisely below the swim bladder (Figure 1).
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Figure 1. Histological preparation of sagittal section of
Nilem fish body of 35 dpf of the temperature treatment
group. Gonad show by arrow, a= swim bladder, b= kidney,
c= hepatopancreas, d= intestine. Magnification of objective
lens = 4x10.
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Figure 2. Histological preparation of sagittal section of
Nilem fish 35 dpf of a control group. Gonad showed by the

ellipse. Magnification of the objective lens = 10x10.
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Figure 3. Histologlcal preparation of gonad of Nilem fish of
35 dpf. Germ cells population with characteristics= strongly
absorb the staining cells, a ratio of nucleus and cytoplasm
were high and metachromatic nucleus. Arrow show the
nucleus of the germ cell. Stars show the blood cells
population within the blood vascular inside gonad.
Magnification of objective lens= 40x10.

'

Discussions

Research result shows the subtle difference of growth
amongst the treatment group and control group. The body
length of all group, treatments and control possessed a
similar range of body length. In teleost, zebrafish (Danio
rerio), the temperature in the daily cycle affected the
growth of zebrafish. Temperature below 28 °C supported
growth, which supported fry production with low
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malformation and high survival rate (Villamizar et al,
2014). The previous study in temperature effects on the
survival rate of Nilem fry (Habibah et al., 2019) produce a
lethal temperature of 36 °C, and temperature tolerance of
Nilem fry of 10 dpf was 34 °C. The temperature range
examined in this study were within the tolerance range for
Nilem fry.

Study of the effect of temperature on the differentiation
of gonad in Nilem fish requires a broad temperature range
and time to know the timing of gonad differentiation of
Nilem fish. Furthermore, the gonadal development of Nilem
fish was able to elaborate.

Gonadal differentiation of teleost such as zebrafish is a
complexes process with many factors inside (Liew and
Orban, 2013) Gonadal differentiation was related to sex
determination during the developmental stage, it
determines by genetic factor, environment or both (Wilson
etal, 2014).

Differentiation of gonad is part of gonad development.
Gonadal development in some teleost was influenced by
temperature. The high temperature was able to cease
gonad activity in red Seabream fish (Pagrus (Chrysophrys)
major) through the of the
hypothalamus-pituitary-gonadal axis (Okuzawa & Gen,
2013). The results showed that the gonads were not yet
differentiated, gonads indifferent. Germ cell populations
were found in indifferent gonads.

A germ cell is a candidate for oogonia in female

endocrine mechanism

individuals or spermatogonia in male individuals. Germ
cells were characterized as cells that could absorb intense
Haematoxylin-Eosin staining, metachromatic nucleus, and
high ratio of nucleus to the cytoplasm. Germ cells were
allocated outside the primordial gonads during embryonal
development (Kobayashi et al,, 2012) and could express
Vasa (Nakamura et al, 2011). Research conducted by
Pandit et al., (2015) explained the mechanism of germ cell
reduction in tilapia gonads increase in
temperature of up to 37 °C at several fish ages resulted

due to an

from sterile individuals. In this study, the number of germ
cells was not quantified. Based on the histological study,
germ cells have not been differentiated into oogonia or
spermatogonia. One indication of gonadal differentiation is
that the germ cells reach a certain number of cells and the
formation of an ovarian lumen in the differentiation of the
gonads into the ovaries and efferent channels was formed
in the gonads will differentiate into testes (Kobayashi et al,,
2012). In this study, it was assumed that the age of 35 dpf
gonad was still indifferent. The gonad differentiation in
tilapia occurs 20 days after the eggs hatch or equal to 24
dpf for ovarian differentiation and 29 dpf for testicular
differentiation (Kobayashi et al, 2012). Based on the
results of the study, the Nilem fish gonads age 35 dpf were
indicated to have not yet experienced differentiation.
Villamizar et al., (2014) Stated that the daily cycle of water
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temperature affected fish performance and sex
differentiation in zebrafish. However, this is not entirely
found in tilapia. Some of the germ cells in tilapia were not
responsive to changes in water temperature (Baroiller et

al,, 2009).
Conclusions

The room temperature ranges up to 33°C supports the
growth of Nilem fish with gonad development in the
indifferent gonad stage, and survival reaches 100%. This
study's results implied that temperatures up to 33 oC did
not significantly affect the differentiation of Nilem fish
gonads up to 35 dpf of age.
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