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Abstract

The purpose of this study was to analyze the role of the incubation temperature of papuyu fish eggs (Anabas testudinius
Bloch 1792) to obtain the ratio of female fish seeds. This research was conducted for 3 months starting from March 2019
until May 2019, at the Wet Laboratory of Lambung Mangkurat University, South Kalimantan Province. Fertilized
Climbing Perch eggs are incubated at 20°C, 22°C, 24°C, and 26°C at 12 incubators (small box) with a stocking density of
25 eggs during incubation are observed and calculated the hatchability of eggs after the larvae hatch then cooling down
the incubator is stopped. This study uses a completely randomized design (CRD) with 4 treatments and 3 replications, so
that it will produce 12 experimental units. The results of analysis of variance (ANOVA) hatchability ranging from 90.67
to 100% had no significant effect. This study shows that the incubation temperature of papuyu fish eggs gives an effect
on the female genital ratio of papuyu with the highest sex ratio in treatment C (24°C) of 100% and the lowest in treatment
D (26°C) of 65.61% .The DMRT test results show that the sex ratio treatment C with D was significantly different also
treatment A with D was different while other treatments were not significantly different.
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INTRODUCTION development include temperature, pH and exogenous

i i teroids [4].
Papuyu fish (Anabas testudineus Bloch 1792) steroids [4]

is a type of fish that has changed its name from Papuyu
fish based on Ministerial Decree KP Number 40 /
Kepmen.KP / 2014 is an exotic fish typical of peat
swamp waters in South Kalimantan with high economic
value (Rp. 70,000 - 120,000 / kg), the taste of the meat
is tasty and can be processed into a variety of dishes
such as grilled, fried, pepes, old, wadi [1]. The needs of
papuyu fish in South Kalimantan in meeting the
demands of their fans reach> 900 kg / day, where only
40% are met, and 80% of the sources come from
catches in the wild and only 20% of aquaculture [2].

Enlargement of female papuyu is faster than
male in general, the ratio of growth of female and male
is 270% [2]. According to Nur'ain [5] papuyu fish
maintenance by female monosex can increase fish
growth by 134.92% from male monosex maintenance
and 29.94% from mixed maintenance. Papuyu fish
culture with a system of "monosex culture” will
certainly be able to increase production efficiency both
in terms of time and cost because female body size is
greater than males. From the field identification in
general, the technical problem of papuyu fish farmers is

_— . the percentage of males born more than females [1].
Cultivation of single sex (monosex) female P g [1]

papuyu fish has the potential to shorten the maintenance
period, and increase production [3]. The sex of an
individual is determined together by genetic and
environmental factors. Genetically the sex is
determined by the pair of chromosomes which are
inherited by the parent. Functionally the sex of the fish
is determined by the environment during fish gonad
development. Environmental factors that affect gonad

Yamamoto [6] states that the success of
changing sex is influenced by several factors, namely
the type and dose of the hormone used, the length of
treatment, fish species, the age of the fish during the
treatment and the water temperature at the time of the
treatment. The process of directing sex can be done by
manipulating the ambient temperature. Temperature is a
factor that can influence the speed of chemical reactions
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in the body such as the metabolic rate [7]. Added by
Baroller et al. [8], sexual differences in fish (sex ratio)
can be influenced by environmental variables such as
temperature. Factors that play a key role in determining
the sex of several fish species are temperature,
irradiation, rainfall, and salinity in many fish species

[9].

Egg hatchability or hatching rate is the
percentage of eggs that hatch after a certain time hatch
is the last incubation period as a result of several
processes so that the embryo comes out of the shell.
The hatching of eggs occurs because of mechanical and
enzymatic work because mechanical embryos often
change their position due to lack of space in their shells
or because the embryos are longer than their
environment in the shell [10]. In general the incubation
temperature of papuyu fish eggs from 28-34°C. Putri
[11] reported that the optimal incubation temperature
for papuyu fish eggs was 340C with hatchability of
98.66% while Imaryanti [12] that the temperature of
28°C was better than 32°C but this study does not
explain the results of the sex ratio according to the
author's purpose. Other results with an incubation
temperature of 16-20°C get a percentage of 93.33%
where the best temperature is 16°C [13].

RESEARCH METHODS

This research will be carried out for 3 months
starting from March 2019 until May 2019, at the Wet
Laboratory of Lambung Mangkurat University, South
Kalimantan Province. In the management of this
experiment, the first step that must be taken is to
prepare the mature papuyu broodstock gonads
originating from the UPR (People's Hatchery Unit) with
a ratio of 3: 1 male and female before spawning,
styrofoam containers with a size of 70 x 40 x 30cm,
first clean first. This study requires a stable and
homogeneous temperature in each repetition to incubate
eggs at the appropriate temperature treatment so that an
incubator with good cooling is needed. The incubator
used in this study was made of styrofom with 70r each
cooled on styrofoam using ice water.

\

Fig-1: Styrofoam with a size of 'ﬁ) % 40 x 30cm

The temperature of the cooler is regulated and
maintained automatically using a digital thermostat that
will detect the temperature of the cooler, if the

temperature of the cooler rises 0.5°C from the setting
temperature then the thermostat will turn on the pump
that will flow ice water to the cooler so that the
temperature will go down as desired. This happens
repeatedly with a refresh rate of 0.5 seconds and will
start the pump at a rise of 0.5°C from the desired
temperature of 20°C, 22°C, 24°C and 26°C. The
incubator design can be seen can be seen in Figure 2
below.

Fig-2: Cooling Incubator Design

Information
1. | Incubator 6. | Water hose
2. | Cooling 7. | Wires
3. | lce water | 8. | Water temperature
container sensor
4. | Mini water pump | 9. | Power source
5. | Digital thermostat | 10. | Duct drain

Fig-3: Digital Thermostat

After the container is available the female
parent is injected with ovaprim at a dose of 0.5 cc/kg
intramuscular injection of the parent in the back
muscles of the female parent 2 times of injection and
the male parent of 1 injection. This dose is in
accordance with research [14] which states a dose of 0.5
is sufficient because papuyu fish are in a normal state.
spawned fish eggs that have been fertilized are
incubated in 12 incubators (small basins) with a
stocking density of 25 eggs during incubation are
observed and egg hatchability is calculated after
hatching larvae then cooling in the incubator is stopped,
newly hatched larvae will be kept in the incubation
place until incubation incubator temperature in each
treatment is the same, it is intended that the larvae are
not surprised by the temperature change drastically for
15 days. After the incubator temperature is the same,
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continued maintenance of larvae in the larvae will be
maintained in the basin for 15 days with natural food
Daphnia sp taken from the feeding pond carried out
twice a day in the morning and evening after the yolk is
gone and interspersed with pellet feed feng li 0 on the
10th day.

Fig-4: Maintenance of PapuyuA Fish Larvae

Morphological observations of males and
females were carried out when larvae were 30 hpt.

Observations are made by looking at morphology. If a
small body, a narrow body and put in water at the level
of his back always wants to stand up, it can be
ascertained male, but if a large body, large body and put
in water at the level of his back always wants to move
to and fro a female can be ascertained. This study uses a
completely randomized design (CRD) with 4 treatments
and 3 replications, so that it will produce 12
experimental units.

The parameters observed in this study are
hatchability, genital nibah, and water quality. The
hypothesis used in this study is as follows: The lower
the temperature, the more females are than males.

RESULTS AND DISCUSSION
Hatching Rate

The results of the calculation of hatching rate
of papuyu fish eggs are presented in Table 1 and the
average is presented in Figure 5.

Table-1: Average value of papuyu fish egg hatcing rate (%)

Treatments 1 2 3 Total | Means
A 100 100 | 100 300 | 100.00
B 92 96 100 288 96.00
C 88 96 96 280 93.33
D 84 88 100 272 90.67

Note: A = (20°C), B = (22°C), C = (24°C), D = (26°C)

Table 1 shows the average percentage of
papuyu fish egg hatching rate in each treatment that
ranged from 90.67% to 100%, where the average in
treatment A was 100%, the average treatment B was
96%, the average treatment C was 93.33%, and the
average treatment D was 90.67%.
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Fig-5: The Egg Hatching rate Average Graph
Note: A = (20°C), B = (22°C), C = (24°C), D = (26°C)

Figure 5 shows that the average percentage of
hatchability of papuyu fish eggs in each treatment
varies. The highest percentage of hatchability was at
treatment A (temperature 20°C) at 100%, followed by
treatment B (temperature 22°C) at 96%, then treatment
C (temperature 24°C) at 93.33% and the lowest at
treatment D (temperature 26°C) of 90.67%. The results

of the Liliefors normality test and Bartlett's
homogeneity of the percentage of hatchability of
papuyu fish eggs showed that the data spread was
normal, Lims (0.189) < Liwpe 5% (0.242) and 1%
(0.275) and homogeneous variant data X%, (8.33438)
< X% 5% (5,991) and 1% (9, 21). Analysis of
variance analysis (ANOVA) showed that the treatment
did not significantly affect the hatchability of papuyu
fish eggs as evidenced by the value of Foyn (1.7833) >
Fraple 5% (4,076).

Egg hatchability is the percentage of eggs that
hatch after a certain time. Hatching is the last moment
of incubation as a result of several processes so that the
embryo comes out of the shell, this temperature
hatching process plays a very important role [10]. The
process of hatching eggs will be disrupted at high
temperatures so that it can cause damage to the egg cell
tissue. Very high temperatures will accelerate the rate
of hatching of eggs so that eggs cannot go through the
phases of hatching eggs perfectly [15]. The
observations showed that the highest egg hatchability
was in treatment A by 100% compared to other
treatments. The higher the incubation temperature
shows the lower hatchability. According to Halimi [13]
the temperature range of papuyu hatching eggs at low
temperatures ranging from 20°C to 16°C has increased
hatchability.
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Sex Ratio

The results of the calculation of the percentage of female sex ratio of papuyu fish are presented in table 2 and

the mean percentage of sex ratio.

Table-2: Percentage of Female Sex Ratio of Papuyu Fish (%)

Treatments 1 2 3 Total Means
A 100.00 92.31 100.00 | 292.31 97.44
B 63.64 80 100.00 | 243.64 81.21
C 100.00 | 100.00 | 100.00 | 300.00 | 100.00
D 66.67 85.71 44.44 196.82 65.61

Table 2 shows the average percentage of
female genital ratio of papuyu fish in each treatment
which ranged from 59.09% to 100%, where the mean in

treatment A was 97.44%, the average treatment B was
59.09%, the average treatment C was 100%, and the
mean treatment D was 84.13%.
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Fig-6: Graph of Average Percentage of Female Sex Ratio of Papuyu Females

Figure 6 shows that the average percentage of
female genital ratio of papuyu in each treatment varies.
The highest percentage of hatching power was at
treatment C (temperature 26°C) at 100%, followed by
treatment A (temperature 20°C) at 97.44%, then
treatment B (temperature 24°C) at 81.21% and the
lowest at treatment D (temperature 22°C) at 65.61%.

The results of Liliefors normality test and
Bartlett homogeneity variability on the percentage of
papuyu fish hatchability showed that the data spread
was normal, Linx (0.271) < 1% (0.275) and
homogeneous variant data X“count (11.39) < XZupe 5%
(5.99) and 1% (9.21). Analyst results (ANOVA)
showed that the treatment significantly affected the
genital ratio of papuyu fish as evidenced by the value of
Feount (4.27) > Fype 5% (4.06). DMRT test results
showed that treatment C with D were significantly
different also treatment A with D differed while other
treatments were not significantly different.

The results showed that the female sex ratio in
all treatments was more than 50% so that the water
temperature was very influential in the formation of
male or female genital papuyu fish as evidenced by the
DMRT test that between different treatments, higher
temperature treatments (26°C) produced a female sex
ratio lower than male sex. According to the findings of
Yamamoto [6]; Webb [7]; and Baroler et al. [8] that one

of the successes in changing the sex ratio of fish is
water temperature. Furthermore [16] temperature also
influences the sex of fish. Poeilipsis lucida rearing at
low temperatures will produce a percentage of females
between 80-100%. Whereas at normal temperatures
(25-27 C) male sex will be produced higher, ranging
from 60-70% [17]. An increase in temperature can
accelerate the action of the hormones testosterone and
ketotosteron thus increasing the percentage of males
compared to females [18].

This research can be known that the use of
24°C temperature is better in producing female genital
ratio which is 100% compared to soaking of larvae
using avocado and milk, also decreasing the
temperature with canopy and using ice cubes. All of the
above treatments are not known for the long-term
effects that will be received by fish and consumers. It
would be nice to study the sex ratio using natural
ingredients to further research.

Water Quality

Hatchability and survival in papuyu fish larvae
are influenced not only by the availability of natural
food, but also by water quality. The results of water
quality measurements in this study can be seen in table
3.
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Table-3: Results of water quality measurements at
the beginning and end of the stud

Parameter Initial Final
pH 6,7 7
DO 6,2 ppm | 5,3 ppm
Temperature | 26 °C 27°C

From the results of measurements during the
study the water temperature ranged between 26-27°C.
Papuyu fish generally like the temperature range of 25-
33°C [19] this shows that the water temperature in this
study is still in a fairly normal state and good for the
survival of the female larvae. Dissolved oxygen content
(DO) obtained during the study ranged from 5.3 to 6.2
ppm, Helmizuryani [3] oxygen levels suitable for the
survival of papuyu fish are < 3-4 ppm, this means that
oxygen measurements during the study are still
supportive for the survival of papuyu fish. A good pH
range for growth and survival of the male fish between
6-8. During the study ranged from 6.7 to 7 so the pH
range during the study was quite good for the life and
growth of papuyu fish. According to Rahmi [20], that
pH tolerance in water is influenced by many factors
including, temperature, dissolved oxygen and the
adjustment of fish to the environment.

CONCLUSION

Based on the results of research that has been
done, it can be concluded that: temperatures 20°C,
22°C, 24°C, 26°C can effectively direct the female
genital ratio of papuyu fish [2]. The highest female sex
at 24°C (100%), followed by 20°C (97.44%), 22°C
(81.21%) and 26°C (65.61%).
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