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Introduction index (VI), and gonadosomatic index (Gl).
The hepatosomatic index (HI) was defined
as the ratio of liver weight to body weight.
The hepatosomatic index is used to
describe the distribution of energy in fish.
This indicates that there is an energy
reserve in the liver that is used to maintain
the body's immune metabolism (Soedibya
et al., 2018). The viscerasomatic index (V1)
is the ratio of the total visceral weight in
the fish's body to the fish's body weight.

The morphological-anatomical index
profile is a value of changes in morphology
(outer shape) and anatomy (internal organs)
as a basis for calculating fish growth.
Growth in terms of morphology includes
length and weight, while in terms of
anatomy can be seen from changes in
gonad, liver, and visceral weight. The
morpho-anatomical indices include the
hepatosomatic index (HI), viscerasomatic
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Gonadosomatic Index (Gl) is defined as the
ratio between gonad weight and somatic
weight expressed in percent (%) (lbrahim et
al., 2020). Many factors affect this growth,
both internal factors and external factors,
namely the aquatic environment where the
fish live. The correlation of length and
weight can describe the condition factor of
the fish. The condition factor is a parameter
of growth forms, whether it is allometric or
isometric (Pamungkas & Burnawi, 2016).

Nile Tilapia (Oreochromis niloticus)
is one of the fish that has important
economic value in Indonesia. Efforts to
increase the growth rate are one way to
increase production (Karimah et al., 2018).
Nile Tilapia GIFT is a type of fish that has
a fast growth rate and can reach a much
larger body weight with a fairly high level
of productivity (Aliyas et al., 2016).
Currently, Nile Tilapia is a freshwater fish
that is very popular with the community, so
it can be used as an opportunity for fish
farmers to increase the productivity of their
ponds (Soedibya, 2013).

The Mina Mandiri Fish Cultivation
Group (POKDAKAN) is one of the
POKDAKAN located in Panembangan
village which has been established in 2018.
The fish cultivation system in Mina
Mandiri POKDAKAN still uses the
traditional pond system. The source of
water is obtained from irrigation rivers
which are also used on agricultural land.
Nile Tilapia production in one rearing cycle
at POKDAKAN Mina Mandiri can produce
2 tons of fish.

Materials and methods
Research Implementation

This research was conducted from
September — November 2021, at the Mina
Mandiri Fish Cultivator Group
(POKDAKAN) Pond, Panembangan
Village, Banyumas. This study used a
survey method with sampling using a
random sampling method, where 15 fish
were taken from a total population of 300
fish and were taken randomly using a
fishing net. The test fish used were Nile
Tilapia GIFT with an initial body length of
12-15 cm and a body weight of 20-50
grams which were reared for 2 months.

Media Preparation Maintenance

The media used in the study was a 12
x 3.5 m earthen pond. Preparation of the
soil pond that will be used for cultivation
was drained first. Then given dolomite lime
and dried for 2 days. And filled with water
to the % height of the pool. The pool used
was a traditional pool with water flowing
from the inlet and out through the outlet.

Nile Tilapia GIFT Maintenance

Nile Tilapia GIFT were reared for 8
weeks by feeding 2 times a day in the
morning (9 am) and afternoon (4.00 pm).
The ratio to determine the amount of feed
given was 3% of the total biomass. During
the maintenance period, fish were sampled
5 times, namely in the first week to
determine the size of the fish before being
reared and or once every 2 weeks to
determine changes in fish. A sampling of
Nile Tilapia by weighing and measuring the
length during the rearing period.
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Feed is one of the most influential
factors in fish growth because feed serves
as a supplier of energy to increase growth
and maintain survival (Assan et al., 2021).
The feed was given with the brand Rubi Hg
3 protein 28% and identified natural feeds
that were potential sources of fish feed.

The water quality parameters that
were measured every day during this
research were pH, temperature, and
dissolved oxygen (DO). pH measurement
using pH paper, temperature using a
thermometer. pH and  temperature
measurements were carried out every day
in the morning and evening. while
dissolved oxygen (DO) measurements use a
DO meter which is carried out once a week.

Research Parameters
The Morphological Anatomical Index

The morpho-anatomical index data
were collected at the beginning and end of
maintenance. Liver, visceral, and gonad
organ harvesting was conducted by
dissecting the fish from the hole close to
the rear fin in the upper vertical direction
until it reached and followed the linea
lateralis to the abdomen near the pectoral
fin in a downward vertical direction.
Measurement of data using digital scales
with an accuracy of 0.0lgram. The data
obtained from this study are liver weight,
visceral weight, and gonadal weight which
can then be calculated using the formula.

The measured morpho-anatomical
parameters include:

a. Viscerasomatic Index (VI) (Affandi et
al., 2011)

_ wvisceral weight |
VI (%) = Eereleewlt 4) 4 g
body weight (g

b. Hepatosomatic Index (HI) (Kindom and
Alisson, 2010)

0 — liver weight (g
HI (/0) body weight (g x 100

c. Gonadosomatic Index (Gl) (Ibrahim et
al., 2020)

0 :gﬁ-nﬁd weight (g
Gl (/0) body weight (g x 100

Absolute Growth

Growth is the process of increasing
the length and weight of an organism that
can be seen from changes in length and
weight in units of time. Absolute growth is
the difference between the length and
weight of fish at the end of the study and
body length at the beginning of the study.
Absolute length growth is calculated using
the formula (Effendie, 1997):

Pm=Lt-Lo
Where:
Pm = Absolute increase in length (cm)
Lt = Final average length (cm)
Lo = Initial average length (cm)

The absolute weight growth is
calculated by the formula (Effendie, 1997):
Wm =Wt-Wo

Where:

Wm = Growth absolute weight (gr)

Wt = Weight of biomass at the end of
the study (gr)

Wo = Weight of biomass at the
beginning of the study (gr).

Weight Relationship

Fish growth is closely related to the
relationship between length and weight,
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based on physical observations and
measurements this parameter can describe
the condition of small, medium, or large
fish (Ibrahim et al., 2018). The relationship
between length and weight uses the formula
(Effendie, 1997):

W =alPb
Where:
W = weight of fish (g)
L = total length of fish (mm)

a and b are regression coefficients
Condition Factor

The condition factor is the condition
or bulkiness of the fish which is expressed
in numbers based on the length and weight
data. The condition factor value (K) can be
calculated by the following formula
(Effendie, 2002):

W

K=as
Where:
K = condition factor
W = weight of fish (grams)
L = fish length (cm)

a and b are regression constants
Specific Growth Rate (SGR)

The specific growth rate explains
thatfish can utilize feed nutrients to be
stored in the body and convert them into
energy (Abadi et al., 2022). Calculation of
the specific growth rate (SGR) using the
formula (Effendie, 1997):

wit—wi

SGR =

X 100%

13

Where:

Wt = weight of fish at the end of
cultivation

Wo = weight of fish at the beginning of
cultivation

T = length of cultivation time
Survival Rate

Survival Rateis the ratio of the
number of fish that live from the beginning
to the end of the study. Survival rate can be
calculated by the formula (Muchlisin et al.,
2016):

No—Nt

SR (%) =—;— x 100
Where:
SR = Survival rate (%)
Nt = Number of fish at the end of the
study (tails)
No = Number of fish at the beginning

of the study (tails).
Results and Discussion

The research conducted showed that
the final yield of cultivation and the value
of the hepatosomatic index decreased,
while the viscerasomatic index and
gonadosomatic index increased.

The Morphologica

Anatomical Index of Nile
Tilapia GIFT

The data used in this study was the chroma
value which is an indicator of increasing
color in fish. The results obtained can be
seen in Figure 1.
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Morpho-Anatomical Index of Tilapia
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Figure 1. Average Graph of Morpho-Anatomical Index Profile of Nile Tilapia GIFT
Note: HI = Hepatosomatic Index, VI = Viscerasomatic Index, GI = Gonadosomatic Index

Based on Figure 1. the results of the
morpho-anatomical index profile of Nile
Tilapia at the beginning of cultivation
include HI was 0.53%, VI was 12.42%, Gl
was 2.15%. Meanwhile, at the end of
cultivation, the HI was 0.31%, the VI was
14.09%, and the GI was 2.61%. This
explains that the final yield of cultivation
and the value of the HI has decreased,
while the VI and GI have increased. The
decrease in the value of the Gl is inversely
proportional to the increase in the value of
the HI. This explains that there is a
decrease in fat in the liver during the
gonadal maturation process so low liver
weight affects the HI value. This causes an
increase in gonadal weight so that the Gl
value increases.

the results achieved is also compared
to the findings by Sulistyo et al., (2000)the
HI value of fish is in the range of 1.02% -
1.61% in their natural habitat, the results of
Heltonika (2009)observations have the
highest average HI value of 1.28% and the

lowest 1% with an average body weight of
15-50 grams. Meanwhile, according to
Gunawan (2013)the HI value of Nile
Tilapia is 1.01% with a body weight range
of 5-10 grams. This indicates that a
decrease in the value of HI in fish occurs
due to increased body weight (Hammock et
al., 2020). Rahmati et al. (2019) reported
that if the body length of the fish increases,
the body weight of the fish also increases,
but at the same time the value of the
hepatosomatic index will decrease.
Gonadosomatic index was compared
to Gunawan (2013) whichthe
gonadosomatic index value of Nile Tilapia
obtained was 4-31%-6.60% with a body
weight range of 7-10 grams. This shows
that the difference in fish weight also
affects the value of the gonadosomatic
index itself because the ratio of gonad
weight to the body weight of fish is
different. Wouters et al. (2001)stated that
the change in Gl value was caused by the
increase in gonadal weight during the
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Table 1. Results of Average Growth of Nile Tilapia GIFT

Parameters Unit Yield
Absolute Length cm 4.84
Absolute Weight gram 89.78
Length Weight Relationship - 2.6
Condition Factor - 1.05
Specific Growth Rate (SGR) % 1.5
Survival Rate (SR) % 79

growth and maturation of the gonads, while
Arfah et al. (2013)stated that the increase in
Gl value was due to the allocation of
energy derived from the feed so that it
could increase the Gl value.

The VI value is in line with the
growth of the fish. As the fish's body
weight increases, the visceral weight also
increases which causes the VI value to
also increase. In comparation with the
results of Gunawan (2013)the VI value of
Nile Tilapia obtained was 7.61%-8.71%
with a body weight range of 7-10 grams.
In natural habitat conditions as reported
(Sulistyo et al., 2000)the VI value was
achieved at 7.32%. Research (Lubis et al.,
2018)explains that the increase in VI value
is in line with fish growth. The size of the
VI value indicates viscerasomatic growth
caused by the nutritional content
consumed by the fish, both protein,
carbohydrate, and fat. (Lefevre et al.,,
2017)stated that the high-fat tissue,
especially in the visceral part, was thought
to be influenced by the level of feed
consumption.

Growth

Growth of Nile Tilapia GIFT
observed were absolute length, absolute
weight, length-weight relationship,

condition factors, specific growth rate, and
fish survival. The results obtained can be
seen in Table 1.

Absolute Growth

The growth data of Nile Tilapia GIFT
cultivated in  the Mina  Mandiri
POKDAKAN pond has an absolute length
of 4.84 cm and an absolute weight of 89.78
grams. The growth in length and weight of
this fish is influenced by the provision of
appropriate food and stocking density that
is not too high. Elrifadah (2013)stated that
that the growth of fish kept is caused by the
protein content used, where the protein
content is good for the growth of Nile
Tilapia GIFT is 20%-25%.

Stocking density also has an
influence on growth where there will be
competition for the use of feed and space
for living. Length growth is influenced by
internal and external factors. Internal
factors partly depend on the condition of
the fish, for example, the ability of the fish
to utilize the remaining energy and protein
after metabolism for growth. While
external factors such as environmental
factors which include water quality,
temperature, pH, dissolved oxygen, and
feed factors are very influential in the
growth of Nile Tilapia length. Feeding with
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Figure 2. Graph of Nile Tilapia GIFT Relationship Length Weight

good quality and the right quantity will
support the long growth of the organism.
These two factors will balance the state of
the fish's body while in the maintenance
media and support the growth of Nile
Tilapia (Zulkhasyni et al., 2017).

Long Weight Relationship

The calculation results between the
length and weight relationship of Nile
Tilapia GIFT can be seen in Table 1. These
results indicate that the value of b is less
than 3 (b=2.6) which explains the growth
pattern of Nile Tilapia GIFT which is
negative allometric, where the growth of
fish length is negative faster than body
weight gain.

The results of the regression analysis
and the graph of the relationship between
length and weight at the end of cultivation
had a regression equation of W= 0.0605
L2.6 with a coefficient of determination
R2=0.5358. This means that a 53.58%
increase in the body weight of fish occurs
due to an increase in the body length of

fish, while a 46.42% increase in fish weight
is caused by other factors such as
environmental factors. If the value of R2 is
close to 1, the total length of the fish will
increase as the body weight of the fish
increases. The value of b in the relationship
between length and weight of fish is a
benchmark to determine the growth pattern
of fish. The value of b = 3 indicates that the
fish experienced an isometric growth
(weight and length gain were equal). The
value of b<3 indicates that the fish
experienced negative allometric growth
(length gain was faster than weight gain). A
value of b>3 indicates that the fish
experienced positive allometric growth
(Supeni & Almohdar, 2017).
Condition Factor

Based on the data obtained, the
condition factor was 1.05557. The
condition factor can show the good or bad
condition of the fish expressed in numbers.
A condition factor value of more than 1
indicates that the environmental conditions
of the fish are in good condition (Agustina
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et al., 2018). Based on the results obtained,
the condition factor of Nile Tilapia GIFT
has good environmental conditions for fish
growth. Condition factors provide an
overview of the environmental conditions
of fish both in terms of water and feed
quality. This is supported by good water
quality and the discovery of various types
of plankton which are suspected to be
natural fish food. In addition, the
appropriate density of fish is also one of the
factors for fish to grow optimally.

Specific Growth Rate and Survival Rate

The results of the calculation of the
specific growth rate (SGR) was 1.5%
andfish survival was 79%, with the final
number of fish as many as 237 fish and the
final number of production of 36 kg. Based
on the results obtained, the survival of Nile
Tilapia GIFT is good which accordance to
with the opinion of Mulyani& Fitrani
(2014) that the survival rate of 50% is
good, 30-50% survival is moderate and
survival is less than 30% is not good. Nile
Tilapia is easy to develop and has a high
tolerance for changes in environmental
conditions and can be reared with a
relatively high density and fast growth and
larger size than ordinary Nile Tilapia GIFT.
These are result of cultivation for 2 months
(60 days) of weight the initial average of
42.85 grams and the initial average length
of 13.89 cm, being the final average weight
of 132.63 grams and the final average
length of 18.73 cm.

Feed

The content of pellet feed for Nile
Tilapia GIFT cultivation has a protein
content of 26-28%, a minimum of 5% fat, a

maximum of 8% fiber, a maximum ash
content of 13%, and a water content of
12%. This is in accordance with the
nutritional quality standard in fish feed
(SNI Nile Tilapia Feed (SNI 01-7242-
2006).

Feed nutrition is one of the external
factors that affect the growth of Nile
Tilapia. Less and more nutrient content in
fish feed will affect the consumption of
fish, such as lack of protein will reduce
fish weight, excess fat in feed has side
effects on fish such as a decreased appetite
for fish and decreased fish growth, fiber
content affects fish digestibility so that
feed good crude fiber is not more than 8%
if more than 8% the digestibility of fish
begins to decline (Nurfitasari et al., 2020).
The high and low water content in the feed,
the drier the feed, and the better the quality
of the feed because the feed will not get
moldy easily if the water content is high
then the feed will get moldy(Zaenuri et al.,
2014). Feeding with good quality and the
right quantity will support the growth of
the length of the organism, these two
factors will balance the state of the fish's
body while in the maintenance medium
and support the growth of Nile Tilapia.

Based on observations of natural
food found in the POKDAKAN Mina
Mandiri cultivation pond, plankton was
identified in the laboratory of the Faculty
of Fisheries and Marine Sciences, namely
phytoplankton and zooplankton types. The
types of phytoplankton found included
Pediastrum sp, Scenedesmus sp, Eudorina,
Closterium sp, Actinotaeniumcucurbita,
Ulothrix sp, andCoelastrumsp. Meanwhile,
from the zooplankton species,
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Table 2. Water Quality Data

Parameter Yield Quality Standart
Temperature 26-27°C 25-32°C (SNI 7550:2009)
H 6-7 6-9 (PP No. 82 of 2001 Quality
P Standard Class II)
DO (mg/L) 5.2-5.4 >5 mg/l (SNI 01-6141-1999)

Trichocercalongiseta,
Nicsmirnoviuseximius, and
Trichocercapusillawere found. Judging
from their eating habits, Nile Tilapia is an
omnivorous fish, so it is suspected that the
plankton found is one of the natural food
sources for Nile Tilapia (Iskandar&
Elrifadah, 2015).

Water Quality

The water quality parameters
measured were pH, temperature, and DO.
Water quality during the Nile Tilapia GIFT
rearing period is presented in Table 2
below.

The results of water quality
measurements in aquaculture ponds include
temperatures in the range of 26-27°C, pH in
the range of 6-7, and dissolved oxygen
(DO) in the range of 5.2-54 mg/l.
Referring to the quality standards, the
measurement results are still in the good
category for aquaculture.

Conclusion

Based on data processing, it can be
concluded that the morpho-anatomical
index profile value of Nile Tilapia GIFT
cultivated in POKDAKAN Mina Mandiri
has a hepatosomatic index (HI) of 0.31%,
viscerasomatic index (VI) of 14.09% and a
gonadosomatic index of 2.61%. The
condition factor value of Nile Tilapia is
1.05557, and the relationship between

length and weight is 2.6, which is negative
allometric.

Acknowledgments

The authors would like to thank
JenderalSoedirman University for
providing the Unsoed Basic Research
Research Program Grant in the 2021 Fiscal
Year as financial support for this research.

References

Abadi, A., Romboisano, N. W., Lalaem, Y.
M., Hismayasari, |. B., & Puspitasari,
A. W. (2022). Increasing specific
growth rate of catfish (Clarias sp)
with vitamin c¢ supplementation in
feed. Journal of Fish Nutrition, 2(1),
89-100.

Affandi, R., Heltonika, B., & Supriatna, I.
(2011). Morpho-Anatomical Changes
and Energy Storage in the Gonad
Development Phase of Senggaringan
Fish, Mystus nigriceps (Valenciennes,
1840) in the Klawing River,
Purbalingga, Central Java.lndonesian
Journal of Ichthyology, 11(2), 195-
200.

Agustina, M., Jatmiko, l., &
Sulistyaningsih, R. K. (2018).
Growth Patterns and Condition
Factors of Komo Tuna, Euthynnus
affinis (Cantor, 1849) in Tanjung
Luar Waters, West Nusa Tenggara.
BAWAL Widya Capture fisheries



Journal of Artha Biological Engineering, Vol. X, No. X, 2023 (x-X)

research, 10(3), 179-185.

Aliyas., Ndobe, S., & Ya’la, Z .R. (2016).
Growth and Survival of Tilapia
(Oreochromis Sp.) Reared in Salinity
Media.  Indonesian  Aquaculture
Journal, 5(1), 19-27.

Arfah, H., Melati., & Setiawati, M. (2013).
Supplementation of Vitamin E with
Different Doses in Feed on the
Reproductive Performance of Female

Comet Fish (Carassius auratus).
Indonesian  Aquaculture  Journal,
1(2), 14-18.

Assan, D., Huang, Y., Mustapha, U. F.,
Addah, M. N., Li, G., & Chen, H.
(2021). Fish Feed Intake, Feeding
Behavior, and the Physiological
Response of Apelin to Fasting and
Refeeding. Frontiers in
endocrinology, 12, 798903.

Effendie. (2002). Study water quality for
resource management and the aquatic
environment. Yogyakarta: Kanisius.

Effendie, M.I. (1997). Fisheries Biology.
Yogyakarta: Yayasan Pustaka
Nusantara.

Elrifadah. 2013. Providing Artificial Feed
on the Growth of GIFT Tilapia
(Oreochromis Sp) Raised in Happa.
EnviroScienteae, 9(13), 67—71.

Gunawan, H. (2013). Several Aspects of
Reproduction of Fish Caught in Peat
Swamp Waters, Alue Peunyareng
Campus, Teuku Umar University.
Thesis. Teuku Umar University,
Meulaboh.

Hammock, B. G., Ramirez-Duarte, W. F.,
Triana Garcia, P. A., Schultz, A. A.,
Avendano, L. I., Hung, T. C., White,
J. R, Bong, Y. T., & Teh, S. J.

10

(2020). The health and condition
responses of Delta Smelt to fasting: A
time series experiment. PloS
one, 15(9), e0239358.

Heltonika, B. (2009). Study of Food and Its
Relation to Senggaringan Fish
(Mystus nigriceps) Reproduction in
the Klawing River, Purbalingga,
Central Java. Thesis. IPB University.
Bogor.

Ibrahim, P.S., Setyobudi., &Andi, I. (2018).
Length-weight  Relationship  and
Condition Factor of Yellowstripe
Scads Selaroides leptolepis in Sunda
Strait. Jurnal llmu dan Teknologi
Kelautan Tropis, 9(2), 577-584.

Ibrahim, Y., Saputra, F., Yusnita,
D.,&Karim, A. (2020).Evaluation of
Gonad Growth and Development of
Osteochilus Sp Serukan Fish Fed
with Turmeric Flour.Jurnal
Akuakultura, 2(2), 1-6.

Iskandar, R., & Elrifadah, E. (2015).
Growth and feed efficiency of tilapia

(Oreochromis niloticus) fed
kiambang-based artificial ~ feed.
Ziraa'ah  Agricultural  Scientific

Magazine, 40(1), 18-24.
Karimah, U., Samidjan, I., & Pinandoyo.

(2018). Growth Performance and
Survival of Gift Tilapia
(Oreochromis  niloticus)  Given

Different Amounts of Feed. Journal
of Aquaculture Management and
Technology, 7(1), 128-135.

Kindom, T. & Alisson, M. (2010). The
Fecundity, = Gonadosomatic  and
Hepatosomatic Indices of Pellonula
leonensis in the Lower Nun River,
Niger Delta, Nigeria. Current



Journal of Artha Biological Engineering, Vol. X, No. X, 2023 (x-X)

Research Journal of
Science. 3(2), 175-179.

Lefevre, F., Aubin, J., Loius, W., Labbe, L.
& Bugeon, J. (2017). Moderate
Hypoxia or Hyperoxia Affect Fillet
Yield and the Proportion of Red
Muscle in Rainbow Trout. Cybium
Journal, 3(2), 237-243.

Lubis, S., Windarti.,&Riauwaty, M. (2018).
The  Effects of  Photoperiod
Manipulation on Morpho Anatomy
and Growth of Clarias gariepinus.
Berkala Perikanan Terubuk, 46(3),
60-68.

Muchlisin, Z. A., Arisa, A. A,
Muhammadar, A. A., Fadli, N., Arisa,
I. 1., & Siti-Azizah, M. N. (2016).
Growth  performance and feed
utilization of keureling (Tor tambra)
fingerlings fed a formulated diet with
different doses of vitamin E (alpha-
tocopherol). Fisheries &  Aquatic
Life, 24(1), 47-52.

Mulyani, Y. S., & Fitrani, M. (2014).
Growth and feed efficiency of tilapia
(Oreochromis niloticus) that are
periodically  fasted. Indonesian
Swamp Aquaculture Journal, 2(1), 1-
12.

Nurfitasari, I., Palupi, I. F., Sari, C. O,
Munawaroh, S., Yuniarti, N. N., &
Ujiwisata, T. (2020). Response of
tilapia fish digestibility to wvarious
types of feed. Nectar: Journal of
Biology Education, 1(2), 21-28.

Pamungkas, Y. P., & Burnawi, B. (2016).
Relationship between Length and
Weight of Tilapia (Oreochromis
niloticus) in Lake Kerinci, Jambi.

Biological

11

Resources and Fisheries Research
Engineering Bulletin, 13(2), 67-70.
Rahmati R., Falahatkar B., &Khara, H.
(2019). Effects of various feeding and
starvation strategies on growth,
hematological and  biochemical
parameters, and body composition of
Caspian brown trout (Salmo caspius
Kessler 1877) parr. Iranian Journal
of Fisheries Sciences, 18(3), 418-427.
Soedibya, P. H. T. (2013). Protein retention
in GIFT tilapia (Oreochromis
niloticus) fed Azolla pinnata feed
enriched with probiotic microbes.

Indonesian  Aquaculture  Journal,
12(2), 109-113.
Soedibya, P. H. T., Listiowati, E.,

Pramono, T. B., Prayogo, N. A., &
Harisam, R. T. (2018). Growth
performance of Catfish (Clarias
gariepenus) cultured of high density
with biofloc system. In E3S Web of
Conferences, 47: pp. 02002. EDP
Sciences.

Sulistyo, 1., Fontaine, P., Rinchard, J.,

Gardeur, J. N., Migaud, H.
Capdeville, B., & Kestemont, P.
(2000). Reproductive cycle and
plasma levels of steroids in male
Eurasian perch Perca
fluviatilis. Aquatic Living

Resources, 13(2), 99-106.

Supeni, E. A., & Almohdar, E. (2017).
Growth patterns of selar fish
(Selaroides Leptolepis) in the waters
of southeast Maluku District. Fish
Scientiae, 7(2), 105-112.

Wouters, R., Molina, C., Lavens, P., &
Calderon, J. (2001). Lipid
composition and vitamin content of



Journal of Artha Biological Engineering, Vol. X, No. X, 2023 (x-X)

wild female Litopenaeus vannamei in
different stages of sexual
maturation. Aquaculture, 198(3-4),
307-323.

Zaenuri, R., Suharto, B., & Haji, A. T. S.

(2014). Quality of fish feed in the
form of pellets from agricultural
waste. Journal of Natural Resources
and Environment, 1(1), 31-36.

12

Zulkhasyni, Z., Adriyeni, A., & Utami, R.

(2017). Effect of Hi Pro Vite Pellet
Feed Dosage on the Growth of Red
Tilapia (Oreochromis sp). Agroqua
Journal: Agronomic and Aquaculture
Information Media, 15(2), 35-42.



