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ABSTRACT

Intensive aquaculture systems that are not managed propetly often cause problems that disrupt the balance of
the environment so that shrimp are susceptible to disease. One of the aquaculture innovations that have been
developed to minimize disease impact is shrimp farming with low salinity. This study aims to determine the
performance of intensive Litgpenaeus vannamei shrimp culture with low salinity. This study used quantitative
descriptive analysis with a purposive sampling technique in three ponds for three maintenance cycles. The result
of the study on three cycles of vannamei shrimp culture with low salinity overall found that productivity ranged
from 2.35 to 3.69 kg/m2. ADG values in aquaculture ponds ranged from 0.26 — 0.36 g/day. The survival rate
ranged from 61% to 98%, and the feed conversion ratio ranged from 1.01 to 1.62. The survival rate tends to
increase, and FCR value tends to decrease in 3 cycles of cultivation. Water quality including temperature, dissolved
oxygen, pH, phosphate, ammonia, and TOM indicate the optimal range based on water quality standards for
intensive vannamei shrimp culture (SNI 01-7246-20006). At the same time, nitrite and alkalinity exceed the SNI
standard but this nitrite and alkalinity level could still be tolerated by vannamei shrimp during the rearing period.
Overall, water quality during the rearing period can still support the growth of vannamei shrimp. The above result
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showed that vannamei shrimp culture at low salinity (6-8 mg I.1) has the potential to be developed.

Introduction

Vannamei shrimp is one of the leading fishery
commodities which was introduced in 2001 to revive
the shrimp business in Indonesia and diversify
fishery commodities (Hendarajat e/ al, 2007;
Nababan ez al., 2015; Sahabudin ez /., 2020). The high
demand for vannamei shrimp both at home and
abroad encourages farmers to cultivate shrimp
intensively with high stocking densities (Bagus, 2021;
Cahyanurani and Dowansiba, 2022; Hidayat e a/,
2019).

Intensive cultivation systems with limited
environmental conditions, high stocking density,
overfeeding problems and inappropriate water
quality management can disrupt the environmental
balance so that shrimp become susceptible to disease
(Zafar et al., 2015; Widodo et al., 2021). One of the
cultivation innovations that have been developed to
reduce the rate of disease spread is through a low
salinity cultivation system (Ariadi e al, 2019;
Panakorn, 2012). Under low salinity conditions, the
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total number of Vibrio in L. vannamei culture was
successfully controlled (Suantika e a4/, 2018).
Pathogenic Vibrio is one of the main pathogens
affecting L. vannamei aquaculture, and estimates of
the total number of Vibrio present in the culture can
be used as an important indicator of the impact on
the culture’s health (Bauer ¢z al, 2018; Pena et al,
2001). Schofield e al. (2021) demonstrated the ability
Vibrio parahaemolyticus AHPND to cause disease in P.
vannamei at different salinities and showed higher
survivability in lower salinity. 7. parabaemolyticus is a
halophilic bacterium reproducing more efficiently in
environments with high salinities. The increased
bacterial density led to the production of a greater
amount of pirAB toxin at higher salinities than lower
salinities.

Estrada-Perez e al (2020) also analyzed L.
vannamei  production when exposed to acute
hepatopancreatic necrosis disease (AHPND) in
seven production cycles from shrimp farms in
Mexico from 2013 to 2016. The correlation analysis
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significantly shows that during those years, mortality
by disease is more severe when water salinity is high
and productivity low.

Vannamei shrimp are euryhaline because they
have a wide tolerance to salinity ranging from 2 — 40
ppt (Scabra e al, 2021). The ability of vannamei
shrimp to adapt to a wide salinity range allows
farmers to develop this commodity in inland water or
low salinity media (Maghfiroh ¢/ 2/, 2019; Tahe and
Nawang, 2012).

Shrimp cultivation with low salinity has been
widely practiced in many areas around the world (Roy
et al., 2010). In Indonesia, intensive vannamei shrimp
cultivation with low salinity can be found in
Lampung, Purworejo, Tuban, Lamongan, and
Probolinggo areas (Ariadi ¢/ /., 2019). The salinity
used in low salinity shrimp culture is less than 10 g L
' (Boyd and Thunjai, 2003).

Shrimp cultivation at low salinity has several
advantages, including minimizing the impact of
disease, decreasing the level of toxicity of toxic gases
in ponds, and can suppress the growth of pathogens
(bacteria, viruses), which are the main causes of
failure of shrimp culture (Samocha e a/, 2004;
Supono, 2019; Valencia-Castafieda ¢ a/., 2019). The
prospect of developing low-salinity shrimp culture is
very good in the future from an ecological and
economic perspective (Ariadi ez al, 2019).

The previous study of low salinity shrimp culture
has been reported to the growth
performance, change in immunological and
physiological under low salinity exposure with
different stocking densities (Samocha ¢7 al., 2004; Li
¢t al., 2015; Esparza-Leal ez al, 2010; Esparza-Leal ez
al., 2018). However, all the studies conducted only
showed the performance of low salinity vannamei
shrimp culture in one cycle (a certain time period of
rearing).

The success in the production of vannamei
shrimp is seen through the successful performance
of its aquaculture performance. To assess the success
of shrimp farming with low salinity, it is necessary to
study the performance of shrimp culture with low
salinity in several cycles. Therefore, this study aims to
determine the performance of intensive vannamei
shrimp culture with low salinity in several cycles.

evaluate

Materials and Methods
Location and time of research

This research was conducted from March 2021 to
January 2022 in pond CV. Vanname 79, Kraksaan,
Probolinggo. Ponds in CV. Vanname 79 has a salinity
ranging from 6 — 8 g I."". The type of research used is
descriptive quantitative with purposive sampling
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technique. Data were collected in 3 circular ponds
with an area of 530 — 615 m* namely plots A, B and
C for 3 maintenance cycles with a stocking density of
179 — 279 shrimp/m’ According to Arifin e/ al.

(2005)  vannamei cultivation with intensive
technology has high stocking ranges from 100-300
shrimp/m”.

Culture system description

The pond construction used in this study used a
circular pond construction with a geomembrane layer
and a wire mess height of 1.5 m. Cultivation activities
begin with the preparation of cultivation containers,
namely the process of drying the round pond for 1 to
2 weeks with the help of sunlight and sterilization
using a disinfectant (Rizky ¢z a/., 2022).

The water medium used is bore well water. The
borehole water is then flown into the pond and
sterilized with 1.5 ppm CuSO; for 1 week, followed
by the administration of 2 ppm disinfectant. After 30
minutes then followed by the administration of 60%
chlorine at 30 ppm and aeration for 24 hours.
Furthermore, liming with CaCO; at 20 ppm and
pond water aerated until there is a change in water
color as an indicator of plankton growth so that it can
be stocked (Mustofa ez /., 2012).

To maintain the dissolved oxygen level, a windmill
and turbine aerator are used to distribute water in
each pond (Cahyanurani & Hariri, 2021). During
maintenance, dissolved oxygen levels were
maintained at 4.5 ppm. The fry used in this
cultivation are those that have been certified SPF
(specific pathogen free) or are free from the WSSV,
IMNV, or TSV viruses, which have been through the
PCR test. The stocking of fry is done in the
afternoon. The stocked fry, namely PL-9 with a
length of 7.6-8 mm, had an active movement and
moved against the current. The fry were acclimatized
before stocking (Rizky ez al., 2022).

Feed management during rearing uses the method
of blind feeding and anco feeding program
(Cahyanurani & Hariri, 2021). The feed is artificial
and comes in powder, crumble, and pellet forms,
with feeding adjusted to the opening of the shrimp's
mouth. The feeding frequency at the time of initial
stocking - DOC 30, which is 4 times, then at DOC
31 - harvesting, the feed is given 7 times. The feeding
mechanism is done manually. The addition of
vitamin C and vitamin B complex is added through
feed as much as 5 g/kg of feed with a frequency of 2
times a day.

Water quality management is carried out through
regular daily water changes of 15 — 18% with a
maintained water height of 1.2 m, administration of
probiotics  containing  nitrifying  bacteria and



Cahyanurani et al. (2022)

Lactobacillus, and to maintain the stability of
phytoplankton given 30 ppm dolomite and 1 ppm
sodium silicate every week (Mustofa ez al, 2012).
Water quality monitoring is carried out regularly,
cither directly or through laboratory analysts
covering physical and chemical parameters to
maintain stable culture media water quality. Growth
monitoring was carried out through sampling
activities to determine the average weight of shrimp,
daily weight gain rate, shrimp biomass and
monitoring of shrimp health conditions.
Research parameters

Parameters tested to see the performance of
vannamei shrimp culture with low salinity include:
a. Average Daily Growth (ADG)

Average Daily Growth (ADG) is the average
daily weight gain of shrimp in a certain period of
time so that it can be used to determine the
growth rate of shrimp. Average Daily Growth
(ADG) can be calculated by the following formula
(Haliman and Adijaya, 2005).

ADC = current ABW — previous ABW

sampling time interval
Description:
ABW = average weight of shrimp from sampling
b. Productivity
Productivity in shrimp farming, calculated using
the formula (Dewi, 2019):

o Biomass
Productlvlty = W

Description:
Biomass = final shrimp weight (kg)

c. Feed Conversion Ratio (FCR)
The calculation of feed conversion is carried out
using the formula (Supono and Wardiyanto, 2008)
as follows:

FCR = ——
Biomass

Description:
FCR = Feed Conversion Ratio
F = Amount of cumulative feed end of harvest
(kg)
Biomass = final shrimp (kg)

d. Survival Rate (SR)
Measurement of survival rate can be done using
the formula according to Haliman and Adiwijaya
(2005), the formula for calculating survival rate
(SR) is as follows:

Nt
SR = — X 100%
No

Description:

SR = Survival Rate (%0)

Nt = Number of shrimp at harvest

No = Number of initial stocking of shrimp
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Water quality parameters

Water  quality =~ measurements  included
temperature, DO, salinity, pH, ammonia, nitrite,
phosphate, Total Organic Matter (TOM) and
alkalinity. Water quality measurements such as pH,
Dissolved Oxygen (DO), temperature and salinity
were carried out in situ (at the study site), while
measurements of ammonia, nitrite, phosphate, TOM
and alkalinity were carried out by taking water
samples. Sampling of pond water was carried out
using a sample bottle. Water samples were taken at a
depth of 50 cm or in the water column. Furthermore,
the water samples were analyzed at the PT. Indonesia
Evergreen Agriculture, Paiton, East Java.
Data analysis

The data collected includes productivity, average
daily growth, feed conversion ratio and survival rate
were displayed in histogram graphic. Water quality
data was displayed in tabular form. All of data
collected described descriptively.

Result

Observations on the performance of vannamei
shrimp culture at low salinity based on productivity,
average daily growth, feed conversion ratio, and
survival rate can be seen in Figure 1.

The productivity of vannamei shrimp culture
salinity in 3 ponds for 3 maintenance cycles ranged
from 235 to 3.69 kg/m” Productivity tends to
increase in 3 cycles of cultivation, except in pond B
where productivity tends to decrease compared to the
first cycle. Average daily growth (ADG) in aquaculture
ponds ranges from 0.26 — 0.36 g/day. ADG values in
pond A tend to be decrease for 3 cycles, while ADG
in pond B and C ranged from 0.29 — 0.3 g/day and
0.26-0.28 g/day, respectively. The sutvival rate in 3
cultivation ponds for 3 maintenance cycles ranged
from 61 — 98%, overall survival rate for 3 maintenance
cycles tended to increase in each cycle, except for
pond A which had decreased in the second cycle. The
feed conversion ratio ranges from 1.01 to 1.62. The
overall FCR value in 3 cultivation ponds for 3 cycles
decreased in each cycle, except for pond A, the highest
FCR value was recorded in the second cycle.

Water quality parameters for 3 maintenance cycles
including temperature, dissolved oxygen, pH,
phosphate, ammonia and TOM showed the optimal
range for vannamei shrimp culture based on water
quality standards for intensive vannamei shrimp
culture (SNI 01-7246-2006). Meanwhile, the value of
nitrite and alkalinity based on measurements exceeds
the optimal standard (Table 1).
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Figure 1. Performance of vannamei shrimp culture at low salinity in ponds A, B and C for 3 cycles.
maintenance; (a) productivity; (b) average daily growth (adg); (c) survival rate; (d) feed conversion

ratio.

Table 1. Water quality parameters in low salinity vannamei shrimp culture for 3 maintenance cycles.

Maintenance Cycles* Optimal Level

Water Quality Parameters  Unit (SNI 01-7246-2006)

1 2 3
Temperature °C 27,4 -27,6 274 -27]7 273-27,6 28,5 - 31,5
Dissolved Oxygen mg L1 59-6,2 6,5-06,7 6,5-6,6 min. 3,5
Salinity gLt 7-8 7-8 7-8 15-25
pH - 7,92 - 8,08 8,09 - 8,12 8-8,1 7,5-8,5
Ammonia mg L1 0,005 0,001 - 0,016 0,002 - 0,009 max. 0.01
Nitrite mg L1 0,125 - 0,175 0,014 - 0,17 0,08 - 0,12 min. 0,01
PO, mg L1 0,659 - 0,687 0,838 - 0,914 1,1-1,2 min. 0,1
TOM mg L1 12,64 - 17,7 10,11 - 11,38 11,4-12 max. 55
Total alkalinity mg L1 284 - 292 306 - 313 305 - 310 100 - 150

*Note: Water quality data in each cycle is the range of water quality data measured in ponds A, B and C

Figure 2. Shrimp affected by White Feces Disease
(WFD).

Discussion

Productivity is one of the determining factors for
increasing the production of cultivation activities
(Dewi, 2019). In this study, productivity that can be
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achieved in low salinity vannamei shrimp culture
reached more than 2.35 kg/m” Supono (2019)
reported that vannamei shrimp culture with low
salinity (4 ppt) has a productivity of 1 kg/m? a
stocking density of 70 shrimp/m” in a pond area of
2,000 m> FEsparza-leal ¢ al. (2009) reported the
productivity of L. vannamei with low salinity (0.52-
0.88 ppt), stocking density of 200 shrimp/m” in a
pond area of 3.14 m* was 1.08 — 1.19 kg/m”
Meanwhile, Cahyanurani and Hariri (2021) reported
the productivity of intensive shrimp ponds with
higher salinity (11-14 ppt), stocking density of 235
shrimp/m? in a pond area of 907 m* was 2.36 — 2.4
kg/m’ According to Rizky ¢ a/ (2021), intensive
culture system with higher salinity, stocking density
of 142 - 159 shrimp/m’ in a pond area of 1.116 —
2.500 m* was 1,58 — 2,12 kg/m”. This present result
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confirms reports that L. vannamei cultivated in low
salinity can support production equal to that reported
with higher salinity water. The high productivity is
thought to be influenced by several factors, such as
optimal water quality management through daily
water changes, optimal stocking for both the number
of stockings and the stocking procedure. According
to (Lailiyah ¢ al, 2018), pond productivity is
influenced by the number of stockings, maintenance
age, harvest tonnage and final average shrimp weight.
High productivity is also supported by environmental
quality, environmental management and the
application of good cultivation technology (Maarif
and Somamiharja, 2000).

Average daily Growth (ADG) for 3 maintenance
cycles is above 0.26 g/day. According to (Lailiyah ez
al., 2018), ADG wvalues to be achieved in cultivation
when they ate in the range of 0.2 - 0.23 g/day. These
results show a higher value when compared to the
research of Rahman ¢/ o/ (20106) at 15 ppt salinity of
0.07 g/day and research by Lusiana ¢ a/ (2021)
reported ADG values in intensive ponds with salinity
above 28 ppt, namely 0.18 and 0.19 g/day. The ADG
value which was quite high during the study was
thought to be due to the low salinity during rearing
which supported more optimal shrimp growth.
According to (Rahman ef a/, 2016), the lower the
salinity, the better the growth of shrimp. This is due
to the low salinity treatment shrimp, more energy is
used for the growth process than the osmoregulation
process. This is inversely proportional to shrimp
reared at high salinity.

Survival rate is an important monitoring in
aquaculture because it serves as a guideline or
reference for how many shrimp live at the end of
their maintenance period (Renitasari e al, 2021).
Survival rate in 3 cultivation ponds for 3 maintenance
cycles ranged from 61 — 98%, overall survival rate for
3 maintenance cycles tended to increase in each cycle.
Esparza-Leal e/ al. (2009) reported that low-salinity
shrimp culture with a rearing period of 84 days had
an SR of 76.35 — 79.55%. According to Anita e al.
(2017), with salinity 10 ppt obtained an SR of 88.3%
with an optimal SR of 100% at a salinity of 17.5 ppt.
Different results reported by Aziz (2010), vannamei
shrimp rearing at low salinity (10 ppt, 5 ppt, and 0
ppt) still did not show optimum growth and survival
rates, the optimum result of SR was found in higher
salinity (30 ppt) reached 77%. Furthermore,
according to Febriania e a/. (2018), shrimp rearing
with a salinity of 10 ppt with a stocking density of
150-200 fish/m* has an SR ranging from 70.83 -
92.31%. Based on observations, the SR in the first
cycle ranged from 61-73%, the second cycle was
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ranged from 67-77% and the third cycle was ranged
from 86-98%. When compared with other studies
with higher salinity, the survival rate in this study with
lower salinity (6-8 gl.") was able to show a faitly good
SR value. Overall, the survival rate in low salinity
cultivation in the first cycle had moderate
performance, while in the second and third cycles,
the performance was improving. According to
Widigdo (2013), the survival rate is categorized as
good if the SR wvalue is > 70%, for the medium
category SR is 50-60%, and in the low category the
SR value is <50%. Renitasari ¢ al., (2021) reported
that the survival rate of shrimp farming reached more
than 86%, including the high category.

The low SR in the first cycle was because the
shrimp were exposed to WEFD disease during the
rearing period, thus causing higher shrimp mortality.
Shrimp that are attacked by WFD have the
characteristics of white dirt floating on the surface of
the water and decreased appetite drastically, white
hepatopancreas, this condition will continue and
cause the shrimp to become porous if handled and
shrimp growth slows down or no growth at all
(Figure 2). White Feces Disease is caused by poor
water quality, this disease causes a decrease in shrimp
appetite so that it has an impact on the slow growth
of vannamei shrimp and if left unchecked has the
potential to cause death in vannamei shrimp culture
(Febrianti, 2019).

Feed conversion ratio (FCR) is related to the
efficiency of feed absorption by shrimp, where a
lower FCR value indicates that the feed provided is
more efficient in supporting shrimp growth (Rizky e
al., 2022). Based on the results of the study, the FCR
value of shrimp decreased in each cycle. The FCR
value of vannamei shrimp at low salinity ranged from
1.01 to 1.62 with an average FCR of 1.3 * 0,16.
Samocha ef al. (2004) reported that the production of
vannamei shrimp with low salinity at high and low
stocking densities had FCR values ranging from 2.11
to 2.75. Meanwhile, Esparza-lLeal e/ o/ (2009)
reported that the FCR value in low salinity shrimp
culture ranged from 1.35 to 1.58. These results
indicate that the FCR value in this study is better.
According to Witoko e7al. (2018), in general, the FCR
of shrimp cultured in ponds ranges from 1.3 — 1.7.

One of the successes in cultivation is determined
by the quality of the media water which has a large
enough influence on the growth of organisms that
live in water (Ariadi e/ al., 2021; Witoko et al., 2018).
The water quality observed during low-salinity
vannamei shrimp culture included temperature,
dissolved oxygen, salinity, Ph, ammonia, nitrite, POy,
TOM and alkalinity. In general, the water quality
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parameter values obtained are still within the
standard limits of shrimp maintenance. The values of
temperature, dissolved oxygen, pH, phosphate,
ammonia, and TOM indicate the optimal range for
vannamei shrimp culture based on water quality
standards for intensive vannamei shrimp culture
(SNI 01-7246-2006). Meanwhile, the value of nitrite
and alkalinity based on measurements exceeds the
optimal standard. Nitrite levels during the rearing
petiod ranged from 0.014 — 0.175 mg L, this nitrate
level exceeded the maximum SNI level, which was
0.01 mg L', but this nitrite level could still be
tolerated by vannamei shrimp during the rearing
period. According to Rahmawati (2019), an increase
in concentration of 1 —5 mg " in 15 mg 1. salinity
environment can reduce productivity including
survival rate, absolute weight growth, and growth in
length and weight. Nkuba ¢/ a/. (2021) reported that
concentrations of more than 1 mg " ammonia and
nitrite could affect the prevalence of parasitic
infections in shrimp ponds. So that the level of nitrite
during maintenance which is still below 1 mg L' is
still relatively safe for shrimp growth.

Alkalinity is the amount of carbonate,
bicarbonate, and hydroxide contained in water.
Alkalinity is an important key in water because of its
ability to maintain a low pH level and water alkalinity
is a poor buffer against changes in pH (Suwoyo,
2017). Alkalinity during the rearing period ranged
from 284 - 313 mg 1., this level of alkalinity can still
be tolerated by vannamei shrimp. According to
Sitanggang and Amanda (2019), a good alkalinity
level for shrimp rearing is >20 mg L. and not more
than 500 mg L.

Conclusion

Vannamei shrimp culture at low salinity (6-8 mg
L") has the potential to be developed. Research on 3
cycles of vannamei shrimp culture with low salinity
overall showed the productivity for 3 cycles of
maintenance ranged from 2.35 to 3.69 kg/m* ADG
values in aquaculture ponds ranged from 0.26 — 0.36
g/day. The survival rate in 3 cultivation ponds for 3
maintenance cycles ranged from 61 — 98% and feed
conversion ratio from 1.01 — 1.62. Water quality
including temperature, dissolved oxygen, pH,
phosphate, ammonia, and TOM indicate the optimal
range for vannamei shrimp culture based on water
quality standards for intensive vannamei shrimp
culture (SNI 01-7246-2006), while nitrite and
alkalinity exceed the SNI standard but this nitrite and
alkalinity level could still be tolerated by vannamei
shrimp during the rearing period. Overall, water
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quality during the rearing period can still support the
growth of vannamei shrimp.

References

Anita, AW., M. Agus, T.Y. Mardiana. 2017. Pengaruh perbedaan
salinitas terhadap pertumbuhan dan kelangsungan hidup larva
udang vannamei (Litopenaens vannames) P1-13. Pena Akuatika:
Jurnal Ilmiah Perikanan dan Kelautan, 17(1): 12-19.

Ariadi, H., M. Fadjar, M. Mahmudi. 2019. Financial Feasibility Analysis
of Shrimp Vannamei (Litopenaens vannamei) Culture in Intensive
Aquaculture System with Low Salinity. ECSOFiIM Journal of
Economic and Social of Fisheries and Marine, 7(1): 95-108.

Ariadi, H., A. Wafi, M. Musa, Supriatna. 2021. Keterkaitan Hubungan
Parameter Kualitas Air Pada Budidaya Intensif Udang Putih
(Litopenaens vannamei). Samakia: Jurnal Ilmu Perikanan, 12(1): 18—
28.

Arifin, Z., Andrat, K dan Subiyanto. 2005. Teknik Produksi Udang
Vaname (Litopenaeus vannamei) yang Sederhana. BBPBAP
Jepara, Departemen Kelautan dan Perikanan, Jepara.

Aziz, R. 2010. Kinerja Pertumbuhan Dan Tingkat Kelangsungan
Hidup Udang Putih (Lifopenaens vanamei) Pada Salinitas 30 Ppt, 10
Ppt, 5 Ppt, Dan 0 Ppt. Skripsi. Bogor: Instiut Pertanian Bogor. pp
1-53.

Bagus, A.T. 2021. Pengaruh Pemberian Ekstrak Daun Jarak Pagar
(Jatropa  curcas 1) Terhadap Sistem Imun Udang Vaname
(Litopenaens vannames) Yang Diinfeksi Bakteri Vibrio harveyi
(skripsi). Universitas Mataram.

Bauer, J., F. Teitge, L. Neffe, M. Adamek, A. Jung, C. Peppler, D.
Steinhagen, V.  Jung-Schroers. 2018  Recommendations
foridentifying pathogenic Vibrio spp. as part of disease surveillance
programmes in recirculating aquaculture systems for Pacificwhite
shrimps (Litopenaens vannamei). Journal of Fish Diseases. 41(12):
1877-1897.

Boyd, C., T. Thunjai. 2003. Concentrations of Major lons in Waters of
Inland Shrimp Farms in China, Ecuador, Thailand, and the United
States. Journal of the World Aquaculture Society, 34(4): 524-532.

Cahyanurani, A.B., A.A. Dowansiba. 2022. Performansi Produksi
Nauplius Udang Vannamei (Lifopenaens vannamei) Di Balai Besar
Perikanan Budidaya Air Payau (BBPBAP) JEPARA. Fisheries of
Wallacea Journal, 3(1): 53—62.

Cahyanurani, A.B., A. Hariri. 2021. Pembesaran Udang Vanname
(Litopenaens vannamei) Secara Intensif pada Kolam Bundar di CV.
Tirta Makmur Abadi Desa Lombang, Kecamatan Batang-Batang,
Sumenep, Jawa Timur. Jurnal Grouper, 12(2), 35—40.

Dewi, Y.M., 2019. Perfomansi Kinerja Budidaya Udang Vaname
(Litopenaens vannamei) Di PT. Buana Bersama Jayaindo Kabupaten
Pandeglang, Banten. Buletin Jalanidhitah Sarva Jivitam, 1(2): 63—
69.

Esparza-Leal, HM., J.T. Ponce-Palafox, W. Valenzuela-Quifiénez,
H.C. Beltran, J.IL.A. Figueroa. 2009. The Effect of Low Salinity
Water with Different Ionic Composition on the Growth and
Survival of Litgpenaens vannamei (Boone, 1931) in Intensive Culture.
Journal of Applied Aquaculture, 21(4): 215-227.

Esparza-Leal, H.M., J.'T. Ponce-Palafox, E. A. Aragon-Noriega, J.L.A.
Figueroa, M. Garcfa-Ulloa Gomez, W. Valenzuela-Quifiénez.
2009. Growth and performance of the whiteleg shrimp Penacus
vannamei (Boone) cultured in low-salinity water with different
stocking densities and acclimation times. Aquaculture Research,
41, 878-883.

Esparza-Leal, H.M., J.T. Ponce-Palafox, C. Cervantes-Cervantes, W.
Valenzuela-Quinonez, A. Luna-Gonzalez, E.S. Lépcz-z'\lvarcz, N.
Vazquez-Montoya, M. Lopez-Espinoza, R.L. Gémez-Peraza.
2018. Effects of low salinity exposure on immunological,
physiological and growth performance in Litopenaeus vannamei.
Aquaculture Research, 50, 944-950.

Estrada-Perez, N., . M. J. Ruiz-Velazco, F. J. Magallon-Barajas, A. 1.
Campa-Cordova, A. Hernandez-Llamas. 2020. Dynamic stock
model for analysing semi-intensive production of whiteleg shrimp
Litopenaens — (Penacus) affected by the
hepatopancreatic necrosis disease: Assessment of disease severity

vannamer acute



Cahyannrani et al. (2022)

indicators and relationships with pond water quality parameters.
Aquaculture Research, 51(1), 242-254.

Febriania, D., E. Marlinaa., A. Oktavianaa. 2018. Total hemosit udang
vaname (Litopenaeus vannamei) yang dipelihara pada salinitas 10
ppt dengan padat tebar berbeda Total Haemocytes of Pacific White
Shrimp (Lifopenaens vannamei) cultured at salinity of 10 ppt in
vatious stocking density. Journal of Aquaculture, 3(1): 1-8.

Febrianti, A., A. Miftachurrochmah, A.\W. Jannah, Y. Muliawan, A.A.
Sabil. 2019. Pengontrol Kualitas Air untuk Budidaya Udang
Vannamei (Litopenaens vannamei) di Desa Wedoro, Kecamatan
Glagah, Kabupaten Lamongan. Journal of Innovation and Applied
Technology, 5(1): 848—-854.

Haliman, R.W., S.D. Adijaya. 2005. Udang Vannamei, Penebar
Swadaya, Jakarta.

Hendarajat, E.A., M. Mangampa, H. Suryanto. 2007. Budi Daya Udang
Vannamei (Lifopenaens vannamei) Pola Tradisional Plus Di
Kabupaten Maros, Sulawesi Selatan. Media Akuakultur, 2(2): 67—
70.

Hidayat, K.W., L.A. Nabilah., S. Nurazizah., Gunawan, B.I., 2019.
Pembesaran Udang Vannamei (Lifopenaens vannamei) Di PT. Dewi
Laut Aquaculture Garut Jawa Barat. Journal of Aquaculture and
Fish Health, 8(3): 123-128.

Lailiyah, U., S. Rahardjo, M. Kiristiany, M. Mulyono. 2018.
Produktivitas Budidaya Udang Vaname (Litopenacus vannamei)
Tambak Superintensif Di PT. Dewi Laut Aquaculture Kabupaten
Garut Provinsi Jawa Barat. Jurnal Kelautan dan Perikanan Terapan
(JKPT), 1(1): 1-11.

Li, E., X. Wang, K. Chen, C. Xu, ].G. Qin, L. Chen. 2015. Physiological
change and nutritional requirement of Pacific white shrimp
Litopenaeus vannamei at low salinity. Reviews in Aquaculture,
9(1): 57-75.

Lusiana, R., M.A. Sudrajat, M.Z. Arifin. 2021. Manajemen Pakan Pada
Pembesaran Udang Vannamei (Litopenaens vannamer) Di Tambak
Intensif CV. Bilangan Sejahtera Bersama. Chanos Chanos, 19(2):
187-197.

Maghfiroh, A., S. Anggoro, P.W. Purnomo. 2019. Pola Osmoregulasi
Dan Faktor Kondisi Udang Vaname (Litopenaens vannamei) Yang
Dikultivasi Di Tambak Intensif Mojo Ulujami Pemalang.
Management of Aquatic Resources Journal (MAQUARES), 8 (3):
177-184.

Maarif, M.S., A. Somamiharja. 2000. Strategi peningkatan Produktivitas
Udang Tambak. J. IL. Pert. Indon, 9(2): 62-76.

Mustafa, A., 1. Sapo., M. Paena. 2010. Studi Penggunaan Produk Kimia
Dan Biologi Pada Budidaya Udang Vaname (Litopenacns vannansei)
Di Tambak Kabupaten Pesawaran Provinsi Lampung. Jurnal Riset
Akuakultur, 5(1): 115-133.

Nababan, E., I. Putra, R. Rusliadi. 2015. The Maintenance Of White
Shrimp (Litgpenaens vannamei) With Different Percentage Of Feed.
Jurnal Online Mahasiswa Fakultas Perikanan dan Ilmu Kelautan
Universitas Riau, 2(2): 1-9.

Nkuba, A.C., G. Mahasri, N.D.R. Latuti, A.A. Mwendolwa. 2021.
Correlation of Nitrite and Ammonia Concentration with
Prevalence of Enterocytozoon hepatopenaci (EHP) in Shrimp
(Litopenaens vannamei) on Several Super-intensive Ponds in Fast
Java, Indonesia. Jurnal Ilmu Perikanan dan Kelautan, 13(1): 58—67.

Panakorn, S. 2012. Opinion article: More on early mortality syndrome
in shrimp. Aqua Culture Asia Pacific, 8: 8—10.

Pena, 1.D.D.L.; C.R. Lavilla-Pitogo, M.G. Paner. 2001. Luminescent
vibrios associated with mortality in pond-cultured shrimp
Penaecusmonodon in the Philippines: Species Composition. Fish
Pathology, 36(3): 133—138.

Rahman, F., R. Rusliadi, I. Putra. 2016. Growth And Sutvival Rate Of
Western White Prawns (Litopaneans vannamei) On Different Salinity.
Jurnal Online Mahasiswa Fakultas Perikanan dan Ilmu Kelautan
Universitas Riau, 3(1): 1-9.

Rahmawati, F., 2019. Toksisitas Akut Paparan Nitrit, Produktivitas,
dan Respon Fisiologis Post Larvae 15 Udang Vaname Lizopenacens
vannamei di Lingkungan Bersalinitas 15 g L. tesis. Institut
Pertanian Bogor.

Renitasari, D.P., Y. Yunarty, S.A. Saridu. 2021. Pemberian Pakan Pada
Budidaya Udang Vaname (Litopenacns vannamei) Intensif Dengan
Sistem Index. Jurnal Salamata, 3(1): 20-24.

263

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan
Volume 11, Number 3, Page 257-264

Rizky, P.N., A.B. Cahyanurani, F. Fahruddin. 2022. Aspek Teknis
(Kontruksi) Tambak terhadap Produktivitas Budidaya Udang
Vanname (Litopenaens vannamei) secara Intensif di PT. Andulang
Shrimp Farm, Sumenep, Jawa Timur. Jurnal Grouper, 13(1): 26—
35.

Roy, L.A., D.A. Davis, I.P. Saoud, C.A. Boyd, H.]. Pine, Boyd, C.E.
2010. Shrimp culture in inland low salinity waters. Reviews in
Aquaculture, 2(4): 191-208.

Sahabudin, S., M. Muhsin, K.K.K. Karno, A. Zakiyah, A. Anggara, I.
Irsyam, S.R. Drajat. 2020. Budidaya Udang Vannamei (Litgpenaens
vannamei) Sistem Bioflok di Kolam Terpal Bundar pada Kelompok
Masyarakat Perikanan Binaan PT. Pertamina (Persero) Fuel
Terminal Parepare. Insan Cita Jurnal Pengabdian Kepada
Masyarakat, 2(2): 1-9.

Samocha, T.M., A.L. Lawrence, C.A. Collins, F.L. Castille, W.A. Bray,
C.J. Davies, P.G. Lee, G.F. Wood. 2004. Production of the Pacific
White Shrimp, Litopenaens vannamei, in High-Density Greenhouse-
Enclosed Raceways Using Low Salinity Groundwater. Journal of
Applied Aquaculture, 15(3-4): 1-19.

Scabra, A. R., M. Marzuki, N. Cokrowati, B. D. H. Setyono, L. F.
Mulyani. 2021. Increasing Solution of Calcium Through The
Addition of Ketapang Leaf Terminalia Catappa In Fresh Water
Medium For Vannamei Shrimp Cultivation Litgpennaens vannanei.
Jurnal Perikanan Unram, 11(1): 35-49.

Schofield, P. J., B. L. Noble, L. F. A. Caro, H. N. Mai, T. ]. Padilla, J.
Millabas, A. K. Dhar. 2021. Pathogenicity of Acute
Hepatopancreatic Necrosis Disease (AHPND) on the freshwater
prawn, Macrobrachinm rosenbergii, and Pacific White Shrimp, Penacus
vannamei, at various salinities. Aquaculture Research, 52(4): 1480—
1489.

Sitanggang, L.P., L. Amanda. 2019. Analisa Kualitas Air Alkalinitas
Dan Kesadahan (Hardness) Pada Pembesaran Udang Putih
(Litopenaens vannamei) Di Laboratorium Animal Health Service
Binaan Pt. Central Proteina Prima Tbk. Medan. Tapian Nauli
Jurnal Penelitian Terapan Perikanan dan Kelautan, 1(1): 54—60.

Standar Nasional Indonesia. 2006. SNI ~ 01-7246-2006. Produksi
Udang Vaname (Litgpenaens vannamei) di Tambak dengan Teknologi
Intensif. Badan Standardisasi Nasional, Jakarta.

Suantika, G., M.L. Situmorang, ].B. Kurniawan, S.A. Pratiwi, P.
Aditiawati, D.I. Astuti, F.F.N. Azizah, Y.A. Djohan, U. Zuhri,
T.M. Simatupang. 2018. Development of a zero water discharge
(ZWD)-Recirculating aquaculture system (RAS) hybrid system for
super intensive white shrimp (Litopenacus vannamei) culture
under low salinity conditions and its industrial
commercialshrimp urban farming in Gresik, East Java, Indonesia.
Aquaculture Engineering, 82: 12-24.

Supono, S. 2019. Budidaya Udang Vaname Salintas Rendah, Solusi
untuk Budidaya di Lahan Kritis. Graha Ilmu, Yogyakarta.

Supono, Wardiyanto. 2008. Evaluasi Budidaya Udang Putih
(Litopenaens vannamei) dengan Meningkatkan Kepadatan Tebar di
Tambak Intensif. Seminar Hasil Penelitian & Pengabdian kepada
Masyarakat Universitas Lampung, 237-242.

Suwoyo H.S., Sahabuddin. 2017. Growth Performance Of
Transfection Tiger Shrimp Broodstock Penacus monodon In
Different Generation. Jurnal Ilmu dan Teknologi Kelautan Tropis,
9(1): 185-199.

Tahe, S., A. Nawang. 2012. Respons Yuwana Udang Vaname
(Litopenaens vannamei) Pada Tingkat Salinitas Yang Berbeda.
Prosiding Indoaqua - Forum Inovasi Teknologi Akuakultur, 77-83.

Valencia-Castafieda, G., M.G. Frias-Espericueta, R.C. Vanegas-Pérez,
M.C. Chavez-Sanchez, F. Paez-Osuna. 2019. Toxicity of ammonia,
nitrite and nitrate to Lifgpenacns vannamei juveniles in low-salinity
water in single and ternary exposure experiments and their
environmental implications. Environmental Toxicology and
Pharmacology, 70: 1-8.

Widodo, A.F., Y. Johan, B. Brata, D. Suherman. 2021. Hubungan
Parameter Lingkungan Dengan Prevalensi Infectious Myonecrosis
Virus Di Tambak Intensif Udang Vannamei (Lifopenaens vannamei)
Kabupaten Kaur. Naturalis: Jurnal Penelitian Pengelolaan Sumber
Daya Alam dan Lingkungan, 10(1): 13-24.

Widigdo, B. 2013. Bertambak Udang dengan Teknologi Biocrete.
Kompas Media Nusantara, Jakarta.

trial in



Cahyannrani et al. (2022)

Witoko, P., N. Purbosari, N.M. Noor, D.P. Hartono, E. Barades, R.]J.
Bokau. 2018. Budidaya Udang Vaname (Litopenaens vannamei) di
Keramba Jaring Apung Laut. Prosiding Seminar Nasional
Pengembangan Teknologi Pertanian, 410-418.

Zafar, M.A., M.M. Haque, M.S.B. Aziz, M.M. Alam, 2015. Study on
water and soil quality parameters of shrimp and prawn farming in
the southwest region of Bangladesh. Journal of the Bangladesh
Agricultural University, 13(1): 153—160.

How to cite this paper:

Cahyanurani, A.B., M.H. Edy. 2022. Performance of
intensive vannamei (Litopenaens vannamei) culture at
low salinity. Depik Jurnal Ilmu-Ilmu Perairan, Pesisir
dan Perikanan, 11(3): 257-264.

264

Depik Jurnal Ilmu-Ilmu Perairan, Pesisir dan Perikanan
Volume 11, Number 3, Page 257-264



