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ABSTRACT

Water quality management is the main factor in rearing vannamei shrimp cultivation. Quality
shrimp is produced from optimal water quality management. PT. Anugerah Nusantara
Kraksaan is a company that operates in the field of rearing vannamei shrimp. So this research
aims to determine the application of water quality management in rearing vannamei shrimp
(Litopenaeus vannamei) at PT. Anugerah Nusantara Kraksaan, East Java Province. The
research was carried out for 1 month from January to February 2025 starting from DOC 68
until DOC 96. This research was carried out on Plots G3, Plots G5, and Plots H4 with concrete
construction. The fry used in the research were from PLB (Prima Larvae Bali) on Postlarva 10.
Data taken on these water quality parameters were Brightness, Temperature, pH, Dissolved
Oxygen, Salinity, Amonnium, Phospat, Alkalinity, and TOM. To overcome fluctuations in
environmental parameters, it is necessary to change water, filter, and administer probiotics
periodically until the total harvest is achieved. It can be concluded that the results of the best
water quality management is in plot G3, because plot G3 can last longer, but plots H4 is the
most stable for its water quality even though it ends up being affected by Infectious
Myonecrosis disease.
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ABSTRAK
Manajemen kualitas air merupakan faktor utama dalam budidaya pembesaran udang vannamei.
Udang yang berkualitas di hasilkan dari manajemen kualitas air yang optimal. Sehingga
penelitian ini bertujuan untuk mengetahui penerapan manajemen kualitas air pada pembesaran
udang vannamei (Litopenaeus vannamei) di PT. Anugerah Nusantara Kraksaan Provinsi Jawa
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Timur. Penelitian dilakukan selama 1 bulan pada Bulan Januari hingga Februari 2025 dimulai
dari DOC 68 sampai dengan DOC 96. Penelitian ini dilakukan pada Petak G3, Petak G5, dan
Petak H4 dengan konstruksi beton. Benur yang di pakai pada penelitian ini yaitu dari PLB
(Prima Larvae Bali) pada Postlarva 10. Data yang diambil pada parameter kualitas air ini yaitu
Kecerahan, Suhu, pH, Oksigen Terlarut, Salinitas, Amonium, Phospat, Alkalinitas dan TOM.
Dalam mengatasi fluktuasi parameter lingkungan perlu dilakukan, pergantian air, penyiponan,
dan pemberian probiotik secara berkala sampai dengan panen total. Dapat disimpulkan hasil
dari manajemen kualitas air yang paling baik terletak pada petak G3, dikarenakan petak G3
dapat bertahan lebih lama, akan tetapi pada petak H4 yang paling stabil untuk kualitas airnya
meskipun akhirnya terkena penyakit nfectious Myonecrosis.

Kata Kunci: Manajemen Kualitas Air, Pembesaran, Udang Vannamei

INTRODUCTION

Shrimp is one of the commodities that is very popular with farmers at this time. This is
influenced by the increasing market demand, so that shrimp cultivation has a high economic
value. Shrimp is one of the largest export commodities, even its position is ranked fifth in the
world of non-oil and gas exporters, especially in Indonesia (Dayat et al., 2023).

One type of shrimp that is widely cultivated is vannamei shrimp (Lifopenaeus vannamer)
because this shrimp has many advantages, namely it is resistant to disease, grows faster, is
resistant to environmental disturbances, has a high survival rate, is feed efficient, and has a
short cultivation time which is in the range of 90-100 days in each cycle (Dayat et al., 2023).

Probolinggo Regency has very great potential for vannamei shrimp cultivation because
it is one of the largest shrimp cultivation centers in East Java. Shrimp cultivation is highly
dependent on good water quality management, because ideal water quality can help shrimp
growth, increase productivity, and reduce the risk of disease. Some important factors that
determine good water quality include temperature, brightness, altitude, pH, salinity, and color
that can be observed visually. On the other hand, other parameters such as nitrite, nitrate,
phosphate, ammonia, and dissolved oxygen are taken from water samples and then analyzed in
the laboratory (Dede et al., 2014). To maintain environmental conditions suitable for shrimp
growth, each parameter has an important role.

The main challenges in water quality management include fluctuations in environmental
parameters, pollution from external sources, and the efficiency of waste management systems.
The application of technologies such as aeration systems, filtration, and automatic monitoring
is essential to overcome these challenges. In addition, the knowledge and skills of pond
managers in identifying and controlling water quality parameters are also determining factors
for successful cultivation. Water quality management is very important so that the condition of
the pond waters remains optimal for the survival of the shrimp being cultivated (Hertika et al.,
2021).

To increase vannamei shrimp production, farmers can use water quality management.
Water quality management can be seen from the physical, chemical, and biological factors of
the waters, including monitoring and maintenance activities if there is a deviation from the
optimal value of water quality parameters. If water quality management is carried out optimally
and supported by supporting facilities and infrastructure, it is hoped that the results will be
better.

METHODS
Research Method
The research method used in this study is the descriptive method. According to Sugiyono
(2019), descriptive analysis is analyzing data by describing or depicting the data that has been
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collected as it is without intending to make conclusions that apply to the public or
generalization. The author analyzes data on water quality management in each parameter, then
the data that has been collected can be concluded. This analysis aims to determine whether the
parameters analyzed are appropriate or not for the cultivation of vannamei shrimp (Litopenaeus
vannamei).

Research Location
This research was conducted in January-February 2025 in Kalibuntu Village, Kraksaan
District, Probolinggo Regency, East Java Province.

Tools and Materials

There are three research plots, namely plots G3, G5, and H4. These three plots have an
area of 2,250 m? with a stocking density in plot G3 of 184 shrimp/m?, plot G5 of 169 shrimp/m?,
and plot H4 of 161 shrimp/m?. Temperature and DO measurements were carried out using a
DO meter, salinity measurements were carried out using a refractometer, pH measurements
were carried out using a pH meter, Alkalinity and TOM were carried out using
permanganometric titration, while ammonium and phosphate measurements were carried out
using a test kit. Observations of all parameters during sampling were carried out based on a
predetermined schedule, then the results were recorded in a water quality monitoring book.

Water Quality

Measurement of water quality parameters was carried out in the morning and afternoon
using ex-situ and in-situ during the maintenance period. The in-situ method includes checking
water height, water clarity, and water color. While the ex-situ method includes water quality
parameters measured including temperature, salinity, dissolved oxygen (DO), pH, Ammonium,
Phosphate, Alkalinity, Tom, and TBC and TVC. Checks on physical parameters as well as pH,
temperature, salinity, DO are carried out every day. Then for Alkalinity, TOM, Phosphate,
Ammonium are carried out every 5 days. While for TVC and TBC are checked every 3 days.

RESULTS
The results of checking the water quality parameters in plot G3 can be seen in Table 1,
then checking the water quality parameters in plot G5 can be seen in Table 2, and checking the
water quality parameters in plot H4 can be seen in Table 3.

Table 1. Measurement of Water Quality Parameters in Plot G3

. Measurin . G3
Parameter Unit Value Ins trumen% Time DOC 68-80 DOC 81-95
Temperature °C 23-32  Thermometer 28.1-29.5 28.5-29.5
Brightness cm 30-50  Secchi disk 1]\34\?;31135 ;2:;‘8 3(5)
Salinity ppt 5-35  Refractometer 28-30 28-29
Mornin 7.5-8.2 7.5-8.2
pH - 6-8.5  pH meter Evenmg 7.5.82 7.8-8.6
DO mg/l >4.0 DO meter 4.39-4.72 4.25-4.54
Alkalinity mg/l 100-150 Burette 104-148 100-120
TOM mg/l <90 Burette 96-116 102-118
Ammonium mg/l <0.1 Test kit 0.01-0.07 0.04-0.1
Phosphate mg/l 0.1-5 Test kit 2.5-3 2-2.7

Description: The text in red is above the unit value.
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Table 2. Measurement of Water Quality Parameters in Plot G5

. Measuring . G5
Parameter — Unit — Value 1 rument "™ T DOC 6875 DOC 76-80
Temperature °C 23-32  Thermometer 28.2-29.7 28.5-29.5
. o Morning 20-30 20-25
Brightness cm 30-50 Secchi disk Evening 20 20
Salinity ppt 5-35  Refractometer 28 28-29
Morning 7.6-8 7.5-8.2
pH i 6-8.5 pH meter Evening 7.7-8.7 7.6-8.4
DO mg/1 >4.0 DO meter 4.56-4.98 4.42-4.98
Alkalinity mg/1 100-150 Burette 120-132 120-128
TOM mg/l <90 Burette 104-112 111-112
Ammonium mg/l <0.1 Test kit 0.1-0.08 0.04-0.08
Phosphate mg/l 0.1-5 Test kit 2.3-2.5 2.3-2.5
Description: The text in red is above the unit value.
Table 3. Measurement of Water Quality Parameters in Plot H4
. Measuring . H4
Parameter  Unit — Value o ciment 1™ T DHOC6873  DOC 74-75
Temperature °C 23-32  Thermometer 28.1-29.7 28.1-28.6
) ol Morning 40 cm 40
Brightness cm 30-50 Secchi disk Evening 35-40 cm 35-40
Salinity ppt 5-35  Refractometer 28-30 ppt 29-30
Morning 7.6-7.8 7.7-8
pH - 6-85  pHmeter gl ing 7.7-8.5 7.7-8.3
DO mg/1 >4.0 DO meter 4.01-4.41 4.32-4.97
Alkalinity mg/1 100-150 Burette 136 132
TOM mg/1 <90 Burette 92 114
Ammonium mg/1 <0.1 Test kit 0.2 0.07
Phosphate mg/l 0.1-5 Test kit 2.7 3

Description: The text in red is above the unit value.

Specifically, the graph of the temperature data results on plots G3, G5, and H4 can be seen in

Figure 1.
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Figure 1. Temperature Data Results on Plots G3, G5, and H4
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Specifically, the graph of the brightness data results on plots G3, G5, and H4 can be seen in

Figure 2.
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Figure 2. Brightness Result Data on Plots G3, G5, and H4

Specifically, the graph of DO result data on plots G3, G5, and H4 can be seen in Figure 3.
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Figure 3. DO Result Data on Plots G3, G5, and H4
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Specifically, the graph of the pH result data on plots G3, G5, and H4 can be seen in Figure 4.

pH PLOT G3, G5, AND H4

9
8.5
8
7.5
> AN N 00— T
6.5
PAGI SIANG PAGI SIANG PAGI SIANG
G3 G5 H4
PH

" DOC 68 ®DOC 69 " DOC 70 ™ DOC 71 ™ DOC 72 “ DOC 73 ™ DOC 74 ™ DOC 75 ™ DOC 76
™ DOC 78 ™DOC 80 ™ DOC 82 ™ DOC 84 ™ DOC 86 ~ DOC 83 ™ DOC 90 * DOC 92 "' DOC 94

Figure 4. pH Result Data on Plots G3, G5, and H4
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Specifically, the graph of the salinity result data on plots G3, G5, and H4 can be seen in Figure
5.

SALINITY PADA PETAK G3, G5, AND H4

DOCDOCOCHOCOCDOCDOCOOCDHOCDOCDOCDOCDOCHOCDOCDOCDOCDOC
68 69 70 71 72 73 74 75 76 78 80 82 84 86 88 90 92 94

®SALINITY G3 ™ SALINITY G5 ™ SALINITY H4

30
2
2
2
2
2

e R M > el

Figure 5. Salinity Result Data on Plots G3, G5, and H4

Specifically, the graph of the alkalinity result data on plots G3, G5, and H4 can be seen in
Figure 6.
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Figure 6. Alkalinity Result Data on Plots G3, G5, and H4

Specifically, the graph of the TOM result data on plots G3, G5, and H4 can be seen in Figure
7.
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Figure 7. TOM Result Data on Plots G3, G5, and H4
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Specifically, the graph of the salinity result data on plots G3, G5, and H4 can be seen in Figure
8.
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Figure 8. Ammonium Result Data on Plots G3, G5, and H4

Specifically, the graph of the salinity result data on plots G3, G5, and H4 can be seen in Figure
9.
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Figure 9. Phosphate Result Data on Plots G3, G5, and H4

DISCUSSION

It can be seen from the temperature parameters in Figure 1 that the temperature range in
the G3 plot is between 28.1-29.5°C, in the G5 plot it is between 28.2-29.7°C, and in the H4 plot
it is between 28.1-29.7°C, then the brightness parameters in Figure 2 that the brightness range
in the morning in the G3 plot is between 30-40 cm, in the G5 plot it is 20-30 cm, and in the H4
plot it is 40 cm. While in the afternoon the brightness in the G3 plot is 25-35 cm, in the G5 plot
it is 20-30 cm, and in the H4 plot it is 30-40 cm, then the DO parameters can be seen in Figure
3 that the G3 plot is in the range of 4.29-4.72, in the G5 plot it is 4.49-4.98, and in the H4 plot
itis 4.01-4.97. However, DO decreased at DOC 90, which was 4.39 ppm. The decrease in DO
occurred because the shrimp had grown larger and the need for oxygen in the waters increased.
Halim et al. (2021), that temperature, shrimp age, and water level all contribute to the decrease
in DO. High temperatures can cause high oxygen consumption, resulting in low DO, as shown
by the pH parameters in Figure 4, where the morning pH value in plot G3 is 7.5-8, in plot G5
it is 7.6-8.3, and in plot H4 it is 7.4-8.1. The pH of pond water in the afternoon is higher than
in the morning because aquatic biota absorb at night while photosynthesis occurs in the
morning which produces oxygen. According to Supriatna et al., (2020), this is caused by
photosynthesis carried out by natural feed, such as phytoplankton, which absorbs CO5, then the
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salinity parameters can be seen in Figure 5 that the results of salinity measurements in the G3
plot are 28-29 ppt, in the G5 plot it is 28-29 ppt, and in the H4 plot it is 30 ppt. In DOC 70 in
the G3 plot and DOC 71 in the G5 plot there was a decrease in salinity of 28 ppt due to water
filling. Salinity greatly affects shrimp, salinity affects the osmotic pressure of water, the higher
the salinity, the higher the osmotic pressure of water so that it affects the level of
osmoregulation in shrimp (Supono, 2017), then the temperature parameters can be seen in
Figure 6 that in DOC 68 there was an increase in alkalinity of 148 mg/l. Alkalinity that is too
high causes shrimp to experience skin hardness, while a decrease in alkalinity causes shrimp
to molt quickly and become porous so that it will interfere with shrimp growth. According to
Prabowo et al., (2022) said that low levels of alkalinity <100 mg/l will cause pH fluctuations
in large or unstable ponds, then the TOM parameters can be seen in Figure 7 that the results of
TOM measurements in the G3 plot with an average of 108.4 mg/1, in the G5 plot, namely 109.5
mg/l, and in the H4 plot, namely 103.6 mg/l. The highest TOM occurred in DOC 91 in the G3
plot, which was 118 mg/l. Along with the increasing age of the shrimp, the organic matter will
increase, then the ammonium parameters can be seen in Figure 8 that the results of ammonium
measurements in the G3 plot with an average of 0.05 mg/l, in the G5 plot with an average of
0.08 mg/l, and in the H4 plot with an average of 0.04 mg/l. However, in DOC 88, ammonium
increased due to the accumulation of high organic matter and decomposing bacteria that did
not function properly. This is in accordance with the opinion of Halim et al., (2022) who stated
that although ammonium dominates waters at low pH, it is relatively non-toxic. However, at
high pH, ammonium can be a toxic compound for shrimp if converted into ammonia
compounds (NH3z). Ammonium parameters can be seen in Figure 9, where the results of the
Phosphate check reached an average of 2.6 mg/l in plot G3, 2.2 mg/1 in plot G5, and 2.8 mg/I
in plot H4.

CONCLUSION
Based on the results of water quality monitoring in plots G3, G5, and plot H4, the results
have been quite optimal. For checking physical parameters including brightness, air color, and
temperature. For checking chemical parameters including pH, DO, salinity, alkalinity, TOM,
ammonium (NH4"), phosphate (PO4) and the results of the best air quality management among
plots G3, plot G5 and plot H4 are in plot G3 because it can survive at DOC 96. However, for
air quality stability, it is in plot H4.
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