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ABSTRACT

This study aims to analyze the effect of the implementation of the Water Quality Monitoring
and Control System (SIMORIKA) on increasing the productivity of Vaname shrimp cultivation
in Sukadana Village, North Lombok Regency. SIMORIKA is a technology-based innovation
that allows farmers to monitor water quality in real-time, so that cultivation decisions can be
made quickly and accurately. The research method used is a quantitative approach with a pre-
experimental design using a one-group pretest-posttest model. The results showed that after the
implementation of SIMORIKA, there was a significant increase in Vaname shrimp
productivity, as measured by the survival rate (SR), harvest weight, and feed efficiency. These
findings indicate that monitoring technology such as SIMORIKA has great potential in
supporting the sustainability and efficiency of the aquaculture sector.
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ABSTRAK

Penelitian ini bertujuan untuk menganalisis pengaruh penerapan Sistem Monitoring dan
Kontrol Kualitas Air (SIMORIKA) terhadap peningkatan produktivitas budidaya udang
Vaname di Desa Sukadana, Kabupaten Lombok Utara. SIMORIKA merupakan inovasi
berbasis teknologi yang memungkinkan petambak melakukan pemantauan kualitas air secara
real-time, sehingga keputusan budidaya dapat dilakukan secara cepat dan tepat. Metode
penelitian yang digunakan adalah pendekatan kuantitatif dengan desain pra-eksperimen
menggunakan model one-group pretest-posttest. Hasil penelitian menunjukkan bahwa setelah
penerapan SIMORIKA, terjadi peningkatan signifikan pada produktivitas udang Vaname, yang
diukur dari tingkat kelangsungan hidup (SR), bobot panen, dan efisiensi pakan. Temuan ini
menunjukkan bahwa teknologi monitoring seperti SIMORIKA memiliki potensi besar dalam
mendukung keberlanjutan dan efisiensi sektor perikanan budidaya.

Kata Kunci: Udang Vaname, SIMORIKA, Produktivitas, Budidaya, Kualitas Air

e-ISSN : , p-ISSN : 2048


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820
http://jperairan.unram.ac.id/index.php/JP/index
https://sinta.kemdikbud.go.id/journals/detail?id=8037

Fisheries Journal, 15 (4), 2048-2054. http://doi.org/10.29303/jp.v15i14.1630

Parmi & Aini, (2025)

______________________________________________________________________________________________________________________________|
INTRODUCTION

Whiteleg shrimp (Litopenaeus vannamei) is Indonesia's leading export commodity,
contributing more than 60% of the total value of aquaculture exports (KKP, 2023). Over the
past five years, national whiteleg shrimp production has shown a significant upward trend,
from 475,000 tons in 2018 to over 700,000 tons in 2022. Lombok, as part of West Nusa
Tenggara (NTB) Province, is known to have significant potential for developing whiteleg
shrimp cultivation, including in North Lombok Regency. One of the centers of whiteleg shrimp
production and productivity is Sukadana Village (Latifah et al., 2025).

However, shrimp pond productivity in this area remains suboptimal. Farmers frequently
face major challenges such as drastic changes in water quality, high shrimp mortality rates, and
inefficient feed use (Aras & Faruq, 2024). Statistical data from the North Lombok Maritime
Affairs and Fisheries Service in 2022 shows that the average survival rate (SR) of shrimp in
traditional ponds is still below 70%, while the feed conversion ratio (FCR) is in the range of
1.8-2.1, indicating low feed efficiency (Indra Gunawan et al., 2022).

To address these issues, Internet of Things (IoT)-based water quality monitoring
technology has been introduced, one of which is SIMORIKA (Water Quality Monitoring and
Control System) (Jamal et al., 2021). This technology allows real-time monitoring of critical
parameters such as temperature, salinity, pH, and dissolved oxygen through sensors connected
to digital devices. With accurate and up-to-date information, farmers can respond quickly and
appropriately to changing environmental conditions, minimizing potential losses (Hendiari et
al., 2020).

Various studies have demonstrated the effectiveness of digital technology in improving
shrimp farming efficiency. Sari et al. (2023) found that the use of an loT-based monitoring
system in shrimp ponds reduced FCR by up to 20% and increased SR by up to 15%. A similar
study by Fangohoi et al. (2023) confirmed that stable water parameters are crucial for
successful shrimp farming, as extreme changes in temperature or oxygen levels can cause stress
and mass mortality in shrimp.

On the other hand, Kurniawan et al. (2022) stated that implementing a digital monitoring
system such as SIMORIKA not only increases productivity but also reduces the manual
workload for farmers, thereby increasing labor efficiency. However, studies on SIMORIKA
implementation at the village level, particularly in North Lombok, are still very limited, so
further research is needed to empirically determine its impact (Made et al., 2024).

The objectives of this study were to analyze the impact of SIMORIKA implementation
on the productivity of whiteleg shrimp farming in Sukadana Village. 2) To assess changes in
productivity parameters such as survival rate (SR), harvest weight, and feed efficiency before
and after SIMORIKA implementation. 3) Provide recommendations for the development of
IoT-based monitoring technology in sustainable fisheries cultivation.

METHODS

This research was conducted in Sukadana Village, Bayan District, North Lombok
Regency, a coastal area with significant potential for whiteleg shrimp cultivation. The location
was selected purposively because the village has implemented a technology-based water
quality monitoring system, SIMORIKA. The research lasted for one shrimp cultivation cycle,
90 days, from February to May 2025.

The tools and materials used in this study included the SIMORIKA device, which
consists of a water quality sensor, a control module, and an internet-based monitoring
application. In addition, supporting equipment such as a digital thermometer, a DO meter to
measure dissolved oxygen levels, a pH meter, and a refractometer to measure water salinity
were also used. Documentation tools such as a camera, a laptop, and observation forms were
also used to support field data recording. The main materials used in this cultivation activity
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were whiteleg shrimp fry, commercial feed, and supporting materials such as probiotics,
molasses, and pond lime.

The research design used was a pre-experimental one-group pretest-posttest design. The
One-Group Pretest-Posttest Design is a type of pre-experimental research design that uses only
one group of subjects without a control group (Hastjarjo, 2019). In this design, researchers
observe the same group of shrimp farmers before and after implementing the SIMORIKA
system, without using a control group. Data collection was conducted in two stages: before
(pretest) and after (posttest) the monitoring system. In the pretest stage, researchers collected
data related to shrimp productivity, such as survival rate (SR), average harvest weight, and feed
conversion ratio (FCR), using manual records typically maintained by farmers.

Survival Rate (SR) is the percentage of organisms still alive at the end of the culture
period compared to the initial number at stocking (Tahapari & Suhenda, 2009). The following
formula was used:

Nt
SR=—x100%

No
Where:
SR : Survival (%);
Nt : Number harvested,;

No : Number stocked.

The Feed Conversion Ratio (FCR) indicates the efficiency of feed use in producing
weight gain in cultivated organisms (Febrian et al., 2025). The lower the FCR, the more
efficient the feed use. The following formula is used:

F

FCR = (Wt + D) — Wo
Where:
FCR : Feed Conversion Ratio;
Wo  : Initial weight (kg);
w : Final weight (kg);
D : Dead shrimp weight (kg);
F : Amount of feed consumed (kg).

Afterward, the SIMORIKA system was installed and actively used for one cultivation
cycle. Farmers were also trained to understand the SIMORIKA data and use it in pond
management decisions. After 90 days, productivity data was measured again using the same
parameters to analyze differences.

The obtained data were analyzed quantitatively using descriptive and inferential
statistical approaches. Descriptive statistics were used to describe the average, minimum,
maximum, and standard deviation values of each observed parameter. Furthermore, to
determine whether there were significant differences before and after SIMORIKA
implementation, a paired sample t-test was used. This test aimed to determine the effect of the
monitoring system on whiteleg shrimp productivity, with a significance level set at p < 0.05.
Data analysis was performed using statistical software such as SPSS.
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RESULTS
The results of this study are as follows:

Comparison of Vaname Shrimp Productivity
Before and After SIMORIKA

Esebelum ®sesudah persentase kenaikan

90,87 90,61
82,00

82,71
68,06
I 54,65

Survival Rate (%)  Bobot Panen (kg/ha)
Figure 1. Comparison Graph of Productivity Before and After SIMORIKA Implementation

Table 1. Comparison of Whiteleg Shrimp Productivity Before and After SIMORIKA
Implementation in 2025

Parameter Before SIMORIKA After SIMORIKA Unit
Survival Rate (SR) 68 82 %
Harvest Weight 520 685 kg/hectare
Feed Conversion Ratio 1.9 1.4 ratio

Source: Primary Data (2025)

Table 2. Water Quality Parameters During Whiteleg Shrimp Cultivation in 2025

Week Temperature (°C) pH DO (mg/L) Salinity (ppt)
Mil 29.1 7.8 59 25
M2 293 7.9 6.0 26
M3 29.5 8.0 6.2 26
M4 29.4 8.0 6.1 27
M5 29.2 8.1 6.3 28
M6 293 8.0 6.2 28
M7 29.4 7.9 6.4 28
M8 29.5 7.9 6.3 27
M9 293 8.0 6.5 27
M10 29.4 8.1 6.4 26
Ml11 29.2 8.0 6.3 26
MI12 29.3 8.0 6.2 25

Source: Primary Data (2025)
DISCUSSION

The analysis results showed a significant increase in all productivity parameters. The
survival rate increased from 68.06 before SIMORIKA to 82.71 after. The average rate
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increased to 90.87%, indicating that the monitoring system helps maintain stable water
conditions, thereby reducing shrimp mortality (Fatwasauri et al., 2025). Similarly, harvest
weight increased by 54.65%, from 520 kg/ha to 685 kg/ha, or 82%, indicating that data-driven
management has resulted in optimal shrimp growth (Rizky Aprilia et al., 2023).

Meanwhile, the research results in Table 1, comparing the increase in whiteleg shrimp
productivity before and after SIMORIKA, show the most striking decrease in the Feed
Conversion Ratio (FCR) from 1.9 to 1.4 (Tobing & Widjaja, 2024). This means that feed use
is more efficient because feeding can be adjusted precisely based on environmental conditions,
which are monitored in real time by SIMORIKA. A low FCR indicates high efficiency, which
of course has a direct impact on farmer profits (Safrizal et al., 2025). Overall, these results
support the hypothesis that SIMORIKA positively influences the productivity of whiteleg
shrimp cultivation. This aligns with the findings of Sari et al. (2023), who stated that the
application of loT-based technology in shrimp cultivation can reduce FCR by up to 20% and
increase SR by more than 10%.

Meanwhile, after implementing the SIMORIKA system for one cultivation cycle (90
days), a comparison of conditions before and after the technology implementation was obtained
for three main productivity indicators: Survival Rate (SR), harvest weight per hectare, and feed
conversion ratio (FCR) (Table 1). Furthermore, the results of parameter analysis for 12 weeks
(one cultivation cycle) showed that the SIMORIKA system periodically recorded water quality
parameter data, including temperature, pH, dissolved oxygen (DO), and salinity (Mirza et al.,
2022). The graph above shows the stability trend of each parameter, which is an important
factor in supporting the growth and survival of Vaname shrimp (Haryanti et al., 2024).

The average water temperature during cultivation ranged from 29.1°C to 29.5°C, within
the optimal range for shrimp growth, which is 28—32°C (SNI 01-7246.4-2006). The pH value
remained stable between 7.8 and 8.1, indicating that the water conditions were relatively
neutral and safe for shrimp (Pauzi et al., 2020). Dissolved oxygen (DO) showed an increasing
trend from the first week (5.9 mg/L) to 6.5 mg/L in week 9, remaining within the safe range
(>5 mg/L). Salinity was also stable between 25-28 ppt, in line with the tolerance of whiteleg
shrimp (20-30 ppt) (Zainuddin et al., 2015).

The stability of these parameters demonstrates SIMORIKA's effectiveness in helping
farmers monitor and maintain the cultivation environment within optimal limits. This supports
the productivity increases demonstrated in the previous section. Real-time monitoring allows
for rapid action when conditions change, such as adjusting aeration, feeding, or applying pH
and salinity-balancing chemicals. Thus, the data recorded by SIMORIKA provides not only
informative benefits but also serves as a basis for evidence-based decision-making in pond
management. Consistency of water quality parameters is key to achieving sustainable high
productivity.

CONCLUSION

Based on the results of research on the application of SIMORIKA in Vaname shrimp
cultivation in Sukadana Village, North Lombok, it can be concluded that the use of this
technology-based monitoring system has a significant positive impact on increasing pond
productivity. SIMORIKA has been proven to help farmers monitor pond environmental
conditions in real-time, such as water quality (pH, temperature, dissolved oxygen, and salinity),
and facilitate decision-making in cultivation management. Increased productivity is seen from
several indicators, namely an increase in the average weight of shrimp, increased harvest
yields, and improved shrimp survival rates. In addition, this system also helps in disease
prevention through early detection and more responsive pond management. Thus, SIMORIK A
is an innovative, relevant and applicable solution to address the challenges of Vaname shrimp
cultivation in coastal areas, especially in Sukadana Village. For future development, the use of
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SIMORIKA needs to be continuously encouraged, accompanied by training and mentoring so
that all farmers are able to operate this technology independently and optimally.
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