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Suplementasi prebiotik fruktooligosakarida (FOS) meningkatkan ekspresi gen terkait metabolisme serta
pertumbuhan udang vaname, Litopenaeus vannamei

Supplementation of prebiotic fructooligosaccharides (FOS) enhances the metabolism-related gene expression and growth
performance of Pacific white shrimp, Litopenaeus vanamei.

Jurnal Riset Akuakultur, 16(4), 2021, 203-210

Fruktooligosakarida (FOS) merupakan salah satu jenis prebiotik yang berpotensi menjadi feed additive dalam
budidaya udang vaname. Penelitian ini bertujuan untuk mengevaluasi suplementasi prebiotik FOS melalui
pakan terhadap tingkat ekspresi gen terkait metabolisme dan performa pertumbuhan udang vaname. Pakan
uji berupa pakan komersil yang disuplementasi prebiotik FOS (Pre) dengan empat dosis berbeda dan masing-
masing terdiri atas tiga ulangan yaitu: Pre-0% (kontrol), Pre-0,5%; Pre-1%, dan Pre-2%. Udang dengan bobot
rata-rata 1,58 ± 0,21 g dipelihara dalam bak fiber (volume 1 m3) dengan kepadatan 100 ekor per bak.
Pemberian pakan dilakukan selama 30 hari dengan dosis 6% dari bobot biomassa udang. Bobot tubuh diukur
setiap 10 hari (n=10) dan tingkat ekspresi gen diukur dari hepatopankreas pada akhir pemeliharaan (n=3)
dengan metode quantitative-realtime PCR (qPCR). Hasil penelitian menunjukkan bahwa pemberian prebiotik FOS
dapat meningkatkan ekspresi gen terkait metabolisme pada udang vaname. Suplementasi prebiotik FOS
memberikan bobot rata-rata, pertumbuhan harian, dan tingkat sintasan yang lebih tinggi dibandingkan dengan
perlakuan kontrol (p>0,05). Perlakuan Pre-0,5% menunjukkan rata-rata tingkat ekspresi gen tertinggi, namun
performa pertumbuhan, dan sintasan tidak berbeda (p>0,05) dengan perlakuan Pre-2%.

KATA KUNCI:   prebiotik; FOS; ekspresi gen; metabolisme; udang vaname

Fructooligosaccharides (FOS) are natural feed additives with potential application in feed for Pacific white shrimp. This
study aimed to evaluate the effects of prebiotic FOS supplementation on the modulation of metabolism-related gene
expression and growth performance of Pacific white shrimp. A trial feed consisted of commercial feed supplemented with
different doses of FOS: Pre-0% (control), Pre-0.5%, Pre-1%, and Pre-2%; each with triplicate. Pacific white shrimp with an
average body weight of 1.58 ± 0.21 g were reared in fiber tanks (d=1.5 m3) with a density of 100 shrimp/tank for each
treatment. The shrimp were given the treatment feed five times per day at 6% of the total body mass for 30 days. Shrimp
body weight was measured every ten days (n=10). The gene expression level was measured from the hepatopancreas (n=3)
by the quantitative-real time PCR (qPCR) method. The results showed that FOS supplementation increased the metabolism-
related gene expression levels. FOS supplementation improved the average body weight, average daily growth, and survival
higher than control (p<0.05). Pre-0.5% treatment showed the highest average gene expression despite growth performance
and survival were not significantly different (p>0.05) compared to Pre-2% treatment. This study concludes that the
application of FOS in the feed improves the growth performance of Pacific white shrimp, notably in gained weight, reduced
FCR and improved survival rate.
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Kinerja pertumbuhan dan respons fisiologis benih ikan tambra, Tor tambroides pada suhu pemeliharaan berbeda

Growth performance and physiological responses of Tor tambroides fingerlings subjected to different rearing temperatures

Jurnal Riset Akuakultur, 16(4), 2021, 211-219

Variasi suhu air memengaruhi pertumbuhan dan fisiologi organisme ektotermal secara langsung, termasuk
ikan. Studi ini dilakukan untuk mengevaluasi pengaruh suhu air pemeliharaan terhadap performa pertumbuhan
dan respons fisiologis benih Tor tambroides. Penelitian ini menggunakan rancangan acak lengkap (RAL), terdiri
atas empat perlakuan suhu berbeda (24°C, 26°C, 28°C, dan 30°C) dan tiga ulangan. Benih Tor tambroides (panjang
total 4,18 ± 0,32 cm; bobot tubuh 0,66 ± 0,03 g) sebanyak 15 ekor dipelihara per akuarium (dimensi 40 cm x
40 cm x 40 cm; volume air 40 L) dilengkapi dengan sistem aerasi dilengkapi dengan heater. Hasil penelitian
menunjukkan bahwa perlakuan suhu air pemeliharaan berbeda memberikan pengaruh yang nyata (P<0,05)
terhadap kinerja pertumbuhan (pertumbuhan mutlak dan laju pertumbuhan spesifik, sintasan) dan respons
fisiologi (kadar hemoglobin) benih Tor tambroides. Perlakuan dengan suhu 28°C pada benih Tor tambroides
menghasilkan bobot tubuh mutlak (1,01 ± 0,30 g) dan laju pertumbuhan spesifik bobot tertinggi (3,18 ± 0,14%
hari-1), sintasan (99,37 ± 1,25%), dan rasio konversi pakan (FCR) terendah (0,94 ± 0,04). Kadar hemoglobin dan
hematokrit tertinggi pada suhu pemeliharaan 30°C. Hasil penelitian mengindikasikan bahwa suhu air pada 28°C
merupakan suhu efisien untuk pemeliharaan benih Tor tambroides.

KATA KUNCI:   fisiologi; pertumbuhan; suhu; Tor tambroides

Water temperature directly affects the growth and physiology of ectothermic organisms, including fish. Hence, the experiment
was conducted to study the effect of temperature variation on growth performance and physiological response of Tor
tambroides juveniles. This study used a completely randomized design (CRD) with four temperature treatments (24°C,
26°C, 28°C, and 30°C) arranged in triplicates. There were 15 Tor tambroides juveniles (total length 4.18 ± 0.32 cm; body
weight 0.66 ± 0.03 g) reared in each aquarium (dimensions 40 cm x 40 cm x 40 cm; water volume 40 L) equipped with
an aeration system and a heater. The results showed that different rearing water temperatures had a significant effect
(P<0.05) on the growth performance (absolute growth, specific growth rate, and survival rate) and the physiological
response (hemoglobin value) of the Tor tambroides fingerlings. Tor tambroides fingerlings reared with temperature setting
at 28°C showed the highest absolute body weight (1.01 ± 0.30 g) and highest specific growth rate of weight (3.18 ±
0.14% day-1), survival rate (99.37 ± 1.25%), and the lowest FCR (0.94 ± 0.04). The highest hemoglobin and hematocrit
levels of the juveniles were found at 30°C. The study showed that the water temperature at 28°C was effective for rearing
Tor tambroides fingerlings.
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Aktivitas proteolitik bakteri kandidat probiotik dari saluran pencernaan udang jerbung, Penaeus merguiensis

Proteolytic activity of probiotic candidate bacteria from the digestive tract of the Banana shrimp (Penaeus merguiensis)

Jurnal Riset Akuakultur, 16(4), 2021, 221-229

Upaya untuk meningkatkan pemanfaatan protein dalam pakan dapat dilakukan dengan penambahan bakteri
proteolitik. Penelitian ini bertujuan untuk skrining bakteri proteolitik pada saluran pencernaan udang Jerbung
(Penaeus merguiensis) sebagai kandidat probotik. Skrining bakteri dilakukan dengan mengisolasi bakteri dari
saluran pencernaan udang yang diperoleh dari tangkapan nelayan di pesisir pantai Pasuruan, Jawa Timur. Dari
hasil isolasi diperoleh lebih dari 30 koloni yang tumbuh pada media, selanjutnya dipilih lima isolat yang dengan
karakteristik morfologi yang berbeda. Lima isolat terpilih selanjutnya diuji aktivitas proteolitiknya pada media
skim milk agar (SMA). Hasil penelitian menunjukkan aktivitas proteolitik terbesar pada isolat UD-1 dengan nilai
aktivitas proteolitik sebesar 2,49 ± 0,9 cm; UD-2 sebesar 2,33± 0,24 cm; UD-3 sebesar 1,85 ± 0,07 cm; UD-4
sebesar 1,11 ± 0,43 cm; dan UD-5 sebesar 1,36 ± 0,07 cm. Tiga isolat dengan nilai aktivitas proteolitik
tertinggi kemudian diuji pewarnaan gram, uji ketahanan terhadap kondisi asam (pH 3), uji penempelan bakteri,
uji antagonistik terhadap bakteri Vibrio harveyi, uji patogenitas dan pengamatan pertumbuhan bakteri. Hasil uji
pewarnaan gram dengan hasil gram positif pada ketiga isolat. Ketiga isolat mampu bertahan hidup pada kondisi
asam (pH 3) selama delapan jam dengan nilai kepadatan (OD ë 620 nm) pada isolat tertinggi UD-1 (0,875). Uji
antagonistic menunjukkan isolat UD-1, UD-2, dan UD-3 mampu menghambat pertumbuhan bakteri Vibrio harveyi
dengan membentuk zona hambat di sekeliling isolat. Nilai antagonistik tertinggi pada isolat UD-1 sebesar 12,3
mm. Uji patogenitas yang dilakukan menunjukkan bahwa isolat tidak bersifat patogen pada udang budidaya.
Berdasarkan hasil penelitian dapat disimpulkan bahwa isolat (UD-1, UD-2, dan UD3) yang diisolasi dari saluran
pencernaan udang termasuk bakteri proteolitik dan memenuhi syarat sebagai bakteri kandidat probiotik.

KATA KUNCI:   bakteri proteolitik; uji antagonistik; uji patogenisitas; uji perwarnaan gram; Vibrio harveyi

Efforts to increase the utilization of protein in feed can be made by adding proteolytic bacteria. This study aimed to screen
proteolytic bacteria in the digestive tract of Banana shrimp (Penaeus merguiensis) as probiotic candidates. The bacterial
screening was carried out by isolating bacteria from the digestive tract of shrimp obtained from fishermen’s catch on the
coast of Pasuruan, East Java. From the isolation results, more than 30 colonies grew on the media, then five isolates were
selected with different morphological characteristics. The five selected isolates were then tested for their proteolytic activity
on Skim Milk Agar (SMA) media. The results showed the most excellent proteolytic activity in isolate UD-1 with a proteolytic
activity value of 2.49 ± 0.9 cm; UD-2 is 2.33 ± 0.24 cm; UD-3 is 1.85 ± 0.07 cm; UD-4 is 1.11 ± 0.43 cm; and UD-
5 is 1.36 ± 0.07 cm. The three isolates with the highest proteolytic activity values were tested for gram-positive staining,
acid resistance test (pH 3), bacterial attachment test, antagonistic test against Vibrio harveyi bacteria, pathogenicity test,
and bacterial growth observation. Gram stain test results with gram-positive results on the three isolates. The three isolates
were able to survive in acidic conditions (pH 3) for eight hours with the highest density (OD ë 620 nm) value of UD-1 (0.875).
The antagonistic test showed that isolates UD-1, UD-2, and UD-3 could inhibit the growth of Vibrio harveyi bacteria by
forming an inhibitory zone around the isolates. The highest antagonistic value in the UD-1 isolate was 12.3 mm. The
pathogenicity test carried out showed that the isolates were not pathogenic in cultured shrimp. Based on the study results,
it can be concluded that the isolates (UD-1, UD-2, and UD-3) isolated from the shrimp’s digestive tract are proteolytic
bacteria and qualify as probiotic candidate bacteria.

KEYWORDS:   proteolytic bacteria; Vibrio harveyi; antagonistic test; pathogenicity test; gram stain test
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Evaluasi program zero karamba jaring apung (KJA) terhadap kualitas perairan situ gintung berdasarkan indeks
biotik

Evaluation of water quality condition based on biotic index post the enactment of zero floating net cages (FNC) program
in Gintung Reservoir

Jurnal Riset Akuakultur, 16(4), 2021, 231-244

Situ Gintung merupakan salah satu perairan yang diaplikasikan program zero karamba jaring apung (KJA)
berdasarkan Peraturan Presiden Nomor 15 Tahun 2018 Tentang Percepatan Pengendalian Pencemaran dan
Kerusakan Daerah Aliran Sungai Citarum dengan tujuan dapat memperbaiki kualitas dan nutrien perairan.
Tujuan penelitian ini mengevaluasi program zero KJA terhadap kualitas dan status nutrien berdasarkan indeks
biotik yaitu plankton dan gastropoda. Pengambilan sampel pada lima stasiun di Situ Gintung setelah
diaplikasikannnya program zero KJA. Faktor kimia-fisik yang diukur adalah suhu air, derajat keasaman (pH) air,
kecerahan, padatan terlarut total, kekeruhan, dan oksigen terlarut (DO) dengan water quality checker (WQC).
Pengujian nitrit dan fosfat dilakukan dengan menggunakan UV-Vis Spektrofotometer. Pengambilan sampel
plankton menggunakan metode filtrasi dan gastropoda dengan cara hand collecting pada kuadrat 1 m2. Hasil
pengukuran kimia-fisika pada setiap periode secara keseluruhan Situ Gintung masih berada di dalam baku
mutu PP. No. 22 Tahun 2021 dengan nilai water quality index (WQI) yang terus mengalami penurunan dari
Januari hingga Maret (81,42 menjadi 67,14). Kepadatan fitoplankton mengalami penurunan dari Januari hingga
Maret dan kepadatan zooplankton cenderung stabil. Komposisi sebaran fitoplankton secara umum didominasi
oleh kelompok Cyanobacteria, Bacillariophyceae, dan Chlorophyceae. Komposisi sebaran zooplankton
didominasi oleh Brachionus sp., Daphnia sp., dan Nauplius sp. Nilai keanekaragaman (H’) untuk plankton dan
gastropoda berada dalam kategori sedang (1<H’<3), untuk nilai kemerataan (e) berada dalam kategori
kemerataan tinggi (E>0,5), dan nilai dominansi (C) yang menunjukkan tidak adanya dominansi (C<0,5). Nilai
indeks saprobik dan indeks diatom menunjukan Situ Gintung dalam keadaan tercemar sedang dengan status
nutrien mesotrofik-eutrofik.

KATA KUNCI:   gastropoda; kualitas perairan; plankton; situ gintung; zero karamba jaring apung (KJA)

Situ Gintung is one of the reservoirs in which a zero floating net cages (FNC) program has been applied according to the
Presidential Regulation Number 15 of 2018 concerning the Acceleration of Pollution Control and Damage to the Citarum
River Basin with a purpose to improve the quality and nutrients of the river. The purpose of this study was to evaluate the
water quality and nutrient status in Gintung Reservoir based on biotic index post implementation of the zero FNC program
in the reservoir. Sampling activities were carried out in five stations within Gintung Reservoir post implementation of the
zero FNC program. In-situ chemical-physical factors measured were water temperature, degree of acidity (pH) of water,
brightness, total dissolved solids (TDS), turbidity (turbidity), and oxygen content (DO) using water quality checker equipment.
Nitrite and phosphate testing were done ex-situ using a UV-Vis Spectrophotometer. Plankton samples were collected using
filtration method. Gastropod samples were collected by hand using a quadran of 1 m2. Results of the chemical-physical
measurements showed that water quality of Gintung Reservoir is still within the quality standard of PP No. 22 of 2021 with
the water quality index (WQI) continued to decline from January to March (81.42 to 67.14). Phytoplankton density
decreased from January to March while zooplankton density was relatively stable. The composition of phytoplankton
distribution was dominated by groups of Cyanobacteria, Bacillariophyceae, and Chlorophyceae. The composition of the
zooplankton distribution was dominated by Brachionus sp., Daphnia sp., and Nauplius sp. The diversity values (H’) for
plankton and gastropods were in the medium category (1<H’<3), the evenness values (e) was in the high category (E>0.5)
and the dominance value (C) showed no dominance (C<0.5). Saprobic and diatom indexes showed that Gintung Reservoir
was categorized as mesotrophic-eutrophic waterbody with moderately polluted condition.

KEYWORDS:   gastropods; waters quality; plankton; Situ Gintung; zero floating net cages
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Keragaman jenis ikan hias dan kondisi perairan di kesatuan hidrologis gambut sungai mempawah-sungai duri,
Kalimantan Barat

Ornamental fish species diversity and their habitat condition in Peatland Hydrological Unit of Mempawah River-Duri River,
West Kalimantan

Jurnal Riset Akuakultur, 16(4), 2021, 245-253

Perairan rawa gambut menyimpan potensi ikan hias yang unik dengan keragaman jenis yang berbeda dibanding
ikan yang hidup di perairan air tawar lainnya. Karena terbiasa hidup pada kondisi fisik kimia air yang tidak biasa,
menyebabkan banyak jenis ikan hias dari perairan rawa gambut belum dapat dipijahkan dan masih mengandalkan
penangkapan dari alam. Di sisi lain, kelestarian beberapa jenis ikan hias rawa gambut menjadi terancam karena
banyak yang dikonversi seperti Kesatuan Hidrologis Gambut (KHG) Sungai Mempawah-Sungai Duri di Kabupaten
Mempawah, Kalimantan Barat. Kegiatan ini bertujuan untuk mengetahui jenis ikan hias dan karakteristik habitat
di KHG Sungai Mempawah-Sungai Duri, Kabupaten Mempawah, Kalimantan Barat. Informasi yang didapat akan
menjadi dasar untuk melakukan rekayasa lingkungan dalam adaptasi dan domestikasi ikan dari perairan lahan
gambut. Penelitian dilakukan pada saluran irigasi buatan yang terdapat di lahan perkebunan sawit di daerah
Sebukit dan Sawit. Penangkapan dilakukan menggunakan jaring, pancing, bubu, dan seser yang diberi umpan
pakan pelet. Namun hanya seser dan bubu yang menghasilkan tangkapan ikan. Dari hasil uji coba penangkapan
dan penjeratan diperoleh ikan hias di antaranya Puntius rhomboocellatus, Rasbora trilineata, Desmopuntius johorensis
(Duncker, 1904), Rasbora dorsiocellata, sepat (Trichogaster sp.), dan Rasbora cephalotaenia. Karakteristik perairan di
wilayah tersebut di antaranya kecepatan aliran sangat lambat (tergenang), pH asam (pH 3-4), kelarutan oksigen
sedang (2-3 mg/L), dan berwarna merah hitam seperti teh dengan kecerahan sekitar 20 cm. Di bagian pinggir
perairan terdapat rumput-rumputan yang hidup menjorok ke perairan dan menjadi habitat ikan. Hasil penelitian
ini menggambarkan bahwa keragaman ikan di daerah ini cukup rendah dan didominasi Puntius rhomboocellatus
dan Rasbora cephalotaenia.

KATA KUNCI:   jenis ikan: perairan gambut; kesatuan hidrologis gambut; Sungai Mempawah-Sungai Duri;
           karakteristik air

Peat swamp waters (black water) usually have diverse, unique, and attractive fish species, which often have the potential as
ornamental fish. However, due to the uniqueness and adaptation to the water quality condition, black water fishes’ culture,
and breeding technology have not yet been fully understood, resulting in reliance on wild capture. On the other side, many
of the peat swamp areas were converted to palm plantations such as Peatland Hydrology Unitary (KHG) Mempawah River-
Duri River, West Kalimantan. This study aimed to build a biodiversity inventory of ornamental fish species and their habitat
characteristics in the peat waters of Peatland Hydrological Unit (KHG) of Mempawah River-Duri River, West Kalimantan.
The information obtained serves as baseline information for environmental engineering to adapt and domesticate ornamental
black water fishes. The study was conducted in two irrigation channels located on oil palm plantations of the Sebukit and
Anjongan-Sawit. These locations are on peat swamps areas and were once a habitat for different black water fishes. The fish
samples were caught by hand net, cast net, angler, trap using artificial bait or pellet. Only the hand net and fish trap were
successful in capturing the fish. The fish caught included Puntius rhombocellatus, Rasbora trilineata, Desmopuntius
johorensis (Duncker, 1904), Rasbora dorsiocellata, Trichogaster sp., and Rasbora cephalotaenia. The water condition of
the locations was characterized by very slow-moving water mass (<1 m/minute), acidic (pH 3-4), moderate dissolved oxygen
(2-3 mg/L), and typical black water brightness (± 20 cm). Overgrown bushes and grasses along the channels are the natural
habitats of these species. This study concludes that the diversity of fish in this area is relatively low and dominated by P.
rhomboocellatus and R. cephalotaenia.

KEYWORDS:   ornamental fish; peatland, black water; Peatland Hydrological Unit; Mempawah River-Duri River; water
        characteristic
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Analisis permodelan dinamis kelimpahan bakteri Vibrio sp. pada budidaya udang vaname, Litopenaeus vannamei

Dynamic modeling analysis of bacterial abundance of Vibrio sp. in Pacific white shrimp, Litopenaeus vannamei culture

Jurnal Riset Akuakultur, 16(4), 2021, 255-262

Vibrio sp. adalah jenis bakteri patogen yang banyak ditemui pada tambak budidaya udang. Spesies bakteri ini
banyak menyerang udang vaname hingga menimbulkan mortalitas. Tujuan dari penelitian ini adalah untuk
mengestimasi dinamika kelimpahan bakteri Vibrio sp. pada tambak budidaya udang vaname, Litopenaeus vannamei
berdasarkan analisis permodelan dinamis. Penelitian ini dilakukan pada lima petakan tambak budidaya udang
vaname berukuran 2.000 m2 selama 30 hari pada masa awal pemeliharaan, dengan indikator kelimpahan
bakteri Vibrio sp., total bakteri, serta parameter kualitas air sebagai data variabel pengamatan. Data dianalisis
dengan menggunakan software Stella ver.12. Berdasarkan hasil pengamatan, menunjukkan bahwa tingkat
kelimpahan Vibrio sp. dipetakan tambak sebanyak 6,1 x 101 CFU/mL; dan total bakteri 1,421 x 103 CFU/mL.
Kemudian untuk parameter kualitas air budidaya masih cukup baik dengan rata-rata nilai pH 8,0 ± 0,12;
salinitas 27 ± 0,15 ppt; oksigen terlarut 5,85 ± 1,17 mg/L; suhu 28,79 ± 0,25°C; TAN 1 ± 3,35 mg/L; bahan
organik 104,28 ± 5,43 mg/L. Selain itu, fluktuasi Vibrio sp. memiliki pola yang mirip dengan total kelimpahan
bakteri, tetapi dengan nilai fluktuasi yang berlawanan. Selanjutnya, dari estimasi permodelan dinamis kelimpahan
bakteri Vibrio sp. berlangsung secara dinamis dengan titik kelimpahan tertinggi sebanyak 4 x 103 CFU/mL
mengikuti pengaruh dari aktivitas metabolisme dan tingkat adaptasi terhadap kondisi lingkungan. Berdasarkan
causal loop model digambarkan faktor limbah dan nutrien adalah faktor yang memengaruhi tingkat metabolisme,
serta kelimpahan bakteri di perairan. Nampaknya, tingkat kelimpahan bakteri Vibrio sp. pada tambak budidaya
udang vaname, L. vannamei yang diestimasi memiliki fluktuasi yang dinamis mengikuti pola tingkat metabolisme
biologis bakteri itu sendiri, serta kondisi lingkungan sekitar, yang memungkinkan tingkat infeksi bakteri ini
akan menjadi semakin oportunis seiring dengan lamanya siklus budidaya udang.

KATA KUNCI:   permodelan dinamis; kelimpahan bakteri; L. vannamei; Vibrio sp.

Vibrio sp. is a group of pathogenic bacteria commonly found in shrimp culture ponds. These bacteria could infect and cause
mass mortality in cultured vaname shrimp. The purpose of this study was to estimate the abundance dynamics of Vibrio sp.
in culture ponds of vaname shrimp (L. vannamei) based on dynamic modeling analysis. The measurement was conducted on
five vaname shrimp ponds, each sized 2,000 m2 starting from the beginning until 30 days of rearing. The measured
parameters were the abundance of Vibrio sp., total bacterial and water quality parameters. The data were analyzed using
Stella ver.12 software. The observation revealed that the abundance of Vibrio sp. and total bacterial count in the ponds
were 6.1 x 101 CFU/mL and 1.421 x 103 CFU/mL, respectively. The variations of water quality parameters were considered
good with the average pH value of 8.0 ± 0.12, salinity of 27 ± 0.15 ppt, dissolved oxygen of 5.85 ± 1.17 mg/L,
temperature of 28.79 ± 0.25°C, TAN of 1 ± 3.35mg/L, and organic matter of 104.28 ± 5.43 mg/L. As expected, Vibrio
sp. fluctuations were diametrically opposed to the total bacterial abundance. Based on the performed dynamic modeling,
the Vibrio sp. abundance occurs dynamically with the highest abundance of 4 x 103 CFU/mL following the influence of
metabolic activity and the level of adaptation to environmental conditions. Based on the causal loop model, waste, and
nutrient factors are considered factors that affect the metabolic rate and abundance of bacteria in the waters. Therefore,
this study reconfirms that the abundance of Vibrio sp. in vaname shrimp (L. vannamei) culture ponds is strongly influenced
by the dynamic fluctuation patterns of the biological metabolic rate of bacteria itself and environmental conditions, which
allows the infection level of these bacteria to become more opportunistic as the length of shrimp culture period increases.

KEYWORDS:   dynamic modeling; bacteria abundance: L. vannamei; Vibrio sp.
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Gambar 1. Pembentuk tiga segmentasi tren pertumbuhan pada pertambahan bobot
ikan kerapu macan dan bawal bintang.

Figure  1. Three types of growth trend formation by weight increase of tiger grouper and
silver pompano.

Tabel 1. Perbedaan laju pertumbuhan spesifik (LPS) ikan kerapu macan dan bawal bintang
pada tiga segmentasi waktu pemeliharan

Table 1. The difference of Specific Growth Rate (SGR) of tiger grouper and silver pompano at three
segmentation of culture periods
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