
Kata kunci bersumber dari artikel. Lembar abstrak dapat dicuplik tanpa ijin dan biaya

p-ISSN 1907-6754 
e-ISSN 2502-6534

Volume 18 Nomor 2, 2023

JURNAL RISET AKUAKULTUR

Agusnimar, Jarod Setiaji, Khairil Sadikin, Desi Marliana, Firsal Eko Cahyo, dan Khairul Hadi (Budidaya 
Perairan, Fakultas Pertanian, Universitas Islam Riau)

Pengaruh pemberian pakan fermentasi ampas sagu dan tepung kepala ikan teri dengan persentase berbeda 
terhadap kelulushidupan dan pertumbuhan benih ikan baung (Hemibagrus nemurus) 

The effects of feeding different percentages of fermented sago dregs and anchovy head meal feed on survival and 
growth of Asian redtail catfish (Hemibagrus nemurus) 
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Salah satu ikan air tawar yang bernilai ekonomi tinggi di Asia Tenggara adalah ikan baung (Hemibagrus 
nemurus). Namun dalam memenuhi permintaan masyarakat, permasalahan yang sering dihadapi 
pembudidaya adalah besarnya biaya pakan, sehingga perlu adanya pemberian pakan buatan berbahan 
dasar lokal yang murah dan mudah didapat. Tujuan dari penelitian ini untuk melihat pengaruh pemberian 
pakan buatan berupa kombinasi fermentasi ampas sagu dan tepung kepala ikan teri (Stolephorus indicus) 
dengan persentase yang berbeda terhadap kelulushidupan dan pertumbuhan benih ikan baung. Percobaan 
ini menggunakan rancangan acak lengkap (RAL) satu faktor dengan empat tingkat perlakuan, yaitu P1 
pemberian pakan sebanyak 6%, P2 (8%), P3 (10%), dan P4 (12%) dari bobot tubuh ikan uji dengan tiga 
ulangan. Hasil penelitian menemukan bahwa persentase pemberian pakan uji kombinasi fermentasi ampas 
sagu dan tepung kepala ikan teri hingga 10 % dapat meningkatkan pertumbuhan benih ikan baung, namun 
bila ditingkatkan menjadi 12% pertumbuhan mengalami penurunan. Secara statistik persentase pemberian 
pakan uji berpengaruh nyata (P<0,05) terhadap bobot mutlak dan laju pertumbuhan harian benih ikan 
baung. Dari hasil penelitian dapat disimpulkan bahwa persentase pemberian pakan fermentasi ampas sagu 
dan tepung kepala ikan teri sebanyak 10% dari bobot tubuh ikan baung optimal untuk meningkatkan 
pertumbuhan karena sesuai dengan kebutuhan nutrisi ikan baung. Pakan ini dapat dikembangkan sebagai 
pakan berbahan baku lokal untuk ikan baung karena mudah diperoleh, harganya murah, dapat menekan 
biaya produksi, dan tersedia berkesinambungan. 

KATA KUNCI: ampas sagu; ikan baung; kelulushidupan; kepala ikan teri; pertumbuhan 

One of high value freshwater fish in Southeast Asia is the Asian redtail catfish (Hemibagrus nemurus). However, to 
meet the public demand, the frequently problem faced by farmers is the high cost of feed, so it is necessary to provide 
artificial feed based on local ingredients that are cheap and easy to obtain. The aim of this study was to determine 
the effects of feeding of an artificial feed in the form of a combination of fermented sago dregs and anchovy head 
meal (Stolephorus indicus) at different percentages on the survival and growth of the Asian redtail catfish. This study 
used a one-factor completely randomized design (CRD) with four treatment levels, namely P1 feeding as much as 6%, 
8% (P2), 10% (P3), and 12% (P4) of the test fish’s body weight triplicates. The results of this study showed that feeding 
of the test feed up to 10% could increase the growth of Asian redtail catfish fry, but when it was increased to 12%, 
growth decreased. Statistically, the percentages of feeding of fermented sago dregs and anchovy head meal as much 
as 10% of Asian redtail catfish body weight was optimum to increase, because it meets the nutritional requirements 
of Asian redtail catfish (P<0.05). From the results of the study, it can be concluded that the percentage of feeding 
fermented sago waste and anchovy head meal as much as 10% of the body weight of Asian redtail catfish is optimal 
for increasing growth because it is in accordance with the nutritional needs of Asian redtail catfish. This feed can 
be developed as the feed based on local ingredients for Asian redtail catfish because it is easily obtained, the price is 
cheap, it can reduce production costs, and it is available continuously. 
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Efektivitas penambahan suplemen pakan yang berbeda terhadap pigmentasi warna merah ikan koi kohaku 
(Cyprinus carpio) 

Effectiveness of administration of different feed additives on red color pigmentation of kohaku koi (Cyprinus carpio)  

Jurnal Riset Akuakultur, 18(2), 2023, 81-91 

Tingkat kecerahan warna merah dan putih sangat menentukan kualitas dan harga dari ikan koi kohaku. Tujuan 
dari dilakukannya penelitian ini yaitu untuk mengetahui pengaruh penambahan suplemen yang berbeda 
berupa maggot, Spirulina platensis, dan astaxanthin pada pakan dalam meningkatkan kualitas pigmen warna 
merah pada ikan koi. Metode yang digunakan adalah metode eksperimental dengan rancangan acak lengkap 
(RAL). Perlakuan yang diberikan adalah perlakuan kontrol tanpa penambahan suplemen, pemberian suplemen 
yang berbeda berupa penambahan tepung maggot dengan dosis 20%, tepung S. platensis 1%, dan produk 
suplemen komersial astaxanthin 1% pada pakan komersial. Parameter utama yang diamati adalah perubahan 
warna diamati menggunakan TCF (toca color finder) dan hasil penilaian observasi lima orang panelis. Parameter 
lain yang diamati meliputi pertumbuhan panjang mutlak, pertumbuhan bobot mutlak, kelulushidupan, dan 
rasio konversi pakan. Dari hasil uji ANOVA dan beda nyata terkecil, dapat diketahui bahwa pengaruh terbaik 
terhadap pigmentasi warna merah dan kinerja pertumbuhan ikan koi kohaku diperoleh pada perlakuan D 
(astaxanthin 1%) dengan skor 2,49, pertumbuhan panjang mutlak 2,53 cm, pertumbuhan bobot mutlak 3,15 
g, dan rasio konversi pakan terendah (0,66). Tingkat kelangsungan hidup ikan koi adalah 100%. Parameter 
kualitas air yang diamati (suhu, pH, oksigen terlarut, nitrat, nitrit, dan amoniak) tergolong optimal, dengan 
menggunakan sistem resirkulasi dengan filter dakron, bioball, dan batu karang jahe. Berdasarkan hasil 
penelitian ini, disimpulkan bahwa penambahan suplemen astaxanthin 1% pada pakan merupakan dosis yang 
efektif dalam meningkatkan warna merah pada ikan koi karena memiliki kandungan karotenoid yang tinggi 
dibandingkan suplemen yang lain. 

KATA KUNCI: ikan koi kohaku; maggot; Spirulina platensis; astaxanthin 

The brightness level of red and white greatly determines the quality and price of Kohaku koi. The aim of this study was 
to determine the effect of addition of different supplements in the form of maggot, Spirulina platensis, and astaxanthin 
to feed in improving the quality of red pigment in koi. The method used was an experimental method with a completely 
randomized design (CRD). The treatments given were a control treatment without adding supplements, addition of 
different supplements in the form of addition of maggot meal at a dose of 20%, S. platensis meal 1%, and commercial 
supplement products astaxanthin 1% in commercial feed. The main parameters observed were color changes observed 
using TCF (toca color finder) and the results of the observation assessment of five panelists. Other parameters observed 
included absolute length growth, absolute weight growth, survival, and feed conversion ratio. From the results of 
ANOVA and the smallest significant difference tests, it can be seen that the best effects for the red color pigmentation 
and growth performances of kohaku koi were obtained in treatment D (astaxanthin 1%) with a score of 2.49, absolute 
length growth of 2.53 cm, absolute weight growth of 3,15 g, and the lowest feed conversion ratio (0.66). The survival 
of koi was 100%. The water quality parameters observed (temperature, pH, dissolved oxygen, nitrate, nitrite, and 
ammonia) were classified as optimal, using a recirculation system with a dacron filter, bioball, and ginger coral. Based 
on the results of this study, it was concluded that addition of 1% astaxanthin supplement to feed is an effective dose in 
increasing the red color of koi because it has a high carotenoid content compared to other supplements. 

KEYWORDS: koi; maggot; Spirulina platensis; astaxanthin
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Efektivitas ekstrak Solanum ferox dalam meningkatkan respons kekebalan ikan patin jambal (Pangasius 
djambal) terhadap infeksi Edwardsiella tarda 

Effectiveness of Solanum ferox in improving immune responses of catfish (Pangasius djambal) against Edwardsiella 
tarda Infection

Jurnal Riset Akuakultur, 18(2), 2023, 93-104 

Bakteri Edwardsiella tarda yang menginfeksi ikan patin dapat menyebabkan kematian hingga 80%. Terong 
asam (Solanum ferox) mengandung senyawa antibakteri yang dapat menghambat pertumbuhan bakteri dan 
dapat membunuh bakteri penyebab infeksi. Tujuan penelitian adalah untuk mengetahui pengaruh ekstrak 
S. ferox terhadap respons imun ikan patin jambal (Pangasius djambal) serta memperoleh dosis optimum 
untuk penanggulangan bakteri E. tarda. Metode yang dilakukan adalah eksperimen dengan rancangan acak 
lengkap (RAL) dengan empat perlakuan  dosis ekstrak terong  asam (0, 300, 600, dan 900 ppm) serta kontrol 
(perendaman antibiotik komersial) dengan tiga ulangan. Ikan uji yang digunakan adalah ikan patin jambal 
berukuran 14-16 cm sebanyak 150 ekor. Perlakuan diberikan dengan perendaman ikan uji dalam larutan 
uji selama 7 hari. Parameter uji antara lain gejala klinis, total eritrosit, total leukosit, diferensial leukosit, 
aktivitas fagositosis, prevalensi, pertumbuhan bobot mutlak, dan kelangsungan hidup. Hasil penelitian 
menunjukkan bahwa perendaman ikan patin jambal dalam larutan ekstrak S. ferox meningkatkan respons 
imun ikan patin jambal yang terinfeksi E. tarda. Hasil penelitian ini menyimpulkan bahwa ekstrak S. ferox 
dosis 600 ppm secara efektif meningkatkan aktifitas fagositosis yang kemudian mengoptimalkan respons 
imun dan profil darah ikan patin jambal.  

KATA KUNCI: Edwardsiella tarda; ekstrak Solanum ferox; Pangasius djambal; respons imun 

Infection of Edwardsiella tarda bacteria in farmed catfish could lead to mass mortality of up to 80% of the fish. 
Sour eggplant (Solanum ferox) contains antibacterial compounds which are capable of inhibiting the growth of 
bacteria and can kill infectious bacteria. The study aimed to determine the effect of S. ferox extract on the immune 
response of catfish (Pangasius djambal) and obtain its optimum dose to control the infection of E. tarda. The study 
used an experimental trial in which treatments were arranged in a completely randomized design (CRD) consisting 
of four treatment doses of sour eggplant extract (0, 300, 600, and 900 ppm) and control (immersion of commercial 
antibiotic) with three replicates. The test fish used were 150 catfish with a length of 14-16 cm. The treatments were 
applied by soaking the test fish in the test solutions for 7 days. The measured parameters included clinical symptoms, 
total erythrocytes, total leukocytes, leukocyte differential, phagocytic activity, prevalence, absolute weight growth, 
and survival. The results showed that the immersion of catfish in S. ferox extract solution increased the immune 
responses of catfish infected by E. tarda. The results of this study concluded that S. ferox extract at a dose of 600 
ppm effectively increases phagocytic activity which then optimizes the immune response and blood profile of catfish.  

KEYWORDS: Edwardsiella tarda; immune response; Pangasius djambal; Solanum ferox extract
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Filogenetik ikan sumatra (Puntius tetrazona) alam dan budidaya berdasarkan gen COI 

Phylogenetic of wild and cultured sumatra barb (Puntius tetrazona) based on COI gene 

Jurnal Riset Akuakultur, 18(2), 2023, 105-116 

Ikan sumatra (Puntius tetrazona) memiliki beberapa varietas, meliputi  tiger barb, hijau, albino, dan balon. 
Namun, belum diketahui karaker genetiknya menggunakan DNA barcoding terhadap spesies asal perairan 
di Sumatra Selatan. Tujuan dilaksanakannya penelitian ini adalah untuk mengetahui persentase kemiripan 
sekuen gen cytochrome oxidase c subunit I (COI) DNA mitokondria, jarak genetik dan filogenetik ikan sumatra 
alam serta budidaya. Penelitian barcoding DNA pada ikan sumatra dilakukan dengan beberapa tahap 
terdiri atas isolasi DNA, perbanyakan DNA berdasarkan polymerase chain reaction (PCR), elektroforesis, dan 
sekuensing gen COI pada mtDNA. Ikan sumatra dari alam berasal dari Sungai Lematang (n=2), Sungai Musi 
(n=2), dan dari budidaya komersial (n=7) dikoleksi di wilayah Palembang. Produk gen COI mtDNA berhasil 
diperoleh menggunakan metode PCR dengan suhu penempelan primer 51℃ selama 30 detik dalam 35 
siklus. Sekuensing gen COI menghasilkan panjang nukleotida 604 bp. BLAST-N menunjukkan ikan sumatra 
dari alam (Sungai Lematang dan Sungai Musi) memiliki persentase kemiripan lebih kecil (94,56-95,16%) 
dibandingkan dari budidaya (99,55-100%) terhadap P. tetrazona yang diperoleh dari pusat data Genbank. 
Konstruksi filogenetik terbentuk dua subcluster yang terpisah antara ikan sumatra alam dan budidaya 
dengan jarak genetik 0,046 ± 0,00, menunjukkan perbedaan genetik antara kedua populasi.

KATA KUNCI: alam; budidaya; filogenetik; gen COI; ikan sumatra 

Sumatra barb (Puntius tetrazona) had several strains, including tiger barb, green tiger barb, albino tiger barb, 
and balloon tiger barb. However, its genetic characteristics are not yet known using DNA barcoding in species from 
waters in South Sumatra. This study aimed to analyse similarity percentage, genetic distance, and phylogenetic 
construction of wild and cultured sumatra barb based on the sequence of cytochrome c oxidase subunit I (COI) gene 
on the mitochondrial DNA. The methods conducted in barcoding DNA were performed with several steps consisting 
of DNA isolations, DNA amplification based on polymerase chain reaction (PCR), electrophoresis, and sequencing of 
COI of mtDNA. The wild sumatra barb were obtained from Lematang River (n=2), Musi River (n=2), and those from 
commercial fish farming (n=7) were collected in Palembang. The mtDNA COI gene were acquired from PCR with an 
annealing temperature of 51℃ for 30 seconds in 35 cycles. The COI gene of sumatra barb had a nucleotide length 
of 604 bp. BLAST-N indicated that the wild sumatra barb (Lematang and Musi Rivers) had a lower similarity (94.56-
95.16%) than the cultured samples (99.55-100%) to P. tetrazona obtained from Genbank database. The phylogenetic 
construction formed two separated subclusters between the wild and cultured sumatra barb with a genetic distance 
of 0.046 ± 0.001 indicated a genetic difference between two populations. 

KEYWORDS: COI gene; cultured fish; phylogenetic; sumatra barb; wild fish
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Analisis daya tampung beban pencemaran fosfor dan dampak keramba jaring apung di Danau Laut Tawar, 
Aceh Tengah  

Analysis of phosphor pollution load capacity and impact of floating net cages in Lake Laut Tawar, Central Aceh 

Jurnal Riset Akuakultur, 18(2), 2023, 117-127 

Danau Laut Tawar di Kabupaten Aceh Tengah, Indonesia, memiliki luas permukaan 5.862 ha, garis pantai 
49,75 km, kedalaman maksimum 84,23 m, kedalaman rata-rata 25,19 m, dan daerah tangkapan air seluas 
18.877 ha. Danau ini merupakan danau tektonik dan bersifat multiguna seperti berperan sebagai sumber 
plasma nutfah, air baku air minum dan pertanian, perikanan, dan sumber pembangkit listrik tenaga air. 
Aktivitas antropogenik akibat pemanfaatan sumber daya di daerah tangkapan air dan perairan meningkatkan 
pemuatan fosfor ke perairan tersebut. Penelitian ini bertujuan untuk menghitung kapasitas beban fosfor 
dan dampak kegiatan keramba jaring apung terhadap pencemaran fosfor di Danau Laut Tawar. Data primer 
dan sekunder dikumpulkan dan dianalisis menggunakan berbagai pendekatan seperti studi literatur, 
pemodelan, pengukuran in-situ serta ex-situ, dan wawancara. Hasil penelitian menunjukkan konsentrasi 
fosfor di perairan Danau Laut Tawar sebesar 34,00 mg m-3. Beban fosfor dari daerah tangkapan air sebesar 
5,19 mg m-3, dengan alokasi beban fosfor sebesar 0,74 mg m-3. Baku mutu fosfor ditetapkan sebesar 40,00 
mg m-3, sehingga daya tampung beban pencemaran fosfor mencapai 1,04 ton tahun-1. Keramba jaring 
apung pada danau memiliki luas 4,46 ha dan menghasilkan limbah fosfor sebanyak 5,25 ton tahun-1 yang 
terlarut ke perairan danau. Nilai tersebut lebih tinggi dari daya tampung beban pencemaran fosfor pada 
danau dan memengaruhi kondisi alaminya serta aktivitas yang dilakukan di sekitar danau. 

KATA KUNCI: antropogenik; baku mutu; daerah tangkapan air; limbah; perairan

Lake Laut Tawar in Central Aceh, Indonesia, covers an area of 5,862 ha with a coastline length of 49.75 km, a 
maximum depth of 84.23 m, an average depth of 25.19 m, and a catchment area of 18,877 ha. The lake is a tectonic-
formed water body and serves various biological and economic functions such as biodiversity resources, water sources 
for drinking water and agriculture, fisheries, and hydroelectricity. Anthropogenic pressures from economic activities 
around and within the lake have increased phosphor loading in the water body. This study aimed to determine the 
phosphor loading capacity and the contribution of floating net cage operation on phosphor pollution in Lake Laut 
Tawar. Primary and secondary data were collected and analyzed using various approaches such as documents, 
modeling, in-situ and ex-situ measurements, and interviews. The results showed that the phosphor concentration in 
the Lake Laut Tawar waters reached 34.00 mg m-3. The phosphor load from the catchment area was 5.19 mg m-3, 
with the phosphor load allocation of 0.74 mg m-3. The maximum threshold for phosphor concentration in a lake is set 
at 40.00 mg m-3, bringing the phosphor pollution load capacity of the lake to 1.04 tons year-1. However, the floating 
net cages in the lake covered an area of 4.46 ha and produced 5.25 tons year-1 of phosphorus waste which dissolved 
into the lake waters. This value exceeds the phosphorus load capacity of the lake and subsequently affects the lake’s 
natural state and the ecosystem services it provides.  

KEYWORDS: anthropogenic; catchment area; quality standard; waste; waters
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Perbandingan metode ekstraksi ribo nucleic acid yang berbeda pada jaringan mantel kerang biru (Mytilus 
edulis)  

Comparison of different extraction methods of mantle tissue’s ribo nucleic acid of blue mussel (Mytilus edulis)  

Jurnal Riset Akuakultur, 18(2), 2023, 129-139

Kerang biru (Mytilus edulis) merupakan salah satu sentinel spesies yang dapat bertahan hidup di berbagai 
kondisi lingkungan, bahkan di daerah dengan tekanan tinggi, namun kemampuan fisiologisnya masih 
belum  banyak diketahui hingga saat ini. Regulasi fisiologis hewan dapat diketahui dengan mengetahui 
karakteristik genotip hewan melalui analisis genomik. Salah satu tahap yang diperlukan dalam analisis 
genomik adalah ekstraksi RNA. Perolehan kualitas dan kuantitas RNA yang baik merupakan langkah awal 
yang penting untuk analisis genomik selanjutnya. Penelitian ini bertujuan untuk membandingkan metode 
ekstraksi RNA yang berbeda pada jaringan mantel kerang biru agar dapat dihasilkan kualitas dan kuantitas 
RNA yang baik untuk analisis genomik. Dua metode ektraksi RNA yaitu menggunakan RNAqueous Phenol-
free total RNA Isolation dan TRIzolTM. Reagent. Data berupa hasil deskriptif dan kuantitatif, RNA yang telah 
berhasil diekstraksi dinilai kualitas dan kuantitasnya dengan menggunakan alat Agilent 5300 Fragment 
Analyzer. Penggunaan RNAqueous Phenol-free total RNA Isolation dalam mengekstraksi jaringan mantel 
kerang biru tidak dapat dilakukan dengan baik. Penggunaan metode ekstraksi RNA dengan Kit TRIzolTM 
Reagent menghasilkan ekstrak RNA jaringan mantel kerang biru dengan nilai konsentrasi total RNA berkisar 
48,91-392,38 ng μL-1, nilai RNA Quality Number (RQN) berkisar 7,6-9,6 dan rasio 28S:18S berkisar 0-3,5. 
Metode TRIzolTM Reagent kit memiliki efektifitas lebih baik dalam menghasilkan ekstrak RNA pada jaringan 
mantel kerang biru dengan kualitas dan kuantitas RNA yang baik.

KATA KUNCI: 28S:18S; ekstraksi RNA; kerang biru (Mytilus edulis); konsentrasi RNA; RQN   

The blue mussel (Mytilus edulis) is a sentinel species that can survive in various environmental conditions, even in 
high pressure areas, but its physiological abilities has not been widely known. Marine physiological regulation can 
be known by knowing the characteristics of the biota genotype through genomic analysis. One of the steps required 
in genomic analysis is RNA extraction. Obtaining good quality and quantity of RNA is an important first step for 
further genomic analysis. This study aimed to compare different RNA extraction methods in blue mussel mantle 
tissue, so that it is expected to produce good RNA for genomic analysis. Two RNA extraction methods used were 
RNAqueous Phenol-free total RNA Isolation and TRIzolTM. Reagents. The data were in the form of descriptive and 
quantitative results, the quality and quantity of RNA that has been successfully extracted is assessed using the Agilent 
5300 Fragment Analyzer. The use of RNAqueous Phenol-free total RNA Isolation in extracting mantle tissue of blue 
mussel cannot be carried out well. The use of the RNA extraction method with the TRIzolTM Reagent Kit produced 
RNA extract of blue mussel mantle tissue with total RNA concentration values ranging from 48,91-392,38 ng μL-1, 
RNA quality number (RQN) ranging from 7.6-9.6 and ratio of 28S:18S ranging from 0-3.5. The TRIzolTM Reagent 
kit method had better effectiveness in producing RNA extract from blue mussel mantle tissue with good quality and 
quantity of RNA.

KEYWORDS: 28S:18S; blue mussel (Mytilus edulis); RNA concentration; RNA extraction; RQNs 
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