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RINGKASAN 

 

MUTIARA RAHMAWATI. Keragaman Genetik Ikan Tawes (Barbonymus 
spp.) di Daerah Aliran Sungai Provinsi Jawa Timur (Studi: Daerah Aliran 
Sungai Bengawan Solo, Brantas, dan Baru-Bajulmati). Dosen Pembimbing: 
Dr. Eng. Sapto Andriyono, S.Pi., MT., dan Dr. Akhmad Taufiq Mukti, S.Pi., 
M.Si. 

 
Ikan tawes (Barbonymus spp.) merupakan salah satu ikan endemik lokal di 

Jawa Timur. Ikan tawes termasuk golongan ikan ekonomis bagi masyarakat 
Indonesia, khususnya wilayah Jawa Timur. Ikan tawes berpotensi dijadikan 
sumber pangan bernutrisi, khususnya sebagai sumber protein. Keberadaan ikan 
tawes di habitat asli saat ini terancam oleh penangkapan yang berlebihan dan juga 
kerusakan lingkungan. Untuk mencegah punahnya sumberdaya ikan perlu 
dilakukan dengan suatu pendekatan konservatif, salah satu melalui program 
konservasi genetik. 

Langkah awal dalam menentukan keragaman suatu populasi dilakukan 
melalui penanda morfologis. Penanda morfologi dalam mengidentifikasi ikan 
meliputi pengukuran morfometrik. Selanjutnya, DNA barcoding merupakan suatu 
penanda molekuler yang dapat dijadikan sebagai identifikasi keragaman suatu 
populasi ikan. Analisis DNA barcoding ikan sering dilakukan dengan 
menggunakan sekuen DNA mitokondria. Penggunaan sekuen DNA mitokondria 
memperjelas hubungan spesies secara evolusi yang kabur akibat variasi 
morfologi.  

Penelitian ini bertujuan untuk mengetahui sekuen DNA, keragaman 
genetik, dan hubungan kekerabatan dari ikan tawes (Barbonymus spp.) 
menggunakan gen mtDNA COI dan Cyt-b. Sampel dikumpulkan dari berbagai 
daerah di Provinsi Jawa Timur meliputi Gresik, Mojokerto, Madiun, Malang, dan 
Banyuwangi. Identifikasi ikan tawes dilakukan secara morfologi dan molekuler. 
Identifikasi morfologi dilakukan dengan pengukuran 14 karakter morfometrik. 
Bagian pangkal ekor dari ikan tawes digunakan untuk identifikasi molekuler. 
Isolasi dan pemurnian genom DNA menggunakan gSYNCTM DNA Extraction kit. 
Penulis menggunkan mesin polymerase chain reaction untuk amplifikasi DNA 
template dengan primer COI meliputi FishF1 dan FishR1, sedangkan primer Cyt-b 
meliputi GluDG-L dan CB2-H. 

Hasil pengukuran morfometrik menggunakan uji ANOVA satu arah 
menunjukkan F hitung > F tabel (P<0,05) artinya karakter morfometrik antar 
sampel dari keenam lokasi berbeda secara signifikan. Hasil analisis keragaman 
morfometrik interspesies Barbonymus gonionotus menggunakan neighbour 
joining pada software PAST 4.07b menunjukkan Barbonymus gonionotus dari 
kelima lokasi terpisah menjadi lima clade. Keterpisahan tersebut menunjukkan 
bahwa secara morfometrik dari lima lokasi, Barbonymus gonionotus memiliki 
perbedaan atau keunikan dari masing-masing lokasi. 
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Hasil identifikasi molekuler menunjukkan seluruh sekuen ikan tawes 
berhasil teramplifikasi dengan gen COI sebesar 648 bp dan gen Cyt-b sebesar 
408bp. Hasil analisis BLASTN menunjukkan terdapat dua spesies ikan tawes yang 
telah ditemukan yaitu Barbonymus gonionotus dan Barbonymus schwanenfeldii 
dengan percentase identity berkisar 99-100%. Spesies Barbonymus gonionotus 
didapatkan di kelima daerah (Gresik, Mojokerto, Madiun, Malang, dan 
Banyuwangi), sedangkan Barbonymus schwanenfeldii hanya ditemukan di 
Malang. Nilai jarak genetik berdasarkan gen COI berkisar 0,00000-0,10694, 
sedangkan nilai jarak genetik berdasarkan gen Cyt-b berkisar 0,00000-1,15662. 
Status konservasi berdasarkan data IUCN Red List, spesies Barbonymus 
gonionotus dan Barbonymus schwanenfeldii masuk dalam kategori least concern 
(LC), serta kedua spesies ini menurut data CITES belum dievaluasi atau Not 
Evaluated. 
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SUMMARY 

 

MUTIARA RAHMAWATI. Study of Genetic Diversity of Cyprinid fish 
(Barbonymus spp.) in the Watershed of East Java Province (Studi: Bengawan 
Solo, Brantas, and Baru-Bajulmati Watershed). Academic Advisor: Dr. Eng. 
Sapto Andriyono, S.Pi., MT., dan Dr. Akhmad Taufiq Mukti, S.Pi., M.Si. 
 
 Cyprinid fish (Barbonymus spp.) is one of the local endemic fish in East 
Java. Cyprinid fish is an economical fish for the people of Indonesia, especially in 
the East Java region. Cyprinid fish has the potential to be used as a source of 
nutritious food, especially as a source of protein. The existence of Cyprinid fish in 
its natural habitat is currently threatened by overfishing and also environmental 
damage. To prevent the extinction of fish resources, it is necessary to use a 
conservative approach, one of which is through a genetic conservation program. 
 The first step in determining the diversity of a population is done 
through morphological markers. Morphological markers in identifying fish 
include morphometric measurements. Furthermore, DNA barcode is a molecular 
marker that can be used as an identification of the diversity of a fish population. 
Fish DNA barcoding analysis is often carried out using mitochondrial DNA 
sequences. The use of mitochondrial DNA sequences clarifies the evolutionary 
blurring of species relationships due to morphological variations. 
 This study aims to determine the base sequence, genetic diversity, and 
kinship of Cyprinid fish (Barbonymus spp.) using the mtDNA COI and Cyt-b 
genes. Samples were collected from various regions in East Java Province 
including Gresik, Mojokerto, Madiun, Malang, and Banyuwangi. Cyprinid fish 
identification was done morphologically and molecularly. Morphological 
identification was carried out by measuring 14 morphometric characters. The base 
of the tail of Cyprinid fish is used for molecular identification. Isolation and 
purification of its genomic DNA using the gSYNCTM DNA Extraction kit. The 
author used a polymerase chain reaction machine for DNA template amplification 
with COI primers including FishF1 and FishR1, while Cyt-b primers included 
GluDG-L and CB2-H. 
 The results of morphometric measurements using one-way ANOVA test 
showed F count > F table (P<0.05) meaning that the morphometric characters 
between samples from the six location were significantly different. The result of 
interspecies morphometric diversity of Barbonymus gonionotus using neighbour 
joining on PAST 4.07b software showed Barbonymus gonionotus from five 
separate locations into five clade. the separation shows that morphometrically 
from the five locations, Barbonymus gonionotus has differences or uniqueness 
from each location. 
 The results of molecular identification showed that all Cyprinid fish 
sequences were successfully amplified with the COI gene of 648 bp and the Cyt-b 
gene of 408 bp. The results of the BLASTN analysis show that there are two 
species of Tawes fish that have been found, namely Barbonymus gonionotus and 
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Barbonymus schwanenfeldii with identity percentages ranging from 99-100%. 
The species Barbonymus gonionotus was found in five regions (Gresik, 
Mojokerto, Madiun, Malang, and Banyuwangi), while Barbonymus 
schwanenfeldii was only found in Malang. The genetic distance value based on 
the COI gene ranged from 0.00000-0.10694, while the genetic distance value 
based on the Cyt-b gene ranged from 0.00000-1.15662. Conservation status based 
on IUCN Red List data, the species Barbonymus gonionotus and Barbonymus 
schwanenfeldii are included in the least concern (LC) category, and these two 
species according to CITES data have not been evaluated or Not Evaluated. 
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ABSTRAK 

 

Penelitian ini bertujuan untuk mengetahui sekuen DNA, keragaman 
genetik, dan hubungan kekerabatan dari ikan tawes (Barbonymus spp.) 
menggunakan gen mtDNA COI dan Cyt-b. Sampel dikumpulkan dari berbagai 
daerah di Provinsi Jawa Timur meliputi Gresik, Mojokerto, Madiun, Malang, dan 
Banyuwangi. Identifikasi ikan tawes dilakukan secara morfologi dan molekuler. 
Identifikasi morfologi dilakukan dengan pengukuran 14 karakter morfometrik. 
Hasil pengukuran morfometrik menunjukkan F hitung > F tabel (P<0,05). Bagian 
pangkal ekor dari ikan tawes digunakan untuk identifikasi molekuler. Isolasi dan 
pemurnian genom DNA menggunakan gSYNCTM DNA Extraction kit. Penulis 
menggunkan mesin polymerase chain reaction untuk amplifikasi DNA template 
dengan primer COI meliputi FishF1 dan FishR1, sedangkan primer Cyt-b meliputi 
GluDG-L dan CB2-H. Hasil penelitian menunjukkan seluruh sekuen ikan tawes 
berhasil teramplifikasi dengan gen COI sebesar 648 bp dan gen Cyt-b sebesar 
408bp. Hasil analisis BLASTN menunjukkan terdapat dua spesies ikan tawes yang 
telah ditemukan yaitu Barbonymus gonionotus dan Barbonymus schwanenfeldii 
dengan percentase identity berkisar 99-100%. Spesies Barbonymus gonionotus 
didapatkan di kelima daerah (Gresik, Mojokerto, Madiun, Malang, dan 
Banyuwangi), sedangkan Barbonymus schwanenfeldii hanya ditemukan di 
Malang. Nilai jarak genetik berdasarkan gen COI berkisar 0,00000-0,10694, 
sedangkan nilai jarak genetik berdasarkan gen Cyt-b berkisar 0,00000-1,15662.  
 

Kata Kunci: Konservasi, Cytochrome, mtDNA, Barbonymus  
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ABSTRACT 

 

 The study aims to determine of  DNA base, genetic diversity and genetic 
distance of cyprinid fish (Barbonymus spp.) using the mtDNA COI and Cyt-b 
gene. Sample were collected from various regions in East Java Province including  
Gresik, Mojokerto, Madiun, Malang, and Banyuwangi. Identification was done 
morphologically and molecularly. Morphological identification was carried out by 
measuring 14 morphometric characters. The results of morphometric 
measurements showed F count > F table (P<0.05). The base of the caudal fin of 
cyprinid fish is used for molecular identification. Isolation and purification of its 
genomic DNA using the gSYNCTM DNA Extraction kit. The author used a 
polymerase chain reaction machine for DNA template amplification with COI 
primers including FishF1 and FishR1, while Cyt-b primers included GluDG-L and 
CB2-H. The results showed that all cyprinid fish sequences were successfully 
amplified with the COI gene of 648 bp and the Cyt-b gene of 408 bp. The results 
of BLASTN analysis show that there are two species of cyprinid fish that have 
been found, namely Barbonymus gonionotus and Barbonymus schwanenfeldii 
with identity percentages ranging from 99-100%. The species Barbonymus 
gonionotus was found in five regions (Gresik, Mojokerto, Madiun, Malang, and 
Banyuwangi), while Barbonymus schwanenfeldii was only found in Malang. The 
genetic distance value based on the COI gene ranged from 0.00000-0.10694, 
while the genetic distance value based on the Cyt-b gene ranged from 0.00000-
1.15662. 
 
Keywords: Conservation, Cytochrome, mtDNA, Barbonymus  
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DNA   : Deoxyribo Nucleic Acid 

COI   : Cytochrome Oxydase Sub Unit I  

Cyt-b   : Cytochrome b  

mtDNA : DNA mitokondria  

PCR  : Polymerase Chain Reaction 

BLAST  : Basic Local Alignment Search Tool 

NJ  : Neighbor Joining 

K2P   : Kimura 2 Parameter 

MEGA X : Molecular Evolutionary Genetic Analysis X  

SPSS  : Statistical Product and Service Solutions 

ANOVA : Analysis of Variance  

IUCN   : International Union for Conservation of Nature's  

CITES  : Convention on International Trades on Endangered Species of   

Wild Flora and Fauna  
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