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1. Background
Malacca Strait and Indian Ocean west of Sumatra are part of the BOBLME region and the favourite
waters for fishermen to catch fish, especially small pelagic fish. Fishing activities in these waters have
been going on since long and intensified. One of the small pelagic fish species that have a high
economic value are Indian mackerel (Rastrelliger kanagurta). Indian mackerel is a pelagic fish that
make up the schooling and in their life cycle do migrate. This fish also has a wide distribution area in
the waters of Indonesia. Prices are high, given high demand as the fish taste delicious, and this
causes Indian mackerel to become a target for fishermen in Indonesia. Fishing gear often used to
capture Indian mackerel are purse seine and gill net.
Catching Indian mackerel which intensified in the Strait of Malacca and the Indian Ocean west of
Sumatra may cause a decrease in the population of Indian mackerel in these waters. According to
Wilson and Clarke (1996) population decline will affect the abundance, the average size of the fish,
the size of the spawning, fecundity, sex ratio and lower genetic diversity. Therefore, it is necessary to
study the structure of the genetic diversity of the population of Indian mackerel, so it can be used as
a basis for establishing management policies and conservation genetics of Indian mackerel in this
region and the wider Bay of Bengal. According to Santos et al. (2010), genetic diversity serves to
determine whether there is movement of genetically between populations so they can determine
the status of life of the population. Genetic diversity is of significant importance for the stability and
resilience of the population (Fergusson et al., 1995). Besides, an understanding of the population
structure also aims for sustainability and effectiveness of resource management (Nishida et al.,
1998; Chiang et al., 2006; Chiang et al., 2008). Genetic information on fish with high migration is very
important to know in order to ascertain that exploitation is sustainable (Santos et al., 2010).

2. Materials and method
Indian mackerel sampling sites consisted of three locations, namely Banda Aceh, Sibolga and Tanjung
Balai (Figure 1). The number of samples taken is 95 samples at each location. Fish tissue samples
stored in sample-sized tubes and preserved with 2000 µL ethanol then taken to the laboratory for
further analysis.
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Figure 1 Sampling sites of Indian mackerel

Figure 2 Indian mackerel (Rastrelliger kanagurta)

The analytical method used is the microsatellite by using 14 (fourteen) pairs of primers. Primers used
are as follows (Table 1):
Table 1 List of primers used

Sl.
no.

Locus

1

Raka1

2

Raka2

3

Raka10

4

Raka12

5

Raka26

Primer sequence 5’ --> 3’
F: GCTTGACTGTGTTGGAAAGAGC
R: AAAGACAGGAGCACGGAAGC
F: TCATTGACTTTATTTCTGGCACG
R: AAAGCCCTGATGTCAAGATGG
F: GAATATCTGGTAATGAGAACTAAATGAGC
R: CAAGCAAATACTATACTACAATGACTGG
F: TGGCTTCTGTAGTGTCAATTTGC
R: CATTCAGCTTGGTAAATGCCG
F: CTACATGTCCAGCTGCAGGG
R: GCAGATGATAACTCAATATGTGTTGG

Repeat motif

Product
size

No. of
alleles*

AAAG

164-292

10

AATAG

192-332

9

TGCG

292-344

7

ATCT

284-380

10

ATT

183-198

10
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6

Raka46

7

Raka48

8

KSJ18

9

KSJ26

10

SA2068

11

SA2657

12

SA2770

13

SCA 8

14

SCA30

F: GAGGATATGCAGTGTCAGGAGG
R: TTTATGTATCCATTATGGTCCAGG
F: TCTTAATCTGCGCTAGTGGGC
R: TTTGGCAATGAAACTATGAAGTCC
F: GCTGGTCATTTGTATCTTTGA
R: TGGCTGCCTTTTGAATAA
F: GGAGCATTTGACAACACTTAC
R: AGTCAGTTTTGGTGGATGAG
F: CAAGACATGACAGTAGGACATTGAC

ATT

228-243

9

AATC

180-224

10

(GT)17

206-240

10

(GT)13AT(GT)3

216-246

9

147-177

9

(GGA)9

R: AGATTGGGAGTTTGTAGGGGTAATA
F: TGTCAGAGATGTAGCACATACGG

(CA)19
240-324

R: AGCATTATCTGGTGCTGTAAGGA
F: AGAAATGAAAAGGGCTTTAAGGA

(CA)22

R: ACTGAGCTGCTTAAAATGCAAAA
F: TCAGCTGTTCATTCCCATAGCCCA
R: ATGAAGGAACAATGAGCCTCCAGC
F: TGGCTGTCGGTCACTCTGCCTC
R: ACACACACGGGTACACACAGGG

(CA)21
(GA/CA)23

14

196-286

15

140-174

13

114-130
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Analysis of samples from extraction to amplification (PCR) was carried out in the Laboratory of
Genetics Research Institute for Marine Fisheries, Jakarta, Indonesia. For microsatellite analyses
performed in the Laboratory SciGenom, India. Analysis of data used software GenAlex, GDA, TreeFit,
TreeView and Figtree.

3. Results and discussion
The smaller the genetic distance values obtained, then the closer kinship between the two
populations, and vice versa. Genetic distance was calculated using software TreeFit 1.2. In Table 2-4
it can be seen that the farthest genetic distance between populations is Banda Aceh with Tanjung
Balai. There nearest distance is Banda Aceh with Sibolga population. From analysis of genetic
distance it can be seen that the population of Indian mackerel in Tanjung Balai is significantly
different from the two other populations (Banda Aceh and Sibolga). The dendrogram graph of
kinship between populations also showed that the population of Tanjung Balai is a stock that is
different from Banda Aceh and Sibolga. The Fst value in Table 5 shows that all population samples
are significantly different from one another at p < 0.05.
Table 2 Genetic distance by Ds (Nei, 1978)

Banda Aceh

Sibolga

Banda Aceh

*******

Sibolga

0.0895

******

Tanjung Balai

0.1301

0.0877

Tanjung Balai

******
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Table 3 Genetic distance by Da (Nei, 1987)

Banda Aceh

Sibolga

Tanjung Balai

Banda Aceh

*******

Sibolga

0.1191

******

Tanjung Balai

0.1853

0.1464

******

Sibolga

Tanjung Balai

Table 4 Genetic distance by Dc (Cavalli Sforza, 1967)

Banda Aceh
Banda Aceh

*******

Sibolga

0.2968

******

Tanjung Balai

0.3683

0.3308

******

Sibolga

Tanjung Balai

Table 5 Fst value by Theta (Weir and Cockerham, 1984)

Banda Aceh
Banda Aceh

*******

Sibolga

0.0200

******

Tanjung Balai

0.0266

0.0185

******

The Tanjung Balai population is different from the population of Banda Aceh and Sibolga. This
difference is thought to populations of fish in the Malacca Strait waterway comes from the South
China Sea population and is mixed (random mating occurs) with the Indian Ocean west of Sumatra,
which migrate to the waterway. These differences allegedly are due to environmental conditions in
Tanjung Balai waters that are shallower than other populations that tend to be more oceanic (deep
waters). It is well known that Sibolga and Banda Aceh, including the Indian Ocean west of Sumatra,
are directly adjacent to the waters of other countries. The dendrogram graph of kinship between
populations showed that the population of Banda Aceh has the same origin as the stock of the
population of Sibolga. Random mating that occurs in the waterway can cause gene exchange
between populations.
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Figure 3 Dendrogram kinship of Indian mackerel

4. Conclusion
1. From the analysis of genetic distance it can be seen that the population of Indian mackerel in
Tanjung Balai is significantly different from the two other populations (Banda Aceh and
Sibolga).
2. From the Fst value showed that all population samples are significantly different from one
another at p<0.05.
3. From the dendrogram graph of kinship between populations it can be seen that the Indian
mackerel population of Tanjung Balai is different from Indian mackerel population of Banda
Aceh and Sibolga and Indian mackerel population of Banda Aceh has close kinship with
Indian mackerel population of Sibolga.
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