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ABSTRACT

In this study, the genetic diversity of 63 hazelnut genotypes was evaluated using 10 ISSR primers, two
retrotransposon markers and seven combined ISSR and retrotransposon primers, which of the seven combined
primers, only three showed scorable bands and other primers did not form a band. The 15 primers used in this study
were able to create a total of 116 polymorphic bands. The UBC822 produced the highest number of polymorphic
bands with 14 bands, the UBC814 with 3 bands had the least number of bands. The polymorphic information content
and marker index of primers ranged from 0.18 to 0.44 as well as 0.50 to 11.31 respectively. Principal coordinate
analysis showed that the first three components were able to explain a total of 37.12% of the total variance.
COMPLET cluster analysis divided 63 studied genotypes into seven groups, which were 8, 13, 7, 3, 3, 13, 16
genotypes, respectively. The accuracy of grouping obtained from cluster analysis was confirmed by the Fisher linear
focal detection function with 0.81 percent. Overall, primers UBC822, UBC813, TOS-2 and TOS-1+TOS2 can be
introduced as useful and desirable for separation of genotypes and cultivars of hazelnut.
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Table 1. Specifications of sampled areas to study the genetic diversity of hazelnut.

Row Area Name Number of genotypes sampled Longitude latitude Height
1 Morabu 16 50° 1" 59.240" 36° 52’ 38.354" 1507
2 Malakot 15 50°4'11.488" 36° 51 45.949" 1399
3 Omum 16 50°4'13.960" 36° 53'29.760" 1734
4 Syakholak 16 50°5"47.241" 36°52'10.129" 1463
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Figure 1. Band pattern obtained from amplification of hazelnut DNA results using UBC811 primer, 1 to 7
respectively hazelnut genotypes studied, Lader (Gene RulerTM 100bp DNA Ladder, fermentas) (100- 1500 bp)
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Table 2. Primers used, sequence, connection temperature (TM), polymorphic percentage, number of bands, number of
polymorphic bands the genetic diversity of hazelnut.

Initiator Connection Total number Number of Polymorphic . . e
Row . Starting sequence 3" —5
name temperature  of bands polymorphic bands  percentage
1 TOS-1 50.74 8 8 100 TCTTGGGAATAGTCCCACA
2 TOS-2 44.72 9 8 88 TGTTGAATAGTTCCACATT
3 UBCSI1I 43.21 10 7 70 GAGAGAGAGAGAGAGAC
4  UBCS8I2 42.07 10 8 80 GAGAGAGAGAGAGAGAA
5 UBC813 42.02 7 5 71 CTCTCTCTCTCTCTCTT
6 UBC8l14 40.97 5 3 60 CTCTCTCTCTCTCTCTA
7  UBC8I15 43.17 10 9 90 CTCTCTCTCTCTCTCTG
8  UBC816 47.22 8 7 100 CACACACACACACACAT
9 UBCS817 47.52 8 5 62 CACACACACACACACAA
10 UBC821 44.86 7 7 100 TCTCTCTCTCTCTCTCG
11 UBC822 44.15 15 14 93 TCTCTCTCTCTCTCTCC
12 UBCR826 49.56 11 7 63 ACACACACACACACACC
TCTTGGAATAGTCCCACA
13 TOS-14TOS-2 44.72 10 10 100 TGTTGAATAGTTCCACATT
TCTTGGAATAGTCCCACA
14 TOS-1+UBC812 42.07 7 6 85 GAGAGAGAGAGAGAGAA
ACACACACACACACACC
15 UBC826+UBCS815 43.17 11 11 100 CTCTCTCTCTCTCTCTG
Total - - 136 116 1262 -
Average - 44.67 9 7.73 84.13
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Table 3. Multiple effective ratio (EMR), marker index (MI), information content (PIC), number of effective alleles,
reed gene diversity and Shannon index at ISSR and retrotransposon position.

Row Primer name EMR  PIC MI Nei gene diversity ~ Number of effective alleles  Shannon Index
1 TOS-1 8 029 232 0.29 1.53 0.42
2 TOS-2 7.1 043  3.05 0.26 1.39 0.39
3 UBCS811 4.9 029 142 0.21 1.34 0.31
4 UBCS812 6.4 0.31 1.98 0.18 1.31 0.27
5 UBCS813 3.57 0.43 1.53 0.42 1.53 0.61
6 UBCS814 1.8 0.28 0.5 0.31 1.56 0.45
7 UBCS815 8.1 039 3.5 0.22 1.37 0.32
8 UBCS816 8 029 232 0.24 1.42 0.36
9 UBCS817 3.125 025 0.78 0.25 1.43 0.37
10 UBCS821 7 024  1.68 0.19 1.3 0.28
11 UBCS822 13.07 038 496 0.31 1.55 0.46
12 UBCS826 4.45 032 142 0.18 1.31 0.29
13 TOS-1+ TOS-2 10 0.44 44 0.31 1.53 0.46
14 TOS-1+UBC812 5.14 0.18  0.92 0.26 1.41 0.34
15 UBCS826 + UBC815 11 031 1131 0.28 1.51 0.41

Average - 6.78 032 278 0.26 1.43 0.38
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Table 4. Eigenvalues, relative variance and cumulative
percentage for 15 component in hazelnut genotypes

studied.
Percentage . Cumulative
Component . Eigenvalues

of variance percentage
1 4.05 18.77 18.77
2 2.3 10.65 29.42
3 1.66 7.7 37.12
4 1.39 6.43 43.55
5 1.11 5.16 48.71
6 0.98 4.54 53.25
7 0.92 4.26 57.51
8 0.89 4.13 61.64
9 0.67 3.14 64.78
10 0.55 2.55 67.33
11 0.54 2.53 69.86
12 0.52 243 72.29
13 0.42 1.98 74.27
14 0.42 1.95 76.22
15 0.35 1.66 77.88
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Figure 2. Dendrogram drawn based on COMPLETE method and simple similarity matrix for 63 hazelnut genotypes

studied.
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