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No. Primer Sequence Annealing temperature ("C)
1 UBC8736 (AC)A 43
2 UBC827 (AC)G 50
3 UBC834 (AC)C 48/5
4 UBCS807 (AG)sT 43
5 UBCS808 (AG)sC 45
6 UBCS825 (AC)T 48
ISSR
7 UBC811 (GA)C 42
8 UBC809 (AG)sG 44
9 UBCS810 (GA)T 47/5
10 UBCS821 (GT)sT 47/5
11 UBC822 (TC)sA 43
12 HBI12 (CAC);GC 43
13 TOS-1 TGTTGGGAATAGTCCCACA 61
Retrotransposons 14 TOS-2 TGTTGAATAGTTCCACATT 52
15 TOS-3 TGTTAGAAGTATAATATGT 43
16 HB-12+TOS-1 43
17 UBC809+TOS-1 44
18 UBC810+TOS-1 48
19 UBC807+TOS-1 43
20 UBC822+TOS-1 42
21 UBC808+TOS-1 45
22 HB-12+TOS-2 43
REMAP 23 UBC834+TOS-1 49
24 UBC825+TOS-1 48
25 UBC808+TOS-2 45
26 UBC807+TOS-2 43
27 UBC822+TOS-2 43
28 UBC809+TOS-2 44
29 UBC810+TOS-2 48
30 UBC811+TOS-2 43
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Figure 1. Cluster analysis of soybean genotypes based on Euclidean distance with on complete linkage
method in 60 mM NaCl
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Figure 2. Cluster analysis of soybean genotypes based on Euclidean distance with on complete linkage
method in 90 mM NaCl
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Figure 3. Cluster analysis of soybean genotypes based on Euclidean distance with on complete linkage method
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Table 3. Number of bands, Polymorphic percentage, Number of polymorphic bands, PIC, number of
effective alleles, Nei gene diversity and Shannon index at ISSR and retrotransposon studied

XL slaws S e Wil slass L REESRWERY opls Lasls 5 ESS Sie Pl olaw
Sleb Number of Number of Polymorphic PIC Shannon Nei gene Number of
bands polymorphic bands percentage index diversity effective alleles

UBC8736 14 6 42/86 0/39 0/64 0/44 1/82
UBCS827 12 5 41/67 0/3 0/6 0/42 1/76
UBC834 8 4 50 0/37 0/55 0/37 1/65
UBCS807 11 4 36/36 0/41 0/56 0/38 1/65
UBCS808 9 7 7777 0/47 0/62 0/43 1/77
UBC825 12 4 33/33 0/39 0/68 0/49 1/96
UBCS11 10 3 30 0/42 0/67 0/48 1/93
TOS-1 10 5 50 0/21 0/59 0/4 1/69
TOS-2 11 6 54/54 0/35 0/65 0/46 1/85
UBC809 8 6 75 0/24 0/59 0/4 1/71
UBCS810 7 3 42/85 0/31 0/61 0/42 1/74
UBCS822 7 3 42/85 0/27 0/53 0/35 1/62
HB-12 10 5 50 0/47 0/65 0/46 1/86
HB-12+TOS-1 6 3 50 0/41 0/61 0/42 1/76
UBC809+TOS-1 12 4 33/33 0/42 0/48 0/31 1/48
UBC810+TOS-1 13 9 69/23 0/39 0/58 0/4 1/7
UBC807+TOS-1 11 4 36/36 0/48 0/59 0/4 1/7
UBC822+TOS-1 11 6 54/54 0/37 0/63 0/44 1/66
UBC808+TOS-1 10 7 70 0/4 0/52 0/34 1/57
HB-12+TOS-2 8 3 37/5 0/34 0/57 0/39 1/74
UBC834+TOS-1 10 3 30 0/49 0/58 0/39 1/65
UBC825+TOS-1 10 6 60 0/35 0/6 0/41 1/73
UBC808+TOS-2 8 5 62/5 0/39 0/6 0/41 1/74
UBC807+TOS-2 9 5 55/5 0/39 0/66 0/46 1/88
UBC822+TOS-2 7 4 57/14 0/46 0/56 0/37 1/64
UBC809+TOS-2 7 3 42/8 0/42 0/63 0/44 1/82
UBC810+TOS-2 10 5 50 0/41 0/61 0/42 1/77
UBC811+TOS-2 8 2 25 0/36 0/52 0/35 1/63
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Figure 5. Band pattern obtained from amplification of soybean DNA results using TOS-5 primer, 1 to 17
respectively soybean genotypes studied, Lader (Gene RulerTM 100bp DNA Ladder, fermentas) (100- 1500 bp)
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Table 5. Eigenvalues, relative variance and cumulative percentage for 9 Component
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Vector Eigenvalue Percentage of variance Cumulative percentage
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2 1/08 10/39 22/09
3 0/83 7/99 30/08
4 0/7 6/75 36/83
5 0/64 6/19 43/02
6 0/53 5/18 48/2
7 0/52 5 53/2
8 0/5 4/9 58/1
9 0/46 4/51 62/61
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Abstract

In the present study, 11 ISSR, 2 Retrotransposon and 15 Retrotransposon + ISSR composed markers
(REMAP) were evaluated among 27 genotypes of Soybean. 130 polymorphic bands were produced from
28 primers. The maximum percentage of polymorphism were 77% for UBC808, 54% for TOS-2 and
70% in UBC808 + TOS-1 marker. The mount of Nei’s, Shanon and PIC index for UBC808, UBCS811,
UBCR825, HB-12, TOS-2, UBC807 + TOS1 and UBC834 + TOS-1 indicated that theses markers could
be used to assessment of genetic variation. The result of cluster analysis using complete linkage
algorithms clustered 27 studied genotype in 4 distinct groups with 4, 9, 9 and 5 genotype in respected
group. Discriminant function analysis using the Fisher's linear method showed that the complete linkage
method separated the genotypes with 96/3 percent accuracy. Morphological characteristics of genotype
were evaluated in a completely randomized design with factorial arrangements whit two factors, The
first factor were salt stress treatments at 0 (check), 30, 60 and 90 mM NaCl and the second factors was
genotypes. ANOVA showed significant differences among varieties and level of Treatment for all
measured morphological traits, and in interaction of cultivar x stress for all traits except Shoot fresh
weight, shoot dry weight, root dry weight and shoot's weight difference between wet and dry. The cluster
analysis based on within group’s method clustered genotype at different salt stress treatment in 4 clusters,
and the accuracy of cluster analysis revealed by discriminant analysis was 92/6%. The correlation
between the two similarity matrices was not significant by Mantel test. Analysis using marker-assisted
selection of bands that enhance salt tolerance traits mean they can be used to identify resistant soybean
genotypes.
Keywords: Cluster analysis ISSR, Polymorphism, PIC, Retrotransposon
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