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6-Inter simple sequence repeat(ISSR)
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Table 1. Tobacco genotypes and their geographical origin.

b)L‘)-*j' (ab gﬁ-l’f-jl]’} L‘:‘”‘ °JL°'”: (’L u’llﬁj‘f’;. L;“A ajw fb ‘})"L:ﬁ‘j*} L;M ajw rb vil:ﬁ‘j*} L;M
No. 55 Geogrrizpilglcal No. 55 Geogrrizpizlcal No. e 55 Geogrrie;][?:mal No. e 55 Geogrrizpi);mal
Genotype Genotype Genotype Genotype

1 K394 USA 26 Virginia Bright 88 USA 51 R.H 211 Australlia 76 South Carolina USA

2 Previ stamm6 USA 27 N.C 60 Germany 52 T.1998 USA 77 Hicks Resistant USA

3 N.C 95 Germany 28 K326 N. F USA 53 K110 USA 78 Hicks 55 USA

4 M.C1 USA 29 Previ stamm 3 USA 54 Tirtash 33 IRAN 79 Kustaga 110 USA

5 Hicks Broad Leaf USA 30 H76 Africa 55  North Carolina (2326) USA 80 Bel B USA

6 Coker 411 USA 31 Tirtash 31 IRAN 56 Hong garten Germany 81 K 1514 USA

7 Deliot Canada 32 Tirtash 19 IRAN 57 Florida 513 USA 82 Bel 71-500 USA

8 Previ stamm 9 USA 33 Bel 61-10 USA 58 N.F.B.E 63 Switzerland 83 N.R 23 Africa

9 Kustaga E1 USA 34 Coker 48 USA 59 Virginia R.P 178 USA 84 Harrison special USA

10 Virginia 115 USA 35 Mac Nair 944 USA 60 Lock wood USA 85 EX.4p.R1 Canada
11 Vinica USA 36 Tirtash 10 IRAN 61 Manilla - Geel USA 86 Virginia Gold USA

12 Delhi 76 Canada 37 Coker 347 USA 62 P.N 10-26 Switzerland 87 Griolla salteno Germany
13 M.C. 101 USA 38 N.C 95xch.Mutant no.2 IRAN 63 Orumieh 2 IRAN 88 N.C 11-51 Germany
14 Kustaga E1(B1.75) Africa 39 Tirtash 9 IRAN 64 Orumieh 1 IRAN 89 P 49-4625 Switzerland
15 Speight G28 USA 40 Coker 298 USA 65 Kustaga 51E USA 90 S 394-5s Canada
16 Coker 319 USA 41 Tirtash 17 IRAN 66 Mont Calm Brum Switzerland 91 T.166 USA

17 K326 F USA 42 Hicks Fixed A 24-26 USA 67 S$392-3s Canada 92 Bel 71-501 USA

18 Cu 357 USA 43 T.L 33 USA 68  Kustaga 110(E 2346) USA 93 P.B.D 6 USA

19 Coker 254 USA 44 Orumieh 6 IRAN 69 Hicks R. G USA 94 Ludo gortez 2317 Germany
20 Virginia RP 37 USA 45 Ch.Mutant Ausralia 70 North Carolina 88 USA 95 Bel USA

21 Tirtash 30 IRAN 46 Coker 176 USA 71 BY 4 Australlia 96 VirginiaH. R USA

22 K326 USA 47 Gewone groom Germany 72 Virginia E1 USA 97 Bel 61-9 USA

23 Pee Dee Germany 48 Virginia Aurea USA 73 S.01 Africa 98 Petrich 84 Canada
24 Coker 258 USA 49 Vega 1 Canada 74 Beer wah H Germany 99 Bel 61-12 USA

25 N.C 89 Germany 50 Kustaga GA 36 USA 75 H.254 D.P.R 4 Canada 100 Bel 61-11 USA
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Table 2. Name, sequence, annealing temperature (Tm), polymorphism (%), No. of scored bands, No. of
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Primer Primer Annealing No. of polymorphic Polymorphism = JKaas

name Sequence temperature ~ Scored bands bands (%) PIC

1 UBC 811 GA8 C3 45 16 12 75 0.27
2 UBC 812 GA8 A3 47 10 10 100 0.55
3 UBC 814 GA8 A3 43 17 16 94.1 0.53
4 UBC 815 GA8 G3 45 9 9 100 0.48
5 UBC 816 GA8T3 47 12 10 83.3 0.50
6 UBC 817 GA8 A3 45 9 8 88.8 0.10
7 UBC 823 GA8 C3 54 11 10 90.9 0.31
8 UBC 824 GA8 G3 44 6 5 83.3 0.19
9 UBC 825 GA8 T3 47 9 7 77.77 0.54
10 UBC 826 GA8 C3 47 14 10 71.42 0.55
11 UBC 873 (GA)4 (CA)3 48 14 11 78,57 0.49
12 UBC 834 AG8TT 42 11 10 90.09 0.51
13 UBC 835 AG8TC 49 17 12 70.58 0.54
14 UBC 840 GA8TT 47 11 9 81.81 0.84
15 UBC 842 GA8TT 55 12 11 91.6 0.56
16 UBC 843 CT8 AC 43 6 5 83.3 0.14
17 UBC 844 CT8 AC 54 12 9 75 0.41
18 UBC 845 CT8 AC 48 5 4 80 0.56
19 UBC 851 GT8 TG 53 11 7 63.6 0.50
20 UBC 853 TC8 AT 44 5 4 80 0.54
21 UBC 856 (AC)8 TA 54 7 5 71.42 0.43
22 UBC 879 (CTTCA)3 48 6 5 83.3 0.41
23 UBC 878 (GCAT)4 44 6 6 100 0.50
24 UBC 813 CcnsT 45 8 6 75 0.35
25 UBC 857 (AC)8 TG 52 6 4 80.3 0.43
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Figure 1. ISSR-PCR band pattern related to (UBC 851) of 48 tobacco genotypes (lane 1 - 48) on 2.5 % agarose
gel, (L1oo bp): DNA Ladder
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Figure 2. Dendrogram of cluster analysis using UPGMA method for 100 tobacco genotypes based on SM
coefficient for ISSR marker
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Abstract

Determination of genetic diversity of breeding material is the first step in breeding programs.
Evaluation of tobacco genetic diversity is essential for breeding programs and preservation of genetic
resources. Genetic diversity level in tobacco genotypes, is very important for selection of parents in
breeding programs. In this study, genetic diversity of 100 tobacco genotypes was evaluated using 25
ISSR markers. Banding pattern based on the presence or absence of the bands showed with 0 and 1,
respectively. Out of 237 fragments produced in total cultivars, 195 bands were polymorphic and
average of polymorphism ranged from 4 to 12 per primer. Average of polymorphism percentage was
94.10. To determine the efficiency of ISSR markers, PIC and their polymorphic percentage was
calculated. UBC 818, UBC 812 and UBC 815 had the best marker parameters and were introduced as
the best primers for assessment of genetic diversity. In order to evaluate the genetic similarity between
cultivars, different similarity coefficient (SM, Dice and Jaccard) was calculated and Mantel
corresponding test was performed. Finally, dendrogram was drawn based on SM similarity coefficient
and UPGMA algorithm and the Cofenetic coefficient was calculated. All genotypes formed two
distinct clusters indicating the high efficiency of used primers in amplification the approximate parts
of the genome. The principle coordinate analysis showed that the first three components could explain
79.65 % of total variance. Totally, evaluation the tobacco genetic diversity using ISSR markers is
suitable and ISSR marker can be used as appropriate marker system to identify the diversity and
genetic relationship for breeding programs of this plant.
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