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Abstract: [ Objective ] Assessing the genetic diversity among tobacco accessions and analyzing the genetic relationships among
various types of tobacco in order to provide essential information for the exploration and utilization of tobacco germplasms. [ Method ]
One hundred and nineteen tobacco accessions including various types of tobacco were used for ISSR analysis. The genetic similarity
coefficients were estimated and cluster analysis was carried out using UPGMA method. [Result] 672 bands, all of which were
polymorphic, were amplified using 21 ISSR primers. Out of them, 116 bands were specific for N. tabacum. Pairwise genetic similarity
coefficients among accessions in N. tabacum ranged from 0.779 to 0.945. Among the flue-cured tobacco varieties, genetic similarity
coefficients ranged from 0.812 to 0.933. The tobacco accessions could be clustered into different subgroups or classes according to the
types of tobacco. The flue-cured tobacco accessions introduced from abroad were obviously not separated from the domestic accessions
including landraces and varieties developed in China. There are low genetic similarity coefficients between the accessions in N. tabacum
and other tobacco species. The species N. tabacum and its progenitor N. sylvestris were clustered into the same class, and N. longiflora
and N. plumbaginifolia, both of them belong to the group Alatae of the subgenera Petunioides, were clustered into the same class. The
results obtained in the ISSR dendrogram agreed with the presumed genetic differentiation. [Conclusion] There was a low genetic
diversity among the flue-cured tobacco germplasms in China. In order to widen the genetic base of the flue-cured tobacco varieties, the
genetic potentials in the wild tobacco should be explored.
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Table 1 Tobacco accessions and their origins
acEEA ENit) KR 5 4 ENit) KR
No. Accession Type Origin No.  Accession Type Origin
1 #46K4% 70 Honghuadajinyuan %%/ Flue-cured " [® China 61  #iMHHH Chahecaoyan i/ Sun/air-cured  *F[E China
2 K326 Y4 Flue-cured 35 [F USA 62 414 k% Xishitoucaoyan AR50 Sun/air-cured  HP'[E China
3 G-28 JEMH Flue-cured &[5 USA 63 YLy M#E M Jiangchengbajiaoyan M50 Sun/air-cured  H[E China
4\, KM Flue-cured  35[E USA 64  B[MI; Shuaoyao [ R H Sun/air-cured  H1[E China
5 ZfiH 85 Yunyan No.85 J5 4K Flue-cured ~ '[® China 65 HSZL3E Yamohuang 4K Sunfair-cured  #[E China
6 317 Yunyan 317 $JH Flue-cured i [® China 66 SRl A4 Leyedabianyan I8 Sun/air-cured  *F[E China
7 NC82 J5 4K Flue-cured  E[F USA 67 )UKii 14 Badahetuyan AR50 Sun/air-cured  HP'[E China
8 K346 J5/0H Flue-cured 5% [F USA 68  3Ubk 1K Balintuyan AR50 Sun/air-cured  HP'[E China
9 RGI11 JEMH Flue-cured &[5 USA 69 kKM Bokadaliuye M4 Sun/air-cured  #F[H China
10 KJE3E Changbohuang Y548 Flue-cured  *P1[# China 70 PRI Tengchongdaliuye fififiH Sun/air-cured  *f1[E China
11 #3815 Cuibi No.1 ¥4 Flue-cured  +'[E China 71 A Luoliyan [R5 H Sun/air-cured  HH[E China
12 NC89 J590 Flue-cured 3£ USA 72 EJEE Waiweiba fififiiH Sun/air-cured  *P1[E China
13 G-80 Y50 Flue-cured  2%[H USA 73 P Pingbalayan iz AH Sun/air-cured  1[E China
14 G-140 J500 Flue-cured 5% [F USA 74 T Mijieyan AR50 Sun/air-cured  HP'[E China
15 "1/H 14 Zhongyan No.14 500 Flue-cured  *1[¥ China 75 ¥ 53M Yangfangyan M4 Sun/air-cured  #F[® China
16 "H 90 Zhongyan No.90 J5 4K Flue-cured ~ '[® China 76 7 Qinggeng 4K Sunfair-cured  #[E China
17 P24 Cunjingyan J5 4K Flue-cured  '[® China 77 JE&JH Tangpengyan A5 Sun/air-cured  HP'[E China
18 4/ 6007 Jinxing 6007 YJ0 Flue-cured " [H China 78 T8 Qiancengta i/ Sun/air-cured  *F[E China
19 47t Gold dollar J5 4K Flue-cured  E[F USA 79 YiKFEIMN Yishuixiangyan AR50 Sun/air-cured  HP'[E China
20  Special 400 J5/0H Flue-cured 3% [F USA 80 /MET Xiaohuaging AR50 Sun/air-cured  HP'[E China
21 #4825 Yunyan No.2 500 Flue-cured  *1[¥ China 81  H{EEH Baihuatiegan MWiR50H Sun/air-cured  H'[E China
22 581 %1 Flue-cured ~ 1[H China 82  BHTYJH Qianjiangwuyan 4K Sunfair-cured  #[E China
23 77089-12 J5 4K Flue-cured  '[® China 83 /MR Xiaoniushe 4K Sun/air-cured  [E China
24 #Hif Huangmiaoyu YJ0 Flue-cured i [H China 84 Til112 g Sun/air-cured  35[H USA
25 {3 Jingyehuang #54K Flue-cured  *['[® China 85  Ti245 AR50 Sun/air-cured  38[E USA
26 EHT Waibazi J%J0 Flue-cured " [¥ China 86 Va934 AR50 Sun/air-cured  3E[E USA
27 /N4 1025 Xiaohuangjin 1025 #% Flue-cured  "1[E China 87 Kenek A Sun/air-cured 38 [H USA
28 114 1% XujinNo.l J5 4K Flue-cured ~ '[® China 88 Raja 4K Sun/air-cured 3¢ [E USA
29 cver J5 4K Flue-cured  '[® China 89  Florida301 A Sun/air-cured 3¢ [E USA
30 KA 599 Dabaijin 599 YJ0 Flue-cured  H[H China 90  Maryland 609 g Sun/air-cured  35[H USA
31 FF 65 Fengzi No.6 #54H Flue-cured  *['[® China 91  Maryland 872 AR50 Sun/air-cured  3E[E USA
32 P35 GexinNo.3 J%JH Flue-cured " [¥ China 92 Burley 21 14 Burley [H USA
33 ¥ 55 Guanghuang 55 #500 Flue-cured  *1[¥ China 93 Virginia509 FEH Burley FH USA
34 {%K 66 Jintai 66 J5 4K Flue-cured ~ '[® China 94  Kentucky10 FIH Burley F[E USA
35 il 15 Linqu No.1 J5 4K Flue-cured ~ '[® China 95  Kentuckyl5 F1H Burley ¥ USA
36 LM 85 Liaoyan No.8 #%J Flue-cured " [E China 96 Kentuckyl7 F1 14 Burley S[E USA
37 IIJH12%5 Liaoyan No.12 J%JH Flue-cured  *1[H China 97 BanketA-l E1 4 Burley FEEAE Zimbabwe
38 £ % Manwuxiang J%JH Flue-cured 1 [¥ China 98  Tennessee86 141 Burley [H USA
39 £ 8% Taiyan No.8 #50H Flue-cured  *1[¥ China 99  Tennessee90 FEH Burley FH USA
40z 87 Yunyan No.87 % Flue-cured ~ *[H China 100 L-8 FIH Burley F[E USA
41 86-3002 J5 4K Flue-cured  '[® China 101 Kentucky907 FIH Burley F[E USA
42 Coker139 YEI Flue-cured  2%[H USA 102 Kentucky8959 F1 14 Burley SIE USA
43 Cokerl76 Y40 Flue-cured 35 [E USA 103 +HHEI Turkey Basma 7 EHH Oriental +H I Turkey
44 Coker371-Gold J54H Flue-cured 32 USA 104 7 073 Greece Basma Z KM Oriental Al Greece
45 CU236 J500 Flue-cured 3% [¥l USA 105 Pobeda 2 A kEHH Oriental P Bulgaria
46 Delgold J5J0H Flue-cured %K Canada 106 FLH Wanye kL Oriental A Japan
47  Dixie Bright101 %0 Flue-cured 5 [E USA 107 Xanthi NC 7 EHH Oriental 4 3L Turkey
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Continue table 1
acEEA i) KIF =S p i) KU
No. Accession Type Origin No.  Accession Type Origin
48 Hicks #5640 Flue-cured %[ UsA 108 HrEFKME Xinchangxiangliao k1 Oriental ~ *[H China
49 Kutsaga 51E #5JH Flue-cured J[E USA 109  Komotini Basma FRMK Oriental — +-H-3L Turkey
50 MC Nair944 5 Flue-cured AT Zimbabwe 110 Samsun FRHM Oriental -+ 3L Turkey
51 NC95 #5 Flue-cured ¥ USA 111 Xanthi Basma FRHM Oriental - H-IL Turkey
52 NC567 #5 Flue-cured ¥ USA 112 FESE Shumake e Rustica  H'[E China
53 NC2326 F&JH Flue-cured %[ UsA 113 N.debneyi WA= wild WCFI T Australia
54 NC TG55 #5JH Flue-cured % [® USA 114 N.Glauca L4 wild P 4E Argentina
55  Oxford 2 #5JH Flue-cured % [® USA 115 N.Longiflora B4 wild [ 74 Brazil
56  Oxford 26 5 Flue-cured %[5 USA 116 N.plumbaginifolia A wild [ 74 Brazil
57 Reamsc73 #5JH Flue-cured ¥ USA 117 N.repanda HFAJH wild W E2 Cuba
58 SC71 #6508 Flue-cured F[H USA 118 N.suaveolens P44 wild WKF Australia
59 SC72 F&JH Flue-cured %[ UsA 119 N. sylvestris WA= wild FTHRZE Argentina
60 BN Mengzhangliangyan Il Sun/air-cured  '[E China
F 2 ISSRIIMIREY HEHE
Table 2 ISSR primers and the number of amplified bands
514 LS 3 Bt AL e AR A A H A 2 R
Primer Sequence Total number of Number of specific bands for Number of bands not amplified in
amplified bands N. tabacum N. tabacum
UBC811 (GA)sC 28 6 17
UBC812 (GA)sA 23 11 7
UBC813 (CT)eT 13 5 3
UBC814 (CT)sA 27 3 5
UBC815 (CT)sG 18 2 3
UBC817 (CA)A 18 6 10
UBC823 (TC):C 30 1 17
UBC824 (TC)sG 22 4 11
UBC825 (AC)eT 38 10 15
UBC826 (AC),C 43 11 2
UBC834 (AG)YT 49 8 21
UBC835 (AG)YC 41 10 23
UBC840 (GA)sYT 38 8 20
UBC843 (CT)sRA 41 1 13
UBC844 (CT)sRC 32 6 16
UBC853 (TC)RT 37 4 8
UBC857 (AC)sYG 43 5 24
UBC873 (GACA), 39 7 17
UBC878 (GGAT), 25 0 10
UBC879 (CTTCA); 31 1 4
UBC887 DVD(TC); 36 7 22
47t Sum 672 116 288
%) Average 32.00 5.52 13.71

* NRRFRREERE: R=AG, Y=CIT, V=AICIG, H=AICIT, D=AIGIT
* Lower number denotes the number of repeats
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17 B 5l Xanthi NC (107) 2 [AJfRIa AL ATABL 22 4
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Fig. 1 ISSR band profile amplified with primer UBC857
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Table 3  Average genetic similarity coefficients for intra- and
inter-types in N. tabacum

St Fe I8 IR AR AN ERE

Types of tobacco Flue-cured  Sun/air-cured  Burley Oriental
#5640 Flue-cured 0.876

Ml Sun/air-cured 0.860 0.879

A4 Burley 0.855 0.868 0.891

ZRHM Oriental 0.865 0.877 0.876 0.895
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Fig. 3 Dendrogram of 9 species in the genera Nicotiana using
UPGMA based on ISSR analysis
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