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AFLP Analysis of Genetic Relationship of 39 Flue-Cured
Tobacco Cultivars
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Abstract:[ Objective In order to provide theoretical evidence for identification, innovation and utilization of flue-cured tobacco
germplasm, the genetic relationship of 39 flue-cured tobacco cultivars from different countries was studied. [ Method] The genetic
relationships among the 39 flue-cured tobacco cultivars were analyzed using AFLP fluorescence technique with 8 clear and high
polymorphic AFLP primer combinations (E+3 and M+3). [Result] The 8 primer combinations generated 901 bands and in which
813 bands were polymorphic. The percentage of polymorphic bands was 90%. The genetic similarity coefficient among all materials
was varied from 0.51 to 0.89. The 39 cultivars were divided into 6 types by a similar coefficient 0.75. [ Conclusion] The 8 primer
combinations could be used to distinguish between all cultivars being tested. Results of cluster analysis showed that the genetic
relationship of flue-cured germplasm was relatively approximately and the classification based on AFLP markers of the tested
cultivars wasn’t related to their origins.

Key words: Flue-cured tobacco; Genetic relationship; AFLP analysis
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Table 1 Test material
75 No. il Cultivar kU5 Origin 75 No. fifl Cultivar KI5 Origin
cl NC2326 %H USA c21 JH¥E 2 5 Meihuang 2 FF[H China
c2 G28 % USA c22 K34 5210 Dahuangjin 5210 1= China
c3 G140 FH USA 23 K 35 5 Jintai 35 1[E China
c4 HiH 55 Gexin 5 * [ China c24 KUTSAGA110 H A Zimbabwe
c5 ¥ 345 Danyu 3 1 [H China c25 K H i 599 Dabaijin 599 1 F China
c6 J"%% 10 % Guanghuang 10 1 [E China €26 Hicks55 FE USA
c7 214¢ K4:70 Honghuadajinyuan "' [# China c27 TL33 AL AT Zimbabwe
c8 4 3% Chunlei 3 th[# China c28 BL921 FHE USA
c9 # L3 Panyuanhuang HE China c29 2 2 %5 Yunyan 2 H[# China
c10 442 6007 Jinxing6007 *H[E China c30 H A5 40-3 Japan flue-cured tobacco 3 H A Japan
cl1 NC82 FH USA c31 =M 5% Yunyan 5 }1[E China
c12 Coker86 SIE USA c32 G8o %[H USA
c13 ICHH 10 %5 Liaoyan 10 *[E China c33 145 86 Zhongyan 86 H1[E China
cl4 Delcrest 66 EE USA c34 JK3E 1 %5 Yongdingyihao H1E China
c15 Degold JnE=K Canada c35 NC89 FE USA
cl6 Delhi 76 JnE=K Canada c36 i 90 Zhongyan 90 1 [H China
cl17 TI1245 %[H USA c37 =:JiH 85 Yunyan 85 H1E China
cl8 NC95 %[H USA c38 K326 F[E USA
c19 8211 1 [E China c39 Newdel %K Canada
c20 Kutsaga51E HEATF Zimbabwe
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E, #3300, 148, FIH PopGene 32 Version 1.32 4
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PPB) JAykibif (s MR H: A NTSYS2.11 it
(1) Dice ¥E TS M5 A AR, R 2, IF AR IAU AR
B7 (UPGMA) #EHATHR KT o

2 HERESH

2.1 RESIYEST BN S SHESEIEM R

%%

FIFH AN 64 6] 514020 45 v 3G HA 1) 22 25 1 e 4
TR SE 1Y 8 XEE 14, 6 39 Gy WA T HEAT e R pE P
B, A TR (B D o PRSI
P 112.6 A nlgeitialy, Ly g 901 4k iatr,
o 813 L HAT 2451, 28 M kA L 2L 2] 90%(F
2) 5 8 XTI RERG A AL R X 2 TF, B4
b 5 ) 1) S48 S 25 2 v 100%, AN [ 1 R B 5 1) A7 A
AR S RIS 22 o DRI ] LURE IR 265 | A DAy 6 ol 45
BT A 2805 | DAL FRAT

544 E-AACIM-CAG, RN E AT ¢i~cao
Primers E-ACA and M-CAG, Materials are c;-c3o from left to right

1 X FHEREY AFLP
Fig. 1 Pictures in AFLP markers' experiment of tobacco

T2 83 AFLP RIS I MFT SN

Table 2 Polymorphism of AFLP bands obtained by selective
amplification based on the 8 primer combinations

314414 A ZAMAN  BAMRWLE
Primer combination Total bands Polymorphic bands PPB
E-AAC/M-CAG 135 123 91
E-AAG/M-CAG 112 105 94
E-AAG/M-CTC 94 81 86
E-ACA/M-CAG 115 98 85
E-ACA/M-CTA 131 123 94
E-ACA/M-CTC 107 93 87
E-ACA/M-CTT 79 71 90
E-ACT/M-CAG 128 119 93
il Total 901 813

¥ Mean 112.6 101.6 90

2.2 39 MEIEMBRHIBR LS

39 173 HHFef U2 11 15 A5 AL R B4 AT Y 1 4 0.51~
0.89, V¥4 0.74, FUHRENEM IR HA B w1 st A
FRALRE, PSRRI SR SO0 RARG AL . oy, 404k
K&t (e Al HE 5457 (cd) BHEFLLRE
/N, Oh 0.51, 2 BH I R) 1R 216 %Ok R iz s TL33Y
(c27) F1 ‘BL921" (c28) MAHLFR £ K, 4 0.89,
& BH P ) FR) 536 % 0K R il o

R AL AL R AT B 2R R B0 2 o, DAs
FEALZRH 0.75 5, W LLKE 39 sy h 6 5.

% 125: cl. c18. c2. cl4. c24. c26. c27. c28.
c3. ¢9. ¢10. c5. c6. c8. cl2. c4. c19. c30. c20.
€29, ¢37, 3L 21 frkbkl, Hoeprb EREL 9 4y, SR
L8 1y, EEATME 3 4y, HAME 1L 4.

o2 2% ¢21. ¢22. ¢23. ¢25, It 4 kL, 4
hy R E AR

%5 325 cll. c15. c16. c17, It 4 ik, 3L
R E R 2 4y, INERAEL 2 67

2 425 ¢31. c32. c33. c34. c35. ¢36. c38,

LT ARG, o 4 gy R EREL, 3 R E
AR H A e AR = v S S R CNC89” (¢35),
‘K326 (c38) B & fEiX—41N, I H %A
[l —A/NN, FLREOES] 0.85, F I H st
F 30k X a0 A e 3 R R st
FERAE A

5K FH2mME, —ANETE UM 10 5
(c13) , —/MNMAkBEmERE ‘Newdel” (c39) .

9638 N —OrMc7, BT ERGIEFT
A ‘Aafe k& .
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b T K304 — 8L 5] 0.9804, 78550 Hr K _E ]
BRI (K3 .
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—
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c35
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0.57

0.73
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FILZR H Coefficient

2 39 {3 IERFERELT AFLP 44T HY UPGMA BEZE[E
Fig. 2 Dendrogram derived from a UPGMA cluster analysis based on AFLP analysis among the 39 flue-cured tobacco cultivars

#3 TRIEREEFHRMEXEREY

Table 3 Some informative indexes of flue-cured tobacco germplasm from different countries

P L4 WL T (R A7 5 K H F AR H UL E 2L RURE Shannon {5 B 5% |
Country Samples na ne h Shannon index |

tH [ China 19 1.6648 1.3541 0.2140 0.3253

2[5 America 13 1.5934 1.3447 0.1998 0.2994
Jn%=X Canada 3 1.3132 1.2350 0.1301 0.1886

HE A5 Zimbabwe 3 1.2363 1.1559 0.0905 0.1340

H A Japan 1 1.0000 1.0000 0.0000 0.0000

LA Total 39 1.7692 1.3604 0.2185 0.3368
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R4 TREEREEMEE Nei’s BEE—BUE WMLLL L) FiREEE WMLLLT)

Table 4 Nei's genetic identity (above diagonal) and genetic distance (below diagonal) of flue-cured tobacco from different countries

[E % Country 1 [# China 2 ¥ America Jn%EK Canada AT Zimbabwe H A Japan
H1E China falalelel 0.9804 0.9367 0.9094 0.8504
J[E America 0.0198 falalelel 0.9341 0.9096 0.8402
Jn#E-K Canada 0.0654 0.0682 falalalel 0.8584 0.7791
AT Zimbabwe 0.0949 0.0947 0.1526 falalaled 0.8751
H A Japan 0.1621 0.1741 0.2496 0.1334 FrEH

rx ] FORIEEA L —BUZA 1, BLEIECY 0

. o8 09 E‘:‘S I China
2% [E America
JIEK Canada
#EATF Zimbabwe
H A Japan

3 EEZRERMRIEE—HE UPGMA LD HTE
Fig. 3 Population-wise similarity tree reavealed by UPGMA
cluster analysis using the Nei’s (1973) genetic identity

in flue-cured tobacco from different countries
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