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Mapping of Quantitative Trait Loci Affecting Resistance to Black Shank
in Tobacco Line Beinhart1000-1
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Abstract; To study the genetic regularity of tobacco black shank resistance in different parents,and to identify
the genomic locations contributing to the resistance ,220 F, populations were constructed from a cross between Bein-
hart1000-1 and susceptible variety, xiaohuangjin1025. Through disease inoculation and genetic analysis, we found
that the resistance to black shank in Beinhart1000-1 was controlled by multiple genes. 70 stable SSR primers were
used for QTL mapping the resistance to black shank. We got 14 linkage groups which included 52 SSR markers.
Five QTLs were discovered on No. 2, No. 3, No. 3, No. 6, and No. 12 genetic linkage groups, and accounted for
6.2% ,6.0% ,6.7% ,5.6% ,and 5. 1% of the phenotypic variance,respectively. These results could facilitate our
understanding on the inheritance of resistance to black shank in tobacco and its breeding by marker-assisted selec-
tion.
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0 5 iR 2 pE iR i P AL BL A B AR SO T AR
1.1.3 SSR 5|4 M SSR 51#°K A G. Bindler
NI R B MI B SSR &SI K H 5 51, L
PRICHTEERREC A, i A T A TRB AR MR
554 BRA A A R

1.2 REFH*
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PCR JZJ%7E 96 FL. ABI Veriti B2 KSR PCR X |
i51T:94 CHZAEME S ming 94 °C 728 15 5,55 CiE
K15 5,72 CHEMF 30 s, 3L 35 MEFR;72 CHEfH 7 min,
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Table 1 Disease observation of tobacco materials inocula-

ted with the black shank

SIS . FRREL VIR R
PR .
Treatment No. of Disease
Materials
number inoculated plants index
1 Beinhart1000-1 30 1.1
2 /NHEA 1025 39 97.7
Xiaohuangjin1025
3 ( Beinhart1000-1 x 34 6.5
JNEE 4 1025) F,
(Beinhart1000-1 x
Xiaohuangjinl025) F,
| 4

2.2 ERBEmEEEST

FERE 1.2.4 PRI 3E X F, 20 B BEAAR RS T 2R R 90
HIBTHESEE . ARG A B F, BRI 28 53
701357936 M0, geitab Rk 1, hE L
RN BURHEHA (0 90) A 125 Bk, HHA RN 56.8% ;
JEIRREAR (1 ~9 90) A7 95 Bk, difFA ST 43.2% |, H:
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S B S B R R B L 20 1. 3 13X S AR
R By s B I 1:3 AERE R, F45 5 Bein-
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Fig.1 The resistance identification
of seedling in F, population
2.3 HUEEEEY SSR ARIEHHIE

PIYT JEGEAR K F, B DNA MR #E4T PCR 3§
B GELE T AME T 24 S BRE 1Y 2653 X SSR 3
Yy, L0 45 5 190 2B MG, ZEM RN
7.2% . FH R. W. Michelmore 251" $2 11 1% 43 55 B
PRS2 53 BT (BSA) 15, K 0 246 21 (1 22 857 SSR 519
FEPURSH ] 1T PCR 973, IF4% PCR =9 HH R
S TOEIECE I FEL UK AR 2 d 5., DA 190 X SSR 5| 4y rh
L T 70 X R E H 2 SR ERN S,

Y
200 bp

e e et e o
L T

pY

M:DNA marker;1 ;Beinhart1000-1;2 ; /N4 10253 . F, ;4. F, ¥4 bk
M:DNA marker, I : Beinhart1000-1,2 : Xiaohuangjin1025 ,3 : F, generation , 4 ; Partial of F, generation
2 5|4 M790 EF S F, 5 BEE PR IBHR
Fig.2 Polymorphism produced by M790 primer among the partial F, population
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F, SRk iE4T PCR 938 | F5 R FH 356 DA 780 550 40 A 2 3ot
R i, i 3 B, JEA5 ] 14 4 B,
B 4K 702.5 M, 61 52 MARic s, 3
ANESIRE FA 3.7 A SSR bRl , AR ic [ F 24 38 1%
BB R 13.5 oM, 5 4N 18 AN biic o RE % 81 31 1%
FE I,

R 9 g A 1 a5t A% L, R A2 G XD A BT
Xof R BRI 5 Y 4T ME QTL 347 5 A7 43 Fr , A6 )
B 5 A QTL i . — M T 2 SRR L, fEdRiC
M252 5 61322 Z[u], Hg({d LOD i 3.6, BTk %
J6.2% ,JNERLR - 0. 25, B ¥ Hidw 4 0 qBS-2,
M qBS-2 H#rid 61322 [8] (48 14 B 24500 ; 73 4h 2

C2

0 M708
o 18.9 —— M252 I
qBS—
0 M972 404~ 61322
54.2 MS814
23.8 M970 73 M807
c6
0 M355
e qBS-6
Cs 223 M415
0 MG683
54.8\ /-M639
21 M502 67.3 M598
9
0 M5
10.6 73? M1038
11.7/—\ 51331
19.9/_\ M925 c10
30.4 M397 0 Ml114
41.3/‘\ 61257
72.1 MO960
105.5 60435 3 MI157
Cl4
13 0 61386
0 M878
15.1 — T 61584
303 M261 333 50346

A QTLs {7 T 3 53 HiHE L, 43l i 24 4 qBS-3a
F1 qBS-3b, W qBS-3a fii THric M574 5 M790 Z
], 5 45ic M574 [H) B 358 4% 5 25 5, FLU{H LOD
H3.2, TWHERE N 6.0% , IntEsk -1, 2; qBS-3b
7 FARic M790 5 M378 Z[i], H 5 ¥ric M790 ]
B it A5 5 B A, HL I LOD A 4. 1, TRk R A
6.7% ,INPERLN-0. 2 T 2 4> QTLs 435147 T 6
SR 12 5 BEE L, 59 Ay 45 N qBS-6 Al gBS-
12, 0] qBS-6 £ T-F5iC M355 5 M415 Z i), H 15
FRic M415 (8] /Y 3t 1% BE 55 8, g {6 LoD Hy
2.9, 5THRFE R 5. 6% , RN -0. 25 qBS-12 i F
FRic M745 5 M706 Z 1], H 5 k512 M745 (1] {7 35t
fEHE B % i, H e LOD K 3. 4, BTk E N
5.1% ,JMPERON-1. 3, AL Hr i A4 ] ank 2,

c3
0 M653
30.6 AN M161
40.5 ~J [ M955 C4
0 M369
49.4 —TT~— M1036
19.4 M734
64.7 | W4 L7
TN  yodBS=3a oy 7 T~ M721
76.5 - M790 :
g S-3b
103.6 M37 38.5 M499
c7 C8
0 M630 0 M122
3.8~ | ~M273 20.1 ~ | — M780
4127 N\ M107 403~ | | - 52157
74.6 M186 50.7 M248
cl1
0 M1055 c12
0 = M745
24.3 ~J] M924 qBS-12
307 so003 159 o—— M706

3 ET SSR wyEFEHEIL
Fig. 3 Genetic linkage map based on SSR markers

G P 1 BARIC Y44 (2011 4F G. Bin-
dler 7 AN TF R R MR EL SSR 5 1 3% B 3% 11 4
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Table 2 Results of QTL analysis
(A= ST A S B ' Frid ThRid LODfH  BTlkR(%) ko EEEE (M)
Trait Linkage group Position Left marker Right marker LOD PVE Additive effect Genetic distance
gqBS-2 2 34 M252 61322 3.6 6.2 -0.25 6.4
qBS-3a 3 68 M574 M790 3.2 6.0 -1.2 3.3
qBS-3b 3 82 M790 M378 4.1 6.7 -0.2 5.5
qBS-6 6 13 M355 M415 2.9 5.6 -0.2 9.3
qBS-12 12 0.1 M745 M706 3.4 5.1 -1.3 0.1
x3 EfRCRREE
Table 3 Primitive data of the mapping marker
(A 2GR bricliss T B JEARBRIC AL B AT A A
Trait Linkage marker Primitive name Primitive group Primitive position Similar marker
M252 PT52147 22 114. 604
qBS-2
61322 PT61322a 22 131.878
qBS-3a
M790 - - -
gBS-3b . -
M378 PT53098 17 77.168 PT30173 (i :32.793)
M355 PT52927 18 52.404
qBS-6
M415 PT53444 18 54.919
M745 - - -
gqBS-12
M706 PT55356 6 40. 066

V. Vontimitta 25 @ (7 21 QTL HA — Lz
T 17 SRR L, FEbRiE PT30314 (7 & . 17.415)
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1 X R0 s i ) st i AT FE 5 00 A
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P94 20.5 M F129.9 M, AHFFENENF] 5 4
5P E BT SSR FRic , H Tk R 4 5
H6.2% 6.0% .6.7% .5.6% F 5. 1% , 5 X Héfk
U AR IO B H B ARSI R
SSR FRic, 3k A 2011 4F G. Bindler 27 2N I % 22 Y
B A R 7 R IR R PRI A HEX ek
VSV BT R E RAPD 5| ke A MEE L, AR
R, BB R WinQTLCart 2. 5 38 F 4 4
X I A5 R R A 5 2R BRI R 7 o b, A5 R
TOAAE AN AT A A BN AR AR B 2R
3.3 EirfiiesERate R

5 V. Vontimitta 5% F1 B. G. Xiao %" fy#F5T
SEFLAR LY, A0 T8 QTL 37 45 19 LOD {H F TTikR
AHXS R, T RE A PR« (1) 384 35 S 0 52 00«
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A2, B. G. Xiao 21" L) Florida301 F1 Hicks b X%,
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R ARHIEGE IT SR AR 8 R R, RGF (8] 1) S5 2% 06 R 3K
T T LA IR TEAE SR AR ] 1) 22 A R ARAIR , 1 st 1%
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IR I, (B A 5% X B B3R 56 45 SR AT
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5% ik
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