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Response of Major Effect QTL to Artificial Selection for
Resistance to Brown Spot Disease in Tobacco
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Abstract ; The objectives of this study were to assess the response of major effect QTL to artificial selection for
brown spot disease and to provide some useful information for molecular marker assisted selection( MAS) for tobacco
breeding. To analyze response of major effect QTL to different artificial selection in different populations,the distri-
bution of all alleles at the two marker loci in the extreme populations selected from JYH/NC82 cross in different
generations and a panel of 198 tobacco accessions were detected based on the major effect QTL with flanking molec-
ular markers of J9 and J4. And there were three results: (1) The deviation of the JYH alleles at J9 loci exhibited the
significance in the positive extreme populations under 5% ,10% and 20% selection intensities. The P value from
X’-test for allelic frequency under different intensities(5% ,10% and 20% ) were 0. 015,0. 002 and 0. 050 , respec-
tively. (2) There was a significant increasing of the JYH allelic frequency in different generations( F, ,F,,F,and F)
derived from the cross JYH and NC82 ,indicating that the allele from JYH at J9 loci increase resistance to brown
spot disease significantly. (3)In the panel of 198 tobacco accessions,50 tested accessions,including highly resistant
cultivars for brown spot disease such as zhongyan86 ,danyu2 and so on,had the same genotype with JYH cultivar.

The result showed that the resistant alleles from JYH had been used widely in tobacco breeding. The major QTL as-
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sociated with resistance to brown spot had been identified repeatedly and the response of major effect QTL to artifi-

cial selection for resistance to brown spot disease was evaluated. These results could provide information on MAS for

improvement of resistance to brown spot disease in tobacco.

Key words : tobacco ;brown spot disease ; QTL ; artificial selection ;allele deviation
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Table 1 Performance of resistance to brown spot in the ex-
treme population under different selection intensi-
ties from JYH/NCS82 F, population

bS] HER RN SR brifi2:
Population type  Population size  Average value Standard deviation
it JYH 20 2.650" * " 1.230
NC82 20 7.720 1. 160
Fy 43 6. 000 1.284
F, IR AR 1512 6. 140 1. 880
P20% 302 3. 460 1.210
P10% 151 2. 640 0. 790
P5% 75 2.280 1.010
N20% 302 8. 480 0. 880
N10% 151 9. 000 0. 000
N5% 75 9. 000 0. 000
P AN 4338 7R IE e PR f ] 2 455 * ARS8 T K2 7E 0. 001 7K
R ATE

P and N represent positive selection and negative selection, respective-

ly, ™ * " indicates significance at 0. 001 level

*2
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[ BEFR S5 T IR A B AN 3] T Wl 22 5 (HURAE
TR 3 ANIKFH i 3 B R AN 3, R B bR
10 J9 XA TR 1) A e 6 M S AN [

FRic J9 XoJ A [m] 3% 456 58 B 1) o oy AN ], i 3% 2
SEWLFR R AETE [0 7688 5% 10% F120% 3 Rhom i 4%
R, Z KE 450k - 2. 580, —3. 260 Fl1 —2. 070,
I, 7 F, R R0 J9 e fE i 18 488 50 B O 1F 1)
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BRONC82(A) 5t 35 (B) I HL Iy 8: 85 7 F, AL
METEPE 50 BRTIE KR, A FEDNT S B LR R L
B4 9: 205 78 F A ILRERE 28 FRIUIE MR, A FE
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Table 2 The allelic deviations of the two flanking markers flanking with the major QTL for brown spot resistance in the ex-

tremely selected populations under different selection intensities in F, population

TE[A] % 4% Positive selection

B BE £ Negative selection

Frig TEPRIR A AR B [ 7 i A REH A B B A i
R ] Rl i
Marker Selection intensities ¥ B Z Kl P A A A Z Kl P A
7 test P value Z test P value
A Genotype B Genotype A Genotype B Genotype
9 5% 12 24 -2.580 0.010 31 19 1.110  0.267
10% 23 44 -3.260 0.001 52 31 1.520 0.128
20% 63 78 -2.070 0.038 93 63 1.270  0.203
ERGEZEN 414 351 NAY NA 414 351 NA NA
J4 5% 18 23 -1.260 0.209 22 19 -0.030 0.976
10% 33 42 -1.650 0.100 39 34 -0.080 0.938
20% 81 75 -0.450 0.653 80 72 -0.290 0.775
SRR TR 408 349 NA NA 408 349 NA NA

A NC82 JEH Y B i #FE AR NA . A5

A :NC82 genotype,B:JYH genotype, NA ; Not available
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1198 4 HARBEAR R JO 7 BT LY 3

RN LA Hodr 131 By 14 NC82 a5 &l

(J9-1) ;50 {7 BT 4™ 48 H v i 27 8 (19-2) 517 1y

Rl 58 H R [RF NC82 Flligr i ¥ 1Y 47 1 (J9-3)

WE 1 s, T AR S840 3 PR AL () Ak B2 b
IR EL) |, JO-1 3[R R0 20 S #4955 15 48 4% 72. 92,
J9-2 FL RIRILL - 5 5L 64. 18,2 Fh 3k K AL [A] %
TEFE R S B (T =3.38,P =0.00089) , 4%
FEH 19 57 p 5 MR AR SR M B SRR
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Table 3 The distribution of the SSR marker J9 in selection

population in different generations

TR BEASON  AJERI BIERNAY H PR
Population type Population size A genotype B genotype H genotype
F, 41 8 8 23
F, 50 9 20 7
Fs 28 5 21 2
Fg 11 1 9 1

T=3.38, P=0.00089
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Fig. 1 The performance of resistance to brown spot of

different genotypes at J9 locus in 198 tobacco cultivars
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