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Excavation the Resistance Locus to Cercospora sojina Hara Race 12 in Soybean

by Association Analysis

DONG Ya-nan'> WEI Lai' DING JunHie' WANG Weiwei' YU Zhiyuan' ZHANG Li' YANG Xiao-ie’
LIU Li4un'

(1. Soybean Research Institute Heilongjiang Academy of Agricultural Sciences Harbin 150086 China; 2. College of Life Sciences and Agricultural and
Forestry Qiqihar University Qigihar 161000 China)

Abstract: Genomic scanning population structure and linkage disequilibrium analysis were carried out on 320 physiological
races of soybean with different resistance to gray leaf spot disease 12 by using 126 SSR markers. Soybean resistance associa—
tion analysis to Cercospora sojina Hara race 12 were run with software STRUCTURE and GLM procedure from software TAS—
SEL. Research results showed that there were 23 soybean varieties showed high resistance 53 showed resistance to disease
178 were resistant 56 were susceptible and 10 were high susceptible. Seven resistance locus to Cercospora sojina Hara race
12 were found ineluding Satt052 on H linkage group Satt335 on F linkage group Satt557 on C2 linkage group Sat_368 on
Al linkage group Sat_346 on Dla linkage group. Satt243 on O linkage group Sat_151 on J linkage group.
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1.2.2 DNA SSR AXYGEN ) A2 PIC
. DNA. 0.608 H 0.41. PIC
20 126 SSR 0. 124 ~0. 804 0.510
DNA PCR - PCR )
20 pL DNA (120 1 320 126 SSR
ng*L.”") 3 ul; MgCl, 1.5 wL; ANTPs(2.0 mol L") (PIC)
0.3 pL; Tag 0.2 pL; 10 x Buffer 2. 0 wL; ddH, 0 Table 1  Allelic variation and PIC of 126 SSR
10 pL 7 . PCR 94°C 5 min; loci in 320 soybean cultivars
94°C 30 s 47°C 30 s; 72°C 30 s 35 PIC  PIC
: 72°C 10 min 4°C o Chromo— Number of  Average number Average Range
7 de Loading Buffer 94°C 5 min 17 3 some markers of alleles PIC of PIC
PCR Al 6 4 0.534  0.357 ~0. 683
A2 6 4 0.608 0.457 ~0.755
", Bl 6 4 0.451 0.124 ~0. 665
1.3 B2 6 5 0.555 0.398 ~0.753
" cl 9 4 0.519  0.326 ~0.766
STRCTURE 2.3.4 c2 6 4 0.532  0.366 ~0.729
TASSEL 3.0 Dla 6 4 0.493  0.212 ~0. 684
. D2 6 4 0.479  0.246 ~0. 647
PIC PIC=1-% E 6 4 0.500 0.155~0.674
. ' 5 2 F 6 4 0.470  0.282 ~0. 620
P Pi l o G 6 4 0.477  0.365 ~0. 632
Breseghello ai = Yxij/ ni— Y H 6 3 0.410  0.132~0.552
Nk /nk I 6 4 0.428 0.267 ~0. 628
’ J 9 4 0.597 0.258 ~0.746
° K 6 4 0.552  0.362 ~0.688
) L 6 4 0.546  0.343 ~0.804
M 6 4 0.566  0.398 ~0. 670
21 N 6 4 0.530 0.318 ~0.724
: 0 6 4 0.489  0.355 ~0. 655
1 320
6 4 0.510

24 53 177 Mean
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126 SSR Marker LG Explanation R?/% P
22 Satt038 G 1. 400 0.035133682"
P <0.01 1% sattd44 Bl 1.433 0. 03303851**
satt222 H 1.529 0. 027676981
12 Sat_150 L 1.547 0. 02673468
SSR 0 Sat_268 I 1.548 0.026722839"
126 SSR 12 Sat_042 c1 1. 569 0. 025704099‘:
Satt596 J 1. 686 0. 020716822
38 (0 2) Satt502 Dla 1. 689 0. 020599007
7 Satt052 | Satt335 . Satt335 F 1.705 0.019979381"
Satt557 Sat_368 . Sat_346. Satt243 . Sat_151. H Satt580 Dla 1.835 0.015754445"
Sati032 3.677% . Satt514 D2 1.837 0.015695175*
Satt529 J 1.855 0. 015201453
2 12 Satt580 Dla 1. 859 0. 015076454
Table 2 Analysis of resistance to Cercospora Sat_224 J 1. 868 0.014833136"
sojina Hara Race 12 Satt177 A2 1. 870 0.014780047"
Satt431 J 1.903 0.013924333"
Satt300 Al 1.909 0. 013766844
Marker LG Explanation R /% P Sat_164 C 1. 986 0. 011983809"
Satt577 B2 1.216 0.049711253" Sat_123 Bl 2.073 0. 010244906"
Satt260 K 1.224 0. 048998154 Sat_151 I 2.109 0. 009592739 * *
Satt235 G 1.228 0. 048609905 * Sati243 0 2.247 0. 007480426 * *
Sat_132 0 1.257 0. 046021486 Sat_346 Dla 2.329 0. 006463089 * *
Sat_062 C2 1.269 0. 044954285 Sat_368 Al 2.443 0. 005271247 * *
Sat_132 0 1.319 0.040941714" Satt557 2 2. 464 0. 005074671 * *
Sat_402 2 1.328 0. 040226635 Satt335 F 2.797 0. 002807402 * *
Sat_150 L 1.341 0. 039273576 Satt052 H 3.677 0. 000595000 * *
Satt463 M 1.343 0.039154801"  ax 0.05 0.0l ]
Sat364 Al 1347 0. 038821491i " and ** indicate significant difference at 0. 05 and 0. 01 level re—
Sat_263 2 1.368 0. 037328158 )
. spectively.
Satt703 Dlb 1.373 0. 036982621
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Table 3 Phenotypic effect of some marker alleles at loci significantly associated with race 12
Locus-allele a; Locus-allele a; Locus-allele a,
Sat_1514 -8.59 Sat_346-3 -7.87 Satt5573 -19.26
Sat_1512 +0. 35 Sat_3464 +7.60 Satt3354 -6.20
Sat_151-3 +3.83 Sat_368- -3.05 Satt3352 +6.55
Sat_1514 +3.07 Sat_368-2 +1.20 Satt3353 -3.00
Satt243-4 -7.89 Sat_3683 +2.16 Satt052- -5.60
Satt243 -2 +1.02 Sat_368-4 -33.77 Satt0522 +6.72
Satt2433 +2.56 Satt5574 +2.64 Satt052-3 +2.36
Sat_346-1 +3.82 Satt5572 -2.60 Satt0524 -0.89
Sat_346-2 -0.66
4 12 o Sat _ 3464 .
SSR ( ) Satt0523 Satt3352 12
Table 4 Average positive( negative) allele effect of .
SSR locus associated with Race 12 resistance
AAE
Locus Positive /% Negative /%
Sat_368 +1.68( +3.51) —18.41( -38.41) .
Satt557 +3.91( +8.23) ~11.37( -23.89)
Sat_346 +5.71( +11.87) ~4.26( -8.86) 4
Sat335 +5.79( +12.37) -2.75( -5.87) 320 12
Satt052 +2.91( +6. 15) -3.84( -8.10) 123 53 178
Sat_151 +3.73( +7.75) -4.36( -9.07) 56 10 o 12
Sat243 +2.71( +5.65) -4.13( -8.62) 7 :H
AAE . s Satt052. F Satt335. C2
In parentheses in the column of ‘AAE’ indicates the proportion of Satt557 Al Sat_368.Dla
average positive ( negative) allele effect of locus over all positive ( nega— Sat 346.0 Satt243. ] Sat
tive) alleles in comparison with the effect of null allele. 1 5_1 .
3
12
1
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