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Advances in Cercospora sojina Physiological Races and
Inheritance of Resistance to Soybean Frogeye Leaf Spot
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(College of Agronomy and Biotechnology, China Agricultural University , Beijing 100193)

Abstract: Frogeye leaf spot is a global soybean disease caused by Cercospora sojina K. Hara, and its
prevalence in major soybean production areas has resulted in significant yield losses. Cercospora sojina mutates
rapidly and evolves multiple physiological races with different pathogenic specificity to overcome the resistance
of cultivars. With the rapid development of molecular biotechnology recently, research focuses have been shifted
in traditional breeding of resistance varieties to generate germplasm with broad-spectrum resistance, uncover its
pathogenic mechanism and delimit resistance genes against soybean frogeye leaf spot. This article provides a
systematic review on the identification of physiological races and pathogenicity of Cercospora sojina,
inheritance of resistance and resistant breeding. We also explore the precise identification of disease phenotype,
analysis of pathogenic mechanism, fine mapping of resistance gene, and resistant breeding, which provides
reference for further research on soybean resistance to frogeye leaf spot.
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Fig.1 Symptoms of frogeye leaf spot on leaves(A),
stems(B), pods(C), seeds(D)
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Fig.2 Disease cycle of frogeye leaf spot in soybeans
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Table 1 Reactions of differential cultivars to Cercospora sojina races

¥ 5] A H:H/INFI Physiological races

No. Differential cultivars 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16
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R:Resistance; S: Susceptibility
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Table 2 Candidate resistant genes to Cercospora sojina races in China

A FR/ N G SER TR S5 3Ck
Physiological races Candidate genes Annotation Reference
Race 1 Glyma.05g121100 RNA 454 (RRM/RBD/RNP JEFF) 2K 1 [52]
Glyma.17g228300 o/B-7K fF A (ABH) #E F 8K
Glyma.19g006900 NAD(P) %4 Rossmann-fold 2 [
Glyma.19g008700 BrES A AR
Race 7 Glyma.16g176800 L5 R A A2 AR (LRR-RLK) [53]
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Glyma.16g182300 YD) Z RN R AR 5 25 1 (CPSF)
Race 15 Glyma.05g28980 22 3 E L (MPK7) [54]
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Table 3 Molecular makers of resistance to Cercospora sojina

UL /A B NRl , e . .
. AREREN Fric 2 I3 Fhrid E PN
Resistant genes/
. ) Chromosome Maker type Molecular makers Reference
Physiological races
Res?2 11(336 kb) KASP GSM783 [62]
Res3 16 SSR Satt547 .Satt244 [57]
InDel ,SNP AZ573AG393 \AZ573TA150, [63]
AQ455GA396 . AQ166AG280
16(1.15 Mb) KASP GSMS883 [58]
Res(P1594774) 13(540 kb) SSR Satt114 [59]
Res (PI 594891 ) 13(72.6 kb)
Race 1 4 SSR Satt565 .SOYGRATR ,Satt396 [64]
4.6.11.13.19 SSR AW277661 .Satt363 ,Satt430 ,Satt656 ,Satt652 [65]
3.8.11.,12.,16,18 SSR Satt387.Satt233 ,Satt332 . Satt142 [66]
Satt309 ,Satt244 Satt431
Race 7 RAPD OPS03,,, .OPSO03,,, [67]
SCAR SCS3., SCS34y [68]
RAPD OPCO8,,, [69]
3.5.6.9.10. SSR Satt549 . Sat 280 .Satt200 ,Satt454  Satt422 [70]
11,12.15.16.,17 Satt260 ,Satt478 ,Satt509 ,Sat 214 ,Satt302
Satt384 .Satt411.Sat 366 ,Satt372
15 SSR Satt384 .Satt411 [71]
Race 10 2.3.5.6.8.9. SSR Satt703 . Satt549 .Satt200 ,Satt422 .\BE820148 | [72-73]
10,11.16.17.20 Satt260,Satt478 .Satt197 .Sat_366.Satt372 ,Satt587
Race 12 1.5.6.10,12.13.16 SSR Sat 346.Sat 368 .Satt557,Satt243 | [74]
Satt052 ,Satt335 .Sat_151
Race 15 16 SSR Sat_151.Satt529 Satt547 Sat 224 Satt431 [51]

155 A BRI FE A A 57 DX ) /s

The data in parentheses represents the size of the localization interval of the gene
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19.29 Satt384 31.49--Satt587
Sat_151
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Fig.3 Genetic map of molecular markers for resistance to frogeye leaf spot in China
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