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Identification of Soybean Resistance to Phytophthora sojae in the Germplasm
Resources from Huanghuaihai Region of China

YANG Jin, WANG Xiao-men, YE Wen-wu, ZHENG Xiao-bo, WANG Yuan-chao
(College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To identify the resistance level of the soybean cultivars (lines) from Huanghuaihai region to Phytophthora sojae
(P. sojae) systematically, we used 381 soybean cultivars (lines) collected in 2017 and 2018 from various soybean breeding
institutes, 8 representative P. sojae isolates, and a modified etiolated hypocotyl inoculation method. We found that 22
cultivars (lines) showed resistance to the strong virulent strain PsJS2, and more than 90% cultivars (lines) were resistant to
the weak virulent strains Psl, Ps3 and Ps5. All the cultivars (lines) exhibited 36 resistant/susceptible reaction patterns. The
reaction patterns of target cultivars (lines) were compared with the differential lines to the 8 isolates. The reaction pattern
occurring in 63 cultivars (lines) was consistent with that in the differential line carrying RpsIb, 36 cultivars (lines) produced
reaction pattern coincide with Rps3a and 15 were postulated that contained Rps/d. The other 32 reaction patterns produced by
255 cultivars (lines) , not consistent with any known differential line, may contain new Rps gene(s). Therefore, we found
abundant resistant cultivars (lines) and diversity in Henan, Hebei, Beijing, Anhui, Shandong and Shanxi used a quickly
method in greenhouse. Henan and Shandong possess abundant soybean cultivars (lines) containing Rps/b, Hebei and Beijing
possess abundant soybean cultivars (lines) containing Rps3a. The data provided useful information for germplasm sources
deployment during soybean breeding.

Keywords: Root rot; Phytophthora sojae; Soybean germplasm resources; Disease resistance identification; Resistance genes;
Huanghuaihai region
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resistance (1) ; C and F indicate the phenotype of susceptible (S).
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Fig. 1 The standards of evaluation resistance
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Table 1 Reactions of 14 soybean differential lines and the controls inoculated with 8 representative P. sgjae isolates

N YU SEA KGFEFEHEE P. sojae isolates R
Soybean Rps gene Psl Ps3 Ps4 PsS PsUSAR2  Ps4l-1  PsMCl  PsJS2 Reaction pattern
Harlon Rpsla R S S S R S S S RSSSRSSS

Harosoy 13XX Rpslb R R R R S R R S RRRRSRRS
Williams 79 Rpslc R R S S R R S S RRSSRRSS
PI 103091 Rpsld R R R R R S R S RRRRRSRS
Williams 82 Rpsik R R R R R R S S RRRRRRSS
L76-1988 Rps2 R R R R S S S S RRRRSSSS
Chapman Rps3a R R R R R R R S RRRRRRRS
PRX-146-36 Rps3b R R R R R S S S RRRRRSSS
PRX-14548 Rps3c R R R R S S S S RRRRSSSS
1.85-2352 Rps4 R R R R R R S S RRRRRRSS
1.85-3059 Rps5 R R R R S S S S RRRRSSSS
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Soybean Rps gene Psl Ps3 Ps4 Ps5 PsUSAR2  Ps4l-1 PsMCl  PsJS2 Reaction pattern
Harosoy 62XX Rps6 R R R S R R S S RRRSRRSS
Harosoy Rps7 S S S S S S S S SSSSSSSS
PI 399073 Rps8 R R R R R S S S RRRRRSSS
Williams rps S S S S S S S S SSSSSSSS
43 47 Hefeng 47 s R R S R S S S S RRSRSSSS

S TS TRARIR KT Psl (Ps3 \Ps4 \Ps5 PsUSAR2 \Ps41-1 . PsMC1 1 PsJS2 (Y, R: @di; S: MUk, T,
Reaction pattterns followed the order P. sojae isolates Psl, Ps3, Ps4, Ps5, PsUSAR2, Ps41-1, PsMCl1, and PsJS2. R: Resistant; S: Susceptible.

The same below.
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R: Resistance; I: Intermediate resistance; S: Susceptible. The same below.
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Fig. 2 Characterization of Phytophthora sojae-resistance for the collected soybean germplasm
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Table 2 Resistance genes postulation and distribution

EEO) Al (R ) R
i ORI S o
Reaction type 2017 2018 Rps gene ZEe kst HA Wk W TR IR R i B HE
Anhui Beijing Gansu Hebei Henan Ningxia Jiangsu Shangdong Shanxi Shaanxi Other
RRRRSRRS 21 42 Rpslb 4 6 1 5 23 0 2 16 1 2 3
RRSRSSSS 19 26 - 3 10 1 10 6 0 1 8 2 0 4
RRRRRRRS 11 25 Rps3a 3 9 0 10 3 0 1 6 3 1 0
RRRRSRSS 18 12 - 4 1 0 3 11 0 0 8 1 1 1
RRRRSRRR 20 7 - 5 3 1 3 9 0 2 3 0 0 1
RRRRSSRS 11 16 - 1 6 1 6 2 0 2 4 1 0 4
RRSRSSRS 3 20 - 0 7 1 6 1 0 0 3 2 1 2
RRRRRRRR 17 5 - 2 7 0 6 6 0 0 1 0 0 0
RRRRSSSS 11 11 Rps2, Rps3c, RpsS 3 1 0 5 1 0 0 8 2 1 1
RRRRSSRR 11 3 - 0 1 0 6 3 0 0 1 2 0 1
RRSRSRRS 4 4 - 0 1 0 1 2 1 0 2 1 0 0
RRSRRRRS 3 5 - 0 4 0 1 0 1 0 1 1 0 0
RRSRSSSR 6 0 - 1 0 0 2 2 0 1 0 0 0 0
RRSRSRSS 5 1 Rpsld 0 0 0 1 2 0 0 1 2 0 0
RRRRSRSR 5 0 - 0 1 0 1 3 0 0 0 0 0 0
RRRRSSSR 4 1 - 1 1 0 1 1 0 0 0 1 0 0
RRSRSSRR 4 0 - 1 1 0 1 1 0 0 0 0 0 0
RRRRRSRS 3 1 - 2 1 0 1 0 0 0 0 0 0 0
RRSRSRRR 1 2 - 0 0 0 0 2 0 0 1 0 0 0
RRRRRSRR 2 0 - 0 0 0 1 1 0 0 0 0 0 0
RRSRSRSR 2 0 - 0 1 0 0 0 0 0 0 0 0 1
SRSRSSSS 2 0 - 1 1 0 0 0 0 0 0 0 0 0
RRSRRRRR 2 0 - 0 1 0 0 0 0 0 0 0 0 1
RSSRSSRS 1 1 - 0 0 0 2 0 0 0 0 0 0 0
RRSRRSSS 1 1 - 0 0 0 0 0 0 0 0 1 0 1
SRSRSRRS 1 0 - 0 0 0 0 1 0 0 0 0 0 0
RRSSSSRS 1 0 - 0 1 0 0 0 0 0 0 0 0 0
RRSSSRRS 1 0 - 0 0 0 0 1 0 0 0 0 0 0
RRRSSSRR 1 0 - 0 1 0 0 0 0 0 0 0 0 0
RRRRRRSR 1 0 - 0 0 0 0 1 0 0 0 0 0 0
SSSSSRSS 1 0 - 0 0 0 0 0 0 0 1 0 0 0
RRSRRRSS 1 0 - 0 0 0 0 1 0 0 0 0 0 0
RSSRSSSS 1 0 - 0 1 0 0 0 0 0 0 0 0 0
RRSRRSRS 0 1 - 0 0 0 0 1 0 0 0 0 0 0
RRSSSSSS 0 1 - 0 0 0 0 0 0 0 0 0 0 1
RSSSSSSR 0 1 - 0 0 0 0 0 0 0 0 0 0 1
= ORHER BTN

—: The reaction patterns which were not postulated to contain known Rps genes.
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Table 3 Reaction patterns and distribution of soybean cultivars ( lines)

A (&) X A ELR LUE)) HiIX ST LUE)) HiIX S 7
Cultivar/line Region Reaction type Cultivar/line Region Reaction type Cultivar/line Region Reaction type
9275109 ez RRRRRRRR % 5. 920 g RRRRRRRS % 615287 %R RRRRSRRR
2102 7R RRRRRRRR g 1724 Jes RRRRRRRS %1119 bENE] RRRRSRRR
f1 7 4901 =73 RRRRRRRR g 1753 [ #73 RRRRRRRS 21707 g RRRRSRRR
i 203 dba RRRRRRRR Hig 5501 dba RRRRRRRS 21714 O] RRRRSRRR
FifE 10-783 dent RRRRRRRR i 104 dent RRRRRRRS 12 4904 IR RRRRSRRR
%2 115 N RRRRRRRR 5k 16610 Jbst RRRRRRRS W 748 bENE] RRRRSRRR
27 1498 b RRRRRRRR T/ 08-08 (73 RRRRRRRS k15 %R RRRRSRRR
HE 09Y2 4 RRRRRRRR e 11516 Jes RRRRRRRS R 45 g RRRRSRRR
s 15-324 ik RRRRRRRR fiff J16118 dbae RRRRRRRS g 1019 g RRRRSRRR

15 617 WL RRRRRRRR HE 1159 e RRRRRRRS g 1091 L RRRRSRRR
# 16-16 L RRRRRRRR k21 IR RRRRRRRS i qE 1120 LB RRRRSRRR
#16-J16 bl RRRRRRRR YrE 103 17g RRRRRRRS # 0117213 T RRRRSRRR
#16-J16 L RRRRRRRR Y 104 17 RRRRRRRS #:01189 o RRRRSRRR
Wi 109 L RRRRRRRR HE 1325 mk RRRRRRRS ¥ 15234 AR RRRRSRRR

% 1305 ] RRRRRRRR 11722 7R RRRRRRRS H1/f 08-08 B8 RRRRSRRR
W 1712 bE ] RRRRRRRR #16-J10 L RRRRRRRS P 113162 dta RRRRSRRR
B 1712 O] RRRRRRRR 12 5901 T RRRRRRRS 92T 6223 O] RRRRSRRS
BEfE 1002 g RRRRRRRR i 12540 L RRRRRRRS HFk 32 %R RRRRSRRS
i 5701 Jeae RRRRRRRR e 0922 LY RRRRRRRS HHk 37 %R RRRRSRRS
rh % 203 Jbat RRRRRRRR 154901 b RRRRRRRS ZE 17 {aN) RRRRSRRS
i 320 dba RRRRRRRR 12 1510 7 RRRRRRSR T 44 %R RRRRSRRS
e 1149 b3 RRRRRRRR wHE12E R RRRRRSRR 41 21 %R RRRRSRRS
HN0801 o RRRRRRRS s 13429 Ci(4 RRRRRSRR 15757 30 %R RRRRSRRS
2 115 {aN} RRRRRRRS 11773 Wk RRRRRSRS KH3I S IR RRRRSRRS
276023 foNE) RRRRRRRS g 1117 3 RRRRRSRS FE 14 B[ RRRRSRRS
¥ 106 [ RRRRRRRS T 13 L RRRRRSRS 518 dext RRRRSRRS

s 617 Tk RRRRRRRS i 11-02 dent RRRRRSRS FLE 26 dene RRRRSRRS
1575 22 %R RRRRRRRS HB 1399 L RRRRSRRR P28 Jes RRRRSRRS

53 IR RRRRRRRS BEE 27 B[ RRRRSRRR Wi 106 L RRRRSRRS
HEH2 S AR RRRRRRRS B 1 8 608 Hol RRRRSRRR B 8 607 Hl RRRRSRRS
1702 [ RRRRRRRS T 161 bENE] RRRRSRRR B 4904 O] RRRRSRRS
#1708 L RRRRRRRS %523 %R RRRRSRRR Rk G177 o5 RRRRSRRS
HIE 108 3 RRRRRRRS BE 1717 3 RRRRSRRR Z21.2017 ST} RRRRSRRS

MR G178 YL RRRRRRRS H 103 Jest RRRRSRRR %17 220 5] RRRRSRRS
PS5 (5] RRRRRRRS 277 331 T RRRRSRRR %7103 %R RRRRSRRS
%520 %R RRRRRRRS 927 5451 T RRRRSRRR %513 %R RRRRSRRS
£ 335 o RRRRRRRS B 1153 (B[4 RRRRSRRR %517 7R RRRRSRRS
£ 554 a4 RRRRRRRS s 13-99 Cia(4 RRRRSRRR X521 2R RRRRSRRS
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AR (FR) X S 7 A (R) X S ) 78 AR (R) X S I 7Y
Cultivar/line Region Reaction type Cultivar/line Region Reaction type Cultivar/line Region Reaction type
XH8E % RRRRSRRS XP33 5] RRRRSRSS ¥ E 103 1L g RRRRSSRS
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