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O E AARLUHTAHAASNAZEMELGERT R, ASB3THFRRKEMRATLELTE 19 K EL
R3FANMHLERIFAMG TR, HETEH093.54%, AP FERBETR 114, RTHUETR S M.
3% KASP AR AR, b2 4% MK 49 £ 3045 & Rhgl 4= Rhgd 347 T 42 L BN, 4 9 4 #4t & Rhgl
Fo Rhgd H HMEAZ 5, 4 9 M AR Rhgd A MEAE S X BT RGREMIRER, RRAELZFHKIBER
RIFARIMHRAERET MM, CTUABEARRFARATEMN, XS EX RARBMNLE

Ay gAL,

KR KEMRATR; 3 FAER DA iEH; KASP 4RiT

KM FEL B9 (soybean cyst nematode ,
SCN) J& K G A /= [ EEREH, — Ml K
T 5%~10%, fa M E R B AL, 1%
Td AR KRR b i) 20 35 30 B K &4 0% K= B I 1
KU, B KGRI omEa IR 2, N HPUR
PR B A T AR U AR o 3 5 AR BN 2 B
AT X (/) AR 355 Ji AR (21, R I 75 38 00 1% /N b
FOET DO RPN = B L NI I ol = R 00 % S S e
KEBME L,

WE K &P FE L dops & M 5 TAE R G
SRR T B T A . A E KT R PR
P2 HUS e o T M E A ST BRI, 1986-1990 4F
&), X 10 000 A4 KA i I8 RE e,
RN 0 34 H 6 3 45 A BN AR G s MRL 3 4 Pk
MOEL18 4 LR BT 4 S/NFiALEE 2 4o K EM
7 2020-2021 4%, J@ J H (]9 [l 5 2 P 28 4 4
WA, X 620 M ARACHL X B K E SR AT T 3
SAEMNPUESE, SRRPEBHHLLL
PR (R 330 4, 55w a5 4.84%.
A= B IR S5 01T 2014 475 I = R F 20448 5 1 7 1%
X3 S ARB/NMHEAT THURMESE, 779 K
G E L 19 I PUR A, % S
(1) 2.44% . Wb JE, RGP 5 BT 0K M 3 45 HUAS
[ A /N Fof (0 0 6 o 32 T A — A BRI 9T

JrTE],  FHIRHE T 1S DAAS Wi At gk 081,
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Horporp (B K SRR SRR 278 4y, EESRIE TR E
BRI RE F /=X, ME ok &5 52 259 1,
FEORIE TS BT R R MR G F =X, BAR A
B BTE LI 26 38 58 0 R BRI AR 2R 1. KSR
FELE HUR 5 BT O B2 Bt 23 43 B K 5
Fe 2k AU
1.2 It
1.2.1 A A% KM Golden FU2E S () —
BT, B p A NF, DU
I AR 3N R R 5h 28 A8 Ak - 58 5E TR P Riggs 2503
s ez, DAME 4520 (female index, FI) N
PR, FIZ10%NE0H (S) 5 FI<10% AN
i (R)
122 ®wmEke IR R RILE R AP B
5y Bt K & M e 4 Ao [ gk AT, P E SRR 3
SAEFE/NFR . RS R TS, R AR
$&FR 347, 47K 2 m, #REE 5.00 cm, 17EE 0.65 m.
K H T 30 d 5 B I AR AR 8 SCN I K & 18
B, 24 SCN [l e AR R L, d3x%4R E
1) E EE R, RN 10 tRo SEEHER
TRURPUMFE L U E Sy AR AER), 0 R R BT R
AT (R D .

£ SRS GITE

Table 1 Grading standard for resistance identification
> bk 410 5 . S ST
Resistance . Resistance
Grading standard .
class evaluation

1 BRI RSN 04, EMRAEKIER &R (D

3 PR IR #EBE 0.1~3.0 4, HEBRAE &I (R)
KIE®

5 BARRCE Y MIBERE 3.1~10.0 A, MHAE o (MR)
KRR IEF B B

7 PR I BERE 10.1~30.0 4, AR B (S)
BN, MR, 4isid

9 FRF I8 EEATE 30.1 ANRLE, A miE (HS)
ghise, TANSETS

123 a#Fsur s 0 HIE RIS R
TPttt . BT E 40~52 1N/100 g
KT 19 2 NBERL L (HAE 20 cm) H1, &4
BOAAPRL NS0 37 5 kA 3 2, A Sk
W5 30d 5 1 AR EIE, maEBEm, X
BT % e MR RR I A, TdSRAR BE AR AL,
Gt M AR B AR U SO0 o 4% Schmitt £5U14)
PEH %8 KEPUR TR HERT 8 (3R 2) o FI
(%) =573 KL Bk~ 2585 L 2 H/Lee (CKs)

FLBRT 2% AR B8 K< 100
x2 MMEESRINE

Table 2 Grading standards for resistance identification

FI (%) PitEZ 5 Resistance class
0.0~10.0 =Pt (R
10.1~30.0 P (MR)
30.1~60.0 K (MS)

>60.0 B (S)

1.24 KASP #2894 KM CTAB iE M BitE
PR AR 3R U R 41 DNA, 3] B Nanodrop
2000 I 5E Hk FE 521 . 218 Kadam Z5EOHRIE
KASP #nid & it & 514, RHE LGC Genomics
KASP™ £ [H 7 B & (KBS-1016-002) Wit B 45
BCi] PCR RNAK &, AR T 2 R B S50 7
2. B Y E T Pherastar SNP % [K 43 B4 A% |
HEAT DRI, AKHE 2645 5 LU E ) E SNP JE[H
A, PLPUR SRR PI90763 (CKRr) AER M Fl Lee
(CKs) [ KASP J [K A Ry 2 g Is-161,
125 AMHRAFTRRZAZAERAE KH
[ 46 5 R 2 6 4 e 0 2 HE SR 1K) 19 340 1 A4 R B AL
X 2 HEH 46 Fh7E 2B 2 B30 2 i, 7E K AEK
WA A PR R R A SR, S IR BRI 45 S5 0T
JriE A AR . fEWCGRIN A HRLE, JRIE &
B E 7 2 &
1.3 HIEAIE

K WPS B AR AT S ab 38 5 R i, fd
F WPS bR Ei 5 R 2 H5Hs (1) ~F 5048

2 HBRS7R

2.1 3SHEENMINEE

WRIEAF NS EE R (R 3), el
78] PR 2 R R O K S i FE 2R . 3 S AR N,
HAFNFREM AR EZ T,

£33 ADHELZH 3 SN HETEER

Table 3 Identification results of
soybean cyst nematode race 3

SEEM R PR 1 B 7l AN
Identify Average number %) Resistance
material of cysts per plant 0 evaluation
Pickett 1.00 0.68 R
Peking 4.00 1.90 R
PI88788 3.00 2.04 R
PI90763 0.67 0.46 R

Lee (CKs) 147.00 100.00 S
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22 KEMREREX 3 SEE/NMABERMEE
EVEN
537 fy H RO TR BRI X 3 5 AR /N R T
BEAER (RO KKIRMBEL S Hd,
19 N KRG M R IR DUOAPUR, %Mk A
1) 3.54%, Hrd 6 MEIERI NPT, 13 MK
KA. A 518 NREIFT BRI 3 T4
ANFRR I BB, o e MR R
96.46% .
F4 537 HATHMREEN 3 SHEB/IMMHTNGER

Table 4 Evaluation results of resistance to cyst nematode
race 3 in 537 soybean germplasm resources

PUrEVEAY MR Bt i e
Resistance evaluation Number of materials ~ Percentage (%)
R 6 1.12
MR 13 242
S 198 36.87
HS 320 59.59

23 KEMRERX 3 SEENMHHZHREETN

fuE (R5 , 19 e K S geskd 3

AT NMIRIGUR, R BRI B %

2-318. R 13, B4 531, $HizkH 12, oxra6ps70
x5 19 BMEMRINZREEER

Table 5 Results of pot identification
for 19 resistant materials

e o AﬂFﬁJﬂi‘Eﬂli& %ﬁ‘f{lz‘ﬁ?m ey
Number Material verage number (%) Resmtar}ce rigin
of females evaluation
1 72 2-318 8.47 6.26 R r
2 KE 13 9.17 6.78 R Ex
3 WAk 531 6.89 5.10 R HE
4 gk 12 4.55 3.37 R HE
5 OKTsI0pB70 5.89 4.36 R 2
6 coHara 6.22 4.60 R ®REH
7 18 15.41 1140 MR i
8 KRIKEG 24 21.36 1580 MR i E
9 I 52 4122 2975 MR
10 I 46 38.24 2828 MR Ex
11 My 158 17.24 1275 MR HE
12 FAR S 22.18 1640 MR Ex
13 FAR 12 22.64 16.74 MR Ex
14 Beuaymec 33.46 2474 MR {REH
15 Kuegckas 15.34 1135 MR #ZH
16 Marnera 20.14 1490 MR HZH
17 JlonoH 33.15 2452 MR fZH;
18 PocuHka 32.57 24.09 MR REH
19 Cents6puka 28.29 2092 MR KPP
20 Lee (CKs) 135.21 100.00

HMiconara, FIFPLIIMEAEF 18, RIKE 24,
FEVAT 52, RV 46, MG 158, FFAR 5. FFAR 12,
Benayuec. Kuesckas. Manera. Jlongon. Pocunka
HCentsbpuka. 19 HitEM KL 11 432k 5 F H,
8 11K H M E
24 fJUMALS S

HH KASP #ricxf 19 ARt gEAT Rl (5%
6) , AT 9 kA BRI AL 5 U Al PI90763
—H, f£ Rhgl M Rhg4 7 i #A SCN FitEAL AL,
J& T Peking HitERM A 4 i MBHE Rhgs BL i
M E4 SCN HithAz 5, J& T Rhgs HitEEM. 6
Gy A RE 3 R 2 5 800 i Lee — 250, A kil 21
Rhgl 5% Rhg4 i k., X LR R HUIE AT HEYR T 3
b AR B A AL A5

Rz 6 19 BHEMEIE) KASP ¥RI2 54

Table 6 KASP marker analysis of 19 resistant materials

e b Rﬁl?h}g{ L ,ﬁff/ﬁE Rhgélf L ,ﬁff/ﬁE
Number Material g/ locus marker Rhg4 locus marker
Rhgl-2 Rhgl-5 Rhg4-3 Rhgd4-5
1 %2318 + + + +
2 JKE 13 + + + +
3 HAR 531 + + + +
4 g d 12 + + + +
5 oKTs16pB70 - - + +
6 coHaTa - - + +
7 M 18 + +
8 RIKE 24 + +
9 R 52 - - - -
10 R 46 - - - -
11 M5 158 +
12 FAS +
13 FA 12 - - +
14 Benayuec - - - -
15 Kuesckas - - - -
16 Maera - - - -
17 Jlon0H - - - -
18 Pocunxka - - +
19 Cenrs16puka + + +
20 Lee (CKs) CcC GG AA CcC
21 PI90763 (CKg) GG CC TT GG
“+7 ORI AER “-7 RARRIG PSR .
“+” indicates carrying the resistance allele; “~” indicates no carrying

the resistance allele.

25 MMMRFRRZRGRERD R

XF 19 B3 PO A BHI A Z B i BRI B 45 2R
(R 7)) Brm, Ho o mmvussr it 5508
O, ATEPUR B AR AR SR A BN .



98

R/ESS

Crops 2026 55 4 H

ok6pb70 Hlconaratfk &' Wi m Hiks Bl M 2 3 14,
TR R B, HAERA RGNS & B 7

60.00%, W HIPIEEAMEL . B4 531 % 3
SAH/NP R RRE UM, A E RS M R

=7 19 IR RZRGRERS R
Table 7 Analysis of agronomic and quality traits of 19 resistant materials
e SR 7N AHH 1t Ly Hff@ PR it & B e & & ORI
Number Material .Plant Gr‘owth Flower Leaf Hilum  Seed coat Protein Fat content IOQ—seed
height (cm)  period (d) color shape color color content (%) (%) weight (g)
1 % 2-318 80 123 B [ o i 42.07 20.30 20.0
2 KE 13 90 123 %S [ 1+ B HE Al 41.06 21.09 19.0
3 WAk 531 85 123 B N o i 38.17 22.34 21.3
4 gk 12 90 123 %S 171] L3 S 3 51N i 39.77 20.89 19.4
5 OKTAOPE70 80 105 % RN Y 3 Hfh 40.30 21.60 18.0
6 coHara 75 98 % NG Hfh 40.90 20.70 15.6
7 18 85 116 % B R Hfh 40.28 19.97 19.5
8 KRIKE 24 78 123 At [ EioRen Hfh 38.53 21.02 19.0
9 FR 52 90 110 % Rt R Hfh 40.55 21.52 20.6
10 Y] 46 75 112 K R R ggech 39.74 20.11 17.9
11 S5 158 80 115 S} R HEE Hfh 39.08 22.16 21.8
12 FAR S 100 123 B R REE HA 41.50 21.90 20.0
13 FAR 12 93 120 %S [ 1+ o i 39.71 20.76 21.0
14 Beuaymec 75 115 % R R B 41.84 18.98 20.0
15 Kuesckas 85 117 e EY B i 41.39 21.85 21.0
16 Marera 78 108 At R i i 39.05 21.91 19.4
17 Jlonpon 90 117 At B R A 38.56 21.09 20.5
18 PocuHka 80 100 - el Rt gl ggeh 41.41 21.50 16.0
19 Centsbpuka 73 95 At BERE Het Leves) 41.42 17.96 15.5
e R XHET R wEMOIRIEER), #EFTE-24K 8], Rhgl A1 Rhgd 72
3 e PR T M B2k PP E AT il Rhgl 7 T 28

BB E KRG AR, EPUR IR
3855 A TR AT SRR 3, (ER IX R LR il B
(I AR SRl AR H A, DU SR RDOR R — 1181, K
GMBEA R R R R, A DR G RE
TRAEAE, AFLEZ AR/ KRB — 41
LR R HEAT BTG 20 2 BUREAAR 7 AR 58 K 5 1)
RS, TR SN R A, AR
iz A RpitE. WEFAPRY, EREITE, K
SRR VI RS9 3 S A MM E, 6
T4 5 14 SAEBNMEA KA. RIETTHIX K
SRG VRl PNE 2 €710 LR UIE 7N X R N S RN E A A2
a AT 3 5 AR BUINR I BUPE O IO 5 Bk 2R 0T
DRI, R P T B 0 B 2R 70 i PR 2 4 58 B0
sib R0 S Al ) B B3R A% . [ Y AR F FEi2021 T B
G R AE ST R 558 5 M B R U R R A0 2
ANJTH

KGN B L R R HTE R 52 2 A s ) R 2

18 SYL ik b, M3 KT 2 AL /N 4T
PERS), A7 55 Y Y GmAAT. a-SNAP LK WIP
H3NERSE T K E P d i Pitk, K
WA R I 3 AN AT ERIE G, RIUK
AR B B TR0, Rhgd 1 T4 8 S
A BT, R g 22 2 R ¥ W B e # 1 (Shmt)
Shmt P& PERE A g TR 8 HUPERR FE I OGS [N 1,
TEAS TR S A b A7 A 0 2 2 7 80 B i el 4
Bl 3 S AEB/NFR S AT D RE IS L, UE W€ ALAE Rhg4
DL 558 GmSHMT 3[R A] 1E [ 18 42 R 5 ol 5 5 i 38
22 U PR, B Rhgl AN Rhg4 4b, 3R ik
I3 2N AR 2 R I 220 QTL SR i BB
RpTEREE, wIMOL s A SHirE. B ee2
R, 10 S Yefk b AL s ml Mz 5 g bk,
i Fik kIR IE K GmTGAI-10 5 GmSCT-10 7] .2
B AR FE £ 30); 14 5 Jetafhk B GmSNAPI4 @i
AR DR R 2 AR T2 T 1 47, 5 Rhgl 81 Rhg4
BUESEEANEBY; AME 7. 9. 11, 14, 19 A1 20
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I ARG BN P S IR, (H I S AR
SE VIR FaE BT, BRAIE I SR R R KR
L0 2 O A, T R R PR R AR AL . X
— & SR A 2 W PR M B L R A
B A2 FBLME 5y 2R B0 O ) R B AT B B R 5 N
N

WFFLBHO S, 75 R RITLA T 63 K FE
X A 00 281 K 7 4 e, ATl M DX R G R
H, N HPUR SRR RATFASIPE T, #E
A A a] R T R ) R, EER R T L
AUE =, AlfREE R E e 4, Sk RN,
[ B 3 ] DU D A s R R BRI, R
“CRUYR R (AT RE R I [ R AR . TE E R
DX R 00 Pl B8 AT A AR AR 3 (1 2 e
%, EBBEE KT MPEL d™ EAZ G R,
WA =R T, SEPUBUR T Hh R SRR H A5 .

4 ZEip

VNG TR/ G G NISR L il e Ba NN ()
R 3 S/ NMEUE RS EY, HIEHRE
W5 AN LM E e RwEe—8, HPRE
1 A E BT 8 2 Wi fh i 52U, R RIL
BHUE IR EE LN BE 7. AR
T 6 A Rhgl 5 Rhgd 3007 s L1444
BE, A2 P2 0 5 DR RO AE T T B BT AL ) %
O EE, X B0 R BT B S 3 N TR
A, WHEZIEFESTURME, MRA EREFA
BRILA KGR G ML B F s 5 S
KA, NG E5RE 2R oS ¥,
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Resistance Evaluation of Chinese and Russian Soybean Germplasm
Resources against Soybean Cyst Nematode Race 3

Xiang Peng’, Wei Ran', Yang Shu', Zhang Wu', Han Dezhi', You Jia?, Li Minghui?, Liu Dawei*
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Abstract

The resistance of 537 soybean germplasm materials originating from China and Russia to soybean

cyst nematode (SCN) race 3 was evaluated using a combination of field screening under natural infestation and

pot experiments with infested soil. A total of 19 resistant materials were identified, accounting for 3.54% of the

tested germplasm, including 11 accessions from China and eight from Russia. Kompetitive Allele-Specific PCR

(KASP) markers were used to genotype the major resistance loci, Rhg/ and Rhg4. Among the resistant materials,

nine carried resistance-associated alleles at both Rhg/ and Rhg4, while four possessed resistance alleles only at

the Rhg4 locus. These resistant germplasm resources exhibited favorable agronomic traits and can serve not only

as resistant cultivars for areas with a high incidence of soybean cyst nematode race 3 but also as valuable parental

materials for resistance breeding programs. The identified resources provide important genetic materials for

accelerating the development of soybean cyst nematode-resistant soybean cultivars.
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