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Abstract: [Objective] The disease caused by soybean cyst nematode (SCN, Heterodera glycines) is an important worldwide
soybean disease. Planting SCN-resistant cultivars has formed the primary basis for controlling SCN. SCN spread widely and infect
heavily in the Huang-Huai Valleys almost wherever soybean is grown. This study genotyped the SCN resistance alleles distributed in
Huang-Huai soybean varieties and the results will provide scientific basis for guiding the rational and effective utilization of resistant
varieties. [Method] In this study, four KASP developed from Rhgl and Rhg4 loci were selected. The validity of selected KASP
marker were verified by genotyping 16 known resistant varieties such as ZDD2315, Zhonghuang 57 and ShanxiXiaoheidou together

with 3 known susceptible varieties such as Willams and Lee. Then, 170 soybean varieties cultivated from Huang-Huai Valleys, such
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as Yudou series, Shangdou series and Zhoudou series were genotyped. The resistance level of the varieties harboring more than two
resistance alleles were tested by inoculating race 2, race 4, race 5 and new race X12 in greenhouse, respectively. These races are
distributed widely Huang Huai Valley. [Result] There were 5 and 6 varieties harboring Rhgl-2(CC) and Rhgi-5(CC) resistance
alleles, respectively. There were 6 and 7 varieties harboring Rhg4-3(TT) and Rhg4-5(CC) resistance alleles, respectively. There were
6 varieties names Kaidou 4, Shangdou 1201, Lu 0305-2, Luo 4903, Weidoul2 and Weidou 91861 which harboring 2 or more
resistance alleles and accounted 3.53% in tested varieties. By inoculation, the 6 varieties showed different sensitive degree to race 2,
race 4 or race X12. Lu 0305-2 and Weidou 91861 showed high resistance to race 5 with FI (10.00 + 0.48) and (7.00 = 0.63),
respectively. Shangdou 1201 showed resistance to race 5 with FI1 (26.20 = 0.91). Kaidou 4, Luo 4903 and Weidoul2 showed sensitive
or high sensitive to race 5 with FI (35.00 & 2.48), (64.80 + 3.91) and (58.20 + 2.19), respectively. [Conclusion] The results showed
that SCN-resistant alleles in Rhgl or Rhg4 were rare in the released Huang Huai Valleys varieties. More attention should be paid to
introduce SCN-resistant alleles in cultivating varieties. Combined with the dominant race of SCN distributed in Huang Huai Valley,

the varieties that resistant to multiple races should be given priority in breeding. The four KASP used in this study could be used to

phenotype and screen the resistant sources.
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Table 1 Resistance identification of soybean varieties carrying SCN resistance alleles to different races (Inoculating 2 000 eggs/cup)

b 2 5/l Race 2 4 45 /NFl Race 4 5 /NPl Race 5 X12 5/h il Race X 12

Varieties MoK H WdEss MM MR MR MRS SN Mo s 4
No. of Cysts FI No. of Cysts No. of Cysts FI No. of Cysts FI

Lee68 179.40+9.57 — 195.40+6.36 111.40+8.08 — 380.00+18.99 —

JFE 4 %5 299.67+23.19 167.04 234.00+14.06 119.75 35.00+2.48 31.42 263.80+6.75 69.42

Kaidou 4

W5 1201 264.25+48.70 147.30 210.40+16.65 107.68 26.20+0.91 23.52 231.50+£21.00 60.92

Shangdou 1201

£ 0305-2 311.40+38.23 173.58 185.80+7.88 10.00+0.48 8.98 186.75+20.03 49.14

Lu 0305-2

#4903 223.60+£19.52 124.64 237.20£17.80 121.39 64.80+3.91 58.17 231.80+20.74 61.00

Luo 4903

YT 12 134.80+14.95 75.14 228.40+£12.90 116.89 58.20+2.19 52.24 321.80+13.89 84.68

Weidou 12

Y 91861 192.00+12.96 107.02 108.60+7.72 55.58 7.00+0.63 6.28 206.80+18.57 54.42

Weidou 91861

FI: Ju#E$540 Female index. | [ The same as below

LA UL SR, {58 KASP kric 0 BB 0 HT, 45
LUGEM 6 Ak, PRIREIER] T 3 PS5 SR
wsds. Hrb, T 1201 RIPUK, & 0305-2 Flk
91861 FIHLEL.

TS B E MR FEE— P T HE e, fE2 K
BeRh R AR TE A 6 000 HGH/MR TS,
91861 Xf 5 “S/NFrIYRI A Pl (FI=22.29 F
FI=18.09) , B & 1201 (FI=59.13) F1#& 0305-2
(FI=37.04) RIABIH (R 2) o XMyt

R2 EMSIRE SON HOPRIHUIEETE (FEFH 6 000 HREN/AF)
Table 2 Resistance identification under inoculated high density
SCN eggs (Inoculating 6 000 eggs/cup)

Y fF Varieties MuFE%L H No. of Cysts JuZEFR%L FI
Lee68 487.254+28.59 —

1 % 1201 Shangdou 1201 288.13£11.18 59.13
#.0305-2 Lu0305-2 180.50+11.88 37.04
i 91861 Weidou 91861 64.3842.82 22.29

1I Lee68 288.86+11.78 —

Hit7 91861 Weidou 91861 52.25+1.89 18.09
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R LR AR Sy TR A

RIGEERERW, H 2 5/ MG 57, 48

Fz3 HELIEMARIKERIPMFARER/ NIBREEE

PR E A 2 000 HUBE/FREL 6 000 HUBH/AF, PR

BRI s M4 SRR 57, Rk g

A2 000 HUBR/ARIS, PLdERARICA PO, HE R

WIEHETE A 6 000 HUN/ARI, BUdk R LI m
(£3) .

Table 3 Resistance identification of Zhonghuang 57 under inoculated different density eggs and different races

ANl BehiE Chg/gR) Lee68 g 57 e E R

Race Inoculation density (Eggs/cup) Zhonghuang57 FI

2 5N 2000 108.00+59.87 20.20+0.80 9.44

Race 2 6000 194.20+41.90 2.40£0.51 1.24
6000 281.60+69.90 20.60+2.40 732

4 5/ N 2000 182.60+36.40 22.2043.31 12.16

Race 4 6000 242.14+44.82 331.80:£45.45 137.03
6000 278.13+30.62 250.57+55.28 90.09
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A (Williams 82) 3 Fh#% DIEMAL 5 R H Rhgd A ri
FIbRICRERE RN B Peking-type [RIHUIGHE A Y20, 75
KEELHTM: 2018 4F, MRAEZIF] ] KASP
BRI E G 1 489 iy KEMURIIZ AR (8
FER S RPEL HUp . K AR a0 i RS it
AT T RS e, I 2 A8 2 AL R A4
A SRS 36 4 Aric A SR BT 2 AT R
BN T IAE, AHZATTCAG B R I PTIE AR — 2 1)
Pk %eoe s MR VR YUK T JELk th SCN3-11 47
BT & ) KASP Frict GmSNAP11-5149, %52 Tk H 8
ANEF A 202 43 K %05 ; PATIL 25235837 7 3 T
#HEE GmCHX1 (1538 & SNP marker, IR 75
IR S5 R A8 S AH DG 6 /> KASP brid, X SR PR
1) 22 20 S5 BRI 91%

A1 2AS LS FE 7 R O R 8 33047 A i, (R
SRR A, HH ) HL B2 TR AN 3 2 A TR R IR B
Bl —2RERTRIRE R AT, 4 2/3 UK
YT SCN i, (FIE A EHE B0 00 kA7 4
H/NRP T M, RIS, RIE R EEF 2 000
HOGR/AR, A ORI (RSB A R . P LA, AR
AT % E T E 1201 F1E 0305-2 HUR Hhfl .
R OB AR I, AL S BT AN S Pk 15
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HGN/AREL 6 000 HUIN/AAENL N, HUIEFREIY /N T 10,
FKIEPT (R 30, MK (ZDD2315) Hhfde
BT 16 5/ VB AT — 2 G R (1 B R R A2 R
WIZHSm, thinrp s 57 XF 4 5/ b AERERIIRIE N
2000 HOE/AAEALT, MISESRECH 12.16, RIPUA,
EJE PR AR TH A 6 000 HBR/ARIE LT, I dEds
KT 60, X4 S/hFERICh &K (R3) . Hirdt
PEUE TE AR AE— ORI LT Bl Lee68 ¥ 0gEE H
=30 MR, BIIAH AR GRS 45 T 240 AHAE SEBR MY
T, IR RIUR A BT ACT A S 2 AR P Y, [
I, PSS A R — DR 5 R R ) g g
SCN HuER 1 52 e AL R IR FE IR AN E] 2 000 HLGF/ARIXAE
B s, AR 2 000—2 500 Hugp/Ak, H.
Lee68 IIMHERH =30 N4k, Bl 14 % hibhu
o ARAEXANRIL,  ARIE FT FHARL O 56 TR AL L
254y, 22 rbRid SRR R IR R A G R —2, IF
T2k 2 88.0%.

MR BN D R A S A R, B
BEOHFIT, SR S M s e S A e I
i b s H MR SR SO K G, T
H SCN BRI SFASHLRSE I, X v] G T8k # B2
AN AR AR KR AR BN I — AN AR R . B
T SCN AR B/ EEVEAE BV X AT B e, 5 5/
PR T 2 5 /NP AR AR BN R, @ EHT SCN
AR, R R PR, I R R A R A
PU 2 TS /NP KT R

4 ZEig

PO E P Rhgl 58 Rhgd 555500 42 5 1)
b B D, IR HU R . R SR Y
KASP bric i LAREAT A S8 2k Hefo it Bt (1 PR i
e, SETHIUEBIR IR IE R .
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