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Abstract; Soybean cv. Zaoshu 18 had been identified as an effective source resistant to Phytophthora root rot of
soybean. The objectives of this study were to identify and map the Phytophthora resistance gene in Zaoshu 18 in or-
der to facilitate its utilization and marker- assisted breeding. Zaoshu 18 was crossed with susceptible cultivar Wil-
liams to develop mapping populations. Genetic analysis of F,and F, , progenies indicated that resistance to Phytoph-
thora sojae in Zaoshu 18 was controlled by a dominant single gene. The resistance gene was temporarily designated
as RpsZS18. Based on linkage analysis of SSR markers, RpsZSI8 was located on soybean molecular linkage group
(MLG) D1b between SSR markers Sat_069 and Sat_183 with genetic distances 10.0cM and 8. 3¢M, respectively. It
was the first locus for Phytophthora resistance that had been identified on MLG D1b.

Key words:Soybean; Zaoshu 18; Phytophthora root rot; Resistance gene; SSR marker

BROHER, EFR AEEBRBRERER
EEBZEHT K, N REEFHBEEHEIRE

i K G 5% B B ( Phytophthora sojae) 5| KK B
#3 /5% %5 ( Phytophthora root rot) R B AR KM K E

FHREZ—, TR T 1948 FEZEERILIBHED
BEAMEREZA, BNEAHAEHRAEEKRTG >
RRAIFEEWMASEFCWEEREZ-"",
1989 4 HEASV HRERBRILATEXK S

#07K H ¥ :2009-03-04 B B 49 :2009-09-05

W, MARKGMEEH AT RBERBERES
FERMEEY ., KESATRERNEERRE
By AN LA XK, B Bernard K E i
—~AMREHREBEREREE Rpsl YR, E45BHEK

ESHB ABETI (RL)BHFEM(3-20) “+—H" B KH 1 L3 2 (2006BAD0SA0S) ; F ER U B EREYHEF AT P RE ALY
B BE A7 2 AR B ok 4 29 5 79 (082060302- 06 ) ; 15 4y # I % 543 4 F 4 H ( NB06- 070401 (23-27)-18)

HEENT - RER AL

BREE KEER,HHER, E- mail: zhuzd115@ caas. net. cn



214 H oy B R % R 1%

SERAANIANMEMEET 15 MIEBREER,
XERNGIAERB AT S FRIEEEIF.G.
NI LA FHEBEE(MLG) £ R, B FKE
RBERAARENERE, RE™=ENHNEHR
BHRBESRBAGHMRTIHE, —BRANKER
HEREREEQERAZNY 10 ~15 5 BRF
PUR B R B 0 AR 5 BE SE 7 AR, 40 Rps8 WA E S5
AE3E RERAEBRMANBENARIEER
BHE, BR AREF BOFBHRGRHETX
SRERBREGEANAES BREXBERKNE
NEWEHYER BOBILARRERSN (I
Rpslc\Rpslk) MO ERMKEMNHWERERRA
MAME. Bk, A/ EEHFOIRER,

BRI ERABEARS EREMKE LM, R
BUAR MEEAMAETURB HERE
MR8 AN KRR BN R BRBER
B8 FRBRIEHRBIRRS , %8 Fh ¢
RERBEHRAAT BN, TREAFHORKE
RERBWER. HRAA SSR LA LR 18
NEEBHRBRERAETEE, IRSAREAR
TEM A TR, LUk S R A
B EER

1 #REFE

1.1 A¥#H

KE &R B 18 Williams 1 P1399073 th H H
RUF2EBEEYREHRE TR ML, Wilams
PI399073 A 3|:# K £ EH KT &, H B Williams A
EHEEMA KT REERE R EE, P393 FF
Rps8, MAKEHEM B B E N & M (FR) Harlon
(Rpsla) ,Harosoyl13XX (Rpslb) .Williams79 ( Rpslc) |
P1103091 ( Rpsld ) , Williams82 ( Rpslk) . L76-1988
(Rps2), L83-570 ( Rps3a) ., PRX146-36 ( Rps3b) .
PRX145-48 ( Rps3c ), L85-2352 ( Rps4 ) . L85-3059
(Rps5) \Harosoy62XX ( Rps6 ) #1 Harosoy ( Rps7) th &
ERZEM KERMY, AHRAKERE. EE
BE K Williams x B % 18 e X HAMAEM 1A F,
HEREWERF, ZR. ATHREIRORE
HEFBEKRRY 41-1, HFEH B K 1a,1d.32,3b 3¢,
5.6.7.8, BilkRFERE V8 HHIRHERE, AR
HHEAR 12HIENHE MEFREFR,E25CR
BEARGTHERS~10d ATEM, EHRNEIRA
FTHLSERRERG TN GERZR 18,
Williams 1 14 S 3 &8 (R) #H78RH,

1.2 REERHE

F FL#kRUHEEE A ERABEERFHEGA
Z28H, MTBHELUAEE MRS,
BHIET 18 ~260CHREHR. #THERE. 8
BREE 1 MERFH R KERERERESTFNER
3 B FHJE 6 K 12 7 B U8 4K 69 3 6 & (30cm x 20em X
3em) W, BAFHPRAHGLHS A0, RF
F5 ml HETER4 41-1 EHREL AR EHES
Nk, BREREERARKEBEHE REBRALR
B, E22~24C 12 h BHB/12 h BREEGFTH
F,4~5dFHEREHFICRER. HETFNSHE Mor-
rison &V pR M, FH R EBLRABI =L BER
7K B AR 7 BE Hy B % ( Susceptible, S) , F M- {8 FE 5 ™
A BB B R BE /D PR (Resistant, R)

F REARARH T R R B sE T Him
5. BIMEKREDHI 20 ~30 BEFHTLUHEA R
EFWERZ R 10em HERHER D, HEFIRERERE
HI7E 25 ~29°C , i fR IR BE 5 I 7E 18 ~25°C 3 5% 12d
EHM., B TR ERESRHEREREHTFTF
lemfbR) 0. 8em KA O, RIS KR SIWI T 2216 T4
O4b, BFPETE 21 ~25CHATIRIE 48h, REFE AR
EHA~5 d FHTREEE, RETRESR
Gordon %17 Jy sk, Bl— MK R INFAH 80% LAk Rkbk
FET- MRS, IR 80% LA E AR IE 3 A= K W u$t
% FET-HERTE 20% ~80% M Ao
1.3 XEXFEADNABNSHBEBET

FBHATE R FH#TPUR L E 5% R 2 H .,
EEFREKHR BIMERBRA MM RRERA
DNAUS! FTF43 85 B £ 53 41 50 7 O B AR s B Michel-
more %" T B, SRR S MU bk DNA 1R 4
BTN, SRS MR DNA RS R,
1.4 SSRRiEHHT

SSR 5| ¥ FF 51| 3 I T M fit http://bldg6. arsus-
da. gov/% 7Epooley/soy/cregan/soymap. htm #1 Zheng
£ Bl EEA TAR AR,

PCRYHBREBES" BT, H BB,
PCR R K& K 10pl, 5 10 x PCR buffer 1pl,4
dNTPs 150 pmol/L,SSR 5|47 0.15 pmol/L,Taq B4
B 0.5 U444 DNA 2 ng/pl, Mg**2 mmol/L,ddH, 0
R, RMEFR94CHAY 3minl;94C Y 25 s;
47°CiR k 30s;72°C T i 30s,31 A& ¥, 72C 3E ff
5min;4C F{£ %, P ¥ 7 PCR-100 " #{L ( MJ Re-
search A Al &) F#1T, PCR F=¥y s ik fish o 5 B8
Tixier )5, PCR =¥ [ 6 % W A5 45 R G 46 Bt
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JR e e e 7k , L 3K R i R 0.5 x TBE,70W fE I R i
% 1h JFRERE, TR THEE,

GEATHEFARILIISIER SSR 5 Yk 8
% 18 1 Williams i b F13 3 (6] 9 BB 452, Xt
HBWREEEBESSENGRE, B FL,BEERE
SSRIRiCERERERBHEERNENRXR,
1.5 HESH

F Mapmaker 3. 0b #4347 SSR fRic S5Him £
EZEEEL LR, BHEA Kosambi EE ¥
BHEERBEER., DARBE 1 35 X (LOD)
BRTHEMTEENRRRE, R 7K LOD &
E/PMFRETF3.08IANESM, N Mapdraw 5K H#
ol yom A R H % 8 SSR AR ic M 12 E

2 GRE5SH

2.1 FEARHGR -1 FHOAKBEEIF
EMRIREE41-1 BHRE, 2% 18 A Wil
liams B[ 5B —B, R 18 FET-F K 0, %A

£1 BERi18 Wilams REZTERW AT R BHE KK

KB s Williams 5615 K 100% , B BH%, F, &R
FARERANTR, 555 18 WRA—H, kUK
FEE YR,

FEAAF, REEMA- 1 BHEHNETSE
RRE1, HEEH 196 1~ F,Bkkd, ZA IR
RIRBE 153 %, BORHE 43 Bk, B X BAKRR
WP, BAMTURA B S 3:1 M ( <0.98
<xhos =3.84), FELEM F,, 1 196 MK EF,55
ARENGOTR, 10 MKRENEE M AREY
B, AR J A BREE R, S 1201
RIS BEH (" =2.08 <xo0 =5.99) BAEHRE
B, RESHER 18 XM ATRBHMNTIIEN | X8
VR E B, LR EEL Y RpsZSI8,

2.2 HiFEME RpsZSIS I SSR iR 5EH

K T A B 4 4 T I 6 L B HL IS A s 4 753
5+ SSR 2| ¥4 BB 18 M Williams Z @] i £ 5%
wic, HPE 202 3519t 54, ERR L5
BlK RN 26.8% , BEJS, X 202 XEE W

Table 1 Reactions of Zaoshu 18, Williams,F, ,F, and F, , progenies from the cross of Williams x Zaoshu 18 to Phytophthora sojae

B &Y reaction type

R#s544 AR g maw 2
Cultivar and cross Generation Number ] HE B Expected ratio X
Resistant Segregant Susceptible

Bpis P, 20 20 — 0 - -
Williams P, 20 0 - 20 - -
Williams x 5. % 18 F, 5 5 - — — —
Williams x 2.2 18 F, 196 153 43 3:1 0.98
Williams x B2 18 F,.s 196 55 100 41 1:2:1 2.08

AR ERTESERE, RALTRESF A ARIFCERUREINIBLS X BUF

BEE % D1b % S BE#Y Sat_069 Fi Sat_183 i
BitmyhEad B, EREM R S5HiE %
X, #—#HIRIC Sat_069 1 Sat_183 K} F,#f

& 1:2:1(R2), B EHIRT,

£2 NABKKKEE RpsZSI8 REEYH SSR RiZERR 18 5§ Williams F, BEh N9 H

Table 2 Segregation analysis of RpsZS18 gene and linked SSR markers in F, population from the cross of Williams and Zaoshu 18
#£HE/FE BHAM WLZE M Observed No. B ) Py ol
Gene/ marker No. of F, population AA AB BB Expected ratio X 0.0
RpsZS18 196 56 929 41 1:2:1 2.31 0.25 ~0.50
CSSR45 183 46 106 34 1:2:1 2.10 0.25 ~0.50
Satt172 168 47 79 42 1:2:1 0.90 0.50 ~0.75
Sat_069 169 45 86 38 1:2:1 0.63 0.50 ~0.75
Sat_183 171 44 93 34 1:2:1 2.49 0.25 ~0.50
Satt274 170 41 95 34 1:2:1 2.93 0.25 ~0.10
Sat_198 167 41 89 37 1:2:1 0.91 0.50~0.75
Sat_415 17 51 82 38 1:2:1 2.26 0.25~0.50
Sat_289 170 35 95 40 1:2:1 2.65 0.25 ~0.50

AA =B85 18 (% FAN AB =4 BB ;BB = Williams B9 HM, % P=0.05 FE¥,] d/=3.84,2 df=5.99
AA = genotype of Zaoshu 18 ;AB = heterozygous genotype; BB = genotype of Williams. Values for significance at P =0.05,1 df =3.84,2 df =5.99
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Fig.1 Amplified products of SSR marker Sat_183 in partial F, plants
Z: B9 18 Zaoshu 18; W Williams; A . 5 224 18 25 B F, B # F,plants with genotype the same as Zaoshu 18;B; [f Williams & F, # ¥k F,
plants with genotype the same as Williams;H: % & 2 P& F, ¥4 F,plants with heterozygous genotype
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Sat_415 F1 Sat_289 % 6 A~4Ric 5 RpsZS18 #di, X
BAMCESBREYE 1:2:1 44, i BHERIE
(#£2),

JH Mapmaker3. Ob 3% {4:#) 2 T RpsZS18 #1 8 4~
EHSSR friC R EBE(E2), ERELE
k., #5i2 Sat_069 FI Sat_183 E fii T RpsZSI8 K
W, 5% EEHKBREEE S5 K 10.0 cM 8.3
cM, #7ic CSSR45 ) Satt172 {5 F Sat_069 — M, Tij
¥RiC Satt274 Sat_198 ,Sat_415 FI Satt289 fif F Sat_
183 —fl, FICEEME EWES Song £
B Y% B i PR iE—
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o
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Fig.2 Genetic linkage map of RpsZSI8 and the linked
SSR markers on MLG D1b of soybean
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B BEXTEEEN I PEMEET 15 4
AATRERERERY, ARREXTHHE

B EET M REBRBERERE Rps2518, 5
HCEENNRBARE R ER ¥, RpsZ518 Xy

BYEREE, A SSR #RiCH RpsZSI8 EAE KX
TENAHS FELBEDDL L, BINMABRERE
#% QTLs #b ,RpsZS18 B —A1E/rF%S# DIb |
EMHHEERERER,

FE4> FHE 4B D1b I, Burnham £ % E 1 4
5 SSR 1712 Satt579 BiF BB E J 3.0cM MK
ERERH QTL, Han £ %55 2 M4+ 515 SSR 47
Satt274 EY EH A BREHR QTLs , A FRIEE
8, RpsZS18 5 SSR #RiC Satt274 W ELE R X
14.1 cM, B, Han 2@ 2 A QTLs T fE S
RpsZS18 TEAAFR A B B 41 X 4™

EREAHFELBEDID FHEEMT B4
KEHHHBEEE, Hayes £ % Rod EMHE
Dib%8iR L, EXEL™ RBEY BK2
L R pS " EE YR LA BB G THE
H s 3 E K Rsa.Rsc-7.Rsc-8 . Rsc-9.Rsc-13 .Rnl
Rn3 #l Remo3, W XBEAH, BRFEC RAR
BRE® 1261, % 1267 1% 1265 E - F QI #
Dib EELHFA I MHNH KT RER S 4 5/ F
(SCNHER X3 RZREELHHMARZ F
SHENMEBNERARERBRKE X BEEREM
¥, WA EXEHFELH DI FHERWB L
AR QTLs, 0 1 M SR R QTLEY 4 M A
SRR QTLs"* 41 1 ML Tk QTLY , X
MRRY, KEFEHE DIb FERUEEE,

ER B MAKERBEEAA g, 2AMHE
W BAFAMENREZ—, AHRER
P18 P B R BN & 8 RpsZS18 E A 7E SSR 151t
Sat_069 FI Sat_183 Z ], 5B 4 SSR #Ric i ik 15 BE
495 10.0cM 1 8.3cM, T 5 RpsZSI18 K%
PIEE B8, B FX 4 SSR AR e AT HURE R
EERRRBRE, ARARMGICHTERREE
MEREES FHRED 98.34% , AT IR R
FHATFRBEENER, PR B EAFTERIL
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