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Abstract ; Phytophthora root rot(PRR) caused by Phytophthora sojae M. J. Kaufmann & J. W. Gerdemann is a serious dis-
ease of soybeaan world wide. The objective of this study was to identify the location of quantitative trait loci( QTL)in ‘ Con-
rad’ ,a soybean cultivar with broad tolerance to many races of P. sojae ,and ‘ Hefeng 25’ ,a soybean cultivar tolerant to P.
sojae in China. The 140 individual of F,.; RIL population derived from Conrad x Hefeng 25 were adopted , and field and green
hourse identification were conducted at Woodslee , Canada and Jiamusi, China in 2007 year, respectively. 470 pair of SSR
markers were used and 88 of them showed polymorphism. The genetic map was constructed with Mapmaker/EXP3. Ob and
QTLs analysis was done by CIM method of WinQTL 2. 0. Four markers Satt428 ,Satt600 , Satt325 , Satt233 , from three linkage
group MLG D1b + W,MLG F and MLG A2, were significantly associated with PRR. Each marker explained 5.47% to 27.
89% of phenotypic variance. Satt428 and Satt600 were mapped to MLG D1b + W, the genetic distance was 10. 9 c¢M;
Satt325 and Satt233 were mapped to MLG F and MLG A2 respectively. Quantitative trait loci on the linkage groups which
are associated with PRR was discovered firstly from Heifeng 25 ,and was mapped to MLG A2. The identified QTLs would be
beneficial for marker assistant selection of PRR tolerance varieties against China P. sojae races.

Key words : Phytophthora root rot; QTLs ; Tolerance

F K SR R ( Phytophthora: sojae Kaufmann &- EPNEL DS E 3 e ¥ a7 0F N B N B =974
Gerdemann) 51 () K G R MR B R B R RGL™ P HAEHRTAE™ . il TH LR, R
SR BOR MR E L R 1948 AR K BEARE L, R R A K AR B AR R R
FESC I I ENEE NN A BLLOK i =, B8 o 58 QRGN , FECR IR B E AR

s H #3:2008-01-24

EEM A : EEERSFEE S B H (2005DFA30340) ; S H B R 863 +151” ¢ Bwi H (2006AA10Z1F1 ,2006AA100104-4) ,
EE TN BT (1981-) 2, R AE BT 7 B s B R AR

BIREE 230, ¥ #2 , HH4 5f . E-mail ; wenbinli@ neau. edu. cn,



4 1] B G R FRE R A QTL 7347 573

WA RN, BRI TR R X K T R A AT
YA RIE R B 25RO A BR , N REA R il 20
MR A e RERE R LB T K
SLPEREARIEIA o I AR g — Fhow & i A0
HxpA KRG A BAERMEW. 4, M E
TERGHER A 8 LS T 14 DI R i
LD (Rps) ™7 o SRARAR A R B 1B R
ARIER G mAIEAE 30 rp 88 FUE AL T 8% B3 L
BEPURE FAE — > P A5 AR e B - RpsYB30,
Burnham Jj 52 % SSR 5 4y%f BAih [ | H A< FiHh [ 5]
HERY 93 {3 K E AP 15 /> 35k PR AU i) 5 [ R 0t e
HATHEE , A5 R R W FT GETE MLGA2 f77E — 1> E 4L
POwRRENT TR G R AR S A EPOR T
VEr, 35 7R A8 AR R , B 0% 2E B VRO T HY
L, 55 1 EHME R IR 2 v IR R A
R 73 , TR 7 T A DK 3 o v L S B
A

RN & K 4 2 8 56 F W) T 25 55 S B Conrad
5B TLA T 2 A G R 25 JR 380 Fos B H
SEFR BT R GREFAEAT I QTL 5 fr, I [ 5
o SRR R QTL, Ay T 5 PR 55 1) 43 - Jiff
B & A At ES A

1 #R57E%

1.1 EH

K AU A Conrad 54 =F 25 (14458 140
By FARTEL A28 R o Conrad J&: 283 22 4 5 B IF B
FAN R B AR R I F . A F 25 2RIk K
W R SRR R AR A NPT IR IR
WA s OS2SR AR S it il
1.2 BE#skiE

FIH R B PSS [F) b 38 TR A B AN, — 2 R4
FAEARWT AR & Rl — 2R EE T I K Woodslee
R A R
1.3 WREEE

i 14 45 5 T 2007 AEAE IS K Woodslee F14E:
AR SR 1 LA 1l 5 AT, I PR 1R AT R
FERh Y5 . Woodslee TR 25 A 1975 4F 5t FH ok Xk
2 (AR ) R 9 R R o T 1 R A T M Y B
SRR . FEAHTHE ) 1 B 1 i 06 2 92 FE AR e
ZAE H IR IO b

i e 2 7 B R3 B EA T, O B R

IR K S P B AR S R IR R (AR AR R R 0 e B
PUAE IR A 1. B RRAE VRS (RS BEA i Y (BE T
) BIKESE T 1 RG22 1Y) AE PR (3 S0 A7 AR DR &8 4E
TR ZEERBAR 507 ) BPEN R B AR S e .
Je = [ (H P PO REAR AR - 3ol ST (R AR RR B50) / H 1 T A
L] x100% *

P[] 3 ok B2 2 BEHLIX H 3% 31,3 m 47,6
em FRIE 2 IREH

TR RS A S MR, AR B, 3 IRE A
FETE TR R A R TR 22 AR B B B 4 R B0
TR SRGTE DA 224K L 3R, $ R 21 d J5 A
P R R I 5 X ) B SRR 9 A 1 O
AT AL,
1.4 PCR &5

K H 470 % SSR 514, i LA TAYHEARSA
BRA W G e B BRAT BEHLUSCER &2 9% 0 F, R H
CTAB 3£ BULNZ4H DNA, )72 1 Yu K 4517

SSR § 1% JH 20 L S AR 2, B 45 A DNA
(50 ng - pL.™")3 pl,ddH,09.9 ul,ZZ ik 2 wl,
MgCl, (25 mmol - L~ )2L, 519 (2 pmol - L3 L,
dNTP(10 mmol - L.7")0. 3 L, Taq fii (10 U - uL™")
0.3 pL, SSR % [ 7E PTC- 100PCR {¥ 1 # 17, 7F
94°CHIAEYE 5 min, SR J5 I AJEIF:94°C A5 30 s,
47°C 21 30 5372°C FE{H 30 s; FE R 35 WK £E 72°C
FEAH S min, B T 4C T {RFE. PCR 7Y [ 8 ul
PP e €2, 2% o (2.5 mg - mL ™' PR >4 .2 mg -
mL ™' 5,10 mmol - L™ 'EDTA,95% 4 &+
WERE ) , & T PTC-100PCR A H 721k 5 min, A
KIKIRE Y H A H1, PCR P47 POWERPAC3000
HLPKA T 100 W AE D) 38R, DL 6% 273 4 Ik e s 1
MR S R A i, L1 x TBE b 28 oh ik, HL 3k 4%
[ S a8/ =
1.5 BEEEERMAER QTL 547

FIF Mapmaker/EXP3. Ob FlI Mapchart2. 1 £
A A A g i B RO IR TR AS &
25 4 B AR UE T Conrad 47 BYICEN B, U 2%
A AE S H, R die ke -7 R Kosambi pRECEE
R B AL R (M), DU K 30eM 1
Sl oy i R AHES o AR iC iy AR ERE . R
Windows QTL Carter 2. 0 #4445 & X [A] 3 347 QTL
K, LOD KF 2.0 /4 QTL £E7E R B {E



574 K 5 R 43

2 HRESH

2.1 EmMAXERERERERXN QTL 547

FH 470 A~ SSR 5145347163 25 I Conrad [ 2
A, o 88 A~ SSR ARICAEACREAR [ AR 2 A8 B
X 88 A SSR FRicdEHA H3C R Y,

4 LOD [S{E K 2.0 B, A7 88 A orFhmic T
B QTL 437, 285 WinQTL 2.0 &4 X [a] k11
O 4 AN FARID (Sattd28 | Satt600 | Satt325 Fil
Satt233) 5K GRERAREIAIIC (R 1) o LS FHR
ICXTR e R TTHRHM 5. 47% 5] 27. 89% A%,
Satt428 1 Satt600 5 (Vi 7 H8i#E MLG D1b + W [, 3%

fEREESAEIE 10.9 ¢M; Satt325 1 Satt233 & of 78 & 4
BEMLG F f1 MLG A2 |, Sat28 S5HE)I| FifingE K
Woodslee [ [H] 4 2 11495 T 451 2% 358 Il 38 A0 5C , X 5
R RT3 98 6. 78% 1 11. 28% ; Satt600 5
HEJFIE R Woodslee FH [A] %57 K 55 4 b 174) ik 35 422
T 6 ) 3 40 2 23R 3 AH O, X 3 40 2K R BT i
KA K 27, 89% 5. 47% _19. 28% I 7. 57%
Satt325 5 Woodslee H [a] % 5%F 1 Woodslee J& % 2 Fh
S 1A T I 2 R N AR OC, X A 2R R TR R
AR 6.78% F1 7. 21% ;Sat233 5NE K Woodslee
TRIVRE 1| FH TE) 26 1) 2 401 2R 236 0 35 0 G, o 3 i
SRR TTRAR ST N 4.98% FI 14. 1% (% 1) o

# 1 SREEFRIEHRASE T hRC

Table 1 Markers associated with phytophthora root rot tolerance
HEYRE Iy TR IX[a] Mo YE T )
QTLs R*/% LOD
Linkage Marker Intervals Location Identification
D1b +W Satt428 QPRR-1 Satt428- Satt005 #¢J1] Huachuan [H 6] %8 7€ FI 6.78 2.7401
D1b +W Satt428 QPRR-1 Satt428- Satt005 Woodslee [H 6] % 7€ F1 11.28 2.5686
D1b +W Satt600 QPRR-2 Satt600- Sat089 #¢J1] Huachuan [ [6] %8 7€ FI 27.89 3.2111
D1b +W Satt600 QPRR-2 Satt600- Sat089 Woodslee [H 6] %8 7€ FI 5.47 4.5756
D1b +W Satt600 QPRR-2 Satt600- Sat089 Woodslee Mg 1 19.28 3.4565
D1b +W Satt600 QPRR-2 Satt600- Sat089 AT Huachuan e 1 7.57 2.9876
Satt325 QPRR-3 Satt325- Satt554 Woodslee FH 6] %8 72 FI 6.78 3.3129
Satt325 QPRR-3 Satt325- Satt554 Woodslee e 1 9.21 4.0186
A2 Satt233 QPRR-4 Satt424- Satt437 #¢J1] Huachuan [H 6] %8 7€ FI 14.1 9.8575
A2 Satt233 QPRR-4 Satt424- Satt437 Woodslee [H 6] %8 7€ FI 4.98 5.3837
FI. field identification,IT; inoculation identification.
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Fig.1 The analysis of QTLs associated with the tolerance to

phytophthora root rot disease in soybean
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