25 1

Vol.25 No. 1
2006 2 SOYBEAN SCIENCE Fed. 2006
: ' Kangfu Yu® Terry R. Anderson’
Vaino Poysa’ : !
(1. ) 150030; 2. ;
3. ) 150030; 4. ) 150030)

A 1200 MRAPD KL 3|40 4= 341 3+ SSR 31443+ Conrad X 0X76049 £ 48 A & (RIL)
Fo.o BE ARG AT K 298 BARBRA B 347 QTL ©4%. RIBEA DeE & MR &£ MLG DIb+W
2 MLG M & 42 L4M% 3 AMQTL, B QP -1 (OPL18 - 800bp) QP -2 (OPNO03 - 600bp) #=
QP -3 (Satt536 4= Satt463) . & M TL MmE MK 69 Ak £ 13.34% 2] 22.31 A F. QP

—14QP-2%2%% QTL %47 (Mapmaker/ QTLIL. 1) %% 4 (2000 4F4= 2001 4F) % & ( Wood
slee A= Werver) F ¥ 5% FARK F49 Thk 253134 44. 5% , QP -3 2F 2001 5 Woodslee X 35 % 49
FREARKEG TR ER 15.2%, QP — 1 3+ 2000 5F Woodslee iX I & 69 % F AR K £ Trak £ 4
21.55%, 2000 4 Wever iXJ.& 095 FM K F 09 Tk £ 16. 71% . A XA FHE -3 mEFHRE

B THRE R 22.31%. KRS HAESHRETRAA TN, BREAMNE W QTL, TAKEAF M LT

P 89 & B A AR, AASS 0t K 298 BAR AP e THIBIL R .

K 25 BREAREHR; QTL; At
S 565. 108 A

( Phytophthora sojae )

M

(Schmitthenner, 1985).

b

, 7 13 Rps

b b

(Ward 1990, Anderson Buzzell,

1992).

b

b b

63

(Morgan, 1965; Leitz Hartman, 2000).

2005 - 04 — 14
863 (
(1978 -)., . .

s E —mail: w enhinli@yahoo. com,

1000 - 9841(2006)01 - 0023 - 05

, (Shafer 1971, The
mison , 1988). s
QTL ,

RAPD SSR
QT LS .
1
1.1
0X760

Conrad Fs . 0X760

: 2003A A207060 - 4) .



24

H arrow
, Conrad ( Fether , 1989)
1.2
2000
(Woodslee  Weaver) , 2001
(Woodslee)
Woodslee , 1975
Weaver
(Anderson  Buzzel, 1992) .
R3 ’
(Buzzel A nderson, 1982).
( . . ) (
)
° . 3m
, 50 , . =[(
- )/ 1< 100 %.
1.3 PCR
RAPD SSR ,
RAPD 1200 ,SSR 341
F2 6 )
s CTAB DNA,
Yu K, S. J. (1999),
RAPD 204 L )
DNA (20ng/"L) 2 "L, 11. 5L,
211, (25 mM ) 241, (10ng /ML) 21,

dNTP( 10mM ) 0. 3#L, Taq (10U /#L) 0. 2*L.

RAPD PTC - 100 TM peltiter thermal

cycler ,94°C 2min,

94°C Imin; 36 C Imin; 72°C 1 min;
41 72°C 10min, 4 C

PCR 1.5% . .
SSR 2001, . DNA

(50ng /L) 2L, 11.5L, ML,

(25mM) 2L, (2 pM) 2L, ANTP (10mM)
0.3"L, Taq (10U/L) 0.2*L. SSR

PTC - 100 TM peltiter thermal cycler ,

Smin, .94°C
47°C 30se;;72°C 30 sec; 35
72°C Smin, 4 C . PCR
81, (2. Smg/mL , 2.5
mg/mL , 10mM EDTA ,95%

)s PTC - 100 TM peltiter thermal cycler
Smin, . PCR
POWER PAC 3000 100W

. 6% . IX
TBE , , 1991; Trigi
zano , 1998),

1.4 QTL

M apmaker /EXP3. Ob (Lander
1987) ,
(eM),

94 C 30 secs

(Bassam

Kosambi
30 cM
WinQTL2. 0 QTL , LOD
2.0 QTL )
0X760 A, Conrad B,
H, “ =7,
M apchart2. 1

2

2.1
341  SSR (0X760
Conrad) , 89 SSR
. 89 SSR
. 49 SSR
. 14.37%. 49 SSR
Harrow
85 SSR
. 134 SSR . 1200
RA PD (0X760 Conrad)
, 202 RAPD
, 202 RAPD
. 39 RAPD
. 3.25%. 173  SSR
. 101 SSR
1999  Cregan 20
17 . (MLG D1b
+W MLGM) (
1). 101  SSR  RAPD
3000 cM,

RAPD
RAPD

29. TcM,



1 : QTL 25

Dhl+yw i
00 satt274

0.0 —fe~ OPQLS
206 T satt 172
875 satt 138 S § 0POQ20
) ., 144 4 ““::0?0003
883 i 170, 8 ~p=0PQOS
1262 satt 579 224, _{] OpvoOL
1483 satt 041
1728 PROG-6000p 2
1797 satt42e  OFBBOS 802, 8 4. sl
188.5 PLIS-800bp « & & o R | s
2100 = 0pJ 08 B el 12 2 9% Y
Woodsles 2000 1 % Weaver 2000 - &
® WEHSEERETIREE s 4
1
Fig. 1 Soybean molecular genetic map based on RAPD markers and SSR markers
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Table 1 Markers associated with PRR

R*( %) LOD
Linkage Marker Year Location (%
Dlb+W OPL18- 800bp 2000 Woodslee 21.55 3.7367
Dlb+W OPL18- 800bp 2000 Wever 16.71 2.5737
M Satt536 2001 Woodslee 15.57 2.3083
M Satt463 2001 Woodslee 14.71 2.3025
D1b+W OPL18- 800bp 2000+ 2001 Woodsleet Wever 22.31 5.9764
Dlb+W OPNO3 - 600bp 2000+ 2001 Woodsleet Wever 13.34 3.3910
: R? , LOD
Note: R is R —square or the proportion of the phenotypic data explained by the marker locus; and LOD is log of odd score.
s 2 QTL
13.34%. Satt463 Satt536 2001 Wood Table 2 M ultiple genetic loci jointly associated with PRR
slee
’ R2( %)
15. 57% 14.71 %o Year Linkage M ark er
QTL (Mapmaker/ QTLI. 1) QP 2001 MLG M Satt536+ Sati463 15.2%

2000+2001 MLG D1b+W OPL18-800bp 44.5%

-1 (OPL18 - 800bp) QP -2 (OPNO3 - 600bp)
+0PNO3 - 600bp

44.5%, QP
-3 (Satt536 Satt463) 2001  Woodslee
15.26( 2).

: R?
Note: R?is R — square or the proportion of the phenotypic data

explained by the marker locus.
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OPL18 - 800bp QP -1 10. 37c¢M, 22.31%;QP -3 Satt536  Satt463
OPNO3 -600bp QP-2 5 11cM; QP - 1 , 16.48 M 6.88 M( 1),
2000  Woodslee Chi — test (P<<0.05), OPLI8 - 800bp.
21.55%. 2000 Wever OPNO3 - 600bp.Satt463  Satt536 AA:BB

16.71% , 1.1 ( 3).
3 ConradX 0X760 Fs x?
Table 3 Segregation of the marker loci associated with PRR in the Fs population (Conrad/0X760)
consisting of 62 lines and tests for distortion using Chi — square tests
Marker genotype
x? Df P
Marker Link age AA BB N
OPLI18 - 800bp Db+ W 33 29 62 0.258 1 0.61143
OPNO3 - 600bp Dib+W 30 29 59 0. 161 1 0. 896417
Satt536 M 29 31 60 0.129 1 0.796253
Satt463 M 34 28 62 0.580 1 0. 44606
AA Conrad . BB 0X760 . N e Chi -
square , Df x2 s P AA: BB 171

Note: Genotype AA is homozygous for Conrad allel, and genotype BB is homozygous for 0X760 allel. N is the total number of plants that

have valid scores. X2 is the Chi —square . Df is the degree of freedom for Chi — square test. P represents the Type I errors rate for

Chi - square test. T he expected ratio of AA: BB for each lociis 1 * 1.
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MAPPING QUANTITATIVE TRAIT LOCI INFLUENCING TOLERANCE TO
PHYTOPHTHORA ROOT ROT IN SOYBEAN
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Abstract The purpose of this research is to identify quantitative trait loci (QT Ls) on the linkage groups
which are associated with Soybean phytophthora root rot (PRR), in a population from a cross between
Conrad, a soybean cultivar tolerance to PRR in the field, and 0X760, a breeding lines susceptible to phy
thora. DNA amplified via polymerase chain reaction using simple sequence repeat (SSR) marker and Ran
dom Amplified Polymorphic DNA (RAPD) marker. Based on the data of PRR at two locations, Woodslee
(2000 and 2001 ) , Weaver (2000) , and the two locations, two years average loss, four markers OPL18 -
800bp, OPN 03 - 600bp; Satt536 , Satt463, from two linkage groups, MLGD1b+W, MLGM , were sig
nificantly associated with PRR . Each marker explained 13.34% to 22.31 % of phenotypic variance. T hree
putative QTLs : Q P - 1(OPL18-800bp) Q P-2 (OPN03 —600bp) » Q P-3 (Satt536 and Satt463 ) cor
responding to these four markers . were designed. Multiple QT L analysis( Mapmaker/ Q TL1. 1) showed
QP1 and Q P - 2 jointly explained 44.5% of the phenotypic variance for the two locations, two years aver
age loss . Q P =3 explained 15.2% of the phenotypic variance in Woodslee for 2001. QP - 1 explained
21.55% of that in Woodslee for 2000, 16.71% of that in Wever for 2000, 22. 31% of that for the two loca
tions, two years average loss. Few QTLs were detected to be stable across most environments, which was
useful for marker assisted breeding.
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