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Identification of Resistance of Soybean Landraces to N1 and N3 Strains of Soy-

bean Mosaic Virus

GAO Sai-nan,ZHAO Xue, LI Wen-bin, LI Hai-yan ,HAN Ying-peng
( Chinese Education Ministry”’ s Key Laboratory of Soybean Biology/Key Laboratory of Northeastern Soybean Biology and Breeding Genetics of Chinese Ag-

riculture Ministry, Northeast Agricultural University , Harbin 150030, China)

Abstract: As an important germplasm resource, landrace is very important for the material selection of soybean genetic breed-
ing. In this paper, 46 landraces were friction inoculated with N1 and N3 strains to select SMV resistant germplasm. The re-
sults showed that there were six landraces resistant to SMV N1 including Tiejiazi, Tianedan, Qingrenheidou, Heidou, Daqin-
gren and Dongdou. Six landraces were resistant to SMV N3, they were Tiejiazi, Tianedan, Qingrenheidou, Heidou, Huamei-
dou and Xiaobaiqi. A total of 4 landraces were resistance to both SMV N1 and SMV N3, which laid the material foundation for
breeding resistant cultivars. Molecular assisted identification utilizing SSR markers Satt 114 related with resistance gene ob-
tained by previous studies. The results showed that a total of 8 landraces were resistant to SMV of which Fengdihuang and Xi-

aobaiqi were reverified through friction inoculation test and further test and identification should be done.

Keywords : Germplasm ; Soybean ; Landrace ; Resistance identification
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Table 1 Tested landraces
dh b Variety 415y Province AR Variety 415y Province iR Variety 4 15y Province
F B Tk AR o BRIE TR B TR
Fengdihuang Jilin Maoyandou Gansu Tiejiasilihuang Jilin
BRI R E AN ARG 52 Sy AN BIR Y. By
Heimoshidou Heilongjiang Duludou Heilongjiang Lvgundou Shanxi
5 THEE 5L Bp i R Bp i Bt L7
Nidinghuameidou Heilongjiang Qingrenheidou Heilongjiang Tiejiazi Liaoning
TR FAIN M e HRLE R[4
Aijiaozao Jiangsu Cudou Hubei Heikewudou Hubei
IS Wi W WL EAY0: e
Huameidou Hube Jianghuangdou Hubei Laoshupi Hubei
535452 HAR T L HEZ e
Lvpidou Jilin Houzimao Hubei Baimaodou Fujian
KRABE I (a1 FE /N WL HHEERSA Rl
Dabaimaodou Heilongjiang Huichaxiaohuangdou Hubei Youwudou Hubei
WED Wir FEAHA VLV IR e
Huangmaodou Hunan Shangraobayuebai Jiangxi Hongzhudou Hunan
L2552 WL A5 WL ANER ) WL
Fengwodou Zhejiang Dongdou Zhejiang Bayuehuang Zhejiang
EYiALLbE (ASA WL RFRGHE Wit TERET &L RAN
Heihuatiangengdou Zhejiang Dacaidaqingdou Zhejiang Huabanqingdou Zhejiang
ERTED et RIGHE Ly KFL Ha
Yapoche Heilongjiang Tianedan Shanxi Daqingdou Fujian
BT k|4 INRIFRE L BT JCEAE BRI
Heidou Hebei Xiaolimoshidou Heilongjiang Yuanbaojin Heilongjiang
fAE WL NE/S JANii] s 1LV
Panshidou Zhejiang Dahuangzhu Jiangxi Shaxindou Jiangxi
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fmAP Variety 4 15 Province ihFf Variety

415y Province ih Al Variety 41y Province

/NE L7 - Th 2
Xiaobaiqi Liaoning Pindinghei
HRT L7 RO
Xiaheidou Jiangxi Chasedou
BRI Utp Ay
Heilongjiang Silihuang

IR R e 2R I
Jiangxi LI PY
Shandong Huipizhiheidou
Bey) AN Wk Ly AN
Heilongjiang Huangbaozhu Heilongjiang

1.2 KEEMRESEMAE

F ALY 46 13 BRI 0 HA% T B SR
Ty RrERD 20 R 1, H S, B M BE T2 BR AP AL
AR , 76575 — X B 58 4 J I I, SR N T B8 4 422
T o0 B4Rl N1 A N3 BRR 758 — 58 = th &2t
JETTIN, FRIAE 7 ik B 5 — UM A
1.3 SSR 5> FHRCHBIETE

H PRI 58 SRAT 7Y 5 S8 M5 B0 B 1
FEPIAHSEAY SSR FRiT Sattl 14, BEAT /0 FARICHE Bh %
JE AR IRy LG F(GmO3) , {5453’
755 GGGTTATCCTCCCCAATA , FiEg |4 3'-5' 1%
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R EAR TN 20 L, R AR R AL 42 pl AR
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12. 4 L ddH,0, SSR % 7E PTC-100™ peltiter ther-
mal cycler 4T, 7F 94°C T #4 10 min, 4% J5 A
HEFR ;94°C 251 30 5353°C &4 30 s572°C #E{H 30 s
ER 35 Y T2°CHE 7 min, BT 4°C T RAF, #f PCR
FERIHIN L 8 WL F R 2% ph R (2. 5 mg-mL ™
M2 2.5 mg-mL ™' —H 235,10 mmol - L™" EDTA,
95% EE W) , BT PTC-100™ peltiter thermal
cycler P75 10 min, B T 4°C N4%14F., PCR F=Y1E
POWERPAC 3000 HL3k{¥ | 100 W {HEIZK, VL 6%
SR TR Tt e b v 0 P JE Ry A B, DA 1 x TBE hy 2
W, FL UK S R YA I
L4 S RIRE

A PREQNT AR AR AR KOER, TR TR AR,
RS R AL, v R T 4k A6 ith B e, AR
Tl AERER L, R A B0 B IR A4 4 i Bl
BOOE, AR AR B R, R 2 H0 At L 4
a5 Al CHEAEM BUBE, AR AR S B AT, AR
T 5 E R TR A A A i, DR B BEA AT, A AR
AL TG AR R R . AL SRR iR 2
R SRR N o SRR A i S A

PUAEM R REE S « THEFN IS 14 d 04 A 1
O ALFERE RIS 0, M R 7 d IR —IK, +F
730 d SR S TR R
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Table 2 Resistance identification standard of SMV

G4 9o 17 50 Ptk e
Grade Disease index/% Resistance
1 0 FPt HR
2 1~20 Pim R
3 21 ~35 T MR
4 36 ~50 gk MS
5 51 ~70 J&IR S
6 >70 B HS
2 ZHRESMH
2.1 46 PARXKEMEN N1 th R RIERY
T

B 3 ATAL X N1 BR R 2 S B pr kAT 6
0y, SRR 13% , 0 5 R H - BT BRIET
AR RIS EE R RGN AR R B 1Y
RSN 14 43, S B 30% , 53500 S FL S R
g BEE KAEE . BHEY 4% 9. \H
WAL S R RE R A AT D
KB R R T R N OBR R A A R A
17 453, 5 2R R 37% , 43550 Rt IR 5 k358 DU
wOMME s R LEE g E AEE . mTE
AN WCANTHENS N - 5 SR 52 3 MEAAN X N NS AN
BUER NEE CPTRR R RS VORI
2.2 46 BARRKEFFEI NI HKRZHFHFEEH

S

B 3 ATAL X N3 PR R 2RI S B p R 6
By, iSRRG 13% , 5 5 R A BT BRIE T
UACISAS <7 - ISRV I SPO KR 7 5§ W a7
IR 9 0y, i S B 20% , 5350 o FBR B
GMRTHEE ZHR BT EEG . ER
B REAT CFTR KB BTG X N3 BRR 2w
BB 26 17, 5 S A B R 57% , 43 51 R R
TR DR S S SR T R T A TR
TE AEY KABG . HENET ST HE
G bRAAR AT AT\ B R
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2.3 46 AR KEF X NLN3 R RE SR
HERO
H13% 3 m 0,46 Gy Al s b, AR T Bke T
RIEHE REX 4 AR NI N3 Bk R R &
YU, AT SRR 8. 7% 5 % N1 Bk 28 52 B i T Aol
BT SR RN Y 37 % , % N3 Bk 2R 5 B0 feg J i) ol o

S 52% R UT N3 BR R ARXT T N1 Bk R 2
SRTEAR AR, RIS — B S P bL
b B REOR AR Bk T AR A
LT AL N BN Z BT R R, R B AR JE M IX
AIRPRL A AR

ABEFE T, HUbk S 4R R, 46y R K
HNL BR R IHOR AR 6 43, N3 Bk 2R I HTis A1k
6 fiy , AHMebt NL N3 BRAR AN 4 177

3 46 MARRFBMEMA SRR SHNHEBEL
Table 3 The disease index of 46 cultivars inoculated with SMV

- EARERA Ry EunEasgil - EunEasgily el
i N1 Resistance N3 Resistance o N1 Resistance N3 Resistance
Variety Variety
evaluation evaluation evaluation evaluation
FH AR 2
0.33 MR 0.50 MS 1.00 HS 1.00 HS
Fengdihuang Maoyandou
BRIETIRL B BREE
1.00 HS 0.75 HS 0.33 MR 0.67 S
Tiejiasilihuang Heimoshidou
WA e K HIR
1.00 HS 1.00 HS 0.33 MR 1.00 HS
Duludou Lyugundou
5 THEE et 1)
0.50 MS 0.67 S 0 HR 0 HR
Nidinghuameidou Qingrenheidou
BT FE L ‘ ‘
0 HR 0 HR 1.00 HS 0.67 S
Tiejiazi Aijiaozao
T fLJE L
0.67 S 1.00 HS 1.00 HS 0 HR
Cudou Huameidou
G LSS
1.00 HS 1.00 HS 0.33 MR 1.00 HS
Lvpidou Houzimao
Ktk E ‘ R
0.67 S 0.67 S 0.33 MR 0.67 S
Jianghuangdou Laoshupi
HED pNEEEL=)
1.00 HS 1.00 HS 0.67 S 1.00 HS
Baimaodou Dabaimaodou
Al #E /N L =2
1.00 HS 1.00 HS 1.00 HS 1.00 HS
Huichaxiaohuangdou Youwudou
HWET EHAIE
0.67 S 1.00 HS 0.33 MR 1.00 HS
Huangmaodou Shangraobayuebai
0.67 S 1.00 HS 0 HR 1.00 HS
Hongzhudou Dongdou
YR N #
1.00 HS 0.50 MS 0.67 S 1.00 HS
Fengwodou Bayuehuang
RIEH T KFERFE
0.67 S 1.00 HS 0.67 S 1.00 HS
Heihuatiangengdou Dacaidaqingdou
TEPEH JERHE
1.00 HS 0.33 MR 0.67 S 0.50 MS
Huabangingdou Yapoche
KIGE Hi
0 HR 0 HR 0 HR 0.67 S
Tianedan Daqingren
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g3
- B BUrEEN i BUrEPEAN BN
" N1 Resistance N3 Resistance " N1 Resistance N3 Resistance
Variety Variety
evaluation evaluation evaluation evaluation
R KRR E S
0 HR 0 HR 1.00 HS 0.50 MS
Heidou Xiaolimoshidou
JCE A HAT
0.50 MS 1.00 HS 0.67 S 1.00 HS
Yuanbaojin Panshidou
7 P
KB 0.75 HS 1.00 HS v 0.67 S 1.00 HS
Dahuangzhu Shaxindou
N=T PR
1.00 HS 0.00 HR 1.00 HS 0.67 S
Xiaobaiqi Pingdinghou
VR BT AT
RELX 0.67 S 0.67 S H 1.00 HS 1.00 HS
Huipizhiheidou Xiaheidou
HRET CaEsS N
0.67 S 1.00 HS 0.50 MS 1.00 HS
Chasedou Huanghaozhu
Utp Ay B
1.00 HS 1.00 HS 0.67 S 0.67 S
Silihuang Heikewudou

2.4 46 BRFFHEE SSR S FHMETELER
FIFH 55 9K A 5 75 908 B0 s 6 IR A6 o R 3
B SSR ARic Sattl14, X} 46 {34k FZFh R E4T 50 T
W% (K 1), LLA 4 93-046 Fl Conrad y %if IR
(ZR4% 93-046 L N1 ¥k %, Conrad B N1 #RFR) , 45 R
A 8 R R APUR T (E 1), /3 R TET

BT RIGE REC H I RE A EHE AN
FUBFo FEEEE SR IL e 45 1 b, B N1 bR
FRPUZ P, T SSR il Bl %5 1 25 R P ; 18
BHEMIEEEE SR DA NL bR R R B R,
1115 SSR 4 B 42 5 45 R 950

8 9 10 11 12 13

1~ 13 2RI 93046, Conrad , £k 36T, G e W, R B, RIS, REF(, LEE, FR

BLAE TR, FE N A

1-13 represents Dongnong 930-46, Conrad, Tiejiazi, Lyupidou, Heidou, Tianedan, Daqingren , Hua-

meidou , Qingrenheidou , Dongdou , Houzimao , Fengdihuang , Xiaobaiqi.

1 Sattl14 fge kM

Fig. 1
3 &gt

X RSl B A o B A BT P Xk AT
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A B EAR , SR 2R 20 5 5 1 03 il B S e AR A
(77 O R T B Bl (R ) EAT DR S8 5 T LR i
MR MERTE . 1 46 Y SR ZRRH AU 4 1
PR SMV N1 N3 bR R BAHBUHE, 5 Sl i
K 8. 7% , I BES A RHE A, AN BRI L]
REACTT AR R A PR R TR S/ 5 3 T BE 4%

Electrophoresis detection of Sattl14

Ttk M1 SSR A Bly 2 5 1k 25 SR AN FH A A 4 ) 2
FINEBE, 7T REJEE 458 12 i ik 205 SR8 A 1 o B 22
A Rt — B A RTSY

PG PP RWIH A SRR RN T8,
S B A 38 A S A S v, {ELR: AR R T Rl
Hh, FHIR R B, 3 55 68 A it A ) DR A R 5
R BUDA K, TN I N 58 3 R AR BT IR S, TR A
A5G WA A ZAPROLEE PO S DLl T 73
B, ST 28 1 58 2240 SMV 48 R BT 9 5L, LA
N IRE DN = DO LI A8 i L e oy ]
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T AR T O R AR AL, T B R R
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AHCNLARZR B BUEAOR A AR v, 06 28 7% Rl
AR 46 5 (T4 ) VRIS E (1ILUVE4Y ) VK
BACLPEE) BRE (WO s [FAE, FERF B 40 N3
PR B BTV RL T R v, A S IR RIS 8 (1
P9) R (L) ; R R F AT NTON3 Rk R itk
MR R E EE IERIGEMAET

&% ik

(1] BER, MiEoF, 2 Rm, &5 . R E A7 3 DX R 5 o % 5 %
REMLMFREPELE [J]. RRLF,1995(5) « 25.
(Yang C L, Shang Y F, Li C S, et al. The resistance identification
of national northern soybean cultivars to SMV[ J]. Shandong Agri-
cultural Sciences,1995(5) :22-25. )

(2]  HfZepl, Wby, JR3ELT 45 . R Rp I REIEXT SMV 7KL 3 %
BRARFNEE 7 SRR RODUHESEE LT ], P E R, 2008 (2) :48-
50. (Gao L B,Cao Y P,Zhou F H et al. The resistance identifica-
tion of soybean cultivars to SMV N3 and Huanghuai 7[ J]. Chinese
Seed, 2008 (2) :48-50. )

(3] #f%e, 20, s, & . [ A A 4330 b Al X R S A M B e
PR E [J]. Hedb 4R 24,2008 ,23 ($#6T1]) :252-255. ( Yang
H,Li K,Yang Q H, et al. Evaluation of resistance to SMV of cul-
tivars from soybean national and local regional test in 2004-2006
[J]. Acta Agricultural Boreali-Sinica,2008,23(S) :252-255. )

(4] FBARM, v, BRANAA , 45, ROl B 0E TR0 SMV3 5 bk & /Y
BUrE % [T]. K ERE,2000,19 (4) :299-306. ( Zheng C M,
Chang R Z,Qiu L J, et al. The resistance identification of soybean
cultivars to SMV N3 [ J]. Soybean Science, 2000, 19 (4) :299-
306. )

(5] BETmm, 585, w5 . ANEE B R EH R (R) X AR
RIS R RER R A PTIESEE [T ] RO 2274,
2011,42(10) :16-19. (Teng W L,Lu S Y, Gao Y, et al. The re-
sistance identification of different soybean cultivars from different
provinces to strong and weak SMV strains[ J ]. Journal of Northeast
Agricultural University,2011,42 (10) :16-19. )

(6] Z=3CHs , XV, T4 . REMBIFTEN AL SMVL 550 3

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

SHRAMPUESEELT]. b EMEHEY 4, 2009,31 (1) :94-
96. (Li W F,Liu C Y,Yu Y,et al. The resistance identification of
soybean cultivars to SMV N1 and SMV N3[ J]. Chinese Journal of
0il Crop Sciences,2009,31(1) :94-96. )

EEVE LI o e | ST IR SR e | AR 9 R NS 11/ DS A
SMV BRFR M4 [J]. e 4R , 2006, 21 (3 ) -
183-186. (Wang Y M,Hou C Y,Zhang M C, et al. Soybean culti-
vars’ resistance identification to six strains of SMV major planted
in Hebei province[ J]. Acta Agricultural Boreali-Sinica,2006,21
(S).183-186. )

PRI AR B T e, 4 . TR R S0 R B R T b Rk ke
SMV JATHRZR PP IES [T]. o E iR E Y 2 3], 2009, 31
(4):513-516. (Chen S Y,Zheng G J,Yang Z L, et al . Evaluation
of resistance to SMV of soybean core collection from Southern Chi-
na[ J]. Chinese Journal of Oil Crop Sciences,2009,31(4) :513-
516. )

FIIE, 2590, BRI, &% . B4R SORAE (i) DXt i o K
AR AU AT [T ] P OB 2 4, 2007, 29
(1):86-89. (Bai L,Li K,Chen Y Z,et al. Evaluation of resist-
ance to SMV of cultivars from soybean national and local regional
test[ J]. Chinese Journal of Oil Crop Sciences,2007,29,(1) :86-
89.)

L, Xk, 2, 4 L R OK S KRR R SMIV Al
SCN LA T [ 1] K EEARH#,2013,32(5) :671. (Li K, Liu
Z T, Li HC, et al. Resistance to soybean mosaic virus and soy-
bean cyst nematode of soybean cultivars from China national soy-
bean uniform trials[ J]. Soybean Science, 2013, 32(5) :671. )
BS54 . KEXT SMV U B RIE X 5 R0 %
FELT]. PR E%,2004,37(10) « 1422-1427. (Zhi H ],
Gai J Y. Performances and germplasm evaluation of quantitative
resistance to soybean mosaic virus in soybeans[ J]. Scientia Agri-
cultura Sinica,2004,37(10) . 1422-1427.)

BHES, BB, BRI AR, 4 . 2002 ~ 2004 4F [ 58 K G XK
T R GAEM IR TR P [T]. KEFR4,2005,24(3)
189-193. (Zhi H J,Gai J Y,Chen Y Z,et al. Evaluation of resist-
ance to SMV of the entries in the national uniform soybean tests
(2002-2004) [J]. Soybean Science,2005,24(3); 189-193.)
PR EL . KEZAEMREER M HBAT]. &¥EY ,2013(3)
218-219. (Gao L W. Soybean mosaic virus and prevention and
treatment| J |. Economic Crops,2013(3) :218-219. )

SRR AR, e, A AL AR ER I b DX T A K R R
JRBUVE S LR RS VE R OC R [T]. 4% B~ 41, 2008, 38
(4):382-387. (Shi Y F,Zhu Y B,Long R,et al. Relationship be-
tween soybean mosaic virus (SMV) resistance and several enzyme
activities from wild soybean in the eastern coastal region of Hebei
province[ J ] . Acta Phytopathologica Snica, 2008, 38 (4 ) :382-
387.)

AL MRS BRAL, 55 . KRS 77 SRR 2 RV A0 2
REMRTL R WP SE [ T]. A8t 4% BRI 24 42, 2013, 14 (6)
1025-1030. (Li Y H,Du C Z,Chen H,et al. Study of genetic di-
versity and population morphological characteristics of soybean
landraces in Chongqing[ J]. Journal of Plant Genetic Resources,
2013,14(6) :1025-1030. )

WARAE, EDe, K . AL RS SRS A [T ] A
Wis AL BRI 2 )k, 2009, 10 (4) :560-565. ( Yang C Y, Yan L,



14

3R 53 A R R AR BON AL MR TR N1 N3 bR RBP4 E

123

[17]

[18]

[19]

[20]

[21]

Zhang M C. Genetic basic of landrace soybean in Hebei [ J]. Jour-
nal of Plant Genetic Resources,2009,10(4) :560-565. )

ZEbRIE, ERINAE , L, A5 . o I R g T B K L (Glycine
max L. )SSR F 12 0910 5 B M B b GBS 1. 102540
2005,31 (6):777-783. (Li L H, Qiu L J, Chang R C, et
al. Defereniaion and geneic diveriy of SSR molecular marker for
Huanghuai and Southernsummer sowing soybean in China [ J]. Ac-
ta Agronomica Sinica, 2005,31(6) :777-783. )

VP, BRI, # v BT, A5 . R SSR BRiC % 5E R BLAD BT B
WL, rhEARE R ,1999 ,32 (14 F]) :4048. (Xu Z Y, Qiu L
J, Chang R Z, et al. Using SSR markers evaluate soybean germ-
plasm[ J]. Scientia Agricultura Sinica,1999,32(S) :4048. )
MLz BREHAE , 3 Y dE, 45 . P9 RSy SR Sk
AR K SSR pric gt fe SR LR (] b ok
VER2#41% ,2003,25(3) :24-29. (Lin F Y, Qiu L J, Chang R Z,
et al. Comparative analysis of agronomic traits of landraces and cul-
tivars and SSR markers genetic diversity of soybean in Shanxi prov-
ince[ J]. Chinese Journal of Oil Crop Sciences, 2003,25(3) :24-
29.)

R, WS . RS hRIC KA B R A EOR 9 &
[J]. KERE,2009, 28(15):917-925. (Li W B, Han Y P.
Development of soybean molecular markers and molecular marker
asistant breeding[ J]. Soybean Science, 2009, 28 (15):917-
925.)

ZEICAR R, I, 45 . RZFN TR SMV SRR AR S

[22]

[23]

[24]

[25]

BEPCIERY SSR FRiCK B S e [T]. MWt A% 2 ¥ 4, 2010,
11 (2):239-243 (Li W F,Zhu X S,Wang X F,et al. Identifica-
tion of the SMV adult-plant and seed coat mottling resistance in
soybean germplasms using SSR markers [ J ]. Journal of Plant Ge-
netic Resources, 2010,11 (2) :239-243. )

TG, B, I/NEL . KREXS SMV o (B EE) PitErvss
EAYOT IR ], KEARH#,2005,24(2) : 5-11. (Zhi H
J,GaiJ Y ,He X H. The comprehensive classification research
method of soybean to SMV number( degree ) of resistance[ J].
bean Science, 2005,24(2) . 5-11.)

AR PRI KR L, 4F . A K T R R R g A%
SRR AL ], PERE A4, 2006, 19 (4) :591-593.
(Zhao Y Y,Bao L P,Geng Z D ,et al. Preliminary analysis of ge-

Soy-

netic diversity of local soybean germplasm in Yunnan [ J]. South-
west China Journal of Agricultural Sciences, 2006,19 (4) :591-
593.)

ARG . TR X R OK Ty A I S AL R R S AR A L
RIR A LI]. # Al B4, 1998 (3) : 35-36. (Zou Q M.
Types, characteristics of mountain province local varieties of maize
and its utilization inbreeding [ J ] . Hubei Agricultural Sciences,
1998(3) :35-36. )

S, B . KRR S AE RS SR [ ]
K R2E,2006,25(2) :174-180. (Zhi H J, Gai J Y. Advances
in the studies on soybean mosaic virus [ J]. Soybean Science,

2006,25(2) :174-180 . )

(EHE% 116 T)

(3]

(6]

(7]

[10]

[11]

McCann H C,Rikkerink E H A, Bertels I, et al. Genomic analysis
of the kiwifruit pathogen Pseudomonas syringae pv. actinidiae pro-
vides insight into the origins of an emergent plant disease[ J].
PLoS Pathogens,2013,9(7) :e1003503.

FI5. REAEMERE WU S 5E PR T]. RS, 2007
(5):9. (Wang F. The identification and integrated prevention of
bacterial diseases in soybean[ J]. Soybean Bulletin,2007(5) :9. )
Lee S, Yang D S, Uppalapati S R, et al. Suppression of plant de-
fense responses by extracellular metabolites from Pseudomonas sy-
ringae pv. tabaci in Nicotiana benthamiana[ J]. BMC Plant Biolo-
gy,2013,13(1) :65.

Gupta K J, Brotman Y ,Segu S, et al. The form of nitrogen nutrition
affects resistance against Pseudomonas syringae pv. phaseolicola in
tobacco [ J ]. Journal of Experimental Botany, 2013, 64 (2):
553-568.

Wrather J A, Koenning S R. Effects of diseases on soybean yields
in the United States 1996 to 2007 [ J]. Plant Health Progress,
2009. doi:10. 1094/PHP-2009-0401-01-RS.

Park E W. Effects of bacterial blight on soybean yield[ J]. Plant
Disease , 1986 ,70.

Cross J E,Kennedy B W, Lambert J] W, et al. Pathogenic races of
the bacterial blight pathogen of soybeans, Pseudomonas glycinea
[J]. Plant Disease Reporter, 1966,50(8) :557-560.

Prom L K, Venette J R. Races of Pseudomonas syringae pv.
glycinea on commercial soybean in eastern North Dakota[ J]. Plant
Disease, 1997, 81(5) :541-544.

SRAEER, I, VR PRI, A5 O X R T A0 T R BE U T

[12]

[13]

[14]

[15]

[16]

PESEET]. K AFE,2000,19(2) :180-183. (Zhang J H, Gao
J, Xu Q G, et al. Identification of the resistance of soybean varie-
ties to bacterial blight disease of soybean[ J]. Soybean Science,
2000,19(2) :180-183. )

Mukherjee D, Lambert J W, Cooper R L, et al. Inheritance of re-
sistance to bacterial blight ( Pseudomonas glycinea Coerper) in soy-
beans ( Glycine max 1. ) [J]. Crop Science,1966,6(4) :324-326.
Wrather J A,Kendig S R, Anand S C, et al. Effects of tillage, culti-
var, and planting date on percentage of soybean leaves with symp-
toms of sudden death syndrome[ J]. Plant Disease,1995,79(6) :
560-562.

Staskawicz B, Dahlbeck D, Keen N, et al. Molecular characteriza-
tion of cloned avirulence genes from race 0 and race 1 of Pseudo-
monas syringae pv. glycinea[J]. Journal of Bacteriology, 1987,
169(12) :5789-5794.

RIS TRME K, RARTT., 55, MR VA5 DR S5 Rl X 40 R 4
9 4T FEE IO M 0 A R 3 MR 8 e [ ] AR bRk R
“#4,2006,37(5) :588-591. (Zhang S Z,Xu P F,Wu J J, et al.
Study on the identification of the resistance of soybean varieties
(lines) to Pseudomonas syringae pv. Glycinea in field and inocu-
lation indoors [ J]. Journal of Northeast Agricultural University,
2006,37(5) :588-591. )

NGRS, X R 2, A Rl R B U5 A0 T B 4
PR3], K R¥,1989,8(2) :185-189. (Sun Y J,Liu Z L,
Liu Y Z, et al. Evaluation and identification of soybean cultivars
and lines for resistance to bacterial blight[ J]. Soybean Science,

1989 ,8(2) .185-189. )



