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Evaluation of Resistance to Phytophthor sojae in Genetically Modified Soy-

bean Germplasm
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Abstract: Phytophthora root and stem rot caused by Phytophthora sojae is a destructive disease in soybean produc-
tion regions in the world. To plant resistant variety is the most effective method for controlling the disease, and utili-
zation of GMO play a major role in disease resistance breeding. Total 280 soybean GMO from Jilin Academy of Agri-
culture Sciences were evaluated by inoculated at hypocotyl using Physiologic Race 1 of Phytophthora sojae, which is
the superiority race in Jilin Province. The results showed that the resistant germplasms were 27, which accounted for
9.6% ; the susceptible germplasms were 188, which accounted for 67.1%; and the medium germplasms were 65,
which accounted for 23.2%, respectively.

Key words : Soybean; Phytophthora sojae; Evaluation of resistance

R 95 g MR 5 S i K 5293 %5 T ( Phiophiho-
ra sojae) 5| i WY & Pk L B™ B AY AL E Z
— L JE R M R A R R R 2 — e R
AR E IR AT S, w0 T o W L, AR
A R e R R A O 8 A X A T O T A
Joi e R XA R BOR T 4 7 1948 AR AE 3 [ Bl
RN R R BRI, Z 5 Ak e &
RVEL VY GBRORF T | B RE |3 | e A R B AR
PEDOR A SEE o 1989 AR PL S SRR 2 4l 1 TR
T 1R 7R A Ml X 3 5 3 R S e AR Y, H R TE
ST IR (AU 3 bR AR H AT A o0 A, 20 fE
T N R A AR A A R, TR AT

I %5 HH#3:2019-02-17

EE&TH : FH5E SR HR5 H (2016YFC1201200)

EE B k418 (1978-) , 2, BIWEFE 61, A1, AR 25 B E 9
¥ ifk S A 006 3 A W BT A O

BIESE . %00, B 4 FIAFSE 51, Email: maohai_li@163.com

FEILI XL TR [ R 52 A )7 el AR 7 & e HAY
R,

R L AR B By 3 5 it 2 R T R A
il ) SCHTHA b p T oy O P Al — Bl B N A
B ACNE BDTIR e B, X Bl BRSSO SRR A
PU— A8 2 A L2 BN 5 55 — 2 58 20 BT A
M, 2R B Xt BT A /N AR — s R HRPIRE T,
BB AR, FURE IR B R w5 R A 5 R AR D
P T R MR B 2 7 1 AR S v IR PR SR I TR
i R ABUSCR /IR, IS SR B 2 P B R
AR BT P e 2 0, DR I 45 B A A S P BT A
R PO PR A dh AR OC O B2 ARBIESE 2R A ]
R R EER R 1T A B/NRR X 280 43 % R T
RGREEATHUIE PR, Ff ok R EE U &
it 295 JH 10 KL Al

1 MH¥hEH*



44 A AL & e B 4%

1.1 ik
1.1.1 AR

It R DR R T A IO 9 0 o PR Al B A B A
Yy H AR W58 BT $ 48, S 3t 280 1y o AR LK 5
LR 217 A H 717 X R
1.1.2 #X A

9 JRUTE N R G BERE T 1S AR BENAD A
B AN B2 B W) A 5T BT AR AL
1.2 REHE
121 #HRAGH &

T N BN RE 97 2 (CA) F B B 8 b i ik
T, FREX 200 g, Y1 R/ B A AE B 20 245 5 L
AT, AT 000 mL 2% 18 7K 28 ¥k 30 min J5 #E 17
1T UE, FREE 20 g BRI A DR AT L, RR
BBl Ak 5 K I8 T E 25 % 1 000 mL, 7E 120°C & J&
ZEIRK A 20 min J5 , 2 FlE TAEG N7,
KRR EBAC KB FI(ER em) N, ¥
HIJG R B 0.5 em [ CA K5 3258, % H .

122 REAMHEL

FEARAT T 10°C AR AE T 1) IR 358 5 R 0 95 i
R ARSI A B, FE T AR R, R 2 i 24k
BO.5 em® £ 47 Y IN G R V%, TR PRI P& 75 45 T
CA VM 455 2% He v e, 56 82 56 WU, R 3 101 58 g
FFEO R EE T 25 CIRA TP R 3R 7 d, BER W
T ARG IL, Be it L PR T5 YL i B IR 3
1.2.3 #HA7k

S R K o 4 D TR A TE A - Y SR
N (HAR 12 emXE5 10 em) , PEATE0E 25 8 4%
il B AR 3R, B ERE S 4L R E 3K
A, DU R R O B RS — X En
VA, EBUE K — SRR KRB F AR T)
BT T 1L em R —4 0,0 0 ZEDLRE
FNH UG A I AE CARE IR LY 5

o S5 B IR, R B T R R BE A T 22 1 1 R )
3 mm 25 A5 19 J7 B, R A A Y AR A
22 TRV N, 58 U D T, PR B R S R T
JCAE SRR IS8 1 N, HEAT 24 h EOK ORI, i
TE25°C AT %, W 4 d J5 A AR RSB T2 1
ORGP SE TR
124 IR

6 R ] Gordon &5 1 T P PF A AR 1T, K&
Xf R T A P O o = AN ST R
T 70% 1) Jy J23% AU (Susceptible, S) | 7E 30% ~ 70%
22 [a] {9 A v a8 (Medium , M) A& T 30% 1) 4 470
%Y (Resistant, R) . R0 5 , B0 A BR 4 11 Ak 1 81
TR I BRE L AR PR AZ IR i €, TR MR 22 35, 1
P D2 il 2 31 W, 42 R G T 5 B AR BR AL AE TR
JR Bt 495 10 A T D ¥ R BROA A (5 EL 2R TR
BEAYJE MRS T kS A K

2 R 5 5H

21 HREIEN

3 R RS 1 ek A K T TR A
FR 15 2R HUNRR, 3Rt 280 14 #5 KL H K & b i %
PR HEAT PR G R AR 1 2, JF DL Lk 217
FUE B 71743 BIAE Sy 1B b A R0 9 & ol Sk XoF
M, IS R R A R T E AR
J& AR 217 RN, F TR BN,
55 T e Xk R 45 AR AT o 280 103 i Jk IR K K2 A i
RN P g B A PO ME B Ge T R LR 1. iR s
RFW R KGR 1 S AR TNA S A 188 14
FEMRIETRTE 30% LA T, RICAHPURAL (R) , 5%
FE W UR BRI 67.19% 5 65 43 FE Bk B8 T R AE 30%~
70% =z [a) , 5w [a] (M), 5 % %R B 50
23.2% 5 27 i i SE I AE AR IE TR AE 70% L) I, 12 )%
(S, i 45 TR AR 1Y 9.6% o

®1 0MBEEAAXEMRABRM AT REFTH R

T A7 928 5 T ) R
A BN Fh A Iy ik Ko
R M S
HEFNR S T IRE 5 0 280 188 65 27

TE: ROHUEHY, M Ay i) B, S Sy 8o

22 HERMBRFFEHK ERFETER

FE 280 1 e 3L IR AL & To JTs T Ts (Ts i
AR A, T AR 31 4y, T AR+ 58
O, TAHACF T 76 4y, Ts BEAR AT 55 13, T tH AR Fob

T 60 153 o T, AP vl 5 26 1R B 1 B R R K
12453, 7 T tHAC B8 U8 S 5K 38.7% 5 Ts AR b v
75 0 1 B0 e B PR R T 224y, o T AR TR A B
[ 37.9% 5 Ty tH A Bl v 0 326 10 0 M 5 R R 1



444 KA AL 5 e S D O ST B 9 U0 R S S AR RO L PR 45

334y, o T HEAC TR IR S 43.4% ; Ts tHACFP 5
7 16 1 B0 PR e B R R T 17 4y, o s AR TR A
1 30.9% ;5 T tH A B - v 5 328 10 0 M 5% JE K
43407, 5 T AR BRI B 71.6% (E 1) o

H_‘
& 300 -
47
£
& 00
o

100 |

0.0

T2 13 T4 TS 6
AR

1 280 AEHRIEMF & ERFFHIELL

23 HERMBREEREZE ENRRBETEN

280 1y % B PR R &2 b B 9% PO UR T W82 LIk
JUJACK \HC6 \TL1 . P3 1 Y2 L Fh A [H] Z 44, Hi
5 T i PR K 5 A J5 B R AZ AR 4 B 31,37 .42,
29.50 .42 F149 iy . M LL W82 g 32 1A iy 55 K [H Kk
o S B A 9 By, o BEUREE 29.0% 5 A
PLYE JU Sk 32 44 1 i 35k TR K 2 v o o ) B s 78 14
By, 5 B UR BB 37.8% 5 M L JACK Ny 52 14 1 4%
F PR K E R B A 20 0, o TR AR
50% ; M\ LA HC6 A 32 14 117 I 3k PR R 52 i 34 ) e
Joa B 12 0y, o7 BE R B 41.3% 5 LA TL S 32 {4
P14t S5 DR R 2 v O 2 1 e TR 31 5y, o R TR B
[ 62% 5 M\ LA P3 Ay 57 1A 114 % 35 PR R 5 v i 32 1 e
s B 27 10y, o R EVEI 64.2% 5 NV Y2 Ol AZ R
1) A B PR R v O o 1 B RS 18 4, o R IR K

136.7% (181 2) .
700
60.0
g 500 |
&
i 400 |
5&, 300 |
&
& 200
17
100
0.0
W82 W JACK HC6 3 Y2

TP
AR B

B2 280 ARZMHMRFTEFAFRETRESE
5] 52 4 i JoR B3 IR L

3 Gkt

3.1 TREH#EMEMLRA

T VRl A 7 B R B TE K R R B AR A
AR gT B B 22, it LRI B, (HE R S 2
e % AR BE T T AS BE A% DR A7 2% 28 5 1% v 19 8%
HE AR, 76 LU W 0F 58, 78 36 F R VR il 2 Fb oy vk
() TR IS, 38 T 3 ] I e b v L AR 5 4 Ak
7 PR X EE AR SR, DA B IR R VR Al 4 A S
SEUR IR AR IE T AN, AT DR A 24 A R AR
B AR R | XK T s A A W IR R B
32 HERXEHHEMEITEMN

) FH T T 95 s o 7 8 2 A 4 2 7 i
T B I A A 2T B, A B BRI A
o 0 e T A DA S B st 4% 10 43 A 45 SR R 0
P b A RTS8 A e L I HPU R G T
H o AT I XF 280 17 5 3 K K 0F 47 0 %k T
YE,H 188 Iy i FE N R G LT R IE 67.1% LT, &
BOMBUR R, MR A IS R E T~ T
UM AN T o5 IR B AE 35% 25 A, To L P Fl
T AT IR A 71.6% , B S T A AR 5 M
ZAER LR, LA P3O 32 A I A L DR R G R T R
T3 S B 64.2% (B ) , HUJE DA L1 R 32 1K 10 B
eI K 5 B IR BBON 62% , UL W82 N 2 A (1) %
FE K P A R 9 R R B 29.0% (M%)
S At o 2 R DR B R 9 R B 40%
AL BT RLRA . BT A R RNz
AR R} 1) B 5 A R 0 K R AR B s e B I i
HA EZAER, B Z R hum v B Bz e HE R
P PE AL L ) B

TR K R A b X A7 T £ A B A HLN
T, IF HBT /Rl s BB, B HT RS B R R Bh
BEARJE I o B O T — A L BB 4 RE 8~10 4F, Fifi
F/AINFPAS AL, HB e Pk 2 B W O, A O
Tt A 5% T F B4 280 173 K 5 R Ak X R 5 R AR
JEE 95 5 MR B LS N BT M R R B R 22 5
(ERSIYE RS E R A S B T S Sy N 1 R
(78 B A UIAR G, R, 6 7 HO R B R
5 K T B A (R 2R BN R S E TR X Rl
A R HA R X,

CEPd ¥

[ 0] Ihl, THRA, AR, S MBI E KRS
BN S E S5 IR )] KGR, 2005,24(4) : 260-262.
[ 2] FRBE WS 6, R, 4 kB K S Rl o % 8 ) K G
FEARJE G B FCEPEA (0], R T RF 2%, 2007,26(6) : 914-918.
[ 31 LEEse, . b [/ Ok o5 B0 B 0 & B0 K400 4 001 5 0]
PR AR, 1991,21(4) : 298.
(F#HFE497)



41 PN

A AN AR A H A R A R BT 49

EAERE NS 1 A W T8 45 4 1Y 52 )

%U Eé@ﬂﬁ%ﬁ%ﬁ& A T 25 2R
B, A FEAR ORI 2 40 2R B 46 111249 210
H 370 Bl .664 J& .1 227 Ffr . il Jangid K"*'45 i #f
T AETTIY 70 28K F B &R Y LU IR T
F LR ] o e FEPL AR B, AR
(Sulfuricurvum ) i A8 XF = B W 7F SDHXZ 1 SDLXZ
W 5 T SDKBZ, SDLXZ F1 SDKBZ 22 4| i % (P<
0.05) o norank_c_Bacteroidetes_VadinHA17 W] 7E
SDHXZ v AH X F i fe 5 , 5 SDKBZ 2 ) 1t 3% (P<
0.05) .

3.3 Yachi SEEMFFIET Y ZHEBREAEER
é}ﬁﬂi FaE ™, AR 45 R W, ] A e oF 2 Fh
7 2L /AR XY Chao 8 2034 & T8 M R AE 4
X ‘EEEU?(T%%ﬂ%ﬂF%lAFi%Bﬁf%i%ﬁ*tﬁ
Fud A W RE T 45 R A T R e AR b 3
VEREA LA B R R R E . BRI AR
KEHAEE G AEBRGERA T M= WM EYE
SH

S Uk :

[ 1] Tilman D, Cassman K G, Matson P A, et al. Agricultural sus-

tainability and intensive production practices|[J]. Nature, 2002,

418(6898): 671-677.

[ 2] Bromley D W. Food security: Beyond technology[J].Science,

2010, 328(5975): 169.

Pretty J. Agricultural sustainability: Concepts, principles and ev-

idence[J]. Philosophical Transactions of the Royal Society B: Bi-

ological Sciences, 2008, 363 (1491 ): 447-465.

BT R =00, A0 B, S KR AT BILR S 0

FISEAG R 7 36 52 A BB 52 0], 35 AR B2, 2008, 33(3) -

30-32.

B BRI JUME S B R AL G K ARG e A AU

FUF A B EZ IR AR LA BL 2, 2018, 43(2) : 1-4.

61 & 0, TRUR, BRI fT R8T By B 2 5 i 8OR ).
T A RHE ,2018(2) : 68-70.

71 & A0 g, IR, S5 R UF S5 X A H A3 nirK 2
il A B0 A 0 0 4 ) R 2 o P 2 i (), o A A el 2
% .,2018, 26(9) :1324-1332.

D %, 00 A 2%, A v i o ) 0 R A RN T

[4]

[5]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

T H v AS [R) R 0 AR PR AN B R TR RRAE ()], 35 B R A
2018,38(3):911-918.

=38

Bates S T, Berg—Lyons D, Caporaso | G, et al. Examining the
global distribution of dominant archaeal populations in soil[J].
The ISME Journal, 2011, 5(5): 908-917.

g, GO, E OB, AR R T R E R A A B
A L2 FEVERTTE ). R R 5 R, 2018,41(12) - 148~
157.

Boof, MR, E F L SRR 5] AT RS B
F T S5 0 B R (7], K 77 247, 2018, 42(5) : 720-731.
LW, R B BRI T AL o A R AN T
BRI 20 B R 95 225 44 10 B2 0 (). B2 P AR 25 4, 2015, 26
(6):1807-1813.

BR B R 2, Z LR A AR X A R AN B 2 A
K AE A | S A S RE TR AR B2 (D). A 2 2E 4, 2009, 29
(11):6142-6147.

Ge Y, Zhang ] B, Zhang L M, et al. Long—term fertilization re-
gimes affect bacterial community structure and diversity of an
agricultural soil in northern Chinal[J]. Journal of Soils and Sedi-
ments, 2008, 8(1): 43-50.

Muyzer G, De Waal E C, Uitterlinden A G. Profiling of complex
microbial populations by denaturing gradientgel electrophoresis
analysis of polymerase chain reaction—amplified genes coding
for 16S rRNA[J]. Applied and Environmental Microbiology,
1993, 59(3): 695-700.

AN, L, X AR A5 R T SR G T 8 R KA
Do VG R AW A= 0 TV 45 A K 22 RE Ak 1 5 i D], K LI
2017,47(4) :8-14.

Wietz M, Hall M R, Hgj L. Effects of seawater ozonation on bio-
film development in aquaculture tanks[J]. Systematic and Ap-
plied Microbiology, 2009, 32(4):266-277.

Kirchman D L, Cottrell M T, Lovejoy C. The structure of bacteri-
al communities in the western Arctic Ocean as revealed by pyro-
sequencing of 16S TRNA genes|J]. Environmental Microbiology,
2010, 12(5): 1132-1143.

Jangid K, Williams M A, Franzluebbers A ], et al. Relative im-
pacts of land—use, management intensity and fertilization upon
soil microbial community structure in agricultural systems[J].
Soil Biology and Biochemistry,2008, 40(11): 2843-2853.

Yachi S, Loreau M. Biodiversity and ecosystem productivity in a
fluctuating environment: The insurance hypothesis[J]. Proceed-
ings of the National Academy of Sciences of the United States of
America, 1999, 96(4):1463-1468.

(E4% 45 )

[ 471 I A RS AR s o vk 1) 38t 1% 43 Br Sk PR S A3 19 4
AWFFEID]. B L f Rt R 2, 2008.

[ 5] Kyle D E, Nickell C D, Nelson R L, et al. Response of soybean

accessions from provinces in southern China to Phytophthora

sojaelJ]. Plant Disease, 1998, 82: 555-559.

[6]

[7]

B ¥, wf Al , £ RR A8 T IR AN R X O AR
o9 99 i T B AR A DD, 35 el B2, 2002, 27 (5) 2 38~
40.

Gordon S G, Martin S K, Dorrance A E. Rps8 maps to a resis-
tance gene rich region on soybean molecular linkage group F[J].

Crop Science, 2006, 46:168-173.



