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BB RYR AN ER YR WRR, AT 3%045100.00% ., THMEBEEAGVE T A RIF F R E4MAEMIERER .
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Abstract

Five biological fungicides Bacillus subtilis, polyoxin, physcion, osthol, pyraclostrobin and two
common triazole fungicides hexaconazole and triadimefon were selected to conduct comparative
tests on the control effects of wheat powdery mildew at seedling stage. Preventive effect shows
polyoxin 50x, 100x, Bacillus subtilis 100x, 200x compared with trial concentration of physcion,
osthol, pyraclostrobin can delay the emergence time of pathogen conidia. Trial concentration of
physcion, osthol compared with pyraclostrobin can delay the emergence time of pathogen conidia.
13 days after spraying, the relative control effect of 50%, 100x and 200x of Bacillus subtilis was
58.16%, 82.53% and 92.05%, respectively. The relative control effect of 50x, 100x and 200x of
polyoxin was 92.78%, 92.28% and 78.77%, respectively. The relative control effect of 50x, 100x
and 200x of physcion was 25.63%, 20.71% and 22.70%, respectively. The relative control effect of
50x, 80x and 100x of osthol was 51.26%, 51.15% and 58.26%, respectively. The relative control
effect of 200x%, 500x and 800x of pyraclostrobin was 46.65%, 28.77% and 27.09%, respectively.
The relative control effect of polyoxin and Bacillus subtilis was higher. Trial concentration of Ba-
cillus subtilis, physcion and osthol is not the higher the better. Compared with the different trial
concentration of Bacillus subtilis, physcion, osthol and pyraclostrobin, polyoxin 50x has better and
longer prevention effect. 19 days after spraying, the relative control effect was 43.00%. Therapeu-
tic effects show that the treatments of 200x and 500x pyraclostrobin and triadimefon at different
concentrations showed good therapeutic effects in initial examination after 2 days of spraying and
further investigation after 4 days of spraying. After 6 days of inoculation, the inhibition effect on
pathogen infection was faster than that of other 4 biological fungicides and hexaconazole at dif-
ferent concentrations. After 4 days of spraying, no disease was found in pyraclostrobin, triadime-
fon and hexaconazole, and the relative control effect was 100.00%. The therapeutic effect of py-
raclostrobin was better than the other four biological fungicides. The relative control effects of
50x Bacillus subtilis, 50x polyoxin, 50x osthole and 100x physcion were 96.30%, 97.80%, 68.50%
and 24.20%, respectively.
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1. 518

B2 A48 B /N DR B (Blumeria graminis f. sp. tritici) 51 2 i) UM J& /N FE A2 7 b i) RS A%
FEWiE . WER AT RAEREER. B RS R A, — BRMREESBRRAT, SHNEE
WRE KB 55 E MG RS RBIR ZW 0 E R . BT R B AR NP R R S,
FhbUw T 2 4 e o T HTIR B Z A8 B A TAEMERE IR . A 2E BRI 9R A RO 9 R0 3 I B g i, X
S S R LG PE R R B, RIS Nk BEAE AR IR BIGR,  X] A 5 B A o SRR T
R A A Ph R C 7 2 1 AN T R P S G v AR DR R TR R PR AR P R S E 7 4 ) B A it . A R AR A TR
(Bacillus subtilis) & HE AP 2 —, Ea—FFRGA. mFHMRAE, BAERKR. Fhduy
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PESRAERS F[1]. 2 PIERNAE e ORE R AR, WAy “ABUKREEREE U R
&M B EY TREEORAE P ke X 2R PR R, R T I EPUE RSO EAI[2]. KB E
B2 WA R SR ) B SRV P RS mid R AL &4, BB IR TI[3]. MEIR TR AR
VTR ST, X H IAEYR R R A T ISR S PE(4] . H MR IE 6 D9 SR PO IR B 2R
AR SR, ORI T — R PRy strobilurin SER4E[5] -

ARG BIA 5 FAEMER EAIM AT R 2PER. KERTB. WKTR. HRE RS
A2 FrH =M SRAL 22 R T P O . = WRERE 7 R 250 B R ARGE AT T RO E NN B BTR 2
AL, DU AR YR RGTUAE F TRV PR — 20 B R IR . BIURE 4 R I T .

2. M5 %
2.1, iR EFIFnEARE

© FERZERIAF B, AR FREMERR, 1000 12585, AL R EARHEA IR A R A, %3 A
WIE 50x. 100x. 200x; @ ZHidEz, A wRHEMA, AR08 D & 10%. LRACFR 256 R A
A7, W 3ANKEE B50x. 100%. 200x; 3 Kiwz MK, WE HIFEREVREARA R A7 FA: K
M, AR E: 0.5%. B3 MK 10x, 20x, 30x; @ MEIRTR, W EIHEREEVREARAH
ArEe FIB: KA, BRURS SR 1%. W3 MIKREE 50x. 80x. 100x; & MEMEEpEE, 8. BiF
A, ABNS 5 30%, IRYITE IS R G RR AR 7=, % 3 MKSE 200%, 500%, 800x. ©® i
MR L (CKy): Mg, FIBL AR, A RURr & & 5%, RINESE RGO AR AR A=, % 34
JRFE 500x. 800x. 1000x. (D ZHFIXTHR 2 (CKy)=Mefi, FIAL: FLih, HRRS S & 20%, FihiBie
TAMRAF L. # 3 AWE 100x, 200%. 300x. @ JEH/AKXFHE(EK CK).

22. REMFEERZ

2.2.1. RIS

1) g

2019 4 2 H 27 HIEF/NE2 SR Bt 169 T EHAZN 5 em [MRVE -8 . Rl -5 77 1
AP R 3 %, EE 3K, 1163 . MR CKE/KILRN 5 %, JLit 68 %, 2019 4E 3 A 3 H I,
RIEM. 201943 H 7 HEM, —rHi.

2) M7y

2019 /-3 H 8 H, A 0.5ml 1 1.0 ml BB A A2 7], G4 SHRC 0 B 2577 SR FE 25, 58
24200 ml, 43 AIAETRCT 500 ml AN SS g, 3k 22 MBS AR (1 CK).

3) Wiz, B

2019 4 3 A 9 HF/h2—mHAms 2y, &—5FR8mE 100 K, fRUEM T80, 2019 £ 3 H 11 H,
FH 7 /INZE VR B 43 A 0TI 22 RV E I ST B

2.22. AR

2019 =4 H 29 H=WFZE, 5 H 4 HHW . 5 H 5 HEM, A 66 &Hi5F. #ERIBITIAK. 2557
WREERI TS . 2019 455 A 9 H—M MRS EE O W IR AR RIS 5 A 13 HBtZ)
(5% 2.2.1.3)). 5 H 14 HiE/AKX RERE. 5 H 15 HRA, 5 H 17 HAAW SRS, tHEAXT B2k,

2.2.3. AL
1) J1E D B HE6]
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0 %%: o 14 JRBEMIA L7 5% LA R 3 2 BB o % R T B 6%~15%; 5 4i:
TR PEAR o5 5 7 A 16%~25%; 7 2 JRBE TR %8y TR 26%0~50%; 9 ¢ AR BRI o 8 it i
P 50%LA L

2) AT LM S AR

AR — A BRI L B RIR G (™ FL L) o A AEERAN LG5 CKyy 2577 Koy /K CK BRI A
10 Jyit, HEE 3, 630 i, RS RERBORIAR R B

TR = X (4 SR S IS5 ) T2 B <o
R 2 (% ) = 100% — (b BRLH P Ky 5 16 ¥/ 2 11 40T K 5 4 ) < 100,

3) VAR ]

© 97 58 1 A [

2019 4E 3 H 15 H AT AR LW . 2019 4F 3 H 16 HAG A, XHILAAET, 201943 A
18 H B/FJFta¥I#A, 2019 4F 3 H 22 Hgt— Pl E S A B i 484. 2019 4E 3 H 28 Hilk—H & &4t
B E TR . WRIERETR AL, THEABXTBIRG BT AR F R VAN

@ 77 IR I6 T AR A

2019 4£ 5 H 15 H#JH, WES AR TRE ML, 201945 A 17 Ht—2HE, iHEwRE TS
PR BEATIRTT BUR VAR -
2.2.4, BIBLIBS I

AR 25 247 79 AL BRAR P55 R B 5T 3 R AR 5 ™ o B SR 1 i L, T P R 1 P . DA K AR ER Dk R O
/K CK), THEAXIBE%. Microsoft Excel fill% .

3. GSRMoSHh
3.1. FBHIRIE

2019 4£ 3 A 15 H B4 HE IR AR . 2019 45 3 A 16 HiGH, STHRIL AT, M mRRE 5R Eg
200x. 500x. 800xALFEHEI/rEf T, 2019 4E 3 H 18 HIFMEHIE(RIKR v, ARIEx), SR WE 1, i
ITTRBAE FHAIS Pl . KEE R R WEPRT-3 . MCPATE bR 196 BT ik 55 VR S S50 30 20 A 6 7 o WLk e o B s IR
A AR (R [RDA R o R E I PR 25 P ik 55 23 A 1 - HH LA ] A6 T L PRk BT o P41 7 30 3
Tk e R 1 2R Lok P Tk B 7 A B AT DS AR B 7 A - R BN [A) . 2 Hi8E 3 50x. 100x, AhHZF
FEFFE 100x, 200 4 ERFER, BABL BT, YIS RE R FEE. BR3P b R ATt
R AH L AT DAAE AR B 73 A A7 HR I TB) o AR AOAT T 50X S 7 AR Al 7o 255500 LY CK,y
=M CK, IR BR3P 4, KRB Ef 7. 2019 4E 3 H 22 H, WiZh)5 13 Rit—BS i, =m
P T P TR B R LR, A U TR R o 1K BESP R IE R H0A 0.956, 52 iR, 5 FEY
TER B AT E AT B R L2 20 RE B ZEFOAT 1 50%. 100x. 200xAH % Bl %05 il 4 58.16%. 82.53%-
92.05%. 1A% 50x. 100%. 200xHHXS B 24708 92.78%. 92.28%- 78.77%. K34 % H ik 50x. 100x.
200X FHXF B 85053 71 H 25.63% - 20.71%- 22.70% . #E R T 50 80x . L00xAH %} 5 2443 il v 51.26%- 51.15%-
58.26%. MLMAREE i 200x. 500%. 800xAHXT ;2547370 46.65%. 28.77%. 27.09%. LAZ % 2 FlkfH
TERFT B VR B AL B AR B O T AR SR AAT B KB R R R T 3R AR A S i R e
201943 H 28 H, W24 J5 19 Rt — 12 Pl 5 /5 F R8I o =l L Ml BT 30k B2 A DGE B7 2% 100.00%,
VB TRBTBCR . SEPR T3 KBTRFEE . A E 2T B L IOl M 81 196 T XAk 52 A R A0 A 24,
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AIXFBE RN 0.00%. ZPi5FF SOXAH LA S 2E AT I8« KPR Ik, REPRT- 3 NHL Pk B I T o B2 i
SORFFROES, WiZ4 )5 19 RAMXFBT RN 43.00%. 45 R IL3E 3.

Table 1. Preliminary investigation of wheat powdery mildew prevention test

=1 NEEMHEIGRE L RS

27 PRI S HIF I
50 V
il B 2 AU B 100 x
200 x
50 X
ZMER 100 x
200 V
50 V
K7 PR 100 N
200 V
50 V
WER TR 80 N
100 V
200 V
O A T 5 500 v
800 V
500 x
CUIEEE CKy 800 x
1000 x
100 x
= CK, 200 x
300 x
iHK CK V

ik VBUMEMT RIS EMT .

Table 2. Investigation on relative control effect of wheat powdery mildew prevention test

+® 2. NEEMHEIIREANRIAE

Zi5 TR HE ARG SFRR SRS FHXF B 5% (%)

I 0.378

50 i} 0.467 0.400 58.16
I 0.356
I 0.178

K B 2 F AT B 100 i 0.256 0.167 82.53
11 0.067
I 0.076

200 I 0.069 0.076 92.05
I 0.083
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50

II
i

0.080
0.068
0.059

0.069

92.78

100

200

I
I

II
I

0.026
0.034
0.019
0.080
0.250
0.280

0.026

0.203

97.28

78.77

50

I
I

0.622
0.833
0.677

0.711

25.63

PN

100

I
I

0.907
0.641
0.726

0.758

20.71

200

I
I

0.733
0.796
0.689

0.739

22.70

50

I
I

0.477
0.515
0.407

0.466

51.26

TR T3

80

I
I

0.508
0.500
0.394

0.467

51.15

100

I
I

0.370
0.374
0.453

0.399

58.26

WEL PAETE 7 T

200

500

I
I

I
I

0.500
0.394
0.636
0.667
0.844
0.533

0.510

0.681

46.65

28.77

800

II
I

0.630
0.704
0.758

0.697

27.09
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500

0.000
0.000
0.000

0.000

100.00

800

0.000
0.000
0.000

0.000

100.00

1000

100

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

100.00

100.00

=M CK;

200

0.000
0.000
0.000

0.000

100.00

7E7K CK

300

0.000
0.000
0.000
1.000
0.867
1.000

0.000

0.956

100.00

Table 3. Investigation on the efficacy of wheat powdery mildew prevention test agents

3. N AMHEIR AT IEE

255

MR L

HE

TG a5

AR

AHXT B 2% (%)

50

I
I
I

1.000
1.000
1.000

1.000

0.00

100

200

I
I
I

I
II
I

1.000
1.000
1.000
1.000
1.000
1.000

1.000

1.000

0.00

0.00

50

I
I
I

0.600
0.644
0.467

0.570

43.00

100

200

I
I
I

I
II
I

0.911
0.978
0.844
1.000
1.000
1.000

0.911

1.000

8.90

0.00
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50

II
i

1.000
1.000
1.000

1.000

0.00

PN E

100

200

I
I

II
I

1.000
1.000
1.000
1.000
1.000
1.000

1.000

1.000

0.00

0.00

50

I
i

1.000
1.000
1.000

1.000

0.00

WEIRT 3R

80

I
I

1.000
1.000
1.000

1.000

0.00

100

I
I

1.000
1.000
1.000

1.000

0.00

200

I
I

1.000
1.000
1.000

1.000

0.00

WEL PR T 7 T

500

800

I
i

II
I

1.000
1.000
1.000
1.000
1.000
1.000

1.000

1.000

0.00

0.00

500

I
I

0.133
0.000
0.111

0.081

91.90

R CKy

800

1000

I
I

I
I

0.067
0.389
0.333
0.444
0.622
0.400

0.263

0.489

73.70

51.10
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I 0.000

100 I 0.000 0.000 100.00
11 0.000
I 0.000

= CK, 200 i} 0.000 0.000 100.00
11 0.000
I 0.011

300 i} 0.089 0.041 95.90
11 0.022
I 1.000

iE7K CK I 1.000 1.000

11 1.000

3.2. AT

201945 H 15 H, Wiz 2 KJGHIE, MEMEmEEERg 200x, 500x4bH Al — MR 100x. 200x, 300x4b#
BIR B HEAMT o WP B 800X Ab BB /D B AR T TH/K CK FIANRLZEIFT B . 2P R, KR
. IR TR, CWE AR TR BT . AFRIKETERE N, S EarE. SmERsL
PRREM I, TR . 2009 4E 5 17 H, W24 4 KJg it 8 & 25500 7 R0 ™ E 1,
ML MR TR AT T 5 — PR LM e % R S A SRS R DL 0, AR 7 ik 100.00% . 158 FH L M K 41 i Vi o7 280 5R
T HE 4 FAEMIERER . e 4 FAEMIEREAE AR R SR . MiEFRNR. 2ER
BT FE VA TT RO . A 2 AT 50, 100%. 200xAH X B 2k 43 N 96.30%. 81.5%. 82.2%. %47
& 50x. 100x. 200xAHRF B RS 5l 97.8%. 72.2%. 78.9%. K FEE FHE 50x. 100x. 200xHH %} &%
431N 14.10%. 24.20%. 17.00%. $ER T3 50x. 80x. 100xAH%T B 25 5l 68.50%. 22.60%. 11.90%.
I, LRI B TS 800X Ab T LA Kz TS & ik A PRI B4 A 10 T, R skt — R A R L T R, W
B 7 AL A P A 8O0 &b FEFRIT o J 594 i A 3 B BT R HE RS 0 /N 22 DR i A YR IT VR o LRk B T 200
500 Ab 3 I = PR 25 B AL ERAE S 2 2 R W B A2 4 KIGiE— DR &R G i e EH, T
6 X 993 o B AR At R R AR U T 4 PP AR R B AT OB SR AR B . A5 IR AR 4. K 5.

Table 4. Preliminary investigation of wheat powdery mildew treatment

4. NEAMRIATTIRIE L RIE

27 PR IR JEE RIF L
50 V+
Fili 25 AT T 100 V++
200 VH++
50 V+
EZiR=% 100 N+
200 4+
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KIEE K

50
100
200

WEIR TR

HEL P P R T

50
80
100
200
500
800

< 2 2|2 2 <2

X

R CKy

500
800
1000

<. 2 2

=R CK,

100
200
300

X

1E/K CK

ik VBUMEMT xRS EM T +RRpERTED.

Table 5. Disease index and relative control effect of wheat powdery mildew treatment test

5. NEEMEIATIRIERFEER. B

257

MBI

HE

LAIE R

I TR

HAXT 17 20(%)

=
1
S
=
X
B

50

100

I
II
111

I
II
11T

0.033
0.033
0.044
0.200
0.167
0.189

0.037

0.185

96.30

81.50

200

I
II
111

0.400
0.089
0.044

0.178

82.20

50

100

I
II
11T

I
I
111

0.011
0.000
0.056
0.144
0.233
0.456

0.022

0.278

97.80

72.20

200

I
II
11T

0.056
0.111
0.467

0.211

78.90
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Continued

50

II
11T

1.000
0.800
0.778

0.859

14.10

R B

100

200

II
I

II
11T

0.889
0.911
0.956
0.889
0.600
1.000

0.758

0.830

24.20

17.00

50

II
111

0.511
0.211
0.222

0.315

68.50

80

II
11T

0.611
0.756
0.956

0.774

22.60

100

II
111

0.844
0.867
0.933

0.881

11.90

200

I
11T

0.000
0.000
0.000

0.000

100.00

WEE P T i

500

800

II
11T

II
111

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

100.00

100.00

500

II
I

0.000
0.000
0.000

0.000

100.00

CFE CK,

800

1000

II
111

II
111

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

100.00

100.00
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Continued
I 0.000
100 i 0.000 0.000 100.00
I 0.000
I 0.000
IR CK, 200 I 0.000 0.000 100.00
1) 0.000
I 0.000
300 il 0.000 0.000 100.00
il 0.000
I 1.000
H7K CK | 1.000 1.000
I 1.000
4. Eig

4.1. TRBE1ER

ZPisE & 50x. 100, FHELZF AT 100, 200x5 KB MK, MEPK1 25, PRk PRTE TR 18 B it o5 Tk P2
AH EL AT DUEIR R B o0 A 7 B TR) o KB 38 PR . B PR 7 23 A B it nae ok 1 B I 32 T DA S5 1
AT B TR o W52 5 13 K, AH S ZEHIAT 1 50X 100 200xAH % 55 %% 53 51l 58.16% - 82.53%- 92.05%.
ZPE R 50x. 100x. 200xHHXIBH R4 BN 92.78%. 92.28%. 78.77%. K& H ik 50x. 100x. 200x4H
X B %5 N 25.63%. 20.71%. 22.70%. S¥RF 2 50%. 80x. 100xAHX [ %4 il 51.26%. 51.15%.
58.26%. FLLMAMETR fE 200x. 500x. 800xAHXT B x> 7l ly 46.65%. 28.77%. 27.09%. VL& Hi%F 2 AL
ZEFRAT B 5 IR A ER AR B BN e R SR OAT IR . KT R R AR T R BT IRIR B AS v A
ZPiE R SOxHHELIEIR T30 KECREE, S 2P fEAT G Ao PR IR T 1 BT A P58 TR R R R 2,
2 )5 19 RAEX B 80CA 43.00% . i =W OB AT FEAR XS B %504 100.00%, 75 i B Tl 242 -

4.2. JRTTiEM

ML I P 7 B 200 500 Ab BR AN — WA -4k B2 AL FRAE R 24 2 RIGVIE A2 4 KRG — L IRA N A
LFIRITVE R, BT 6 IR X0 s Ji B4R A O R T B T e 4 P A R T 7R P P 59 i Ak
o I P K A 8O0 A JEFIT P i 254 32 Ah 3 B T R HE RS 0 /N 22 DR A TR T VR o 524 4 R JS AT Bl
33413 100.00% . 1552 4 K i » M M T B S -5 — AR o AR 2 34 58 A L 349 R DL K995 » ARG B %03 100.00%
WL PRI TR TR VR 07 RSO A T e 4 P AR R B 7)o AR ZF O B 50X, 247155 2 50x. WEIRT 3 50x. K
TR R 100xAH X 55 %0551 v 96.30%. 97.80%. 68.50%. 24.20%.

5. 7Hig

ARI R, TE Ve TR I 2 Y37 A1 FE 245 790 1 A 4 FEE 5 MR 5 8 — 5 S I E il A ik P ik
JEE 270145 /N A B AR R T — 5 PR T . I TR 25 AU A R G PR IS, ARk AR S B 2
DL HE FH 2 . AR Lo 30Y60H: W ok 2 i BV 967 R T 208 4 PRI R ). ELARIE[7] 30960
PTG B IS BT 0.5% K 5 FIBEK TR, 19%WE IR T 2K AL, 1% H085 2 1T I Mk 50 75 FH 1) (0995 $6 Bl
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BN 93.57%. 94.37%. 92.80%-. 89.96%, IXJETE 2 Ktz HZGIaIkE 7 K, 5 IKEZ) 10 KJE3K
BrasE R, NAE R IR Bk — B AR 5 FhAVE S A R S R ROCR, SRS RKIEEE. &

B
E&UH

[ 5% 5 SR R H (2017 YFD0201700, 2018YFD0200404); 1l 7 45 5 s A 2 i %1 151 H
(201703D221011-3).
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