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Application of oligosaccharins-plant activator protein 6% WP mixed with
chemical fungicide to control wheat powdery mildew for the purpose of
reducing the pesticide load

WU Yuxing, WANG Yajiao, HAN Sen, LI Qiusheng, KONG Lingxiao"

(Plant Protection Institute , Hebei Academy of Agricultural and Forestry Sciences, Integrated Pest Management
Center of Hebei Province, Key Laboratory of Integrated Pest Management on Crop in Northern Region of North
China , Ministry of Agriculture and Rural Affairs, Baoding 071000, China)

Abstract This study aims to clarify synergistic effect of the mixed use of oligosaccharins-plant activator protein
6% WP and fungicides. The control efficacy was measured by potted plant test and field efficacy trials,
respectively. Also, the synergistic mechanism was analyzed using physiological and biochemical indicators such as
the defense enzyme activity. The results showed that the highest field control efficacy was 36.76% using
oligosaccharins-plant activator protein 6% WP alone. However, the control efficacy of 30% reduction of
tebuconazole and pyraclostrobin can increase 17. 20 — 32. 68 percentage points by mixing of oligosaccharins-plant
activator protein 6% WP compared to fungicides alone with 30% reduction, which equated with the recommended
dosage. The activities of protective enzymes like superoxide dismutase, peroxidase and catalase increased after
spraying oligosaccharins-plant activator protein 6% WP. The content of proline increased to resist pathogen
infection. The accumulation of malondialdehyde reduced to relieve the damage the cells of wheat leave.
Therefore, oligosaccharins-plant activator protein 6% WP can reduce dosage of tebuconazole and pyraclostrobin at
30% in control of wheat powdery mildew.
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Table 1 Control efficiency of oligosaccharins-plant activator protein 6% WP mixed with tebuconazole and pyraclostrobin on

wheat powdery mildew in greenhouse
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Fig. 1 Effects of oligosaccharins-plant activator protein 6% WP and tebuconazole on the activities of defensive enzymes
SOD (a), POD (b) and CAT (c) in wheat
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Fig. 2 Effects of oligosaccharins-plant activator protein 6% WP and tebuconazole on the Pro (a) and MDA (b) content in wheat

2.4 6XEYE - $EERATHRIEMT S K EZ A
A T B R A X/ 22 B e Y R DB TR R

2020 4F [ B 45 R TR« A5/ ERYR K

P EAIRWEE 6 20 S o BEE A AR MR RIBORA

HHAR AN REA R il /N DB R R T 5 B

Jith 2 Fif % R AR AE R A 430 g/ LTI B I 5

96. 75 g/hm® I 250 ik fik A TR L7 5] 131. 25 g/ hnt
BTG R 350 Ry 76. 08 Yol 77. 83 %%, Af LA g il 1
By 1) & AE 5 4 5 EL o 30 V0t FH » Bl YA R &
TR B, U, 5 600 SERE « 4 R (T R M A R
FH B IARCR AT 0 32. 68 1943 5 A 24 41 43 A
BRI 2 PR TR R AR 2 I Bl A

®2 6ENE - HEATLEMM TS S MBS0 v EAE BLR F X3/ B BHE B E B AR

Table 2 Control effect of oligosaccharins-plant activator protein 6% WP mixed with tebuconazole and pyraclostrobin on

wheat powdery mildew in field

2020 2021
b I T 4 A BRYARR/ %0 AU 43 s N BRYAREAR/ %0 SRCE 4 s
Treatment Disease Control Increased Disease Control Increased
index efficacy percent index efficacy percent
6 %0 B - 4R WP 67. 5 g/hm?
oligosaccharins-plant activator protein 6%  21.8348.41 (7.77+2.80)d 17.504+3. 06 (36.76+6.08)c
WP 67. 5 g/hm?
430 g/L %M SC 64. 5 g/hm? 46 % L0
* HEME ] WP 67. 5 g/hm?
tebuconazole 430 g/L. SC 64. 5 g/hm? + oli- 2.37%1.64 (90.56+3.61)a 32.68 4.98%+0.62 (81.77%3.68)a 21. 27
gosaccharins-plant activator protein 6% WP
67.5 g/hm?
430 g/L g SC 64. 5 g/hm?
10. 1544, 86 (57. 8845, 59 10.7941.49  (60.50+8. 50)b
tebuconazole 430 g/1 SC 64. 5 g/hm? & SRRE (859 S
430 g/L R MEEE SC 96. 75 g/hm?
, 5.49+1.21 (76.08+3.41)b 5.16=+0. 68 81.34+1.00)2
tebuconazole 430 g/L. SC 96. 75 g/hm? 7 ( ) ( a
25 Yo ik Tk T G SC 93. 75 g/hm? +6 % SEkE
« FEE ] WP 67. 5 g/hm?
pyraclostrobin 25% SC 93. 75 g/hm? -+ oli- 3.69740.35 (84.04=+7.76)ab  24. 41 5.184+0.10 (81.18+1.15)a 17. 20
gosaccharins-plant activator protein 6% WP
67.5 g/hm?
25 % ISRk i SC 93. 75 g/hm?
] 9.34742.49 (59.63%3. 85 10. 004=2. 45 63. 9846.03)b
pyraclostrobin 25% SC 93. 75 g/hm? { Je ( )
25 Yo ILmE Bk R SC 131. 25 g/hm?
, 5.34%2.5 77.8312. 82 4, 8341.52 82.63+4.15
pyraclostrobin 25% SC 131. 25 g/hm? >3 231 € o 2 (€ 28
/K Water 23. 54748, 40 27.57+2.19




49 5 31

RERYE: 6V0TEM « BRI A RIER ) SR R PG/ N OB AR 2GR AR BT - 297 .

2021 A H AR IR LS 3 W , S BT 6 20 LA -
R AT R SR B AL AT 3K 36. 76 Y0, {H i E KT
Al 245 7] b B, BRI TR ) 430 g/ L G e e Ak
TE RN 25 Yo ntf na Pk 17 156 Ak 7 791 1) 4 727 75 2 B TR K
R TE 80% LA I, wk & 30 %6 it A B &% T B R
60.50% 1 63.98%, 2 Fh AW M= EH T 5
6 0 ZEWE « BEE TR MR IR S Bl IR AR
SRR 21,27 FAY S 17. 20 1943 A KA 3 &
R 70 R Y B SOK - 2 4F I H TE) a0 4
FEAR—F,

3 SFit5itie

TEREPIA HBG R AL 2 8 w1 LAY
AEAS PRI 4 T AR SEAR T SR P TS AR RGR A
SOt FH A A (43 D 2 1 L AR 2 A B R R
B3 YA i) B T W ) 24 T ARl B T A R
L) S BE 5 5 70 REI SR AEL ) B B PO S DR 3 K
A= B A 24 T RS B 24 1 T 2 09 I s
FARI A RS2 —" . 620 5E0H « 558 O i
Ao A L 1 O IC AR ) S B A A AR5
T P AR ) K IR 5 28 48 T 48 5 AR R Al 4 D
A e 2 TR G T 1) R A 5 R TR I E R B
LR R AR S RSB AR 7 i i o SR AR P 582
Ek AR AR 7 . AR ST 4 SRR W M) S e i
PO 6 00 SEHE « HEEE 1 PR MR TR BT 16/ N LB
o R R BRI FH A BE A A4 g R AR
A B TR TR T PO S i 2 3% 79 7 2k A5 2K
REARAA R & . it 6 00 500k « B4R 1l ik
For i) BE 4 o /0N 22 AE PR B 78 A 5% i SOD, POD Al
CAT ¥E M & SRR IR N Pro 1 &5t LAHRPRG 16 1Y
Ry H HREA B AR MDA R/ i F 20 i
P A 5 35 R B A A B Y 4 R AR
B AHABITERAE 620550 « B DB R R S
A% TR R G P R A S ELAE SR 0 T 22 ) I
FRSRAE BAE AR AR AR DUV RIS PERFZE T . ] £
2 3~5 d. ATRERE H TAEA RS 5T . 6 /0 SE0E
« BEE E AR A YU B AR
ROR ARAEAR BRI » o BB AR R AR A 6 58 2
PG S R BRSO A BT . S
55 R B IR RO 8200 . 6 V0 S « B 2K 1 T IR R R
FANE B ST T BT i /N2 R » S5 R

AT T 389 2000 P 488 e A% 5 B 288 B T A 242
Tt S s SURT R IR A A 2 8 R » S8 S e
MR R A FIER R TS

bO k7)o e RSN Bl S g A ER = SR O
HWAEME MR BIA BT R-p- R EE T IR A
Az DUMRTR T A0 5e OB L IR 15 3 e B T 1 4 %
R 717 7 i~ YR P o B {68 3% T 7 4 28k 3 4 751
BRI AR R R A HLREH P 2306 ~
609610 . FE/INZ 5 B B B YA . B 430 g/L
I3 M P8 AR L 25 00 R B i L R 50 06 2 5 R Al
BE R A 45 3 i A% BRI IR B 20 06 43 S 45 SR -
R R R AR R A AR TR TR A W
B S B0 DASR 5 B KO A Y 4
Rk — 2R R AT 600 SEME « B R AR R
790 -5 T8 e P RGP T T IS T 9 N 22 R e
TR AR AS T 70t P 5 24 3006 AR BRI 5 A
R ) BB RN P o bR A 49 375 050 R T A R M T
HOB K

(1] #2edn . b, s, /N2 ol S R PER st it Je [T 1.
TR E R, 2016,14(5): 1244 - 1254,

(2] EMEE, ST, XM, S5, LT 8] 28 A e w0 7 vk B A
/N BRI AT B S [T ], R BE 244, 2017, 47
(2): 253-261.

(3] #iEwn. FHME, ¥k, 5. NEHEREERE Pm2 st
JEL) . A EAE AR A (P30 « 2022, 30(5): 779 - 786.

(4] #bpeak, sk, XUFH, 55 AR BRI R0 1 %5
T 7 E SR A R i gk [T ] A ER AP, 2021, 47(6)
327 -331.

(5] k. #5525, BRAESC. . WG &E [ PeaTl i S M 5 x)
TMV RGP LT ] AP0 B2 ik, 2010, 40(3): 290
—-299.

[6] QIU Dewen, DONG Yijie, ZHANG Yi, et al. Plant immunity
inducer development and application [J]. Molecular Plant-Mi-
crobe Interactions, 2017, 30(5): 355 - 360.

(7] ZAER), BN 60 50T « BRI mT R PR 70 Xk 7 At 2 Ak i
R EEE O B RO IR ) ], B R AT, 2019, 7(2): 35
- 37.

(81 seigH , skyele, ARV, 45 W78 5% S0 R I 1 M
] B8 B AL AF 28 L) . e e Aol 2 4k, 2022, 31(1): 123
-128.

(9] BEFHUL, skEME, Dok, % MY RBESAHR P2 R AE
P KRR SRR RIS, 2016(15)  25.

CF %% 316 1)



+ 316 -

4.9 4 47 2023

ABETEAESE A RIR T AT o R0 fh
FRIE] AR H AT B A AF T MR R A I e 7 ik
FEREHAE . (AP E AR WA A
Jole 250 AR A5 R M IR B A 7K
R BESUT Y T 2 Dy R0 o 1 I 98 i 4 7K R 20
BE] B T AR BRI B T R A R AR L.
PIHARER A 24 30 km, JLIAL T2 15 AW L, 2
RAT R AT PRI J 102 0% 7 i A S\ LA
/NP S5 60 0 /N B85 PR 3R 2 5 W] RE R i) HL T
P RIAEAR DL . PRI » ik s i £ [ — I U B
A A E2EH R TR A= 0 25 4L - T A [+)
LR AR 254 5 W e I 7 A A 1 i b A AS () P 40
JOLFH » 3ty VRIS 8] (422 57 ] RE 2 520 Bl IR RCR (17 €
Yo BEE KRS A E B KRS 35 B2 R B
FEAEAEE TR AL BT IR SOCR 1P
il s PESTE PR AR HUF A 7 2 AR R 3 22 2
KA DL USRI 5 D - A b 26
A HOR I L BT — A B 1%

S 3k

[1] LI Zengzhi, ALVES S B, ROBERTS D W, et al. Biological
control of insects in Brazil and China: history. current pro-
grams and reasons for their successes using entomopathogenic
fungi [J]. Biocontrol Science and Technology, 2010, 20(2):
117 -136.

[2] PAVLYUSHIN V. Pathogenic post-effect of entomopathogen-

ic fungi on phytophagous pests and entomophagous biocontrol
agents [ J/OL]. BIO Web of Conferences, 2020, 21 (6):
00020. DOI; 10. 1051/bioconf/20202100020.

[3] TANG Jifeng, LIU Xinyu, DING Yuchi, et al. Evaluation of
Metarhizium anisopliae for rice planthopper control and its
synergy with selected insecticides [J]. Crop Protection, 2019,
121. 132 -138.

(4] ZEB. JURRIBIGRE A I ) 245 200 oA [, T
PER 4R, 2015, 30(4); 9-11.

(5] wigds, Py, HEm A Z M idmaE SC B fh &t
I R 2508 ). BRIk R, 202003); 2.

(6] #2%, @5, WA 4 R BCE 2550 B iR /K R 32 223 duy
IR L) ] WAl R, 2021, 62(1): 119 - 120.

[7] e NI E AL . R AR ) EUBT 7R H R LR
% 1EA RGBT . NY/T 2737, 1—2015[S]. dbnt. fr1
Al Rk, 2015.

[8] A NRILRIE A ER. R M BRI AE € B VA B AR MR
85 2 FB4y RS KEL: NY/T 2737.2—2015[S]. Jb50: thE &
At 2015.

[9] RENUKA V V L, ARUNDHATI S. Evaluation of various
IPM modules against foliage feeding insect-pests of rice [J].
Annals of Plant Protection Sciences, 2019, 27(1): 1-6.

[10] deitt, BRBKISY . BSR4, 5. R[N PR 25 6 K fg — AL IE S Ag
P BIARCRLT ] BARE R, 2017 (22): 89 - 90.

C11] e, 2R, b, 55, PR TE 5 v 2 i8R X A0 2L
I35 HE ] PR AR, 2019, 28(5): 830 - 836.

[127 SUMATHI E. RAMASUBRAMANIAN G V. Evaluation of
biopesticides against rice black bug [J]. Journal of Biopesti-
cides 2013 (2): 117 - 119.

(TSR | &)

CE$E 297 3D

(100 ¥BHE, For, 24857, %5 9 Fh i b 350 6 75 T 38 7 B 1 5%
Wi Ko FOs B i Bk L) 1. padb Al 24, 2019, 28(7): 1093
-1099.

(110 RIRFK, ¥, Z252. %5 3 FF S0 R A& ol G B K
FWBIERCR LT ] APk, 2020, 6(6): 72— 74.

(12] 3kam, XUFERE ., A RJe, . RIR R B 4 72 72 A w5 1
6326 B Z BRI SORTRG HUME K™ s L) ], VLR AR
2, 2019, 47(15): 130 - 133,

(137 M, EAB%. Wocm. %5 Rk 2hp s RAd s 4
FEEAG L] NI S A, 2020(1) : 56 - 59.

[14] FEor, FBAL, Z24kF, 4. 9 o 1 b BH50) 6 £ 44 3 L e i 7
PR, Padbfal2F 4. 2021, 30(3): 439 - 444,

(157 setiess, JEsg, HRfESC, 5. M%) SR 2 A B 2 R 5/
O R P ROR S Ve LI LT, b = AR B A 2 AR, 2017,
33(2); 213-218.

(167 ShEzim, FH5, TR, % A FH0E A &R IR Y 4 s

PR H D R R T L. AW B 4k, 2020, 50(6): 657
- 665.

[17] mRR. Y ERAE s g (M deat. &% 2F .
2006 210-219.

(18] XUHavs . BL—ng, FETTmy. ALY S Hisn iV F HLEE RN
Wk RLI]. Jr TAHE R, 2020, 18(3): 1020 - 1026.

[19] ERfsC. A e oo ot oo o e 5 B A s L0 ], Ak
B S 4. 2014, 16(1) . 39 - 45.

[20] AYBA LY, KARPUN N N, MIKHAILOVA Y V, et al. Inclu-
sion of plant immunity inducers in the fruit crops protection system
for the purpose of reducing the pesticide load [C/OL] //10OP Con-
ference Series: Earth and Environmental Science. 2020, 604.
012019. DOI: 10. 1088/1755-1315/604/1/012019.

[21] mAld, A&, WA, 5. 3 Fhr ALYy o X 2 e % 1 70 B
/AR ] M fRe, 2021, 47(1) . 276 - 281

(tiEshit. | #)





