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Control Spodoptera frugiperda (J. E. Smith) in Winter Corn Using the Combination of
Metarhizium anisopliae Oil Suspension and Reduced Chemical Pesticide

XU Xiang', YANG Songjie', LI Weigiang®, HENG Xiaorong’, YIN Yongl*
(1. Plant Protection Station of Sichuan Provincial Department of Agriculture and Rural Affairs, Chengdu 610041, China;
2. Plant Protection Station, Panzhihua Agriculture and Rural Bureau, Panzhihua 617000, China; 3. Plant Protection
Station of Miyi County Agriculture and Rural Bureau, Miyi 617200, China)

Abstract: Fungal microbial pesticides are characterized by high safety, low possibility of resistance and slow
action. The chemical pesticides are of quick action and high possibility of resistance. Field trails for control of fall
armyworm were conducted with combination of oil suspension Metarhizium anisopliae and reduced dosages of
thiamiethonxam and chlorantraniliprole. Metarhizium anisopliae showed slower action against fall armyworm
than the chemical pesticides, but showed higher sustainable control than the chemical pesticides. In field trails
with combined application of M. anisopliae and the two chemical pesticides under a reduced dosage of 50%, the
control was maintained or even better at 5 day post application (dpa) and 15 dpa. The control was 82.6% and
77.2%, respectively, at 25 dpa for combination of M. anisopliae with thiamiethonxam and chlorantraniliprole,
which was higher than 67.4% obtained with M. anisopliae alone. Reduced dosage of chemicals in the combination
can reduce resistance development and improve persistence. Application of M. anisopliae oil suspension at the
base of winter corn can improve the infection rate of fall armyworm mature larvae, thus contributing to reduce
overwintering population size and the green management of fall armyworm.
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Table 1 Dosage of dispension oil preparation M. anisopliae and chemical pesticides

R 2T Specification A H 45 Numbers 274 FK Pesticide 255 [l 5 Dosage of pesticide
S04’ M. anisopliae CK 100 2.1 /g 4 fo ¥ SRR 300 mL/hm?
{24 Chemical pesticides A 35% SR P 80 g/hm’

50%WE R 40 g/hm?
C 23%Ef Uk 150 mL/hm?

15 £/ TREFKBLFRGIKE

RE >N 6 MEHL, FARIE AL By Cy Dy ES AEEIRK /DX, FA/MX 100 £, HRIZ) 20 m’s
6 NAEPE ) 270 H] R WK 2.
1.6 TEHFE

FERES LIRS 25 T 2019 4 12 7 5 H, SO ST AR A E BB 1~3 el it 1l i At
ARZh, R 50%~70%; &t 7axtEREIHA AR 25 T 2019 5 12 7 6 Htizy, 257K mR 5
JEFH 5 400 kg/hm®e SRFITE Sl B S 3%, S UERTOF AUBEE,
1.7 AEA*

Fl 2T a5, AEREAN AL BEBEALER 20 BREOK, 24 i I 2000 T AR, Amic AR L s B ok ) £
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Table 2 Compound formula of M. anisopliae and chemical pesticides

b A 2 2R AR G2
Treatment Combined dosage Reference dosage (Dosage reduction)

Al 100 121 F/g 410748 (300 mL/hm?) +35%50 2 % (80 g/hm?) 100% (0)

A2 100 1298 1/g 4 fa 14385 (300 mL/hm?®) +35%50 A F I (40 g/hm?) 50% (50%)

A3 100 1278 1/g 4 T4EH (300 mL/hm?®) +35%50 LA Mk (20 g/hm?) 25% (75%)

Bl 100 1210 F/g 410, F4HE B (300 mL/hm?) +50%MEdi%E (40 g/hm?) 100% (0)

B2 100 120 F/g 410, F4HE B (300 mL/hm?) +50%MEdE (20 g/hm?) 50% (50%)

B3 100 1248 /g 4 fa T 4-EH (300 mL/hm?®) +50%BEHZE (10 g/hm?®) 25% (75%)

i, ARG 5. 15, 25 d FAE R, BEEHAAER 5. 15, 25 d AR, HE SR OER %,
PRI BRI SPSS 21.0 HHT 2 57 B4t
BB (%) = (a7 d A — 255 O 5RED /2457 e F 40X 100,

2 ZFRESH

21 SRTFEERSUERANEDZRIBAFEHIEWR

255 d )5 BT 255060 Bt D A0 B BB BOR B E fT2R AR i LA VA ORI IR 3] 78% LA
o 245 15 d J5 35%50 d 2 F BRI R B Ik 3] 94.20%, 410 T EHE R BT VABOR TS 75.20%, H4zy
FIPE MR A A FFRRE R N H25 25 d #2700 B T B, ST adBm s REF 67.40%(1)
B, KL T2y (k3D .

®3 2RTHREFSUFRAWNEMRIRMEIENRA LR

Table 3 Comparative sustained effects of M. anisopliae and chemical pesticides on S. frugiperda

RAFNA S PR G Bl 5d BB % 15 d B FRIE 2 25d HPRIER
Specification Numbers Pesticide Pest reduction rate after 5 Pest reduction rate after 15 Pest reduction rate after 25
days (%) days (%) days (%)
T A EE CK 100 Zff1/mL 68.60+2.57d 7520+435b 67.40+5.68a
M. anisopliae St T o
o B AL 2 27 A 35% 5 HUR F Bk 87.60+£5.08 a 94.20+4.58 a 40.40£+9.50 b
Pesticide control B 50%I5 s 82.60+5.92b 71.20+5.19 be 23.40+7.76 ¢
C 23%¢ef HUg 78.40+4.63 b 67.40+2.06 ¢ 16.00+525d

Ee BIHEE CPIE AR, NE/NGFEE LR 0.05 KT-ZEF R,

Note: Data (mean+ SE) with the different lowercase letters indicated significant difference at 0.05 level.

22 ERTHREESUFRABKANE®RZRHEAERR.

125, 15 F1 25 d I, G FauEmEIH 2% R 50%IM6 2R 25 5 4 a1 S I 2 %5 HI & 100%
e R TR, ROROR AR ZE R AR 55, 15d I, S TaEERS TS % M E 100%. 50%H)
AR 2 5 WO Y < f 7 S (B R O A2 2 R LA, R PR AR AR s 2 S AN 25 7E 25 d s
ST ERIK S IS H IR 100%. 50%IA6 52 A% 25 55 BRI T < #01 SR A R AT SR AE P A 2 24770 LE
B, mPgaRR g (R4) .

I FIW, St o B A I 2% & 50% M2 2, FEp e AR 25 AR A b, et 1
R FIRE R

3 i1t

FETFIR H BFAEE R, A2 R 25 28— LA, it s o fi s &2, DL TR R Ay, AT
B P A R L I, 2 5 3 B s D R AR B2 o T R B B % R R AT W R AR I, H R D
MR A BT KA ), REURMEF P ERbE . G0 7 S B R A AR IR S, A Epi i, M
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Table 4 Control effect of M. anisopliae and chemical pesticides on S. frugiperda

bR 4R 5d HH iR A 15 d HIRuE % 25d BRIES

Numbers Pest reduction rate after 5 d (%) Pest reduction rate after 15 d (%) Pest reduction rate after 25 d (%)
A 87.60+£5.08 b 94.20+4.58 a 40.40£9.50d
Al 91.80+232a 95.80+2.79 a 85.40+294a
A2 92.40+2.87a 94.001+2.37 a 82.601+3.98 a
A3 89.60+4.41b 83.60+6.53 b 73.60£7.12 b
CK 68.60+2.57 ¢ 75.20£4.35¢ 67.4015.68 ¢
Bl 86.60+3.77 a 82.60+5.92a 79.20+£5.02 a
B2 84.20+3.12a 80.40+4.84 a 77.20+6.43 a
B3 77.601+3.93 b 74.201+5.67 be 66.601+3.24b
B 82.601+5.92b 71.20+5.19¢ 23.40+7.76 ¢
CK 68.60+£2.57d 75.20£4.35b 67.40£5.68 b

H: CK. AL BEUR A T8 3. B Edh CPSMEEFMER, RRNEFEEE KRR 0.05 K2R 2.
Note: The data of CK, A and B are from table 3. Data (mean + SE) with the different lowercase letters indicated significant difference at 0.05 level.
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