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Application of Iprodione and Its Compound Agents in the

Control of Fusarium verticillioides Ear Rot
LAI Jue-1i'?, LIU Shu-sen’, ZHANG Hai—jian’, GUO Ning’, SHI Jie’, YANG Juan'

(1. College of Agriculture and Biotechnology, Hebei Normal University of Science and Technology / Hebei Key Labora-
tory of Crop Stress Biology, Qinhuangdao 066004; 2. Plant Protection Institute, Hebei Academy of Agriculture and
Forestry Sciences / Key Laboratory of Integrated Pest Management on Crops in Northern Region of North China, Min-
istry of Agriculture and Rural Affairs, P. R. China / IPM Innovation Center of Hebei Province / International Science
and Technology Joint Research Center on IPM of Hebei Province, Baoding 071000, China)

Abstract: To clarify the control effect of iprodione on maize ear rot caused by Fusarium verticillioides, the in-
door toxicity of five fungicides including iprodione against F. verticillioides was tested by the mycelial growth rate
method, and the optimal combination ratio of difenoconazole and iprodione was screened. Additionally, the control
efficacy of the new compound agent(12% difenoconazole—iprodione suspension concentrate) against F. verticillioides
ear rot was evaluated in field. Indoor toxicity tests showed that the EC,, values of the triazole fungicides(epoxicon-
azole, propiconazole, and difenoconazole) against F. verticillioides were 0.019-0.045 mg/L, and the EC,, values of
phenamacril and iprodione were 3.130 mg/L and 4.312 mg/L respectively. The compounding of difenoconazole and
iprodione at a mass ratio of 1:3 exhibited a synergistic effect. Field trial indicated that 12% difenoconazole-iprodi-
one suspension concentrate significantly reduced the incidence and proportion of diseased area caused by F. verticil-
lioides ear rot, with a control effect of 66.95% on it and a yield increasing rate of 13.34%. The above results showed
that iprodione has a certain inhibitory effect on the F. verticillioides, and 12% difenoconazole—iprodione suspension
concentrate has the effects of preventing F. verticillioides ear rot and reducing maize loss in the field.
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Table 1  Toxicity of fungicides to Fusarium verticillioides

AT ¥100%
1.3 HiRAES S

EN il BE S IR 5 R ECu(mg/L) 95% {5 X [A)(mg/L) A R H(r)
Fungicide Toxic regression equation 95% confidence interval Correlation coefficient
ARk Y B y=1.36+1.03x 0.045 0.038 ~ 0.054 0.983
A y=1.49+0.87x 0.019 0.016 ~ 0.023 0.987
TR PRI y=1.02+0.69x 0.034 0.026 ~ 0.045 0.972
U TR TR y==2.04+4.17x 3.130 3.027 ~3.236 0.971
SR y=-0.96+1.48x 4312 3.899 ~4.771 0.977

VR RT, JHe A L= e 2R3 B 500 400 S RO AR o 25 B B R B 0.5 ~ 1.5, ROCRVEA 25 2 A1
22 EEBBARMMSERE RN MRERAEKSE  FH.
=) 2.3 FREFIITEE B R 3 2 R R

R i Y A e ) S T R AN [ A A i G R FH [R] 3 (52 FE 245 70) 129% 2R Tk » 5 T Dk 77 79 %
SEIC, R B 224 KBRIE N 2 & ST XL 0] 109 57 T RS 7 500 R 39 Tk FP BRI 8o 551 X
ERE Z KGR ) . R2GVPREW] L E8ALA A AR AL AR A B IR RHOR o a5 R ERIIE 1),
Ao LR B BCA & b R EE T PR S S IR 129% T - S TR DGR P ) Ak B A B 550 b BT CK
HAHE 13 B it LT O AR B 2.1, ARBHAR 1L, AT Il 35 R AR 06 25 0 %2 (P<0.05) . 34>
RORVE G E T s B Fe A o LU AT S 2700 A LA R o K i AR o e 3% (38K T CK Ak
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L, H 12% KBk - S5 08 kR 77 R Ab PR B SR TR
PAFI AL H(P<0.05) MO ELEE A Sk 160 R I8 s 1) 17 5K
KB L 10% S5 TR MRS 77 R B AN 47.91% , 3% 2K i H

PR B 5 55 %% 50.03% , B BL 25 F) 12% A Bk -
T R B 77 7 Bl 40R 66.95% , 55 T A B0 A5 IF B 4
Tt , H 25 .2 (P<0.05).

F2  EERIRANRERARE 6 S5 A S MR R IRAKN MR

Table 2 Toxicity of mixture of difenoconazole and iprodione to F. verticillioides

AR PR - S TR P R FRKUr) EEvES V(S
Difenoconazole: Iprodione  Toxic regression equation ECao(mg/L) Correlation coefficient Synergic ratio
1:1 ¥=0.91+0.88x 0.094 0.989 0.9
1:2 ¥=0.79+0.88x 0.123 0.995 1.1
1:3 ¥=0.69+0.64x 0.084 0.994 2.1
1:4 y=0.70+0.87x 0.145 0.993 1.5
1:5 y=0.46+0.78x 0.249 0.998 1.0
1:7 y=0.24+0.81x 0.498 0.996 0.7
1:10 ¥=0.27+0.74x 0.433 0.996 1.0
1:12 ¥=-0.13+1.09x 1.094 0.936 0.5

T - A FIR 129K - 57 BRI L 10% 5 IR IT ) M 3% i H BRI R 0 A BE T SUUAR S B AL BB G 00 7% s B 3 12907 ik - S TR RS 77
71090 57 TR T 79 1% 390 2 ik VPR MA A 7R Ak R DLAR A SO0 RIS A T B o L 5 € 3R 129 4K - S TR IR 7] L 10% 5 T IR ki 771
Je 3% ATk R P2 DO L AR BT BRI B A R o [l — &1 2 T 15 B4R 28 Duncan [URH AR 22 R I0TE P<0.05 K- 22 5 W3

Note: A represents the incidence rate of Fusarium verticillioides ear rot under the treatments of 12% difenoconazole - iprodione suspension concentrate,

10% iprodione suspension concentrate, and 3% difenoconazole suspension concentrate; B represents the proportion of diseased area of Fusarium

verticillioides ear rot under the above treatments; C represents the control efficacy of 12% difenoconazole - iprodione suspension concentrate, 10%

iprodione suspension concentrate, and 3% difenoconazole suspension concentrate against Fusarium verticillioides ear rot. Letters in the same chart

indicate significant differences at the P<0.05 level as determined by Duncan’s new multiple range test.

1
Fig.1

A3AT A2 T 25 7] 129 A<k - S5 B R A2k 7 3906 oK
PRI SE I . 25 R R (R 3), 12% Ak - F 1A
I A VR A B A ARG DR AT RO R R K E S
G A~ B3] Ab BT CK AL BEAH EE , O 8 3 22 S5 (P>
0.05); 1707 BRI A 5 55 W9 4> 500 b BEOC W 35 22 5
25 15 T CK AR H(P<0.05) 5 52 152 24 77 Aub B 10 b,
55 3% Rk H IR B TR R A L, 2 RARE B
5T 10% S5 MR 77 770 A B R CK AL BE(P<0.05);
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Control effect of iprodione and its compound agents on F. verticillioides ear rot in field

v A 24 500 b B B0 R 2 3 e T CK AR B (P<
0.05). M FAREIE 7 SR BT AL BE 2550 2 —
TE T ROR 129 Tk - 57 TR IRoE: 37 7R b B 3 77 3
fe i, HLARE T AR A 550
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Table 3 The effect of iprodione and its compound agents on maize yield

b B FEK(em) FlH (cm) TEATHE(TT) FTRIALCRE) F59R K (mm)
Treatment Ear length Ear diameter Rows per ear Kernels per row Bare top length
12% ik - SR IREIE ] 18.52+0.40 a 50.54+0.76 a 17.10+0.15 a 31.63+0.34 a 14.89+0.21 a
10% 57 IR 2k 751 18.01+0.09 a 50.16+0.31 a 16.71+0.30 a 30.26+0.29 ab 14.09+2.15 a
3% A% 1k Y PRI B 5 18.35+0.39 a 49.93+0.60 a 16.65+0.41 a 31.30+0.11 ab 13.47+0.78 a
25 IV BE(CK) 18.25+0.32 a 50.37+0.22 a 16.87+0.39 a 29.87+0.70 b 16.48+0.61 a
b B T (g) TR (g) KL (g) HE 7= 2(%)
Treatment Ear weight Kernel weight per ear  100—grain weight ~ Yield increasing rate
12% ik - S RIRGEIE R 168.97£1.16 a 144.65+2.74 a 29.10+0.19 a 13.34+2.15 a
10% 57 TR IR B 571 163.68+1.74 ab 135.27+1.02 be 28.94+0.26 a 5.99+0.80 b
3% % Bk T PRI B 5 167.02+2.95 ab 138.67+0.17 ab 28.88+0.24 a 8.66+0.13 b
25 FHXFHR(CK) 160.12+2.01 b 127.62+4.39 ¢ 26.88+0.39 b —

2— UL PN M T T S 2% TR ) s T T R Y I i
FER T S R R A A R A 1 =5 N B ) L A5 R R
B, =M SR A R G AR A i A R I R I B )
U TR TR R e T DK ) B T AR B85, UL R e A
(R PR 22 HE K AT — e R RICR . R Tk FR s phy i
B, TE = MR e e A R R
O =l P R R TR AR, T D R A 5 1) ik R A
Jeo ARMIFFEE— 25 AP [R] VR FHAIL I 9 24 7510 F
F152 0, 38 2o B G 7 0 D BT T 2 ik Y B s A S
PRIDRA% 123 1 8505 i b AR BC R, X 005 R e At 11
BRI W R A AU E N U — R L A
EENViREEOR ST S ok Vb TSTR A

BT DL B AR g — 20 i I YA
TS5 TR R B H A T Y A A 1 5 T 24 7 6 FL S A e
FOREE IR BT IR RO . 25 SR, H (R] IS itE 1 U571
184 900 mL/hm’ 19 &2 BL 25 7] 12% ik - 5 TR IR 2 07
F, K EL it 2R G A BR AN S G R AT 2 A AL
SO AR 1 R R R TR E . B K
K, it FH S A TR AR ik PR A s B0 11 Bl 3% 34 A
50% 247 s L2550 B B A L S R A R R T
B2 70% , B 504 T+ 0T e 55 95 570 1) VR FH AL B
e, DR AR TR R R H A
—E WIRFRY ; SR IR B T OR AP0, W AT 4 41
T B — J2 PR3P RS, A3 R0 w5 T o 6 1 & R R
22 it A B2 R S R R ST EORAE 2
FTE N — 18 e e, 7 — B b B 1R A A e 1t
W A 22 IE (IR AR DR 19 & A TLR,
PRI T Z BRI M BA R . BeAh, A
FEFORT , I BRI AL B 1 7R 6% ~ 8% , B L
2 PR R 13.34% , A0 L BA KA BB T
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ORI A ol T B8R | 3 — 254 v X 400 5 A e 16 7
i 9 118 FH [ B 8
25 bR S TR UL AR iR A6 A — i By

TR, X 00 A Al e 16 AL 9 1) PR () Bl 28N 2 1
3 FRAR, 5 DRk HY BRI 11 52 TG 24 R0 2 P AR
T X6T 400 Al e A B i 1) 7 2% [ B o R AT — 5 1
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