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Abstract: In order to explore the influence of different types of adjuvants and pesticides on the control
efficacy against rice caseworm Cnaphalocrocis medinalis, this study designed a three-factor, four-level
orthogonal experiment on pesticides, adjuvants and spray volume. Analysis of variance (ANOVA) was
conducted to analyze the effects of each factor. The results showed that both pesticides and adjuvants
had highly significant effects on the control efficacy against C. medinalis, while spray volume had no
significant effects. On the fifteenth day after the spraying, 10% emamectin benzoate-indoxacard SC and

organosilicon adjuvant at 30.0 L/hm’ spray volume had better control efficacy, reaching 84.32%. Adju-
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vants were not equally synergistic to all pesticides. The synergistic effect of the polymer adjuvant on

5% chlorantraniliprole SC was significantly higher than that on the other three pesticides. The synergis-

tic effect of the plant oil adjuvant on 12% emamectin benzoate-chlorfenapyr SC was significantly lower

than that on the other three pesticides, and the organosilicon adjuvant had the best synergies on the four

pesticides.

Key words: crop protection unmanned aircraft system; Cnaphalocrocis medinalis; adjuvants; pesti-

cides; compatibility method; control efficacy; synergia
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Table 1 Orthogonal experimental scheme of different compatibility methods and their control efficacies
against Cnaphalocrocis medinalis
(RN Sl KB JIPELTR a5 [5%% Control efficacy/%
Compatibi- Pesticide Adjuvant Spray volume/
lity method (L/hm?) 3d 6d 15d
1 109% P 4 - B g2 n - JEBhi Null 15.0 65.52£1.79g 73.61+236g 71.88+3.44¢
2 10% emamectin benzoate* 4547 Polymer 19.5 67.03£2.20h  69.89+2.28 f  69.41+3.64 d
3 indoxacard SC M5 Plant oil 24.0 68.97+3.901 79.88+2.10j  79.114#2.79 h
4 A HLEE B Organosilicon 30.0 81.89+2.57k 84.48+3.03k 84.32+1.60 i
5 129% F 4t - dUsiiiE 27?50 JElhiR) Null 19.5 54.61£2.98d 63.59£3.42¢ 61.98+3.23 a
6 12% emamectin benzoate* 354 Bl Polymer 15.0 59.84+4.31e 64.72+1.32cd 61.21+449a
7 chlorfenapyr SC i B 7 Plant oil 30.0 55.41£1.20d  66.97+2.20 ¢  64.12+3.45b
8 A HLE B Organosilicon 24.0 62.68+3.21f 75.51+495h 71.06+2.48 ¢
9 5% F IR BEGETE JCBh Null 24.0 55.30+5.36d  58.86+2.70b  66.30+2.49 ¢
10 5% chlorantraniliprole SC & ¥ H7| Polymer 30.0 61.81+4.14f 65.51£4.86d 73.27£3.53 f
11 FEHiH B Plant oil 15.0 59224328 ¢  68.06+2.53 ¢ 71.21+1.88¢
12 A LB Organosilicon 19.5 76.58+2.41j 78.58+4.23i 79.66+4.81 h
13 109% PUSH B kR IE ) JoBhi Null 30.0 42.65+2.90a 56.80+4.70a 68.28+2.71 d
14 10% tetrachlorantranili- 54787 Polymer 24.0 44.86+2.14b  59.46+1.58b 68.28+0.54 d
15 prole SC FE Y B3 Plant oil 19.5 49.09+2.40 ¢ 59.36+2.38b  71.14+4.50 ¢
16 A HLEE B Organosilicon 15.0 61.74+3.70 f  64.37+3.64cd 74.58+2.47 g
17 25 %] i Blank CK

F R R PR E2E o RIS S AN R]/ING SRk R 28 Duncan PO IR 25 A0 55 22 57+ 10 3% (P<0.05) , Data in the

table are mean+SD. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range

test (P<0.05).
R2 ERERENHABHAESHIERRN AT ESTER
Table 2 Results of ANOVA on the control efficacy against Cnaphalocrocis medinalis
THE24 5 55 3 KBk Tt 24 I 55 6 KBk Jiti 24 e 55 15 RBiAL
Control efficacy on the 3rd day Control efficacy on the 6th day ~ Control efficacy on the 15th day
Fact after the spraying after the spraying after the spraying
actor
F P . Ei%ﬁ P . E.%‘fi F P . E'L%'fé
Significance Significance Significance
AR Pesticide 37.370  0.000 ** 15911  0.003 ** 13.576  0.004 **
“KBF AL Adjuvant 23.443  0.001 Hox 10.200  0.009 HE 12.484  0.005 **
W25 Spray volume 1470 0.314 NS 0.050  0.984 NS 0.793  0.541 NS

*% 2 IR 2% Duncan FGH 2 M 22 46 56 25 S50 18 35 (P<0.01) 5 NS 2718 42 Duncan GG &2 M 22 /0 56 0 8 3% 22 7 (P>0.05) .

** indicates significant difference by Duncan’s new multiple range test (P<0.01); NS indicates no significant difference by Duncan’s

new multiple range test (P>0.05).
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10% V0 55, HL P e L 77 70 R B4 28000 531 o0 8.02% .9.97%

117.06% ; 5 MLAE 2 BRI X 5% S HUA H e B 7759
[RIIE A 30.10% , S0 35 v X oAt 3 Ff 3% HUFR 0 384
R(FR3) o LA, Q7 BRI IR XS B 2 B
IS 77 A A ] B4 1A R0, DRI 5 8 %o A o 3% EL ) B
VERLAH B B . 2RI KB, A EL A KBy B
F, A ALEE 2 B X T A58 i 4 b 2% A7) Ay 34
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Table 3 The control efficacies of different pesticides against Cnaphalocrocis medinalis and the synergia of adjuvants %
A% HU EEL Bl REVR REPIMER A PR
Pesticide Index Null Polymer Plant oil Organosilicon
10% 4 - B i gl 77 54 Fi%L Control efficacy  70.34+£3.48  68.77+1.25  75.98+4.97 83.56+1.18
10% emamectin benzoate indoxacard SC ~ H4%{ Synergia - -223a 8.02a 18.79 a
1290 HV 4 - HRAgh I 180 511 Bii% Control efficacy  60.06£3.91  61.9242.05  62.1744.92  69.75+5.32
12% emamectin benzoate-chlorfenapyr SC  %{ Synergia - 3.10b 351b 16.13 b
5% SRR F R PR 5 754 Control efficacy 60.16£4.58  66.86+4.78  66.16£5.08 78.2741.27
5% chlorantraniliprole SC HA%4 Synergia - 11.14 ¢ 997¢ 30.10 ¢
10% DU HU G 7 57 %4 Control efficacy 55.91£10.48  57.53+9.66  59.86+9.01 66.90+5.54
10% tetrachlorantraniliprole SC 4% Synergia - 2.90d 7.06 d 19.66 d

—: ToBE . SRR BRI b R 2% o RIS R S R/ NE R 7R 48 Duncan PO AN 22 VA G 46 25 S 0 3
(P<0.05)., —: No data. Control efficacy data in the table are mean=SD. Different lowercase letters in the same column (synergia) in-

dicate significant difference by Duncan’s new multiple range test (P<0.05).
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T2 5 565 15 K EGREASE , A% A K- 1B
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129 W4 - x5 s 223 790 5 BT B3 4 7K SF- 4 Bk
B, K095 W S A AL 288 Bl 70 > A8 3 2k By

FI>H AP BIFHI>TC B 5 i 25 W 1 4 K2
6] 22 SN I8 25 (H K 4 SR AU (6 4) o
I, 8 HFRE R 10% P 4 - Bl U7 ) R BITBI A
VEPEA HURE S A 25 2 25 $F 30.0 L/hm' (1) 25 YL
05 2R R PN AG - WL ) 7 Ak s AR, TR it 24 5 5
15 K355 T 84.329%(FK 1),

x4 BETFHEAREE 15 KRBT AR ERMAEZR Duncan ZE L

Table 4 Duncan multiple mean comparison based on control efficacy on 15 d after spraying

IEREK

o A P FH O wmEokr) e EHEERE S Gy

cases Pesticide (level) Subset Adjuvant (level) Subset (level)/(L/hm?) Subset
4 129 H4E- BRI (2) 64.59+  JoHhFHI(1) 67.11= 15.0 (1) 69.72+
12% emamectin benzoate-chlorfenapyr SC (2) 3.89a Null (1) 3.57a 5.07a

4 10% UG R BRI (4) 70.57+ REWI(2) 68.04+ 19.5(2) 70.55+
10% tetrachlorantraniliprole SC (4) 2.59b Polymer (2) 4.36a 6.29 a

4 5% FAURHBERGETER(3) 72,61 MEYBLFI3) 7139+ 24.0 (3) 71.19+
5% chlorantraniliprole SC (3) 4.79 be Plant oil (3) 530a 487a

4 10% k- B RECETERI (1) 76.18+  HHLEEDFHI(4) 7740+ 30.0(4) 72.50+
10% emamectin benzoate indoxacard SC (1) 5.90 cd Organosilicon (4)  5.03b 7.56 a

TP BRI B R . [FISNER IS A R/ING PR3 78 2 Duncan [GHT 5 1% 22 HE46 16 2% 5 11 3% (P<0.05) . Data in the

table are mean+SD. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range

test (P<0.05).
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e Y5 A R Ry 2 G Ak K B B ) AY 40 15 A B
(BEZS A2 ,2012) , ZEMELATEIR A K R i - |- B
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X BT I R A I RS SRE F) 5 M IO Ay % B 50>
Bi7 Bh 750> it 24 it , R UG, 76 Bl TR R AN I I s ) AR
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