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Abstract: In order to clarify the control effects of chlorantraniliprole on underground pests and aboveg-
round sucking pests in the peanut field by seed treatment and screen out the suitable field doses for fur-
ther popularization, the indoor pot experiments and field experiments were conducted to study the inte-
grated control effects of chlorantraniliprole on the underground insect pests (wireworms and grubs) and
the aboveground pests (aphids). The results of pot experiments showed that the control effects of Ple-
onomus canaliculatus (Faldermann) were 77.42% and 82.58%, respectively, and the control effects of
Anomala corpulenta Motschulsky were 77.12% and 85.62%, respectively, 15 d after chlorantraniliprole
was applied by seed dressing with the doses of 2.40 g/kg seeds and 3.20 g/kg seeds. Meanwhile, the re-
sults of field experiments showed that the doses of chlorantraniliprole of 2.40 g/kg seeds and 3.20 g/kg
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seeds had a high control effects to P. canaliculatus with 68.12% and 76.33%, respectively, and the con-

trol effects on A. corpulenta were 71.38% and 80.71%, respectively, when the peanuts were harvested.

The control effects of Aphis craccivora Koch was up to 36.39% when treated with 3.20 g/kg seed dose

of chlorantraniliprole. There were no adverse effects on the peanut seeds; however, the emergence rates

and growth were, to a certain extent, promoted, and the increase rates of peanut yields were 16.16% and

18.44%, respectively, when chlorantraniliprole was applied at 2.40 g/kg seeds and 3.20 g/kg seeds. The

results indicated that chlorantraniliprole had high and persistent control effects against underground

pests in peanut fields. Moreover, it also had certain control effects on A. craccivora. It could not only

control underground insect pests effectively, but also increase peanut production, which had good pros-

pects for popularization and application in controlling underground insect pests in peanut fields.
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Table 1 Control efficacy of chlorantraniliprole to Aphis craccivora by seed dressing in potted peanut plants
. - zy)E 1 2 )4
ﬁi& A 15th da;i{ierspisticide 30th da;jzie?)ropgsticide 45th da;i{ierspisticide
2571 o No.h(?f application application application
sccicide 00 P TUSEREC BpRACR  RRE BRRRCE I BRAROR
seeds)  tested No. of Control No. of Control No. of Control
survived efficacy (%) survived efficacy (%) survived efficacy (%)
SRR 0.80 200  183.25+7.65ab 5.78+0.20 g 263.2548.63b  5.39+0.29 f 348.75£10.36b  8.65+045 g
Chlorantranili- 1,60 200 178.75+6.41bc 8.10£0.16 f 251.25+7.34bc 9.71+0.18 ¢ 311.50+11.77 ¢ 18.40+0.39 f
prole 2.40 200  168.50+5.98 cd 13.37+0.27 ¢  234.75+£7.93 de 15.64+0.17d 270.75£9.68 de 29.08+0.27 de
3.20 200  160.25+6.32d 17.61£0.42d 224.7546.22 de 19.23+0.18 ¢  258.25+10.72 ef 32.35+0.39 cd
Tt 2 ok 1.25 200 10.50+2.33 f 94.60+£0.78 b  66.25+5.69 f 76.19£0.14b  65.50+6.35g  82.84+0.58 b
Imidacloprid 2,50 200 3.75€1.27f 98.07+0.77a  25.50+4.67 g 90.84+0.63a 31.75+4.98h  91.68+0.84a
AL 2.50 200  164.50£7.45d 15.42+0.58 de 237.50+7.95 cd 14.65+0.52d 279.75+12.84d 26.72+0.46 ¢
Chlorpyrifos 500 200  140.25+5.77e 27.89+0.43 ¢ 221.25+8.56¢ 20.49+0.32c 250.25+11.56f 34.45+0.40 ¢
X 8 Control - 200  194.50+8.86 a - 278.2549.97 a - 381.75+13.69 a -

TR IR . [RIFVEEE 5 AN IR 7 BE 3R 28 Duncan [CHT % 25 K30 7E P<0.05 7KV 22 573 2 % . Data are

mean=+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 2 Control efficacy of chlorantraniliprole to Pleonomus canaliculatus and Anomala corpulenta

by seed dressing in potted peanut plants

Va4 5t L Pleonomus canaliculatus

B2 4 f6 Anomala corpulenta

ik XA Zij55d Zij515d Zjf5s5d 25 15d
[y No.of 5¢h day after pesticide  15th day after pesticide 5th day after pesticide 15th day after
25 ose under- application application application pesticide application
Insecticide (g/ke ground 7 UK REEE S UK REEIES K IREEIES UK IREEES
pests Control Control Control Control
seeds) No. of No. of No. of No. of
tested survived efficacy survived efficacy survived efficacy survived efficacy
(%) (%) (%) (%)
SRR 0.80 40 18.25+ 53.21+ 21.25+ 45.16+ 15.25+ 60.39+ 1725+ 5490+
FH ik iz 1.65b 0.95f 1.36 b 0.56 g 0.99b 040e 1.23b 0.49 f
Chlorantr- 1.60 40 12.75+ 67.31+ 17.00+ 56.13+ 10.25+ 73.38+ 1225+  67.97+
aniliprole 121¢ 0.62 ¢ 1.15¢ 0.45f 1.03 ¢ 0.61d 1.07 ¢ 0.49 ¢
2.40 40 6.50+ 83.33+ 8.75+ 77.42+ 6.50+ 83.12+ 8.75+ 77.12+
0.96 de 0.70 b 1.03 e 0.52¢ 0.68 ¢ 0.72 be 0.88d 0.68d
3.20 40 4.50+ 88.46+ 6.75+ 82.58+ 3.50+ 90.91+ 5.50+ 85.62+
0.37 ef 0.73 a 0.75 ef 0.53 ab 0.35f 0.83a 0.74fg  0.89 ab
Mk H bk 1.25 40 11.00+ 71.79+ 13.25+ 65.80+ 8.00+ 79.22+ 11.25+  70.59+
Imidacloprid 0.89 ¢ 0.79d 0.36d 0.49 ¢ 0.74 d 0.57 ¢ 0.65¢ 0.70 e
2.50 40 7.50+ 80.77+ 10.25+ 73.55+ 3.75+ 90.26+ 6.25+ 83.66+
0.55d 091 ¢ 0.58 de 0.44d 0.34 f 0.96 a 0.46 0.79 be
oy 2.50 40 6.25+ 83.97+ 8.00+ 79.35+ 5.50+ 85.71+ 7.50+ 80.39+
Chlorpyrifos 0.39 de 0.71 b 0.65¢ 0.48 bc 0.28 ¢ 0.85b 0.39¢ 0.65 cd
5.00 40 4.25+ 89.10+ 6.25+ 83.87+ 2.75+ 92.86+ 4.75+ 87.58+
047 f 0.56 a 0.45f 0.66 a 0.27 f 0.88 a 042¢g 0.74 a
papilst - - 39.00+ 38.75+ 38.50+ 38.25+
Control 1.98a - 2.14a - 137a - 1.55a -

PR B R AE TR o [RIANEI G AS [R) RE F2 78 28 Duncan BB 8 M 22/ B0 7E P<0.05 /K E-22 5% 8. . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

*3 SUHE PR IE XL SR B E AR
Table 3 Effects of chlorantraniliprole on Aphis craccivora by seed dressing in the field
R ZjJ520d ZjJ35d 2 50d
25551 Dose 20th day after Pesticide 35th day affter pesticide 50th day after pesticide

Insecticide (gke § apphcat\l(‘)nL § apphcat‘l(fn _ § apphcat‘lo‘n _

ceeds) B GR/BR) - BHRZCR (%) BERCR/ER) - BascR (%) BUECOR) - BRascr (%)

No. per plant  Control efficacy ~ No. per plant Control efficacy = No. per plant Control efficacy

SR 0.80 58.01£2.66 ab  10.30+0.51 f 142.61£3.12ab  7.18+0.51 ¢ 162.46+4.45ab  5.56+0.65 f
FH R 1.60 52.16+2.14bc  19.35+0.78 e 137.16£2.57b  10.72+0.60 ¢ 152.26£3.69 bc  11.49+£0.56 ¢
Chlorantr- 2.40 46.38+2.35cd  28.29+0.84d 122.49+2.38 ¢ 20.27+0.71d 145.0243.34 cd  15.70+0.55d
aniliprole 3.20 41.1442.43d  36.39+0.63 ¢ 107.04+1.84d  30.33+0.70 ¢ 128.0243.12 e 25.58+0.69 ¢
AN 1.25 10.76+1.23 e 83.37+0.84 b 3342+1.42¢  78.25+0.98b 59.49+2.87f  65.42+0.67 b
Imidacloprid ~ 2.50 2.96+0.42f  95.43+1.16 a 11.81x1.11 f  92.31+0.97 a 38.19£2.41g  77.80+0.61 a
AT 250 51.63t1.69bc  20.17+£0.55 ¢ 12429+3.19 ¢ 19.10+0.55d  144.22+1.75¢cd 16.16+0.38 d
Chlorpyrifos 5.00 40.26+2.27d  37.75+0.42 ¢ 101.80+£3.72d  33.74+0.47 ¢ 130.86+4.13 de  23.93+0.25 ¢
X} it Control - 64.67+2.75 a - 153.64+3.64 a - 172.02+4.72 a -

PR A B R AETR o TR E IS AS [R) T RE F2 28 28 Duncan BB M 22 2 B0 7E P<0.05 /K22 5% 8% . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.



244 N7/ B VI A R 464
F4 SURK AR FOEX LA & HA B E PR
Table 4 Effects of chlorantraniliprole on Pleonomus canaliculatus by seed dressing in the field
e E T
sy  Before s:diiz ;E):?l: Jand after FEHE 15 d ) l&ﬁﬁﬂf
i) Dose emergence 15th day after seedling fixing Harvest time
Insecticide (gkg  Hom Gkm?)  FHARCR (%) Hom Ghm?)  BAREE (%) Bod Gkm?)  BiAEER (%)
seeds)  No. per square Control No. per square Control No. per square Control
meter efficacy meter efficacy meter efficacy
g 0.80 3.05+£0.32 b 63.91+0.63 ¢ 3.75+0.29 b 58.10+£0.43 f  5.45+0.38b  47.34+0.47 g
FH Pk i 1.60 2.15+0.25¢cd  74.56+0.45d 2.60+0.27cd  70.95+0.62¢  4.90£0.23 bc  52.66+0.42 f
Chlorantr- 2.40 1.45+0.21 ef  82.844+0.58 ¢ 1.80+0.20 e 79.89+£0.57 ¢ 3.30+0.22 de  68.12+0.66 cd
aniliprole 3.20 0.75+0.14¢  91.12+1.12a  1.00+0.14 f 88.83+0.86a  2.45+020f  76.33+0.37a
AN 1.25 2.30+0.18 ¢ 72.78+0.63 d 2.65+0.23 ¢ 70.39+0.74 ¢ 4.25+0.28 ¢ 58.94+0.68 ¢
Imidacloprid 2.50 1.10+015 fg 86.98+0.54 b 1.50+0.19 ef  83.24+0.35b  3.10+0.29 def 70.05+0.41 c
FEAL 2.50 1.75+0.18 de  79.294+0.59 ¢ 2.05+0.14 de  77.09+041d  3.45+£0.15d  66.67+0.39d
Chlorpyrifos 5.00 0.95+0.17 g 88.76+£0.47 b 1.15+0.09 £ 87.15£0.28 a  2.65+0.24 ef  74.40+0.28 b
Xif ## Control - 8.45+0.55 a - 8.95+0.62 a - 10.35+0.71 a -

PR A B R AE TR o RIS E S AS [R) T RE F2 28 28 Duncan BB 8 M 22 2 B0 7E P<0.05 /K22 5% 8 % . Data are

mean=+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 5 Effects of chlorantraniliprole on Anomala corpulenta by seed dressing in the field
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HRUKST  Before seedling fixing and after

H P E BT

SEWE15d
15th day after seedling fixing

LGN

Harvest time

Dose emergence
Insecticide (g/kg g Gkm?)  BHASER (%) Fod Gom?) PiaReR (%) Hue Ghm?) BiRREE (%)

seeds) No. per square Control No. per square Control No. per square Control

meter efficacy meter efficacy meter efficacy

g S 0.80 3.85£0.23b  67.78+0.71 d 5.10+£0.33b  60.92+0.65 7.05£0.39b  54.66+0.29 ¢
B 1.60 2.45+0.20c  79.50+0.32 ¢ 3.70+0.25¢  71.65+1.12¢ 5.65+0.35¢  63.67+0.37d
Chlorantr- 2.40 1.55+0.17d  87.03+0.45b 2.30+0.21 f  82.3840.27 ¢ 4.45+0.32d  71.38+0.78 bc
aniliprole 3.20 0.70£0.08 g 94.14+0.87 a 1.25£0.18h  90.42+0.52 a 3.00£0.31 f  80.71+0.51 a
AL 1.25 2.30£0.17¢c  80.75+0.69 ¢ 3.30+£0.25d  74.71+0.46 ¢ 5.40+£0.34c  65.27+0.64 d
Imidacloprid 2.50 1.20£0.13 ef  89.96+0.29 b 1.85£0.22 g  85.82+0.37 b 4.00£0.30 e  74.28+0.33 b
HEHE 2.50 1.50+0.14 de  87.45+0.64 b 2.85£0.27¢  78.16+0.71d 4.80+0.29d  69.13+0.42 ¢
Chlorpyrifos 5.00 0.95+0.07 fg  92.05+0.38 a 1.55£0.15 gh  88.12+0.63 ab 3.35£0.31 f  78.46+0.19 a
X # Control - 11.95+0.84 a - 13.05+£0.95 a - 15.55¢1.02 a -

F B I B R R . RPN S AN R B3R 28 Duncan [C 58 W 2215 B0 78 P<0.05 /K P25 5% 3% . Data are

mean=+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.4 HHRZFHIXS B EEEERER R 2RI

S 2 Y e A A B AT A S R A A R R 1Y
PEZR,0.80.1.60.,2.40,3.20 g/kg Fl 77 F FEFh b
PR RE BT AR 4390 R 36.99% . 42.68%.51.61%
F164.79% , AR 2 o SR Y25 7]
b RN AE A S AT I A AR SRR R TR

ZE | SR EFL B IR SRR, AR SRR
} 49.03% . 61.42% . 70.37% F1 77.46%., 5 %T H& 4
[, 4 2R e Ao b R A6 A 7R B A — o 1Y
TR HEVEHT,0.80.1.60.2.40.3.20 g/kg 15| b

Ak P55 o BEAH HLRE

BB, 7R

819.54% .12.53% . 16.16% F118.44% (3 7) .
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Table 6 Effects of chlorantraniliprole on the seed germination and seedling growth of peanut by seed dressing in the field
ARy R IS IES 35 (IS R VLN I 3 O Y
Zi7) Dose  Emergence  Rotten Plant Root Length of  Aboveground Underground
.. . No. of . . .
Insecticide (g/kg rate seed rate height length branching branching  fresh weight fresh weight
seeds) (%) (%) (cm) (cm) (cm) (g) (g)
SR 0.80 93.00+ 5.25+ 2094+  16.89+  4.86+ 13.54+ 16.22+ 8.84+
H e 0.83a 0.96 a 0.13bc  040a  026a  025a 0.31 be 0.41 ab
Chlorantr- 1.60 93.25+ 5.75+ 2146+  17.54+ 479+ 13.72+ 16.85+ 9.11+
aniliprole 2242 0.58a 0.23abc 036a  0.17a  0.17a 0.25 ab 0.16a
2.40 91.25+ 525+ 22.34+ 17.85+ 4.93+ 13.86+ 17.38+ 9.09+
1.15ab 0.63a 022a 027a 028 a 0.29a 0.46 a 0.09a
3.20 93.75+ 6.25+ 21.60+ 17.68+ 4.82+ 13.63+ 16.93+ 8.73+
0.87 a 0.29a 0.14ab  0.35a 0.19a 0.34a 0.27 ab 0.43 ab
MEE R AR 1.25 93.50+ 5.25+ 2157+ 17.60+ 473+ 13.79+ 17.22+ 9.08+
Imidacloprid 0.97 a 0.96 a 0.33abc 0.39a 0.37a 0.12a 0.29 ab 0.06 a
2.50 90.25+ 6.50+ 21.43+ 17.46+ 4.44+ 13.72+ 16.81+ 8.97+
0.46 ab 0.34a 0.27 be 044 a 0.28ab 0.36a 0.16 ab 0.33 ab
e du 2.50 92.50+ 6.25+ 2096+ 1741 4.62+ 13.71+ 16.77+ 8.94+
Chlorpyrifos 0.71 ab 0.29 a 0.16 be 024 a 0.09ab 0.21a 0.41 ab 0.47 ab
5.00 90.75+ 6.50+ 20.68+ 16.83+ 4.57+ 13.51+ 16.58+ 8.62+
1.22 ab 0.76 a 032¢ 02la 0.17ab  0.11a 0.23 abc 0.05 ab
PO 89.00+ 6.75+ 19.32+ 16.72+ 422+ 12.57+ 15.64+ 7.72+
Control - 0.37b 0.54 a 0.12d 0.12a 021b 0.28b 0.19¢ 0.09b

FP RN T B bR DS . RIS 5 AN [l R R 28 Duncan FCHT & M 25 K 50 7F P<0.05 /K724 5% 2 % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

R7 SHE AR O EX EEEEER ER AR =200
Table 7 Effects of chlorantraniliprole on peanut seedlings, pods and yields by seed dressing in the field

RSy 4k Seedling JEH Pod 7 hE Yield

2l Dose  #HHR (%) BFRARCR(%)  JERBFRE RRECR (%) INK B A (%)

Insecticide (g/kg Percentage Control Index of pod  Preservation (kg) Increase rate
seeds) of injury efficacy victimization  effect of pods  Yield of plots of yield

g 0.80 27.32+1.12b  36.99+0.34 f 4.62+0.15b 49.03+0.38 ¢ 9.82+0.24 ¢ 9.54+0.36 d
FH Pk iz 1.60 24.85+1.09 bc  42.68+0.28 ¢ 3.50+0.16 ¢ 61.42+0.24 d 10.08+£0.27 b 12.53+0.55 ¢
Chlorantr- 2.40 20.98+1.05de 51.61+0.33 ¢ 2.68+0.14 def  70.37£0.41 b 10.41+0.25 a 16.16£0.51 b
aniliprole 320  1526+1.03g  64.79:0.42a 2.04£0.12 g 77.46+041a  10.6140.29a  18.44+0.48 a
H, x bk 1.25 21.924+1.08 cd  49.43+0.27d 3.23+0.13 cd 64.38+0.22 cd 9.96+0.24 bc  11.16+0.40 ¢
Imidacloprid 2.50 18.53+0.97 ef  57.27+0.38 be 2.49+0.11 efg  72.54+0.46 b 10.44+0.21 a 16.49+0.46 b
Ui 2.50 20.11£1.04 de  53.60+0.41 cd 2.9440.12 cde  67.55+0.48 ¢ 10.43+0.25 a 16.38+0.44 b
Chlorpyrifos 5.00 16.82+1.03 fg = 61.19+0.35 ab 2.214+0.09 fg 75.58+0.39 a 10.55+0.26 a 17.7240.48 ab
X 1 Control - 43.35+£1.23 a - 9.06+0.17 a - 8.96+0.22 d -

PR A B R AE TR o RO E S AS [R) SRR F2 78 28 Duncan BB 8 e 22 2/ B0 7E P<0.05 /K22 5% 8% . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 iTig

SRS H kB 2 DA s E <l Bk B B IE
BT RIS R (B ka5, 2013 ; B4R ,2014) , BT
FE EARIEE Nk 2k, B E IZERIR
PR ) — R (B FHEE, 201550075,
2015) . B H E dUmai LA, SRR H B T

P EH SO H P H SRR H E AR
W B B IE SR (i 4, 20085 #2288 55, 2013) .
TIUBLAE (2014 ) & SR B FH Mg o) 4 o T 4 .
HEERME, A4 (2017)WAFSS T &S 16 ;1 B
X 2 T 4 A R4l A 5 v Y B T (2RI
2013b; FHUR S5, 20145 B JRKVE5,2016a) o ASFSY
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g S I W R S N 79 G 7 e e A N A LA i o
IV 23 I 4 F AT AR P R BTG RICA , AT X by | 3 e
A —EHRATEH . BEE S RE 25 R BR
EEE R, SR B BERG nT A SO AT S R B AR 2 7
Ao M 1 KT 3 B A R R

Bl G BRI IE 255 AR5 00 PR AR
(BP0 R 2470 B RO g Bl (BB oA
45,2018) , XPAEAEHE b 3E G FEAEA A AR
B AT 25 Ab PR (ZE 845 2013a) , T %FH T 2 HU iy
BTG TR FH A it 3 b AR R AR A T (R
FE5E,2012) AT 73X 2875 1 LU AR 2% T 2% A, AR
A5 38 2o S HRUA HH B P Ak 3B A D ZERE R
W — Uit 2h , B T REAA A B TR T o AU A AR
WSk 4 fa sl iR e IA L 3 AR IR AE AR
A —E B AR S RO, HLZG 50 FERD S ik
JiE 25 , TR AR R, X EREE A U, R R T Y
W25 07k o AL2F B IA T Bk A T Ta] A S 5 1 1 4%
IERRREZG 0] (5K AR, 20145 5 PRVESE,2016b)
WHETEOUT M T F A8 &5 A5 2R 4 i By
6 AR L IR )4 HORT U 3 S SR
Horp gy AR ORI A7 G T 4 rp  HAG RO 3 e
S H LIS ME LR FEAE R N b AR Al AR 8
B AR, R EUL T 3 R AL RE R — A
FENCHI . UL, A6 A R 3 B IR A 4R
Lr B A B, EE AR 4 BB A S R B TR AR S
G DL ARRN B R 5 A K BEHRSS & (B 35,
2011) , HAFh-F b BRRELRIEAE A= AR TP 2 S AR 0
T LT A O E

TE H [E) T 3 BRI B h, Z55R A ZR 5 B
BURRERCE 2 BB P P8 br (D BERE 45, 2017) .
ARG AN AE 2 N 38 o AR B R T SR
A FE e o - Ak BRG] A HURIVAR 2 W 4 F 4 L LA
KA B () AR 97 2855 Akt 38 2o P (i) a0 5
UE 7 G R A A B R R |- 4
B BRI . AW R, SR H R T
AR BRI T 3 BB A A AR A R gk
Fisk i 1) i S AR R R B 3 SR AT T v 36 80.71%
2 T bk (74.28% ) F1EE S W9 (78.46% ) ) Bl
TARCR , B SEIURIILE s Sy st T 3 AR G BTG 2Y
FIRCRARIRAR ST . SR Bk fE i — it 24 3t g
BRBHTIR AN AWM T F R E ERA e
MR A TS

FEAEA W S T AR R, HF H | 25 i X
i Lk R L RE AR AR T A R (1

2011, 5K SCPFAE, 2015)  ACBiF o 28 P 42 il e 3R 1
SR R A FAL B 30 d AN 45 d 5 AOAE A 1F
B I LR g 2 (A2 I I TR IR i
25 AL BEXT AR AR WE BORAT — i AR RO 0
1 A 1 1 SO N 1 AL N N RN A S R 7
A% WA REFEMRARAG , 3X 5 2457004 B 1y M s A1 AL
PEEUIMSC, L, fEAEA I B iR R, TR
SACHE R Y e 5 3 MR R RS 245 70 A2 e PR AL 3, — T
T AT R A8 B IR AE AT, TR R A A AR W R A 015 1
2, 53— T Re A SR H T 3% 15 i i G R
Pk e AR A AT T A AL B 5 3ol BT A A UL
M AG TR S A% HUR A T8 25 A 3 RE A BIAR 47 R Bl
TARR .
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