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FEZAIRPTAERE b, % IR 25 H o RS R 22 2R R EOR R B 1 2 R IEAHOG (2011 X R,
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Effects of chlorantraniliprole on rice planthoppers
and their parasitic natural enemies

SHEN Li-Yang WANG Hui HAN Ke-Hong PU Lei XIE Mei-Qi
HUA Hong-Xia CAI Wan-Lun""

(College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract [Objectives] To study the effects of chlorantraniliproleon on rice planthoppers and their parasitic natural enemies in
paddy fields, together with changes in arthropod community parameters, in order to provide a scientific basis for the rational use of
chlorantraniliprole. [Methods] Four rice fields were treated with chlorantraniliprole and four control rice fields were selected in
Suizhou city and Xiaogan city, Hubei province. Arthropods were collected using the suction method and their dominance, population
density, and the correlation between rice planthopper abundance and that of their parasitic natural enemies, was compared between
treated and control rice fields. [Results] In most cases, there was no significant difference in the dominance and population density
of rice planthoppers and that of their parasitic natural enemies between treated and control fields in 2011 and 2012. There was,
however, a significant positive correlation between the number of rice planthoppers and that of their parasitic natural enemies in
control and treatment fields in Xiaogan (2011: control field, R’=0.249, P=0.007; treated field, R*=0.462,P<0.001; 2012: control field,
R*=0.189, P=0.021; treated field, R*=0.212, P<0.014). However, no significant correlation between rice planthopper abundance and
that of their parasitic natural enemies was found in the two treatment fields in Suizhou over these two growing seasons. [Conclusion]
The application of chloramphetamine to rice fields did not affect the ecological function of parasitic natural enemies of the rice

planthopper, and did not adversely affect non-target pests or parasitic natural enemies of the rice planthopper.
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Fe REVE TR H RER, FEAREH R
Nilaparvata lugens ( Stdl ), 7 K@l Sogatella
furcifera ( Horvath ) A1 JK & Bl Laodelphax
striatellus ( Fallén ), 3 iz 40 W /K R 40 B 3 0 8hy
E(LAMAFER L, 2011), W TIKAGHEHL R
WG =PRI oy, R R AR BT A . 4 K EURT
HE REFEZ MR LR & L S 14
JREEZ A T SRR TP AR X (Bhok
JEFEERAT, 2008 ),

SAHE R VY S T XU PR 2% )y 5
HIRAFIF A (Lahm etal., 2005, 2009 ), BF5T
W, )T 3%k (Ryanodine receptor, RyR )
S SR UL A0 PN B I 1% Ca® B , XL
PR 200 1) % - WA R B A 43 DG AR ] . SR
H R RE S/ T 108 T 324K, i RyR JHiE+y
ik, Ca® ANZ BRI AR, S8
BN Ca® K Fad i, B U B RR I A 4 B0
( Cordova et al., 2006 ), A H ki it bR
BhF2AUEHE | B E . XGHH | R E%
W AEH B (IR A, 2008 ),

IKAFA P I, PG RE RE AR 25 645 A BLIE
e W BRI N 2 L T R R 28 A (K AR AR K
e, 2011 ), T S8 HUA FHY P e 2 BT i /K et 32 H
F it il — k8 Chilo suppressalis. = fk i
Tryporyza incertulas, &2\ %115 Cnaphalocrocis
medinalis i 32 AL 2550 (B, 2021), K
I, f REUEHAE A RE L, AR, &0k
R R RS KA 7 d BRI 23.4%-42.4%
CiREZRAE, 20115 mfAbRAE, 2021); [HEEH
A EIE LCyo Al LCos FI AL IS, HF KA
ey REURHHERS KRl (B itss, 2012),

et WV AF AR 2R RO 2/ Nt B0 | IR e
W /NI S (TR ESE, 2014 ). AR B\ i
Anagrus nilaparvatae J&f5 KEIN YA A R iR E
PR ERE, WAETFAERN 10%-70% ( EEFFHI
PEMER, 1986; HLIGZRAE, 1993 ), Fim\LLEL
Haplogonatopus japonicus =i & fZF4: (75 &
AURITRE R EUAY A L, Bl B A A AR 1 SR g
(EERKSE, 1995; sKIREHESE, 2014 ),

H AT, A S8 2R I e ol A HH 3 B 5
Fe ¥ A R RBOE A ) HGE R filan, SR

Pk e %ot L B S IR % Trichogramma. chilonis 4% %
BB AR, RS R R (R SORESE
2021 ) F HUR HOEE B RA B R R IR B
Trichogramma dendrolimi F771% 5 2 A= iE 11 G
SO, XA R IR M A 4 (IR ANAE,
2014 ), BEAEWR . AR HIBERE . BB 4E TR
RMEZRER A FRATETEGUKRET , A HE
P P g %o A I R HIR 9% Tri chogramima japonicun 1
P He AR HR A3 M d /0N, T HAS S 0 2 A
MR AERE S (Yangetal., 2019), A4, &HK
2% T JRe 0 AR EU LA AR S R B T sl , B
I A A A 40 o ASBFFT Ik 2R G0 A it ]
SR Bk e i A TS IS e 45 L et Rl
NHLFFERRTOAREBNAS , DU AR G
Frie o AL e s st 2%

1 RS

1.1 R

KFE A EIYE 63 (MH63 ), ZFREL R
149 il 28 o R AN TR R o R R T
( Chlorantraniliprole ), & EFHIAF 4=, 7|
B B, AR 200 /L.

1.2 Rt

2011-2012 4, #EHEHILAE R REVRAEEA
R SCHIBEM ( 113.22°E, 31.42°N) FIZEK
( 113.54°E, 30.56°N ) f&XAE A5 M 5015
B 4 A WA FH A 24 it FH A 25 1 P A
PR, T BV E 4 ANEE, A TR oS
MLIXZHHES o FEANAEBRA/NX AR 14 mx11 m
(Z£J) A 10 mx15 m (BN ), /NXEIBEA 1 m
Ol TR T S W T P AR SO AR
(0.5m), /NX I 13.32 cm x 29.97 cm HAA
R, AN S IR Y ) 15, ELAR B IR s E] AL
F 1, BRI 10 mL/667 m? f4 3] it 42 1k 2
Wkl , BRI AP T HABAT AT 25 70) . /KA
30 d i, HERE 10 d EE— KT RshREE, 1
A A B B2 R, WS —TEREZSET 24 h
SERCIAA , [R]— /N DX A [ R[] 1 a5 A i A
MR E S, BORRIFEIE T, LA 7K,
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Tablel Timeof chlorantraniliprole
application in ricefield

D Biia H 9

T A

. KFEEE W

L(:)fc ?rtil;n Year apr?it:a?if)n Rice growth period
R 2011 7.15 4rBEM Tillering stage
Suizhou 8.27 B Heading stage
2012 7.31 4T BEHA Tillering stage
8.31 FFHEH Heading stage
ENY 2011 7.26 SrBEM Tillering stage
Xiaogan 9.50 81 Heading stage

2012 7.28 Y BEI Tillering stage

8.22 ] Heading stage

13 THIMRAEFE

FKH 5 SRR R A RSN S
B, BENBORE S 100 H 2 e 9 2040 32 1) BORE
FE (KxFExim=50 cm x 50 cm x 100 cm ) % 6
HUKAE, ARG oA FImE s a8 CLLZRAA I
PR NN F], WEB-18AC &) Pl i
S HER T HOHE P 1 431 s, WA [
3min (FESLIESE, 1993 ), KR B &
TFHCHA 75%BEAER 50 mL 08017, It
5 0] 2 N HEA T AR R N SR AR RN D
HETR (1986 ) LA KA AE (2021 ) A K/KFEH =
HREA 5 EGRH T HEE

14 HESITESH

PIAE BRI A A KRR A = I AR T 7 IR
(7 Az 9 ATFAD), ERMEAN/DNXAFR
[i] A5 R LR B T 2 R A BTG L 5 S A Bk
LA K AR 7 WA AR R BEA TSR A5 I K
Fe A= BRI | P 00 D R A O 30 11 SR AR
Bl . S X (2003 ) RART TS (2011)
X KR I B Ve T e A Rl oy At AR 1Y
IR A S . B Badk. HE
JORMHAEPEATIFZE, DA R R R K B
FEAS HUIRE A P LA . R A I IE BB LA
B I A S 2T W Fbe B, AR EORE 58

B AR 6 3H), THEARRIXT R /N X A5
IR s, BIRREESE R

HRAE S ve - (1994 ) e PR VK A W) 2 RE 1
W EE 79, Fean B AT HEAT s P Fh i e )
REMT T A DL

RFBE (%) =Pi/ N>x100

b, PO | AR AREL, N AR
N DI RE AT Fh AN EL

F|F The SAS System for Windows V8 % {4:,
K D058 (1) 77 325 0 Bt ] — Bsf 39 [] — b 5 AN [
AbBRIE] B S RE O , PR35 DL R b s
., BEERE R BENM (P<0.05), WPS HfF
56 G ] o 43 R RE S /N XA A i) o5 Y 3
TREUA 2 R ELE A R B R R TR I,
RFER Rl ZF A RSWAEYa, FH
Graphpad 8.0 #1740 54317 158 iU &

2 HRESHMH

21 HBASKBEFFREMNBIELIEFEREX
BT ERI R

fE REL, TCISEXT A 2y |, [
REVEA R R IIRE A P & R RS (51%-
60% ), PIAEPIHLAE CElA AR i & A E, /I
ek REAETMEN, KR ERA BT 20%
(Bl 1), it as s, SRR
P e A A BT 3 e R EVDL A S AR /)N, AR
2011 AEREMDKAEA AR, KCELFE X IR
FH 25 THEZ5 H (t=4.88, P=0.0028) (& 1:
A). KBl 1 &FTDE N, BREZEHIEHT, it
27 FE e 28/ ) e R L1 28 0 g 0 34 3 5 X i
HA B 225, AUFE 2012 4FBE M50 25 KR
A EHTI, R LT B e I A ko T 3 R T AL
FRH (t=3.17, P=0.0192) (E 1: B),

22 HASKBEFFREMNBIEAIEFEXRX
BT E B R0

A [5) b BJ  FERE R R R H7 A 2 R R A
R BEAE AN RUR R A B R LL A 2 o o 7
BEAOKREAEFTIIN, AT QR R
B CEUR I R A K R AR i R R A DR T
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Chlorantraniliprole application

HERE | 8 RE
S. furcifera | N. lugens |L. striatellus|\H. japonicus

&M Suizhou
10r B
091 -
0.8+ W HUOR F B A #

Chlorantraniliprole application

HECE | BEER
S. furcifera | N. lugens |L. striatellus|H.

FEM Suizhou

KEE | FERaEE f‘ﬁ@@d\lﬁ% EHERE | BEER

=

KRR |FERT *i’aﬁh@/]\ﬁ
S. furcifera| N. lugens |L. striatellus|H. japonicus

2£J#% Xiaogan

ES MLS| ES MLS| ES MLS| ES MLS| ES MLS| ES MLS| ES MLS| ES MLS ES MLS | ES MLS

F# % Xiaogan

Bl BESEFABRENE CGEREFEERPRBENZIT
Fig. 1 Impact of chlorantraniliprole application on dominance of planthopper and parasitic natural enemy

A. 2011 4F; B.2012 4F, #: FRTEXTR DIREA h AL E ; ES: /KFEA &R ;

MLS: KFEAEFWHEY . H Lirf*Rax B ES0BAGFEREER (P<0.05, 5 ) .

Iz]zIEJD

A.2011; B. 2012. #: Data are dominance of species in its functional group. ES: Data collected
in the early stage of rice; MLS: Data collected in the mid-late stage of rice.
Histograms with * indicate singnificant differences between CK and the treatment field (P <0.05, t-test). The same as Fig. 2.

B, A AR T A RER B . Ab L S5 x)
HEH L% 3 FhRE QLR R B 7 AT 7 b
SHIEOL N AR IR E 25, AU 2011 AERE N X
R AR BRI 3 v T S R R Y R Ak
PEI (t=2.69, P=0.0362) (& 2: A), 2Ry,
TE AT T K Z2 B0 A i ) o5, R L A
A 2 P A AL P S X R 22 RN R
F, ANAE 2012 BEMIXT A K FE A B AT A RS AL

AEEMBEREERER TRAH ((t=3.17,
P=0.0192) (& 2: B).,

23 MASHERBREMNBCERAFELX
A0 HE B S BX B O R 0

AT, 2011 4F ( XFBEH . RP=0.249,
P=0.007; MiziH. R=0.462, P<0.001) F12012
A (XTI R’=0.189, P=0.021; JizhH .
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Chlorantraniliprole application
T
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5 Suizhou 2% Xiaogan
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Chlorantraniliprole application

*
—

T T

HE KA | & KE KR | AEml s REESLME HERE | 3 RE RRE,  |FEELLEE | FRaY e

S. furcifera | N. lugens |L. striatellus|H. japonicus A. S. furcifera | N. lugens |L. striatellus |H. japonicus A.
nilaparvatae nilaparvatae
Fti#H Suizhou FJ8& Xiaogan

B2 BHESHFABEGE CGEREFEERTMESENZIT
Fig. 2 Impact of chlorantraniliprole application on density of planthopper and
parasitic natural enemy population

A.2011; B.2012, #: HdEk H AR EE
A. 2011 ; B. 2012. #: Data are natural logarithm values.

R=0.212, P<0.014)) Z2&A5 AT KRR 5 H: Bt P 7 2 52 PR AT UL P, RS A
A R R B A OG, HaX A e A e e HEVE R B R R R AN AR R (]
ARTEPIFIAC B R —2 (K 3. C, D). 1M 3: A, B),
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CK: R=0.010; P=0.605
4r A T:R=0.042; P=0.294
° =T

AR
Parasitic natural enemy
)

T

#8 K\ Planthopper

CK: R>=0.076; P=0.155
T: R>=0.008; P=0.651

AR
Parasitic natural enemy

#5 K\ Planthopper

CK: R*=0.249; P=0.007
[ C T:R*=0.462; P<0.001 LA

N

w

AR
Parasitic natural enemy
—_ )

0 4 8 12 16
#& K\ Planthopper

p CK R?=0.189; P=0.021
T: R*=0.212; P=0.014

AR
Parasitic natural enemy

A% KL Planthopper

B3 HMASEXRBENEYEAREFEURFEEX RN

Fig. 3

Impact of chlorantraniliprole application on relationship between planthopper and parasitic natural enemy

A. BN (2011) 5 B. & (2011) 5 C. BEM (2012) 5 D. & (2012) o T FHURHBEIEAEE; CK. XTHEHT,
A. Suizhou (2011); B. Xiaogan (2011); C. Suizhou (2012); D. Xiaogan (2012).
T: Field treated with chlorantraniliprole; CK: Control field.

3 itig

TR AN I S R R e B 3 B ARl
[ 4% 24545 B ( http://www.chinapesticide.org.cn/ )
AWIAA, 2022 45 1 ART, DS HCRF B Y
JRETT K IR 2535 60 4, FEMIBIAN SN
FEN B IR —ARUE | BIF 5T 2 B S O Y ke
BT MBI AR (SRR, 2011; AR
2SS, 2020 ), JUHXF T AREE YIRSl BB iR
RORE (2298, 2020 ), BT —fLiE, HCH
HuOR B e 0 RS I . R OK IR Pyrausta
nubilalis F1% 1 77 1% ik Spodoptera frugiperda
BRI B A SCRCikT A, 20145 L6155, 20205
IS, 2021; FAEMSE, 2021), s HE
H R gk e b K AF B TR RS L, (O AE 45%
MR (IREZRZE, 20115 EFAMREE, 2021 ),

AR AR IR, To KR AL B T 2
ST, B S R T e e o 3 AR ALY
TR 285 B 1) 5 A it FH A A 3% S50 A o) BRC I 2
25 (B 2), HAERMEEIEHE T HA W
Pes b (P 1), 3150 HH S e 2R H gt e 1) it
FHEEA S REER 2 A K
UTAERE, R f I BIFSE 2 I S8 4% P T e 2 o
BAFE R FCRE PR /N R U] ( Preetha et al.,
2009; Brugger et al., 2010; Pereira etal., 2014 ),
2 #if TOBC ( International Organisation for
Biological Control ) #& i i PEAL A% Hu K ELEE
PR AR, SRR gt frg oo M i IR e 11 5 i) ¢
AN, # H B & #F  ( Duraimurugan
Lakshminarayana, 2018 ), & 2K H ik fie o X —
Fhik/NEFRHER 1 Copidosoma truncatellum 24>
(Ramos et al., 2017 ), fEHEIFMAT, HE R

and
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FEH BRI EAE 10-50 g/hm” B § % R AR A £
Trichogramma pretiosum ¥ 5 1 J2& 1 DL Z0 g AN T
(Grande etal., 2018), XIJ54F (2009 ) K BAE
Jite FH AR HEOR FE eI S, T (DR 5 Ve T R
H 2 PN 52 50 e 30 HUA T e ) R A &% i
Cyrtorhinus lividipennis FIA% A2/ Nig 22 4, AT
FEH, B 22 R it FH SRR T BRI *a
KL A AR 2 R TROR U /) e R R 41 B

TR 25 2 TN b AR 3 s 34 50t R m&ﬁﬁ’%%
S o JUHIE X RS EURIH 25 A P R BOH B OC R A
B A B, ZEIN A 1 34 R I P A A 3 A AT
K (K 3. C, D), PFALBIISE2—, Xid
A H R gt i o SR BTG 18 R B i 2 AR A T

REFZMA AR /]y o X AT BE R PRy Sl R 2 Y I fre Xof
AR A TR RN, R 2 A2 SR T I 1L

A 3 AR R A M o (EBIF 5 K IS U Y P e A
2520 Palmistichus elaeisis( # H ;- fi/NgFR} )
BUR A TE 3, (HIR R0 5 AR Bk g s
RARFI R (Pereira et al., 2018), BAMIEEL
HU e i 1y S5 HR R Y I i 52 ikl 2 A% Bombyx mori 4]
HRAERKKT, MWW T4 RAENESET

(Chen et al., 2020 ), X6 245 R LI K
e 2 HE— 25 VR AN P S A 2R Y ok e X S FE A
i S R & Ak

AR SCIE A )l DX F P AT 2 A, A
SR R R P I M I )i P o R B A A
RN o SR, G R MBI 5K T34
BT RS R E S LA AR PER AL | Rl
JEE LA B OR TR A DI RE I A5 M B A, i Ty L
b2 G BE R 2GR T — e 2%
HLAilr
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