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Effects of chlorantraniliprole on predatory capacity of Cyrtorhinus
lividipennis ( Hemiptera: Miridae)

WANG Zhao, YANG Hong" , JIN Dao-Chao ( Guizhou Key Laboratory for Agricultural Pest Management
of Mountainous Region, Institute of Entomology, Guizhou University, Guiyang 550025, China)
Abstract: Aimed to provide a reference to the chemical and biological control of Nilaparvata lugens
(Stél), the effects of the chlorantraniliprole on the functional response of Cyrtorhinus lividipennis
(Reuter) preying on N. lugens were studied with rice stem dipping method. The results revealed that the
functional response models of C. lividipennis preying on N. lugens all conformed to Holling’ s type Il
curve after C. lividipennis were pretreated with the labeled dose of chlorantraniliprole (LDC). However,
the parameters in the models had some changes. The instantaneous attacking rate (a’) of C. lividipennis
pretreated with the insecticide declined. The handling time (Th) on eggs, lst instar nymphs and 2nd
instar nymphs of N. lugens by C. lividipennis nymphs pretreated with LDC was extended by 163.03% ,
104.21% and 95.11% , and 81.97% , 102.45% and 99.52% by C. lividipennis adults pretreated with
LDC, respectively. The maximal predatory capacities (Na* ) of C. lividipennis pretreated with the
insecticide reduced. The searching efficiency (S) of C. lividipennis pretreated with LDC reduced as
compared to that of untreated predators. These results suggest that chlorantraniliprole at labeled dose has
harmful influence on the predation of C. lividipennis.
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Lahm et al., 2009) , H.%F=E 48R A= 9 an i #1304 |
52 AR SMAEY RS Z AR RS Y R
2 ( Lahm et al., 2009 ; Barbee et al., 2010) ., iEW
ok, RBERBEC T ZHTZRERBBIE,

M5 45 W Cyrtorhinus lividipennis (Reuter) J&
JKFGE B8 KE Nilaparvata lugens (Stal) HEEifH
AR, FEMEH CEDY, WAHEE CEK
W B, 1M CEFEE B R ER S R bR s EEAE
FA(BREEIISE, 1992) . KEALIE, (L% BiiG—EBE &
Biva /KR B FEE M —, (HIEM A RE
BiIG/K R 3 AT, W8/ %) [F]—AE 5 M R ER B
SRR —E IR, AN ECEE RN AT B SR A
Mo AR T AR BN BJE G B B R —
HOE , GnpihsE H 55 (2008 ) 18X 27755 (2008 ) 53531
EZENNE TAFRREFNBEREBENES, £
BRI | R | S P LA bk SR G i
AR m AT X955 (2009) R AHREZEEBIER
R E SRR, FUR IR H B ) R 4B R
TR ; HE e RS F B B R &5 %
R K (227, 2010) , BIfES R H
FERex B G BB R X 2R, R RN HIE S5
7. HER. HROTANEREGHEEASFZE, BT
AR LA RHOE . REXTHBEHERBHEERK
PRI R N ERE NS, RIEFRITFH AL
MREGZWMMEZER T, FHitk, AR5 A
A HGAIE B LR B R R E B R T RE
W, DAPHARIZAR A R G R 2R, N
B HE LT . UhAE RER AL 2= B VAR FIAE P BTG
RHES%,

1 #MR5ETE

1.1 fhat#rs

1.1.1 3. 48 KE T 2009 458 -9 ARAFMH
WAERX MK REE, 728NN EAMZ5 HEL T
P&l 431 AR 8 SN E M. RESE%
F 2010 49 AR AN BB ESLENRGER
A, 7EFRRE NS CEIIESR, Sy R
— B 3 e AR RFRIRE D 28 £2°C, Ok
JE# 16L: 8D, FHXFIREE K 60% +10% ,

1.1.2 Rl 20% SR H BEL & P50, KA
AR A

1.2 RWHE

1.2.1 SRR B AR R &% B I 3 0 I E

S PN E M S (2008 ) 2 T8 1 F5 255 51 1 F A% B
RN ER, ERKLBEHN &0 431 K
WK, Ve, BYRRAY 1S om KR, 2 #k 1
H, THELARZREIKE, AZEEKEHLZ
FISE LR S AN RIVKEE, W REZE 0 BITEA R Mk
FEMZ5R RN 30 s, DIZRIB/K TR, GiHEE
25 We BULJEIET, LA R AR AR A0 A AR AR ik
AREH (M3 em, K20 em) , SR FEE K
BURJR & E 1% 3 Wb 5 B (A 10 SKA08 K
B 1 -2 #8358 100 3k, HEEHIARET 28 £1C,
FAXHREE 70% 5% , JEJEH 16L: 8D N TAMEFE
B, 72 h R AR RSB T E L . LCs Y F
MrRBFIRESREERLE2EFER, 1R %
4, LCy, > 100 mg a.i./L; M %k: Wi %4, 50 <
LCs, <100 mg a.i./L; M%%: BAE4S, 1 < LCy, <
50 mg a.i./L; V& : A%4, LCy <1 mg a.i. /L,
1.2.2 @ACKP BN BR S E SR
S BIRBEHETIINE ML R, DI & (40
mg/L) LR )R G H R 3 WA AR A, 7
1.2.1, {HAb B R A A S &L, DAER)E
SEMBALTIVERZ, 24 h JFPREEIE 1 I i oA
BIURE. RIMAENEZER 3 em, K 20 cm HE H
1o ZrHIEBCHE REDE . 1 I HUR 2 2 SR gE
Yy, YR ER NEE 20, 30, 40, 50, 70 F190 ki
(k). BEEALHELKEBESEH 1L, BES
W, IEKIERA IR, G E T 28 +1°C, HXF
BEE70% 5% , JtJAH#A 16L: 8D ) N TG+,
24 h R AESLHEEHEREY, SitHEEFA
Holling (1959) [Rl#77 B AT BE R DI E o
1.2.3 R HI B PR 45 5 i SR 0 <
H4E Holling (1959) JriEdHTitss, AR N:
o

S=1+a’xTth0

Hrep, S AHFRRNL, o' B LEHER, Th K
REAEFFEY) I E], Ny HEEY
1.3 #HEstESH

A BUHE 1) 4 11 4 $ 2 3R B Microsoft Excel

2003 F1 SPSS 13. 0 3447 o

2 HBRESH

2.1 SHRERABEMREEREENEN
R B0 TR A% 5 R R S U RE S5 R AL
1, FAREHBX RIS EEK 3 s HAUR




620 B 2R Acta Entomologica Sinica

55 %

72 h 1 LCy, 4351y 83. 5238 F1 64. 3232 mg/L,
HRAEPINE I 57 (2008 ) FIEARME, S8 HU A R Bk fie o
BRGEHBRNBZL2N, FHEFBK LC, 1)

R HAE H [RIHERE (6 50 2 (40 mg/L) , #& LAH [A]
HERE S BOMRE , BIFFE SR R Bt X JR R % 5
HREEER N

*1 SHEXPBENERBZEENETNNE
Table 1 The toxicity of chlorantraniliprole to Cyrtorhinus lividipennis

e ey 75 7 XA R r LCso (mg/L) LCyo (mg/L) LCys ( mg/L)
Developmental stage Regression equation ~ Correlation coefficient 95% CL 95% CL 95% CL
3 WA 83.5238 61.2566 70.9478
R Y =9.5171X -18. 2902 0.9940
3rd instar nymph (78.8169 —88.1323) (53.6117 -66.6771) (64.8006 —75.5660 )
Ay 64.3232 38.9583 49.4032
Y =5.8850X - 10. 6422 0.9839
Adult (59.3405 -69.5121) (32.6403 —43.9318) (43.7847 -54.0229)

2.2 SHEABRRMREZERHERENIN

FEZ5NIAL 5 A RIS Y5 B T TR R S B R B4
REMESRIENE 2 FIK 3, FrALBEERHEY
FERNHEEHE T ROMER, R TERYE
BES 20 ik BRI T AL B4 5 % B
BERABES, HASIEYEE T A4 5%
AR RBHBRAZRBEKF. HHREESHEY
FWERRXRRAUEL, MERBHERZAFLME, &
R B SR R BRI A Y BT,
HEERET 70 RECk/ B, RRhET
P&
2.3 SHEABRAEZREFEBENE AR
Thee R B R SHH R

KIAER (R A TERS)RW . R B
R BACB)E , PRA SR X6 TR AU T R R B

R EERE R, RREASHEA T E, 2
FIAL 3 5 B R G B WX Y i Bk SO A AR R
BRI/ ; 53R, ZGRI0EERESE %S
B CELIE 1 B 2 $4 Ab SRS R] 43 13 i
163.03% , 104.21% 1 95. 11% , T 2 5 4 5 % Ak
XTEATH AT B 43 513 fin 81.97% , 102. 45% F1
99.52% ; WIS HEKHEBE(N, =1/Th )kKFE,
230 b B 5 L UK AE TGEVER L1 BN 2 R B
Hix K & & 2 5 B 62.03%, 50. 95% #i
48.65% , TE AT EATH B B K & & W 435
KAk 45. 12% , 50.57% F149.90% , & M1 3 F Bk
AR B G , MRS ECE FTAEf, IR
JREE WS CEVM R BT RERZ 3] T AR %
M, HRZmgE R 55 mAA X,

F2 SHFHFBREMERFEHEHHBRENYM

Table 2 Effects of chlorantraniliprole on the predatory capacities of Cyrtorhinus lividipennis nymphs
e LR/ B Chrgsk/ &)

Developmental Prey density (number of eggs or individuals/tube)

Treatments

stage of prey 20 30 40 50 70 90
LDC oy 11.80 +1.07 a 14.60 +1.08 a 17.80+1.50 a  20.40+1.21a 21.20+1.66a 22.00+1.38 a
CK Egg 15.20+0.66 b 26.40 +0.93 b 28.40+0.93 b 33.60+1.36 b 36.80£1.50 b 37.20 £0.86 b
LDC 1 10.80 +0.86 a 13.00 +1.14 a 16.00 £1.64 a 17.60 £1.33 a 18.40 +1.08 a 18.60 +1.63 a
CK st instar nymph  13.40+1.08 a  23.20+1.28b 25.00+1.10b  26.40+1.17b  28.20+1.28 b  29.00+0.71 b
LDC 2 W 9.80+0.74 a 12.40 +0.68 a 14.60 £1.08 a 15.00 £0.71 a 16.40 £1.21 a 17.20 +0.66 a
CK 2nd instar nymph  13.20+1.16 b 19.00 +£1.10 b 23.20+1.07 b 25.00+1.00 b 26.20+0.97 b 26.40 +£1.36 b

LDC; g i G 5 /Y Bk e #7777 & AL B Treatment with the recommended dosages of chlorantraniliprole; CK; /KX iR Water. &+ F 51 504 214
= ARAERR, [R5 b ) — B3 B0 5 A IR F B R R SRR AR ¢ K538 LDC 5 CK [AIZE P <0.05 K R 25 W2, Data in table are mean +
SE, and those of the same developmental stage of prey with different letters in the same column are significantly different between LCD and CK at P <0. 05
level by Independent Samples ¢ Test. | 3[i] The same for the following tables.
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Table 3 Effects of chlorantraniliprole on the predatory capacities of Cyrtorhinus lividipennis adults
45 B s B B Ol )
Developmental Prey density (number of eggs or individuals/tube)
Treatments
stage of prey 20 30 40 50 70 90
LDC oy 13.60 +1.29 a 17.20 +1.28 a  22.80+1.39a 25.40+2.21a 26.20+1.66a 27.80+1.88 a
CK Egg 15.80 +0.86 a 26.40 +0.51 b 29.20+0.86 b  34.80+0.86 b 37.00 £0.95 b 37.80+1.02 b
LDC 1 %0 11.40 +0.81 a 16.00 +1.41 a 18.20+1.20 a 19.60 +1.21a  20.40+1.33a 20.60+1.08 a
CK 1st instar nymph  14.40 +0.75a 23.80+1.28b  28.80+1.36 b  29.40+1.08b  30.80+1.07b  31.60+1.08 b
LDC 2 WA 10.20+1.24 a 13.00 +1.14 a 14.80 +0.97 a 15.20+1.07 a 17.80 +0.86 a 18.20 £0.97 a
CK 2nd instar nymph  13.60 +0.81 a 21.40+0.93 b  24.40+0.93b  26.80+1.07b 27.40+1.03b  27.60 +1.08 b

F4 SHFEFBRLEEZEEFEBREANB CARBRIERRESERBFER
Table 4 Functional response parameters and mathematical models of Cyrtorhinus lividipennis nymphs treated with
chlorantraniliprole against Nilaparvata lugens

H iRl i ki it R
= HRF . . B[
g R R 7R RAM Maximal daily number of AL Instantaneous
Developmental Correlation coefficient Handing time
Treatments Simulation equations preyed N. lugens attacking rate
stage of prey r Th
Ny a’
o N, = 0. 9407 x Mo 0.9895 31.9 0.0313 0.9407
Egg “ 7 1 +0.9407 x 0. 0313N, ’ ’ ’ ’
1 J i 0.9351 x N,
LDC It instar nymph N, = 1+0.9351 x 0. 0388N, 0.9848 25.8 0.0388 0.9351
2 0. 8856 x N,
N, = 0.9922 22.8 0. 0439 0. 8856
2nd instar nymph 1 +0.8856 x 0. 0439N,
5 N, = L 0161 x Mg 0.9569 84.0 0.0119 1.0161
Egg ® 71 +1.0161 x 0.0119N, ’ ' ’ ’
1 1.0132 x N,
CK It instar nymph N, = T +1.0132 x 0. 019N, 0.9296 52.6 0.0190 1.0132
2} 1. 0059 x N,
i N, = 2 0.9688 4.4 0.0225 1.0059

2nd instar nymph @ = 1+1.0059 x 0. 0225N,

2.4 SERERABENRBREEIT R
MK 6 MR T AILIFEH, Y (& CEIR. 1 &
2 e L) 4 B2 /N (Y A B TR R 4B IR 1 4R
JS2(S) ey, Bl 25 e B P38 I - 4280 2
FEAR. L2550 AR BB S0 B SR Y ) SR8
REEE T X HR, X RBARIEZY B RJR S B B Y
MRG0, AR B AR REE T TR,
LA B T 1A, e Ry (AR W % g 20 RLER sk
B RHEATICE, RRJR SR E e B REDR . 1
12 3 B - RN 50 1) Ll X HE R AR 27. 63 %
25.92% F128.06% , FJ8 4% B ¥ R X8 R EDE
1% A0 2 i 35 HLB T 4R B0 40 S B X BR R IR

18.80% , 23.59% F121.42%
3 itig

TEKFEE RRLGEIRET, AMIE&RiR2
FARHR AR, BT AR A
HAREOREGE R, IR0 vhiRLBia A
YIBa R A FEE, MEHGLE, MR
R £ 5 i DR NC AT T s i 24 70 A P o 2k 20 4% 2
M, BT LAABIESE bR RS 2R R B 1 45 25 77 s LU
AR TTAL B L FRFR 5
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Table 5 Functional response parameters and mathematical models of Cyrtorhinus lividipennis adults treated with
chlorantraniliprole against Nilaparvata lugens

HR R ki it R
= HHRR . . LI
ey R R 7R RAM Maximal daily number of AL Instantaneous
Developmental Correlation coefficient Handing time
Treatments Simulation equations preyed N. lugens attacking rate
stage of prey r Th
Ny a’
ﬁli N, 0. 9877 x No 0.9830 45.0 0.0222 0.9877
Egg “ 7 1 +0.9877 x 0.0222N, ’ ’ ’ ’
1 e 0. 9860 x N,
LDC It instar nymph N, = 1+0.9860 x 0. 03301, 0.9675 30.3 0.0330 0. 9860
2 oA 0.9011 x N,
2nd instar nymph N, = T+0.9011 x 0. 0415N, 0.9987 24.1 0.0415 0.9011
Eli N, = 1. 0654 x Mg 0.9621 82.0 0.0122 1. 0654
Eggs * 7 1 +1.0654 x 0.0122N, ’ ’ ’ ’
1 e 1. 0491 x N,
CK N, = 0.9381 61.3 0.0163 1.0491
1st instar nymph 1 +1.0491 x 0. 0163N0
2 1.0477 x N,
i N, = J 0. 9470 48.1 0.0208 1.0477

—

2nd instar nymph +1.0477 x 0. 0208N0

*6 SHERBREATRERREBRAERIRYUNERUEENXR
Table 6 Relationship between searching efficiency and prey density of Cyrtorhinus lividipennis nymphs

under the treatment of chlorantraniliprole

ph B s YRR gk )

Developmental Prey density (number of eggs or individuals/tube )

Treatments

stage of prey 20 30 40 50 70 90
LDC L] 0.5921 0.4995 0.4320 0.3805 0.3073 0.2577
CK Egg 0.8182 0.7456 0.6849 0.6333 0.5503 0. 4866
LDC 1 {5 0.5419 0.4477 0.3815 0.3323 0.2642 0.2192
CK 1st instar nymph 0.7315 0.6423 0.5724 0.516 0.4316 0.3708
LDC 2 W& 0.4982 0.4088 0.3466 0.3008 0.2380 0.1968
CK  2nd instar nymph 0.6925 0.5991 0.5279 0.4719 0.3892 0.3312

x7 SHEXABREATREEREBENRIRYANERUEENXR
Table 7 Relationship between searching efficiency and prey density of Cyrtorhinus lividipennis adults under

the treatment of chlorantraniliprole

ah B s B B Ol )

Developmental Prey density (number of eggs or individuals/tube)

Treatments

stage of prey 20 30 40 50 70 9
LDC oy 0.6866 0.5958 0.5262 0.4712 0.3896 0.3322
CK Egg 0.8456 0.7665 0.7010 0. 6457 0.5578 0.4910
LDC 1 A5 0.5973 0.4990 0.4284 0.3753 0. 3008 0.2510
CK 1st instar nymph 0.7817 0.6934 0.6230 0.5655 0.4775 0.4132
LDC 2 WA 0.5155 0.4247 0.3610 0.3140 0.2491 0.2064

CK  2nd instar nymph 0.7297 0.6335 0.5598 0.5014 0.4149 0.3538
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o PP AR B R A KRB ek, A
SEIRTEE NI E T F HR B PR 4 i B
71, BERFBYR IR B BR S EHE 2 L%
2, X 5X75 5 (2009) K Z=1E (2010) B 5T 45
R, FBEEFBERE MR, EEENER
AR T ZARBOER, A ERS B L 40 H
FHEETE KR E B RyR 1 & ( Lehmberg and Casida,
1994 ; Jefferies et al., 1997 ; Schmitt et al., 1997),
EAPIREY, RREF B J/ER TR R RyR
(Cordova et al., 2007) , AHFFTLLER FHE RTEH
BERE X RBR R R BB R LR L 2r, HERFES
BiEFMERETRR, 2E BN RyR ZEIFIELEN
PR MBIZAREBEHEAEY AR DFT
ME? AT XA, TN TFKFRERAD
FEARIZEE R RyR S5 FIThRE. F34h, ARBFFR
AR ER T E R R, SERE P RARY
FIHEFEZE, FEARESZER, XHERGE
WA A5 F] BB AZ B 2451 1 A k1 P T 45 B e i RE
e B 25 L0, XA AT B R R P B AR
Xf BJE B i B E 2 — 1 EE

ZRNREL RN, HEE I RE RN A
HSEATRRREBUE ., APFREGEREKY, 50K
H kR H RN AR )E , BR S BB Y6E
R A A AL, 5)8 T Holling I Y, 5%
5 F & % (2006) X #l 35 4 % ¥k Pardosa
pseudoannulata W5 45 KM, 5 FEEBE
(2007 ) BIF 5% 75 5 5 0 o] 24k T 3K HHE 4550 2= A HE
FIEXTEE /S A B 5 Scolothrips takahashii Prisener Jf
BYIRE RN B e A 45 8 AR Rl . FEThRE ML,
HEKMERE(N, ). B IR o ) FIALIE E
(Th) RRBHHBEERARNIEZERE, N, fa' B
K, Th {EBR/DN, 3B REONAE ) H 3 B 8 REBR R
(Holling, 1959) , ABFFEERKY, SX AL,
TR BRI B R R B T, RESE % H &K
KA R EMPE R B SR AR, 1AL 2 E] 4K
i, B S 2 P BB T Ok 555 PR 4 T I X A G A
BHEST . Poletti 45(2007 ) 1 & BUnit Hu Mk ] S BUH &
il Neoseiulus californicus F1 Phytoseiulus macropilis Xt
AE W BRET T FR, ALIEAE Y BT E K .
Hh, HREHE R G EBITEIR S, MY
TCECK AL EE, bk RE T AHXSBLR , XA AR
BIHGE B CAERHEIRREESE N — 1
JRE

FHEDLR EE TEH BV B XK

T — T BT EEK, 1994) . MBFFRES R AT
M, R R IR SR E XA Y TR0
BIbEE SR B B R REAR, TR R 4 5 i R
SRR FL A R BE5R, AT L, KRB -3
BRHB K/ MLAE —ERHR R, ENZHWAES
(2002 ) 0 mit L mbk . F e TR . G 38 R AN BT 4 A R
4 Fh 2% W) BLSE R & X 55 6 BL R Harmonia
axyridis (Pallas ) 48 ) BB S -t & B 5 €6, B )
SR IR

ARIAHIE ST T R F B R R S 5
BINRERNL IR, R EIZ AN RIE G E H A4
KEE . EHEHEMPEM, B RARRFNKEE
W R, BT AZEPEM JE— B 2R R R
TR MRERZS, T HEE 2 mMRERAREN, K
T Ay 1 7 TEAf 7K AS 3 IR 8 VA 3 (integrated pest
management, IPM) iR, #Ezh [IPM §) &k B4t —
SE IR
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