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Influence of imidacioprid on predatory capacity of Harmonia axyridis (

Pallas ) under different temperatures

WANG Feng-Wei'?, WANG Su’, ZHANG Fan’*, PANG Hong'* ( 1. School of Life Science, Sun
Yat - sen University, Guangzhou 510275, China; 2. Institute of Plant and Environment Protection, Bei-
jing Academy of Agriculture and Foresiry Sciences, Beijing 100097, China)

Abstract: Sublethal doses of imidacioprid was used to test the effects on predatory capacity of Harmonia
axyridis ( Pallas ) in laboratory under different temperatures. The results indicated that sublethal doses
of imidacloprid ( LC,5) on H. axyridis prey consumption, search behavior, predatory function and so
there were significant impacts. Daily consumption of H. axyridis with imidacioprid treatment was signifi-
cantly increased more than control at 20°Cand 25°C , except 30°C. We also found the functional response
models of ladybird preying on aphid were all still conformed to Holling’s type II curve in different temper-
atures with sublethal doses of imidacioprid, but the parameters of models of all treatments combination
had some changes. The successful attack rate of H. axyridis with imidacioprid treatment was lower than
control at 30°C, but at 20°Cand 25°C that was contrary. And the handling time of H. axyridis with imida-
cioprid treatment was shorter than control at 20Cand 25°C , but that was opposite at 30°C.
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RERFRE KRR R 5 PG AR FRR
57%#: (Cardinale et al. , 2003; Lee et al. , 2004 ),

S8 B Harmonia axyridis (Pallas) J&—Fb
FHEENREERBER, BBHEZMHE R,
AWM FFR, FFEHEESEE A BRI AT
hE, AR RVEFHE/IAT I EZNA
( Koch, 2003; F Bt %  2007; Vincent et al.,
2007) , BRHAASRETFRMLEL, REER
Z., WMRESE, WhEd B EREMRILHE
o, HMEAEA P EATEF N RAAFER AT
R GE

mtdmk ( imidacloprid ) YEy—FpHTEI £
WHERER, i, RBGHKRER, BF
Wk, BERMARIER, BEGERERRAD
A E R EE N, REREREGLRELE
P (FhEHEE, 19965 XEZ S, 2002; B
%, 2003) . {HINREHAEE LIRAETE, MR
W R AR RS RaFE - ENHE (KN,
2007) , HAEMWERARA, FHEHILH 2 5t 2 okib
HiE, »elRNERKATIFERNYSZE
AEBERENE (E/NZSE, 2003 4F), WARR
ETraMbrrRER, K6e. EatehF
¥E A B (Hodek and Honek, 1996; F ¥ %,
2007) , {BH BN 54 R 35 1R E KL 54
RIS B AN R A K E T R M R AIRIE,
EHARAFTIHET

AIMEMR T AEEET, EHIFEHEH
mit ok e A R IT R R N, BT
T3 AE W BFE 5] 2 0k ko 7 . SR R ThEE &
ma H PR o

1 #REFE

L1 REgH#E
L11 fhfmiE
AE B 5 . B e AP A T 2008 4F 10 AR H
EHRERKEN, EALETRARZEBREFREN
(BER25 £1C, HIREHN T0% +5% ., JtH
B 16L: 8D) &M T & LRAFFHE .
BREATEMFRED (16.6 x11.7 x
55em), ®&20~30k, A BHBHFLEE
Bi S 1B RBYF Megoura japonica (Matsumura) K& S
E—W, BREFNGE, ¥IPRHBETHRAEE S
(BEE&ER +BHMN 120 H; 62.2 x44.7 x

39.0 cm), BEHHAHRELFHWELTE, RAMN
WENEEENIRL, ShRHEBNEK TR, R
HHBRMART, FRALEEBEIFRE PSR
FE2 M, LB EFERE3 AEERERH R
W TR,
L1.2 FEREEG ek

5% ML mkIR 2y (hER KR¥FEAH KRR
#Rft), EflEL 10000 ppm KFIEHHR, SERARHEZR
HEDLVRRE

Sanyo N\ TS% o

1.2 ®EHE
L21 ARBEETFTHEMTFENEBEREN
A

FRRGGEEME: £ FM (=9 cm, h=
1.2cm) MR —Z LK, KR /5HREL65 ppm
(FikEe xR Al LCs KM &) K25 1 mL,
MUK B R LT B EFHBEAGFRNRA
Do, MR, DIEKAE X, 431 b)E,
BB ER R TEHERMPEFE, BFRDIREE
—BRHREK S, WERFEENFAN100 kX
INAEE RS R, ARALEE 1 KB, 3k 30 NAbHE,
HE 3K,

RIS} 20 £1C, 25 +1C, 30 +1C,
IR EE N 70% +1% . 6B A L: D =16: 8 A1
ATEBRAHET, §X9: 00 AEIBNHERE
L, ICREFRFFEHNIET . ELHEG6d,
1.2.2 RERREET 2k B obAb 31 56 B X i
W R R ThRB RN

Do HERR ME O S R R B e, R R
AR, Kbl YR AL 24 h, 243
WHE, HFETHEEFM (F1.2.1) B, FEEHE
HEERTH A HEES AN 20, 40, 60, 80,
100 3K/ M R/MAEALEF L, [F] 4 DAIE K AL 38 % Xt
M, BALE 10 kiEd, BE 3 K, KBOmEmMER
AHBFEEHN20+1C, 25 +1C, 30 +1C,
SR AN 70% +1% . LI A L: D =16: 8 SR/AFMA
TRBRHANER, 24 h FEWEERH T R,
L3 HELEFZE

Fi Hollingll A& R ARBARBERES
I BEEE 2 Z (Holling , 1959a , 1959b)

N,=aN,T./ (1 +aT,N,) (1)

b, NARYWERE; N, himE R R
&; T hRaihs@ReE (Afmwy1d, B
T,=1); o ABRNBGEER; T, ARaihis—k
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BB TREE; o T AMENSE, ThEERD
ZHRBRA
FHRBLAG -
S =a (1 + aT\N,) (2)
£, SOOI, HERAK (1),
AR FTEE TG AT SPSS 17. 0 %
PESE R

2 ZEREHH
21 AEABETHAWNREHARBRTAIN
=A10]

R1IGRER, ¥, HREHNRAE 20T
B5CTHHEESH A 41.2, 40.6 f141.6, 44.6
L, HBERTHAERNE (33.8, 28.7 M
38.3, 34.2 k), 20C wF M, HEALHE R (41.2,
40.6 3k ) LEEMER, MAHEE (33.8, 28.7
X) FREBEMEER, B 20T it ke ER
BERR T ROANRKHEEER, BX#EER R
BR; 25CHE, MEALTRZEIE (41.6, 44.6 k) T
XHHRE (38.2, 34.2 %) HHFEBEH®ESR,
BAEOCHEMT, M, # (36.9, 37.4 %) 4H
HMERNYBERTA AR (42.2, 40.6 %)
B, MEFEHEZESR, TR, BERSHEEK
Zi AR B RN, MR B R A A
HERES .

®1 AALBEAARGHHMEBRE (X)
Table 1 Predacious number of H. axyridis under different
treatments combination in 24 h ( Head )

B WEd Male HEH Female
T g iiE pap:d iis:) »F R
emperature
Treatments CK Treatments CK

20C 41.21+3.8a33.8+3.0¢c40.6x4.7b 28.7x3.3 ¢
25C 41.614.5a38.2+3.3b44.6+3.8a34.213.5b
30C 36.91+3.9b42.2+3.9a37.414.1¢c40.6x3.6a

T RPN PIE £ iR AP HEEFEGRREFAR
Z (P<0.05), The data are expressed as mean + SD. The data followed

with same letters are not significantly different at P <0. 05 in the column.

B EBE T AT 5 %) BR 448 N B X A AR
TERXNEATRERE R (£2), ABESXTREZE
L RBE (T, = -12.771, Sig <0.001; T, =
~10.505, Sig, <0.001; T, =3.380, Sig, =0.002),

FHBEASR AN ES 6d MHEBELE
HBIE 1, TTUEN, EEEN20CH, KEGLHE
ERFEM R R R N eES E A NSRBI
BU%H DA T RS, T 25CH 30°CH!, Ak
520CH&RMR, MAESR TR, BEAERE
X
xR2 FEEBETHHRWGEA S RABREXFR T 438
Table 2 Paired —Sample T test between treatment of imid-

acloprid and CK under different temperatures

B W & Male HEH Female
Temperatures t df sig. t df sig.
20°C -11.242 29.0 <0.001-12.771 29.0 <0.001
25°C -3.880 29.0 0.001 -10.505 29.0 <0.001
30°C 5.276 29.0 <0.001 3.380 29.0 0.002
—e—=20CAL M Treatments ++-0++ 20°CXFHICK
% 55, ——25CALMTreatments =& 25°CXHICK
% 50 . —=—30%C At #Treatments -0 30CK HICK
K % 454
-~ &
H 40
5
ﬁ 2351
=] 5
& 8 30
= =
B 9 25
g
«é 20 4
o 15 T )
A 1 2 3 4 5 6
4bFE KEL (K) Days after treatment(d)

Bl glmmpafidgdEso d HHaRRlLE
Fig.1 Compared predacious number of H. axyridis male

in 6 days under different temperatures

2.2 FEBETHRMALEZFEHAHBRINGE
o34 0p A1)

AR 4 3 2H A 19 S 65 T H X 5 e ) 2 BB R

¥4 Hollingll B 5, &R TR HEA T
kg, B AR SR B EF MK (r, =0.978,
x; =1.143,Sig, =0. 887; r, =0.979,x; =0. 010, Sig,
=1.000; r, =0.993,x; =1.678,Sig, =0.795; r, =
0.991,x; =1.935, Sig, =0.748; r; =0.957,x% =
0.536,Sig; =0.970; r, =0.961,x; =0.447,Sig =
0.978;) , kS H % 2,
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3 REIRATELBEASTEREMEER
Table 3 Simulating results of functional response models of all treatments combination of H. axyridis
A
T mﬂfgﬂ; " [7] %75 %% Disc equation a Th(d) a/ T, r P Sig.
reatmen CO! 1nation
< K38 Treatments Na=0.8691N,/(1 +0.014959N,) 0.8691 0.017212 50.5 0.978 ** 1.143 0.887
20
tH CK Na=0.8320N,/(1 +0.026948N,) 0.8320  0.032389 25.7 0.979 = 0.010 1. 000
© AbFE TreatmeN, s Na=0.9315N,/(1 +0.008138N,) 0.9315 0. 008736 106.6 0.993* 1.678 0.795
25
%tHE CK Na=0.8742N,/(1 +0.008571N,) 0.8742 0. 009804 89.2 0.991 ** 1.935 0.748
K38 Treatments Na=1.0294N,/(1 +0.006799N,) 1.0294 0. 006020 171.0 0.957* 0.536 0.970
30C
ST CK Na=1.0577N,/(1 +0.006782N,) 1.0577 0. 005858 180.6 0.961 ** 0.447 0.978
—e-20°C4H B reatments 1its  20°CR HICK C R BR cK
:,%1 1.05 —=25 f[i.a'L[‘fﬂ'l'reatments nts 25 :C:X‘J Hf(/K: ;L‘ R HE CK . . .
= — =300 Treatments 1its 30°CRS HECK C 4 1 ck 3 %'@51#'@
- 2095 o
=T 085 T, .
T B YRS RERINERARE, FINH
1.0 . Tl ) O . N
L5065 \L\ﬁ\ """ ° BEREIRES, 2FE, BYHERE L LR
L0551 o Thel Tl . s
Zion] e T TR REGMFRS (KBRS, 200), KRR
g EDO 35 D e H, AEARBE THEENERNEREIE
‘ i 0254 T S o R (BFRAEBE%, 2000; Srivastava et al. , 2003;
0.15 s N
A 20 40 60 20 100 Lee et al. , 2004; PBRiE<E, 2008) . MaFH4b2ER 4y,

1&#) % FF Prey density(head/petri dish)

B2 SAINEAFRLETHIRM (S) LR
Fig. 2 Compared of searching efficiencies of H. axyridis

under different treatments combination

ARNRET, MRkt 5 RN TIRER
MR A RAEWE, BERERETZEN. &
ENRMBEBGER (a), 7E30CH R 1.0294,
ETFxF R 1.0577; T7E 20C f125CF, Ab¥4A
(0.8691, 0.9315) ¥ & T X | 4 (0.8320,
0.8742) , X4y B4 Ab i} 18]t . 7R H AH [R] B4 30
B, 20C F 25C T, 4 4 (0.017212,
0.008736) Xt HE4L (0.032389, 0.009804) ¥y
A rdesE; 30C AT A (0.006020) Xt iR
(0.005858) RYAEK

A FELH 6030 H 1) T SR F R O e o
B REAS, ZEFR—RET, £%E TA4EA
FIRA W BFERTIHEA, KL 20C T2 E
KBS (T, = -35.769, df, =4, Sig, <0.001; T

= -23.035, df, =4, Sig, <0.001; T, =13.907,
df, =4, Sig, <0.001), HWE 2, FEEFEHK

U B vl HL R A 2 2 BB 4R = e €0 B B TR
B, EARFRE T RAKEE A 2R, BEM
REAGHIZHEHRBE

ARBHE S REHSEmF AN EHREREK
%B ( Heinz & Nelson, 1996; Srivastava, 2003 ),
AW EFE | 2 7] B E R A AR R
N, g A Y T BB SN A Hollingll Y75 3% S
B, MR TR, Btk hms (FERSE,
1991),

AR A [F) ¥R B T I 35 5 2 Y ik B X
rEIHHER. BRIT N, HEIIRSEHFEE
BEMEWE, A 24 h 5, 20CH 25C T34
BWRAHEENEEERE, TREH THAE
fREAT A AR TE s8R 5, /R R PR B
H, FEENEEERESAEERR, KN
R F. W 30CT, ABEHABNBRHABE
BRERM, TRk ERE B BT3B,
TEYR kR N E R IR A iR, SEHME
ERFEE. 20°CH1 25C HIKE IE# KM 8KF
AT 4~5d, M30CTFHE3d, TRAENERE
KUHRFERERNEST B SHHMEANH, W
BHEESRSEONENE, RHEARRE
TREMIENWAFER, FEALEHE—2
WA -

BT BB 5 N R 18 B K 1l B K 75— i ]
W EX Y BB RN, P& ZE
XFPX R EH A Holling B 7 Bk (RWE
%, 2004) . AEBPFINRER NS YRS LA
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S IR 25 /8 T Hollingll LAY, DL i 2 ity 2 AN
ALFRE RIAE N IR I AT, EALEAT, AFER
BT AL B A3 A R B A ] B, B
BRI R, A, Wik T
ENZHGER (ENEF, 2002) . RTHIR
PR B AR T AL B I xR BE 4R,
I, SRR w5 6 Bk AR A B 3 4RO A
WEONEE, B RN A B xR M R
BN, BAMNT R AR F R
Biifo WIS, X —BUAR Ui 7 B 7E A A 36
BERETWRFEARMIBEIN, £2FHE—P
HTBI.

RMHEEHAASEES, ALBRERRSXR
BERESEAERN, W\EMARNKSEaERUE
—HE, AEEZER . ARKER, ARERE
BEFHAENKBHEWEERR, Hik, £HE/A
PR F RN R, EaN KPR AEYRE
AEER, B EAEKERAH, ZBRRE
Bl /J 24 3 Xk K K B I BT RN R R ELAR R
R
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