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Abstract: [ Purpose] To study the effect of imidacloprid on the functional response and searching
efficiency of Orius similis. [ Method ] The imidacloprid mass concentrations of 0.8, 1.6 and 2.4
mg/L and distilled water as control were selected to treat O. similis with the Frankliniella occidental-

is densities at 30, 40 and 50 per treatment, respectively, to find out the effect of O. similis on predat-
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ory to F. occidentalis under different imidacloprid concentrations. [ Result] The functional response
of O. similis to F. occidentalis was consistent with the Holling II disc equation under the influence of
these three imidacloprid concentrations. The difference in predation of O. similis had a certain rela-
tionship with the concentration of imidacloprid, that is O. similis predation number was significantly
lower in the imidacloprid concentration at 2.4 mg/L than that on control especially in the prey density
at 50 (P<0.05). Compared with the control, the control and searching efficiency of O. similis to F. oc-
cidentalis was decreased under the influence of imidacloprid, and the effect of imidacloprid concen-
tration at 0.8 mg/L was not significant (P>0.05), however, the control effect and the finding effect of
O. similis to F. occidentalis were significantly reduced (P<0.05) when the concentration of imidaclo-
prid was at 1.6 mg/L and 2.4 mg/L. [ Conclusion ] Imidacloprid had a negative effect on the number
and functional response of O. similis predator to F. occidentalis. The predation number and control ef-
fect of O. similis to F. occidentalis decreased under the lower concentrations of imidacloprid.

Keywords: Orius similis; Frankliniella occidentalis; predation; functional response; searching effi-

REA, AF: OO R 7 /NS VU AR D RE SR Y R 591

ciency; imidacloprid

VAL % &y (Frankliniella occidentalis) F2& 4= ¥R
T N AR 6 e E I F Rz —, SRR T2
¥ H (Thysanoptera) %i & £} (Thripidae) £ #ij & J&
(Frankliniella)™ . V44680 5 J5 7= T & P HF, IR
AR A 3K 5 b 1 AL 1 e R 69
MEZFHHXT, 2003 45, S EERIRGEFEIC
RIVGEE S, W20 T o . Wiles
10 24 T aUEHEY, P S 2k
du, HAF R, WACRRE . AT ACRIEYIAE 60
Z Bl 500 ZFHEYS; EEREAEYI S 2T
W, S EH SRR R R R Rl
FEREWIET I E B RIZETR

B 7 /NEYE (Orius similis) &3 )8 T2F# H
(Hemiptera) {£%5 £} (Anthocoridae) /NEWE J& (Ori-
us) INEHESHEMHERTER R, FEEH S B
VR R A/ NR L R i) S ) R F R
BT, /MG SRE SR, (KRN, BB
PR /N R R A — SO /NS IR A B T, 2
— MRS AR R RECR ™, I, F50E
T3 /NI T P4 A ] A/ N R U PR AR, 6
SR AL sl I 1) LR M B B E R

FE] A% PG A i 2 AR 7 /MBI I BIFFE T
W, 7E 20 fiE22 80 AR A AEMh 2 Bk 1 UiC
SE T PIAEE] S, T ELAE 20 tHad 90 4EAET I /NAE
W O 2 A MR AR 1 AR 721, CHAMBERS 45 U'7E
1993 4ER L 2 WF 53 B J7 /MBI XoF PG A8 i) 25 1Y) By
BIEH, 158 TARGFIIROCR o 2% )1 S EAN ]
()25 (8] 28 58 T BF9E T R 7 /N UG S5 0% PG A6 i)

BRI A RN R, IR /MBI X
VU ACET] B BB e B A Bk SR
GUIFSE T AS R RS /RS G i G AP
AEH RSN, AL 23~28 C Z[HIF
I7 /NS B B RSO ARAT o nHk HURAE h — R A
BEZEAR Hi5 (neonicotinoid pesticides), IR K
I T B 16 PO A S Th2S 3 M LA A
R IUAT DAPIEA B | oA 15 R i P AR
Ly Xp i Ak A T AR R BT, AR IR P AR i
I RSO R AN EEAR 5 ik HRORR A% e 8 A
[RRE ™ EE SR | ] S BB RS T /M
iy Ay R TR, %P e 5 i A= Y B
BT E RS

MAER b bR ) R FH RS TR/ INE
WA IBTAE R, A FESCR TR, P,
AIF 5 b bS] i /N A I A B D R 118 B i
SREEE R T WA I b ) R i R R s /N
AT BV LS D R TR, ARG [ R
T /IR 53 S A [ 5 v B A b kb, AP
AN [R) Jo 6 R R M HL PR OG) P A6 S S F S D RE Y 52
Mol , A5 S0k B T R /N I R T A
By qb, S BRI R S M /e
WS FR R 2

1 MREREZE

11 REA R
PR . VUSSR 7 MEE R H =
4 BRI T 50 DCOUUNE 2 SR T [8] FhA ASBRRL



592 Py I )y N = 22

$34%

ook b, A n Rl K= R RS RE N A
N TSR (B =B 5% 20 QL 115 5]
afifbAhRE, AN TARMEAE R E R RER Q7+
1) C, FXHRER 65%~75%, W L: D=
16 h : 8 h, SR 20 000 Ix, 2454 70% Nt
WK A3 RO (L3 s S BB A BR A 7)o
1.2 Wit
1.2.1 i Hmboxt B 7 /N R g Al 2 VA B S R )
Al

SR FA b 2 Ty = bk oo e /N AR I 1Y) 7
1o ¥ 30 mg/L Nk B BRAR FE A B 6~9 > T it vk
B, WA TEERE S 1A, R4 A EE
BHE 10~20 kg /NMERE o KR 7 /IMERS A
ER AT I R EOS A [ A e e e O e e
JEHEBFF DAL, K2R 1 g 2 5A AN [k
T R RS ORI B 2 AR, A 2 AR AN
BRI RAS I, = S s JEHU, R 25
TIRANTAMEFERE TR, 7E 24 h JF g0 5%
AT R R ORI BT AR 7 /INAE i B R
BTG OL, LR I FH Al 6 28 55 57 fioh il 11
2 O BIE 5 R B 7 /INMESE FE T T Bl
SPSS 22.0 4b 3 J5 45 Hi I HU sk XF R 7 /N8 9% (1)
LCg. LCyy #l LC3 434124 0.8, 1.6 Fl1 2.4 mg/L,

BE IR B /N FH G B R T /N A6 S AR
PUAEET BRI X 5, BT/ MESEYLE 24 he
4 70% ik H ek K 4 ORI EC B K 0.8, 1.6 il
2.4 mg/L 3 3 TR IR, DAZRIBAK X
MR, Ay SIS T R 7 /MEsE AR, Bl 3K, &
WIAIRG 3 s, BALRRE I /NESERH A e dUosk,
A AN o R R R B R /INAE 8 3 331 ok i
A AN ) 28 B VU AR 5 i SERPE Y, SR
RIS EAR 3 em. 5 2.5 cm WRAEIE , 76464
TR EE SR 30, 40 1 50 kA, ARAbFEE 4
Wo WGHARE I/ IMERE B SEDIUA N TS 56
HiSE 24 he SPIEIRITTIR 2. 4. 8. 12 F124h
Je WEZE I 53 i 7 /N BUE VY AR 8 5 115 L
1.2.2 B 77 /NG X VU A6 8] 5 1) T B R B R 54K
BN

F Holling T BIZ 7 A THIA" . Holling 11
UG 7 AN . N=a'NT/(1+a'T,N), =,
N,oh IR, o W TE S, T, AL BT
[\, NP, T REREE (1d), sk
W Nypao=1/Th, /Ty Z HEBOK, BERSH)

X B ST RE MR . SR S=a'/(1+a' TyN)
1.3 Gt

I8 204 R H Excel 2016 #4745 11, i H
SPSS 22.0 T 55 B A H & K4 1Y - X B b
W, TR T /INMERE B I E RSt N T AR
FH Excel 2016 Z:1&] .

2 BRGNS

2.1 b RO A 7 /NP £ P A B S AR Y R

A 7 /NI A AN T3] o e R e b A 1
PHAE® THECE UL 1, ARSI T, B/
AU RT VG A6 80 S ()4 £ et I b L bt T v B Y
MR ALFRN LEAL, A 30 KA,
N ) J e W SR R A L A T O /N I G i 22
S, ARETH 4 £ e A b AR v B T T
MRS 40, 50 Sk/AMPIAEY R T, 0k Hempf
HIREER 1.6, 2.4 mg/L ALEE 5 X HEAT 0.8 mg/L
AL BEZE R A B E B2 7 (1.6 mg/L: F; =
3.688 0, P=0.0432; 2.4 mg/L: F; ,=27.238 0,
P=0.0002), Hr 1.6, 2.4 mg/L WALFRZ ARG )y
INAESEXT P AL B S R TR EE R,
0.8 mg/L FIXT B8 {4 B 2 18] R 7 7168 5% PG 46 i)
DR EHE IR E2ES

AbFRIE] EeA, AR RN SRS R R, BT
INAEIE XOT VU A 0] )R B R B A ) 1
hnmsghn, L 2.4 mg/L ik AL ], FEPEAE
] Th 3 N 50 SkARBYALBE T, BT /NESE X DY
FE I Th 1 il B o B R T VR AR I % Ol 40
30 LR B, YT a] SRy A 30 f1
40 KA, /NI X PG A8 8 (1 d £ ) G
EESF (Fy, ¢=27.079 0, P=0.000 2)(% 1),

ZEA DL LA, VAEE T R S 0k T
W S5 R 52 ) g T /N AR 8 X PR AR T
TEAH R A PG AL 8 Th 2% BT, b o 178 o o VA 5
15, T AR R /N A 8 A R A S e
i FEAR I RO T R T, PR
FRT, BT/ INMEREXT VIR S A O

A 7 /NG X PE AR h 4 £ 5 R R T
BRI RIE R T, A RE RS T e,
e S K, 2 B [l U5 5 R T LA - i 480 ik
bR 5T A VA X R /N A 0 VR Y5
(#%2).



5 4 1] A, A R HLHORT R 7/ INE R £ P AR T RE SN YR 593
*1 EH/NMEBEREMAWEREREZR T ALE DA EERHERE (neantSE)
Tab. 1 The predation of O. similis to F. occidentalis under the influence of different imidacloprid mass concentrations

at different time

R Yy I ERRR R B /(mg L) R 7 /NAEIETE AN R 8] (46 & #/3k O. similis predation at different time

prey number per bottle imidacloprid concentration 2h 4h Sh 12h 24 h
0.0 2.2540.25 aB 4.75+0.63 aC 15.50+0.65 aC 20.50+1.19 aC 27.25+1.25 aC
0.8 2.75+0.48 aB 5.25+0.63 aB 16.25+0.48 aB 19.50+0.87 aC 26.50+1.19 aC
% 1.6 1.25+0.48 aB 4.50+0.57 aB 13.75+0.48 aB 18.00+0.91 aB 24.75+1.32 aB
2.4 1.25+0.63 aA 3.50+0.57 aB 13.50+1.19 aA 16.50+1.32 aB 22.50+0.87 aB
0.0 3.75+0.48 aA 7.00+0.40 aB 21.00+0.91 aB 27.00£0.91 aB 35.25+0.75 aB
0.8 4.25+0.63 aAB 7.2540.85 aA 21.5040.65 aA 26.75+0.48 aB 34.00+0.40 aB
0 1.6 3.00+0.70 aAB 7.25+0.75 aB 19.75+1.10 abB 24.25+0.85 aB 31.25+1.03 aB
2.4 1.75+0.63 aA 6.25+0.63 aB 16.25+0.75 bA 21.254+0.48 bB 28.75+0.63 bB
0.0 6.00+0.40 aA 13.75+0.63 aA 25.00+0.91 aA 32.50+1.91 aA 40.25+0.85 aA
0.8 5.2540.25 abA 10.00+0.40 bA 22.75+0.48 abA  31.00£0.91 abA  38.75+1.03 bA
% 1.6 4.50+0.65 abA 8.75+0.48 bA 21.00+0.40 bA 28.00+0.91 bcA  35.50+0.65 bA
2.4 3.50+0.65 bA 8.00+0.40 bA 18.00+0.70 cA 25.50+1.04 cA 33.25+0.75 bA

i FPEAREAFRR NSRS HIRRZE R IR E (P<0.01) BUE.Z (P<0.05).
Note: Tested by Tukey method, the data in the same columns followed by different capital and lowercase letters means the significant difference at level of
5% and 1%, respectively.

®2 FE—EMEETEANMENEEEDNHERE () SHHEMRERE (o) HEYIIER
Tab.2 The regression equation between imidacloprid mass concentration and predation capacity of O. similis to
F. occidentalis at same densities

P S/ prey density [ Y375 F2 regression equation HH< R 3L () correlation coefficient

30 p=—0.585 90593 7p+27.275 0.99"
40 p=—1.269 5p+1.015 6p+35.187 0.99"
50 p=—1.074 2p~0.703 1p+40.688 0.90"

e R AR REE BR Z AR (P<0.0.5), 2RIl A 77 FEIL B T B8 A KK (P<0.01); RN,

Note: “*” and “**” represent significant correlative at 0.05 and 0.01 level respectively; the same as below.
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Tab. 3 Functional response of Orius similis to Frankliniella occidentalis at different imidacloprid concentration

JiRK FE /mg/L TIRE R MY HRAE () I B (@) (a'/Ty) T R (Wama)
concentration  functional response equation  correlation coefficient instantaneous attack rate instantaneous attack rate upper limit of predation
0.0 N,;=1.111 ON/(1+0.007 2N) 0.992 5™ 1.1110 170.94 153.85
0.8 N,;=1.104 6N/(1+0.008 1N) 0.993 4™ 1.104 6 151.31 136.99
1.6 N,=1.078 9N/(1+0.010 ON) 0.9952" 1.078 9 116.01 107.53
2.4 N,=0.920 8N/(1+0.007 4N) 0.997 2™ 0.920 8 114.21 123.46
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Fig. 1 The searching sufficiency of O. simillis to
F. occidentalis
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