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Abstract: The toxicity of abamectin on different developmental stages of Trichogramma evanescens and effects on its
population dynamics were studied. The results showed that emergence rate of T. evanescens from Corcyra cephaloica S. eggs
was significantly inhibited when parasitized host eggs were sprayed with abamectin at the field recommended concentration.
Longevity of emerged female T. evanescens was reduced when treated with abamectin during in preimaginal stages with the
exception of egg stage. Exposed to abamectin during prepupal and pupal stages could resulted in 43.3% —47.2% of female
brachyptery, and high impact of abamectin on T. evanescens was observed with the parasitoid development. Based on the
dose-response study, the LC,,value was 2. 1991mg+L ™" when adult was exposed to fresh dry insecticide film, which indicats
that adult 7. evanescens was susceptible to abamectin. Under conditions of greenhouse, effectiveness of abamectin lasted for
10d for adult Trichogramma evanescens, which demonstrates that the pesticide was classified as slightly persistent. Number
of parasitized eggs per emerged female adult was significantly reduced when parasitized host eggs were sprayed with LC,;dose
of abamectin at pupal stage. However, longevity of emerged female adult, F, emergence ratio and F, sex ratio were not
affected significantly by the sub-lethal dosage treatment. Adult life table parameters indicated that net reproductive rate and

mean generation time in LC,s treatment were obviously lower than those in the control, but intrinsic rate of increase, finite
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rate of increase and doubling time were similar among LC,; treatment and the control. It was suggested that population

dynamics of T. evanescens might not be affected significantly by sub-lethal dose of abamectin.

Key Words: abamectin; Trichogramma evanescens; biological control; side effect; persistence; population dynamics
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m, K x 8] P934 M P E DR R
1.3 WESSERFMN

ANTSMBEFRE R (25 £1) C,AHINREE N (70 £5) % ,J6HR 14h, B 10h, (5= AR A% H 8] (2007 4
4 H19HE2 H), ZENEHXIREN 14.5 ~31.5C, & 2d HHAKEK 1 K.
1.4 HdiEabs

ANTRIAEFE B J M T B AR DR B3 SPSS $R (4 E4T I 22 4347 , 3 2R Duncan [RGB 4% 22 125 #E17 P 24K
MZE . PR FETRE T 7R BHR o7 OE X4, FoR A BRI sk AT 04
2 ZR5HW
2.1 PR RNRIRO N AR 4 SR F B
2.1.1 XKEREE ) R R AL 3R AR R

1 SERRI, T2 TR R LA B 1A] P (6 R R B A B R AR W PN T AR R P BEE R . SR 4 A
RE W BHPE YK 93.5% |, b PR ¥ R Ky 57. 1% , Hext BRFEAR T 38.9% . K 1 A LIE
H, AbFREHAR [EXF ) AR R e 0 S e R B S [R] o T A0 A S Ak 3 A R e P A SR A, LR 4 U, B
AL HR P FRA T o 7 I T2 T N IR B Y ) AR RSP AL SR R e AR B B A K & B T 2K
o LABIMLER B T84T (TOBC/WPRS AR¥E) KW' 1. 8% B 4E B R S0 7. 2mg - L I B X 2 E O N
FRAREEMEEIER T 2 R (slightly harmful , 5 —EFRERIHF) o
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Table 1 Emergence of 7. evanescens exposed to field recommended concentration of abamectin at four preimaginal developmental stages

. N P Emergence. from TP LIRR %

Troatmont parasitized host eggs treated at different stages(% ) Mean emergence Reduction of
B3 Egg il Larvae Tl Prepupae Ui} Pupae in treatment( % ) emergence (% )

P4k 2 Abamectin 80.0 £3.8b 65.5 +£9.4b 37.8 £8.0b 44.9 £2.2b 57.1 38.9

1 7K X i Control 92.7 +0.7a 95.7 £0.2a 93.9+2.0a 91.8 +3.1a 93.5

PR 3 WEL N PHME « bR, TR ; FS 8, iR 5 BT AR, WZRRE Duncan k5%, AL BRI 2253 8% (P < 0.05) ,3K 3
[i] The data in the table denote mean of three replications + SE, the same as below; Those followed by the different letter within same column are

significantly different by Duncan( P < 0.05) ; the same as Table 3
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KR G BEAb B A 2 WA P15 e 6 A i, JHL r A 0 AR S Ak T TSR ) R T ) M e R o P e M
BRI 43.3% ~47.2% o 4 PSR, AT P AE B R A SRR, H YR TS Ay B , BRI R 2 M

F2 MERRLEX FRREE EEEGTBEEHEN
Table 2 Sex ratio, brachyptery and female longevity of 7. evanescens exposed to field recommended concentration of abamectin at four

preimaginal developmental stages

y AT 2 (%
IR s oy W (%) HEEANIE (% ) MR (d)
. Brachypterous .
Developmental stages Treatment Female ratio Adult female longevity
female rate

I Egg P4k 2 Abamectin 66.1+1.6a 3.5+1.4b 2.6 +0.3a

17K X} # Control 66.7 £4.2a 0.0 +0.0a 3.5+0.3a
41 Larvae P4k 2 Abamectin 67.1+9.7a 7.9+1.9a 1.5+0.2b

17K X} # Control 65.9 +2.8a 5.8%1.5a 3.4+0.1a
il Prepupae P4k 2 Abamectin 73.8 £2.6a 43.3+10.1b 1.4 +0.1c

1 7K X i Control 71.1£6.3a 0.3+0.3a 3.4£0.3a
i3 Pupae P4k 2 Abamectin 70.1 +3.2a 47.2 +2.8b 1.2 £0.3b

1 7K X i Control 70.9 +6.5a 5.4 +3.6a 3.7+0.2a

[F) 5] o 4k B ks S [ A5 , SR e A B AR ], W78 £ Duncan 8356, AL BRI 2 A B (P < 0.05)  In a column, values followed by the

same letter at same stage treatment are not significantly different by Duncan(P < 0.05)

2.2 [PU4ERE RN AR AR A R B R

HRYE) IRAR I 6h B R FFET- 20 5 ) 4k o R VR BE BB Z (8] 1 56 R, SR Finney HL3 40 H11%, 15 3 77 ih
L8 1y =4.6560 + 1. 0050z , 1515 2 B 24 1 X T AR IR ISR SE ¥k B LCs, g 2. 1991 mg - L, 2 H [l ek R ¥k
BE7.2mg L7 173, ARIBARZG N IRIR I OB ME SR AR v, 1. 8% BT 4k B K FL 0 T AR AR e R R
AR, WIER SRR LCs2h 0.909Tmg- L1, DABLAE Jy 3t AR RS mh IR0 5] 8 o
2.3 PaAERE R X)) AR T e

FPE E S R I 1, U T- R SRR, 035 1d 1 3d, FI4E R X)) AR SRR BB RS,
24h FET-3R3K 93.3% ~100% |, i W 24 J5 i) 8] PO ZE S, HEFEPERRAIR, (HAEME 24 )5 10d 53k 46. 7% o X 274 B
LT a5 SRR, 255 1.3d T 7d, F4E B 2R AL 3R T 2 IR e 7= B9 & 8 21K T % B, (EL AL 38 )5 5d A 10d, B
FEWEBESHBILTEEER, BT FTMFENENELE R, TLOANERZRMT 1. 8% P4 R FL il
X 7 HR 94 R REROH O 104,

O Pl 4E7% 2% Abamectin fH8 Control
100 - 25 -

E a o) b

& g
é 80 é
z 3
S 60 g £
= Es
S =9
= 4L 4N
% -
A1 5]
20 | =

R § 2
o)

[ 1 | 1 1 m

1 3 5 7 10
525 5 K%L Day after spary (d) W25 J5 R %L Day after spary (d)

BT PR R AR B A 2R MR e o B A0 () AN A7 A B A (D) IS
Fig. 1 Adult survival of T. evanescens (a) and number of C. cephaloica eggs parasitized (b) by T. evanescens exposed to abamectin residues
2.4 PULETE R WESERI R AN T A AR e ST IR AN B Bh A e
2.4.1 MpigdEay AFAEINE TP AR L
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H A A 0 (18] 2) R, X R 2 7 b 2 2 o e 3 P 1 244 g ah B0 JH 7™ 0 g U, 22 ) b e 4 % ) 98 o 2 )
TR (B4R R 2R B R AN T 7 AR AR, LA A 7 R 3N T SRR L R 7 B, 7R B i

EHR T X

®3 MABRRTHEAEBLENT RREFE . FENE. FRALEMELGZM

Table 3 Impacts of sub-lethal dosages of abamectin on longevity, number of parasitized eggs, F, emergence rate and sex ratio of Trichogramma

evanescens Westwood

W s 7 i (d)

5 AR A OhL)

i . . FHRIEHE(%) FAUMEREHR (% )
Treatment Longevity of Number of parasitized F, emergence rate F. female rate
female adult eggs per female adult ! !
PT4ERS 2 Abamectin 5.81 £0.50a 43.70 £3.26a 87.19 +0.93a 67.79 £2.79a
it Bt Control 6.59 £0.61a 53.92 +3.55b 88.38 +1.02a 70.28 £3.42a
TEBE N 25 155, T 20 HIR 06 e e 5 iy X FRUZEL R 25 -
> e oS A L 2% —o— [P 4E# Abamectin
6.594 IR 5. 81 A EFABE, FRAULE 5 | o Ptk A
FPE X A A A 2 B T B EE R

2.4.2 JARHREEF R SIS

T ik 6 i B e B ARG R AR 7 A BB . AR
FEMEGORL, RS AN, TR M HS R ER K
4o WNERAFTLAFE L, 2 P4 5 2R 3050 & LC,s Ab B
J& 7 AR AR S By S (R AN HEA G- 3 i O 25. 2583 Al
11.6139 , B B b i T %of JIR 5 {HL A B 4 R | JA] PR R
AIFPREAE G I ] S 30 B Z S A BB o AT LA S o] 4 B
R BB XS] A AR B A B A BB
3 IMNEEE

iYL= 0 S = R L L T ) S
BrBto EARAT 4 HBAER EI BT, A E IR H
B—ERARPE R (B8 7 ) 358 ) — LR 25 1T

BRI

Eggs parasitized (No/female)

1 1
4 5 6 7 8 9 10 11 12 13
i A Y Female age (d)

B2 B T2k B 2 AL BEXG  oR IR e bt e 43 B A 2B B
ISR

Fig. 2 Number of C. cephaloica eggs parasitized by female
Trichogramma evanescens treated with sub-lethal dose of abamectin at

pupal stage

IR RT3 ELARZY 50 5 A B 25 AR M T AL G R B IRZS T B GHE

F4 FMERRIHEFERLER FRENMFLEGRSH
Table 4 Life table parameters of Trichogramma evanescens Westwood treated by sub-lethal dosages of abamectin at pupal stage
yh3m B R H R A2 3 JAI BRI IR FREAG B4 I [6]
Treatment Intrinsic rate Net reproductive Mean generation Finite rateof Doubling time
reatment of increase, r,, rate, R, time, T(d) increase , A ,DT (d)
P4 2% Abamectin 0.2780 25.2583 11.6139 1.3205 2.4933
X} # Control 0.2905 31.6900 11.8987 1.3371 2.3860

SR, 3of — R A BRI T &, AR 25 AL BRI B A7 AR e O R RS BRI, UM ERGE T A AR MEPIL R 2y
RS IE) , JE TR AE T 27 0058 IR BRZH 10 2 0 MI%d AR IR ey AR ) o AR % A AL R SPIAL
IR REAT AR RIS , R BB AR IR e REAE K MK O A S8 A T, Horp A AR X — 0 B O R 7 , (HLBCRE A 311
PR o T B P4 T 2 X R T AR B SR SR T 5 B T AT 2 O e _E R 25X KB PG ) U B
BARIVER o B —>U TR T 519353 A4l S0 P A 58 7, T 00 740 00 309 P AL SRR A JRL Bl o Plewka %51 B
FEINN , — L6 BRI A RE 52 22 SR O PR DR 52 , 0 84 b DA 2 B0 Pp BL SR A 2 2 B SR 25 I RO, 1X 5
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APRERAMMZAL . EHAEFTA RIS ARS8 XA ARG 5% IR K25
IR A BRI k22 ST

HEYIERNCE BRI , MAR T M—3 0 e R TS, £ FBUEW RS 4 = 00 RE S
Consoli 25" it — 65 s AR A1) RERRAR 27 AL e O 25 AR B B LR A M. Suh SRR, &
2R B R LB E FO ISR 8 AR e, FME e () A7 AR . ASBITIE A, 1. 8 %% BATZE B 28 L3 [ 55 B AL B T 2
IR 3 p e A 1 LU LA AN B2 (ELPI AL 10 M Rl 3 7 i 8.3 4 6 (OSBRI T 3R B3 T v (4 s 38
BROL) AR LA A7 AR BTN FU4E B R WS & LC,s AL BT AR AR e 8 , 35 P14 ) M e Y
HE B 1A B BRI R A T e i AP R A AU LU AN B3 . AR RS RN  FERK T
b, FIAER R WG B LC,s AbFEXE T A5 AR B TC A i

TEARARIER) 5 A, R R R X AR 2 B U I 3 . ABIE ST o, BT 4 1 3R [ 77 o P ok B b 2
FEUT AR 65% FUT-, LCs, fEH A H SR 173,53 B 18 b 1t B FH [R5 1. 8 % Py 4 7 28 7L i o
I AR R e P R A A —RE ORI

A2 FJE , X 5 RS A 7 A R BT R SR OB T AR R G R . — RIS E VA 5
WA AR 2 A B A 1F B ROFF 0T BR  RZ , BeAE . 1DLBR A IER 25 AN AR A i UGB I TR 4 T
S H W RO A MR e RO, T 2L PP R TR 2R 2 R 2R I3 AR RO R K o A S, 1. 8%
B 24E T R FLb X AR IR A RO o 10d, 4R 4% TOBC/WPRS #rifE" ™, J& T 2 4 (slightly persistent, 5 — 5 2
FERORPAICPE ) o B4R T 300 25 008 15 AR e R SO0 B T i R

APFCRAELI E AR E R T AT i T P4E R R B g Ol 2 it & B fY, R, 7 50 A0
AV R 2 R B T RE R RORI . 7R FH JE], 25 U@ WO AR M A T, RER AR 2 AR
T IR 32 BIRZG B B it/ T7E S I 2 B &, B DL, 76 H 18] 8 25 LR #2474 1) SR AR A /)
REPIAL H IE B o ph TPy 208 B 28 76 ) (9~ SE B, BT AE TR A5 Sd, A7 R B9 P I Ab Y BN T
T AR AR #e , AP AT R S R B2 RN . (A 45 3R 15 IE AN LR WA e — W5
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