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WMEBRARBRYE T. dendrolimi HISERERBYE T. chilonis, HERK W KFEWBFIEPFR
R, FERERPEKRI, £ 25~28C, HMEBER 70% ~80%, XHB16:8 X4 T
Bk,

1.2 HRESRNE

IR & BRREELEE T, A pH7.0, 0.04 mol/L BERZE WM S
¥, AFMEHENE,
1.3 &#

- ZBRERE, EHEAN - ~8; BZBE/R, UEAT ™&H; FIHRZL G250,
Fluka A® =&, LEAERARRBEEN IR, T 2HhERRHA (SDS), L PEALER
RIS, RABRRZBBEHE (ATCh) X Fluka A8 =&H; 5, 57 ZHUHMEEFR
(DTNB) & Roth A& =,

1.4 HEA

XHEBE, 99%JR%, Sigma AR WMEBE (SV1), 90%FEE, WHRKERA ™&.
1.5 BMEMIUERS®

£ B8 Asperen FEEP W E MMEEF R E . B Enzfit M HEXR¥EER (K,) .

1.6 304 30 3 32 6 G B 40 6l G ) RO ZE

2BEARECOFEEREPMA 0.5 mL MHEF (5~6 MKE) #M0.5mL B, 30T
KBRS~ 10 min, B 3.6 mL JEY (3X107* mol/L o ZER MR B-Z BRE/E) k41
30C &4 T/RIE 40 min (T EHFBRHEHEE), WEEN 1 nl, FREE 15 min /7, 45
FE600 nm (o-Z.BRZEHE) B 555 nm (B-ZMRERE) WK TWE ODE, iHE MM 1,18,
1.7 Z 78 6 S M X 0 ) 57 0 B 1B U

BSmL MELEMAGREE, BMAZSENMBFAUEIBRENLKRE, H—FW
pHEEIRE (20 s) BRO.1 mL S A%SH 0.1 mL, 10 mmol/L ATCh )X EPFRSY, URE
ME RO BE/E R R, 7 30C F4AE 15 min, A 3.6 mL DTNB (107° mol/L) Z B
(40%) BBAILERMNFEE, 42 mm AW EXFEEFMH. ZBEEEBEENERA
Gorun Z 3 i# Ellman F#78,

2 GRESWH

2.1 W 3 5 AR O R R A e A SR A R A

2.1.1 EHEFEXMFRRERREREYRMABLN: R 175 HOREIPFFE TR SO 77 IR
FHEXRBREEEX o CREBEMN P ZMEBEMNNNEW, NEARREDRENREAFRE
SVEBRMMAKBPERSE, FENERPOMTBRRRERBREER o-NA F 3-NA K FRM N
HEBTHFENKRRNOBRBARRE, TRABRBERRERKRERX o NA KEMHER
SRR TOKRERER, TIXT B-NA MERMABEE . NBIICRE B H REE R IR &R RS B-NA
MEMS, ERPUEE TRKRD, X -NAKKNABRFHEER,

2.1.2 FHEFENFRBPERBREBEEMNLE. FRKEF ENREHRRENH RERR
R RMEE RS MR A R L 1, TERROP KA E RN BRI R B, AR
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FEFEXMNFRERBERROENS (K,) HER”

Table 1 Effects of hosts { Antheraea pernyi and Corcyra cephalonica eggs) on the affinity of carboxylesterase

toward substrates {a-naphthylacetate or p-naphthylacetate) in various Trichogramma populations { K )

- ZBRFERE

%M F ¥ Hosts

(a-NA) (mol/L)

BZMER
(B-NA) (mol/L)

WEL KBS (EHRREMB) T. dendrolimi (Jilin population)

YEEIN A. pernyi eggs
KWREB C. cephalonica eggs
FXF 3% #1 71 Relative affinity

7.67+0.99%10°°
1.74+0.11x10°*
226/100

WESRKRRE (J"KME) T. dendrolimi (Guangdong population)

YEEGR A. pernyi eggs
KRG8 C. cephalonica eggs
X} FE M S Relative affinity”

2.71+0.53x107*
4.12+1.40x107*
152/100

HAEE KRR ($dL) T. chilonis (Hubei population)

YEEP A. pernyi eggs
XKMEBB C. cephalonica eggs

7.42+1.88x107°
9.34+0.11x10°°
126/100

1.13+0.16 x10°*
2.52+0.30x10°*
223/100

4.01+£0.54x10°*
3.87£0.51x10°¢
96/100

7.67+2.17x107°
1.56+0.29x10°*
2037100

X} 3 1 /1 Relative affinity
* DL X K SR 89 O IR E SR BR AR R XS R TR SR AL AT O 100 HAT L E

* The affinity of carboxylesterase toward substrates from Trichogramma cultured on C. cephalonica eggs is taken as 100
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Fig. 1 Effects of host eggs on individual frequency of carboxylesterase activity in various Trichogramma populations

A Fi B350 o-NA il 3-NAYE/EY (A and B are a-naphthylacetate and p-naphthylacetate as substrates respectively) ;
Jilin 2 FHF B (Jilin population) ; GD AT F## (Guangdong population) ; HuB Jy ¥t # B (Hubei population) ;
SHLAMNAFT HARRIBHIERI (S and L are Corcyra cephalonica and Antheraea pernyi eggs as hosts respectively)

T0% N ARBRMREEB KA « NA IEHEKXTF 1 OD /(mg-min), MHEERPEHEN B HNE
20% AR RMREEEEIEE KT 1 OD /(mg min), [  RAFREFMBHERLUNGES, HEERR
BRMEBHEELERES TMEHRARE, HE, XEAFEINREWEFINEHAFARERR,
FEVERNEHEMMBT, HiL80% MM ARMREEMEEAT 4 OD /(mg-min), K 8 58 %K
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TR R BE P B A U E B9 MR R BREE BEIE ML /N T 4 OD /(mgemin) . FR F XK IR 8 R MBS 8§
KR B-NA W5 o NA 2K,
2.1.3 EEFEXNNFBERBRAERRBARSURE R : 3R 2 7R 1 X E8% 0 808 T #E
FERFK R IP E R AT R R R A R AR R R R B LoEH. FAERWERMR
ERARERREBINERNEREABSRTRRIPEANFEE (K2~3 ), X
HBEOBEREMNEFMHAR, KRB ERENARRERREBNERELERBMNEILTRILE
B, EHMHFENHBERBRERREMEBRENTZ R SR ERARELRD, FEBRDEHE
R IR R BREERE K A7 o-NA 1 B-NA I IsofH, FEROPBFIRKEINE 1.42 F10.25 5. W
EHFEMFRERBRBEREIAGABBRENRE W SEHMARMEIETLE,
2.2 FRAFEIHNFAREZBRERERERAER
2.2.1 EEFEXNFBEZBEBEEYNRYFEMIWER: AEBBAKRPERANMBE
BAREMHFERREZBIERBEEY RO ERMINERR TR N K, ETTLEHE
BEREHNBERFBEERMBENRARZBEMNOEMIRETRENERANAHE. KE
BABE RAHBENMEEESREZBEREEYEYNENAZERTFERRAKX (T
K, HRHEE).

%2 HBEWNFEMRBRERFAGHEEEHER

Table 2 Effects of host eggs on carboxylesterase sensitivity to insecticides in Trichogramma

IsofH (X4 4 B% mol/L) IsofB (3% B% mol/L)
EEFE Iso (paraoxon, mol/L.) Isy (SV1, mol/L)
Hosts
a-NA B-NA a-NA B-NA

WERRRE (FHRRERHEH)

T. dendrolimi (Jilin population)
YERIE A. pernyi eggs 1.56x10°¢ 5.06x10°% 8.57x107¢ 1.82x107°
KIREN C. cephalonica eggs 5.11x1077 2.57x107° >10732 >1073
IothfE (FER B KRE) 3.05 1.98 <1072 <1072
A. pernyi/C. cephalonica eggs

MERRER (AR

T. dendrolimi (Guangdong population)
YERIR A. pernyi eggs 2.74%x107¢ 9.51x1073 5.22x107¢ 6.58x 1073
KIREWC. cephalonica eggs 1.13x107°7 3.16x107° 1.33x10°* 2.60x10°3
Il fE (FER G0 /R IREB) 2.42 3.01 0.039 0.025
A. pernyi/C. cephalonica eggs

HEERRSE ($i)

T. chilonis (Hubei population)
YER A. pernyi eggs 2.09x10°¢ 2.66x10°* 1.34x10°¢ 1.34x10°¢
KB C. cephalonica eggs 1.48x107¢ 1.07x1073 5.78%107¢ 2.11x1073
Iso L1 (FEZRBE /KR EM) 1.42 0.25 0.23 0.064

A. pernyi/C. cephalonica eggs

2.2.2 FEHEFEXRMREZ BB HNERERLWE: FKRPOERPEANNS
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£3 FEFENFREZBEREREYFRMNS (K,) NER
Table 3 Effcets of host eggs on acety]cholin&sterase affinity (K,) toward

acetylthiocholine (ATCh) in Trichogramma

EHF ¥ Hosts WA Z B ATCh (mol/L)

MEARRE (FHRREMBE) T. dendrolimi (Jilin population)

VERIB A. pernyi eggs 2.94+0.24%x107*

XK#HP C. cephalonica eggs 2.01+£0.19x10°*

Xt 3 F 1 Relative affinity 68/100
MERKRBE (J"KFHBE) T. dendrolimi (Guangdong population)

YERIP A. pernyi eggs 2.05+0.16x10°*

XKIRIB C. cephalonica eggs 1.84+0.23x10°*

Hi%t FEM S Relative affinity * 90/100
HEEKRE (M) T. chilonis (Hubei population)

FERID A. pernyi eggs 2.25+0.03x107*

KXW C. cephalonica eggs 2.19+0.23x10°*

HIX} 3% f f) Relative affinity " 97/100

* LLFF 3 K S8 5P &9 7 BR e 7, S 9 I 0 B9 R 0 A1 O 100 BEAT OB

* The affinity of acetylcholinesterase toward substrate from Trichogramma cultured on C. cephalonica eggs is taken as 100

Hu 7 R 9 H PR E AR R e 2 BRAE B AR B Xt DDVP M SRR IE R WA 2, & AR R
A6 HUA HR R P 7 B KT A R IR 4 Z B AE A BE A X DDVP EBURBERA BN ER, MK
BHER L RERM . T AR S SRR A0 H B R IR ¥ Z Bt AR R ER A5 X3 DDVP # 8UR
BEUNAEHENER, FRIPEHNOFMH LBEMEEIX DDVP i 8URE I B8 TR %58 %KM
HOFPBE . PO ST A 3 X i IR e Z P AE GG 7 B X0 38 i SR BURRE R W 5 DDVP 2640,

3 iTig

BRREMMZBEREREYRARANENNERR T, EFZREATIEHRREMN
BN ROBESREARGNOENCY, ZBEMERESE W EEERTE
BEy AP MEEFRMEEL R AN SUREREMEED?, AR RRNEHF =K
R £ R PR R A Z BEAE R EE RS A M TR R A R A0 B, 6 B T DA A 9 7R 7 3 e o i 3
ok 42 5 i IR e %ot 245 39 B HR BT RE T o

ST AT £ I0 AR R (AR IR AP REFE RIS . MBS R YR . DA R B R A o 2 5 UK
BEFEMTETHBHESR . F T AKRBEN KA B 5 R IR 7 R0 B0 5 AR B R R N
EHENETHFENERIVORE —FBE, 703 3 0 K 00 51 A9 W1 36 H RE 0 4F 3 o5 IR 0 00 AR S G 1
WHBRTHFENERPOVILHEEERRRE, FENERPOBBRRRES AR
A AL H A AR B R e R R I X IR 0 0 3R R 2 R T A 32 0 0K 4R O Y [R) A R R e B
& ENERINE T RAABRRRERRBEMXEY « NAWEMHE FFEHKRPH)
ARBHRAFIRE, X A-NA KEMAMETHFERRRVE T RN ERRRE,
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Fig. 2 Effects of host eggs on acetylcholinesterase sensitivity to DDVP and eserine in Trichogramma

Jilin: Jilin population; GD; Guangdong population; HuB: Hubei population

FEAVERIPNERRRETHFFZBRBMERNY DDVP MR ERNBRESF
K SR BRSO R T AR RR BEAR A o T AT O OK M B B F B SR BR e TR R B AN A L
H T B A R e 2 T AE R N S A MR AR OF AL B R R BR )T R AR A B AL H R IR ]
FIRBEZBEBEBAMNBBRAIZEREHNERERARENZR., TR, FEMHAE
BRXFHERERFREMFRARR, EHRAERARMHEFRABAR -, BR/NFE
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Effects of host eggs on charateristics of carboxylesterase and
acetylcholinesterase in Trichogramma

ZONG Jing', ZHANG Fan?, SUN Guang-zhi?, LI Chang-chun®, GAO Xi-wu'*, ZHENG Bing-zong'

(1. Department of Entomology, China Agricultural University, Beijing 100094 ;
2. Institute of Agricultural Modernization, Jilin Agricultural University, Changchun 130018)

Abstract: The effects of host eggs on Trichogramma dendrolimi and T. chilonis were investigated based
on comparisons of the activities of carboxylesterase (CarE) and acetylcholinesterase (AChE) and their
affinities toward substrates and sensitivities to insecticides. The activities of CarE in T. dendrolimi from
Guangdong and Jilin Provinces reared on Antheraea pernyi eggs were lower than those of the same popula-
tion reared on Corcyra cephalonica eggs, but the activity of CarE in T. chilonis from Hubei Province
reared on A. pernyi eggs was higher than that reared on C. cephalonica eggs. The affinity of CarE to a-
naphthyl acetate («-NA) was higher in T. dendrolimi (Guangdong population) reared on A. perny: eggs
than those reared on C. cephalonica eggs . The affinity of AChE in the three Trichogramma populations
reared on A. pernyi eggs was lower than that reared on C. cephalonica eggs. Comparing with the Tri-
chogramma population reared on C. cephalonica eggs, the CarE of population reared on A. pernyi eggs
was sensitive to SV1, and the sensitivity to paraoxon varied with the populations. The sensitivity of T.
dendrolimi (Jilin population) AChE to DDVP and esterine using A. pernyi eggs as hosts was not signifi-
cantly different from using C. cephalonica eggs as hosts, While, the AChE in T. dendrolimi (Guang-
dong population) and T. chilonis (Hui)ei population) reared on C. cephalonica eggs was more sensitive to

DDVP and eserine than in those reared on A. perny: eggs.

Key words: Trichogramma ; host egg; carboxylersterase; acetylcholinesterase; insecticide
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