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Abstract ; Plants emit volatile blends that may be quantitatively or qualitatively different in response to attackers by different
herbivores. Plants that are infested by herbivores emit volatile cues that can be used by the natural enemies of the herbivores
in their search for hosts. Volatiles played a vital role in their host-finding behaviour. Cotesia glomerata is one of the major
parasitoids wasps attacking larvae of pieris rapae and its application in biological control is promising, Knowledge of its
chemical ecology is limited. This paper addresses the question which of these healthy plant and host larvae-damaged plant

volatiles are perceived by the two geographic races of parasitoid species. By mean of electroantennogram ( EAG) and Y-tube
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olfactometer techniques, the difference between the electrophysiological and learning behavior of two geographic races of
female wasps to volatiles of cabbage treated differently were compared, one race originated from Beijing in China and the
other from Wageningen in the Netherlands. The tests from Y-tube olfactometer showed that different attractive actions were
detected in healthy plant and host larvae-damaged plant of two geographic races of female wasps with no learning
experience, different learning experience of female wasps influenced their preference to volatiles of experienced host plant.
No experiences female adult of Beijing race showed significantly preference to volatiles of host larvae-damaged cabbage
( Brassia oleracea 1.. var. capitata) than host larvae-damaged red cabbage or collard, and the no learning experiences
female adult of the Netherlands race showed same significantly preference with Beijing race of host larvae-damaged cabbage.
The female adult of Beijing race with 3 oviposition experiences and 3 odors on red cabbage or collard with 10 minutes
interval showed significantly preference to volatiles from the host plant that was experienced. The female adult of the
Netherlands race with 3 odor experiences on red cabbage or collard infested by p. rapae disclosed the obvious taxis to the
experienced volatiles. Three different chemical volatiles of cabbage ( Brassia oleracea L. var. capitata) ,the EAG responses
of female wasps of two geographical races to 6-carbon compounds was the strongest, followed by aliphatic compounds and
terpenoid at the concentation of 10”" mol/L. EAG response values of either Beijing race and Wageningen race positively
correlated the dosages from 10™ mol/L to 10™" mol/L of trans -2-Hexenal and Hexylacetate, as well as from 10™ mol/L to
107 mol/L of Nonanal, Myceneis and Linaloor. Moreover, no significant difference between two races were detected. In
conclusion, our data show that the both races possess the similar learning ability and the consistent electrophysiological
response characteristics. Our results indicate that the cabbage caterpillar may use cabbage volatiles as kairomone to find
their optimal hosts, wasps show an increase in flight response to a previously host plant after learning experience on that

plant. The experimental results provided a scientific basis for the theoretical study on the biological control of pieris rapae.

Key Words: Cotesia glomerata; learning behavior; Y-tube; electroantennogram responses
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Fig.1 Effect of number of experiences on learned response to red cabbage extract by Chinese Parasitoid Cotesia glomerata
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Fig.2 Effect of number of experiences on learned response to collard extract by Chinese Parasitoid Cotesia glomerata
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Fig.3 Effect of number of experiences on learned response to red cabbage extract by Holland Parasitoid Cotesia glomerata
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Fig.4 Effect of number of experiences on learned response to collard extract by Holland Parasitoid Cotesia glomerata
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Fig.5 EAG responses of Cotesia glomerata to 18 compounds

1: C¥ Hexenal; 2: trans-2-C. 485 trans-2-Hexenal; 3 cis-3-C\ [ cis-3-Hexenal; 4: 2 CV g Hexyl acetate; 5: cis-3-C. Fii & & BR R cis-3-
Hexen-l-yl acetate; 6: - Nonanal; 7: /¥ Octanal; 8: B¢l Heptanal; 9: £ PR £ Fg Ethyl acetate; 10 /KRR HE; 11 HIFEE Linalool;
12 B-E1i#i B-Caryophyllene; 13 ##1#4 Limonene; 14: J FEM Myrcene; 15 a-JE 4 a-Pinene; 16: B-JR M B-Pinene; 17 o-M i 4 a-
Terpinene; 18 : y-iflfi i1 4 y-Terpinene

Pl R 5 S BRI /INGS S B3 1) 3 75 A3 0 25 0 R vl 1A A 0 £ 22 R AN [ 50 1 fk £ v, (S AR X (22 5] £ Duncan 37 & 4% 25 Lo 48, AN ]
MR RIR 22 57 35 (P<0.05) 5+ 73 My 85 Ak 23 00 o [ P A R0 467 22 R X 1R — AL 5 W0 1Y EAG 2N 3K 31t 35 22 57 K7 ( T-H 5, P<
0.05)

http ; //www. ecologica. cn



2 1 TEL 5 WU S0 e vp [ s 22 A2 2470 S BEAG J v Y He s 357

—Ff, [FRA A T b R A 22 AR ROV EAG X HEZ ST AR A TR 50, B B R B B E M2 R (P<
0.05) ,Hptb &M T2
2.3 UERLG EHEREXT 6 FIERIEIL AP EAG F & R 2R

r IR RN faf 22 A RE R A 0 MR X 6 FRARAEAL SR EAG i RN (&1 6) , 78 BT il e 77 it 7R B 43 4
107 —107"JE P, b AR 22 P ME e %) trans2-C W BE I 2R O S 19 EAG 32 8 55 FRAE 4 70 £t B 0F AR
5 RIB BN FRE, FEAREEMR T A 107 —107" B, A [ b R R i 2 ol e o e = | )/ 0 R LR s
EAG FHXT 52 0 (B 52 BRME S T B 3, 2 IR e i Xt T8 F) s 0 ER IR WA B R B I L, 107" A fe KR g
BRI 3 3 SO A A Y T b B e T trans -2 - MSTRS R0 T 1) B0 IR 10, el FRLIS Pt (14 52
B 107, %t 2 R C B AH B0 B SR B 1072, o= DM 7 I 22 4 79 305 Il YA AEAE SOy B, [l — 4k
B PR BB e 7 ] — YR BE R T AR R I HA R CLBRIR BN 107 B M B 5 22 5 (P<0.01) ,
AU 107 B0 A 325 7 (P<0.05) RSB To22 57, T LA, o ERRE R 22 i A o e ol e B A6
FEFIH EAG SN RPFEAR—F (K 6) .,

4.0 r trans-2- VAT 40 Tk
trans-2-Hexenal Nonanal
3.0 .. 3.0
—=— faf A
. Y
20 r i R 20
1.0 r 1.0
0.0 _ 1 1 1 J OO - 1 1 1 1
0 0.00001 0.0001 0.001 0.01 0.1 0 0.00001 0.0001 0.001 0.01 0.1
i YT zmom W mmm
Hexylacetate 1naloo.
@z 30 | Y 30 |
23
g% 20 20 F
=
2 1.0 | 1.0
0.0 . : - 0.0 * S : :
0 0.00001 0.0001 0.00 0.01 0.1 0 0.00001 0.0001 0.001 0.01 0.1
4.0 Hﬁﬁ 4.0 0,-?‘{%
Myrcene a-Pinene
30 f 3.0
2.0 r 20
1.0 1.0
0.0 - gy P | 0.0 - I I 1
0 0.00001 0.0001 0.00 0.01 0.1 0 0.00001 0.0001 0.001 0.01 0.1

YK JE Concentration (81 4350
6 YR I3 G A i v [ FO e 2 R MR AE ST 6 FARAERY EAG F 2 R R £

Fig. 6 EAG dose-response of Chinese and Holland female C. glomerata to serial stimulus loads of 6 standard chemicals
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