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Fig. 1 Proportions of the choice between two items in M. pallidipes
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%1 GC-MSHMBERERMERBYH RS AXBRNNTEELEDRNENEE

Table I GC-MS analysis for the relative proportions of main volatiles of herbivore-damaged

amaranth and S. exigua larvae and excrement %
4 RN TR T casgan Ot ASERRALL AR
No. Name of volatiles CAS No. damaged amaranth S. exigua larvae  S. exigua excrement
1 3-J%Md 3-Pentanone 96-22-0 — — 0.78
2 (R)-(-)-2-TF# (R)-Butan-2-ol 14898-79-4 1.58 — —
3 3-J%MmE 3-Pentanol 584-02-1 4.02 — —
4 it B K 1,4-Dimethylbenzene 106-42-3 0.31 — —
5 1-J3)f5 -3~ 1-Penten-3-ol 616-25-1 3.91 — 5.30
6 2-33J# 2-Bornene 464-17-5 — 0.06 —
7 48— H K 1, 2-Dimethylbenzene 95-47-6 0.20 — -
8 (++)-¥r#80% D-Limonene 5989-27-5 0.04 0.86 2.71
9 1E+ %% Dodecane 112-40-3 0.28 — 0.46
10 5 JIEE 1-Butanol, 3-methyl- 123-51-3 0.32 — —
11 (2D-p-Z i (2)-B-Ocimene 3338-55-4 — 0.10 —
12 B-%Hff B-Ocimene 13877-91-3 0.34 - 0.26
13 1E+ =% Tridecane 629-50-5 0.30 0.18 0.69
14 DMNT (E)-4,8-Dimethylnona-1, 3, 7-triene 19945-61-0 50.96 1.76 2.31
15 IE+PUbE Tetradecane 629-59-4 — 2.89 7.75
16 J3(-3-C - 1- 3-Hexen-1-ol, (E)- 928-97-2 2.68 — 2.85
17 ZM# Acetic acid 64-19-7 — 0.77 —
18 (-5 FalEA k(W) (2)-Linalool oxide (furanoid) 5989-33-3 0.31 — —
19 1,2,4,5-PUH FIK Benzene, 1,2,4, 5-tetramethyl- 95-93-2 0.17 — 0.16
20 SIRERMEEER cis-3-Hexenyl isovalerate 35154-45-1 1.29 — —
21 5-SpNSERl —HI2E 1-Tsopropyl-3, 5-dimethylbenzene 4706-90-5 — — 0.14
22 IETTikE Pentadecane 629-62-9 — 48.85 50.48
CH -3 (1-H ) O
2 tiiei;nle Eﬁl jl1‘_11):11#1}If:lll-}j-(l-melhylelhenyl)- 499-05-6 0.06 B B
24 IR Propanoic acid 79-09-4 — 0.71 —
25 (5E)-5-F/\Ihfi 5-Octadecene, (E)- 7206-21-5 - — 0.06
26 1-1FH 1-Pentadecene 13360-61-7 — 0.33 —
27 JFHE Linalool 78-70-6 1.41 — -
28 oA a-Cedrene 469-61-4 0.57 — 0.25
29 (+)-y- =M y-Gurjunene 22567-17-5 — 0.14 —
30 BRIk B-Sesquiphellandrene 20307-83-9 — — 0.29
31 ()-p-HaKili 4 (4)-B-Funebrebe 79120-98-2 0.67 — —
32 IE— 75k Hexacosane 630-01-3 — — 0.29
33 IET75%E Hexadecane 544-76-3 — 0.51 —
34 B-BMTHERE B-Cyclocitral 432-25-7 0.09 — —
35  ZKEFFRF R Methyl benzoate 93-58-3 4.99 0.21 0.25
36 - Fr)E a-Himachalene 3853-83-6 0.17 29.72 10.21
37 FHIIE Benzene, pentamethyl- 700-12-9 0.12 — 0.47
38 ML TH (-)-Amorpha-4,11-diene 92692-39-2 — — 0.46
39 y-MifFA y-Elemene 3242-08-8 — 0.45 —

40 o« ZLI& 2N «-Bisabolene 25532-79-0 — — 0.53
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4£3% 1 Continued Table 1
i B T 4 CAS B RS R ARG AR
No. Name of volatiles CAS No. damaged amaranth S. exigua larvae  S. exigua excrement
41 o {114 a-Humulene 6753-98-6 - 1.75 -
12 HHMG cis-(-)-2,4a,5,6,9a-Hexahydro-3, 5,5, 9-tetra- 1000104-20-1 B B 0.19
methyl(1H)benzocycloheptene
43 (H)-y- S y-Gurjunene 22567-17-5 — 0.16 —
44 o FEMIFNE o-Cuprenene 29621-78-1 — — 0.17
45 ke Heptadecane 629-78-7 - 4.17 1.49
46 A-FE#ME (+)-A-Cadinene 483-76-1 - 0.36 —
47 B-ZEMIE B-Selinene 17066-67-0 0.05 — —
48 9, 11-A AR —J# Guaia-9,11-diene 1000374-19-8 0.06 — —
49 B-4L1%Z5%% B-Bisabolene 495-61-4 — 0.60 —
50 M -a-MHAT A cis-a-Bergamotene 18252-46-5 0.18 — —
51 1-W7.Ff %£-1H-2i 1H-Indene, 1-methylene- 2471-84-3 0.33 — 0.24
53 a-#JEfi a-Farnesene 502-61-4 10.24 — 0.66
o i;z:ﬁ;;ﬁﬁiwLpropan_z_yl_l’2’3 OB 16729-01-4 - 0.88 —
55 JKA%EEH g Methyl salicylate 119-36-8 6.54 0.29 0.22
o Ezi: ;E;j : 2: 1;*'1‘;'?11§;}:1Tr‘id18;i:,’17:; ,17 Emlfﬁjtetraene 62235-06-7 1.66 n N
57 2-"} =l 2-Tridecanone 593-08-8 — 0.05 —
58  o-FI3EZE 1-Methylnaphthalene 90-12-0 0.38 — 0.41
59  B-HI3:ZE 2-Methylnaphthalene 91-57-6 0.13 — 0.20
60  AFIERIECEE Hexyl benzoate 6789-88-4 0.06 — —
61 izisér;afef(;ll,3‘JJ4:@$:;‘:?"—T@@E 2,2,4-Trimethyl- 6846-50-0 B 0.06 N
62 J&RNTiE Benzyl valerate 10361-39-4 0.16 — —
63 a- KA E M a-Calacorene 21391-99-1 — 0.02 —
64 AHIER S ILMAR Tsopentyl benzoate 94-46-2 0.15 — —
65 B-%5% 20 Irisone 14901-07-6 — — 0.08
66 1,7--F3EZE 1,7-Dimethylnaphthalene 575-37-1 0.10 — —
67  2,6-_H3ZE 2, 6-Dimethylnaphthalene 581-42-0 — — 0.17
68  3-HILTHRIK LR Phenylethyl isovalerate 140-26-1 0.08 — —
69 S -EAERBE trans-Nerolidol 40716-66-3 0.20 — —
70 FEHERMEENS cis-3-Hexenyl benzoate 25152-85-6 0.38 — —
71 482K " HER T TR Dimethyl phthalate 131-11-3 0.63 0.04 0.98
Bz Alkane 0.58 56.60 61.16
J@iHE Alkene 65.00 37.74 18.10
5% Aromatic hydrocarbon 1.74 — 1.79
s Alcohols 14.43 — 8.15
25 Aldehydes 0.09 — —
fiR s Acid - 1.48 -
fig2% Esters 14.28 0.60 1.45
il 2% Ketones — 0.05 0.86
BT Total 96.12 96.47 91.51

RN AR B Z A . Note: “—” indicates that the compound was not detected.
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A Z R RO, G F SRR A A S
FEAE S TR AR SR BT 5 b 21 9 4 % (Micro-
plitis mediator Haliday ) XJ 5 46 A8 bk FIAR £ 1 (Hel:-
coverpa armigera Hitbner) 447 A K W B, & 30 18 52
R4S Ry 5 0 25 RURR R AN 1~2 I AR % X e 5 ke
HP 2L 9 A8 0 [ AT A B, Xt A0 B A
55 R A% R &)y O 23 R L T S e v £V A e
FARBRAT MR R . FRATHT AT 5Tt & B
S - TSR M O A5 A RE 6% S 35 T 73 R FE AU ) e, AR
A R 12 27 A= 0 J [ A7 A )4 R Ve o B Ak
PEIE AN o PRI, AS BI040 S0 S T B S 18
YRR T 0 U DS BT O SR ) i i 1 i )y e K
HFEXIR AL M8 B e PEAT N RS . BFSE s SRR
W A2 AN ) S B AT R0 DX 40 T T S 5 U i
AJ b 2 b ) HUE SR O HLR S ik 4 A B X
R B A WS E . X R E SRS
TSR 1R 40y R TS A 42 P 0 ot T 4 5 2 i R A2 0]
T HE Y EIR AT

Syt — ARG IR SNV AT Ry L 4 )
JoT i S R0 i, A I Y R JH TS A A A HUHR &
GC-MS 73 5] 3of R A SR HEE S 1oy HEL 6 01838 A1 Bl S
RO &)y By K S AT R ST 04T 1 45 R A B al
O3 o G IR R 28 o RS M R S A L TS
Bl 7 2R R R Y T, EE NSRS
Yy, Hrh G — Sl ek R R . Sihh, AR
U632 H DMNT o~ Je M KA IR H R 2R H R S
SR T T B R T CE SR M 4 Ho R s 2 v B
AR B AR 2] . B RN R B Lo #5 &
PEY) 5T ] RE XS 2 A2 e A S EE T . 9, 0.001 %%
TR A% 12 F g Xk 38 K A BRI /N8 (A prostocetus prolix-
us ) WE A LA S5 (1 5 1 P D22 A 308 32 A
B (Galerucella luteola) BUE 55 5 BE RS i K £ AT
S RERIOK Wi /N ( Oomyzus gallerucae) W3 i B4 T A L
I B A A I —DMNT 5 o- 35 JE s BE 5| ke K 2 Tk i
HU W% [ Diachasmimorpha longicaudata ( Ashmead ) |
W i 20 A fi Ff R BRCRES L DG, FRATIA R

DMNT e~k JR i FKAZ R P 1 vl RER 520 1R T 05
G TETR AL DT B3 o) B AR A VR i, X — S5 R it
— RS T A BRI Z A R TR O R, &
PR SRR S R M TS R

Br 7 RUHEE SRR AR R R SR Y
5 1k W) T T A R K R HLE Y B AR
T ARHR ST A HESER e 4l s S A O S5 27
FfbE Y, b+ e oo TR ke e A
Yy A X B o e Ah, BT R SRR k4l K
PRGN 2 o- TR, AR AR Iy o R Y
THRFE, R o- TN T RE T T BOR AL M4 B8 X
TS e gh 5 e e E R B G Z
— o SR, H AT AR A DR WIZ A A P A A
ARG IE o PG, X T FH S A ik 4 HURE i
A AR 22 4 S 1 ) T P B AT TR LE A5 W 1 B2 AR
R B S A AT b A it — I
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Effects of Spodoptera exigua ,herbivore-damaged amaranth and their
volatiles on ontendency behavior of Microplitis pallidipes

CHEN Yijuan,ZHANG Tongyao, JIANG Jiexian, JI Xiangyun

Eco-environment Protection Research Institute ,Shanghai Academy of Agricultural Sciences ,Shanghai Key
Laboratory of Protected Horticultural Technology,Key Laboratory of Low-carbon Green Agriculture in
Southeastern China , Ministry of Agriculture and Rural Affairs , P.R.China ,Shanghai 201403, China

Abstract  Microplitis pallidipes is a crucial parasitoid wasp regulating natural populations of Spodop-
tera exigua in the field. To clarify the sources and compositions of volatile compounds that influence the
host-seeking behavior of this parasitoid, a Y-tube olfactometer assay was conducted to evaluate the behav-
ioral responses of M. pallidipes to amaranth damaged by larvae, S. exigua larvae feeding on amaranth, and
larval excrement. The volatiles emitted by these sources were collected and analyzed using headspace solid-
phase microextraction (HS-SPME) combined with gas chromatography-mass spectrometry (GC-MS).
The results showed that both larvae-damaged amaranth and S. exigua larvae exhibited significant attractive-
ness to M. pallidipes , with attraction rates of 67.86% and 65.38% , respectively, whereas S. exigua excre-
ment showed no attraction. GC-MS analysis identified 40, 27, and 32 compounds in larvae-damaged ama-
ranth, S. exigua larvae, and larval excrement, respectively , with alkenes and alkanes as the primary compo-
nents. Among these, 22, 17, and 11 compounds were uniquely detected in the three respective treatments.
Additionally , among the seven compounds common to all three sources, the relative levels of (E) -4, 8-di-
methyl-1, 3, 7-nonatriene (DMNT ) , methyl salicylate, and methyl benzoate were higher in larvae-dam-
aged amaranth than in the larvae and their excrements , whereas a-himachalene was more abundant in S. ex-
igua larvae compared to the damaged amaranth and excrements. These results indicate that larvae-damaged
amaranth and S. exigua larvae are the primary sources of volatiles from the amaranth-S. exigua complex
that significantly attract M. pallidipes.

Keywords amaranth; Spodoptera exigua; Microplitis pallidipes ; tendency behavior; GC-MS
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