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Abstract [Aim] To better understand the effect of host plants and Spodoptera exigua on the tendency behavior of
Microplitis pallidipes. [Methods] Maize and amaranth were chosen and the behavioral responses of M. pallidipes to normal
plants and larva-plant complex were determined with Y-tube olfactometer, and the volatile compounds were analyzed and
identified by GC-MS. [Results] The normal maize and amaranth had no attraction effect on M. pallidipes, but larva-maize
complex and larva-amaranth complex exhibited significant attractiveness, and larva-maize complex showed stronger activity
than larva-amaranth complex. GC-MS indicated that 22 compounds were detected in normal maize leaves with alkanes and
aromatic hydrocarbons as the main constitutes, while 31 compounds were identified in the larva-maize complex and mainly
alkanes and alcohols. Similarly, there were 16 compounds in normal amaranth and the content of alkane compounds was the

highest with 54.75%. The larva-amaranth complex contained 55 compounds, and alkanes, aromatics, alkenes, acids and aldehydes
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were relatively high. In addition, some compounds were only produced or increased remarkably in larva-plant complex, such as

2-hexenal, (+) -limonene, a-caryophyllene, DMNT, and a-himachalene. [Conclusion] M. pallidipes were prefer the larva-maize

complex, and a wider variety of compounds were released by maize and amaranth after feeding by Spodoptera exigua.

Key words Microplitis pallidipes; maize; amaranth; Spodoptera exigua; attractant effect; GC-MS
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Fig. 2 Behavioral responses of Microplitis pallidipes to maize and amar anth with different treatments
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Fig. 3 GC of different components of maize
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A. GC of volatiles in normal maize leaves; B. GC of volatiles in larva-maize complex.

K 45 03 1, The number is same as Table 1.
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Tablel GC-MSanalysisof major volatile compoundsin normal maize leaves and lar va-maize complex

TR EKM (%) ZH-FRZEH(%)

i ZFR . .
No Name Normal maize Larva- maize
’ leaves (%) complex (%)
1 7S H LR =4 %E Cyclotrisiloxane, hexamethyl- 15.75 7.91
2 1,2- X0 (= H B&Ai e 5478 Benzene, 1,2-bis(trimethylsilyl)- 6.41 2.28
3 3-J%M Diethyl ketone 1.15 2.27
4 JNH EFR POk %E Octamethylcyclotetrasilazane 11.24 4.29
5 + B 3L U FE 4 Decamethyltetrasiloxane 0.42 0.18
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#E3 1 (Table 1 continued)

0 Name leaves (%) complex (%)
6 1-J%)-3-[% Ethyl vinyl carbinol — 0.72
7 (H)-#7% ) D-Limonene — 0.71
8 R W IR S Cyclopentasiloxane, decamethyl- 5.23 2.54
9 FILEE Isoamylol 1.60 1.01
10 % (RRIR A 4) 1,3,6-Octatriene,3,7-dimethyl- - 0.09
11 IE+=%¢ Tridecane 1.92 0.75
12 DMNT (3E)-4,8-Dimethylnona-1,3,7-triene — 1.47
13 i-2-7 %% B2 cis-2-Penten-1-ol — 1.06
14 + R R A b Pentasiloxane, 1,1,1,3,3,5,5,7,7,9,9,9-dodecamethyl- 0.20 —
15 Jii-3-2 #-1-F% 3-Hexen-1-ol, (Z)- 8.65 -
16 J2-3-C.fi-1-B% 3-Hexen-1-ol, (E)- — 26.59
17 IETPU%E Tetradecane 1.40 1.52
18 L1 Acetic acid 0.97 -
19 (H)-HE M Cyclosativene 3.39 2.56
20 a-JEMi a-Copaene 0.32 0.35
21 2-Z. %O 1-Hexanol, 2-ethyl- — 1.62
22 IE+FikE Pentadecane 1.13 16.11
23 a-/N a-Guaiene 0.71 0.34
24 I+ 5%t Hexadecane - 0.57
25 IETER n-Butyric acid 0.88 -
26 a-FE A a-Himachalene - 4.57
27 a-f1 7T/ a-Caryophyllene - 0.49
28 1FE — 1% Eicosane 0.67 1.14
29 y-MK 22 M y-Muurolene 0.67 -
30 A-FERME (+)-A-Cadinene 0.48 0.29
31 ARG Oxime-, methoxy-phenyl- 17.95 7.09
y  2-TEEATR 3 AE-2.2.4- = I AL - 0.27
Propanoic acid, 2-methyl-, 3-hydroxy-2,2,4-trimethylpentyl ester
33 22, 4-=HHE-1,3- [ "B R THERES 2,2,4-Trimethyl-1,3-pentanediol 1.38 1.16
34 FEFIM cis-Jasmone _ 0.39
35 ZJFWEME Benzothiazole - 0.37
36 5| Indole — 1.88
Bike Alkane 38.01 35.00
J % ¥E Aromatic hydrocarbon 24.36 11.63
ke Alkene 5.57 10.87
fiij2& Ketone 1.15 2.66
2% Acid 1.85 -
H2S Ester 1.38 1.44
2% Alcohol 10.26 31.00

BT Total 82.58 92.61
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Fig.4 GC of different components of amaranthus
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A. GC of volatiles in normal amaranthus leaves; B. GC of volatiles in larva-amaranthus complex.

K h 455 UL3 2, The number is same as Table 2.
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R2 EERKMYH-ERESHRETEELEYRA GC-MS 1
Table2 Analysisof main volatile compoundsin normal amaranth and larva-amaranth complex by GC-M S

fERERSE (%)

H-HERE G (%)

éﬁf I\?a E:e Normal amaranthus ~ Larva-amaranthus
leaves (%) complex (%)

1 Z“H G Dimethyl sulfide - 9.00
2 RTHE Isobutyraldehyde - 1.81
3 ANHIEIF=aEALE Cyclotrisiloxane, hexamethyl- 48.61 4.78
4 2 REARHEE 2-Benzyloxybenzaldehyde - 1.06
5 GBS Isovaleraldehyde - 2.93
6  2-ZF0LN 2-Ethylfuran - 0.54
7 JUHH IR PURE S SE Octamethylcyclotetrasilazane 3.11 0.86
8 IECLE Caproaldehyde - 0.76
9 6,6- W HE M 6,6-Dimethylfulvene — 0.24
10 1-J%4-3-B% Ethyl vinyl carbinol 19.88 -

11 IE+ =% Dodecane - 0.25
12 HHEEBEHILEESES Cyclopentasiloxane, decamethyl- 2.41 0.46
13 2-C M trans-2-hexenal — 4.44
14 ZfB#H Acetyl methyl carbinol - 0.24
15  1ET=%¢ Tridecane 0.62 1.21
16 ~ DMNT (3E)-4,8-Dimethylnona-1,3,7-triene — 0.98
17 2-B#f#E 2-Heptenal, (Z)- - 0.24
18 FH 3L Be Ml 5-Hepten-2-one, 6-methyl- — 0.88
19 [ Nonanal — 0.39
20 IE}PU%E Tetradecane - 0.40
21 3-Cf-1-B¥ 3-Hexen-1-ol - 0.03
22 R -3-C4-1-F% 3-Hexen-1-ol, (E) 9.16 -

23 L& Acetic acid - 7.58
24 1,2.3,5-PUHFEZL Benzene, 1,2,3,5-tetramethyl- 0.39 —

25 1,4-—H32-(1-HH 3£ ) %K Benzene, 1,4-dimethyl-2-(1-methylethyl)- 0.30 -

26  PETHEE trans, trans-2,4-Heptadienal — 0.14
27  IE-TH%E Pentadecane - 4.94
28  ZKHE Benzaldehyde - 0.74
29  Nf® Propanoic acid - 2.96
30 o-FAAME a-Cedrene 0.28 0.29
31 5 TTR Isobutyric acid - 0.64
32 ZHIEEFAK Methyl sulfoxide - 0.46
33 B-HAPEEE B-Cyclocitral - 1.16
34 KHRWES Methyl benzoate - 0.40
35  y-TWNBE y-Butyrolactone 0.27
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£E3k 2 (Table 2 continued)
o PR 7S TR (%) M-SR EEE (%)
No. Name Normal amaranthus  Larva-amaranthus
leaves (%) complex (%)

1 “HEHEE Dimethyl sulfide - 9.00

36 o-LHAMA o-Himachalene - 11.02

37  HHEEIK Benzene, pentamethyl- 1.10 -

38 N-ZIEZBiME N-Ethylacetamide - 2.43

39 EWMG cis-(-)-2,4a,5,6,9a-Hexahydro-3,5,5,9-tetramethyl(1H) — 0.39
benzocycloheptene

40  3-ZFEEHIEE 3-Ethylbenzaldehyde - 0.17

41 B-A 244 B-Bisabolene - 0.08

42 Z% Naphthalene 1.04 0.33

43 a-& AW o-Farnesene - 0.31

44 yAR>ZIWME y-Muurolene — 0.16

45 KB HEE 2-Carbomethoxyphenol — 0.95

46 o-H3ZE 1-Methylnaphthalene 2.29 0.69

47  B-F%ZE 2-Methylnaphthalene 0.74 0.13

48  Z“HIHAN Methyl sulfone - 0.14

49  B-4% P trans-B-lonone - 1.29

50  ZEH[E Benzyl alcohol - 0.19

51 JFEEME Benzothiazole 0.33 0.60

52 2,7- "W 3ZE 2,7-Dimethylnaphthalene 0.53 -

5y A(2.2,6- IS ZIR[A.1L.0) K- 13- T 45 2-i B 0.35
B-Ionone 5,6-epoxide

54  JKZ[E Phenylethylalcohol - 0.59

55 o- M 15 JE il 2-Pyrrolidinone — 0.81

56 E-BEAEAEE cis-Nerolidol _ 0.24

57 L _FEIKEE 2-Phenoxyethanol - 0.72

s 3-LAE-A-HILNEE-2,5- T i _ 0.27
1H-Pyrrole-2,5-dione,3-ethyl-4-methyl-

59 4BR_H R THR Dimethyl phthalate 2.64 1.22

60  “EBREBENER Dihydroactinidiolide - 0.55

61 M| Indole - 0.20
fife Alkane 54.75 12.66
J5 % ¥& Aromatic hydrocarbon 6.71 13.71
ke Alkene 0.28 11.87
fiii2% Ketone - 3.84
fRJE Acid — 11.19
fi¥2% Aldehyde — 12.68
fi52& Ester 2.64 2.04
BT Total 93.42 74.92
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W, JTHIE W, it AR 2sia
YIS AR R AR, W - HE . (D)-
FPEE/S . o . a-EBXdE (£ 1, £2).
(EAR R R, 78 oK 32 H S ik 4l R
Jo, B R R A R -3-E -1 (26.59% ), i
TEG) BT 2 AR bt AR iz & . 5
Gh, FEYHR-FRE G IRML) B0 E AR o
SR T 2 AT LAY (DMNT HIg|E )
PLKe 54 Fh2e e Wy, Ho-2-Soime . 1-1%
Wi-3-1 . (DA . B . o- A AT i
R ] i S5 ) S 4 - R R A R A e, T
B-55% 4 | -F AL AUEE | 2-CUHE . KABIR H
IR . oG BWE . B-IRTPIERE . R . IEC
Fl 2-BEs S5 B AANAE &) - TS 2 B AR gk
I o

3 itig

A A I BE A VR 10 45 L U E (6 A R
TH I A A B 2 OCE Z AR H] o SRS 0 2
AR E N T ER R RAIRZE . MRS A B
2 A T 50 A A 0 A B PR B A R
B, RS (2016 ) BT R, BRI 4/
Pachycrepoideus vindemmiae X} 1§ /N 55 g
Bactrocera dorsalis HE J5 WM A& A 1A &
) P, T SR ) TIE i 7 | A W </ N e B S ATy
RN Yang 45 (2009 ) WF5E K& BLil Z Bk F Myzus
persicae “hFE J& W IH SO R BT B Aphidius
gifuensis A0 E 5 1EEH . AR B AL S IE
HAHIAH L, 2RISR gl HUBCE 22 5 1) E KA
T, S A TR AR A AN 1) e B A B S A A
H, It H R PR T2 8 A i e 5 VR P AP
BEER,

KEWFFEIESH B FEHYIG , 275
GI U R MR B BT, X S48 e M) o 2%
bW | A A e A R SRRk XA L, T
FEH R KRB 4 FHIIARE (Xiuer al., 2019 ),
IF B HURE T EHEY G, SR N B R
FERNEYI T o T A ARG AN 25 ALY RHR
SR P R AT oA A TR RS L, ASHIF 5 R
GC-MS J3 51 % TE i AH A AR ST e 4 AL - 2

BT TR BT 5 50E , A5 R A A
ISR I SRR 5 PR 27 A ) 2 BT B 2 1)
FERANEY) B R BCH B i, Rl e A 2R o LA
N — SO R MR Yo, 0, o-Aa PT M L J-3-
CMi-1-B2 . 2-CME . (H-frid . DMNT Hil a-
TRAMESE  Ah, FEEeRE B4R LMY Bk
PRS2 R E R Ly ATk . 140, Morawo
' Fadamiro (2016 ) KIL o-41 771l i 2 5 0
21 JRME B Microplitis croceipes PIIEREATH
JNE; WA 224 DMNT 1] LA 5 | hgs s d e
Lytopylus rufipes %5 350 B M ok 25 A= M R B
(Liu et al., 2018, 2019 ); -5 (2008 ) HF5#%
WA IR RS 5 A B IR IR Trichogramma
dendrolimi . 35 (W AT 2R I 5 1T R B % MR 44
Trichogramma chilonis W) MESEE FIAE B4 X073 77 s A
R-(+)-Fr 16 45 R A 5 201 ik A1 F8 A2 0 1 ( Sen
etal., 2005 ), AR, 2RISR IR JS 1
TR ) o3 A7) e e B AL A S AR T
U5 R Y R S Ve K W B 2R RN B B
AT BB R, IF HaX Ahs ERCR 7 A 1A 02
IR R S D I E RO 25 5 | AR A
A BRI VE R
WAL, A5 S BT A 0 3 P e T A 41
PEPERHSEAROIBCE 5 1) Bk, AR DESR o Xt
Feft e e g i - R B SR S5 4 -3 2 &
TR BEZH BT BRI #5 R PIFh 28 5 5 1, FRAT]
KA A Y -3-C M -1-BEAE G - BOR B AR
R R R, MES) - D832 52 4 (A b )
RPN o BT R 3-C 4 -1-BEdE A
YR g vk 4 W, ] W gl U by 8 Pieris
brassicae L. KRR MRS E I Cotesia
glomerata L., i HizAb& W% KR B 24
A5 1AM (Laima et al., 2023 ), 45 &AM 5
g0, AT N R-3-C M -1-B ] BB 2 B oK 32 it
ST A 8 e RO F B E S Y, X AT
AE & T EOR 2 5) B 04X AF 32 6 KRN 08 35 1Y 1%
BHESHERERNEZ —,
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