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Host searching behaviour of Apanteles cypris Nixon ( Hymenoptera: Braconidae)

ZHOU Hui', ZHANG Yang®, WU Weijian'' "
1 Laboratory of Insect Ecology, South China Agricultural University , Guangzhou 510642 , China
2 Plant Protection Research Institute, Guangdong Academy of Agricultural Science ,Guangzhou 510640 , China

Abstract: Apanteles cypris Nixon is one of the most important natural enemies of the larvae of rice leaf folder,
Cnaphalocrocis medinalis Guenée. Through parasitizing their larvae, A. cypris wasps play a major role in biological control
of C. medinalis; parasitized host larvae consume less rice leaf than non-parasitized counterparts, thus causing less damage.
Previous studies suggest that some parasitoids using chemical cues to locate their hosts. In a tritrophic interaction system
consisting of plants, herbivores, and their parasitoids, chemicals released from plants after herbivory are known to help
many female parasitoids find their hosts efficiently. Chemical information associated with herbivory can act as an indirect
defense for the plant by attracting natural enemies of the host herbivores. There are several potential sources of
infochemicals used by parasitoids: the host plant, direct or indirect cues from the host. This study aims to determine if the
host searching behavior of A. cypris is affected by volatiles from C. medinalis-infested and uninfested rice plants and frass
produced by larvae of C. medinalis. We found that mated female A. cypris were attracted by the frass of 2nd/3rd or 4th/5th
instar C. medinalis larvae but not by C. medinalis-infested and uninfested rice plants. In contrast, male and virgin female
A. cypris did not respond significantly to any of the stimuli. These results indicate that the mating status of A. cypris females
clearly influences their host-searching behavior in response to herbivory-associated chemical information, and we suggest
that female parasitoids forage for hosts depending on their own physiological condition in a tritrophic system. To elucidate
which chemicals are used by A. cypris to locate their hosts, we analyzed the chemical composition of frass produced by 2nd/

3rd instar C. medinalis larvae using solid-phase micro-extraction ( SPME ) combined with gas chromatography/mass
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spectrometry ( GC/MS). We collected 23 volatiles from the frass, including terpenoids, alcohols, ketones, amines,
aldehyde. Chemical standards of the determined frass components are then tested for the chemotactic effect on mated female
A. cypris using Y-tube olfactometer. We found that mated female A. cypris were significantly attracted by 1-undecene and 3-
methylbutanal , and suggest that these compounds in the frass of C. medinalis larvae are the kairomones that attract
endoparasitoid A. cypris. Our results may prove to be helpful for the agricultural industry through use of these kairomones as
control agents for C. medinalis, and are the basis of further study into the tritrophic system of rice -C. medinalis-A. cypris

and development of new control methods.

Key Words: Apanteles cypris; host searching behavior; frass; kairomone
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Fig. 2 Responses of Apanteles cypris to larval frass over control in a Y-tube olfactormeter. Significance levels of x* indicated by ns

ns: ZFAREE, « .P<0.05, ZREBE,; « « . P<0.01, 2583, (P>0.05), * (P <0.05), * % (P <0.01)
2.2 FEYEITIE 2—3 W4l A R &M A
FeI1. 2.3 M5R0F, 753 100m PDMS-GC/MS ZEHBCK N E MR R Y BTLr (R 1) .

%1 100 pm PDMS ZEEUSLINE #r & M EIE X MK &
Table 1 The main volatile components of fresh larvae fecula by 100 um PDMS-GC/MS

ErRes FER A E Y 0 ARALEE AR & 1 B3 A i)
No. Volatile chenmical compounds SI Rel. Per. Com RT/min
1 2-H 3£-1-J B 2-Methyl-1-pentanol 89/88 0.29 6.210
2 ZH i Octodrine 90 0.09 8.095
3 1-F1 3L ZE 1% 1-Methyldecylamine 90 0.12 9.016
4 2,2,6-=H IR 2,2 ,6-trimethyl-Cyclohexanone 89 0.17 10.396
5 7K Z T 1-phenyl-Ethanone 85 0.09 11.309
6 E-7-1 PUJE E-7-Tetradecenol 78 0.36 11.787
7 1-+—# 1—Undecene 96 18.42 12.008
8 1-(5-BOA[2.2. 1] ) BB 1-(5-Bicyclo[ 2. 2. 1 Theptyl ) ethylamine 82 0.19 12.412
9 % _F AR Adrenalone 76 0.52 15.897
10 SR 3-Methylbutanal 86 0.63 17.824
11 2-# 3+ JLkt 2-Aminononadecane 77 0.23 18.765
12 HHE IR Columbin 74 0.84 20.732
13 1-(3,5-Dimethyl-1-adamantanoyl ) semicarbazide 70 0.33 21.716
14 B-4% 22l beta. -Ionone 87 0.62 22.968
15 Z-alpha-trans-FF ¥ 15 % Z-. alpha. -trans-Bergamotol 79 23.61 23.699
16 4B —H iR — £ Diethyl Phthalate 87 2.76 25.217
17 =8k R £ BT Ethylene brassylate 74 12.57 26.206

2,6-(1,1-"H3) -4-(1-INWEE L) K87 2,6-Bis (1, 1-dimethylethyl ) -

18 84 3.74 26.294
4-( 1-oxopropyl ) phenol

. (},7,7-f.ﬂ3%ﬂ%[2. 2.1])%—2—%);,%&?%%%% (1,7,7- 36 3.5 27.039
trimethylbicyclo[ 2. 2. 1 Thept-2-yl) - Phosphonous dichloride

20 I PSR E cis -Lanceol 87 10.71 29.220

21 4- J\ Nk 4-octadecyl-Morpholine 94 12.12 31.650

AR 11 AR D BR A R R T S 10- - in-doyl-

2 10-F2 4k 1.1 XJ%&%LE“{T 4-+—BEMR S5 NTE 10-hydroxy-11-morpholin-4-yl 90 555 35. 660
Undecanoic acid isopropyl ester

23 N-1E T 3-4,9-3% —J#-2-H N-butyl-4,9-Decadien-2-amine 88 2.53 39.315
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2.3 FRHIHE U B R A
FEOLS I L0 00 B 61 1 — R RIS (% 2) , R I S0 P ) 14 S5
RE AR BN R A ORI,

R2 TEHYSHIESEEC XA EX RIERER NS IREREE SR K

Table 2 Preference of mated famle A. cypris to chemical standards over control in a Y-tube olfactormeter. Significance levels of x* indicated

by ns
FRUE S PEFE L Numbers/ 3k R
Chemical standards " AEFR Tretment XtHE CK x(P)
452 — 1R — 2.7 Diethyl Phthalate 30 18 12 1.200(0.273)
“HIE % Octodrine 30 17 13 0.533(0.465)
+—4#% 1-Undecene 30 23 7 8.533(0.03) *
2-H 3-3- L JiE 2-Methy-3-hexanol 30 17 13 0.533(0.465)
SRS 3-Methylbutanal 30 24 6 10.800(0.01) **
T K HIER Benzophenone 30 14 16 0.133(0.715)
KT -4-32 3 TR 4-Hydroxybutyl acrylate 30 19 11 2.133 (0.144)
1-FF K241 1-Methyldecylamine 30 16 14 0.133(0.715)
2-H1 3= 1-J R 2-Methyl-1-pentanol 30 18 12 1.200(0.273)
2K £ 1-phenyl-Ethanone 30 15 15 0.000 (---)
%75 Tethylene brassylate 30 16 14 0.133(0.715)

(P>0.05) or * (P <0.05), = = (P <0.01)

3 Zighitie

AL MEAE 20 5 1 PR A5 v A S (A R — RO R 2R BB R M SR G VR g S 5 2 R T A Rk
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A Fin) R P A 2—3 %4y ol HHL 28 R R I 4—55 e 2l el L3 5o I — A0 T AR AT 1 R 20 4 I e o
FEA NI 2—3 A4y i) 25 A e i T RSO IR 4—5 4y st 2V G JEL PR X 9K 330 i 2 A 2% i (1K 25 St ]
AES 4—5 W4 A BOR A HT AT AR ) A e 4 MUk P AT G, 3 A2 9 S IRC 55 7 2 MR 015 B K & W ) A
A HE RPN B AR RN IR0 e BT 1T M, 5 Soichi ™ 45— B IR A 15 THE— 2L HF5E.,

b2 W MO A ) b 5 | BRSNS SR G5 e 7= A i) SO, A2 i , A5 SR R WA R s I B 2 i e
RE D 2 LAY (1-F 4 1-undecene , 74 HHE 3-methylbutanal ) , #1504 45 A A I IR 0 2 i
R th B 8 Fh A FER AN WME T2 B, T RE S S MW o AN e 1k ) JO AR X 6 IR i e
fr Ay FERPVE ZAER], FORAE I I7 kB B R, ENTZ 5 Rk A fy T itk — 20T

FI 2 A 4 05 27 3 8 LB AT — 0 15 R BEIE , 27 A= SR I 9 B 5 A Hh e RO SR
FISEHCSRME 20 BRITREYNAS MR Y 0 18 R A = ML, hy BB 9 1 fige 2 2 06 B = 28 (3 LR (LB 8 40
TE T BRI AR SR AN TR AR e, R AL R AT 3 R SR EBeR . A SCHFsE 4 Ry 1+ —
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