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Roles of volatile infochemicals and learning behavior in the host

selection process of Anastatus japonicus
WANG Jial'I*VVU1 , ZHOU Qiangz, XU TaOZa LUO Shi—Mingl (1. Institute of Tropical and

Subtropical Ecology.South China Agricultural University,Guangzhou 5106523 2. State Key Laboratory for BioControl &.
Institute of Entomology Zhongshan University, Guangzhou 510275, China). Acta Ecologica Sinica,2003,23(9):1791~
1797.

Abstract : Volatile infochemicals play an important role in the location of hosts by parasitoids. There are
several potential sources of infochemicals employed by parasitoids: the host plant, the parasitoid itself,
other organisms associated with the host,or chemicals released as a result of interactions between the
parasitoid and host plant. We used a model system consisting of the tree Lichi chinensis, the adult insect
Tessaratoma papillosa and its egg parasitoid Anastatus japonicus to investigate the role of volatile

infochemicals from different potential sources and the change in behavior of parastoid in locating the host
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with repeated exposure. Volatiles from Lichi leaves were collected from headspace using a Tenax-TA trap
and analyzed by GC and GC-MS. Twenty-six compounds were identified, including terpenoids,alcohols,
ketones ,aldehyde,acetate ,indole and 4 unknown compounds. Terpenoids were the main components,and
the major components of which were B-caryophyllene and a-humulene. Five volatiles were collected with a
SPME from the adult T'. papillosa. Analysis by GC indicated (£)-2-hexenal was the main component. No
volatile chemicals could be collected from T'. papillosa eggs using either a Tenax-TA trap or SPME. A Y-
tube olfactometer was used to study the behavioral responses of adult parasitoid A. japonicus to volatiles
from different sources. Inexperienced naive wasps were more attracted to adult 7T'. papillosa after exposure
to their volatiles compared to lichi leaves,T'. papillosa eggs or clean air. Learning behavior for different
sources of volatiles by wasps was examined using synthetic chemicals in a Y-tube olfactometer.
Inexperienced naive wasps showed no preference to the blend of lichi leaves volatiles or one of its main
components , 3-caryophyllene. However, responses of the wasp to the plant volatiles or B-caryophyllene
were significantly enhanced after initial exposure to these volatiles and host eggs simultaneously. (E)-2-
hexen-al,one of the main components of volatiles from adult T'. papillosa.elicited a significant response in
inexperienced naive wasps,but did not enhance the response after conditioning. Hence, the parasitoid A.
japonicus females can learn to associate host eggs with plant volatiles and then using these volatiles and/or
using volatiles from adult T'. papillosa as chemical cues in their host location process.

Key words : Anastatus japonicus; learning behavior; host selection; infochemcials; Tessaratoma papillosa
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Fig. 1 Chromatographic profile of volatiles from Lichi leaves using Tenax-TA trap
1. (Z)-3- (Z)-3-hexenal; 2. (Z)-3- -1-  (Z)-3-hexen-1-ol; 3. (E)-2- -1-  (E)-2-hexen-1-ol,
4. Hexyl formate; 5. a- a-pinene; 6. (Z)-2- (Z)-2-heptenal; 7. sabinene; 8. 3-
B-pinene; 9. (Z)-3- henen-1-yl acetate; 10. A unkown compound Aj;11. B unkown
compound Bj; 12. linalool ; 13. indole; 14. 7- V-elemene; 15. copaene; 16. -
B-elemene;17. B- B-caryophyllene;18. aromadendrene; 19. o- a-humulene ; 20.
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Fig. 2 Chromatographic profile of volatiles of adult Tessaratoma papillosa using SPME
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