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Semiochemicals used by natural enemies as host seeking signal
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Abstract Insect natural enemies are important agents for controlling pests in classical biological control programs.
Semiochemicals are necessary signals used by natural enemies in long distance location of the host’s or prey’s habitat and in
short range location of hosts or prey in their micro-habitat. This paper presents the origin classification and function of
semiochemicals which can attract insect natural enemies. Similarities and differences in chemical signals and their
background volatiles as well as behavioral responses of natural enemies to semiochemicals and specificities of the chemical
signals are also introduced. The paper discusses the application of semiochemicals in biological control programs and their
future prospect in this field. Furthermore chemical communication among species at different trophic levels has important

implications for future studies on coevolution between different species.
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1
o- Z -3- Coleomegilla maculata
Degeer ’
1.1
“ herbivore-induced volatiles HIV ”
4
1.1.1
5
6
7
T
1
Table 1 Same plant releasing different signal compounds when attacked by different pest species
Plants Pests Difference on categories and quantities of volatile compounds ~ Natural enemies References
. . Cs —Cq More C5 — C¢
Tea Ectropis obliqua ; ; Apanteles sp. 7
aldehyde compounds
Chrysopa sinica
Leis axyridi: Coccinell
Toxoptera aurantii Benzaldehyde w aryras ocnela
septempunctata
Aphidius sp.
2 6- 37- 2 6-
. Evarcha albaric
Empoasca vitis 2 6-dimethyl-3 7-octadien-2 6-dial varehia atbara
Pieris rapae
Plutell 4- 3- 4-methyl -3-pentenal g
B. oleracea utedta allylisothiocyanate allylisothiocyanate Cotesia rubecula Marshall
xylostella ’
Corn Spodoptera Cotesia flavipes 5
littoralis

Ostrinia nubilalis

Rhopalosiphum maidis

Quantitatively the plants infested with S. littoralis emitted
volatiles by far the most infested by O. nubilalis emitted
the same blend of volatiles but in much lower quantities
and emitted some highly volatile still unidentified
compounds  aphids induced no measurable emissions

of volatiles
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1.1.2
Phytosetulus persimilis Tetranychus urticae Koch
’ Tetranychus ludent Zacher Solanum melongena L.
Abelmoschus esculents L. Capsicum annum L. Lycopersicum esculentum Mill.
10
1.1.3
15 Nilaparvata lugens Stél 6
Cyrtorhinus lividipennis Reuter ' Spodoptera
exigua
7 12
13
P. persimilis 4
14
1.1.4
Cotesia kariyai 1~4 Pseudaletia separata 5~6
15 16
Microplitis rufiventris 2~3
7 Mattiacci Cotesia glomerata
18
1.1.5
Pieris brassicae B-
B-glucosidase B-
" Phaseolus lunatus B-
20
Turlings Spodoptera exigua Volicitin  N-
17-hydroxylinolenyl -L-glutamine volicitin
Cotesia marginiventris
volicitin 2
Shen Stel
volicitin Stel
naphthalene z

B Jasmonic acid JA

# JA Nicotiana attenuata
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» 1-aminocyclopropane-1-carboxylic acid ACC
JA P. persimilis *°
1.1.6
salicylic acid SA ethylene ETH
g JA Lox3
28
Ozawa JA
Spodoptera exigua Mythimna seperata
JA MeSA JA MeSA
JA  SA
29 SA
MeSA Dicke
JA
JA
OPDA JA !
Helicoverpa zea glucose oxidase
JA
)
33-36 JA SA
37
1.1.7
38
» Diabrotica virgifera
virgifera. Western corn rootworm WCR E -B-caryophyllene
Heterorhabditis megidis WCR 1340 Agriotes lineatus
10

41

http //www. ecologica. cn

Bezemer
2



6 2567
1.1.8
43
10
44
1.2
45
2
2
Table 2 Kairomone origin from host or prey
Host or prey . Kairomone Natural enemies References
Kairomone source
Toxoptera aurantit 2 5- Chysopa sinica 46
Lipaphis erysimi Benzophenone  linalool Aphidius sp.
Body surface honeydew .
Kaltenbach 2 5-dicyclohexanone C. septempunctata
O-caffeoyltyrosine Aphytis melinus 47
Aonidiella aurantii Superstratum on body surface
48 49
Egg cluster hair of abd
Tryporyza incertulas gg clusier hail of abdomen Glycin and serine Tetrasticichus schoenobii
end of female adult
8 50
Frass blood and 8 species of amino acids
Cnaphalocorcis medindis . rass . oo an species ol amino acias Apanteles cypris
secretion of labial gland and fucose
51
R Apanteles melanoscelus
Lymantria dispar . . .
Larvae exuviate pupae Dimethyl-pentatriacontane
washing silk thread secreted Brachymeria intermedia
-11- Z11- 10
P. xylostell Sex ph
yfostetta X pheromone 16 Ac Trichogramma chilonis

52

54
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2.1
2.1.1
Aphidius rhopalosiphi Rhopalosiphum padi
55
56
57
3
Cotesia glomerata
58
C. rubecula
3
Table 3 Influence of parasitoid learning experience on its behavior
Learni i It in searching
Parasitoids Mode of study CATnINg experience resutl i searciing References
behavior change
59
5 Drastic
. . L . decrease of flight propensity and stimulated a foraging
Aphidius ervi A short oviposition experience 5 s . . o . .
behavior characterized by intense walking activity
Acyrthosiphon pisum 60
. Decrease response
A. ervi L . . . L
Oviposition and forage experience on A. pisum-  time of female wasp in wind tunnel
bean comlex or aphid honeydew on health plant
58
Experience increased the ability of
. Multiple oviposition experiences on different plants with rperience lncwa.se © abriiy ©
Cotesia glomerata . . females wasp to locate low host density patches and to
different host densities . .
choose the one with the highest number of hosts
Increases the searching time in patch and increases 61

Microplitis croceipes

Previously encountering its host in patch

with the number of experiences the wasps had

previously

2.1.2

2.2

Conti

62

Trissolcus simoni

Trissolcus brochymenae
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Eurydema ventrale

T. ssimoni M. histrionica

3.1
11 65 66
JA
1~2d
73
3.2

64

90% ®

70

Gould

Dendroctonus valens

74

Murgantia histrionica

T. brochymenae E. ventrale

63

67 68

cis-3-hexen-1-ol linalool and cis-a-bergamotene

Glycine max
71

Aphis glycines

Rhizophagus grandis

Yolanda
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Homoeosoma electellum Hulst Dolichogenidea homoeosomae
74%
25.7% 19
75
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