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Abstract Dendrolimus punctatus Walker  Lepidoptera Lasiocampidae is the primary insect pest of pine forests in

China. Blepharipa zebina Walker  Diptera Tachinidae is the important natural enemy of the pine caterpillars. The
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volatiles form the Pinus massoniana damaged by Dendrolimus punctatus were collected with the method of dynamic
headspace absorption. And they were identified using the gas chromatographic-mass spectrometry GC-MS and the standard
samples. The results showed that there were 4 different chemical classes in the volatiles compounds including the general
green volatiles hydrocarbon monoterpenes oxygenated monoterpenes and sesquiterpenoids. Hydrocarbon monoterpenes had
the largest quantity and other chemical classes had the small quantity in the volatiles compounds. Antennal olfactory
responses of female B. zebina to 23 pine volatiles compounds were measured by electroantennogram EAG techniques. The
results showed that no significant differences were found in the antennal olfactory responses of female B. zebina to B-pinene

a-pinene longifolene camphene bornyl acetate and humidity air. But there were significant difference between other
compounds and humidity air. Such as cis- 3-hexen- 1-0l cis- 3-hexenyl acetate 1-octen- 3-ol 3-octanol linalool

limonene they all could elicit high EAG responses. Dose-response of B. zebina to serial stimulus loads 0.1 1 10 100

1000pwg/ ! of 8 standard chemicals and the threshold were also measured and analyzed. Dose-response curves constructed
from EAGs revealed a low threshold 0.1wg/pl for cis-3-Hexen-1-ol and linalool a moderate threshold 1pg/pl for
nonanal and a high threshold 100pwg/pl  for Limonene «-phellandrene 2 6-dimethyl- 2 4 6-octatrien and -
caryophyllene. There is no threshold for a-pinene in the serial stimulus loads. The role of pine volatiles in host habitat

location of tachinid fly was discussed.

Key Words Pinus massoniana Lamb. Dendrolimus punctatus Walker  volatiles  Blepharipa zebina ~ Walker
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a- B- 63.8% 21.7%

1 23

Table 1 Sources of twenty-six standard chemicals

%

Standard chemicals Purity degree Company
-3- -1- cis-3-Hexen-1-o0l 98 Acros
-3- cis-3-Hexenyl acetate 99 Lancaster

1- -3- 1-Octen-3-ol 98 Acros

3-Octanol 99 + Acros
Nonanal 95 Acros
a- a-Pinene 98 Aldrich
B- B-Pinene 99 Aldrich
Myrcene - Aldrich
a- a-Terpinene 90 Acros
- - Terpinene 98 + Acros
Limonene 97 Aldrich
a- a- Phellandrene 95 Fluka
Terpinolene =85 Fluka
Camphene 95 Aldrich
2 6- -2 4 6- 2 6-Dimethyl-2 4 6-Octatrien 80 Aldrich
Ocimene 70 % cis-ocimen and 25 % limonen - Fluka
3- 3-Carene 99 Aldrich
Linalool 95 Fluka
a- a-Terpineol 99 Acros
Bornyl acetate 95 Aldrich
Linalyl acetate =95 Fluka
B- B- Caryophyllene 98 Aldrich
Longifolene =99 Fluka
2.2
3 3 23
B- 3. -
3- - 3- 3. -
a-
B _ 21
10 o-
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2
Table 2 The chemical components and their relative contents of the volatiles collected from the P. massoniana Lamb. damaged by D. punctatus
Walker
%
Name of compound Molecular formula Molecular mass Relative content
Tricylene CioHig 136 3.28
Q- a-Pinene CioHg 136 63.8
Camphene CioHyg 136 0.44
B- B-Pinene CioHg 136 21.7
Sabinene CioHyg 136 0.26
3- 3-Carene CioHg 136 0.14
B- B-Myrcene CioHg 136 1.06
a- a-Phellandrene CioHig 136 0.05
- a—Telpinene C 10 H](, 136 0.03
Limonene CioHig 136 2.44
B- B-Phellandrene CioHig 136 3.99
Ocimene CioHyg 136 0.08
v- vy-Terpinene CioHig 136 0.02
Terpinolene CioHyg 136 0.12
Octanol CgH;gO 130 0.02
3- cis-3-Hexenyl acetate CgH 40, 142 0.01
2 6- 24 6- 2 6-Dimethyl-2 4 6-Octatrien CioHyg 136 0.04
3- -1-  cis-3-Hexen-1-ol C¢H}, 0 100 0.01
Nonanal CoH ;g0 142 0.17
o- a-Terpineol C,oH;50 154 0.09
Linalool C10H180 154 0.06
Linalyl acetate C,Hyy 0, 196 0.03
Longifolene CisHyy, 204 0.11
Bornyl acetate C,Hyy 0, 196 0.02
B- B-Caryophyllene CisHyy 204 0.01
- a-Caryophyllene CisHyy 204 0.01
3 26
Table 3 The averaged EAG responses of female B. zebina Walker to 26 stimuli
Stimulus Normalized EAG
-3- -1-  cis-3-Hexen-1-ol 111.73 £15.73 a
Hexyl alcohol * 100.00 £0.00 b
3- cis-3-Hexenyl acetate 97.74 £17.04 b
1- -3- 1-Octen-3-ol 78.63 £9.51 ¢
3-Octanol 75.23 £13.35 cd
Linalool 66.92 +18.66 de
Limonene 60.09 £4.38 ef
o- a-Phellandrene 59.44 £8.57 efg
- a-Terpineol 58.67 £5.62 efgh
2 6- 2 4 6- 2 6-Dimethyl-2 4 6-Octatrien 52.58 +6.75 fgh
Nonanal 52.33 +16.87 fgh
Ocimene 50.34 +6.89 fghij
- vy-Terpinene 48.25 +£3.27 ghijk
Myrcene 47.26 +4.42 hijkl
3-Carene 46.48 +7.16 ijkl
B- B-Caryophyllene 44.22 +7.07 ijkl
Terpinolene 42.09 +6.64 ijklm
a- a-Terpinene 41.21 +£5.30 ijklmn
Linalyl acetate 39.17 £4.56 jklmno
B- B-Pinene 37.57 +4.78 klmnop
o- «-Pinene 35.99 +8.54 Imnop
Longifolene 31.12 £5.32 mnopq
Camphene 29.77 £7.61 nopq
Humidity air 29.55 +7.74 opq
Bornyl acetate 26.83 +£14.53 pq
Paraffin oil 24.09 £6.52 g
* Duncan

P <0.05  Hexyl alcohol is a standard stimulus Small letters show Duncan comparison results

of B. zebina to different stimuli the same letter means no significant difference and the different letter means significant different each other
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