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The absorption and identification of volatiles fran pine needles of Pinus
massoniana Lamb. dam aged by Dendrolinus punctatus (W aker) and the
antennal responses of fan ale Blepharpa zebina (W aker) to these vohtile
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Abstract Dendrolinus punctaius (W aker) ( Lep doptere Lasbcampidae) is the prinary nsect pest of pine brests n
China B lepharipa zebina (W aker) (Diptera Tachndae) is the mportant natural enany of the pine caterpillars The
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volatiles bm the P inus massoniana damaged by Dendrolinus punctatus were collected with the method of dynan ic
headspace absorpton A nd they were identified using the gas chmm atograph m ass spectran etry(GCM S) and the standard
sanples The resulis showed that there were 4 different cham ical classes i the volatiles con pounds inclid ng the general
green vo htiles hydrocarbon monoterpenes oxygenated monoterpenes and sesqu iterpeno ds H ydrocarbon monoterpenes had
the laigest quantity and other chem ical classes had the snall quantity n the volatiles canpounds Antennal olfactory
responses of female B, zebia to 23 pne volatiles can pounds werem easured by electroantennogram ( EAG) technijues The
results show ed that no signifcant differenceswere Hund i the antennal o factory responses of fan aleB. zebina to B~pineng

a-pineng bngifoleng campheng bomyl acetate and humidity aiv But there were sin ificant difference betw een other
campounds and humidity air Such as cis- 3-hexen- Fol cis- 3-hexenyl acetate l-octen- 3-0] 3-octano] linaloo]

Imoneng they all could elicit h sh EAG responses Dose-response ofB. zebina to sernl stmu bis loads (Q 1, 1, 10 10Q

1000Hg/H 1) of 8 standard chen icals and the threshold w ere also m easured and analyzed Dose-response aiwes constructed
fran EAG s revealed a low threshold (Q 1Hg/H1) Hr cis-3H exer -0l and lnaloo] amoderate hreshod (1Hg/H1) br
nonanal and a high threshod ( 100Mg/M1) for Linonene a—phellandreng 2 6-dinethy: 2 4 6-octatrien and B-
caryophyllme There is no threshold for o-pnene in the serial stmulus bads The role of p ne volatiles n host hab itat

beation of tachind fly was d scussed

Key Words Pinus massonuna Lanh ; Dendrolinus punctatus (W alker); volatiles Bleharpa zebina (W aker);
E lectroan tennogran ( EAG)
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Tablel Sources of twenty-six standard chem icals
%)
Standard chemicals Purity degree Can pany
-3 -+ cis-3-HexenrFol 98 Acmwos
-3 cis-3-H exenyl acetate 99 Lancaster
+ -3 FOcten-3-ol 98 Acros
3-0 ctano 1 99+ Acmwos
Nonanal 95 Acros
- a-Piene 98 A Mdrich
B- B-Pinene 99 A drich
M yrene - A ldrich
a- a-Tempmene 90 Acros
Y- Y-Tempnene 98+ Acros
Lmonene 97 A drich
b a-Phellandrene 95 F luka
Terpinolene >85 F luka
Can phene 95 A drich
2 6 -2 4 6 2, 6-D inethy+2 4, 6-Octatrien 80 A Wrich
Ocmene (70% c¢& ocinen and 25% Imonen) - F luka
3 3-Carene 99 A drich
L inalool 95 F luka
- a-T erpineol 99 Acros
Bomy 1 acetate 95 A drich
L inalyl acetate 295 F uka
B- B-Caryophy lken e 98 A drich
Long iblene 299 F uka
22
3 3 23
( ) a-
B- 3 -l
-3 - -3 S S \
; ) , 0=
B_ [21] , ,
10 a-
a—
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2
Table 2 The chen ical com ponents and their rehtive contents of the voh tiles collected from theP. massoniana Lamh damaged by D. punctatus
(W alker)

(%)
N an e of compound M okcular fomuh M olecu lar m ass Rehtive content
T ricylene CoHe 136 328
a- a-Pinene CoHye 136 63 8
C am phene CoH e 136 0 44
B- B-P nene CoHe 136 217
Sabene CoHyg 136 Q26
3 3-Carene CoHyg 136 Q14
B B—Myrcene CioH 6 136 1 06
- a-Phellandrene CioHe 136 Q 05
o a-Tewpinene CoH g 136 003
L monene CioH 6 136 2 44
B— B—Phelhndrene C]0H16 136 399
Ocinene C]()Hm 136 008
Y— Y-T empinene CioH 6 136 002
Terp inolene CioHe 136 Q12
O ctanol Cnggo 130 002
-3 cis-3H exeny | aceiate CgH 1,0, 142 Q01
2 6 -2 4 6 2 6D inethy+2 4, 6-O ctatrien CioHyg 136 Q0 04
-3 -+ cis3H exen—Fol C¢H,,0 100 0 01
Nonanal CoH, 0 142 Q17
- a-T empineol CoH 30 154 Q09
L mnalool CyoH 40 154 Q 06
L nalyl acetate C,H 50, 196 Q 03
Long ifolene CisHyy 204 Q11
B omy | acetate C,H,0, 196 Q02
B B-Caryophy llen e CisHyy 204 Q001
o a—Caryophy llene CisH,, 204 Q0 01
3 26
Table3 The averaged EAG responses of fanalke B. zebina (W aker) to 26 stimuli
Stinulus Nom alized EAG
-3 -+ cis3H exen-1ol 111 73%15. 73 a
Hexy | alcohol 100 00%0. 00 b
-3 cis-3-H exenyl acetate 97 74%17. 04 b
F -3 1-Octen3-ol 78 631951 ¢
30 ctano]l 75 23%£13.35 od
L nalool 66 92£18. 66 de
Linonene 60 09t4 38 ef
o a-Ph ellnd rene 59 4478 57 efg
o a-T erpin eol 58 6715, 62 efgh
2 6- -2 4 6 2 6D imethy+2 4, 6-O ctatrien 52 58%6. 75 foh
Nonanal 52 33%16. 87 &h
Ocinene 50 3416 89 fhij
V- Y-T erp inen e 48 25%3 27 ghik
M yrcene 47 2614, 42 hikl
3-Carene 46 4817 16 ikl
B- B-C aryophylkne 44 224707 ikl
Terpinolene 42 09%6. 64 ik
o a-Tempmene 41 2145 30 ikln
L inalyl acetate 39 17%4. 56 khno
B- B-Pinene 37 57%4. 78 kinnop
o a-Pnene 35 99%8. 54 nnop
Longiblene 31 1215 32 mnopq
Can phene 29 77%7. 61 nopq
Hum diy air 29 55%7. 74 opq
B omy | acetate 26 83%14. 53 pq
Paraffin oil 24 09%£6.52 q
* ; Duncan ;

(P<0.05) Hexylaleohol is a standard stmulus Small ktters show Duncan can parison resulis
of B. zebina to diflerent btmuh the sane letter m eans no significant difference and the diffferent letter m eans significant d ifferent each other
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Fig 1 Doseresponse curves constructed fran EAG s of fanale B. zebina (W aker) to serial stmulus lbads of 8 standard chen icals
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