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Volatile canpoundsrelease fran damaged Pinus massioniana and Pinus elliotii
REN Q in®?,L | Zhen-Yu"®, HU Yong-Jianl, JN You-Ju'",CHEN HuaJun' (1.B eijing Forestry U niversity, B eij ing
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Abstract: Terpenes are very important components for defense reponse against herbivore attacks in conifers U sing TCT-GC-
GC technigue, composition and relative contents of volatile organic compounds w ere regectively analyzed in undamaged
(control), insect-damaged (D) and artificially-damaged (AD) leaves of Pinus massioniana and Pinus elliottii in a pot
experiment at different tmes Results show ed that, broadly, relative contentsof volatile organic compounds released from P.
massoniana significantly increasedw ith tine, except the ocpinene In D leaves treatment and for the sane tree ecies, relative
products contents augnented after 1 hr, except the phellandrene The Pmentha-1l 4 (6)-diene was weakly detected In
another hand, seven volatile substances have been detected after P. elliottii leaves have been damaged: an obvious decrease of
opinene in AD treatments and ocpinene w ith phellandrene in D treatments, was induced The anission rate of Spinene
significantly changed in the two leaf-danaged pines No caryophyllene release has been noticed from P. massoniana High
anission of A nthranilic acid, 3. 5-dimethyl-3-vinyl-4-hexeny| ester and GemacreneD has also been detected in P. elliottii
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Table 1 Changesof the relative contents of volatile canpounds fran P. massoniana AD with time
(h) o B

Time o-Pinene Camphene Bpinene phellandrene caryophyllene

0 97 68+ Q 00a Q 18+ Q 00a Q 69+ O 00b Q 96+ Q 00a Q 49+ Q 00a

1 88 78+ 7 9a Q 24+ Q Ola 2 33+ Q 62b 8 62+ 7 3la Q 03+ O 00a

2 95 16+ 3 34a Q 22+ Q 02a 1 58+ Q 80b 3 04+ 2 52a NDa

4 93 72+ 5 1la Q 44+ Q 21a 2 16+ 1 58b 3 67+ 3 33a NDa

8 90 96+ 6 68a Q 47+ Q 4a 3 53+ 2 75b 5 00+ 3 45a Q 04+ Q 04a

24 90 57+ 3 73a Q 19+ Q 04a 7. 08+ 4 63b 2 14+ Q 97a Q 02+ Q 02a

48 62 73+ 12 9% 107+ Q 11b 26 70+ 11 28a 8 59+ 2 52a Q 91+ Q 91a

72 81 46+ Q 00ab 1 09+ 0 00b 8 73+ Q 00b 8 72+ Q 00a NDa

TIC E3 , (£ ) 3 /' ND” ; LD )
(p< 0.05); T IC strength of volatile organic compounds in the tablew ere above E3;M eanw ere value(x

sd) from three replications' ND"” no detected D ataw ere analyzed usingL 9D test; Sane letter means no significant different p< 0. 05, the sane

below
2 (%)
Table 2 Changes of the relative content of volatile canpoundsfran P. massoniana ID with time
(h) x B - 1a0y-
Time o-Pinene Camphene Bpinene phellandrene Pmentha-l. 4() -diene caryophyllene
0 54 92+ Q 08b Q 22+ Q Ola 22 53+ Q 62a 22 29+ 1 40a Q 024+ Q 000ab NDa
1 64 37+ 12 89%b Q 24+ Q 16a 32 44+ 14 9lab 2 78+ 2 02a Q 027+ Q 004a Q 151+ Q 148a
2 96 74+ Q 38a Q 20+ Q Ola 2 10+ Q 45b Q 95+ Q O6a Q 004+ Q 004c Q 008+ Q 002a
4 84 07+ 1Q 38ab Q 18+ Q 05a 14 31+ 9 88ab 1 41+ Q 47a Q 010+ Q 001bc Q0 016+ Q 016a
8 79 08+ 19 59ab Q 17+ Q 02a 18 27+ 18 26ab 2 45+ 1 35a Q 010+ Q 002bc Q 015+ Q Olla
24 94 63+ 1 42a Q 15+ Q 03a 2 63+ Q 07b 2 58+ 1 48a Q 004+ Q 004c Q0 010+ Q 010a
48 93 50+ 3 70a Q 10+ Q 00a 4 75 3 66b 1 57+ Q 03a NDc Q 080+ Q 070a
72 85 35+ 12 65ab Q 10+ Q 00a 13 48+ 12 35ab 1 06+ Q 30a NDc Q 010+ Q 010a
3
Table 3 Changes of the relative contents of volatile canpoundsfran P. elliottii AD with time
-3 5-
-3- -4-
T'm(z) oc-al;inene Camphene Bi)inene phellandrene Ar.1thranilic acjd, 3 5 caryophyllene GermacreneDD
dimethyl-3-vinyl-4-
hexeny| ester
0 35 66+ Q 33a Q 03+ Q 006a 59 75+ 3 39abc 3 70+ 2 98¢ Q 02+ Q 004b Q 41+ Q 34b Q 43+ Q 39
1 18 83+ Q 58bc Q 02+ Q 013a 25 14+ 9 96e 16 42+ 2 13a 1 30+ 1 245b 9 66+ 4 66a 28 63+ 6 76a
2 17. 34+ Q 79 Q0 02+ Q 003a 49 64+ 2 89cd 14 10+ 3 19a 2 01t Q 181ab 1 64+ Q 15b 15 25+ Q 17b
4 16 62+ Q Olc Q 02+ Q 005a 37 44+ 1 07de 13 13% 1 42ab 4 95+ 2 579 6 12+ 1 38ab 21 70+ Q 86ab
8 31 92+ Q 2la Q 02+ Q 007a 58 10+ 2 27bc 6 98+ Q 15bc Q 06+ Q 081b Q 39+ Q 22b 2 53+ 2 1l4c
24 20 00+ Q O5bc Q@ 03+ Q 000a 75 98+ Q 2la 3 26 Q Olc Q 08+ Q 000b Q 33+ Q 00b Q 34+ Q 27c
48 34 89+ Q 25a Q 04+ Q 00la 53 76+ 2 56cd 6 75+ Q 63bc Q 03+ Q 002b 2 05 Q 64b 2 49+ 1 0O4c
72 23 22+ 4 05b Q 11+ Q 068a 72 82+ 6 68ab 2 33+ 1 16¢ Q 38+ Q 313b Q 87+ Q 85b Q 27+ Q 24c
23

[10]
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Table 4 Changes of the relative contents of volatile canpoundsfran P. elliottii ID with time
_3 5_
-3_ _4_
D
Time (h) oc-ul;inene Canphene Bl-}inene hellandrene Anthranilic acid, 3. 5- caryophyllene  Gemacrene D
P P P dimethyl-3- vinyl- yophy
4-hexeny| ester
0 27.22+ 8.31a 0. 05+ 0.031a 51.21+ 1.06bc  21.32* 7.30a Q 03+ Q Olb Q 07+ Q Olc Q 10+ Q 02b
1 12 11+ 4 43a Q 01+ Q 004a 34 51+ 12 24c 10 96* 6 33ab 148+ Q 71b 1 21+ Q 58bc 39 71+ 24 29a
2 16 27+ Q 37a Q 02+ Q 005a 35 52+ 2 99¢ 12 02+ Q 30ab 7. 44+ Q 09a 6 17+ 1 43ab 22 56+ 1 72ab
4 25 22+ 6 90a Q 03+ Q 00la 41 15+ 19 22¢ 10 47+ 3 64ab 4 37+ 4 29%b 4 39+ 4 22abc 14 37+ 13 9ab
8 21 28+ 1 78a Q 03+ Q 002a 65 31+ 12 37abc 5 88+ 4 96ab Q 56+ Q 28b Q 71+ Q 3%c 6 24+ 4 96b
24 2Q 53+ 2 52a Q0 01+ Q 003a 38 00+ 1 44c 12 13+ 4 76ab 1 29+ 1 28b 7. 34+ Q 79 2Q 70+ 3 77ab
48 11 22+ 11 21a 1 83+ 1 802a 83 37+ 9 27a 1 63+ Q 35b Q 46+ Q 1% Q 27+ Q 20c 1 23+ Q 18b
72 16 05+ 3 03a Q 04+ Q 003a 82 07+ 2 92ab 1 18+ Q Olb Q 13+ Q 04db Q 22+ Q O7c Q 31+ Q 08b
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Fig 1 The relative contents some volatiles in P. elliottii of different danaged measn
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p-

-14(9-

: B

EAG (1] , B

(V olicitin) , 4 Volicitin ,

1 , (2] (P. tabulag omis)
(P. sylvestris var. mongolicalL itvin), . gectabilis)
, -3,5 -3 -4-

(Spodp tera exigua) N -(17- - )1 -

[13]
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