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I AEAEER LRI, B — i BV T R TE AR A
TH B B2 o AR i DL K T B AL 1 B 185 46 7 I
DI S, T R R X S R AR VOCs 1Y R
JHCRILARE 0 A 28 2H 80 R BIF 58 AN [R) bR 3 &5 1 2R AR AR B
VOCs BIRFE AR DI RE HA 8 258 X,

20 22 70 AEACHT 9, BF 5T N O R )
KBS EIERBUEY VOCs, T ZS | [ AH G A8 B
I S5 ROR B B R T A VOCs A HE 4 I
RSB DG AR R B AE R B S T s B R
Kzl 3 FARH A (Palmae) A VOCs. & BUH AT 43
NTREY R R B EE M. F 3
BRSBTS AR 3 MY VOCs #EFT K,
KIMBZANE (Lindera megaphylla) F1 5 B (Pinus
massoniana) BELH) VOCs LAk i35 £, & &N
(Pseudolarix amabilis) UL s 2 FER 28 0y 353 Fb
MRARBERL Y Z Fp VOCs X 28 S W) A 1 il A A
A LA A 23 1L 3X R AR AR SR A R AR A TR AR
Wi o KRR THES R Ah R IEFRAK A 3 i A AR
PR K B B RE 30 000 F, o il 47 2 Ak & W i
FLARIC M) VOCs fE AT L i f s <L 9 i A ik
JLEFIRG R O RV 45 55 J7 T B A EEAE . AN RAR S
AR b 4 4 22 S AR O, AR IE ST X S AR VA2 K (Cun-
ninghamia lanceolata) Zi Mk L HAR 3 My VOCs i
TR, R FH TS B4R U VOCs, I AUH 3% - B2
T HIAL (GC-MS) £ AR 73 it 45 W) J5 H U 1 ek 1] A
B AR SRR S AR b & R FD VOCs By R i 4
FF X Y VOCs B 28847 K250 Hr s 383 25
it 5 A ) B AL AR T S L S R AR TR R AR
— 25 TF JE K (] 2y 285 A6 ) 2 A3 il 54

1 MHERFIE

1.1 A F0AE AR O

PRI AR S A0 T 25 40 43 Sk 4 25, (D) Dy B AR 4l
(2) #2 R4l bk (3) B BB WA IR & Ak B B AL A% K
(Erythrophleum fordii) . 21 # ( Castanopsis hys-
triz) KM Bk (Quercus griffithii) 3 B (Ficus es-
quiroliana) RN (Michelia hedyosperma) ; (4)
ARVR B K2 AR M R LLHE L K K 3 (Manglietia
glauca) KM HE,

RIS R A A T PG SR AE T P E ARl R A
WFFE e Pt poll 52 36 AR 92 5 3 1 ARBE Akt oz
T 22°10" N,106°50" E. &b T R W iy 22 XU M6 X Y
VU R AR, B L AF P 2 A0 200 5 °C DL B A X R B

80% — 85% » FE MG N g AR INAE, ik 4 Fhik
B bR 1993 AEFiAE . 91 46 %5 BE 2 500 Ak /hm” , &5 L
WAL 5 % B 4E 516 1 200 #% /hm®, 2007 4EJF 4R
FI AR 28 R B0 o0 5 2 A 2l bRORIAZ K i AR A g Xof
HEL A 2 A R AT ORI S A bt A 5 ) 4K
15 B8 %5 i g 450 Bk /hm®, 2008 4F %) ¥ 4 75 &b B 25 #b
Tl IR 5 J A FHAZ R A1 1 Al ARG B, b i 285 B2 R 750
#/hm?*,

1.2 A&

1.2.1 #HaoiXf

2022 4F 4 A R4 Bk 4 26k 5 b & B Rl B i
Frs BARBRAE QT . 45 (A R A Sl T PR 2% AL
BN B AR AT i AR SRR BEAE 20 em DL 1L A
BB SR 4R I 20 B (BB DA b i 5 SR S TR B
g A I B e, SR S ST BT A KR B A% AR [ 52
5 % 43T
1.2.2 H&masm

SR T 28 B R BURE W 19 VOGS . B 5 78
K PRI DR B L B K 1 em A2 AT HURESY LR
FHHLF RFFREL 1.0 g A9 FF & o 00 T 25 0 %% Jt
TSP J5 R bR SRR BT . TS S0 T Al
IR 60 °C, A w30 min, HEFEAAR 1 mL, &%
a4k % % 250 r/min,

1.2.3 #H&éa

R FHACHH 38 - 0 S Bk AL (GC-MS, A 25 7 5
GCMS-TQ8050 NX) *f I J2 ¥ 2l bk | 5 J& Fi TR 58 Ak
ARG AZ ARIR AR B 1 VOCs B4 #F 17 48
FE . GC-MS il By ) P9 [ 36 X434 D o 8
B> 2 % WL AR SR A A A T ik

BSOS 5 3% F InertCap 5MS (30 m X
0.5 mm X 0.5 pm, & HLZHAFRH A ED, HAA
LU 2 mL/min, FHERFR)T R G EE 50 °C L R
FF 2 min; LA 5 °C/min FHE E 250 C; LA 10 °C/min
FHEE 300 °C £ FF 10 min, PERERE 1 oL, PERE TR
BE 250 °C 8 iy oy mARUH — %,

FiE S 4 . R FH E1 HL 2 I (Electron impact ion
source) , B AR N 70 eV, B TIRIE & R 230 °C .22
FRBE R 280 °C L, ML 70 eV, ik & F 1 4 1 ok
30-650 m/z, A% I X A 2. #id GC-MS 43
B s 2046 G 9 1 T35 L8 28 7 3 18R B NIST11 43
Y 1% 22 R AT DCHC 43 BT L £ BA DS IC B 85 %6 L b i i Ik
ZEARERRE TS E VOCs Rl 28, 4% Bl ik & 90 19 41 X
ot SR e TE ARUE — e
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1.3 HiESH

2 HRESM
K Excel X $c4s #4723 8 I i V5 &1 36
2.1 VOC ¥ = F0 B 18] 3 £
%1 DRMMHR IR VOCs tHR 851 ;ﬁfﬁi* TR
Table 1 Peak time rule of VOCs in pure forest and mixed for- 2.1.1 B RA AR RIS

est of P. massoniana

I R AR Al bRk K HTR S AR B S B A R R (24
FIAR BB R F 80% LA I VOCs TERT 15

i o %/ ot/ Vi ‘ ,
AR mE o U0 OD min W E R ZDHE R BB VOCs
type r/ O e OO 2R 15 min BR % 1002 T R AR A A o
Pure P.massoniana 24 20 83 4 17 ﬁﬁﬁlﬁ’\] VOCs T,:Eﬁﬁ 15 min E"J*E’Ztl:’;%jﬂ 73% a{&gﬁjﬂi
forest
) A
Mixed P.massoniana 20 18 90 2 10 1&(%% 1\@ 1 ﬂsﬂ[g 2). Uﬁ@ﬂ%ﬂ&ﬂ%ﬁ%ﬂjﬁﬂfﬁ 3
ot B, W AT VOCs BEECALRERR 0 VOCs B %5 55 B ik
C. hystriz 16 16 100 0 HH K T AR AR 23 A — S A AR A T 81 ) At AR o
Q. grif fithii 23 2310000 T BE A2 Y VOCs, 38 3 BTk i % b & 30, A% KR L 4L
F. esquiroliana 15 12 80 3 20 Al A ; SRR ; N
el 080 BRI 3 AR B 47 94 52 0 B 0 O

B LW 2- PRI AL TE -beta- VR 55, T B AF W A7
10 34 3 JEE e A L) 22 D B I IR e S o A ik
-0 L7 A7 0

Note: N; means total number of detected substances. N, means num-
ber of detected substances in the first 15 min, N; means number of de-

tected substances in the 15— 30 min.
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Table 2 Peak time rule of VOCs in pure forest and mixed for-

est of C. lanceolata

% DEREAEHRREERZWIELREFTINAE S ST

Horr, SRS S A i AL 5 16 B SRR
SERRA B S R A WAL S W 11 Bl X AR bR 2y
Hh B RRAR G 2 AL G W 10 B 2 B LA B % 2R o

) i L, fai %/ 1 A ke 2 0 R 0 22 5 T T K 0 R AE T R
nyf;:t Tree species "1 Detection ’ Detection P2l bRFR S AR A 2R BR T o B A A H A ol s
9 R R RIRR 2K B8 T I A% 0 75 KA 2L A 0 3

fi;l;et C. lanceolata 30 26 87 4 13 %(%‘%3)0
Mixed C. lanceolata 17 15 88 2 12 MAZ AR gl bk S HAR 28 Mo 28 7 H 1) VOCs 1] LA
forest VLA T TR T GO N L R LR B A
B Jordi o 00 10 K2k, Hop A AR Gibk & 4 WAL A 14 Fh
C.hystrix 17 17 00 00 KA RS MR B IR A S £ A T 2 AL 4 0 10 i, 7 %
M. glauca 2 17 76 6 2 T2 A 0 5B 149 B HL A o 2% 2% 4 R G A K
Q. griffithii 21 21 100 0 0 AWy o B R 22 5l L T ORI B SIS W 5 TR A2 R Al R R

Note: N, means total number of detected substances, N, means num-
ber of detected substances in the first 15 min, Ny means number of de-

tected substances in the 15— 30 min.
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Table 3 Species and quantity of VOCs in pure forest and mixed forest of P. massoniana and C. lanceolata
i . W
) i o : R ™ LT T S mo ik
Forest Tree species Terpenoids Alcohols Aldehydes Ketones  Esters A£ine< Epoxides Benzene Acids  Thioethers
type :
Pure P. massoniana 15 3 1 3 1 1 0 0 0 0
forest
Mixed  P.massoniana 11 3 2 3 0 1 0 0 0 0
forest
E. fordii 5 4 5 2 1 1 0 0 0 0
C. hystrix 4 6 2 1 2 1 0 0 0 0
Q. griffithii 5 7 7 1 0 1 1 0 1 0
F. esquiroliana 8 4 0 2 0 1 0 0 0 0
M. hedyosperma 17 3 7 1 0 0 1 0 1 0
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type h
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Mixed  C. lanceolata 8 3 3 2 0 0 1 0 0 0
forest
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VOCs Analysis of Pure Forest and Mixed Forest of Pinus masso-
niana and Cunninghamia lanceolata
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WU Yaojun®
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na;2. Guangxi Engineering Research Center of Natural Enemy Breeding of Forestry Pests, Guangxi Zhuang Autonomous Region
Forestry Research Institute, Nanning, Guangxi, 530002, China; 3. Experimental Center of Tropical Forestry, Chinese Academy of
Forestry, Pingxiang , Guangxi, 532600, China)

Abstract:In order to find out the release rules and types of Volatile Organic Compounds (VOCs) from tree
species, VOCs in the leaves of 11 tree species in Pinus massoniana ,Cunninghamia lanceolata and their mixed
forests were extracted by headspace method and analyzed by gas chromatography-mass spectrometry (GC-
MS). The results showed that in the first 15 min, VOCs was detected with a rate of 100% in Erythrophleum
fordii ,Castanopsis hystrix and Quercus griffithii from mixed forest of P. massoniana and mixed forest of
C. lanceolata. VOCs was detected with a rate of 73% —90% in P. massoniana s Ficus esquiroliana and Mich-
elia hedyosperma from the pure and mixed forest of P. massoniana , as well as in C. lanceolata and Mangli-
etia glauca from the pure and mixed forest of C. lanceolata. Terpenoids,alcohols,aldehydes,ketones,esters,
acids,aliphatic amines and epoxides were detected in the pure and mixed forests of P. massoniana. Terpe-
noids was mostly detected in those 9 tree species,except C. hystrix and Q. grif fithii. Terpenoids,alcohols,
aldehydes,ketones,esters,acids,aliphatic amines, benzene, thioethers and epoxides were detected in the pure
and mixed forests of C. lanceolata , and terpenoids counted most in M. glauca. In mixed forests of C. lanceo-
lata , aldehydes counted most in E. fordii and Q. griffithii, while alcohols counted most in C. hystrix.
The results indicated that the VOCs volatilization of E. fordii .C. hystrixz and Q. grif fithii were faster than
that of the other tree species,while the VOCs volatilization of M. glauca and M. hedyosperma were slower
than that of other tree species. The types of VOCs in pure forests are less than those in mixed forests. Seven
categories of VOCs detected in pure forests and their mixed forests are related to forest health.
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