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by plants, and play an important role in the biosphere, such as herbivore deterrence, fungal toxicity, and pollinator
attraction. Besides, BVOCs are also important gaseous compounds in the atmosphere, which can react with active free
radicals in the atmosphere to form secondary organic aerosols (SOA) and prolongs the life of greenhouse gases such as CH4
in the atmosphere. Analyzing the impact of environmental factors on Biogenic Volatile Organic Compounds ( BVOCs)
emissions is of great significance for accurately understanding future climate change. As we all know, nitrogen is one of large
numbers of nutrients for plant growth, however, it’s increasing in deposition is the main driver of current global climate
change. Besides, the emission of BVOCs in response to the elevated N deposition is poorly understood. In this study,
Schima superba, Cryptocarya chinensis, and Syzygium araiocladum were chosen as the research objects, which are the
tropical rain forest tree species in Hainan Island, the short-term effect of nitrogen deposition on the release of BVOCs of
three tree species were also simulated through a greenhouse test. A dynamic headspace method was used to collect BVOCs
released by the three broad-leaved tree species. The main conclusions are as follows; (1) Under natural conditions, 14, 34
and 24 kinds of volatile organic compounds were isolated and identified from the branches and leaves of S. superba,
C. chinensis, and S. araiocladum, including isoprene, monoterpene, sesquiterpene and other VOCs ( alkanes, carbonyls,
aldehydes, alcohols, esters, ethers and acids) , and the rates of BVOCs released by three broad-leaved tree species showed
C. chinensis>S. superba>S. araiocladum.. (2) Nitrogen application promoted the release of BVOCs from the three plant
seedlings, and the effect of foliar nitrogen application was significantly higher than that of soil nitrogen, and the emission
rate of Total Volatile Organic Compounds (TVOCs) and the number of components increased with the increase of nitrogen
concentration. (2) The sensitivity of the three plant seedlings to nitrogen deposition was expressed as Schima superba >
Cryptocarya chinensis>Syzygium araiocladum. (3) Nitrogen application had an impact on plant physiological parameters and
soil fertility, and the effect of foliar nitrogen application was more prominent. Among the physiological parameters, the net
photosynthetic rate had the closest relationship with the BVOCs released by the seedlings, followed by the stomatal
conductance. Nitrogen application mainly had a significant effect on soil pH, NH;-N and NO;-N, followed by Available
phosphorous ( AP) and Total phosphorus (TP).

Key Words: nitrogen deposition; Biogenic volatile organic compounds( BVOCs) ; tropical rain forest tree species

BVOCs( Biogenic Volatile Organic Compounds , f )45 & PEA NI ) & Kb — KB LIS EY, &
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JA BVOCs 142 SHE9) 004 BG 3 RS 350 BB AISE | Bl BRI IL, TR B HR Bk R
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RO T BREHE S E K ARIE T 20 /AL HAFAR, 2 WA R R0 MR T —R5014 XA
F AR MY BVOCs #MaRWIST ., Loreto Al Sharkey ™ B 57 & 3, MM BRI S 15— ) 1 % 5 A ) =2 4F
FAOGHEZR ik S € Ao — 2, B AT IR B T 5, 2601 A% ( Populus deltoides ) FMERRANI T 510 — I e
JBCHR B N HE 0 A T T Kim ' B 5T & AT R R KO B AR 23 4 3E T B 5% 48 ( Heterotheca
subaxillaris ) FUK R34 ( Parthenium argentatum ) W R A5 24 5 45 15 58 0 0 A BRI AR 2R 0 T BRLHE 445 1
T, RT3 it U R T R A ) B ) i BRI, LR RIS & s 2R OGS 7 RE T 2 R A )
AR BB A P 1 i R ) BRLRE 2 0) 20 BC R X A 84k, ATITSZ M) BVOCs Y I IA4) - TR A Al 2R
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BERIVE R SR 2R K AL G W1 & URVRE (B HAE R A TR AT IHIERST BVOCs 838 Wnfif
IR RGTRE IR B G R T PRARETE AL b7 R A3 2 i SR 0 BRI A48 107 RE ) A A= 25 RETR T BE 7
H I AR R IR RE, £ b R I R AR I X BVOCs FYARDCAI ST, PR 1A W FIPEXT BVOCs B 52
i S AILEE 0 bR UAE AL HA H A LS

1 #RERHE

1.1 gL

TR0 A T B R AT f) A2 X (19°32'—20°05'N, 110°10'—110°41'E ) , #bAb i 5 55 A6 3K, o7 TAR 45
P ALk Jm TR S KU IR B 2 W DRI FE R, AR BB ES £ 2000 h D E AR SR
24.2°C AEER K B 1664 mm , HASEX XTI 85% , H 4F UG LA B XUFTZR JL Ky 32, St bt o + 1 3
fEPER L 1,

R1 =MFARLTE0—20 cm) BEHER

Table 1 General soil properties (0—20 cm) of three tree species

o 5 H ﬂH?‘S% ﬁjs‘f?\ BE BRA S U
Fh 4 Species Soil pH NH}-N/ NO3-N/ TN/ AN/ TP/ AP/
(mg/kg) (mg/kg) (g'kg) (mg/kg) (g'kg) (g'kg)
KA Schima superba 3.83£0.05  12.85+1.33 36.39+0.38  1.60£0.15 761.65+31.44 0.16x0.02 0.07£0.00
JEEFEHE Cryprocarya chinensis 3.87£0.23  12.64x0.44 34.76+0.33  1.53x0.22 763.06+45.23 0.16x0.01 0.07+0.00
RAHBE Syzygium araiocladum 3.86+0.22  12.55+0.32 33.84+1.20 1.70£0.16 736.16+13.59 0.17+0.02 0.07+0.00

TN : &% Total nitrogen; AN: %L Available nitrogen; TP : B\ Total phosphorus; AP : 4§ Available phosphorus

1.2 SRR

AA0f ( Schima superba) JE5EHKE ( Cryptocarya chinensis) FZEATTHME ( Syzygium araiocladum ) J& 16 7 % 1% [F
FRRRS el A B RL B H S R R A, 2018 4F 8 A 1 AR YA R ST REFNZRABSOH Ak (i FE 2y B 45 36 Bk, 78
A 21 emx23 em WAL FEAEA NIRRT A B 08 B X ARARA B (19°5'N,109°10E ) M mT i) 138 5 kg, 4
1R TERE AR N A L S8 2 R 20 e SBORR e A AR B AR — B R, BEAIL 2R Al 4 41, R
9 Bk, EATAMEM ALK . ARSI E 4 AN ASFIBEE  Z R BIXTHR (6 kg hm™ a™') fIKZ(10 kg hm™a™") |
P15 kg hm ™ a™') FEA(30 kg hm™ a™) 1 SR BIRMIBEI J7 sCaE A7 0, B e bt 28 ( PN ) 0 4 38t 4
(SN), 8 Macmmab s RASEHIRE 3 NHEE , H 2018 4F 10 A 15 HAL, &8 — X 25 2 BRLH A Al BRI
(A1 FE Y NH,NO IR . BAK 2 R0 7 vk oA - (O DS B 03 AL 178 W04 i T 948 96 18 L7 4 1 ) L B
VR RBEI B FE 40 IS e ORIE AR AR S W TEAE R b 5 )M b 53R 2 MG DU E 4 P AL VA R 1 2 0 7 1
HE . AFREE] A 2018 4F 10 H—2019 4E 10 H ,BVOCs K4 T 2019 4E 11 A 5K 11.00—14.00 #47, & H
BB, AW AR A KRR 1 IR,
1.3 BVOCs FEAhIRER

BVOCs MU £E R H sh BT 25 R 4 =" ) B Tenax TA W[4 ( Tenax TA +a Graphitised Carbon Black,
Markes, UK) &4, EWLIE 1, BARFRINT SfF 2R KOR R A A AT BT 5 L Teflon RAEARE | 4K
JETERFEAR FJ5 TF—/INA A Tenax TA WA SRAEAE T i 22 A7 PHIA A5 TF— 10, 2230 0F 4 A— R Y
IO TAAE A, 5 — TP DR R VIR O TGP o RS R IS T8RN S — R AR i
Uiy , 20 2% 50 IS 3 1 BKE T VB ) (2 3 1A

i FTIT S R 3 S HL TS T 10 min, SRR 2L 500 mlL/min F 305 8 0 B4

FRAMARGERE TR A H R A TR R S 1 S Al R R ARSI R A
253 Lk 1000 mL/min {4 302 58 o IR B

TR BB ITUR 78U, HEH Tenax TA WERRHE LUK BT, I AR 5 SRR 2 EIE I — 1> AT 1 ] g
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PEFRRAE 30 min,

2 PRI R HE AR SR R RS 025 A 76 G IR 2 St A ik 23 PR A
Tenax TA WZ 4558 FF AR RS,

KA 600 mL/min, REEABUN 18 Lo RAFLEHUS , SLAPKE Tenax TA WA ICT , WEHARZ AR
FEGIRIT .

A FREFER T A — W
B &t AE — WRE

E1 shEmMEREREER

Fig.1 Flow diagram of a dynamic enclosure sampling system

1.4 BVOCs FEh 170 Bg 5 %
1.4.1 BVOCs EVEor#rrik

FHIZEE Agilent 24 T A GC-MS(7890A-5975C , USA ) X BH () BVOCs #4770 B %2 o 1 S0k POl RFH4%
BT PR ; FABE SRR 25 Y BRI EE — 10°C, B BFHELEE 250°C , (i 45 . 3 A 9 B 4045 A HP-5MS
(30 mx0.25 mmx0.25 pum) ; FHEFRF WA 50°C, LL 5 °C/min FFE 100°C /44 5 min, LA 2 °C/min T} &
120CA£4% 5 min, ZRJ5 LA 1 °C/min FFZ 130°C , F3L4 2 °C/min FFZE 160°C , HeJ5 LA 10 °C/min THEZE 180°C ; i
BECRFE A 250°C s A ERE 20, 8 M2, TR 1 ml/ming 3% 4% B TR EL B IR 230°C
B FRER 1.12x107"7 J; RS HEITEE 1.992x107%—9.13%107 g; MS Quad I&J¥ 150°C ; LLMR & 1F 4725 1
X RRALRE S ATHT . 76 MS Ab2% T AR TP BB 7o B A sh B, R NSRS FHE 19 NIST 2013 AR i 2 x4
P BLHEATRI M, b, IR R 2% AR B2 45 % ( Kovats’ Retention Index ) % By & P4 76 1l 9 F J7 ¥ B Al
b WSERRUE S TP B B2 53.33 mg/L, fEAHIRI GC-MS S5 N #ERE | I8 4 AT 57 i 44 B8 15F 1) %oF 42
JRAEATHER v, RGOk T R RN B, Rk
1.4.2 BVOCs &85 5%k

EEXIANF AR 5T, 430 R FH AR B AR IR R T it DAVRTR R 5590, 0 ) e B S5 06 M L oD
AR I LT AT ATR AV TR, SR 8 3 T ERE #S7E 50 mL/min (%03 T #EEE 1x107° L, IFIA] 1 min, 764 —HY
GC-MS ST, v] LA 2] 52 BRI T RS R B 06 R 1) T /R 2k, AR bt TAE B IR A X 4 Fh
VIRV A% T B S AR s 2 DL R 5 S S I R B 43 I LA o YR M AR i R P Js VS PN A
i, IR AR B
1.5 AHY A B AR

FIHEHRE A B 6 A (LCPro-SD, England ) il & P45 A+, G 45 AE 9 it IR BE AH XTI BE DG A A 2L
S EOCE R AL R R R R AR A SRR S

FHECE M 2 R AL G s8R AR i b, B R R M E Y, A L

=
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20 emKbIURA HHERE S PRICIF S FSCI 1 Se A bR b R AR R R A 2% T, 28 SR AT I O
(100 H) ,SAE R JRAI RS TR h B A . SRITHAEIE T35 pH,  HHEA HL & 5 09I & H
FEHEIRE (K, Cr,0,) Bk, SFA RO & 5 0 e ¥ 525 3% 825 8 40 BT AU SmartChem J5 %, 4 A
il IS PR AT IR AT .25 5 I AE 660 nm PR AMA WL, 4= P FERMEA IR T 55 BRI B S A BUIR #6519
HRRE AW, PR R PR I AR A )5 A B IR B L A #H S, T 880 nm IR ACINEMOEIE . SR NH,OAc =
PN AR P 5 - S O I i
1.6 ik

B A E 5 24481 ] Excel 2010 FEATTANTE,, SR FH SPSS 20.0 SEiH45 4%+ 3 R T AR BVOCs Bl Y 43 Fi e
TR TG AT, AN TRt 28 =X Rt U B ) 22 SR8 i LSD | Tamhanes 656 A1 5K 2 05 2% 5087 ( One-
way ANOVA) 47 H0% Hed, SR Pearson A5G 38 A 7 I AR BVOCs 5 R85 K 7 il A B AE 2 501
KF, AN, FIFH IBM SPSS 20.0 Xf 445 K 2 FIA G BVOCs 43 18] B9S2 347 =05 00T (PCA) o Fifs RIIE
YJ2R H Sigmaplot 10.0 234,

2 HREHSH

2.1 JEH X BVOCs B R

XTI R AT JESEHEFZAEBE BVOCs A St AT 70T, & AR v Fn s ok B 00 SN0 34 2241 o 1 g
FRFEIL BVOCs(P<0.05) , Him ZEWSCR IR (£ 2.3 4) . Hb S AA ARG RN BVOCs M40 Y | 15
BAERY A& T M RS 6 B Al S Fh FHA VOCs 2 Ff s SR BRI B 24 FhIE L PER
LY, e S W BRI 3 Fh AR 13 Bl AIHAL VOCs 7 By - 38t /0UR - ThT it 20 F v AL R 52
B> IS 34 T 32 R LA MUY, A05 500 0, 17 FhAE 21l , Hofh VOCs 8 Flt, S 443 310 8 Fib
6 T, 5 BVOCs BEALH AT T, =™ ] AR TR #5243 18 8 4 347 i it 20 32 1y s 6 m , HL 5%
VOCs 408 2t it e 20k B2 0 35 16 0 (P<0.01 8.0.05) (K1 2) . BeAb, 7EXT BBALBRZH v | JEESEA: A B VOCs
(AR TS % . 2 e T A PR AR 4 ( P<0.05)
2.2 AT RN BVOCs B A 0

[vi] — it R T, 28 - 98t R0 A AR Ao | SRR e R AN Z Rt Tl BRI 45 ¥ R W LAy Bl LR L VOCs B
R AR S R T M T AL (P<0.05) (£2.3 .4, 812) o Horb RAT A VOCs FEBGHE F7E A 336 - T it 20 T 1Y
T3 M 8.935—46.238 pg g h™'H130.431— 56.649 pg g ' h' AN FERFNG R TR, R G
TVOCs( Total Volatile Organic Compounds , S\ & A HLY ) BTk K, HARXT & SEVa F o 47.55%—65.35% ; H:
YR Bl A | ARSI E 23.03%—40.59% Z 1], AR fif B CHA VOCs (5 TVOCs A b 8 /b (181 3) 5 14
TR i Rt 5 O Ao R B s A A VOCs B FLER 3G N, {H 5 4 it 40, i it 80 T 4% BVOCs 4l 4 L
AL /N, %3, e A T RSk BVOCs BEGH R fie =y M (35.44+2.81) wg ¢! h™', T i T it 20
BVOCs il # e fie 950 (54.08+3.66) pg g~ h™' o I 9 i 20 07 2 TR 52 A 9 % VOCs BG4 LL e
AN, Ho AR ARl A 0 o e B . AT RR YR BVOCs BEIGH R I 7E 5.780—36.023 pg g h™' 2
[ (& 2) , BAR G AR 5 et 2, SR IR AR o e/l o v 3 20T A5 21 1) B 35 L Dy
2.361— 18.194 pg g™ h™" A& S0 Bl A 419%—56% ; M1 it &0 2843 T Bk R 0 21 i 445 A B 0 R Ry
11.631—36.023 pg ¢ ' h™'  AX S EIE RN 49%—53% (181 3) .
2.3 FEPAIERS BVOCs B Xk

HMIETEA T =R BVOCs BERGH A5 PREE K (Ml AL S BE ARG G B3R ) (8] 1 AR SE A IR 8 53 A
(%£5), SEREW, LHER T KRB H 4 BVOCs KK B 5 AL S MO G H R 2 8% (P<
0.05) Bl b 3 TARSC (P<0.01) , TR AU R , A7 45 BVOCs RSB A 5 S AL T B ML A B 5
B IE ARG BRI FE R 7, 4 BVCOsFI ISANAE M T i 280 T 5 <AL 5 BE AN G sl R B AR I 3 IEAH G R
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0

Fig.2 Impacts of Soil Nitrogen application( SN) and Foliar nitrogen application (FN) on TVOCs emissions from Schima superba (Ss) ,

Cryptocarya chinensis (Cc) and Syzygium araiocladum (Sa)
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Fig.3 Impacts of nitrogen treatments on the relative proportions of different types of BVOCs emitted from Schima superba, Cryptocarya

chinensis and Syzygium araiocladum
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Fig.4 The Principal Component Analysis ( PCA) analysis of BVOCs emission rates and soil physicochemical properties of Schima
superba, Cryptocarya chinensis and Syzygium araiocladum under different nitrogen treatments
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x6 AERAIETAIE (Schima superba ) JEFEEE( Cryptocarya chinensis) F 2Bk ( Syzygium araiocladum) R T IEE LR ( S £ FRAE IR s
n=10)
Table 6  Soil physical-chemical properties of Schima superba, Cryptocarya chinensis and Syzygium araiocladum under different nitrogen

treatments( Mean+SD ,n=10)

HAF . » B WA A s A
Level of nitrogen L pi BR NH-N / NO;-N / AN/ TP/ AP/
application Soil pH TN/ (g/ke) (mg/kg) (mg/kg) (¢/kg) (g/kg) (&/kg)
AAf £ 0% Soil nitrogen applied to Schima superba
X HE Control group 4.00+0.0Ba 1.70+0.0Aa 6.73+£0.1Ad 10.94+0.1Bd 833.43+13.8Bb 0.22+0.0Aa 0.06+0.0Ba
XA Low nitrogen 3.91+0.0Ab 1.69+0.0Aa 8.04£0.1A¢ 15.59+0.2B¢ 859.25+164Aab  0.19+0.0Ab 0.07+0.0Aa
FF%&( Medium nitrogen 3.54+0.0Cc 1.76+0.0Aa 23.37+0.5Ab 28.878+0.5Ch  928.84+6.8Aa 0.19+0.0Ab 0.07£0.0Aa "
=% High nitrogen 3.18+0.0Cd 1.68+0.0ABa  37.60+0.4Aa 57.844+03Ba  833.36+7.9Bab 0.18+0.0ABb 0.07+0.0Aa
AN Foliar nitrogen applied to Schima superba
XFHE Control group 4.84+0.1Aa" 1.73+0.0Aa 11.27+02Ad*  22.70+0.3Ad*  869.79x1540Aa  0.19+0.0Aa 0.07+0.0Bb
K% Low nitrogen 4.30+£0.0Cb 1.76+0.0Aa 164303 Ac™  33.85:04Ac™  814.37+22.2Bab 0.19+0.0Aa 0.07+0.0Aab
Fh%&( Medium nitrogen 4.03+£0.0Cc " 1.74£0.0Aa 32.78+0.2Ab " 56.18+0.6Ab ™  860.49+20.9ABab  0.19+0.0Aa 0.06+£0.0Ab
% High nitrogen 3.52+0.0Cd * 1.74+0.0Aa 55.26+0.5Aa"  117.47+0.9Aa 803.92+22.9Bb 0.20+0.0Aa 0.07+0.0Aa
JE5EAE N Soil nitrogen applied to Cryptocarya chinensis
X HE Control group 4.15+0.0Aa 1.78+0.1Aa 5.10+0.2Bd 16.76+0.0Ad 919.33+33.3Aa 0.22+0.0Aa 0.06+0.0Aa
% Low nitrogen 3.83+0.0Bb 1.72+0.0Aa 8.24+0.1Ac " 25.71+0.6Ac 712.15+103.5Aa  0.20+0.0Aab * 0.07+0.0Aa
FF%&( Medium nitrogen 3.66+0.0Bc 1.68+0.0Aa 17.01+0.4Bb 55.04+1.6Ab " 905.00+27.1Aa 0.17£0.0Ab * 0.06+0.0Ba
54 High nitrogen 3.32+0.0Bd 1.68+0.0Ba 29.53+0.7Ba 73.42+0.5Aa 942.77+21.5Aa 0.19+0.0Ab * 0.07+0.0Aa
JEFEREINZ Foliar nitrogen applied to Cryptocarya chinensis
X Control group 4.76+0.0Ba* 1.72+0.0Aa 5.23+0.1Bd 17.18+0.5Cd 881.31+34.7Aa 0.20+0.0Aa 0.07+0.0Aa
X% Low nitrogen 4.46+0.0Bb 1.76+0.0Aa 6.30+0.1B¢ 23.79+0.6Cc 887.658+29.0Aa  0.14+0.0Bb 0.07+0.0Aa
FP%& Medium nitrogen 4.10+£0.0Bc * 1.67+0.0Ba 20.94+0.5Bb * 47.54+2.1Bb 904.57+24.5Aa 0.13+£0.0Ch 0.07+0.0Aa
1% High nitrogen 3.84+0.0Bd * 1.73+0.0Aa 43.96+0.8Ba * 95.45+6.2Ba™  882.10x14.1Aa 0.16+0.0Ba 0.07+0.0Aa
2R N Soil nitrogen applied to Syzygium araiocladum
X B Control group 4.14+0.0Aa 1.68+0.0Aa 4.19+0.2Bd 9.94+0.1Cd  898.49+14.6Ab " 0.18+0.0Ba 0.07+0.00Aab
KA Low nitrogen 3.86+0.0Bb 1.63+0.1Aa 7.05+0.0B¢ 14.38+0.2Cc 823.76+9.3Aa 0.19+0.0Aa 0.07+0.Aab
FF%&( Medium nitrogen 3.75+0.0Ac 1.79+0.0Aa " 11.60+0.3Ch 40.22+0.3Bb  900.86+13.6Ab 0.17+0.0Aa 0.07+0.0ABb
=% High nitrogen 3.64+0.0Ad 1.76+0.0Aa 25.54+0.4Ca 53.82+0.4Ca 764.88+18.4Cac 0.16+0.0Bca 0.08+0.0Aa
LA Foliar nitrogen applied to Syzygium araiocladum
XA Control group 4.77+0.0ABa ™ 1.67+0.0Ab 8.23+0.3Cd * 19.78+0.9Bd * 750.94+13.9Ba 0.18+0.0Aa 0.08+0.0Aa
R4 Low nitrogen 4.53+0.0Ab " 1.76+0.0Aa 15.1320.4Cc ™ 31.42+0.3Bc " 864.17+17.0ABb  0.17+0.0Aab 0.07+0.0Ab
FHZ%&( Medium nitrogen 4.39+0.0Ac * 1.67+0.0Bbc  30.46+0.2Cb * 49.69+0.7Bb * 843.82+13.1Bb*  0.16+0.0Bb 0.07+0.0Ab
=% High nitrogen 4.16+0.0Ad * 1.72+0.0Aabc  51.9120.3Ca” 117.35£3.0Aa 839.53+11.2ABb*  0.17+0.0Bab 0.08+0.0Aa

AN R g F RN ] 22 53 135 (P<0.05) 3 /NG FREFOR BRI 22 53 0.3 (P<0.05) 5+ SRt 0 2] 22 5 @3 1 (P<0.05)

S SRR BE T, AR SE R A | PR A IR TRy RS R AR A i BVOCs RSN, HAR
PERCRBENE ZR BE TS TSN, Huang 555V 52 R MIAE PRk BE (15.6 g N m™ a™") A2 (20.6 g N m™
a ) MPTHGEA T , S RAAFIARST TVOCs U BLR AN E], SADITEAE RARS IS RO A AR K B 58
AR AN [R] S 2000 , a Xf be A B, AR SR AR P A AR AR R S AR F S Huang 55 AR+
B 23 4%, HRGRFACFAETE G ARG, 25 d N Al R HIE T 2 02 25 5 2 1 o o 2R
AR (M JEEBE RN AR ) X BVOCs BEHGEZ WA AN 235 5 1024 R G0 h U B, ST ) 2 i E AL
AR B b A AR R 2 B AL A T AR R OR B ) BVOCs 22 AR X — ik
e LT B . = AR Y 4 BB PR rh SO EE AR N , HE BVOCs BRI A

FR AL AT 45 R I SN U AL & ORI AL T BE RS i HORE I VOCs BN, AR
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&, ETEPIAE R T T B RS, WG AE T, 4L S ER MRS T TR B BT )y,
B it 2R B R n i b, eI =R S BVOCs B 5 E0L G AR B IEA G, THEA T M4
A RN AL AR IR fe K, 7R AL BT B2 B, ixXARA ] B2 R O R R i S B0 | SO A A %
VOCs FRSRE S ot AR 2 i ARG X S5 CIBFIE 45 5 — 30 B0k BVOCs B R 5%
b AR ARG, AR E AR S 2 MU AT R X 3 R I AR PR AR A A | TR A A A T
( Castanea henryi) A=A FGAVEFH AN , 25 5 & B = Fh i ot 6 R Y B ZUKCE 3 2 %6 B TS R R
fEaF B — 7 0 Fl A it SR > P A T DG B AE D, RO BE i v ) S M 2> 6 5 VR A . PR b5 2 K
BSR4, S0 S SR TR R A | v s R i R K P 28 R SR B AR ) 2R G ) BRI K - I S
B RS T SRR B B E A OGO AR, M [RS8 80K 1 T A - St 801l 2R G R 3R G T s o Rk,
WG AR 3 5 R AT A 5 DI 5 AR S AT AL BE D IR U R W, ARSI 495 ARk e B il 5 A5 2 T
T4 BVOCs BETC 5, W] R TR A W it Aol B2 JL-P-Jo e i, A, A BIF 5 o 18] 22 Uk W 1 5 T
SEDST I RIFS  IRLE o e A TR A DG A B 1Y A B, A SR SR A ST I, BTV BE K £ T 30 C (28—34 T
EIDEE

HK RSCE 24 b AHY) BVOCs RIRSISZAEY) H B 55 A S AR BIRZS 2 . ARy | JEE 58 R R A il e 25
ok SRIL7/IE Y & s PR RS R =gt I ISNESWSES Y s v iDL WANTIRSAE s N i1V % v = v NS L W e D & (2
FHEO A ) — BREE R Bk 1 S B RN ZE I R AR — A AR A P RO SO B EHI 2 354
IR T B BRA BN, AN IFFE R AT A By T S0 RN A I 454 25 A PR AR 2 39 2 1 B AR 20K it
RAIMINEE 7 K3k, SO E BT REAKT TRk, & T3 BVOCs 5EDLE R AL
S FARIC P E AU T =A A X EUTRR A BUR NI FR Ry AT > IR > LA A

4 @

HMIETE ERAEY R VOCs BEE 2 1 5% ) 5t K it B 7 SRR oA B G, Bk UG, SR it
AIREHE T =FAEYI4T VOCs B, - it 000 02 50 0 38 i 1 - 8t 220, A 9 TVOCs 4l &
A= U 5 AT, TVOCSs B0 58 IR 4345 et 35 i it 200 B 1) T v T 386, i ot 20, LU0 R UK R ik
FIHPI AR ARG, SEEDE A HOR AL T B 5 20 2 A OGO R Wil i B vOCs LIRE A &
R Z T 1 AR AT A K R AR 8 s Rk, A P i B AR A B 6 Al R A G R
LB AR A R e, Ak, g R — i 2 Rt R0 BE I 7, — R 0 &0 1 % R ) R R/ N R I
KA > JEFERES AT

B A SRR DR 5T, SN it Z500T A 0 14 A B0 S 50 L 3B 03 389 77 A T 5 T, 2 M 280 AR i i 5
AFSEH  EOLE R 54 H R BVOCs X R NHY), HUOR AL T, i 3 2% 14 pH NH;-N Al
NO;-N A W25, & AP F1 TP, M A A2 m G R o g8 i, FLrbOR [a) S0k B 35 5 80+ 198 pH [
fiX, e R E AR, AR (NH;-N Fll NOS-N) & i bifi 85 ZUK P A T = B g ok,
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