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[Abstract] Biogenic volatile organic compounds (BVOCs), as an important precursor of earth surface ozone
(03), whose emission has important implications for regional air quality and climate change. O3 is a typical plant
toxin that can affect the normal physiological growth processes of plants, while influencing the emissions of
BVOCs. Although the increasing concentration of O3 in the near—earth layer has a great impact on the carbon
and nitrogen cycle of the ecosystem and poses a threat to the health and safety of the ecosystem. However,

studies on the role of O3 on BVOC:s are scarce. This paper summarizes various factors affecting BVOCs, and in

addition, discusses the effects of O3 on BVOCs, and puts forward the necessity and urgency of carrying out the

effects of O3 on BVOC:s in China.
[Key words] BVOCs; Os; global change

KA ARAPREBEN—Fsr, B2 AMIEMRIRA
2 N A IR SR o RIS, AATTH A 7 AR TR TS B X KR
B T — MR, 45 Rt NRRJE G, B T B S R
By, MG TG RERT TR EEA . REN
N5 EAR A, RN, IR, K3, B S

T E R RR Y I U B OS2 1R AR QT 55 58 ]
2 2RI, BRI X RIS 3E T S Y, G5 3 1 REA
SEENE 'R, TEFERCLRETT G, N2 & 208 B R,
SR, KT AR X, 0.0 A2 Wr 5L, A5 EEHRE . 042
—MEREENAESYIVOCs (Volatile organic compounds, ) 5
BAAH (NOx) 726 RS T AT S SR B0 . #ER R HLL
G B N NIEE KA B (AVOCs) A VIR 48 K 16
B2, BVOCs i 4= BRVOCs HE B [1990%, J H B A 8 s 1 &
LG TE ™ BVOCSs A3 0,15 YL SRR &K o HO, /& — s £ 1
AT, BRSNS B AR e = A — 58 B 5, IE 20

VIR AE AP — e B . B4, 0XHEABYOCS R X
WA — IR, WS T R A B . RS,
I RE R RIBYOC s 2 52 M 105 (K1 25 R, 17 0775 G JU) < A 4 7= A
BVOCs IR A2 — E IS . B b 2 57 R K R, 0,1
SRR L AR AN RR SN (B AN W K, AF TR ER 5T P 0.k 5
KT T ARILTE R 8 AH RIS v S s AECR B )
HEPLE L.

SCEEZER T BVOCs (14 FlFI§E i [H 2%, LA & 0% BVOCs I 5%
Wi, B S8 T 00 BVOCS (152 W AR B AR ALA o A5 238 I At
RS A RHIT TAE & 7158 N E ALBVOCs 5 0, LA Kk A BRIF BT AR 4L,
IR DGR, FA T A SR 7T TAE -

1 EREL MR (BVOCS)

1.1 BVOCsHy T Z/EH

BVOCsIT 204k 2 B # V) 569k (R D), b T A& EAEE
KIGHEE SN, B HA

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 89



Ecological Environment and Protection

A2 IR SR~
FSLOF 3 HeRA 1.0€2022 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

1.1 BVOCsHI T BRN, AERHEICR M HERBVOCs i LB 4™

ATEREE R | ARSRINAERRCE: | KU

BVOCs (10°60) (10°60) &) R LB
P, M, i
p<s A, B A, kR,
700-1000 1251-1288 0.2 )
BVOCs FNGY N
i
IS0 412-601 638-689 0.2

B M, oIk

=R 33-480 265-316 0.1- 0.2
R 15, Frith
oAb 2, 2-H 3-3— | BHL(C3 AHA
56159 (RALfE

B | 33480 S;E;;(LSE A | Th-emRz| we), Wi,
BVOCs ) fis &, A
FAAE ~294-514 (A4 o B (C3 K
. N ) . 2B | o
Vi 260 FHEE NER. R 1 - A, w2
BVOCs MZm) ’ o, MR
LN 8-25 1.9

(1) RREME R, fERES 5 KSR, X KSR
BAAARA A BRI . BYOCs K SIE M, 16 KA IEE
I AR (R 1), 2% Gy e R i Bt 2, R AR Ak 2 R R G AE R
Hehsay,

@) AEBThRe T EE. (ERN PR, S5 HY %285
Jop I8 AR NG SR, K615 5 BB R AR B 45 R A A4 1) FL A
Y. BREMAGEEY . FEEBV0Cs BA (LRAEF, W ey
FF (R AR gh i A KA — e e

(3) Z 5CEMEIF Mkl Hh A= 75 R 85 BVOCs TR & R IR T
GAER, HA gk 2 B A AN O N ZEZE S R 5, 21
B RGCEHAEEH RS . Kk, BYOCsHFCIEHiT

2 HA A E

1. 282 MHBVOCSHEBUT) = B (R 3

BVOCSHEBCAMN 25 i3k R85 72 A= — 5 s, T HL i T A
DRI ER B ERR, 0 L7 AR — S IR R, 3 0 2 L IR B 1
. BT ZHEYESREREN, SR LR, =k ECO A
Hh T 0555 X BVOCs B HECE — @ sz . PRt @ i A 72 BVOCs
TE A SR B PR R S0 A 14 i, T LA BhERAT T BVOCs (¥ & JR i
SEAF R

FEHEXTBVOCSHERUE R KB s2m . Horp, J I R ont
A RER ISR K, 3% 2 B W82 S50 BTl B Y, T A il 1 5%
IR0 E BT TR A TR 5 SRR, 18 B AL TS
FIRLE TN, J R MR RCR AR E 18, 78— IR IR T,
SRR T BB RO B AR, 304> B S mi A e 45 Y. I
FEBVOCSHEB A X — B MR 2, b # i55  F1 i, BVOCs R
TR R B B AT 2 B A IR FE TR T s 1 K

R ECO.RER MY I A= B A S RGN L7
73, CO & JEE 1) T v 7EAXAX 2% S8R 47 TE 5 A BRAX R AL o] 1) S S
AT BLEE — B R M TSO Y & AN BB (R 1R A, (B e K%
B = R AR B b, T COLIK B 8 RS Rt 1 ) 3 b
ISOREC™, BARTEAS A VTR ROBE T, 31X — 0Bt A7 78 35 1R

Kz5H.

2 O,3FBVOCsHIZ M

I 0,94 JBE (8 o — AN A BRVE A 1), -3 rp IR
0s%3 5 HURAR 1990155, I FRARAED 0 R B A= &, 1M Bk 23t
BVOCs B A BSR4 — & (52 M . 3 2 0, 5 BVOCs TR T
TEAEAS 5 2 (A AR T, BVOCs J2: 3/ 2 0, I BT 144, & BE 50,
RAE L, T FEOs o SR, [ PN AT G H 2 0.3 A 4 [FIBVOCs
T BN F I FEAR >, T LR FC A 485 B AN R ). XuZse ™ %t
P E AL AR SAAEAT T 0, EZRRIG, K IL0.AE I B I Al
WA ABVOCS B . 76 AN [ O, F1 - 5 4h B 1) 53 & 1 FH (0 HF 5%
i, Yuan"" S SRR, T BEALEE SR IR T RO (+38. 4%)
MO FE A 55 132 45 BN ok 2> (40. 4%) , I % o [A) 358 3 (g
F B H A S SR K AR 2 . A AN, 7E I Ah AR 55 T 034
BVOCs 1 HI BT 52 1, Fares 2 N FH 80ppb Xt AT T 752
AR, 25 SRR B0 BRI 1) 57 8 0 R S8 WA IR BRI, 0511
B e R BVOCs BSR4 o 7ETF 0 H 2 0.5 AE
YIBVOCS RIS J7 T, M e 3 — B 9T, LA Bk &, 1K
R0 1] LLZ HEBVOCS [ BE T, R ) & X B A0 A P R T,
T 1] 0 14 3 J22 ) 2 of R BV OC s FRIBE B A 4], T ) S 1,
IR VIR ORI B 2

T 304 R BVOCs BE UM JE A 98, BAREUAT T RK Mk,
B BAT SE AR, 3R AR 22 58 A AN B0 R 90 o IX — 7 T
Pk E A B AT T RE BT TAE SRR, A EE RN
ZIRZE, R F 0.l BVOCs B B e 458 e I %
(1. R AR IMT s FI0VOCs B8 25 5 52 38 0k 1 T B i
BEU/DMY VR BT ISOTC AR B P AE B 5 UL 30,
JHpIE . RO P I 2 A FR G TE e i, (HOBUR LY
St 0 7 B S, BT P R B R o B O TR B AR RRA:
Tt XFBVOCS BIHERCHEAT 2047, %ot 0 3 17 AR R 5 R A
HEEMEM.

3 MRFE

HRIEAS A IR A0 2, A0 0 A K R S5 R AN R RO WE 9
J7 T RAR 2R 09 5 TH i XA A2 (0 2 M ML, 24 i X AR 40, 2 2%
MIWF AR L E B PR JFTESE" (01C) MR Rk
JFE3 T RS (FACE) o

S FACEX 425 RGBT 70T & TE FBIAH UL, OTCR G P B
PRI E LGN, — Bl SR EEAT 5 R BP0 &) 1 1) B 28 A0 3, TR AS
R T BRI (R . FACE R 8 K (R BB 78 T 1 T 7%
N 7% K R ) TR A5/, DR R A 3 K 1) 4 XL T AR D ik
AR, B IR 2 o] S IR B 1 AR e . ik 4b, B FFACE
REP I E R SIREEAE LA S AN B R BE IR DA K, IX 234
RIETRAFIREM . SFACEM L, 0TC R Ft B A FEAK 58 2
H, BIEHRSTRE AT 2 R MRS, Rk 2 B+
AL O3 B FH W X P50, LA B AE &R i ol R e
T W A B B O A ™ . FACE S ARFE [ A A 22 AL, 451l
LB TTARIX R Rh I I FACER A &5 ™, & 56 FACERR,

920 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
FSLOF 3 HeRA 1.0€2022 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

FEH T OHMCOME _ETHENL T K FEAI/INZZ B AH IR 5T

4 ZRERE

4. 14518

BT ERTHE, AL T 0.5 BVOCs [ M #4 35 B AL
N B 0K FEXTBVOCS FIRETBUR A S Y, {EMTs MI0VOCs BE
SR O3 38 IR o V& P RS Foft o S BB A A A2 1 Y TR R TSOBE 5
SZFN03 e 1 H0E], EAR B AT AN RE, (H 03518 5E 5 U045
RAEYIBVOCS R S ik 52 0, BB 28 X BVOCs R IR R B
R, HRS I BN 5 EBVOCs K A4 R &k

4. 2gH

WL R, LEO, 18 T, F AR & FBVOCs ¥ o A 0 T3k
ATRE— B AL, AR & FHBVOCSTEO, e F (1 i

(1) FEIR )78 FE A 4 J o H IR 20 B B0 SR - e 30118
5, H RG2S R 5 KRR 10 25 AR R A R T —
AR .

)R e E A Y . Bk, AR VF REE (M
FRRFIAE S R 40) A FR0, B a I, 75 23— A O e, 8
ZRUMBENT 4338 | 38 | A4 BR RS IBVOC s Hl S SE 4 i 0«

(3) FE I/ R R A HUASE 2T Y 2 Atk o A A BR T A5
ARV B AN W B AL, A S5 N2 N 3.0, 52 - B 22 h A 453 Jip 3 R 1)
W9, TR b, 456 A 3B Y Th e R 2L (1 A8 4k,
XF 12 X A4 BRBVOCS AR BOHEAT TR AN IR o

(5% 30|

(108 & A R AR T R 6 TRHF F AR
Z At T,2017,44(20):173-174.

[Z2]Guenther A,Hewitt C N, Erickson D,et al. A global model
of natural volatile organic compound emissions[J].Journal of
Geophysical Research: Atmospheres,1995,100(D5):8873—-8892.

(31X 8 f, E2RL Bk B, & Rl e s Rk A MK R E 5
5 ARG A B e B[] B0 5 AL %,2007,1(1):170
=175.

[AE/RRRE &R EMTREHANLHERARE
F & By A A 3 e b [J].37 7 AR b B 4,2009,(5): 14,

[5]Penuelas J,Staudt M.BVOCs and global changel[J].Trends
Plant Science,2010,15(3):133-144.

[6]Yuan X Y,Feng Z Z,Liu S,et al.Concentration— and flux—
based dose—responses of isoprene emission from poplar leaves
and plants exposed to an ozone concentration gradient[J].
Plant Cell & Environment,2017,40(9):1960—1971.

[71Bonn B, von Schneidemesser E, Butler T, et al. Impact
of vegetative emissions on urban ozone and biogenic seconda
ry organic aerosol:Box model study for Berlin, Germany[J].Jou
rnal of Cleaner Production,2018,176:827—841.

[81Yao L,Ge M F,Qiao Z M,Sun ZWang D X. Progresses of trop
ospheric chemistry of volatile organic compounds.Chemistry,
2006,69(5):049.

[9]Yan X F.Ecology of plant secondary metabolism. Acta
Phytoecologica Sinica,2001,25(5):639-640.

[10IKesselmeier J,Ciccioli P,Kuhn U,Stefani P,Biesenthal
T,Rottenberger SWolf AVitullo M\Valentini R,Nobre AXKabat
P,Andreae M 0.Volatile organic compound emissions in relation
to plant carbon fixation and the terrestrial carbon budget.
Global Biogeochemical Cycles,2002,16(4):1-9.

[11]Chen d, Tang J,Yu X. Environmental and physiological
controls on diurnal and seasonal patterns of biogenic volatile
organic compound emissions from five dominant woody species
under field conditions[J].Environmental Pollution,2020,259:1 13955.

[12]Feng,Zhaozhong,UddTing J,Tang H ,et al. Comparison of
crop yield sensitivity to ozone between open—top chamber and
free—air experiments[J].Global Change Biology,2018,24(6):123
—130.

[13u S,Chen W, Huang Y Q, et al. Responses of Growth,
Photosynthesis and VOC Emissions of Pinus tabulaeformis,Carr.
Exposure to Elevated CO2,and/or Elevated 03,in an Urban Area
[J1.Bulletin of Environmental Contamination and Toxicology,
2012,88(3):443—-448.

[141Yuan X Y,Calatayud V,Feng G,et al. Interaction of drou
ght and ozone exposure on isoprene emission from extensively
cultivated poplar[J].Plant Cell & Environment,2016,39(10):2276
—2287.

[15]Biswas DK,Jiang GM.Differential drought—induced mo
dulation of ozone tolerance in winter wheat species[J].Jour
nal of Experimental Botany,2011,62(12):4153—-4162.

(1618, mARVE, 0, FHERAREABHFHAES
RO oA R R (O] A4 A & % 47,2020,44(05):526—542.

(1715 A0 ¥ 2 6 3035 B F XA A 3 R = I B i ol 3 vl
RID1 A o BB B K %#,2017.

[18]Lucas P W,Cottam D A and Mansfield T A.Alarge—scale
fumigation system for investigating interactions between air
pollution and cold stress on plants[J].Environmental Pollution,
1987,43(1):15-28.

[191Heagle A S,Body D E,Heck W W.An Open—Top Field Cham
ber to Assess the Impact of Air Pollution on Plants1[J].Journ
al of Environmental Quality,1973,2(3):365—368.

[20]Uprety D.C,GARG,et al.Carbon dioxide enrichment tech
nologies for crop response studiesfdl.Journal of Scientific
Industrial Research,2006,65(1 1):859—866.

11T R E M, i1, % FACE A T /INE A B BT 45
Ar 7Rk oA R 2 8 & ALD]. o AR A5 ARk 5747, 2009, 1 7(2):266—272.

EE® AT

KAV (1996—-), B i3k, LA 5 A WA A £ £ AR A
ZHFER BRI G ESEA

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 91



