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Abgract

The classfication, biologicd functions and the emlogica roles in the anogpheric chemica pro-

ceses o hiogenic wlatile organic compounds (BVOCs) emitted from plants of terresria ecosysems are sunr
marized in this paper. BVOCs are grouped acoording to their sructure and atmogpheric lifetime into four cate-

gories: ioprenes, noroterpenes, other reactive BVOCs and other less reactive BVOCs. BVOCs are emitted
from a diverse array of plants, and these emissons are dfected by environmenta factors and the chemicad traits

and synthes s mechaniams of different BVOCs. Fom a plant energetic gandpoint , BVOC emissons may sub-
gantially reduce the amount of carbon that is fixed by vegetation and consequently may srongy dfect plant
productivity. Why plants gve off such a relevant anmount of reourcesis gill a metter of debate. The nmog ac-
cepted opinion is the Thernotolerance Hypothes s, which gates that i oprenes protect photosynthed sfrom danr
age caused by high ledt tenmperatures. Thylakoid membranes become leaky at noderately high temperatures,
and ioprene could resde in thylakoid membranesfor a time and enhance hydrophobic interactions. The second
comnon hypothes s is that BVOCs serve as an antioxidant in leaves due to the rapid reaction of iprenes with
ozone and hydroxyl radicals. BVOCs play an inportant role in ome eoologica processes, such as deterring
herbivores and attracting pollinators. More recently , iprenes emitted by plants are thought to be asociated
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with the enhancement of nitrogen assmilation from the atnogphere. This idea is based on the fact that early
successond fores communities emit large amounts of isoprenes as a means for converting nitric oxide (NO)
emitted by silsto available formsdf nitrogen , such as nitrogen dioxide (NOy) |, nitric acid (HNOs) , and vari-
ous organic nitrates in the canopy atnogphere , which are assmilated by plants. In site of dl these hypothe
s, the biologca function of BVOCs 4ill is unclear due to the lack of direct evidence. BVOCs d ® play an
important role in anogpheric chemica processes. In the presence of NOx , BVOCs react in the atnogphere to
form tropogpheric ozone , an inportant pollutant in the anogphere. These reactions may d o cause a decrease
in the concentration of the hydroxyl radica (OH) which could lead to the accumulation of methane and other
greenhouse gases. A further consequence of these reactions is the formation of secondary organic aerosol parti-
cles, which has an irfluence on the regional climeate aswell ason the atmogpheric environment. Gompared with
other areas, ressarch on BVOCs in Chinaisin its begnning date, but some basc work has been conducted.
The work includes the idertification of BVOCs emitted from some important plants and factors irfluencing their
emisson, BVOCflux at different scales and in various ecosysems, and ozone concentrations in me areas,
which are thought to be related to BVOC emissons. In the future , research on BVOCs should focus on the fol-
lowing agpects: 1) BVOC surveysfrom different plant groups and their chemical and physcal propertiesin the
atnmoghere; 2) The biosynthes's and metabolic mechaniams of BVOCs in plants; 3) The roles of BVOCs in
plant- environment interactions; 4) Enhancement of the sudy of BVOCs in ssme ungudied regions, such as
tropical Ada; and 5) Modding of BVOCs.

Key words Ioprene, Moroterpene , Ozone , Atnogpheric chemigry , Environmental sress, dimate, Qobal
change
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Table 1 Categories and traits of biogenic volatile organic conpounds (BVOCs)
Foecies Lifetime in ar (h) Formula Qobd emisdon (TgC-a Y Exanple
1 2 CsHg 503
Ioprene Ioprene
a- B-
. CyoH
Moroterpene 0.5 3 107718 127 a- pinene ,B-pinene
BVOCs
H ’
Other reactive BVOCs <2 GHO, 260 Methylbuterol , Hexendl
BVOCs
H , ,
> GHO: 260 Metharol , Btharol , Acetone

Other less reactive BVOCs
Data are derived from Quenther e al. , 1995; Kesslmeier & Saudt , 1999; Penudlas & Llusa, 2001, 2003

,IPP MVA , ,
, 2C 3 (Tingey et al. , 1991)
3C 5 ! IPP )
, (Loreto e al. , 1996)
(Delwiche & Sharkey , 1993) , (Qenther ¢ al. ,
1991) ,
, (Owen et al. , 2002) ,
3
DMAPP , , , 3
( Y
,Rosengid  (2002) , Niinemets
DMAPP , , (2002) ( Pinus pinea) ,
DMAPP 656% 70%, , ,
DMAPP , ,
DMAPP , ) )
DMAPP )
1.2 Gershenon  (2000)
BVOCs (Mentha piperita) ,
, 127 Tg C(Quenther e al. , 12 20d
1995) 1.3 BVOCs
(Qaudt & Seufert, 1995; Mar- BVOCs 520 Tg C,
tin et al. , 2003) , ( Hevea brasiliensis) BVOCs ,
(Kiinger e al. , 2002) , (Quenther et
MVA al. , 1995) BVOCs ,
A IPP DMAPP,IPP DAMPP , BVOCs
(GPP) (Methylbuterol , MBO)

,MBO
( Qayeta . ,2003) MBO

1) Wang YF, Owen S, Li QJ (2006) . The inpact of land use change on the emisson pattern of volatile organic compounds (VOCs) from Xishuangbanna,
outhwesern China: |. ecophysologica agoects of nonoterpene emissons from rubber trees ( Hevea brasiliensis) . Tree Physidogy (in revison)
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