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Investigation on Emission Properties of Biogenic VOCs of Landscape Plants in

Shenzhen

HUANG Ai-kui', LI Nan’, Alex Guenther’,Jim Greenberg’ , Brad Baker'  Michael Graessli*, BAI Jian-hui’

(1. Shenzhen Guangming New District City Construction Bureau, Shenzhen 518107, China; 2. Shenzhen Fairy Lake Botanical Garden,
Chinese Academy of Sciences, Shenzhen 518004, China; 3. National Center for Atmospheric Research, Boston 80307, USA;
4. Department of Chemistry California State University, Los Angeles 95819, USA; 5. Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029, China)

Abstract : Isoprene and monoterpene emissions were characterized using flow and enclosure sampling method and GC-MS in USA for
158 species of plants growing in Shenzhen, China. This survey was designed to include all of the dominant plants within the Shenzhen
region as well as unique plants such as Cycads. These are the first measurements in a subtropical Asian metropolis. Substantial
isoprene emissions were observed from thirty-one species, including Caryota mitis, Adenanthera pavonina var. microsperma, Mangifera
indica and Excoecoria agalloch. Monoterpene emissions were observed from fifty-two species, including Passiflora edulis, Bambusa
glaucescens cv. silversiripe as well as some primitive and rare Cycadaceae and Cyatheaceae plants. For the first time some of red plants
have been measured, most of them have the ability of releasing terpene. These results will be used to develop biogenic emission model
estimates for Shenzhen and the surrounding region that can be used as inputs for regional air quality models.
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Fig. 1 Teflon sealed bags used for gas collection
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Table 1 ~ Species with isoprene emission among all sampled plants

GBS B S IR A ng- (g+h) 7
JREKBR Brainea insignis B EBEFl Blechnaceae 2.81
LWL IRAER Bowenia spectabilis JEFl Cycadaceae 4.27
B KAT Nandina domestica /NBER} Berberidaceae 3.27
¥riEME Eucalypius citrodora BE4IRAL Myrtaceae 17.10
T2 Melaleuca leucadendra e 4Bl Myrtaceae 12. 80
558 Syzygium cumini BEE 1R B} Myrtaceae 9. 66
# A4 K Cratoxylum cochinchinenses FEHPl Guttiferae 5.15
KT“FE3E Elaeocarpus apiculatus FLIEEL Elacocarpaceae 13.48
JKAHE Elaeocarpus hainanensis F13F} Elaeocarpaceae 2.61
R Excoecoria Agalloch KiEF} Euphorbiaceae 29.90
28 Aporosa dioica KiFEl Euphorbiaceae 1.72
FEVEREL Albizzia falcataria TFl Leguminosae 8.58
KA Acacia mangium TAF Leguminosae 5.09
121 5 Adenanthera pavonina var. microsperma T8} Leguminosae 33.45
H i Castanopsis fissa 723 Bl Fagaceae 3.56
KIFREE Casuarina equisetifolia AR} Casuarinaceae 1.46
KA Ficus virens var. sublanceolata ZF} Moraceae 6.28
M Ficus microcarpa ‘ Golden Leaves’ ZEl Moraceae 5.39
58 I35 Koelreuteria bipinnata JCH# TF} Sapindaceae 2.10
2R Mangifera indica WAL Anacarabiaceae 57.74
WS HIA Schefflera octophylla TR} Araliaceae 7.50
JeAIHE Nerium. oleander FATHERE Araliaceae 4.88
HWURBZ% Chrysalidocarpus lutescenes FitE Rl Palmaceae 15.97
{BRAERS Archontophoenix alexandrae FAtEARL Palmaceae 17. 05
AL ZE Phoenix roebelenii KR Palmaceae 4.90
FEAT Rhapis excelsa FitERL Palmaceae 3.68
S a3 Caryotamitis FitEARL Palmaceae 147. 96
i 235 Caryota ochlandra ¥Rl Palmaceae 1.88
THERF Raphia vinifera FEAREL Palmaceae 1.40
W AT Bambusa textiles ARAF} Graminae 2.67
KA Bambusa vulgaris ARAR} Graminae 4.50

1, B TR S RHE Y ) 5/8. S FHE R 1 165 M
XA B9 LB ARAE ) JC IS 5% ( Sonneratia apetala) |
8 ¥ ( Avicennia marina ) . #i £ B ( Aegiceras
corniculatum ) . K ( Bruguiera gymnorrhiza ) | ¥ 3&
( Sonneratia caseolaris) . K7 ( Kandelia candel) ¥4
T, HET R R s o T e 2 A AR AR )
6/7. LIEXTHI YRR BVOCs BT Z 4 F AR
HA X A A PRI 5T 50 AR 9 rp AR A
(Rhoeo discolo) . A€t 111 22 (Alpinia zerumbet cv.
variegata ) . 3% 5 % £ ( Cuphea sp.) . /N5 2217
( Bambusa glaucescens cv. silverstripe) , A XS H5 R
( Passiflora edulis ) | ¥ 1% & 2% F} ( Lantana camara

var. flava) HERCE RS . A IE B R I I A
TR AT (I LL R AR AT 1 I 3 90 LR
R P, o HE 5 BL ( Verbenaceae ) | %6 4 F Bl
( Myrsinaceae) |16 2 BL 45 2L W AR 9, & B HE 5
FLA R A HE R S A% 19 RE . T 2 0 Ik
R K H K F 8k ( Dioon spinulosum ) | A 1L 75 2k
( Cycas miquelii) & T % i 8k ( Bowenia spectabilis ) |
ML B K ( Zamia forfuracea ) , Bk 25 A5 Y1 JE KD A%
( Gymnosphaera podophylla ) . 75 2k BR ( Brainea
12 R B A H % ( Mikania micrantha ) WA — & & )
HEML.
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Table 2 Species with terpene emission among all sampled plants

eSS F B RHEGEE pg- (g-h) 7!
PR Gymnosphaera podophylla R EL Cyatheaceae 13.34
IERBR Brainea insignis 5 EHERF Blechnaceae 4.79
FETMN P IR R Bowenia spectabilis JEFl Cycadaceae 3.67
KIITF8K Dioon spinulosum JEFl Cycadaceae 15. 87
FIFRER Cycas miquelii FEAL Cycadaceae 5.56
BERLEK Zamia forfuracea IEFl Cycadaceae 1.42
Ly EHA Pinus massoniana #ABL Pinaceae 1.39
Y& BK2 Taxodium distichum F28} Taxodiaceae 1.05
INH-SERRTEE Gnetum parvifolium SEIRRIBEFR) Gnetaceae 5.14
WA F Litsea cubeba 8l Lauraceae 17.75
LEHEAY Cuphea sp. TJHZEF} Lythraceae 10. 92
W Z& Sonneratia caseolaris #F 3R} Sonneratiaceae 6.77
ToiRE 2 Sonneratia apetala W ZAl Sonneratiaceae 10.79
MR Passiflora edulis VEFEERL Passifloraceae 68.77
558 Syzygium cumini BE4 IR AL Myrtaceae 13.46
¥R Eucalyptus citrodora B4 IR Myrtaceae 2.90
BA[YTHEA" Terminalis arjuna fH FF Combretaceae 1.48
AME Bruguiera gymnorrhiza ZIHEL Rhizophoraceae 5.25
Bt Kandelia candel 2%} Rhizophoraceae 2.72
(PEYE Sterculia lanceolata TEHIR} Sterculiaceae 1.37
A4 38 Aleurites moluccana PG Euphorbiaceae 9.81
WHIEIR Cleidiocarpon cavaleriei K#F} Euphorbiaceae 5.7
212 Acalypha wilkesiana K#F} Euphorbiaceae 5.02
1144 Sapium discolor K#F} Euphorbiaceae 2.79
B Bischofia javanica KiEl Euphorbiaceae 1.98
A ERE Albizia falcataria TFl Leguminosae 13.37
W Cassia surattensis ISk Leguminosae 4.92
M B-ER Pithecellobium lucidum SR Leguminosae 1.90
XY SR Erythrina crista-galli TF} Leguminosae 1.51
T IRHE Ficus variegata var. chlorocarpa FFL Moraceae 1. 06
2 Castanopsis fissa 5Bl Fagaceae 2.78
AEVNBR Khaya senegalensis R Meliaceae 5.97
F58% Litchi chinensis JoB TRk Sapindaceae 15.32
P28 Koelreuteria bipinnata TeHFFl Sapindaceae 6.33
W5 Cerbera manghas BEM AL Anacarabiaceae 1.61
BRI Schefflera octophylla TLNF}L Araliaceae 7.74
F89 Rhodo dendron pulchrum FASAEFR} Ericaceae 2.78
HAAERS Aegiceras corniculatum 44 F Myrsinaceae 10. 88
W Allamanda schottii JeATHEE Araliaceae 2.21
T A F] Hamelia patens 75 5Bl Rubiaceae 1.74
FHSAE Ixora chinensis 745 5B} Rubiaceae 1.59
TREELS Carmona microphylla R} Boraginaceae 10. 64
7 H %4 Mikania micrantha 4%l Compositae 2.92
3 Avicennia marina DRIl Verbenaceae 12. 69
AL LB} Lantana camara var. flava ¥R R} Verbenaceae 8.51
UEAE Rhoeo discolor H5 B0 FRL Commelinaceae 2.44
AEMHa 11122 Alpinia zerumbet cv. variegata ZF} Zingiberaceae 4.21
EAERE Archontophoenix alexandrae FEREEL Palmaceae 3.53
T3 Phoenix dactylifere EitE Rl Palmaceae 3.26
BT Cocos nucifera FitE Rl Palmaceae 1.31
INBELLAT Bambusa glaucescens cv. silverstripe ARAEL Graminae 56.37
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(1) WEA B2 HE VOCs 8 1 W 4k i ok
A KRR PN Dl BAAE Py i DI Ao 5 ol AR
R R EGAAMBHEY), B AR R S
BRGEAE R A TRYIT VOCs HE RIS B BTERAR K
SEAN BN B AT HEAT K AR ek Ak LA K 28
DMK 74Pk K 5 7 bR A5 R ol e 2 I B 45
I BVOCs BEUE LA N B BN R 2 — RS e ]
HeCR D S CASHE I BVOCs R 30845 ] 1 s /b
W R A A Y L2
(2) WFFE T YO At AT TR T R A 1Y) 20 A%
MAEY AT T 5, P LI R ERE | B R
( Verbenaceae) . %5 4 4l ( Myrsinaceae ) | 1 5 8l 4
CUASMRAE ), G sl B A7 2650 0 1) I TR0 P 445 1Y)
RE s, SR TH AR el b A v /2R T ESOAS SR %26
Y.
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