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Abstract

Aims Understanding the changes in N and P concentration in plant organs along the environmental gradients can
provide meaningful information to reveal the underline mechanisms for the geochemical cycles and adaptation
strategies of plants to the changing environment. In this paper, we aimed to answer: (1) How did the N and P con-
centration in leaves of evergreen and deciduous woody plants change along the environmental gradients? (2) What
were the main factors regulating the N and P concentration in leaves of woody plants in the shrublands across
southern China?

Methods Using a stratified random sampling method, we sampled 193 dominant woody plants in 462 sites of 12
provinces in southern China. Leaf samples of dominant woody plants, including 91 evergreen and 102 deciduous
shrubs, and soil samples at each site were collected. N and P concentration of the leaves and soils were measured
after lapping and sieving. Kruskal-Wallis and Nemenyi tests were applied to quantify the difference among the
organs and life-forms. For each life-form, the binary linear regression was used to estimate the relationships be-
tween leaf log [N] and log [P] concentration and mean annual air temperature (MAT), mean annual precipitation
(MAP) and log soil total [N], [P]. The effects of climate, soil and plant life-form on leaf chemical traits were
modeled through the general linear models (GLMs) and F-tests.
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Important findings 1) The geometric means of leaf N and P concentrations of the dominant woody plants were
16.57 mg-g~* and 1.02 mg-g ™, respectively. The N and P concentration in leaves (17.91 mg-g™, 1.14 mg-g™) of
deciduous woody plants was higher than those of evergreen woody plants (15.19 mg-g~, 0.89 mg-g™). The de-
pendent of leaf P concentration on environmental (climate and soil) appeared more variable than N concentration.
2) Leaf N and P in evergreen woody plants decreased with MAT and but increased with MAP, whereas those in
deciduous woody plants showed opposite trends. With increase in MAP, leaf P concentration decreased for both
evergreen and deciduous woody plants. 3) Soil N concentration had no significant effect on both evergreen and
deciduous woody plants. However, leaf P concentration of the tow increased significantly with soil P concentra-
tion. (4) GLMs showed that plant growth form explained 7.6% and 14.4% of variation in leaf N and P, respec-
tively. MAP and soil P concentration contributed 0.8% and 16.4% of the variation in leaf P, respectively. These
results suggested that leaf N was mainly influenced by plant growth form, while leaf P concentration was driven
by soil, plant life-form, and climate at our study sites.
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1996; Reich, 2005). A T i KALHL 24K, EY)
TP R P R e, AR, ISR
S0 AR N I B 03 T SR B DLodE B 3 58 PR ] (Reich &
Oleksyn, 2004), K, S fE. TIERCAIEYE
Feen BN PE & E LB . #F 70K I N,
BB 5 AN 8 1) 5% F DR & DX I B a4 R 1 1
7= 5 1M A A (Reich & Oleksyn, 2004; Han et al.,
2005; Kerkhoff et al., 2005; He et al., 2008; T MN.Z%,
2011; 3%, 2011; Sardans & Pefiuelas, 2013;
Hong et al., 2014; Yang et al., 2014); [Fff, #H[FZh
e T 90 2 — B X EY D se R
Sk S I GE PA 558 1) () 3 R AN AR S R G B AH AR
H(Diaz & Cabido, 2001). [Fit, FREANFEDRETIAE
VIZE RN, PEEIBMIEM ) R, AT
o 7 it A 2 2R G0 5 A R AR ) % 4 1 S BR
I FEFIHLH (Aerts & Chapin, 2000; 4 72 2 1k
Az, 2005; XIFESE, 2012).
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Klgmia 2 142, 2007), 2Rt ERS RS TR0 TER R
T ELI BT (5 21445, 2006; Piao et al., 2009). # % H
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(5K WV EZ, 2003; He et al., 2006, 2008; {5 A%,
2007; H #&5%F, 2008; T JLAE, 2011; ARGERAE,
2011; Chen et al., 2013; Cornelissen et al., 2014;
Hong et al., 2014; Nottingham et al., 2015; Pan et al.,
2015; Petter et al., 2016), &IAFEIHEERAEYIH N,
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EE T HEARAKMEY) . AEEYAEREA D AEKIR
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YA EN. PR A/ DZ BB, HAHKH R ZAE
JB77 (6 SCHFAE, 2009; Yang et al., 2014; 25 R\4E,
2015); ¥, AR AL XM 4 BR RS R 1 it
N. PR 4L (Elser et al., 2007), {H K45
W FE A R S AN Rl D RE A N PXS A Al 1
¥y BB EE (Chen et al., 2013). [KItk, 7EHRTE A
TR NS RGEA A ARG RLR BN P& &
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IR T 57 18 . SR s PR R AL )

T 7 77 Hh A By ARG L X, S5 6T
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Table1 Leaf N and P concentration of dominant woody plants in shrublands across southern China

R N & N content (mg-g™) P% & P content (mg-g™)
Life-form

n GM Range Ccv n GM Range Ccv
HEEAAAEY) Evergreen woody plants 91 15.19° 7.68-33.00 0.31 91 0.89° 0.37-3.81 0.52
M AZAAEY) Deciduous woody plants 102 17.91° 5.06-43.78 0.35 102 1.14° 0.18-4.04 0.47
FraARAEY) All woody plants 193 16.57 5.06-43.78 0.35 193 1.02 0.18-4.04 0.50

GM. n. RangefICV A JUIT V%0, FEAKL. JERIAAL 7 2% aflbRm i AR AR A SV B e R S 2 7 B3 (p < 0.05).
GM, n, Range and CV were geometric mean values, statistical samples, variation range and coefficient of variation, respectively. “a” and “b” indicated signifi-

cant difference (p < 0.05) between evergreen and deciduous woody plants.

¥=-0.0001x + 1.20
R=0.010, p=0.043

log M % log [leaf N] (mg-g™)

¥=0.0001x+ 105,
R =0026, p<0.001

30 500 1000 1500 2000 2500
AR MAP (mm)
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AR MAT (°C)

Bl FTHRIEMERKERTHGAS B)RITEHAA(C,
D) R R RN .

Fig. 1 Effects of mean annual temperature (MAT) and mean
annual precipitation (MAP) on leaf N concentration of ever-
green (A, B) and deciduous woody plants (C, D).
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S 7 4H 24 (&I3B, r? = 0.176, £1%:0.26; KI3D, r* =
0.170, #1%0.29).
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Fig. 2 Effects of mean annual temperature (MAT) and mean
annual precipitation (MAP) on leaf P concentrations of ever-
green (A, B) and deciduous woody plants (C, D).
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Table 2 Summary of general linear models for leaf N and P content of woody plants

[X-¥ Factor

M A& A Leaf N content

- H 4 Leaf P content

DF MS F SS (%) DF MS F SS (%)
AR Life form 1 2.08 78.51 76 1 5.79 199.75 14.4
BRI MAT (C) 1 0.07 2.68 1 0.00 0.05
EMKE MAP (mm) 1 0.09 3.24 1 0.31 10.52 0.8
3% A& Soil N content (mg-g™) 1 0.03 1.22 1 0.37 12.91 0.9
+ 3RS & Soil P content (mg-g™) 1 0.63 23.58 23 1 6.57 226.60 16.4
DF. MS. FRISS/ MIE /R H B PGz F IR, FEMS R FIRRBE, IRMFEERp <0.05.

DF, MS, F and SS represent freedom degree, mean sum of squares, F value and interpretation quantity of each factor. F values in bold indicate p < 0.05. MAT,

mean annual temperature; MAP, mean annual precipitation.

1.8 A 1.0r B
0.6
- 02
B0
% _ =02
— &0 B
= %" -0.6 et 202664003
= = =076, p < 0.001
g = -10 ¢ P
,52” 3 1.0 ¢ D
i 2 06
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= Fy
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0.6
-0.6 ) y=029x+0.16
02 p=095 10 D R=0170, p< 0,001

215 -1 =050 05 1
log +3E% log [soil N] (mg.g™)
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log 37 log [soil N] (mg-g™)

B3 LA, B EAER(AL B)FIVEAA(C, D)
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Fig. 3 Effects of soil N, P concentration on leaf N, P concen-
tration of evergreen (A, B) and deciduous woody plants (C, D).

mg-g (2R S 2015), LLAEMIBFS R, BT
LA 243 5 B v Ui B 2K A T IR A A I R
N. P& & (McGroddy et al., 2004; Reich & Oleksyn,
2004), AHITFE XA T Fs MOy, 26 B2 I K
MATFIMAPE 51 o 4 e 0 il B 0 B 7K ] i vy i 11
B A A AR RS, TR Ia IR, T2 2L
BKMIN. P# & (Reich & Oleksyn, 2004; He et al.,
2008; Cornelissen et al., 2014). Kt 5 E b5
X A KRR BE ORI Fe AR L, o [ R 5 E A AR
HAEBIRHIMHN, PE&E,
42 HFRBFAKXEYTN, PEERIFNT
HEYAEFEEZHN, PER—A R B ER T,
DAAE K &0 7L v BB R A G B BN, P
b2 B AR AE B3 2 F(Reich & Oleksyn, 2004;

Han et al., 2008; Chen et al., 2013; Sardans & Pefiue-
las, 2013; Pan et al., 2015), & ¥y AIAK HA K
&Y% BN P A A A B AR R 1
WY&, FANEDSEN. PEREEEYR IR
DL 7 73 R I 280K B 25 45 ) B (Han et al., 2005;
Agren, 2008). AHF L H, HEEFITE I AR AAEPI N
TEAMEREZER, EHARKHEYHTING P E
(17.91 mg-g", 1.14 mg-g™) &3 & T % GAR A MY
IH(15.19 mg-g™, 0.89 mg-g™)(F1), A iEA A4 5l
RFEH AN P& EL7.6%R114.4% 178 F(K2) . %45
REZRFNEZAREEYIM i, 5K
AR, EE BAEKP IR IR RS
()55 73 F1] FH SR & AN SR v K 3R 20 R R AR R T
IR, WaRARAEY T ER T EZREN T
Fr ORI RS R SCHE, T3 B B V& AR A ) B
R E A Z A 775> & 2 (Edwards et al., 2014), {H
W R IRE B RK AL ER R, fRIEHREAR
r TR R 205, AT sk ot - 458 75 2 R A i
SR, V& AR AR I8 i B v 8> HAE AR 2=
T ZEHONIR R BRARVE i ) 1 R R R A
I, EAE B R VR ) O AR AN IR oy R,
BEBESEY S EREMFES . FRIE
HF AN [5) A 3 28 A 40 %) 40 o o A1 0 7 40 ) P S s 1)
SRR, HETT O E MY 28 B 18 I T0 3 & & (He
et al., 2008; Wu et al., 2012), ¢4 KR
(Agren, 2008).

AR HERETE I, BT RENTOR AP
BEENGERAE RN RN, HEHNEZR
B REH M (ERY), 4535 DU HAh XA
A—8 MFKE L, BEYHNEGZEPEERS

doi: 10.17521/cjpe.2016.0251

O 4= A4 Chinese Journal of Plant Ecology



36 fHYA A 2E4R Chinese Journal of Plant Ecology 2017, 41 (1): 31-42

HE R HR IR R, RIWHB BRI EARES
(Sterner & Elser, 2002; Chen et al., 2013; Pan et al.,
2015). SR, HEEARARTEDIPE B 7 (7 R
#(CV) = 0.52) 8.3 = Ti& H ARAMEYI(CV = 0.47),
Ut B A T AR )R P A5 1 1 8L e 7 P ) 22 7
BUOR, 52BN . AR AR R
AFEYIH N P B Mg R 7 3R I — s IR O 1
(K1, E2), HAEGLM A Hir &5 B rh R B H A 5 Y 2
MR N B R R E R R, HXTrPa &
M DTRR RN . 25 SRR I [ 5 HE AR AR A
PN & EE A A KT R E, ZHIRY
Wi 552 /0N, Wy P2y D) B2 A 353 IR] - R 4 A 3 2R X
HELM
43 SIERFTIEINEARHAN, PEERFT
HEE FRICR S BRI —E E5 IR
WE FR TG R RE )y, RS IR 2 R A HAE
Mz R, fERREERRE L, SaHREHEY
N, P& & [ MAT 3 & F1 MAP 38 12 35 i 2>
(Glsewell, 2004; Hedin, 2004; McGroddy et al.,
2004; He et al., 2006; Agren & Weih, 2012; Chen et
al., 2013). R, [ FE 7 A R AR R AR
YN, P& &5 EFE TR /AR (KL, E2),
Ho g ARAEMY TN, P& 2 5Han%%(2005) 5
ReichAl10leksyn (2004) {14 7045 RAFAE —FER IR
B, R CRRR - AR AN PR E
(3G I AT AR A AR R B, DR B R
g m, AN, PEE 2B (Reich & Olek-
syn, 2004). [AIEf, BErrt N, P& EYE
MR R (Yang et al., 2014), LA RESE 4L
Z K AT EN . PRIWRIATER, H3EFR 01
ALERAF I FEAG, I FBCR SRR NN, PE&E
SRR R, EHARAREYHN, PEERE
MAT FIMAP Tt 7 1 2 38 e %%, vl R e m i
FEFNEL 22 W K 22 IR 7 43 i e, 38 0 338 57 73 1)
AR O, A, IR RS, YA
AP E KR, BEHN. PE & BT 2
MR AR TS TR, B E AR AEYHN, P
B BB AT SRR A AR K B B G i 2 3G
X T RE TR R AN P& EAR R
GLM 7 # 45 R wom A R X NS 235 3% A
E R, T MAP ] REPE 28 7 (1)0.8% (£2).
G — 7 T A R ARG R EEAR NS & P&
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At N5 RO F (B, B2), HR3H TR R A
AKKTNE B EP & &= IR, 55— 7T 5N PSR
AARARAN [ N O . AEADR P INSRVE 78 A2 (K<
AN, T 28 K5 2 B P U AR 22 A - 358
W, RPN R E A A KAk, HAE
WL 2 S A AL R 2 2, FRK R in S 8+
B A o, LIRS BRI SRAG PR, kT
PR TS E R RIPE R, 4385 LIBFER R
(Reich & Oleksyn, 2004)FH 75 &, Bl H [E rE 77 B KA
%, KIFEH], LIRS, SRRy
AR, M S8 T H SRR AR A
P 5 MAPHI A R (K2B. 2D).

— G B A RIGLM 43 #r18 BoR NS &
(3G e AR A N B S R, AR SN
BANE, H AR AR AP b LR
(8 N3y B 1 N (%138 3D), +IEPA &) Ll
fiF P 3 B 16.4% 1) A8 57 (3 2) » — 7 THI A v [l R 7
ERZ W, LR SRIEARE, WA, 1
P AT A5 1 AE 4 [ AN 4RI Rl A AT 3K
(TE¥5%%, 2008). 75— J7 T 1% X 18 i N T B [X 4K,
R K NTIC R LA 7524 25 2R B34 2N RITIR 265 48 P-4
&, 2014), & EBRAIPIC R X AR AL S AU,
LS AR A K B PR A AR T NT 5 S R R
BRI LLAL, ZBL S8 SN P F 7 b A o,
T 210 T3P 78 2 I 1% DL F IR I P I LA ALAS 1
T A58 £E 74 4 (Sterner & Elser, 2002). +-3EP & &
SHEARM P& R F IR RS E S TA0%, 431
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Appendix |  Plant catalogue and life form of dominant woody plants in shrublands across southern China

B4 Family J&4 Genera 4 Species HEVERY Life form
J\AHEL Alangiaceae J\faHUJE Alangium JRA Alangium platanifoliam # M Deciduous
WAL Anacardiaceae Wi JE Cotinus HH5 Cotinus coggygria 7% Deciduous
MR Anacardiaceae ERIEAE Rhus A Rhus chinensis 7% Deciduous
ML Anacardiaceae )& Toxicodendron $%4 Toxicodendron succedaneum 7% Deciduous
F#FkE Annonaceae {E/% )& Desmos fBJ% S Desmos chinensis 4t Evergreen
F#HHFL Annonaceae %% )& Polyalthia 4fi%E AL Polyalthia cerasoides W%k Evergreen
7R Annonaceae HEHMJE Uvaria £ AL Uvaria microcarpa %k Evergreen
AFFF Aquifoliaceae X5)E llex FEEM llex asprella %™ Deciduous
A7 FH Aquifoliaceae A5 llex HH-%7  llex bioritsensis ‘H &% Evergreen
AR Aquifoliaceae A7 lex A7 llex chinensis 4% Evergreen
2% Aquifoliaceae X558 lex K475 llex latifolia W%k Evergreen
X35%L Aquifoliaceae A58 llex H A% llex pedunculosa 4% Evergreen
FnEl Araliaceae AR Aralia 4 Aralia chinensis % Deciduous
AAEL Gramineae Hi7T)® Fargesia #i7T Fargesia spathacea H 2k Evergreen
AAR] Gramineae NI7T)@ Phyllostachys %7 Phyllostachys nidularia H 4k Evergreen
AAEL Gramineae WI7T)E Phyllostachys 41 Phyllostachys sulphurea H 2% Evergreen
MeARl Betulaceae JEHEANiJE Carpinus FEHEAH Carpinus turczaninowii 7% Deciduous
Rl Bignoniaceae SEEM)E Radermachera SEE M Radermachera sinica 4k Evergreen
R} Boraginaceae FE M JE Carmona £ K # Carmona micarophylla &k Evergreen
BAFL Caprifoliaceae NIBEAJE Abelia ¥k 4 Abelia chinensis 7% Deciduous
HAF} Caprifoliaceae ¥ 8 Viburnum 4 f1l13€5% Viburnum chinshanense ‘H &k Evergreen
ZAXFL Caprifoliaceae JE5% & Viburnum 3% Viburnum dilatatum 7% Deciduous
A4EL Caprifoliaceae J3% & Viburnum 21 3JE3 Viburnum erubescens H 4% Evergreen
H%&FL Caprifoliaceae ¥ )8 Viburnum BRAZJE3E Viburnum propinguum %k Evergreen
B4F} Caprifoliaceae FE3#JE Viburnum JHEIEE Viburnum utile H 4% Evergreen
BAF} Caprifoliaceae Farf£)E Weigela 1L H Weigela japonica var. sinica 7% Deciduous
TPFEl Celastraceae MR Celastrus MM Celastrus orbiculatus ¥ Deciduous
PF#} Celastraceae FEHAJE Maytenus FIFEEA Maytenus variabilis # %k Evergreen
A2 R Connaraceae 2L )& Rourea £LHj#% Rourea minor 4t Evergreen
2%} Coriariaceae %) Coriaria 2 Coriaria nepalensis 751 Deciduous
1hZE% A} Cornaceae AR Toricellia FMEEEA Toricellia angulata ¥ Deciduous
Hik A} Ebenaceae it J& Diospyros T hli Diospyros kaki var. silvestris # M Deciduous
FLASTER} Ericaceae BHAEE Lyonia /NREEZERAE Lyonia ovalifolia var. elliptica ¥ Deciduous
FLESAERL Ericaceae FLA%J® Rhododendron 14 Rhododendron mariesii 7% Deciduous
FLESAERL Ericaceae FLE%)# Rhododendron #:6% Rhododendron simsii % Deciduous
FLAESAERL Ericaceae HRSJE Vaccinium Fifh Vaccinium bracteatum 4t Evergreen
FASIER} Ericaceae RS JE Vaccinium SRR Vaccinium carlesii H 43 Evergreen
KLRSAEEL Ericaceae A5 R Vaccinium VLA Vaccinium mandarinorum 4k Evergreen
KikFl Euphorbiaceae LI FRFTFJE Alchornea T35 1ILFRAT Alchornea trewioides 7% Deciduous
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B4 Family

J&4 Genera

Fh4 Species

HEGERY Life form

KA} Euphorbiaceae
KAl Euphorbiaceae
KA} Euphorbiaceae
KAl Euphorbiaceae
K#Al Euphorbiaceae
KikFl Euphorbiaceae
K#Al Euphorbiaceae
72} %l Fagaceae
7t} Bl Fagaceae
72} %l Fagaceae
7521k Fagaceae
72} Bl Fagaceae
752}k Fagaceae
7t} Bl Fagaceae
7t} %l Fagaceae

7i 1Bl Fagaceae
72} Bl Fagaceae
7521k Fagaceae
7t} Bl Fagaceae
72} %l Fagaceae

KR TF} Flacourtiaceae
KAFH#} Flacourtiaceae
KIRFE Flacourtiaceae
IRl Guttiferae
HE#AL Guttiferae
428458} Hamamelidaceae
£26HiR Hamamelidaceae
42458} Hamamelidaceae
SZEMERL Hamamelidaceae
Sk Juglandaceae
¥l Lauraceae

#ik} Lauraceae

#iRl Lauraceae

#ik} Lauraceae

#Rl Lauraceae

¥l Lauraceae

#Rl Lauraceae

#iRL Lauraceae

#ik} Lauraceae

#aRl Lauraceae

¥l Lauraceae

#Rl Lauraceae

TRl Leguminosae
ZFl Leguminosae
EFRl Leguminosae

& Fl Leguminosae
HA} Leguminosae
TRl Leguminosae
HA} Leguminosae
Rl Leguminosae

& Fl Leguminosae
Rl Leguminosae
AL Leguminosae

H A} Leguminosae

H [FHAJE Bischofia
ST E Breynia
H#:TJE Glochidion
¥ AdJE Mallotus

7 4)E Mallotus
HREkJE Phyllanthus
i) Sapium

ZEJ& Castanea

¥ )& Castanopsis

7 XJ& Cyclobalanopsis
#XJE Cyclobalanopsis
#HXJ& Cyclobalanopsis
#XJE Cyclobalanopsis
F¥RJE Lithocarpus
FRJE Quercus

#RJE Quercus

#¥RJE Quercus

¥RJE Quercus

#¥RJE Quercus

FRJE Quercus

48 @ Bennettiodendron

HIEAJE Flacourtia
Fit%JE Scolopia
#4AJE Cratoxylum
4:#2BkJ8 Hypericum
EIAEJR Corylopsis
&2 M3)E Hamamelis
WA R Liquidambar
HEAJE Loropetalum
A H & Platycarya
LWLAMUR Lindera
L#tUE Lindera
WA Lindera
L#tUE Lindera
KRZLTE Litsea
AZETJE Litsea
KRZETE Litsea
KZETE Litsea
KRZETJE Litsea
KZETE Litsea
JEA4EJE Machilus
M8 Machilus
GH W Acacia
G¥ & Albizia

G W& Albizia
LHLE Amorpha
¥ F JE Bauhinia
£ H ) Bauhinia
Z8)% Caesalpinia
WA J® Campylotropis
#H#)E Dalbergia
#fEJE Dalbergia
AK#EJE Indigofera
K& Indigofera

H FHA Bischofia polycarpa

METH#f Breynia fruticosa

F4%-F Glochidion puberum

H#5m Mallotus apelta

4@ Mallotus japonicus var. floccosus
#H-T Phyllanthus emblica

541 Sapium sebiferum

FZE Castanea seguinii

T fi#% Castanopsis sclerophylla

# X Cyclobalanopsis glauca
47X Cyclobalanopsis gracilis

Z k7 X Cyclobalanopsis multinervis
27X Cyclobalanopsis oxyodon
F# Lithocarpus glaber

AR Quercus acutissima

Hi% Quercus aliena

/IR Quercus chenii

F1#k Quercus fabri

FEARMIME Quercus serrata var. brevipetiolata

##E Quercus variabilis

LLIH:AE Bennettiodendron leprosipes
Hl# A Flacourtia indica
BERFI# Scolopia henryi

# 4K Cratoxylum cochinchinensis
4:#2#k Hypericum monogynum
EIEAE Corylopsis sinensis

425 Hamamelis mollis

WA Liquidambar formosana
HEA Loropetalum chinense

b #& M Platycarya strobilacea

5,74 Lindera aggregata

MM Lindera communis

#M-T Lindera fragrans

1AM Lindera glauca

XA Litsea cubeba

JEfAZET Litsea glutinosa
FEIHARZET Litsea mollis

KT Litsea pungens

$ARif% Litsea rotundifolia var. oblongifolia

BEMARZET Litsea veitchiana
HORIEHE Machilus grijsii

2% -EidHE Machilus velutina
4% Acacia farnesiana
4 Albizia julibrissin

LI#E Albizia kalkora

2 Amorpha fruticosa
JeZii# Bauhinia championii
£ F Bauhinia purpurea

= 5E Caesalpinia decapetala
TR Campylotropis macrocarpa
#54# Dalbergia hupeana

% & Dalbergia mimosoides
J5ARHE Indigofera carlesii

i Indigofera pseudotinctoria

¥ Deciduous
W4k Evergreen
¥ Deciduous
# M Deciduous
751 Deciduous
¥ Deciduous
751 Deciduous
7% Deciduous
W4k Evergreen
H 4t Evergreen
4% Evergreen
H 4% Evergreen
4t Evergreen
W4k Evergreen
¥ Deciduous
# M Deciduous
7% Deciduous
¥ Deciduous
751 Deciduous
7% Deciduous
W4k Evergreen
7% Deciduous
4% Evergreen
‘4% Evergreen
¥ Deciduous
# M Deciduous
7% Deciduous
# M Deciduous
‘4% Evergreen
¥ Deciduous
‘4% Evergreen
H 4t Evergreen
W4k Evergreen
7% Deciduous
¥ Deciduous
‘4% Evergreen
¥ Deciduous
# M Deciduous
H 4t Evergreen
W4k Evergreen
‘4% Evergreen
4t Evergreen
&1 Deciduous
¥ Deciduous
# M Deciduous
¥ Deciduous
4t Evergreen
751 Deciduous
¥ Deciduous
# M Deciduous
7% Deciduous
# M Deciduous
751 Deciduous
¥ Deciduous
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B4 Family

J&4 Genera

Fh4 Species

HEGERY Life form

ZFl Leguminosae
EFRl Leguminosae
HAAL Liliaceae
FJEZERE Lythraceae
#3%%%} Malvaceae
#iZEEl Malvaceae
4R Melastomataceae
4Ll Melastomataceae
TSR} Melastomataceae
Al Meliaceae

%%} Moraceae

%%} Moraceae

%%} Moraceae

%%} Moraceae

%} Moraceae

%%} Moraceae

%%} Moraceae
H44F Myrsinaceae
B4Rl Myrtaceae
k4% Myrtaceae
Be4 Rl Myrtaceae
k4% Myrtaceae
Be4 iRt Myrtaceae
AKEF} Oleaceae
KEEL Oleaceae
ABER} Oleaceae
#&uMFL Pandanaceae
WEMAER} Pittosporaceae
4=kl Rhamnaceae
228l Rhamnaceae
R4=Fl Rhamnaceae
2%} Rhamnaceae
Tk} Rosaceae

%l Rosaceae

#iF} Rosaceae

e

iRl Rosaceae

preesy

%Al Rosaceae

praey

7k} Rosaceae

iRl Rosaceae

praey

Al Rosaceae

T

g

I

Z

EEEE

g
=

&

Egt

#kl Rosaceae
#iF} Rosaceae
iRl Rosaceae
L Rubiaceae
#H Rl Rubiaceae
PRl Rubiaceae
FEEFRL Rubiaceae
#EB} Rubiaceae
#EEFL Rubiaceae
#H Rl Rubiaceae
PiE R} Rubiaceae
2% %L Rutaceae
2 FL Rutaceae

Z#/FH Rutaceae

B B E

B B4

BRI T )& Lespedeza
HRAEXE Leucaena
Je i )& Dracaena
748 Lagerstroemia
HRAEIE Urena
HRIEE Urena

74 F)E Melastoma
F4LFHE Melastoma
4 #i7 IR Osbeckia
HAHJE Cipadessa
¥#4)E Broussonetia
¥R )@ Broussonetia
#iJ& Cudrania

¥ )& Ficus

¥ )& Ficus

¥ )& Ficus

FSEr AR Streblus
BATIE Myrsine
i#A )% Baeckea
FA)E Psidium
BE4: R J® Rhodomyrtus
TWitkJE Syzygium
BB Syzygium
Jigr#)E Chionanthus
% piJ& Ligustrum
5@ Ligustrum

#& Yokt JE Pandanus
AR JE  Pittosporum
fR4%J8 Rhamnus
258 Rhamnus
fR4%J8 Rhamnus
MR Sageretia
BEJE Amygdalus
H45 )8 Padus
KiifiJE Pyracantha
FPEAJE Raphiolepis
# )8 Rosa

75 Rosa
T JE Rubus
5422 )@ Spiraea
Z28%i )% Spiraea
5427 )@ Spiraea
Z48%i )% Spiraea
KAL) Adina
KETEIE Adina
f-EAJE Canthium
HETJ8 Gardenia
BT #J® Leptodermis
4168 Mussaenda
JUH5JE Psychotria
NHEE Serissa
8 Clausena
1EMUR Zanthoxylum
e Zanthoxylum

BB T Lespedeza bicolor
A Leucaena leucocephala
W E A Dracaena cambodiana
74 Lagerstroemia indica
HubkfE Urena lobata var. lobata
#RAE Urena procumbens
B+ Melastoma candidum
FF#& Melastoma sanguineum
K Osbeckia opipara
KEBHEH Cipadessa cinerascens
/¥ Broussonetia kazinoki
I Broussonetia papyifera
¥i# Cudrania tricuspidata
1I#% Ficus heterophylla

X% Ficus hispida

¥# Ficus microcarpa

A Streblus taxoides

A7 Myrsine africana

A Baeckea frutescens

F AR Psidium guajava
BE4:4 Rhodomyrtus tomentosa
71# Syzygium buxifolium

J7 BBk Syzygium tephrodes
WA Chionanthus retusus
451 Ligustrum lucidum

/N Ligustrum sinense

& 5um Pandanus tectorius
AR Pittosporum tobira
KM%k Rhamnus crenata
[BH- 5.2 Rhamnus globosa
45§45 Rhamnus rugulosa
MG Sageretia thea

Bk Amygdalus persica

#4% Padus racemosa

JKJif Pyracantha fortuneana
FBEAR Raphiolepis indica
/N Rosa cymosa

#fiE Rosa xanthina

3F Rubus parkeri

FRIH- 45283 Spiraea cantoniensis
FRiEZE 2GS Spiraea chinensis
HEBSEL% Spiraea hirsuta
SRULS52E% Spiraea veitchii
KHETE Adina pilulifera
4K L Adina rubella
¥ Canthium horridum
¥eT Gardenia jasminoides
7K Leptodermis oblonga
K485 Mussaenda esquirollii
JUAT Psychotria rubra

7NHE Serissa japonica
i35 {7 Clausena excavata
AL Zanthoxylum armatum
FiMEAEHL Zanthoxylum avicennae

¥ Deciduous
¥ Deciduous
H 2% Evergreen
7% Deciduous
751 Deciduous
¥ Deciduous
‘4% Evergreen
H 2k Evergreen
W4k Evergreen
¥ Deciduous
¥ Deciduous
7 Deciduous
¥ Deciduous
7% Deciduous
H 2% Evergreen
W4k Evergreen
‘4% Evergreen
4t Evergreen
‘4% Evergreen
H 2% Evergreen
W4k Evergreen
H 2k Evergreen
4t Evergreen
7 Deciduous
4t Evergreen
W4k Evergreen
H 2% Evergreen
W4k Evergreen
751 Deciduous
¥ Deciduous
751 Deciduous
7% Deciduous
7% Deciduous
7% Deciduous
4% Evergreen
‘4% Evergreen
¥ Deciduous
7% Deciduous
¥ Deciduous
¥ Deciduous
7 Deciduous
¥ Deciduous
751 Deciduous
H 2% Evergreen
¥ Deciduous
H 2% Evergreen
4% Evergreen
7 Deciduous
¥ Deciduous
W4k Evergreen
H 2k Evergreen
W4k Evergreen
7 Deciduous
4t Evergreen
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MR (L) Appendix I (continued)

B4 Family J&4 Genera Fh4 Species HGERY Life form
Z#FL Rutaceae 1EHUE Zanthoxylum 1EM Zanthoxylum bungeanum ¥ Deciduous
A&l Salicaceae M@ Salix FEHl Salix integra &1 Deciduous
¥Rl Salicaceae Mg Salix FKAEM Salix variegata 7% Deciduous
¥kl Salicaceae HijE Salix =4 Salix wallichiana 7% Deciduous

JTof-FFL Sapindaceae
JRHFR} Saxifragaceae
JREHEl Saxifragaceae
JREHEL Saxifragaceae
AR Simaroubaceae
KA}l Staphyleaceae
FEMIA} Sterculiaceae
%A% R} Styracaceae
% A FFF} Styracaceae
% A& F| Styracaceae
LA} Symplocaceae
IL#LAL Symplocaceae
AR Symplocaceae
AR Symplocaceae
i ZE %} Theaceae
ILiZ%&} Theaceae
25 %} Theaceae
ILiZ%F} Theaceae
th%$F Theaceae

i ZE A} Theaceae
th%$FH Theaceae
25 A} Theaceae
1LiZ%F} Theaceae

i Z5A} Theaceae

i ZE A} Theaceae
th#$FH Theaceae

i ZE A} Theaceae
}4#& A} Thymelaeaceae
e F} Tiliaceae

&l Ulmaceae

HiFt Ulmaceae

Hikt Ulmaceae

HiFt Ulmaceae
HREEL Urticaceae
TRl Verbenaceae
LHETRL Verbenaceae
LRl Verbenaceae
LRk}l Verbenaceae
LRl Verbenaceae
TRl Verbenaceae
LHEE R Verbenaceae
TRl Verbenaceae

ToET R Sapindus
A Itea

RAE Itea

AR Itea
A% Harrisonia
Y7 #5H5)E Euscaphis
T /E Pterospermum
Mg Alniphyllum
2B Styrax
2B Styrax
IR Symplocos
1IHWLJE Symplocos
11L& Symplocos
LLALJE Symplocos
¥tilJ@ Adinandra
11%% )8 Camellia
ILi%%JE Camellia
11%% )8 Camellia
%5 Camellia
Ii%%JE Camellia
%5 I Camellia
2Lk )& Cleyera
¥AJE Eurya
AKJE Eurya
¥AJE Eurya
K8 Eurya
At & Schima
i #5 J& Daphne
JmfaFT IR Grewia
Fh g Celtis

#ME Celtis

LI BRJE Trema
& Ulmus
#RR/E Oreocnide
k)8 Callicarpa
K7J& Clerodendrum
P& Lantana
43R Vitex
H3EE Vitex
HL3HE Vitex
HHIRJE Vitex
HL3HE Vitex

JoiE ¥ Sapindus saponaria
A Itea chinensis
ZEM R teailicifolia
SEM-§U Itea oblonga
B Harrisonia perforata
Y59k Euscaphis japonica
FEM# Pterospermum heterophyllum
FAzH Alniphyllum fortunei
3 # Styrax japonicus
75554 B Styrax odoratissima
18 Symplocos paniculata
=2 1AL Symplocos phyllocalyx
1%L Symplocos sumuntia
# A Symplocos tetragona
¥t Adinandra millettii
FeIMIEEES Camellia costei
REFZ Camellia cuspidata var. cuspidata
BIERS Camellia fraterna
1% Camellia japonica
7% Camellia oleifera
% Camellia sinensis
213t Cleyera japonica
JEAEHS Eurya brevistyla
4K Eurya japonica
24 Eurya muricata
B Eurya obtusifolia
AAii Schima superba
f#|§i 54 % Daphne grueningiana
Jm{HFF Grewia biloba
KB Celtis biondii
A Celtis sinensis
1Bk Trema cannabina var. dielsiana
Hikt Ulmus pumila
425k Oreocnide frutescens
¥k Callicarpa bodinieri

F Clerodendrum cyrtophyllum
2} Lantana camara
#3H] Vitex negundo
#t38 Vitex negundo var. cannabifolia
3% Vitex negundo var. heterophylla
43R Vitex quinata
94 Vitex trifolia

7% Deciduous
4t Evergreen
‘4% Evergreen
H 2k Evergreen
W4k Evergreen
7% Deciduous
4t Evergreen
751 Deciduous
¥ Deciduous
¥ Deciduous
7% Deciduous
W4k Evergreen
‘4% Evergreen
4% Evergreen
‘4% Evergreen
H 2% Evergreen
W4k Evergreen
H 2k Evergreen
4t Evergreen
‘4% Evergreen
4t Evergreen
W4k Evergreen
H 2% Evergreen
W4k Evergreen
‘4% Evergreen
4t Evergreen
‘4% Evergreen
H 2% Evergreen
¥ Deciduous
7% Deciduous
¥ Deciduous
751 Deciduous
¥ Deciduous
W4k Evergreen
¥ Deciduous
¥ Deciduous
‘4% Evergreen
¥ Deciduous
751 Deciduous
¥ Deciduous
¥ Deciduous
7% Deciduous
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