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Plant functional traits and the factors influencing them in the islands of

eastern China
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Abstract; Plant functional traits can be used to reflect the responses of plants to environmental changes. In order to
understand how plant functional traits change along the environmental gradients and to find the factors driving such changes,
especially in the islands of eastern China, six plant functional traits, including diameter at breast height ( DBH) , tree
height (H), mean leaf area ( MLA), specific leaf area (SLA), twig wood density (TWD), and twig water content
(TWC) , were measured in typical plant communities in seven islands. One-way analysis of variance was used to compare
the variations in traits among different climatic zones. Stepwise regression analysis was used for quantifying relationships
between traits and seven environmental factors ( soil total carbon, soil total nitrogen, soil total phosphorus, soil water
content, mean annual temperature, mean annual precipitation, and mean annual wind speed ). The results showed that.
(1) Significant differences exist in most plant functional traits among different climatic zones except SLA, but the functional
traits of evergreen and deciduous plants differ among climatic zones, which indicated that plants of different life forms have
different reaction and adaptation to the environment. (2) Climatic factors, rather than soil factors, are the main controllers

of trait differences along the gradient. Plants in the southern islands have higher DBH and TWC, lower MLA and TWD. The
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results in northern islands are opposite. Moreover, twig wood traits (TWD and TWC) are significantly influenced by mean
annual wind speed in the islands. These results may offer a reference for selecting suitable species for afforestation and

reforestation programs in the islands.

Key Words: islands of eastern China; plant functional traits; life form; environmental factors
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TRV VRl IR, 000 v 300 R AEL AR PR 157 (tree height,
H) , M4 R BORE P 9 72 ( diameter at breast height,
DBH) ., AEY 7 FI/INECRE il B8R 4R DL S D REMDIR Y
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Fig.1 The location of the study area
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Table 1 Basic characteristics of the sample plots in 7 islands of eastern China
P R BN sk s TEH Y DL
No. Island Climatic zone Vegetation type Community type ~ Dominant species
. _— - PR HURR R
Dkl R A A MR R .
Pinus thunbergii, Robinia pseudoacacia, Vitex negundo
. o e . JRAR R LA AR
2 bkl RERA A TR R e

Quercus acutissima, Grewia biloba, Ulmus pumila
FIRR i PR AR AL e %
3 Jekil s W IR i W ] AR IR Robinia pseudoacacia, Grewia biloba ,

Ampelopsis brevipedunculata

A % IRAC e

4 JeKILS I IRy PN N biilE i Grewia biloba, Vitex negundo,
Ampelopsis brevipedunculata
FRFA SR

5 Jeh 5 I Aty FIRURAN RIS Pinus thunbergii, Quercus mongolica,

Robinia pseudoacacia

iR YA

6 Jei £ R TR AN IRARTE 5 Quercus acutissima, Pinus thunbergii
Quercus mongolica
S e . KR FR 2% PRAL
7 Wi I b R A . )
Robinia pseudoacacia, Vitex negundo, Pinus thunbergii
. I I Il 4 BT IR
8 il Y PN b AR " T . A
Vitex negundo, Ziziphus juyjuba, Robinia pseudoacacia
HRAN SENAR AR
9 LS 1 15 LI BAATEVR Pinus thunbergii, Quercus mongolica ,

Robinia pseudoacacia
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R (1) At ik eSSl HETE A PeHFh
No. Island Climatic zone Vegetation type Community type ~ Dominant species
” o N S JFRIR FRAT R
10 WKL R s b WRHFRE R, )
Quercus acutissima, Ziziphus jujuba, Pinus thunbergii
MR BB R %%
11 RN I TRt AR RIS Robinia pseudoacacia, Amygdalus persica ,
Vitex negundo
. o . R GBS N EER N
12 kg R A AR - " e b
Vitex negundo, Amorpha fruticose, Grewia biloba
. o e R R A
12 VH A En S AR N N
13 I 5 Frubp Ll Melia azedarach, Pinus thunbergii, Grewia biloba
SRR N R
14 ZIl Al I i bR FIRETETS Robinia pseudoacacia, Broussonetia papyrifera,
Melia azedarach
. . . B VNN TN TEERN
) =PI S pE - 248 W N >
15 R R TNt LA Euonymus maackii, Ulmus parvifolia, Grewia biloba
. S . . . A FIR TR
16 i B ikl I Ak Jr A 7 o 4 ‘ o
Grewtia biloba, Broussonetia papyrifera, Ziziphus jujuba
CA N
17 K& L W kTR TR AR T XIWEE Cyclobalanopsis glauca, Mallotus japonicus,
Symplocos paniculata
LNl R
18 Kail A6 Ay e LRTE I R R S AR T XA Cyclobalanopsis glauca, Symplocos paniculata,
Mallotus japonicus
28R P AR
19 Kaxl & b8 % gk TE I TR AR YRS Euvonymus maackii, Mallotus japonicus,
Broussonetia papyrifera
REHE FeA
20 Pl A6 Ay B RV R R ST RR PREAER 2 Cinnamomum japonicum, Eurya japonica,
Symplocos paniculata
RS NN ¥ NPT
21 <D & IR [IRUR YN Pinus thunbergii, Loropetalum chinense
Euscaphis japonica
e MR Bea i
22 Y ki Tl A S A CERETE Platycarya strobilacea, Loropetalum chinense,
Rhodomyrtus tomentosa
) e B AR AR SRR AL
23 W KK s AL I N N
Rty LA AR FEIT AR piic 3 Acacia confusa, Rhus chinensis, Vitex negundo
25 s
. WO E R HER R A
24 KA E S W RN L i
Kok i R iR BEVR Acacia confusa, Ailanthus altissima, Rhus chinensis
PRRN HRT AR
25 K55 A FRUR N RV N Pinus thunbergii, Dodonaea viscosa
Casuarina equisetifolia
- . RN R T R
26 KU A EFIEb ST o A o
Pinus thunbergii, Dodonaea viscosa, Breynia fruticosa
B SR
n o Kis HAE A LT IR R SO T | .
ek Acacia confusa, Litsea coreana, Pittosporum tobira
) N SR AR SRS BB LA
" Kl T A i AR AR SRR LR

gt

Acacia confusa, Litsea coreana, Psychotria rubra

FHM- TS (LI-COR 3100C, LI-COR, Lincoln, USA) MM F A B AL, RS R A2 A G E, BT
75 C MR T 48 h 5 FRE T E, B, TR R RFE /NS T 3 | o ) R A B 43 ) /IR AR DA
THARE A A IR /B BE TR IVEUARRR  JF R, B S K/ MRCE T 105 C BEAE TPt T 24 b )5
FrRim/ T, S HRRAE bR BAAR T AT .
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SE-H4 B THT FH ( mean leaf area, MLA)= BT (em?) /B0 % (1)

b AR (specific leaf area, SLA)= EMTEA(em®) /ST (g) (2)
/N FE (twig wood density, TWD)= /M8 (g)//IMIARF (em®) (3)
IINKE 7K R (twig water content, TWC) = (/MEEEE (o) —/IME T (g) ) /i EHE () (4)

MR DI FEE A8 TR D REPE R B BEIE I BCF 41{E ( community weighted mean, CWM) 2260 A
REFFETE KT A DI REPEIR «

5
CWM = 2 p; X trait, (5)

K, S WV AL, p, IR | ZERE TS TP B AR BTER A (AR & SO XS AR W) i) | trait, WD 0 P
NI
2.3 G E

(1) SAEH T . &1 B AR ( mean annual temperature, MAT) F14E[% 7K ( mean annual precipitation ,
MAP ) MFE B HT Gl AR I, 25 TR S0 5 FRik i b A7 8 5 452 K IXGE R 44772 X ( mean annual
wind speed, MAWS) {E A 5200 A — I 704

(2) R HEBUREFI 2

TERERETT N TLRUBURE R AR R AE O 5 S SRAE S DA | B TIR B39 5], TR I K72
AB A A2 20 3 AT 3 A /KA 37 7 O E

5 PN R, SR o B o e AR EE S CA 105 C ROMERE LT 24 h JE BGH  FR T EIFIHE R K
% (soil water content, SWC) , Fl4x 4+ ARG WFES i 100 H i, % E Elementar fh27 70 2 20 100 2
38 S (soil total carbon, TC) ; Bt i KT T AR INHRAGR IR | B IR SR AR FR M TR & 0T 2 Y AR 8 281
H Smartchem 200 4= H shfb22 43300 € £33 5L (soil total nitrogen, TN) FLE#% ( soil total phosphorus, TP) ,
2.4 Bl S5

FIRTEGETT, T s I S A D RE MR I SEACRAAE s SR R 7 2270 BT (LSD 5, = 0.05) Fei S5 A )
I REPEIRAEAN [R) Sty 18] B9 22 5, 0 A A [ A 336 28 (S R v i) AL 0 22 5341 R B 52 ) 5 Pearson #H 573
iz gtk 55 5 R, B 25 [B1H 7087 ( Use probability of F, entry: 0.05, removal ; 0.10) fi ZE#E 7% 14
TRV EAEY) DI RE IR 0 =22 R -, (R I F TE A A0 Ry 22 55 A ) B RE MR FE A A ER B K]
TEAGAT T X B 1g(X+1) X RIREMRIR B . B EE 5 737 7E Excel 2013 il SPSS Statistics 22.0
rhsE R, 22 EI7E Origin 9.1 W5,

3 MRER

3.1 EEREYIIRETER BRRRIE

7 AN AE Y DI RE IR T (B 0L R 2, AEA A RO i 2402 KA 1L B e K, R R Ll By B/, 22 57 38 3
B ZE AR 5 R B T RRAE 28 L 5 K, DR B /), EL R I3y #9247 P i AR5 T 5 A 5 22 5 D B B0/
B Bk, BB 25 5 38 /RS /K AR MJE 28 1 By fe R, AR I B (de/y) (Ll I3 g B 22 57
PR E K 5 e T RRAE AN B 2 (] 22 S A 2
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15 SRR AR A S — B, T SRR R S L MR TR K, R R/, B2 S A L PR R TR I i
R, HAS O AR MR LR (dRe/0N ) 22 57 S 25 (EL 8 I AR ) 28 B i g BT 4 ANty [ 22 5 AN e 3%
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ik,

F2 HEFRI7NEREMIREER O HLARERE)
Table 2 Plant functional traits in 7 islands of eastern China ( mean+SE)

i Moz bk L Hon INEE e
Island DBH/cm H/m MLA/cm? SLA/(em?/g) TWD/ (g/cm?) TWC/ (g/g)
ek 14.10+4.50cd 2.79+0.54b 52.92+15.95ab 176.91+16.38a 155.65+42.39b 0.50+0.03¢
i 5 11.55+2.31cd 2.77+£0.47b 57.79+18.26a 146.18+15.21a 428.63+£195.64a 0.56+0.01c
R SIIE 10.88+2.26d 2.57+0.4b 39.48+10.93ab 134.62+12.03a 148.18+29.41b 0.52+0.01c
ZilE 23.37+4.68ab 3.58+0.53ab 91.78+23.21ab 182.97+17.35a 90.46+16.93b 0.64+0.03ab
P AR 26.89+4.51a 4.15+0.29a 43.73+14.71ab 141.39+25.49a 100.46+12.38b 0.60+0.01b
e KBy 14.76£2.72¢d 2.90+0.37b 32.71+9.66ab 157.61£15.58a 204.75+85.92b 0.62+0.02b
K55 19.03+4.04bc 2.70+0.44b 6.24+1.49b 134.87+14.96a 68.07+10.38b 0.60+0.03b
7 AN 17.27£1.43 3.07+0.17 43.77+5.52 151.99+6.68a 172.55+33.48 0.58+0.01

RNR/NE FHRFRIRZ R B3 (P<0.05). DBH: diameter at breast height; H:

twig wood density; TWC . twig water content

3.31

lg(DBH + 1)

lg(SLA + 1)

1g(TWD + 1)

tree height; MLA .

mean leaf area; SLA .

specific leaf area; TWD .

Fig.2 Differences of functional traits among different climate zones
ANFENE FREFRIR 22 57 W3 (P<0.05) , AT R AT 1 R 8 B b oA AR 8 25 3 5 A4, S P v 2R 81 1. DBH : diameter at breast height; H:

tree height; MLA : mean leaf area; SLA: specific leaf area; TWD: twig wood density; TWC: twig water content
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AFRE | S BRR AN - S KR BE TEAR DG, {FL AR 1 IR 0 38 SRR O, R o AT L P T ARG e i - 2 )
TR AN B PR R IR S AR AR AR A KR R S K AR R TR O T AR XU P TEAE G
S BRI TR S D O SRR L SN 1 R VB B AR B RO SC HL S AR B KU B IE
HASR  NBCE KRNI SFAR B o £ b B AT L o B AR IS e 5 AL S RE AR DR A PR g o 7 2256 T - 4
T
3.3.2 R SIRETER B FEEE R N T

FLP) D REVEIR 5 PRI K 7932 20 (81U 70 A 45 28 UL 3R 4, 22 80PIR RE A8 S BRI 26 AR Y 284k, (HAR Rl PR
X% PRI LA 16y o g P AN (5] [R]— PR AE AN [ NORE (R v AN R ) 19 32 % oA 2253, 7EREIR K
b R (AR PR AR K ) S H [ AR 0T 5 R R 0y 25 S M DR, 7 2 35 T ) e DX, A ) Mg A
PNV 5 g SN WA (AN & 5 MANSY VR R Rty Wi 2w i ) O T W0 2 B IS R VA AT E S {7/ L /N
b B AR IR R 114 T DR O RN S TE AT G ;S B T B R S AR AR A RS R, S A KO
ST 2 YRR L /IVECRE BE RIS K RN T B2 AR 2 KU R I, 7 XU R BT 5, AL/ VB
JEDR A, AR A8 /ML 35 7K R i/

®3 EWINEEMEK SINEE FH Pearson 18X 5317

Table 3 Pearson correlation analysis of plant functional traits and environmental factors

WEHF s 7= -4 B AR ot A IINBLE INBE K
Environmental factors DBH H MLA SLA TWD WG
+HERE TN 0.231 0.186 0.036 -0.061 -0.232 0.230

+ 4 Sk TP 0.035 0.069 0.251 0.245 0.182 0.125
3K TC 0.352" 0.282 0.187 0.085 -0.087 0.279
IR SWE 0.438* 0.320 -0.476** -0.117 -0.249 0.294
AEH4iR MAT 0.419* 0.277 -0.660 " -0.027 -0.332 0.432*
AEREIK MAP 0.474 ** 0.317 -0.566** -0.003 -0.379* 0.481 "%
ARSI X MAWS -0.387"* -0.241 0.526** -0.053 0.359 -0.479 "

w FCHETE 0.05 KF ERFH(RUR) 5 * + AAFMEAE 0.01 /K EBE(BUE) ;TN soil total nitrogen; TP : soil total phosphorus; TC: soil total

carbon; SWC. soil water content; MAT: mean annual precipitation; MAP; mean annual temperature; MAWS: mean annual wind speed

®4 EYTREREREEFHESEIEAS N

Table 4 Stepwise regression analysis of plant functional traits and environmental factors

DN IN W o AL P EVEE WAL
Functional traits Environmental factors R? Sig Regression coefficient Constant
9% DBH FET% AERE/K MAP 0.225 0.006 0.960 -1.593
Yk + e Sk TC 0.141 0.000 0.593 0.166
PR H WFh +HEERR TC 0.098 0.000 0.262 0.148
-2 B MLA e 4RI MAT 0.507 0.000 -3.696 5.055
48 Kk TC 0.050 0.516
WFh AEBEIK MAT 0.210 0.000 -8.546 2.558
AERE/K MAP 0.003 3.085
/K B TWD i3 AEFRIK MAP 0.144 0.032 -0.769 4.275
WFh AR H R MAWS 0.044 0.018 2.233 0.567
INBL IR TWC i3 AEFEIK MAP 0.232 0.005 0.113 -0.142
YFh AR AGE MAWS 0.212 0.000 -0.204 0.281
+HERA TN 0.006 0.025
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4.1 i S A DI RETEIRAEAS [R) Aty ] (Y 22 57

ABIFFE 7 A~ By B AL R B B p WA B T T 4 AR A AR ) AR SR AR A R 2 1 22
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IR i ) 22 5 2 2L P AR DTRR 24 B TR AL 1) R ), Y DX R R, B X D 3
S PRI A IR Tt ety DAL LA 7 AL A 2, T g S RHT IX L SR ) A 32, 9 T A A0 R R 4 2R 2 T SR
M EAT R M TR, SRAE AR B, A, s B ) 1)1 249 R T AR 2 T DX/ | X S B S TR f
T FR A SR — 0, F2 B P O Rty DX 05 W5 7 A A7 5 20 O RS, (0 A 2 T DX R AL 0 )1 249 P T R 8
FU P TR AEAN TF) SABEAT 2 [0 1Y 2 S AN o 38, 30 S AR RUBE LB 70 45 A 9 285 SRS ), 35 mT BB 2 PR L
TIPS WTRSAR Sy e A F = 7 Iy e = S DR R E /3 AL D = Ay W TR AN (o A = A TR 2RO B2 L A
R B S i K o3 FVE SR BOF SR S /B BE A L 1 B A T N R 3, 3CH2 PR  7E L  A
R RLEERAR 1 55 5 BE Ay, AR A T HRA TV i KU 7 , B4 T X BILAR R 2 1 IR A (B A
Wy B8 /N BE AR R) Aty () A 3 P 25 S, DRI, AS ] ety Ta] /N 3 B 18 22 5 T2 SOR RT3 2 A )
B KR A W AT DXCHR /), AL ) B A BT a5, 2R K [ AL 1) B K 22 | b A n] B %
FIFIK 3B Ei 4 2 BEVE T /INBCS KR i Rl S R ) &5 b s SR R A i D REVER AE A
[F] gAY 2 B 119 22 S5 N ), R WA [ A 1 LA 400 % P35 194 e 22 8 R3S 97 g 1 AR ] 07
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