2023-08-21 19:08:30
https://link.cnki.net/urlid/11.3397.Q.20230819.1557.012

YA 2023, 47 DOI: 10.17521/cjpe.2022.0256
Chinese Journal of Plant Ecology http://www.plant-ecology.com

EBXEUSERREEDINEERITERFET
Y2

kA vk Ma' E2ER g k x' £ %' BKFE
AR B4 THE Mt EEFR
AR R AR A SEME R, B 200241; 2 BHETT 4L KOG PEE RS BT, B 201508

B E o ThRENEIR I RN S A MR R A B IR B S A RO B o 12T U3 T e Kl B 26 M AR A A
PSF (201620214 ) A KL T- B A A ML Kedls, 3 T BB WA 50 L AKANTR 2> BEIRTE 55 0 F SRS AH S 994 et AR Jig
PEAR, 00T AN [FI D RE PR S R FL LR A T B A 28 B B SRR N AR R ABE TR R R o SRR W ARAT A4
SESVAAXT KR EZ AR, A EE. DECEEM TR &S B SN E KRB EAMG. THERENNMELS
PR FET A 25 U o (1O DI REMEIR KA B RIAE W22 A T R R G R K 32 8% AR 57, (HR SAUT R B E MK RK
A BHESRIUEAN L R T Al B s D A K. BLESSRARY, MWDt i A E K E R R, MY
Lo AT AR R T A 1) AR SR A2 57, (EG AR AL T R K TN 5

KEEIA REVESDASIEI; ARFUER, AR AR, AT, RIS

PR AERAFET RN, TSR, 47. DOL: 10.17521/cjpe.2022.0256

Functional traits influence the growth and mortality of common woody plants in Dajinshan
Island, Shanghai, China
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Abstract

Aims Trait-based methods have provided a new viewpoint for predicting community dynamics. We use these
approaches to reveal how functional traits influence the key demographic rates of plant species, thereby improving
our understanding of community dynamics.

Methods We monitored the growth and mortality rates of 26 common woody plant species from Dajinshan
Island, Shanghai, over a five-year period (2016-2021). Nine leaf and wood traits related to competition and
utilization strategies for light, water and nutrient resources were measured. Then, the relationships between the
relative growth and mortality rates and each of individual trait, as well as the multi-trait synthesized plant
economics spectrum, were analyzed.

Important findings Our results showed that leaf area and leaf nitrogen content were significantly and positively
correlated with the relative growth rate, while leaf thickness, twig wood density and leaf dry matter content were
significantly and negatively correlated with the relative growth rate. Stem wood density and twig wood density
were significantly negatively correlated with the mortality rate. The plant economics spectrum that is formulated
by nine traits, could explain 32.8% variation in relative growth rate; however, it did not correlate with the
mortality rate. The relative growth was higher for acquisitive species than that for conservative species. Our
results suggest that plant functional traits are important in affecting their growth, and that plant economics
spectrum can accurately predict variations in growth rates among species, but its predictions for mortality are
weaker.
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Dse MR 2 A i S AN A L I AR b, AR
an B BUE PR KT IR RO — R B RER ) S5 A4 1
T EEMEHRFAE(Westoby et al., 2002; XIJBE4E A1 5 77
-, 2015) 0 Th BE IR AN A5 Wi R 0 AN AR B 5 N
(Cornelissen et al., 2003), AR KL _ER2maynFh i
FPEERFIE (Poorter et al., 2008; Prado-Junior et al.,
2016), JhZBEIE G 5 A2 R ST RE(Garnier ef al.,
2004; McGill et al., 2006; Kraft et al., 2010; Prado-
Junior et al., 2016). THY)TIREPIR S T W FhAE Bt
JER) FH RN 4 T SR 56 7 T 119 22 5, AR D Re MR AR
S QAT LRl AR KA IR — B R AE B K
KO B O B A B (Wright et al., 2004;
Prado-Junior et al., 2016; Silva et al., 2017). fE4Ek
A SN, B FURE D RE IR A0 T 5 4 A ) AR
K-FET- B (the growth-mortality trade-off), JEHH
BTy EiE. AR E AT A AL
#il(Prado-Junior et al., 2016), JHEAE BT MAEY
DIy Re TR AR A T P b AE X A= K 2 FIBE TS #E (Yang
etal., 2018; He et al., 2022),

ANFITEY) TR D RE R 22 e — e AR BE b et
TMAEE R R R IR R N EEE R, B
FEY BRI BEIR SRR IR 5T W JE i} 52 g 7155 J7 1,
X 72 S fi 24 W] g B A ) A KR T AT 1 AR
tk.(Shen et al., 2019). HAM R HTHIAR v FR5
TR, WEE. IR T YRS AL
PRRFIE AR S SRIE, SO T W0 Ahont B U5 ) SR EL g
0T 5 AU 1 AR RE 7, BRIk SRk ) AR
K R RN BE T 2 %5 ) M 5 (Cornelissen et al., 2003;
Wright et al., 2004). 2H 25 & w5 40 i D] = A6 11
WA B, BTV KENS, (EARG U E  H
5 SR A4 35 (1 B 70 B i (Poorter et al., 2008; Kraft
et al., 2010; Flores et al., 2014), MIMALTHRKEAK. tb
AN SR S E R E R, BRI B A B
MIVEIRFRE . Y6 &1 F AR 25 FI AE 70, TR
KRB, HR2, m 3B A B i e s 2 A
R, D migRa &g, Fik 525

FO R AR 0, MIMTAE T 85 5 (Silva et al., 2017,
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Shen et al., 2019). &5 2, HEPIEEIERAZEIKBIA
[ A K- BE TR ) 3 N FE K = (Reich et al.,
2003). {HSZE, ATHAR—Lemt 70 3R BRI ThRE MR 5
P A K BIE T (1) 58 R 55 (Poorter et al., 2008;
Paine et al., 2015; Yang et al., 2018), #E 523 Z Fh
DAL 25 AT 2 ), 2 2208 75 e PR 3500 R A PR R ) o )
AR AWM, AL M A IR 2 5 (Yang ef al,
2018), ZRLAIPIAS [F] A3 LB B MR (1) 22 7t (He ex
al., 2022), PRk = Z 4R IG5

H AR A T RE IR 5 AR K -BE TR ) 9% R A
SR 16 2 ik, X2 FONPIRIH s Z25(F) AR
G E SRR FIE S RLE 2 423 0] B A 3t
AR P e A PG IE AV S 38 7, 2015; Yang et al.,
2018; He et al., 2020). PIFFEEI ISR UAN 2
BASPEAR e, 1T HL R 2 AN PR 3[R A A R 4%
(Kraft et al., 2015). HELZB, ZDThREMIRAIL
B e 52 ma A BT . AR FIBET.. N T Z
YEMEAR PR M R A G R, ASEFITAI M
MRPEH . T RSS2 8 B R B DR 4E B2 1A
1, GG — RS 1 B ThEE PR AT 21
%RV T, B 4 BRAE W) 28 5F 1 (Cornelissen e al.,
2003; Wright et al., 2004), 1% HEAE 5 PR SR BR-
M FP R 43 R IR SRR R G R . SRR SR Y
VIR TR 2 B PR B - 2l 1) — g, BA
B RS AR S, G Re
B, REfE PRI R, BT DUAERK R, HiX
SR A 2H B B A (T4 5 B A T4 ot A
BEUK), FTLAET: R = (Silva et al., 2017; Shen et
al., 2019); M /x, BHIRLRSF R FAL TV 250 1%
MR- B (1 — iy, X RYPIE R TR SR D
BRI R, A KNS, (HY141% b
BB, BA R YRR ELRE ), SE
TR E{K(Wright ef al., 2004). HIILAT I, HEFREL
BY) b R0 B2 YR DR <7 2R A7 P R SR EUAS [) ) A S AU A 5
W&, EARRE KA KR FIET K (Silva et al., 2017).

1029, 58T HE A D) 58 MR X ) Fh A K-
BT BUAT 1) 5% ) 2 7E #4007 2R PR A5 3 A 56 (Wright
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et al., 2004; Prado-Junior et al., 2016; Silva et al.,
2017)0 IXLERF FL R R K HOHERD T X R A 28 5% SR
WA BRI A AR A -FE T A (NI AR, BRI
PR W Ao A K 2 BBE T 28 1) R AT AR IR T 50%
(Cornelissen et al., 2003; Wright et al., 2004). DN
PRSP T A A - O T B o AT AT Bk T 4 A
(AT BH 1 5 AR KN (Ridger et al., 2012). B THEY)
BUFELRE T Z4EDIRe RS 2, HHEI A T 4 Hb
TR A A -FE T BT AR 7 o AT H O  0T
J& T MW A TRk 5 A K MBE T K R KB
(Yang et al., 2018; He et al., 2022), {H/2R[HK)ThEE
PR B B 2 4EME RO AR AR AR T B B2
VI RrR AT 5T

NEGLL EA R, AT RAAERE B RS E
LA AAE D) 20164 22202 1 4F R AH X A= K 2 RIS
ORI b, @S SO0, K MFRS TR
VR 5 55 AR IO ThEE IR, B AERIZ LR
R 1) AR A 25 S K D e MR 2 TR e —
FE s UM AR ) AR ANFET 2R 2) 2 AEVEIR K
BRI 2255 1 2 15 B 6 A7 R0 FR0I o ) A= A AN B
TIZES?

1 #MRFEE

11 RElSEREL

R4 (121.41° E. 30.69 ON)HBAL BT,
JEHEE . BRTEAIE R, RIEKAN963 m,
AL FE 4437 m, ETHIAR0.23 km®, e EEHR105.03
mo J& TR, IR, IR
16 'C, FFEM &1 020 mm (FFi114E, 2021). 13N
ey o 1L TR (A RAR SR, 2004).
K4 Ly I b i VAR R e T R IR AE AR, TE R
PRI A K E A H SRR . AR TS 3L
Bili M0 &, R4 Ll S B ORAF AR 52 4, (HAE T 52
257 TSR AT B 1978 4F5E & #B A
Ja, R HEANRAEFEERSE . 1993 FE &1L =5
AR AR X G, MR — 2Ry,
MBIRFEE, KEAREE SRR, RZHENK
MR Ve A B o8 I R BEUR, 40 40 R (Machilus
thunbergii) FI#E T AEAM(Zanthoxylum ailanthoides)
WEE, DL R ZAE(Cinnamomum japonicum) =5 #i
RIHED) . T 10 ZEK, ME B EEE(Macaca
mulatta) FIRFY K, IR SEAT N, K& B

Mol 5 B (Pyrus  calleryana) «~ WK Bk (Quercus
acutissima) 75 X (Cyclobalanopsis glauca)5FhHET]
Lk Ve W E S ON I AR
12 BEERISHENFAMAREKSER TR AE

201647 H 4y, ASHIE7E IR AL B & b 70 A7 e
2 W BT AR (Mallotus tenuifolius)#EM KL (Euony-
mus maackii)BEVE A (Celtis sinensis)BETE « M
TEEEVR . RAREEVR /N4 0T (Ligustrum quihoud)
RTINS AW s S 1PNy = i 2 S VA
13N 7 K 8 e W b, FH CLBIE 7 A g KBS - 9
AFER A BPARE AN T X 08 2 AT AR SR,
DAL, X PR S B v % 57 3 [l FE L,
SRR ST 25 ST AN ] 8 A o (i1 5 A M AR 38
20 m x 20 mo

FEMLER S, WERHN A =1 ecmbl &
> mIPIRAAEY), Wl Fh TR, BIFER E
SR, BRI 1.3 mibiiE, DLRERE. BT
f MR ES EIE. AERRGLEE, JEAE T EE R
1.3 mibWIZLE, JRERbRI, PREEEN. 2021
AR, HATSHEMEE, X THHRAKAE=1 m
PAS i FE>1 m AN, #EATWEEE . HERATIE SR .
1.3 HEIINEEMERAYNE

R 13 [ 2 FE i 1264 WLAP (R 1) X &,
D5 S AR ) AR K BRI 4 R F S S DA OR 119
MOIREMEIR(R2), BFER AN . T & &
EEM A A, HEREE, MRS R, R
. TMEEMNERE. RN ESH
Pérez-Harguindeguy25(2013)) /712 . BEARWIF: 7
FEAFEHL, SRR E RIFRIBHRAME, A
A R TeE 4 T7 1) FH v A BT SR AR K 2%, KA 20 v B
A TEHRE R R R, A B TSRS AR A
ZHEAA2 emA A K10 em A A 2458, H
DL SE A /AR FEAN T M3 B o AR E BT K
&5, Bt B A B AFARAE, 7[R S % A
T, EeRREM BT A, SRS 5 A AR
(LI-3100C, LI-COR, Lincoln, USA)Jl 5 & A1 .
ZJa, WARFERE TS CHAEM48 W FRET i &,
FErH B LG T AR (- T AR/ o ) R T
(M B &SR . M R R R AR
(JC-YHD-2, & BRAIMREFARA R, 5 )l

EACRM R . X ROREh, & B2 Ja HKE
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Tablel Summary information of the 26 dominant tree species in Dajingshan Island

I Species B Family 20165 % FE(HE) 20214E % JE (HF) kR FETI%
Abundance in 2016 ~ Abundance in 2021 Growth rate Mortality rate
(individual) (individual) @h @)
KEHE Cinnamomum japonicum 1%} Lauraceae 56 64 3.14 0.00
5L Pyrus calleryana ARl Rosaceae 10 9 2.14 2.09
M Euonymus maackii TFARl Celastraceae 16 16 1.93 0.00
INMLL BT Ligustrum quihoui KEER} Oleaceae 87 84 4.61 0.70
¥R Eurya japonica %%} Pentaphylacaceae 148 142 434 0.82
AR Aralia elata TuinEl Araliaceae 21 20 5.67 0.97
HHE Symplocos tanakana tL#LEl Symplocaceae 308 290 3.79 1.20
HMX Cyclobalanopsis glauca 7o} Bl Fagaceae 256 237 4.34 1.53
% Morus alba ¥} Moraceae 39 33 5.49 3.29
BT Glochidion puberum " FERA} Phyllanthaceae 16 13 2.99 4.07
/N Ligustrum sinense AKEF Oleaceae 21 17 1.56 4.14
JWEER Quercus acutissima 7t} Fagaceae 28 22 291 4.71
MM Zanthoxylum ailanthoides Z=#&Ft Rutaceae 37 27 4.26 6.11
¥ Maclura tricuspidata %l Moraceae 67 48 2.61 6.45
k% Celtis sinensis K%} Ulmaceae 60 41 2.57 7.33
ZLAf Machilus thunbergii %l Lauraceae 63 43 0.01 7.35
WA Pittosporum tobira ARl Pittosporaceae 11 7 1.44 8.64
WIEAN Pistacia chinensis EWFL Anacardiaceae 11 7 1.55 8.64
B Mallotus tenuifolius KiFl Euphorbiaceae 683 430 2.84 8.84
M8 Ilex cornuta AHF Aquifoliaceae 13 8 1.59 9.25
HARIT Elaeagnus pungens HIAIFEl Elacagnaceae 10 5 1.73 12.94
18 Dalbergia hupeana H} Fabaceae 45 21 7.92 14.14
W Melia azedarach BiAL Meliaceae 11 5 5.18 14.59
ERIKA Rhus chinensis BERF} Anacardiaceae 17 7 8.70 16.26
FI# Broussonetia papyrifera %%} Moraceae 42 13 4.01 20.91
HEINE W Clerodendrum trichotomum — ¥FREL Lamiaceae 117 34 8.15 21.90
2 K&l B IRBR RO REMARGE - 0 M
Table2 Statistical analysis of 9 plant functional traits of dominant species in Dajingshan Island
g PEtR Functional trait fii’5 Abbreviation  H.{ Unit PHME Mean B K{H Max fi/ME Min FrifEZE SD
THEE Wood density WD grem 0.56 0.98 0.26 0.13
F¥))5 & & Leaf dry matter content LDMC % 0.33 0.50 0.17 0.08
FLAHTETAR Specific leaf area SLA em”g! 182.63 397.55 32.00 79.43
I THF Mean leaf area MLA cm? 55.68 328.68 2.49 64.98
INEEARM B E Twig wood density TWD g-em™ 0.51 1.19 0.11 0.19
B AW Maximum tree height H m 11.19 30.00 3.00 6.91
WJEFEE Leaf thickness LT mm 0.19 0.70 0.07 0.12
& & & Leaf nitrogen content LNC gkg! 21.68 34.71 8.81 6.54
- H % & Leaf phosphorus content ~ LPC gkg! 1.57 9.50 0.52 1.88
e HARRR, BEf5E 1103 CHE48 h/FillE ThiE,  Germany)illsE, e Sl HEAPTLL R IE
TR EFREAAR). TR AEME 14 PFNENEKREMECRITE

FRAE 20164 F1202 14 00 134 [ 7 A 1 11 4
KRIAEER, E264H WA AR A KR FIET

MR E N E R B E, RS EHITR T
(Isoprime vario ISOTOPE cube, Elementar, Jena,

www.plant-ecology.com
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R, BAREARI T

A A K R (RGR) T AR 77 F2(1), BB
FFPAR I AR T A, R N A A4
YER LW R 7K F-(Poorter ef al., 2008):
(InDBH, — InDBH, )

t, —
A, o R20165FE R A I |, 7, H20214F A
i [A]; DBH, N20164F 10 & AMA M 12, DBH, &
202 1 4F 1 25 B AH BN A PB4

FET (M) AR P Silva®(2017) 1 77 2

1

— A

M= 1—(N0 mjt x100 2)
NO

RGR =

x100% (1)

X, NoM20164F AT (I AMASL, mi20214E K 751
FETSIIAMAEEL, Ar NSEETHET I
15 HIBEAIBMGIT R

B, T I3AMEY R AT K& i
B A ERAZR A ORI, AN X Y S
SRR, BRI EKAGE T RAEERS, Bt
K FH 2R VR A 200 I A PR 4 1) 25 S b IR - A4 ol 1)
ZE R AR AIFE T 52, LA B dor T2 (6] .
TR 2 AR ) 22 S 5 AR KRIBE T2 3 (15 o R4
RAVE I 8 87, FF Hb g 5 AP0 G 5 4 E R B ALK
MNARBEYIMIC T AAEK R ZR . A

Y =By + Bitrait + €10 + Epecies ID t Eresidual )
K, Yy NIRRT REAE KR, fo e, g
PR (triat) I BV R EL, eprotespecies 109 REALE 51
WA T, eresiquaf SRR ZE o T BT Z BT B S Xt
B AT HAL DL R IES A, WNARF & IES o

=3 Rl B F AT RE MR S AR A KR FPET- R K R

(R AT X B A, TR G S B AL AE “nlme™ £
FE o

KM R G K E E 51T (PPCA) M Y4
G, PPCATEIEAT F2 553 73 B i =5 18 1 M pp el i &
5=y AP N W D5 S (21 N B R v &
X2 48 kB W ) 210 (Shen e al., 2019). H
“phytools” £ "' 1] phyl.pca & %1 it 17 PPCA 43 ¥t
(Revell, 2012), & &9 Dhget R ot A1k, 4R
FYIFAEPPC AR b I Bifar 1 € H 255 S0 o AR
VPG G SRS S AR A KR FIE TR R R, KA
— RN AR I PR T R FA X A K o i S
TV IRPPCASE — E R 1350 AR &R L BT
S HTIE R 4.0.358 K

2 #R

21 EMINEEMRSYMENE KR TRY
e

LEVEVR & RN AR 7 TR B, 267 UL AT EE
TR R B S AR AR B2 IR K.
B, WAL A AN S AR A
KREZFOMK. HE, BAME. s ESH
KRR FE TR KAR(EES).

XFAETRIME, (6 TMEEAM NS
HEZE TR, LSOtk 5T R LR
S
22 HEPMAFERESYMHERRME TR
KE

2670 WAAKEY) DHREMEIR M RGUR & E
IIMTERI, BTN R il R TR TR SR

Table3 Relationship between plant functional traits and relative growth rates and mortality rates of common species in Dajinshan Island

hREHEIR HIXF A2 Relative growth rate (%) HIXIFET -2 Relative mortality rate (%)
Functional trait {118 Estimate %% Error p fiH{H Estimate %% Error P
T Wood density -0.28 0.15 0.07 -0.29 0.14 0.05
T4 & B Leaf dry matter content —-0.50 0.14 0.00 —0.26 0.14 0.07
BRI Twig wood density -0.37 0.14 0.01 -0.37 0.14 0.01
LTI Specific leaf area 0.46 0.14 0.00 0.03 0.03 0.42
HAMTEAY Mean leaf area 0.28 0.15 0.07 0.05 0.03 0.09
SR Leaf thickness 031 0.15 0.04 0.00 0.03 0.98
AW Maximum tree height 0.11 0.15 0.49 0.01 0.03 0.64
M %(#& & Leaf nitrogen content 0.37 0.15 0.02 0.03 0.03 0.37
B &/ Leaf phosphorus content -0.01 0.15 0.97 0.01 0.03 0.77
Ik AR K p < 0.05.

Bold figures represent p < 0.05.
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56.62% (I&I1A), Hr, 55— 3 oo R 1 PR Ae
7 143.49%, B E MR T HAERM
13.13%. 25— 5 Bl o0 il 1F m) (0 90 F 40  ve bl it T
L IR, AR E, R TR E RS
Re IRIFE G iRe 1. TRk, 3R —HRhERAE T YR
M 2R, IE R 3R — i, SR L FE i
M & Ll (Clerodendrum  trichotomum) « ¥2 K (Aralia
elata)~ #(Melia azedarach)FHEHTEMEE . FH=, 56
— e — A B BE AR A T A R

TS BN R, R T OR S B SRNE, dndh
(Maclura tricuspidata) ~ /N 22 vl « ¥ K (Eurya
Japonica)~ i (Pittosporum tobira)~ T X R B (llex
cornuta) EW)F

MEIBMEICHIR, YIFEL T 1 S
300 SN A KRB B, PR3 N32.8%,
HRTR TR FZ MR R R, B, W5t
M O, HARR A KB, Rz, &b
s S YSEIN: GIT I E D e oS S U

1. A
LNC
K Aralia elata @
A Rhus chinensis
ML‘X
L _ 2 M AEAT
0 WDe—= A SLA Zanthoxylum ailanthoides
3 - o
& LT twD S WAL
- / g Clerodendrum trichotomum
: A Morus alba
g v
LDMC
-1r
H
| | ) LPC ) i Melia.lazedarach |
-2 -1 0 1 2 3
S . - PCl1 (43.49%) LK
Conservative species Acquisitive species
¢ —)
25r 4-C
& R*=0.328
X
b p=0.002 ‘
] 2.0 - ~ 3l ®
2 g °e
S L 8
&) 1.5 E
E 22r °
.l E
3 1.0 g o
B Mr
W 0.5+ i
it 4 [
k. =
®oo0op, 0 R 0L, . . . . .
2 -1 0 1 2 3 -2 -1 0 1 2 3
ZHECI) ZIHEC)
Economic spec (®C1) Economic spectrum (PC1)

Ell K&l B26MREM A5 (A) L R GR B XS (PO)ES SR A KRB T-RC)H< K. HIHLH
EBIY NOS%IK B AZ X 8] . H, T KW E; LDMC, HT¥5&8; LNC, H& & &; LPC, H#i&a; LT, H)EE; MLA, #HmR;

SLA, FLH-IAL, TWD, /M, WD, T3 % .

Fig. 1 Plant economics spectrum of 26 species in Dajinshan Island (A) and the relationship of the phylogenetic principal component
(PC) analysis score in the economics spectrum with each of relative growth rate (B) and mortality rate (C). The shadow of the regression
line is the 95% confidence interval. H, maximum tree height; LDMC, leaf dry mass content; LNC, leaf nitrogen content; LPC, leaf
phosphorus content; LT, leaf thickness; MLA, mean leaf area; SLA, specific leaf area; TWD, twig wood density; WD, wood density.
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3 g
31 tEYIThEE MR XTI FAE X A K R RS20

I HTRE PRI AR s e A Bh T B8 G b 3
IR AL NG o BRI, IR B (T
FE /N BRI 5 2 1) 5 AR N AR K 2 AU
KRR T2 0] TR i 2 IR A
(Riiger et al., 2012). WH5ERM, MEETMERE
PARARFZET B B ;. RN, 2445 B v
R FKRAL, AR E N T A B
¥ A (Chave et al., 2009), 2 S8 T3 W)
AR KBS, 5 R, (8% ETH Rk
S RE A I AR, ROE AR 2 FC A, I8 4 4 4
FSAS R BE T 2 AR SE PR OE A2 K (Riiger et al.,
2012), M S AR B AR, T
W R R R R R PRURIER B DL 3R 4
{HJE = I 47 2H 2URN JELBE 240 21 (K azakou et al., 2006),
XL T e e BN R T A R IR R ) A R A
{H & DA 2B A D T B 48 9% 9 AR (Wrright et all,
2004), i, MY EESE KRR,

R FLE R RN, L AR R e
VIR AE KR BEER . K41l BB 25 MR
SR A K R 0 B IE AR 58 R GG AR AR
HITT 7T 45 3R (Baltzer et al., 2008; Poorter et al., 2008;
Pérez-Harguindeguy et al., 2013)—E{(. LLH- A A1
R o m A 2P BB SRR, SR E R
T A B R [ e AN 3R 43 R BE 7 (Wright et al,
2004). = I b TR 1T g i (a1 O i
b1 s i DU W Y= ke (DA F U LSBT <
MG AR 3 2 K 3R (Poorter et al., 2009; Chaturvedi
etal., 2013). ik, BRMEIER P —X
A B -1,5- R A0 N A B (Rubisco) HH 1 B 2 1 47,
Rubisco & 13 £160%M Fr il ¥ P 1, 3l # 2
A A A B BRI PR R (Njs et al., 1995). K
HATFLR I, ek A &S BRI A &M
Bt , K % AR E AR AR R SCTE B
(Chaturvedi et al., 2013). [Fth, M H & & & et
GEREGE, HEOLEEEMIC, i EE L mEiEY)
MK,

32 HEIThEEMER T TR

P AR BE T AR 0 S B ) LAY, R — A

HEMERAESERE, AR, NS A

T2 B SRR T R B G, R MER S
FET RT3 R, 1] B RN AR A (1 2 21
P BE 77 4 v R FH VAR B AR B AR,
Rk, W] B4 b SO A RR BB TC K (Pérez-
Harguindeguy et al., 2013). T#% B 58RI R
RIFITh e B #2240 % (Cornelissen et al., 2003). =T
8 AT g0 T R 5 R K AR 2 R AR R R
ks DL AU AR 15 55 XS (Kraft et al., 2010), MM
FERF e T IR TM & EAAERETE %
(g FRAE K TE, BiEe UK, Harik, Frbl
1 i LT % (Chave et al., 2009).

AT, TR S B RO T R 4
Z(@p=0.07). HTYREELHEYH FKERHSA
EPE, R AT R TEIR T
AU, A A KR A R S DDA 95 (Al
etal., 2019). WY& &5 P IHA R Z 1R
ARGy, &SGR R AN TEREAR R
FRRAEAEY, BT DT B4 A3 B (1) R
J1EER, FET- Rl Bk (Kazakou et al., 2006).

UeAk, ABIURIL, 2 B REPEIRA Ge T A
FRBET- 2, X5 J6 T B L 45 R (Poorter ef al., 2008,
Martinez-Vilalta et al., 2010; Shen et al., 2019)—3.
TN PER X VR0 B T 2R AR AR AR 19 o [T ]
R LU A %G, MEMSREU AT 2R AH
X PR A, BRSBTS B ML AL 18 L RE, 75 KRR
A 5 A I 8] 1 PF- Ak 4 58 R W] §E (Poorter et al.,
2008) Hik, FHABET 20 2 5 AU i H DRt
RoE, WEAEKIREARR, il )E . 15K 5
FroraE, W5 HAVEMIRZEA K, FIanssasse s
Ji R AN BE A T 1) B 1 4056 (Wright e all,
2010), K FH ]P0 MR AR PT REHE 25 T Fh Py 1R
AT IEPE X )RR BE T (R RS o
3.3 HEMEFIETYIMAE KT TAUE R UM %

EY D Re AR BIAEE W ERR R, 2 MR
i 757 e G PR e R IE & B, 31T s A 1)
ARFETAERRE G THRAE(Violle e al., 2007; XI5
IR TS, 2015, FHEAIAE, 2021). ARBFFREETO
AN R S5 P AR A 5% 2 B 422 37 (R AL ) 28
BT HL TN 7 26 N Fh A KR AR A AE, %45 R R
BH, T4 D)) e SR AN AT D% 28 2 5 M 2 A K ) O
(Westoby & Wright, 2006; Kraft et al., 2010), {HX}4
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FREISET- MBS . BT, L T Y25
PRAF i D BB B A E A B B L /B RE AT
TYIR &, LA KRR 5 KSR, XK
T 22 T 5 I A, e A 3 7 A 1 B i ) S 2.
Zlmskas, RIWHBIEH AR SR, 7 THE
W48 B SR I s R P Al 22 s 5 i 3 A, 8 dn R Mk
A (Rhus chinensis)~ W 1L B F(Morus alba)
&, —MBEAAR R BRI AR 7 (e e AR
AR, HRER), E KRB,

AT E, DL ER RS A R B, ED BT
Y5 R BB ) b B A 5 v R 06 A FH A B O 2 (s
i B T AR A U 5 ), AR K IR (Pianka, 1970
Poorter et al., 2008). AH/x%, A K22 1oL IF AR 7 1
Wk 2H 23 5% P v (T4 L 2 A A B R A ),
A R T A R 5 e A R NAR, AR KRR
(Poorter & Bongers, 2006; Poorter et al., 2008).

4 g

AHEFCRY, Kl BV D RETEIRXT PRI AH
X AR AR S (R AORE B v 1 X BT R AR R (AR L,
56 BRURTE S 753 SRR 2 2R 3 AR G (1 TR AR
PEIF AR IS0 AN b4 o B 22 RE AL S T )
T A2, B2, A SR E AH R 1 4 %5 2
A EREYIRIIE T RN R . EA L, BHIREREUEY)
Foft LU PR~y Wb B S v AR AR e ) A
REGUUHRHIE R 22 R IR KA IR 73 B 52 5+
I REL T RS AUIT I EE R AT FURIAS L 2 bt
XD RS AU S, XX BRMAA
T 5 A2 AN RE 78 70 Mg 3 B A SETHAR IR R 42
o PIRIIEARGETAEAN [F] (0 A2 35 S B B 22 e A
R, PERAFPERTAE S R BEAE AR NI AR 1L .
Rk, AR R I TE 75 2 FEAN [ A3 S b B, R
DB IR v 75 2% FEAE ) S G TR AR 20 A SRR A 2
YEIR, RIS S5 & A BERAE  FLAR AL MR T4, A
HRETERBLBT LA, £7E 2 BRI ANIRIT S AR MR
FEAE KBTI A 2N o

gt At LiET AL XKW ECR B KB, RSTETiR
KFMEGIFIL, RERPEXFINMF. FF. R
ER. RIHR. HE. W, B, RBRM. R
B, FREEE. A, F% L. Umar AftabZ AEE
S AR a9 Bh
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