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Abstract

Aims The aims are to characterize key plant functional traits and their interactions of woody species growing in
specia and harsh karst habitats, and to explore their potential ways in adapting harsh karst habitats.

Methods A comprehensive survey of nine plant functional traits (including above- and bel ow-ground ones) was
conducted in a 100 m x 30 m permanent plot in the Tianlongshan Mountain of Puding County, central Guizhou
Province, southwestern China in the summer 2016. Five dominant tree species (Carpinus pubescens, Machilus
cavaleriei, Itea yunnanensis, Platycarya strobilacea, Lithocarpus confinis), three shrubs (Zanthoxylum ovali-
folium, Sachyurus obovatus, Rhamnus heterophylla) and two vines (Rosa cymosa and Dalbergia hancei) in an
evergreen and deciduous broadleaved mixed forest were chosen as target species. Nine traits of leaf, stem, branch
and root were investigated and measured. Key features of these nine functiona traits of ten woody species were
numerically characterized. Traits variations among plant species, life form and leaf phenology group were further
investigated. Relationships among key functional traits and between above- and below-ground traits were statisti-
caly analyzed.

Important findings (1) Nine traits varied in varying degrees. The maximum and minimum coefficient of inter-
specific variation were the fine root tissue density (FRTD) and twig dry-matter content (TDMC), 96.47% and
11.67%, respectively. Similarly, the largest and smallest coefficients of intraspecific variation were also FRTD and
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TDMC, 51.44% and 6.83%, respectively; (2) At the interspecific level, among different species FRTD had no sig-
nificant difference, but other traits including specific root length (SRL), leaf thickness (LT), leaf area (LA), specific
leaf area (SLA), leaf dry-matter content (LDMC), leaf tissue density (LTD), TDMC and twig tissue density (TTD)
showed significant differences (p < 0.01). At the intraspecific level, however, SLA showed significant difference,
and differences of other traits were not significant. (3) There was a significant correlation between most leaf and
branch traits, and SRL vs. SLA were negatively correlated. However, there was no significant correlation among
other root traits and leaf and twig traits. In a word, compared to the functional traits in tree species of non-karst
evergreen broad-leaved forests in the same latitude, karst woody plants in Puding had a series of functional traits,
such as smaller LA, SLA and larger LDMC and LTD and so on, which are beneficial to reducing transpiration and
storing nutrient. This may be its main ecological strategy for adapting to arid and poor karst environments.

Key words karst forest; life form; growth form; trait combination; intraspecific variation; interspecific variation
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T N2 B R A B AN R Dy e 2 T 10 A 2 it A X A A,

RBREY . RS RGIRENIMF(Reich et
al., 2003; Diaz et al., 2004, 2016; W fEts4, 2007;
Violle et al., 2007). . AFFIHE R AR & HAH
A B T REA)NT B YR PR FH R B 1 e . 5 A2 A
%} 4% (Eissenstat et al., 2000; Lavorel & Garnier, 2002;
Westoby et al., 2002; Wright et al., 2004; Chave et al.,
2009).

A W) PR IR 18] BE A < BK (Wright et al., 2004;
Walker et al., 2014) 3 4y & (Albert et al., 2010;
Violle et al., 2012; Diaz et al., 2016). {F AMEYGE
YE R B B PR S A A RISOK 73 R 3 BRIAR R AR
R YIM ) (Craine et al., 2005), 1N EY A K E
LR TR S m s AR R MR E A O
(Messier et al., 2017). IXLEAH B OB IR TE
TE NI (1) 2 R R AN [ (A Al S, b
“PeBE-UEs” AL (Laughlin, 2014; Verheijen et al.,
2016; Messier et al., 2017).

5, FEADTh REPERLE R RO Py AR 5
SEPIRP AT . TRV I BT $2(Diaz et al., 2004;
Violleet al., 2012), XFHEY)/MA DhEERE . #EEAIA
ARG LA R SO A 2R R I 58 R B, AT
FET&IE]) . BETE N TH 2 D RERE A 0 R P 5 b ) AR A
S5 T L SIS ) oo AR5 AR A R 9 5 A 14 T
N (Wright et al., 2004; Albert et al. 2010), T HFH A
AR S 55 i 6] A5 5 W] %5 S5 2 (Auger & Shipley, 2013,
Buetal., 2017), iXXF & FHARMBRE 545 RGHH
FEAE RIS E L (Sdetetal., 2015),

I, FEY) % 25 B MR 2 1R 3 I HE I 1) A DG % 5 AR
SR, AT SN IR BT AR AL IR S A 1 MR AR S
Hl it — R A ThREMAR AL A AU RAE R IR R, A
T e I AKX 5 (Reich et al., 2003; Stahl et
al., 2013).

W TR R A T — Fh B R R G M D e AR 2S
ARG, AEPURE R, MEENEK, REEZE(E
A, 2003), 7EFRE R TES: . B A A K
AMATEIX R AIA, DS, Mz
P AR AR o H T TR S 3 AR A K (R RS,
S BZ DX IR A A R A5 THUAN 1) S0 A
SRRRE AR, T BRI . TR ) H 4 T
MYRASHR, HAESRZIM . AFTTRANETIT,
URAERRS TR TR E AR E B L (BRI 3A . i@ T
TR A S AR DR D HH URR I B E  ER 1E
A S AR B AR AR A AR M (ST A5, 2011).

FESTMI . PRI AR R X
TERE R P PR AT FE AN, AN [R] 4 DX A A -1
RAEFof (8] RO P 3 A7 AR BOR 22 S () B 46, 2014,
X745, 2014, 2015; Jiang et al., 2016), W&k
DX 47 05 it 52 B0 L L TR (SLA) FI I TR (LAY
-4 )51 & B (LDMC) s MR & o X AP PR A
ERAE, MY IE R R R K S
A BTG R AT 8, T RE—E
FRRA A 4, TRIX P RERS, M8
HLABUE I R IE K A e, et e, b
TR /N, I AR R B 2 ), S B 4%
(LTD)HE K, I HIBH A B KM HRK (SRL), &
TE RS RS R, HARK R P T 75 5 B
2% %5 =5 (Reich et al., 1998; Ohashi et al., 2006).
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11 R

AF FEHIAL T B A B e 2 B OB N IR R
Je1l1(26.24° N, 105.76° E, #4k1 550 m), A [E R}
% B ER 2B A BT S W R AR A R G W
W 5Tk FrfEdth, BT S BRYL 23 7K U4 b 11 ey o ] 234
W S . 1% M R ARG X A, B
5 LR R 196120134 (e %, AEF ISR
15.2 C, 1HF¥<iE5.2 C, 7THF¥<iE23.0 C,
EREKEL1341 mm, FH R 1189 h, 44 H
E KT 26%. BERAAKE, B0 iR
¥)1534.7%. TEEVAREAIK I NE.

FEAE Y 9 IR A AR LR AE AR B () 5 G ANV

I ] MR A AR TR AR 2 R 6-10 m, P2 4£5.4 cm,

o5 B 73.1% 4 4, A A Bl AL FE 4E A Bk (Lithoc-

arpus confinis). L7 # (Platycarya strobilacea). =

L BRI IR R 2 S VE R R SR L0R L AR A )

B B % (Itea yunnanensis) %2 JIii ¥iE ## (Machilus
cavalerie) fil z 57 8 H-Ai(Carpinus pubescens), il
WA A 6 = VA (Pittospor um brevi cal yx) Al 7 i
(Lindera communis)&s. #EARZ—M3 mELR, &
30% A Aa, i LA 5] P T 5 46 (Sachyurus obo-
vatus) . 5 M il 25 (Rhamnus  heterophylla) . %k 17
(Myrsine africana) LA & £ Ffi {E U (Zanthoxyl um) &
Y. BAJZEE 50 cmbL R, %E20% A4,
TR AT O B (Arthraxon lanceolatus) A1 B
(Senecio scandens) <% . # V% = [AITEYI IR, FELLA
T4 1 5 78 (Dalbergia hancei) 4% 7] #8310 cm,
KR iA40 m (Liu et al., 2016).

2016°E7-9H, fERp il il A LT B —
30 m x 100 miFEHl, $173743041~10 m x 10 mir) 7
FEJ7, A IFC AT R IR R T1 emif g AR A
YIIMS AL E . R A R 6 R o
12 HEMERNE

LRI RSN FEA IR A AE ) 280,
Fh20-25 KA E B TN R (K D)o FERERRA & 71 2 1)
REFEALAN T, RESTRKMH T oM RES
B AR SE R 25 AR« TERRAR B 2% LR F
561, TRIUERERTT AEL20-304 - F, A AR FE A AN
JHE ASAE VR L 20601 Fr o I FHWInFOLIA Z g
A% (Regent Instruments, Québec, Canada)f it
F, RAHEA. KO RS R bR, K A BN
W, SEFE105 C R AT 20 min, ZRJE7ESS C R HET
48 h, FRECT i . AR/ M AR 5 20-30 ek HL
A, TS R TR UM 2-3 om, Ji
Rz, FHEAR IR 2 AR AR .

Tablel The selected ten dominant woody speciesin akarst evergreen and deciduous broad-leaved mixed forest in central Guizhou Province, China

Yo ay it AT RAEMREL L ysis:i|

Species Growth form Lifeform Sampleindividuals Leaf texture

ZIIiEAE Machilus cavaleriei T*AK Tree H 4% Evergreen 20 HJR Leathery

7 BRUH 1tea yunnanensis *A Tree H 4k Evergreen 20 AR Thinly leathery
M F ¥k Lithocarpus confinis TrK Tree W% Evergreen 21 JE4E5 Thickly papery
WA Platycarya strobilacea *A Tree 7% Deciduous 25 4% Papery

=t EA Carpinus pubescens *A Tree 7% Deciduous 20 JE4E5 Thickly papery
il H-E Zanthoxylum ovalifolium #EAR Shrub # 4% Evergreen 20 # i Leathery

BRI j#E5 18 Stachyurus obovatus #EAR Shrub H 4% Evergreen 20 RV Leathery or subcoriaceous
SR 2% Rhamnus heterophylla #EAR Shrub # 4% Evergreen 20 4%)% Papery

/N Rosa cymosa A Liana H 4k Evergreen 20 AL Thinly papery
#E#518 Dalbergia hancei A Liana 7% Deciduous 20 JE % Membranous
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B, X P IR B AR O I HE T A N o Pl
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TDMCH K . MR A AR, 57 i TERSRL S K,
T RN, B R FRTDE K, 1M 225 e £
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Pl B 2 2 (ED).

FEAERK AR, Bra M R IR AR FEARF
i A M P ) 22 S B (IR K 5 HE R I LTD R A1),
{E/NEE S AR R MR 3P A K R (R ) T 16 2 22 S (3R
3). LA. LT. TTD. FRTDM\FABEAFI BEAFE Y
BN, LA B . BEARTEILDMCHILTD R/,
TDMCHISRLI K, {HIF AR FJLDMCHI TDMCK T i
AHEY), LTDS SRLENAH [ (3) . %) SR A& HHE )
M5, BRLTDZ A RIFTA R /M R TDMC
Y2 B3, (B 5/Ne 20 4% B A 2RI AR A& IR
BLREER. EEMEYPILT. LAMSRLK T
T, FARSF R 2 75 KT SR (K 3) -

Table2 Characteristics of dominant woody plant functional traitsin the karst forest

LERIN P (B vl 22

R/ME SEON el LTS

Trait Mean = SD Minimum Maximum  Coefficient of variation (%)
- JS R Leaf thickness (mm) 0.17 +0.07 0.03 0.33 39.41
WA Leaf area(cm?) 17.74 + 10.44 215 69.28 58.85
BLr TR Specific leaf area (cm?g™) 134.44 + 45.80 55.35 281.34 34.07
-5 £ i Leaf dry-matter content (g-g™) 0.40 + 0.06 0.28 0.69 14.79
H-4HZBE Leaf tissue density (g-cm™) 0.54+0.13 0.27 1.07 24.07
K45 2 Twig dry-matter content of branchlets (g-g™) 0.48+ 0.06 0.37 0.64 11.67
KR E Twig tissue density (g-cm™) 0.69+0.19 0.28 2.50 27.53
EEAR & Specific root length (cm-g™) 251.91+ 128.79 54.56 987.41 51.12
YIFRLH U5 Fine root tissue density (g-cm™) 0.85+0.82 0.12 7.33 96.47
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E1 ikt XA ARAEY DR R . AL BRI B fe R Wl B E S8 L 5 /AL HALTR1-10/03%
Wikl 1, WA 2, B 3, AR 4, (LB 5, = SURSEA; 6, MU 7, BIOPHHETAE, 8, R 9,
NI 10, SR A, HARELT). B, HA(LA). C, LLHTEH(SLA). D, 4 TH5H 5 &(LDMC). E, AL
FEE(LTD). F, /METHREE(TDMC). G, /MEHLEE(TID). H, WARK(SRL). |, RAHHE(FRTD).

Fig. 1 Functional traits value of dominant woody speciesin the karst forest. The circle in the box plot indicates the abnormal value;
the percentage of datain the figure is the coefficient of variation; 1—10 represent species in the ordinate; the species number 1, Ma-
chilus cavaleriei; 2, Itea yunnanensis; 3, Lithocarpus confinis; 4, Carpinus pubescens; 5, Platycarya strobilacea; 6, Zanthoxy-
lum ovalifolium; 7, Rhamnus heterophylla; 8, Sachyurus obovatus; 9, Rosa cymosa; 10, Dalbergia hancei. A, leaf thickness (LT). B,
leaf area (LA). C, specific leaf area (SLA). D, leaf dry-matter content (LDMC). E, leaf tissue density (LTD). F, twig dry-matter content
of branchlets (TDMC). G, twig tissue density (TTD). H, specific root length (SRL). I, fine root tissue density (FRTD).
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RS A A AT B AR IR (T S (B AR 22) S (P AL ) 2 S R 4

Table3 Plant functional traitsin different growth and life forms (mean + SD) and (interspecific-intraspecific) coefficient of variation

LT (mm) LA (cm?) S A(Cm*gY)  LDMC(gg™l) LTD (gecm™) TDMC(g-g™) TTD (gecm™) SRL(cm-g™®)  FRTD (g-cm™)
FiAk Tree 0.19+0.06% 24.66+9.02° 11564+44.16% 042+005° 053+0.10° 048+006° 0.71+0.11%° 237.89+89.59° 0.90+ 0.93°
(33.25%/  (36.59%/ (28.18%/ (11.59%/ (19.19%/ (11.48%/ (15.50%/ (37.66%/ (102.97%/
16.52%) 22.63%) 19.33%) 6.26%) 10.05%) 6.36%) 12.52%) 32.72%) 68.94%)
WA Shrub 0.16+0.06° 12.3+662° 14349+ 35369 0.35+0.05° 050+0.15° 0.49+0.06* 0.68+0.17% 271.09+ 179.73% 0.88+ 0.89°
(4151%/  (53.85%/ (24.64%/ (14.31%/ (30.47%/ (12.66%/ (24.70%/ (66.30%/ (100.61%/
14.41%) 20.10%) 11.73%) 6.11%) 13.83%) 7.01%) 13.26%) 62.05%) 31.27%)
A Liana 0.11+0.04° 7.43+148°  169.689+40.13° 0.41+0.06° 0.61+0.15° 0.46+0.04° 0.63+0.32* 25517+ 110,55 0.69 +0.21°
(35.94%/  (19.95%/ (23.65%/ (13.86%/ (24.52%/ (9.80%/ (50.94%/ (43.32%/ (30.37%/
24.26%) 17.33%) 23.17%) 12.77%) 15.23%) 7.70%) 43.33%) 37.93%) 25.04%)
WY  017+007% 18.15+10.18° 131.19+43.38° 0.39+0.06" 054+0.13% 048+0.05" 071+0.14% 23814+ 145.15° 0.88+ 0.92°
Evergreen  (39.34%/  (56.12%/ (34.47%/ (16.29%/ (27.98%/ (11.73%/ (20.81%/ (60.95%/ (93.11%/
14.81%) 17.12%) 13.99%) 7.06%) 12.12%) 7.17%) 13.38%) 45.90%) 59.18%)
JEIHRY  0.14+0.04° 16.84+11.08° 145.85+41.79° 0.43+0.04° 055+0.08" 050+0.05° 0.72+027% 237.66+94.71Y 0.91+0.963°
Deciduous  (29.49%/  (65.79%/ (30.12%/ (9.60%/ (16.58%/ (10.65%/ (36.91%/ (34.61%/ (102.4%2/
23.57%) 29.42%) 26.66%) 8.56%) 12.52%) 6.029%) 31.61%) 34.23%) 52.96%)

ANFFRHEUE I 2 7 B3 . FRTD, IMRALEE; LA, W, LDMC, MR FYI & &; LT, " JEE; LTD, M HLUERE; SLA, s SRL,
LEARE; TDMC, /M5 & & TTD, AMIZAZVE

Different lettersindicate significant differences. FRTD, fine root tissue density; LA, leaf area; LDMC, leaf dry-matter content; LT, leaf thickness; LTD, leaf tissue
density; SLA, specific leaf area; SRL, specific root length; TDMC, twig dry-matter content of branchlets; TTD, twig tissue density.

22 EYERHMASTHEESR AR PERIAR B (K)o

W iR T X R A ) D RE AR AP A L b ) AR
ECR, HARMARAFEZ 7 (K3). K, =5t
G HARILTAS 7 e K (22 7 5 8029.27%), LA i
LA (42.65%) FEFIE LA (28.43%)F1TTD (71.06%)-
NRIEEFLDMC (15.17%)AILTD (18.32%). il 5#
AR TDMC (9.33%). 5 ZSIFISRL (64.3%)
A H A ARHIFRTD (112.12%) 78 ek o

MR R E, BT BRAEKTID, ik
SVIMIE R AE KB S5 AR, AR AR S
i, HBR A ZE UK, MR/ S i 5N 2
FER RN AR S i 5, ME TTDAEAS [F] 4R (8] 22 5 5%
K, TP & =R F N AR 7 A PR E 2 AR
(#3). AR E PRI PN A e 28 R IOK, LTS
SLAHILDMC R R ASTRARSHEAR, BRI H 2%
FERRASHEARSTAR, HRAMEIRKISRLZ #EARSB
ASTEAR, FRIDZTFASHEARSIEA . FEA A 435 1Y
], AR BRTDMCAMR 2 W Sk >V& Y, TR

RA WP, AERKEIRA S ROGHERAE A0 (RL)

R P PR ) 8 S vy T P N A o B T R
KAEYA R A, HR RV B R0 R A 5 K,
KANGHBEEMER KR, TR EEIRRK
(#2). MEAFRAEKE A, AR ADEFIR R
PEAR (0 ) 2 S 38 W ROK, TR v SR &R AR
FEAAEYIRR T LT LTD. TTDAISRLA )28 S8 T
TeARMEW AL, HADPEREBEAC(EI) o XA [F ARG Y
SR, W SRAE ) B ) AR S d = T I A,
EARFER A A 22 5); LA, TTDFIFRTD ) F a) 45 5
SR TR Y, RE ZH RN E R AR,
HoAPEAR AN ER 2 5 S i T VA A (3R 3) -

FAPR 7 253 W GRA) R YR 2 R R TTD 2
AN By 5 /N PR AR S (0 AR B S8 AR i, (EDG AR
RYERETTDAS R (AR BE A . AN IR AR KB
RAE T R FEFE R, X LA LDMCH /i
PRSI A X B o AN [F) AR 5 0] i A P IR AR S
JUFEA R . A G 2R AR K20 (28 A 022 5

Table4 Effects of species, growth form and life form on trait variations (R? value)

A5 Variables LT (mm) LA(cm® SLA(cm*g?) LDMC(gg™) LTD (gecm™) TDMC (gg™Y) TTD (gem™) SRL (cm-g™) FRTD (g-cm™)
Py Species 0.86 0.78 0.67 0.75 0.74 0.64 0.19 0.18 0.08
HEKA Growth form 0.13 0.50 0.16 0.31 0.02 0.06 0.03 0.02 0.01
GRS Lifeform 0.08 0.01 0.03 0.12 0.01 0.04 0.00 0.02 0.00
A KR x A gAY 0.07 0.55 0.49 0.35 0.19 0.02 0.17 0.37 0.04

Growth form x Lifeform

FRTD, HRZALZVEE; LA, WAL, LDMC, MR -FR & &; LT, M EREE; LTD, M A%, SLA, WA, SR, HWARK; TDMC, /IMEFH &

&, TTD, /ML,

FRTD, fine root tissue density; LA, leaf area; LDMC, leaf dry-matter content; LT, leaf thickness; LTD, leaf tissue density; SLA, specific leaf area; SRL, specific
root length; TDMC, twig dry-matter content of branchlets; TTD, twig tissue density.
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POIR AR S B 52 M0 K T A= 3% R R0 AR K TR 1 Bk B g
(F4), HEXILT. TDMCHIFRTDHISEIA K
23 ARXEEMMHEIRER K

IR I (R 5) R M, FRLALLDMCZ [Al4h, 4
ANIPRAR AR 2 IR B AR DG, ZINEC IR ] 19 5 35 1
AR, R BMARE A AR . FRLAMSLASTTD
Ab, PR SRR A KR R A G . IR RS
H-HRE A A SRLESLA. FRTD 5LAE 2 iA%<,
- A 5 /)Nl ) 4D 2L 48 P RN T4 Jo 5 2 3 5 IEAH 5
(%5).

3 ITRFER

31 REHETHEHSXEYINEE IR T REFE

KR, B 10F0 A A AE Y 19 ThRe P
RIEFH N SFHIIEEAFRRE WAL R BREFA
R, PR SFAEAEY D Re MR AR S v o 4 = S
AL, {HERRIER 2 1 IE A 22 B A N AR St AN TT 20
(), Al IR AR R 1128%-52% (Albert et al., 2010;
Auger & Shipley, 2013; Jiang et al., 2016; 54,
2016) . 24 g Hip e b X R A0 P IR PR ol P AR S~ 25008
21%, FHECTHADRE B A, FLE R AR 5 i
UG, XTSRS AR B SR RN A
P£(Auger & Shipley, 2013).

AR IREE 261 AN [F R A R 0 ) A S BLA
75, BT B9 MR AR B 18] A2 S 0E FE Ok
12%-96%, HR RMARAL 7 835 = TR IR .
TE VAR 2 Hh a8 A (R 3R 5 0855 2% 1 L [ e 1 (52

RE W ARARLOR R A AAKE DD REMEAR Z 1] A 5C 225K
Table5 Correlation coefficient between plant functiola traits of ten domi-
nant woody species in the karst forest

LT LA SA LDMC LTD TDMC TID SRL

LA 0.65"

S A 083" 056"

LDMC 021" 001 -0.227

LTD 070" -047" 034" 064"

TDMC -0.38" 0417 017 043" 045"

TID -017 010 -002 028" 029" 034"

SRL 012 000 -018 012 013 009 004
FRTD 002 -031" -009 0.10 012 002 -0.01 -0.00
*, p <005 **, p < 001 FRTD, 4UiRHALFESE; LA, HF; LDMC, it

FrF s A LT, R LTD, M 2285, LA, HL A SRL,

ELARIS; TDMC, /METF & &; TTD, /MUA L E L,

FRTD, fineroot tissue density; LA, leaf area; LDMC, leaf dry-matter content;

LT, leaf thickness, LTD, leaf tissue density; SLA, specific leaf area; SRL,
specific root length; TDMC, twig dry-matter content of branchlets; TTD,
twig tissue density.
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s sE, 2010), AL SR (5 SR ICAN )
FOPRIREFpIE) 22 SR, JGH 2 IR (Ackerly &
Reich, 1999), {HA MRS S HFHX AN, 1R ]
F I Fa E (Garnier et al., 2001). ¥ —J7TH, YK
WHIE N T A AP I8, FLR AR S5 i o A B 1T 5
(Westoby & Wright, 2006), Tt 2R R FTAb Kt~
AEREINE AL, R, MR R EIREAEE KR
()75 S FIASTf 58 1 (Comas & Eissenstat, 2004) .
MAFEAE R BN A TG TS, EAAE YR P 8]
R KT AR RN, 1] BE-5 9 A B Ak () bk
NI L AR, AN [F RSN 3T Hh 5 A ()38 AR AR AT K
ERAK. HEEYSETEMEE, BT A
A PR AR BOR, B, HLT.
SLA. LDMC. LTD. TDMC. SRLIAE 3 285 T
W) . X5 T T 55 (2016) 6] H SRAE Y 1
ARAE KT IE M) I A48 % — 5L
AW T I, V5 Sl T DX AR T i IR ) o
(AR S5, JUFRERR, B2 B MR (%
SRR, I UOR A s BRI AR KA ) 22 HAE F
(F4), HEHWESFE SR MZDIR K8 T,
Kk, MYRGLEE, IRRIH LS 9 288 sk
WRor SR REmAAR K, A g L A SR R 7 (1 5
Mi(Figueroa & Armesto, 2001; F4AKEE, 2014; 7573
st 2015, MRICEE, 2016). SRT, IR EEERR £
PEARAS 7 (O ARE FE LA, 3 IV 12 5 W B A B3 1)
FE SRS DIAR (NI et al., 2015; Liu et al., 2016),
F N 55 E i — DA
32 MEEFHEXEYAEREINREME RGBS
Y AEKAKIE AR 24 RS
RE WHERENGAIER, SMRE—E M
Je M (Kerkhoff et al., 2006; Wright et al., 2007), %%
T B — 2 513 B 8 5 i) B AR Th Re MR 4L &
(Westoby et al., 2002). AHF TR I, W& HieHh X il
VIR S AR R PR AR SRR /N, B PRR ) [ AH
FKHEEE. Bl LTSSLAR AR, T 237
FEERES, B2 Bt oG = TR AR T2
SN R, CAR b R I A R A K o
(I3 %, M3 m K o0 R 30K, 45 15 3 SLAN
/INFILT 3 /i1 (Comstock & Mencuccini, 1998).
WFF R, b X A FoE & G BRI A
DI 27K 73 i, SLAYRZDS, i R AR R Bl 2 ),
SHLTDHY K (Ohashi et al., 2008), 1HZ, AHF5TL:
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RIEMFAH R, £HNLTSLTDAILDMCHiAH%, SLA
HLTDIEAM 5%, LDMC5LTDIEAM5%. LDMCH Fl
LTD K I AR I 390, 5o 42 8 s 36 F 647 70 o8 o
(Cornelissen et al., 2003). [FIA, TD /e AR 4% B H
A=W I BRI (Reich et al., 1998), AHE 7T
LDMC5LTDIEAH IR, BRI X T iy i X A8 4
Ms, B2 G YRR Z TR, A
T 44 5 H T 5 A 358 (103 5 B2 (Nliinemets, 2001) .

BS M R/INE B OGHK, BRI AL T R RBE80%
PL_E # K /NAR 57 (Corner, 1949; Westoby & Wright,
2003). AHF5H, TDMCHLA. SLA. LDMC. LTD,
TTD5LDMC. LTD 35 IEAHIC, 3% 2 FHA i 8] F
BT R R e I, HF w7 T ARG, AR
RI, SRLASLARIAH G55, HATEET A
Fereb (Withington et al., 2006; & -H4k4%, 2016). 1E15
PER A, AW R IR R AR SRLS MR LA
WEFAG, RPERIR T2, YR
X 7K A AR RS R R, RN R 2 2R )
BHTAEKRER, MAZBNRI FEHAY E L,
TXAE W el X ARAR R I A R (NI et al., 2015)
3.3 FRHETFR XY IR R IE R SR B

AW FEREDD K H 7 —HS, B H SR
PRI, HEE R, BT FRTD, HASMHIRIEA
FEF R R B EE T R T A [F R
XoF Ry Sl A 53 ) I SR AN [, 17T L S B T A Fel
&) B T 35 4 2 B Dh e SRS 2 7 (Zhang et al.,
2010; SR4FEF45E, 2010).

ANFEPRE SRR AHLTRERE A D e T IR
BAANFBRE . AR s b X I DA 4 1) 25
HEARBABERILT.LAFILDMC, HSL AR ZF (K T4
W Fi(Jiang et al., 2016), PiHLIX [FJLTAISLALETE
F 25 (p < 0.05), LASLDMCZ 7 A8 2 . il [H]
J& T Rt 3, AR R A SR AN, R AR SR
VR ) ISR O, AR HIE T 0 G R 5 i T i T AR
HEARPARE, AR IHEWAF . R EART
BEARLT EARE, AHFRIREARNIARTE . Britt
ZAh, A DR 2 AR 7 b DX AR A TR A A 22 SR
FEEH . 58 AL, ARG ERWEE, BIRIK, 5
FHREE T E4 CAEA, FH/KER600 mm
FoAi o e IX =gk, Y@ K SLAK G 35
A AEF DU B /D (IR BE 26, R SLATR IR T4
SR O BHIRRE 1 (MR S0, 2016) . H IR i

X & 4 ) (Y LDMCAI LT K T A0 78 b R HE 4,
SLAN T AR FEREY), T T RE A () 3AN R A
TFARMFFILDMC. SLAK T AW I, HEAM
LDMCK T AWt 7%, SLARH s (0 72455, 2014) . Pl
XA AGEAR T, (HEKEMKILEMN, S )E & 5 2 v
ekt s, HETOE SR AR [, AR AN

55 1) 4 B ) Al e e X, G oK B L (B
Wi, 2016) WAL E b IL(EEFEE, 2016). T
el (B 2204, 2012). = B AIDY I (75 SCHE4E, 2015)
FHEL, W& 37 b DR SR ks b X A SLAL LA
LDMCH R I 35 1 22 Sk o 5 5 W ke b X A
IHISLA. LAZN T AE RS e 1 XA 4, T LTD
LDMC. TTDFITDMCK T HEms ki b X AE ) . 4
FRIE 30055 b X RE W (0 LT 5 2% 7 1 1R 46 2 s Sk
X A (Jiang et al., 2016), 1 & Al H PRI ks
i [X (X1 24545, 2015) FILTRY /N o FEmE B X AE A
HARKIISLARILA, RBL T 555 i 4 $ROt A 72 IR
REJ), REARLTHOIE N PR & PR EE . W ks 338
IR TR EROK, P E I T R X RE 1
ARKRE, RIS KT RIREE0MIE, W&
XK T —EEN T T2, BAB/NSLA,
LAFIEKLDMC. LTDHIH MRS . B/NISLA
FLAG FI TR0k N ZEEAE T, ORFFK Sy, AT LR
FREAR I AE KR, 15K FLDMCHILTD A I+
Tk A E S5 (Wilson et al., 1999) . & i 1 [X
VLT BAN T R E PILTIE, H R
ZHONE R BRI R AUR T, YA R TR
FEKGY o S3Ah, WEHREH XA LA, B B EK,
XA SR IR Sk =, R HA = K TTDAITDMC.

MR R, T RGBT Y AR
KHISRLAE = (IFRTD (Kramer-Walter et al., 2016),
FTE R SER T MIE DL, FEAX 3750 FK 5 B
W fE J1% =i (Bauhus et al., 2000) . AH T 78 A B L
() 1] 4% 4 (Machilus pauhoi) . 111 #L (Symplocos su-
muntia) 2% (45 %t 2%, 2015) F1 3K i 4 75 #4 (Pinus
taiwanensis) (ZRHiHF, 2016), W iR H X R4 1 SRL
BEB/N, FRIDIWEEE K. AEM6, v
A aMERR, LEER. LR, K5,
e M AR R ALK, YRR K Z RN R KA,
AL, SRLE ZE/NTHARHLIX o T A A B RSN &,
10 S48 s [X ) LA K FRTD 7 205k Tl JE AR R o)
K FFRAT T 2K
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KA FLEERR W, W E W TR AR A Y D st
REEAH BB R AR KIS FhE 2R, 5H
R R T RE L X AR, U5 R4 R i A
W ST AR s DX A A A L, S5 W BT AR e XA 4 7 A P
MW ARBERKEEK T MLA, LAFRL, K
LDMC. TTD. TDMCHIFRTD%:— R 41|k /N 2% i Al
IR DR IR A A, T HE = o T R 3
(1R v SR A B ) e R A 2
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