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Abstract ; Leaf function traits are important feature of plant adaptation to habitat. The environment of karst area is a spe-
cial ecosystem, the reason how different plants adopt to the habitat and what leaf traits have been rarely reported. There

are rarely reported on different plants adapt to the habitat and their leaf traits in karst area. In Shilin karst area of Yun-
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nan Province, we studied 41 plants (different growth forms). We mainly focused on the leaf area( AR), leaf fresh
weight (FW) , leaf dry weight(DW) , leaf thickness( TH) , chlorophyll content( Chlc) , specific leaf area( SLA) and leaf

dry matter content (DMC). The results were as follows: (1) The leaf traits of plants on the species level varied widely,

and the differences of different growth forms were significant. (2) There was a significant negative correlation between

SLA and DMC(P<0.001). There was a significant positive correlation between leaf length, width and TH ( P<O.

01). There were significant positive correlation between FW, DW and AR (P<0.01). There were significant positive

correlation between TH and Chlc( P<0.01) , the correlation between other factors was not significant. (3) The coefficient

of variation of plant leaf traits in the study was 15.82%—139.14% , mostly with high coefficient of variation (84.40%—
131.01% ). The contribution rate of AR and FW were higher, there are 84.40% and 90.28% , plants of different growth

forms were stable on TH. (4) In Shilin karst areas, plant leaves adapt to special habitats with lower TH, SLA, Chlc and

higher DMC. The above indicates that plants in Shilin karst areas can adapt to special habitats by forming different leaf

characteristics. The paper provide a theoretical and piratical reference for the restoration and protection in karst area.

Key words: leaf functional traits, leaf dry matter content, coefficient of variation, leaf strategy, Shilin karst area
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Table 1  Leaf traits parameters of 41 species in Shilin karst area
RS U = SNSRI RR
R il - - Leaf fresh Leaf dry Chlorophyll Specific  Leaf dry matter
) o Leaf area  Leaf thickness . .
Growth form Species (em?) (mm) weight weight content leaf area content
i (2) () (cen (em® - g")  (g-g")
AR e 23.69= 0.10+ 0.81+ 0.34+ 10.48+ 70.43= 0.41=
Tree Cerasus scopulorum 3.12lmno 0.007no 0.094¢gh 0.039¢ 1.46stu 6.68q 0.0541
e 47.30+ 0.20+ 131+ 0.62+ 35.76+ 76.10= 0.47=
Celiis biondii 4.33¢g 0.012de 0.116de 0.074d 3.12f 7.14pq 0.049ghi
A 6.62+ 0.12+ 0.13+ 0.07+ 8.91+ 101.77+ 0.52+
Salix babylonica 0.73vwxy 0.0011m 0.006qrstu  0.004nopq 0.92u 9.71mno 0.051de
INBER 20.62=+ 0.17+ 0.51=+ 0.19=+ 59.71= 111.07+ 0.37+
Toxicodendron delavayi 1.45n0pq 0.013gh 0.044jk 0.031i 5.11¢ 12.13m 0.032m
ke (At 16.83= 0.17= 0.50= 0.17= 11.75 98.54+ 0.34x
Eucalyptus 1.864qrs 0.014gh 0.079jk 0.0274j 1.64rst 10.27mno 0.047mn
(ﬁé’g{é’?) 29.07+ 0.35+ 1.40+ 0.62+ 67.38 46.68+ 0.44z
2.14jk 0.024a 0.132d 0.052d 6.25b 5.62r 0.0531jkl
1Bk 24.65+ 0.15+ 0.53=+ 0.25= 17.67+ 100.44+ 0.47+
Amygdalus davidiana 1.98klmn 0.009ij 0.064jk 0.019h 1.83Im 11.72mno 0.049ghi
£ 21.78+ 0.23=+ 0.88+ 0.45+ 20.06+ 48.16+ 0.51+
Photinia serrulata 1.75mnop 0.013¢ 0.072¢g 0.055f 1.97jkl 4.97r 0.061ef
HEAR 4.66+ 0.16+ 0.10+ 0.05+ 45.03+ 88.96+ 0.52z
Pistacia weinmannifolia 0.98wxyz 0.026hi 0.014qrstu 0.002pqr 3.27e 9.710p 0.058de
MR 86.65+ 0.19+ 1.83+ 0.91+ 22.07= 95.71= 0.50=
Quercus aliena 6.43b 0.015ef 0.212¢ 0.083b 2.73ij 9.93no 0.039efg
JE R 8.65+ 0.18+ 0.14+ 0.09+ 23.61+ 93.40+ 0.66+
Millettia pachycarpa 0.96uvw 0.021fg 0.008pgrstu  0.007lmnop 2.691 10.03no 0.072a
RN ) 38.52=+ 0.19+ 0.90= 0.41= 54.61= 93.07+ 0.46+
Koelreuteria bipinnata 3.78h 0.025ef 0.046¢g 0.053f 5.18d 9.38no 0.052hij
EF & 55.95+ 0.17= 1.37+ 0.75+ — 74.37=+ 0.55+
Quercus variabilis 6.12ef 0.020gh 0.210de 0.084c¢ 8.19q 0.061cd
A 28.52+ 0.21% 0.71% 0.32% 33.06+ 90.20+ 0.44+
Rhus chinensis 2.77jk 0.024d 0.083hi 0.048¢g 3.44¢g 8.910 0.039ijkl
IRk 58.83+ 0.13+ 1.29+ 0.58+ 24.19+ 101.37% 0.45+
Carya cathayensis 5.32e 0.009kl 0.215de 0.062de 2.171 12.20mno 0.041hijk
ES 70.64+ 0.15+ 1.35+ 0.76+ 14.41+ 92.42+ 0.56+
Castanea mollissima 7.66¢ 0.013jj 0.336de 0.080¢ 1.100pq 9.7Tno 0.063c
[aE) 258.25+ 0.20+ 5.58+ 2.00+ 35.11+ 128.81+ 0.36+
Broussonetia papyrifera 30.42a 0.016de 0.386a 0.349a 3.191g 11.64kl 0.041mn
T 73.10+ 0.15+ 1.30+ 0.53% 32.90+ 137.24+ 0.41+
Toona sinensis 5.73¢ 0.0151j 0.312de 0.067e 3.42¢g 12.63kl 0.0471
AR 7.40+ 0.15+ 0.16= 0.08=+ 21.06+ 96.82+ 0.47+
Ephedra equisetina 0.69uvwxy 0.0114j 0.0090pqrst  0.009mnopq 2.04jk 8.68no 0.049ghi
A 25.57+ 0.12+ 0.59+ 0.25+ 14.01+ 103.70 0.42=
Pyrus pseudopashia 2.47jklm 0.0091Im 0.614ij 0.038h 1.75pqr 11.73mn 0.047kl
19 Bh T A BMASF- 3 45.36+ 0.17+ 1.07+ 1.07+ 29.04+ 92.46+ 0.47+
19 trees average 3.89 0.022 0.129 0.216 3.06 10.23 0.052
HEAR ITEZ%S 11.69+ 0.11=+ 0.21+ 0.06+ 44.63+ 191.54+ 0.28=+
Shrub Prinsepia utilis 1.34tu 0.004mn 0.014nopqr ~ 0.0070pqr 4.39%¢ 18.71f 0.0170
P ES: 13.53+ 0.17+ 0.23=+ 0.11=+ — 124.45+ 0.48z
Viburnum yunnanense 0.92st 0.035gh 0.243nopq  0.013kImno 20.471 0.039fgh
FAEF 1 23.29+ 0.14+ 0.33+ 0.14+ 15.35+ 169.83+ 0.41+
Bauhinia acuminata 1.75lmno 0.022jk 0.278mn 0.0241jkl 1.94mnop 18.34hi 0.0451
HHEAE 27.09+ 0.20=+ 0.44+ 0.14+ 27.39+ 187.59+ 0.33+
Urena lobata 1.97jkl 0.017de 0.028kIm 0.007ijkl 2.49h 20.10fg 0.029n
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A 4 . Leaf fresh Leaf dry Chlorophyll Specific  Leaf dry matter
N Leaf area  Leaf thickness i .
Growth form Species (em?) (mm) weight weight content leaf area content
' (8) (8) (can (em® - g™) (g-g")
TR 3.40=+ 0.13+ 0.05+ 0.01 15.40+ 308.64+ 0.23+
Spiraea yunnanensts 0.25yz 0.034kl 0.001stu 0.001r 1.02mnop 28.64b 0.017pq
N 51.63+ 0.16+ 0.94+ 0.34+ 16.78+ 150.95+ 0.36+
Debregeasia orientalis 4.32fg 0.065hi 0.075fg 0.048¢g 1.93mno 4.73j 0.041mn
iy 12.04+ 0.11+ 0.11=+ 0.07=+ 9.53=+ 178.05 0.60x
Phyllostachys sulphurea 1.37stu 0.005mn 0.014qrstu ~ 0.002nopq 0.74tu 13.27ghi 0.071b
] 0.21+ 0.09+ 0.02=+ 0.01= 9.83= 15.57+ 0.65+
Campylotropis macrocarpa 0.01z 0.0010 0.001tu 0.001r 0.92tu 2.48t 0.058a
e 24.57+ 0.16+ 0.49+ 0.25+ 12.87+ 96.99+ 0.51+
Rhamnella franguloides 1.76klmn 0.022hi 0.054jkl1 0.03%h 1.07qrs 7.93n0 0.045ef
i 6.69+ 0.31+ 0.28+ 0.12+ 82.16% 56.02+ 0.43+
Osyris wightiana 0.82vwxy 0.043b 0.032nop 0.009jklmn 6.93a 4.68r 0.052jkl
10 FEA SR 17.41+ 0.16x 0.31=+ 0.21=+ 21.63 147.96+ 0.41+
10 shrubs average 3.45 0.021 0.036 0.033 1.92 17.28 0.051
HEAS = b 34.83+ 0.12+ 1.23+ 0.19+ 28.68+ 179.36+ 0.16+
Vine Parthenocissus semicordata 3.76hi 0.0161lm 0.136e 0.025i 3.07h 20.32fgh 0.009st
HEHME 65.42+ 0.10+ 1.06= 0.40= 14.70+ 165.60+ 0.37+
Mucuna pruriens 5.45d 0.014no0 0.103f 0.036f 1.24nopq 15.29i 0.012m
4 I 14.87+ 0.14x 0.29=+ 0.10=+ 21.11= 151.52+ 0.34x
Achyranthes bidentata 2.15rst 0.017jk 0.026n0 0.0041mnop 2.69jk 14.83j 0.026mn
Wi SR i 16.60+ 0.16=+ 0.35=+ 0.16=+ 22.04+ 102.05+  0.47+0.039ghi
Millettia tsui 2.14qrs 0.018hi 0.0481mn 0.008ijk 2.174j 9.85mno
4 A SR 32.93= 0.13= 0.73+ 0.21=+ 21.63= 149.63+ 0.34=
4 vines average 2.86 0.015 0.042 0.013 1.79 16.14 0.042
AR FUIAE 0.18+ 0.10+ 0.01+ 0.01+ 2.63+ 22.71% 0.60+
Grass Sophora davidii 0.01z 0.001no 0.003u 0.001r 0.32v 2.68st 0.053b
EE N 35.83% 0.09= 0.63 0.10 16.88 369.18+ 0.15+
Eupatorium adenophora 3.48h 0.0010 0.074ij 0.025Imnop 1.43mn 43.17a 0.008t
SER R 3.63= 0.07= 0.07=+ 0.01=+ 19.61= 269.36+ 0.19=+
Trifolium repens 0.14xyz 0.001p 0.003rstu 0.001r 2.36kl 26.71c¢ 0.013rs
W P 19.02+ 0.18+ 2.57+ 0.62=+ 15.23x 30.82+ 0.24x
Solanum khasianum 1.600pqr 0.014fg 0.316b 0.073d 1.09n0pq 2.86s 0.021pq
B 18.40+ 0.14+ 0.62+ 0.13+ 9.68+ 140.38+ 0.21+
Artemisia argyi 1.54pqr 0.011jk 0.0641ij 0.029jkIm 0.72tu 11.65jk 0.011qr
Hi 35 30.33+ 0.13+ 0.53+ 0.13+ 9.49+ 225.15+ 0.25=
Phlomis umbrosa 2.07ij 0.014kl 0.045jk 0.018jklm 0.87tu 20.33e 0.0160p
R 10.30+ 0.14x 0.18= 0.05= 27.99= 226.37+ 0.25+
Bidens pilosa 1.38tuv 0.006jk 0.0120pqrs 0.002pqr 2.19h 23.74e 0.0230p
o o 8.33% 0.13+ 0.16+ 0.03+ 15.81+ 242.085 50 019
Agrimonia pilosa 1.03uvwx 0.011kl 0.0250pqrst 0.002qr 1.07mnop 26.13d e
8 P A B AT 15.75+ 0.12=+ 0.60= 0.13= 14.67= 190.76+ 0.27=
8 grasses average 1.77 0.003 0.074 0.015 1.15 19.84 0.031
41 i 4R AT 1 31.89+ 0.15+ 0.77=+ 0.30+ 24.74% 195.98+ 0.40+
41 speices average 4.58 0.007 0.047 0.027 2.23 20.69 0.038

T RPN E/NG 8 2R R R Rl e 22 5 8.3 (P<0.05) . T A,

Note: Different small letters indicate significant differences among different species ( P<0.05). The same below.

HAES(0.41 ¢ - o) ( EAEL04,2014) S5 IX A al., 1996; Wright et al., 2000) , M i 158 BH 7 #k
MORUIAFER MY AT R R IR = 0 R S M Y A AN TR e i e T
B X 9 IR A0 A R W A 24 ( Cornelissenjhe et fls s IX A AE S, RENE B G b A A7 A 0 SO 9 A %o [
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Table 2 Pearson correlation analysis of leaf traits
AHRR T T AR R - fif 7 s MER R e TR
Factor Leaf area Leaf thickness Leaf fresh weight Leaf dry weight Chlorophyll content  Specific leaf area
SR TH 0.161
i FW 0.914 s 0.286
HFE DW 0.926 s 0.353 * 0.955 w3
4R & Chle 0.071 0.674 s 0.108 0.117
Herk AR SLA -0.105 -0.144 -0.141 -0.166 -0.099
T4 5% i DMC 0.006 0.195 -0.058 0.126 -0.024 =0.512 #x
1E: Pearson MIZEMT, BUBKES ; = FIR P<0.01, * FIR P<0.05,
Note: Pearson correlation analysis, two-tailed test; *# means P<0.01, * means P<0.05.
R34 FEYHERESSHE
Table 3 Variant characteristics in leaf traits of 41 plant species
I Coefficient of variation (CV) (%)
Growth f " v : NE S o8 L i R n T
B "F i F I " o "R gﬁfpﬁyﬁ Q;E(’;I;E“ leaf Ltjfl: ﬁyﬁmiti
Leaf area Leaf thickness Leaf fresh weight Leaf dry weight e ’ ’
content area content
T+ K Tree 119.27+14.78a  29.42+3.71b  107.16+13.47b  91.46+10.28b 57.5+£6.74b 23.26+2.97¢ 15.82+2.53¢
WEA Shrub 81.91+9.03b 37.06+4.38¢ 82.59+9.85¢ 78.31+8.27b 86.21+£9.25a 52.27+4.86b 29.52+3.27b
BEZAR Vine 61.72+6.82¢ 16.33+3.11d 57.44+7.39d 52.21+5.49¢ 22.9+3.83¢ 19.5+2.18¢ 33.59+4.06b
HAR Grasse 74.69+8.95hc 25.64+3.75a 131.01£15.39a 139.14+15.39a  48.52+5.34a 58.45+6.35a 49.6+5.14a
SE3 Average 84.40+£10.57 27.11+3.62 94.55+10.58 90.28+9.79 53.78+6.31 38.37+4.57 32.13+3.95

Z WS F . Reich et al. (1998) Fil Witkowski
et al. (1991) 5% & B, 3240 O A B A P ot A
B, 2K ARAE (2005 ) 35 H P JELEE (TH) AUER
R K A3 T TR B R /N Bk
Ko, LR (2010) X 4 3445 (2006 ) X F)
IR TD b 0 T 5 36 WA, 32 M [XA B DR R A K
(0.52.0.58 mm) , 3XFEAMIE A M R JEE B Bl 2% 11
R I | N S & M L W T
P Bl B 7, B IR 90 9 K 43 1R ( Wiilkins,
1984) . L, &0 T 2410 X B KE P 25 10 - | TR
B RAL T, SR IO PR AR 1 SRR W X 6 A
YA o PN e 5K o Vi 5 EZEWVEH, B
B R AR A 20T ek /N 5 DX X i A 4
WL B K 455 (20 #4545 2018) . AHFSEH, TH -4
B4 0.15 mm , /N T HoAl b X 158 B A 3t XA 49 1

R PR K A T R 3 T BE ) SR /N
oAt X B AR A, 5 0 S IR IR IR AR X R 2 L A
iy DX AE 0 A I R /N ) R v T R S R
(31.89 cm?) , 3 DAYk 2D I A T8 3 Ak g 22 1 34
5 TSR A3 ¢ %) S s, G W] 398 M R 90 X6 K G L %
A3 FIEAE SR A R FH R, SORT 4 = 6 A VR A g
HETT A UK AL G PR AL fE 5 ( Mcdowell et al.
2008) . AL, Az K AR AR IR T Ml X A ) 2 A s
P A T AR R B i T R R A AR A R
AT A K A AR X T SR b XA AR 4 ) % B H R I
() — ZR G HEAR (8 B — bk 19 A8 {0 AT 1) I AS g
WO 2 ) 35 O M A A R 3l i — R B D) RE AR
P B oF 345 0 R (it 245 ,2012)

Ghasemi et al. (2011) #§ i R 2 — 2K 55
HIEHA RN EEGQR, HEIENTFMAEY LA E
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Table 4 Comparison of plant leaf traits in different regions

HFE TR AR I i A MERE MR MgERsR
Hb X Leaf dry Leaf dry Leaf r/\ Leaf Specific Chlorophyll SCHER R U8
Region weight matter content (eimi )ea thickness  leaf area content Literature
(g) (g-g") ' (mm)  (em® - g") (cen)
BEIR 0 4 1 35 0.09 0.29 — 0.52 203.50 — X G FREFE, 2006
Southeast Horqin sandy land
HbRSE L 0.10 0.37 14.06 0.25 150.32 — L%, 2012
Yaoshan Mountain of Guilin
FHRIL Y HuAL ) — 0.27 — — 169.00 — BELFESE, 2010
Horqin sandy land
R 1L H X — — 43.93 — 245.68 — FARFRHLL, 2009
Dongling Mountain of Beijing
Fb 5 380 3 4 0.09 0.20 — 0.34 250.11 — XA AN 2223, 2008
Beijing Yeyahu Wetland
T B T B AL — 54.35 0.30 223.78 — B /NE4E 2006
Shade-tolerance
I A A — 0.38 — — — 42.47 BHEAE, 2011
Shennongjia Mountain
# e 1 X — 0.36 — 0.20 116.16 — XUAF M RZERLB, 2013
Huanglong Mountain
T EH — 0.22 — 0.36 158.20 33.81 FRARSE, 2014
Middle Ningxia
FEMCE 7 A 0.17 0.44 18.44 0.33 102.28 — Ma et al., 2011
Karst hills of Guilin
W E — — — — 98+2.7 — 22k AR5 2005
Shazhuyu Sand of Qinghai Province
BHRIL (FA) — 0.28 — 0.58 144.68 — ZEE L4, 2005
Horqin sandy land ( Grasses)
I PEEE — — — — 121.53 — B4 4, 2010
Huoshan Mountain
A 89 Mty — 0.22 20.59 — 300.15 — MR 55,2016
89 species from Guangdong
T 7R R B A A — 0.41 22.52 — 79 64.18 FAs4r 4, 2014
Fenghuang tea cultivars
AH 5T 0.30 0.40 31.89 0.15 195.98 24.74
The study
o.70r . e FREEA B IR LA S R A A — A
Ty OO . . HELE bR, HAE PR PTG RS &
: =-0.0014x+0.5819 .
550,50 ; D001 4340 (Chle) HYRFFEEE A B> BHE B2 (2018) 7k
= Dy =
@0'40 I3 BRI R B, T B R AR R 1 2
41 0. 30 = =X SI=R
f&[ . RKEMI SRS &, KA RS 8EE T 5
0.20 \ 4
il " TS £ AL T S5 8 15 S 3, A TR 5 8 XA 4
+ 0.10 . .
. MR 2R K S P HR (24,74 CCL) R T2 3%
0.0

0
0.00 50.00 100. 00 150. 00 200. 00 250. 00 300. 00 350. 00 400. 00

PERHER SLA(em® - )
IR o /) et e N R A IR SN
Fig. 1 Diagram of Specific leaf area and

Leaf dry matter content

SE(2011) X1k ph AR LA ) (42.47 CCL) 5 PRAK
S (2014) Xt 7 B A T 5 A X AR 4 (33.81
CCL) IR 455, . 3X 1T B 5 A bR s 307 e b B4
K WFFEH X 22 (5—10 ) ek & 78 30 A7 )
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FAEY A AP AR A T AR R T b X A7 T
T8 H At b XN
4.2 A[E] ZEBY IR F 18] #E S P X bE 43 4

Le it T FR (SLA ) Fit -9 Jit 7 & ( DMC) 2 i
ol R EE MR T BB S 25 G IR WLAE ) R
IR IRE J7 (RLLIESE ,2010) , 2 4 Wy 38 I3 AH [) 55
AN T A 35 i A B o ) S BERRAIE, BE A S LA 4 R
AHERN AL, BEAEEMAESHE X (Tl
4 2014)  HAME X R — H&AZ KT, /i AR H
by X AE W (B 55 2 B, SLA 55 DMC & 3 Al
*HK A& (Roche et al., 2004; Wright et al., 2001;
Reich et al., 1991; Garnier et al., 2001 ; Wilson et
al., 1999 ; A FIXIHELT 2009 ; 2= K F4F,2005) ,
IXTE A7 MR W 107 AR b XA 90 BF 5 v T R A B IE
(B 1), BFBE A w14 03 5 5k i 8, L i i AR s
AN LR AR R PN K A ) R R TE T O
I B i B g 48 K, AR AR ) P9 B K 43 IR (Wilson
et al., 1999) , A5+ AR 5 FW DW ) 2 3%
IEARSE, X HHMSEI £ 1l (24 2012) Fitdt
T PR 9 (00 5F 4R R 2 42 %, 2008 ) DL KA Ak L il
X ( BAEFIZE R ,2008) BB 5T 45 5 —3% . FIR
7R P BB DX (X 4 1A, 2006 ) FEE BRSE 1L b X
(2% ,2012) FMBF5E R DW 5 SLA 2t
FHIE, 5 DMC 2 IEA G, (AAEARDF 5T | b 5t BF 15 18]
(X B R N2 R 3% , 2008 ) Sz B AE 1L X (B A A2
R4 ,2008) W AH A B &, ¥ /NF-55 (2006 ) Xt
25 i B A A T B P A A 0 AT 0 5, AR
SLA 5 AR 2 W EFIEM S5 e, B E 61l
( BAERZEAR T ,2008) KA 5Y b R 34 8 35 A
AR, 4% 1l DXAS )4 49 22 T b >tR: PR ) 1) 4
KR AISH A, 2 B A ) B 85E 45 10 Fn ) B st AL 4
PERZ Lt AR AR AR AR A 22 5, R N R HE
DX AR P06 055 114 35 07 e 1, 3 RT BB 2 i T A A
Kot fit, i 52 20 BE B Ak B ) AR Y 25
G AR, A () i DA 4 1) P R 22 1) 2R B 4 S5 T) 1
FHIGE , DT S e 0 o B 55 7 ) e S5 A0 3 7
FRIE

HE ) Dy REPEAR 18] 1Y) OC R BE A% X SR AH W) 0T T H:
AEBE IR AN R R O 2 (I AR L0 45,2009 ) o X
HNFUEE A B HCPU AR 1 B AR, A B B

o A GE VR R FHASCR (i i AU /N R TR
ARG ), H X B B B4 R A 6e 01, vl aE i
5 AR 77 0 1 B O3l R BR 85 1 9 IR R RE T
ZE AR (LM AR M T i & iR
XPANFA B FR BT (0 HS P e ) g 22, I
W HAR & WA A Re D), v] A R ) 3R
PEIA SR AG A A7 (I AKLL AR, 2009) , AN 3RES 2%
PFF B 38 AN [R) (9 T R Mtk 416 ok 3 B 45 B
A5 O B T A PR 7 ) B L AL
43 EMFHEARERKBEEYWENFENT
AR 3R g

FERE T RR X SRR AR B R, TR R AR FW
Chle F1 DMC K, # A A DMC /b, HFEA
ARFBEAS (Y SLA S T HAAEY) . 33X R W] g 3T 4F
i X A7 (8 AR [R) A K B 4 HL i R R AR A X 3R
5% ()38 07 1 EL A AN [R] B4 s g, B ARR AR Sl A ek
PRI PR R 3 0 A 85 5 g 30 A L e 2R R,
PEAESL H AR, s A5 B Wt -
FEAR KA B D RGN IR AR N 28 ik i b
DX R A A AR K ) B R (X A, 2014)
HITE L 32 FAE Y SLA (B K /NGB AS S Al ) 7 B X
FIREE IR R AR AR RE Ty, A7 22 6 R R
i XA [F) AR ARAE I AR ) (5 2R FIXIHE 21,2009 ) | B
A e g XA sl ) (Ot 4, 2012) Il PEEE L
30 AR D RE BUAE Y ( B & BC5E,2010) 55 H X HF
FERM, A Y 1 i 0 AR T R R
FITE AR, 777 JHE L i o AR D05 3k 2 7 AR R K
ARG bR g — B, 13X M) T U B AR
b 2B R Y AR A EL A B 0 5 4 R BE D, % 5T
Sk BTN HEAAE Y B A B R Y DMC, AT BE &
S E AP AR O IR B BE 1, TR A E AR SLA
B/ TH B REAR K 3 Ad 0 F i 3 7K 43 1) i 3R
T 1A R 2wl B 7 38 K B AR T AR 4 N AR K 4
P B E T K FIHRCE ., BEA DMC /N
HHTR A R 2558 R A 6 B 5% 0% U P 3% 43 19 3R LR
T B354 B4R R g, R IR E) A K R AR
WYyxE A58 19 35 N BE 1 B B AN [R] X2 i R TR AR
F IRy o X6 i 2R 4 T SR AN [) (X B I A
2017) . FeARFIEAR AR BL s 2 09 A4 9 = FIR
TEANMEE | LIRS B8, IR BRZ e E
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Table 5 Comparison of plant leaf traits coefficient of variation in different regions
Coefficient of variation (CV) (%)

X
Region g I BHEE RFE GEER WmE AR

h Leaf Leaf fresh Leaf dry Chlorophyll Specific Leaf dry matter

Leaf area . . .
thickness weight weight content leaf area content
R KA HLIX — — — — — 28.7 50.8
Limestone Area in Zhongliang Mountain
WP — — — ~ - s -~
Huoshan Mountain
TR — 83.90 — — 39.84 43.06 —
Middle Ningxia
B7 89 FhH Yy 145.06 — — — — 97.21 27.00
89 species from Guangdong
AR RUA 2T 20.95 — — — 11.27 23.06 6.97
Fenghuang tea cultivars
AR DX 1 37.3 21.2 — — — 19.9 7.3
Castanopsis delavayi in different regions
J #E 52.13 35.55 — 52.13 61.87 64.74 16.97
Mopanshan Mountain
R 33.41 12.45 40.27 36.22 20.78 16.18 9.26
Tea plants in Yunnan
ENIE 84.40 27.11 94.55 90.28 53.78 38.37 32.13
The study
P BA RN UCAR B AR RO o, IR L LE T B I 3R] AR R R A0 A b D L M A B

BUMRLEDE & & i A, S 8O A e &
IR (RIS SE 2017 ) 5 1 HEAAR ) 43 B 45 2 1A HL
A TR RuBP 2 AR 6 2 A5 e ik
G REST, AP A Kok, 0 R B A R KR
W R T B K, SLA B (O IR AE
2007 ; 52 AR FIXNHELT ,2009) e AS A 9y 14 it TR R
Kt TEER, S 25 T IHALE Y 5 A A H
M, B — YR oK R R RE, AR
WA 7 Be A 2 1) A W FOKE WO 31 9 B I 3% 43
KEZM TR, 2y iR L, A RK2
(6 A 7= ) by i 4 R0 A T ) A 0 25, IR e
FCEDGA A B ry AR (N 555, 2017 ) |, 4
HTge A X R A &, FARY H
F AR AR A i AN X R 4y K 4y 75 3K
R B SR 50 1 K 2 50R TR AR AR i B A=
K, T LA RE B g b 3 0 S35 AR B, LI R AR Y
MR BE (0.12 mm) | A XF 5 & B9 SLA (190. 76

g ) LA S B AR DMC(0.27 g - ) LA i SIE

%ﬁiﬁ%@*ﬁn@ﬁy\mﬁlz— X} F A [

ARV Wy 1 i R R AR AR S R BIORE R BN, R
TE— BEAE 4 PR X6 2R 5 DR 1 A g 97 A B X s T
BT AR 6 IR By A IR R 5K
4.4 HHERTERRZHTE S

A1 PRI ST RS DX ) 2 R At il XA L

BIRBEFERK(FERS), Ko hm 25 ZE
(84.40% ~131.01%) , H:H SLA H1 DMC 7% 57 225K
PHEARXT AR, 209 M 38.37% M1 32.13% , X 5F
FELL S5 (2014) 76 B 7R X B A R0 L 2 A A%
(FR)MZEEKR, X FTREIRAHE T A TR A O,
Ht B g S EREZ NN K, AR5
TH 728 5 R AN (27.11%) , BRAREE (2014) 7E
TE A FAT X 35 R A TH 19748
RERE 83.90% , Fo i R AR B i JE 5 TH /)N
(0.134 mm) , 4R 454 TH 5K (1.834 mm) , X
Al eSS R R R R A 06 s g O, Ao
DMC HATHAR Y A8 5 R B, 3 5 At 1 X F 5% 45
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JEEAL, Ui DMC 2 9 IR R BUh - f R A e 1Y 78
i, AL DR ) HOR AR SR AR 5 FW STRR R
B, AN 84.40% 90.28% , AR 28 S5 vh g
IR 35K, 3% 55 B SC 5 (2016) X -2 M X 89 Fil
FEA) A 55 25 SR AR AR, S [ b DX 47 oo R A S
AWESEEE AR EIRESHEELES R
Ge Rt R B 2 K AR AR iR TR R S
A= BE BN ) T S5 BV 2 [R) R AR 4D , 6 A ] A B
(14 75 S5, T R S W R I 3 1Y 3 DA T R B S A
YA SR WS RN A TG S 2R R A K A B 4y
FSHEAR P P MR A 23 Bl A () 4 28 7R R b 3
S TAF AR K 22 5, RIME W S5 Bl AR 5 A
[F] B0 S 800, 3% AT BE 55 HE ) ) M B B B Y 3
X RN BT IR R RE 1A 6

W TR b X AE BT S MR 0 R R R
1o, PRLMAE 2 1 o B0 e A e K A o e rp R 2 R P
TR R, LA BE U5 W A RE 0 B AR % RE ) #5 5iR RAIK
BRI ARBE NG SR £, fE R TR X
AT LR L TR A /N B T AR R AR S 2K R
Jit 5 T FE AR X R | 54 g Y B AT DL R
I T RR 3 KA T A A 3k R B A R T A 1
HXCER T YRR, Ak, A HE ) et
AR F IR, MEESEAMY, 57 A A
FRLAS S5 4 ) AR bL, L2505 22 B0 1 Tl e
S G A5 B R AR AR R B AR T
HRESE AR ER 1 A B X R ) T AR
1) A T A K gl B 7 25 R T AR M g, TR
FERREE (1) 5 1 1 TG % Pl R A 0 B T AR S5 A 9 T
A 7 i 307 R b X A B 5 3R v 1 DX IR A
Flr, BRI A ) AR 2 SR W 1) A 5 Ak B AW ) T —
ST ) ) A T RE R A b DR )
Jo v B o S DT 22 (E) A X R e BRI
FesZ AR, AHJ2, O F A [A) B 2 B () A8 4 0 1
R RGEHGE ¥ A 2 0L, R PR AE AN TR 25 (]
FRUBE 18 He A T 58 AR R 4 /0 A 6 AS ) RUJE i 2
RIS R IE A 28 55 S HMLHRL n) 81, DA K i bk
() A S 2 7 2 i 2 1) RUJBE 114 72 0 T 2 A A A
ARfE  # A E S, L, #F—25 RE AR
[FAR ) MR A PR B B0 B B9 A28 AR 1 0 LA B 4 35 i
R HOLAERRIE S e MR 7 Z E A X R, A

SR U b PR A [ DA ) 5 #0385 9 4 T G &=
OETEAPRT AT - J iU

S

BAO L, LIU YH, 2009. Comparison of leaf functional traits in
different forest communities in Mt. Dongling of Beijing
[J]. Acta Ecol Sin, 29(7) :3692-3703. [ 54k, XI#a2L,
2009. AR R ML AR ZRAAE i I D REVER He gz [0].
AR, 29(7) :3692-3703. ]

CHEN L, YANG XG, SONG NP, et al., 2014. A study on
variations in leaf trait of 35 plants in the arid region of middle
Ningxia, China [J]. Acta Prat Sin, 23(1) :41-49. [ FE#K, ¥
B, RT5F, 45, 2014, R PERT AT FEEAEY I RR
AR (1], Blb2EH, 23(1) :41-49.]

CHEN W, WANG JH, MA RJ, et al., 2016. Variance in leaf
functional traits of 89 species from the eastern Guangdong of
China [J]. Chin J Ecol, 35(8):2101-2109. [ %3, ik
4L, ThEH, 4§, 2016. B7R 89 i WA M DI REER AL
SRRE [J]. AR, 35(8) :2101-2109. ]

CORNELISSEN JH, DIEZ CP, HUNT R, 1996. Seedling growth,
allocation and leaf attributes in a wide range of woody plant
species and types [J]. J Ecol, 84 (5): 755-765.

CUI JW, LIU WY, LI YH, et al., 2005. The floristic elements
of seed plants in stone forest limestone region, Yunnan Prov-
ince [J]. Guihaia, 25(6): 517-525. [ #E £k, X SCHE,
ENME, 55, 2005, 2 ATPRHLIX A7 A L3RR TAE A X
FWITHIBESE (], ) PRI, 25(6) :517-525.]

FENG QH, SHI ZM, DONG LL, et al., 2009. Functional traits of
deciduous trees and their relationships with meteorological fac-
tors in NSTEC [J]. Chin J Agro, 30(1); 79-83. [ &Fk4L,
SRR, HATH, %, 2009, BALRERTEI TR AINREPER
FERRH TR (1), PEARILTE, 30(1):79-83.]

GARNIER G, LAURENT E, BELLMANN A, et al., 2001.
Consistency of species ranking based on functional leaf traits
[J]. New Phytol, 152 (1) 69-83.

GARNIER B, SHIPLEY E, ROUMET C, et al., 2001. A
standardized protocol for the determination of specific leaf
area and leaf dry matter content [ J]. Funct Ecol, 15(5):
688-695.

GHASEMI M, ARZANI K, YADOLLAHI A, et al., 2011. Esti-
mate of leaf chlorophyll and nitrogen content in Asian Pear,
( Pyrus serotina Rehd. ) by CCM—-200 [J]. Not Sci Biol,
3(1): 91-94.

GUO K, LIU CC, DONG M, 2011. Ecological adaptation of
plants and control of rocky—desertification on karst region of
Southwest China [ J]. Acta Phytoecol Sin, 35(10): 991-
999. [ A, XICHL, #MY, 2011. FIE P R & TR )
AASE N E S A AR B [T M A A R,
35(10) :991-999.]

LI XL, LI XH, JIANG DM, 2005. Leaf morphological characters
of 22 compositae herbaceous species in Horgin sandy land
[J]. Chin J Ecol, 24(12) ; 1397-1401. [ Z=ls2% | Z2ak 94



8 PEiom 2 . PP TRy 41 PO [R] AR R i PR IR 5T 1137

THEH, 4%, 2005. BURIDVHL 22 FhAGRHE AR I A
FEERSE [J]. Adssdeal, 24(12) :1397-1401. ]

LI YH, LUO TX, LU Q, 2005. Comparisons of leaf traits among
17 major plant species in Shazhuyu Sand Control
Experimental Station of Qinghai Province [ J]. Acta Ecol
Sin, 25(5): 994-999. [ &=k, B KHE, fSE, %,
2005. FFHEFAEVPEREIATDUE 17 Fb L ZAE Y PR 7 19 1L
B[T]. A, 25(5) :994-999. ]

LI YL, CUL JY, SU YZ, et al., 2005. Specific leaf area and leaf
dry matter content of some plants in different dune habitats
[J]. Acta Ecol Sin, 25(2): 304-311 [ Z=EFk, i, J5
A, A, 2005, ANRIVD BT 3 AR L AR
BRI (1], ARSI, 25(2) :304-311. ]

LU J, LI JQ, 2008. Research on leaf traits and their interrela-
tionships of plants in Beijing Baihua Mountain [ J]. Sc Tech-
nol Eng, 8(12);: 3287-3289. [ 4, 2523, 2008. Jbat
HAELAEY I AR RAR B SE R BT [J]. Bk 5T
2, 8(12) :3287-3289. ]

LU JZ, MIAO YM, ZHANG HF, et al., 2010. Comparisons of
leaf traits among different functional types of plant from
Huoshan Mountain in the Shanxi Province [ J]. J] Wuhan Bot
Res, 28(4): 460-465 [ B 4B, Wi#iM, k&35, &,
2010. 17H 2 LU A [7] 2 BE 2Y AR 9y P R AIE A L 3 I 5T
[J]. BDUEYIAIFST, 28(4) :460-465. ]

LIU CQ, 2009. Biogeochemical processes and surface material
cycling: Cycling of nutrients in soil-plant systems of kastic
environment, Southwest China [ M ]. Beijing: Science
Press. [ XM\, 2009. A= 9y BRAL 200 F 5 o 9 R A7
P——Vrg m i Ry - A R e A TR R R B
[M]. st Rl it

LIU CH, LI YY, 2013. Relationships between leaf traits and

PV curve parameters in the typical deciduous woody plants

occurring in Southern Huanglong Mountain [J]. J NW For
Univ, 28(6);1-5. [ XUAFIE, ZBBL, 2013. BRI %
SFRIARAFE Y PR T HFE —— B S8 m) 1 56
A [J]. PIARFBE4l, 28(6) :1-5.]

LIU GF, LIU YP, BAIYILA DF, et al., 2017. Leaf traits of
dominant plants of main forest communities in Daqinggou Na-
ture Reserve [J]. Acta Ecol Sin, 37(14) ; 4646-4655. [ X|]
B XNEY, IMEAZPL, 25, 2017. K3 1E A R AP
DS O O R T Ul Y G NI N G S e o 8
37(14) .4646-4655. ]

LIU HW, WANG W, ZUO ], et al., 2014. Leaf traits of main
plants on limestone area in Zhongliang Mountain [ J]. J SW
Chin Nor Univ (Nat Sci Ed) , 39(9): 50-55. [ X %45,
EL, 7206, 5, 2014, R 1 30 F R EAEY)
R PEARBESE [J]. PURIIITE R 24k ( A R B h)
39(9) :50-55.]

LIU LY, SHE HJ, ZHOU TT, et al., 2018. Main nutrient char-
acteristics of leaves and SLA of seedlings of ten Camellia
species [ J]. Non For Res, 36(3):162-166. [ X%, 4%
DU, LI, 4, 2018. 10 FAE AR R i 25751
FEES SLA HeER [J]. TFAIESE, 36(3) :162-166. ]

LIU JH, ZENG DH, DON KL , 2006. Leaf traits and their in-

terrelationships of main plant species in Southeast Horqin

sandy land [J] . Chin J Ecol, 25(8): 921-925. [ Xl 43R,
RIEEE  DON Koo LEE, 2006. BFoRIL b H A R 3t X 32
FHEYI A PEIR A EICR [J]. AEETAGE, 25(8)
921-925.]

LIU XX, LI JQ, 2008. Study on the functional traits of plant
leaf in Beijing Yeyahu wetland [ J]. J Anhui Agric, 36
(20) : 8406-8409. [XIWTHH, =21, 2008. b5t B i)
MR DIREMEIRIT ST [T]. ZRULRHF, 36(20) .
8406-8409. ]

LUO L, SHEN GZ, XIE ZQ, et al., 2011. Leaf functional traits
of four typical forests along the altitudinal gradients in
Mt. Shennongjia [ J]. Acta Ecol Sin, 31 (21): 6420 —
6428. [ DBk, HIEE, o0, 5, 2011, MASRIGIPE
JE 4 PSR B TR AR D REMERARAE [J]. A3
2FHR, 31(21) :6420-6428. ]

MA JM, CHEN T, LIANG SC, 2011. Leaf traits of 14 dominant
arbuscle and liana species in Karst hills of Guilin [ A].
RSETE. ; 7653-7655.

MA JM, ZHANG XZ, LIANG SC, et al., 2012. Leaf traits of
common plants in Yaoshan Mountain of Guilin, China [J]. J
Guangxi Norm Univ (Nat Sci Ed) , 30(1); 77-82. [ B3,
SKFE, BEAE, 4F, 2012, HobkSR LR WAL R MR
5% [J]. ) POImRE R =2 ( A ARRFAMD) |, 30(1) :77-82.]

MAO W, LI YL, ZHANG TH, et al., 2012. Research advances
of plant leaf traits at different ecology scales [ J]. J Desert
Res, 6(1):33-41. [ Bffi, X5k, iz, %, 2012. K
[F) RUBE A 25 2 rh R A - PRI TSRS [0, vl R Vb
6(1).:33-41.]

MCDOWELL N, POCKMAN WT, ALLEN CD, et al.,
2008. Mechanisms of plant survival and mortality during
drought: Why do some plants survive while others succumb
to drought? [ J]. New Phytol, 178(4) : 719-739.

OU ZY, CAO YY, TAN ZQ, et al., 2018. Effects of drought on
photosynthesis and resistance physiology of Excentrodendron
hsienmu seedlings in karst habitat [ J]. Chin J Ecol, 37
(11):3270-3276. [BKIEFH, B # =, ®KWR, 5,
2018. T FHBE T I R A S AR A O S R S Bk
FEBRRYRENE [J]. AR R, 37(11) :3270-3276. ]

QI J, MA KM, ZHANG YX, 2008. Comparisons on leaf traits of
Quercus liaotungensis Koidz. on different slope positions in
Dongling Moutain of Beijing [ J]. Acta Ecol Sin, 28(1):
122-128. [ Rk, Hoeli, sKFEH, 2008. JLHURR A
[RI3% 7 3T ZR A% ( Quercus liaotungensis ) M J& PE 1) kb &
[J]. AE3saie, 28(1) :122-128.]

QIE YD, JIANG LM, LU GH, et al., 2018. Response of plant
leaf functional traits to soil aridity and salinity in temperate
desert ecosystem [ J]. Ecol Environ Sci, 27 (11): 2000 -
2010. [ZBMEAR, M, BOCHE, 45, 2018, A A
Pyt R SHREPESNS HOKER RN [J]. AR EE 3R,
27(11) ; 2000-2010. ]

REICH PB, UHL C, WALTERS MB, 1991. Leaf life span as a
determinant of leaf structure and function among 23
amazonian tree species [ J]. Ecology, 86(1): 16-24.

REICH PB, WALTERS MB, ELLSWORTH DS, et al.,
1998. Relationships of leaf dark respiration to leaf nitrogen,



1138 OO0 M W

39 %

specific leaf area and leaf life—span: A test across biomes
and functional groups [ J]. Oecologia, 114(4) . 471-482.

ROCHE P, DIAZ-BURLINSON N, Gachet S, 2004.
Congruency analysis of species ranking based on leaf traits .
Which traits are the more reliable? [J]. P Ecol, 174(1):
37-48.

ROWE NS, 2005. Plant growth forms: An ecological and evolu-
tionary perspective [ J]. New Phytol, 166(1): 61-72.

SHEN YX, LIU WY, LI YH, et al., 2005. Community ecology
study on Karst semi—humid evergreen broad—leaved forest at
the central part of Yunnan [ J]. Guihaia, 25 (4): 321-
326. [TLAE, XISCHE, ZEERE, 4, 2005, AP RRLL
Mo R R R AR AR ST (1] )P
25(4) :321-326.]

SONG YT, ZHOU DW, WANG P, et al., 2013. Leaf traits of
66 herbaceous species in Songnen grassland in Northeast
China [J]. Acta Ecol Sin, 33(1): 79-88. [ RE¥%, FHi#
Hi, BV, 48, 2013. MM b 66 FhRLAF I F MR RR
fiE [J]. AR, 33(1) :79-88.]

SHI SM, CHEN K, TU B, et al., 2013. Diversity of AMF in
mulberry rhizosphere in a rock desertification area and vigor-
ous mulberry seedling culture [J]. J SW Univ ( Nat Sci
Ed), 7(10) : 24-30. [ faFMMfE, PRBT, TRIE, 4%, 2013. £
BALHL X AR PR AM L 2 R I S0 B J T
[J]. PER R4l ( ASRBLARR) , 7(10) :24-30. ]

SHI Y, WEN ZM, GONG SH, et al., 2012. Trait variations along
a climatic gradient in hilly area of loess plateau [ J]. Res Soil
Water Con, 19(1); 107-111+116. [ JtiF, JRFhH, FEm 2,
S, 2012, B A Pl XA A D RE MR AR B2 A 22 AL R
A [, AKEFRFST, 19(1) :107-111+116.]

VORONIN PY, IVANOVA LA, RONZHINA DA, et al.,
2003. Structural and functional changes in the leaves of plants
from steppe communities as affected by aridization of the Eura-
sian climate [J]. Rus J Plant Physiol, 50(5) : 604—611.

WANG JH, MA RJ, ZHUANG DH, 2014. Variations in leaf traits
of 30 kinds of Fenghuang tea cultivars in east Guangdong Prov-
ince [J]. Guangdong Agric Sci, 11; 25-27. [ EA&4L, S
A, HEARLL, 2014, 7R 30 Fft RUBLEBA A i 2R I 7 AR
R [J]. T ARLLRRE, 11.25-27.]

WANG SJ, 2002. Concept deduction and its connotation of karst
rocky desertification [ J]. Carsol Sin, 21(2): 101-105. [ &
A, 2002. W ke £ AT & T 28 S R 2 IR AR
[J]. hES%, 21(2) :101-105. ]

WILSON PJ, THOMPSON K, HODGSON JG, 1999. Specific
leaf area and leafl dry matter content as alternative
predictorsof plant strategies [ J]. New Phytol, 143 (1)
155-162.

WIKINS WB, 1984. Advanced plant physiology [ M]. Pitman
Publishing Inc.

WITKOWSIOL ET, LAMONT BB, 1991. Leaf specific mass
confounds leaf density and thickness [ J]. Oecologia,
88(4) . 486—493.

WRIGHT 1J, REICH PB, WESTOBY M, et al., 2001. Strategy

shifts in leaf physiology, structure and nutrient content be-
tween species of high and low—rainfall, and high and low—
nutrient habitats [ J]. F Ecol, 15(4) . 423-434.

WRIGHT 1J, REICH PB, WESTOBY M, et al., 2004. The
worldwide leaf economics [J].
428(6985) : 821-827.

WRIGHT 1J, WESTOBY M, 2000. Cross—species relationships

between seedling relative growth rate, nitrogen productivity

spectrum Nature,

and root vs leaf function in 28 Australian woody species.
[J]. F Eeol, 14(1) : 97-107.

XU SK, XUE L, 2012. Leaf characteristics of six broadleaved
stands [J]. J NW For Univ, 27(6): 20-25. [ {FF 3%, i
37, 2012 6 B A AP A AR HPERRAE (1], PEAERK
SRR, 27(6) :20-25.]

YANG JJ, SU WH, WANG LL, et al., 2015. Intraspecific
variations of Castanopsis delavayi leaf traits and their rela-
tionship with environmental factors [ J]. Guangdong Agric
Sci, 12; 152-158. [ B & 7, 5 04, ¥ %, %,
2015. i Ll #5 I PR b g 28 S B H 5 PR TR T 10 G &R
L] TRLOIARY:, 12:152-158. ]

YU LF, ZHU SQ, YE JZ, et al., 2002. Dynamics of a degraded
karst forest in the process of natural restoration [J]. Sci Silv
Sin, 38(1): 1-7. [ M ¥ &, Ky, Mg, 4,
2002. 1R S AR bR 1 AR 0K S 0 A v AR s Bl A E 5
[J]. Ml Rl2, 38(1) :1-7.]

YUAN DX, 1997. On the environment and geologic problems of
karst mountains and rocks in the Southwest China [ J]. World
Sci-Technol R & D, 19(5) : 41-43. [ ik, 1997. I H
VU AT A LR PR BT ()3 ()], AR 5 &
J&, 19(5) :41-43.]

ZENG XP, ZHAO P, CAI XA, et al., 2006. Shade—tolerance of
25 low subtropical plants [ J]. J Beijing For Univ, 28(4) . 88-
95. [ B/, BT, 8B, 4, 2006. 25 PR IRV A
I PE ) 25 8 58 [T]. db Rkl K224, 28(4).
88-95.]

ZHAO HY, LI YL, WANG XY, et al., 2010. Variations in leaf
traits of 52 plants in Horgin Sand Land [J]. J Desert Res,
30(6):1292—1298. [ XLV, EE K, LHE, %,
2010. BHARI0 V0 M 52 AR 4 i R MR AR S R AR T 5T
[J]. FEYE, 30(6) :1292-1298.]

ZHENG SX, SHANGGUAN ZP, 2007. Photosynthetic charac-
teristics and their relationships with leaf nitrogen content and
leaf mass per area in different plant functional types
[J]. Acta Ecol Sin, 27(1): 171-181. [ ¥oiliE, FE 4
-, 2007. AFZHRERUE YOG A RrE MO A i L
MERSCR [J]. SR, 27(1) :171-181.]

ZHOU HP, ZHI LJ, CAI ZG, et al., 2009. Analysis of commu-
nity physiognomy characteristics of the degenerated Pinus el-
liottii forest in Ji’an, Jiangxi Province [J]. Acta Agric Univ
Jiangxi, 31 (4): 690—-694. [ J& 2, WIMi4G, 2540,
45, 2009. YT 7Y 35 22 3B A0 i #A B I A0 B0RE AE 2 A
[J]. TEPEAR K224, 31(4) :690-694. ]



