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Abstract: The leaf traits including leaf dry weight (DW), leaf dry matter content (LDMC), leaf area (LA), leaf
thickness (LT) , specific leaf area (SLA) and leaf tissue density (LTD) of the 25 dominant plants in karst hills of
Guilin, China, were measured to examine the trait differences among species and their intrinsic relationships, and to
discuss the mechanisms of plants adapting to the karst hills at the old-growth forest stage of Loropetalum chinense commu-
nity. The results showed that the DW, LDMC, LA, LT, SLA and LTD were significantly different among eight species of
plants in tree layer and among seventeen species in shrub layer (P <0.01). The plant species in tree layer had higher
DW, LDMC and LT but lower SLA than those in the shrub layer. There was no significant difference in LA and LTD be-
tween tree layer and shrub layer species. Pearson correlation analysis showed that the correlations among leaf traits were
consistent both in tree layer and in shrub layer except for the relationships of LA with LTD, LDMC and SLA. The princi-
pal component analysis shows that among the six leaf traits, DW, LDMC, and LTD might be used as important leaf traits
to reflect the adaptations of plants in the tree layer at old-growth forest stage of L. chinense community in karst hills,
which mainly represented the ability of plants to resist external disturbances and unfavorable environments and adapt to
dry and wet environments. It has the characteristics of “slow investment-income” leaf economic spectrum. SLA and LTD
might be used as important leaf traits to reflect the adaptations of plants in the shrub layer at old-growth forest stage of
L. chinense community in karst hills, which mainly showed the ability of plants to acquire resources and had the charac-

teristics of “fast investment-income” leaf economic spectrum.
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#)%h Species

T FoARZ LRSS, 20 bR 3. BEAE, 4. HEK, 5. B, 6. R, 7. MU, 8. BT, MERE 9. MLMESE, 100 AEAE,
11. Je i, 12. /N2ER, 13, IR, 14. KB GHE, 15. #ifkE, 16. B, 17. %K, 18. 44, 19. H1%, 20. B R,
21 AR, 22. WREDAR, 23. =nFAKHE, 24. 2K, 25, faE A, REKEFRFRFAZMY 257 B3,

AANG FREORMEARJZ Y 22 5 3 (P<0.05) CFIEFRER 2 ) .

Note: Tree layer 1. Mallotus philippensis, 2. Swida wilsoniana, 3. Osmanthus fragrans, 4. Loropetalum chinense, 5. Cinnamomum burmanni ,
6. Canthium dicoccum, 7. Liquidambar formosana, 8. Choerospondias axillaris. Shrub layer 9. Mallotus philippensis, 10. Osmanthus fragrans,
11. Bauhinia championii, 12. Micromelum integerrimum , 13. Ficus tinctoria, 14. Millettia cinerea, 15. Mussaenda erosa, 16. Cinnamomum
burmanni, 17. Decaspermum esquirolii, 18. Trachelospermum jasminoides, 19. Cinnamomum saxatile, 20. Jasminum seguinii, 21. Albizia
kalkora, 22. Ardisia crenata, 23. Akebia trifoliata, 24. Loropetalum chinense, 25. Canthium dicoccum. Different capitals are significantly

different of tree layer plants, different capitals are significantly different of shrub layer plants (P<0.05) (Value=x +s).

E 1 HFARZSEKRZAFRDFTHRE Duncan £ K

Fig. 1 Post hoc Duncan test leaf on traits of different species in tree layer and shrub layer

Prigmt R LT & & (B 1. D) 43 5124 0.139 ~0.333
mm F1 0.109 ~0.358 mm , HJ{E 43514 0.232 mm Fl
0.209 mm , H A LT S5 KAE 53 0l S I F FIREAE
LT e/ MEE 73 5 BRI G W, TR JZ 8 Ff

Y FHEARZ 17 FAE Y 7 SLA &6 (1.
E) 3%k 91.833 ~261.481 cm - g #1 99.160 ~
498.884 cm - g, ¥ {EH 43N 165.050 cm - g Al
199.107 cm - g, Hiv SLA 5 KA 43 3 R 6 iz



8 11 BN SE  REMCA T LRI T 2 I AR iR 1063
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FUERE  LTD $5e/IME A 5390 0 06 B2 bR AR R4 4
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HEARJZ Z W 22 78 1 3%, A RO S DW
LDMC LA 1 LT, H:4¢£ LDMC #1 LTD, FH % DW HiI
LTD,#4K DW LA FI LT, fa-8 A LDMC il LTD 7&
TeARZHN R E R THEARZ . A FORBESE SLA
FLTD, #E4E LT A1 SLA , 7 LDMC LT F1 SLA , fi.
HAR LA Fl SLA ZEFR R Z B & /N THEARE,
G FEAL DW M LA, P15 LA, # K LDMC SLA
FLTD, fi5 A DW 1 LT 7677 A JZ I3 A 2 22 ]
PR AR,
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Table 1 T test for leaf traits between tree layer and shrub layer and their common species
MEE TSR HER I JEL E R Mgl
W H Item DW LDMC LA LT SLA LTD
(g) (g-g") (em®) (mm) (em® - g")  (kg-m?)
TeARJZGHEARZ 3.544 s 9.084 #x 1.361 3.776 = ~6.490 s 1.507
Tree layer and shrub layer (n=750)
TEARESHEARZ bk 6.315 % 14.983 w3 3.698 s 9.406 = -7.833 x%  —6.758 #x
JA5 Fh Mallotus philippensis
Common species HEAE 1.097 5.229 #x -1.147 —2.848 wx  —3.413 %k 4.526
of tree layer and
Osmanthus fragrans
shrub layer
(n=60) 7 3.817 s =3.576 s 1.926 —3.520 %% —3.438 #x 5.655
Cinnamomum burmanni
i %N 12.597 *x* 1.529 17.180 *x* 3.320 ** -1.057 -1.761
Loropetalum chinense
g AR -0.102 2.719 =% —6.148 *x -0.926 —4.666 ** 4.649 #x
Canthium dicoccum
. owx IR P<0.01,
Note: ** means P<0.01.
22 FAREEEARAEH MK ZEHXER By AHE

XIFRARZ 8 R Y SHEARE 17 FAEY) 6 A-nt
PR A3 3 HEFT Pearson AT EE R (2 2) %
LI ARZ R ZAEY DW 5 LDMC LA (LT 1
LTD Z [a] 53 5 ¥ S A b 35 IE AR OGOC &R, 5 SLA T
R TR ARJZFEARZ MY LDMC 5 LA 1 LT Z
(] 53 A1 A S 3 AR A OG5 SLA AR )2, TR K2
fEY) LDMC 5 LTD Z [ 2 1 2 Y IEAHOC , #E R
JZHEY LDMC 5 LTD 2 [A] 2 i) 2 3 (% 1E A1 56 5 7%
KRIZHFEARZHY) LA 5 LT 4303 20 8 3% 1 1E
e, AR ZHY LA 5 LTD 2 [A] & i 3 1 7 Al
K TERERZWIAR B Fr AR JZFBEARZ ALY LT 5
SLA Fl LTD 2 [H] 43 5 35 52 W 5 35 09 £ AH OG5 IR R
JEHFEARZHEY SLA 5 LTD 2 [a) 435 1 S 4 2

23 FARESEAREMHERERS S
XFTRARZ 8 AW FpE MR IEA T 3 B4,
%3 WoR, 5 — AR T R R R 22 19 TRk R
35k 51.94% 1 30.58% ,  # 2 A 51k K ik
82.52% , X —EAMH ,x, Ml x, 1 RER K,
2B AT R 1 5T P AN R IR B 1 6. T 1
AT, MR T s 1Y FR B XHE A
K, T WA ) A K B T R S LY BE T
LA, XTHEARZ 17 SRt PR AT 3 K
YR, 26 3 Won R — IS T R X MO 22 1)
TR K 52.35% F1 23.55% , Wi B GTRAR
ik 75.90% , X — AT, a0y a0, F 2 1) R EL
AERFHRE /N | XoF 55— T2 B4 JOT R 1) 1 R AR/ e,



1064 L i N7 39 &
xR2 FAE'SEARE? MR Z B Pearson 1% RE]
Table 2 Pearson correlations coefficients of leaf traits in tree layer" and shrub layer®
LIRERIN T E TP 5T i AR R i He TR AR
Leaf traits DW LDMC LA LT SLA
MTHIBE R 0.809 %+ ¥, 0.591 s ?
LDMC
AR 0.761 s | 0.851 s 0.560 s | 0.330
LA
I JR 0.413 s | 0.447 s 0.502 s | 0.293 sk 0.299 s, 0.163 3
LT
L AR —0.557 =% | —0.491 = —0.616 #x , —0.706 -0.009, —0.221 s —0.205 =% | —0.552 s
SLA
2 2R i 0.209 s | 0.152 s 0.120, 0.416 = -0.144 * | 0.104 * -0.593 #% , —0.519 % —0.604 #* , —0.304 #x*
LTD
. * FoR P<0.05, #+ o) P<0.01; Yn=240, ®n=510,
Note: * means P<0.05, #*+ means P<0.01; Yn=240, ®n=510.
£33 FAE'"EEABRHERERS SN
Tabel 3 Principal component analysis of leaf traits in tree layer" and shrub layer@\
FFAE ] & Eigenvector PiES
F s FRAEAR Contribution
Component Eigenvalue rate
x, (DW) «, (LDMC) %, (LA) x, (LT) xs (SLA)  x, (LTD) (%)
Y1 0.952% 0.955 0.718 0.634 -0.612 0.064 3.116 51.94
0.895% 0.855 0.674 0.607 -0.816 0.346 3.141 52.35
Y2 -0.111% -0.001 0.298 0.570 0.664 -0.984 1.834 30.58
-0.3082 0.152 0.138 -0.758 0.046 0.891 1.413 23.55

0, Al o Y R B O R, AR 55 — 10 v BT S A A
FHAR M o5 () FR R SAH, X5 — 2 40 kS 31 0] 4
IBABLAE T 2 f2 S WA ) AR5 A RS BT 1 1) T )
TR A B OG AR, PR, 5 — i S T 4R
A FO A PR BR A A 1 SE A T 258 R B 5 A ) 3K
WO IRRE LR a N o X5 Z F A&, 2 1
FEmoR, L 5 = 3 sy B R AR ) A KR
BETHRBRENGEH T

FRAR)Z 8 FhAE i | S5 44 PR AR 3 B3 1 R 38
K Hy,=0.952 x,+0.955 x,+0.718 x,+0.634 x,—-
0.612 x,+0.064 x,,y,=-0.111 x,+0.001 x,+0.298
x,+0.570 x,+0.664 x,—0.984 x,, 15 H 4% T W5 1
85y My, WWE FE,F=(3.116 y,+1.834 y,)/
(3.116+1.834) , \Tlif5 th I K JZ 8 FAE P X HL T
PN AR A B0 B T W AR B A N RE O 1Y 25 B 18 0

2 HEA ST R W B AR CHLBE S R B A i
VN2 3 NN a1 e <= N T B S R
ARJZ 17 B 0T B8 U5 AR IBCRE 3 F0x T 38 2R 35 1
N PELE G AR HER (F (6D, HE# Jo )5 WU b i
e e 2B B AR CHLBESE R KB R
B N BRIPAR R BOR MR SE R =t
ZSTINEREZ NN ) R SR TR pY s

3 iT®

3.0 FAESEREZEY MR LR

e AT 9% 2 I PRI AR 244 DW LDMC Al LT
BERTHEASE, DW BE & T 6 — b XA A
(W% 2011) fl 4 i A BT H WHEARIY (%
W45 ,2012b) , LDMC ¥{E K T 7] — b X 5 % A 1
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(LHZEWAE 2011) Al 1A B8 WEAHY) (5%
%5 ,2012b) X B 20 A LAk B K vk %
BRI A 2 48 1 A LEHE R 2 A W, MK 2 S MR
WA T[] — b DX A L A0 1 2 885 0 L T8 A TG
LA R A HEAE S0 T P RS R A B Y e
R ATV & % PR OE Kb 1 T80 TR B BL, LB V5
PR A 131 A 5 T o S PR R o, SR AR B L T A
FITFHEY A K /N, b F 7 K2 A ) 2 5]
ELFHER R AR R WAL T A bR, 55
FEFRARZHEY Y A M AT ERZEHYRE,
AHFSE A LT BIEAR T R — M X i A 1 (2%
BHAE 2011 Al 1l AR B WA R Y (( Dh 245,
2012b) , ik —xE T BE 1Al S B T A A BE 5 S 1 AR
Xof [7] — b DX 4 L A A 1 A A 85 T LA A
TR 7K B DG RR AR /NS, MR B 7 2 18 bR
Y LDMC 1 LT Y308 43 5K T F1 e T 25 b g 37 4
ARAKEY) (P I51E55 2018)  F DR 2 1A K 5 1
X FEEARAMY) (XN EARTE,2015)

MEARBES BT AR ZAEY) SLA .3 /N T
K2, FTEARZEFHERIZEY) SLA Y& T F—
M XA L (B 22 B AR, 201 1) A 1 AR 85 AL
TEAR (% 2012b) , 3% 3 WM A RE 75 22 I3 Ak
1) A J2 R 0 AE RS T E AR 23 A ) L B 1l
BRIRTR (R HE T, 10 AR 2 AE W W AE e A BT BT
S8 10 9 S5 T AR A A Al ' T R A K, R BB UR (A
SRR I BE 1 A X AR (2F R FRAE,2005) , ]
i 3R WA AR Vi 2 07 MR 400 L (] — i DX ) 25
AW I EME Y B A B ES A T, MEARRE
T EI A ) SLA &5 T 25 v wg ik A AR 9 (b
T34 2018 ) FTE B 2 1L A K b X = 2R AR
FE) (X A 55 ,2015) o MEARBE TS Z I MR Te A2
T LA F1 LTD 5HEAR R Z [ 22 %A B 3 Fr R
JEFVERZHY LA H{E ¥ & T [F— b X 5 % A
(T34 2011) Fl 4 AR B ULHEA (320
45 2012b) ,3X R WM AT V& & I AR AR 2 FIE R
JEIRINER B 1) — Btk M K B VK S I A T R —
Hiu X1 25 A 1L RD 1L E AT T LK A SR R
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] 8 B LR A I 35 25 S . IXOR M R Vs 8 I AR T
K25 HEAR A Tl 17 ) 350 A 58 T R BB 3 3
SRS 1Y — S5O 0% S (RIAT 3l 5 R A AR K
R TREHIR ), DT FR B H A i ) T e TR A
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HEEE 2018)
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ZIRAH MY RN — B, TRARSH#EARZW
DW 5 LDMC LA Fl LT Z [i] #5 52 & 3 1E A 56, iX
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FEW) (A 25 25,2017 ) BF ST 45 R — 2, W B &
SLA J8/)y, LDMC (LT 1 LTD I 5 22 3 | 1 B -
F BB K 43 1) 2% TH 4 A B B8 sl BE 14 K, DA
REEARAE P A4 PN K 3 B0 DT B 35BS 1 i e
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FIEME, SX R4 (2017) %R A R AR
X FZERRAR AR AP BE 75 U0 AR Al ) D 58 45 SR AH 0L
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(2018) X B4 rh g W e RAHE M F 58 45 AL, LT
5 LA ZH 5 BEIEAHX, 5 LTD Z [H) 5 & 2% 7 AH
5%, 3X 5 /N5 (2006 ) XF 25 FiEg I $GS HE 4 A
P A5 55 (2017 ) X PG ACAS [ v Ak i o 2 il A )
R4 R —2,



1066 OO0 M W

39 %

33 FAESEAREEYIE R KBS

AHH5E R FE R4 4 B 45 1 DW L LDMC
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IEFAIFRAE ,2014) . SLA F1 LTD 7 DIAE Ky 2 e
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ZEMHPEAR AR b, 3 3R W T A J2 A ) A A BB R Y
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B ERBE A3 B
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TS AR TRURIO6F 00 PR 458 1) 38 107 45 J7 181 T 2R 3 73
NP SR AL T %R E R B R R R X
A0 T 25 08 sz e T e R A S R PR VR R A
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PeFih for 5 B0 e 3, B 2 mT RE S WK O WL R H
Y/ B A Ry S -3 1 v vl N
T VPP M AT Y TR A V% o 19 A 2 o7 S H 3l iy
i 71 RIS W 34 5 22 LA BB T X 5% 43 Rl K 43
FIHEE T HLRA % &

ZE LT IR ARG A T T MR B VR S I MR T
KIZ 5 HEAZ R R 2 18] 00 22 55 B = 7
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T A LR VR 2 8 MR TR R 2 AR 38 I A BE Y
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A7 LU A V% 2 1 PR A 2 A A 35 17 A 15 1
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