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Studies on Leaf Functional Traits of Nine Woody Lianas in the Karst Area
of Central Guizhou Province

WANG Mengjie!?, RONG Li*%", LI Tingting'?, WANG Qi'?, YE Tianmu®?

(1. School of Geography and Environmental Sciences (School of Karst Science), Guizhou Normal University, Guiyang 550025, China; 2. Puding Karst

Ecosystem Research Station, Chinese Academy of Sciences, Puding 562100, Guizhou, China)

Abstract: In order to reveal the ecological strategies of lianas in karst habitats, the leaf function traits and their
relationships of nine woody lianas in Chengi watershed of the Puding Karst Ecosystem Observation and Research
Station of Chinese Academy of Sciences were studied. The results showed that six leaf functional traits, such as
leaf area, leaf thickness, chlorophyll content, specific leaf area, leaf tissue density and leaf dry matter content, had
varied in different degrees. The interspecific variation of traits ranged from 9.24% to 98.18%, while intraspecific
variation from 0.64% to 39.71%. The intraspecific coefficient of variation of traits in deciduous plant was lower
than that in evergreen plants. Compared with leaves of karst trees and shrubs, lianas had lower thickness, tissue
density and higher area and dry matter content. There was close relationship among leaf functional traits in lianas.
Specific leaf area had significant negative correlation with leaf tissue density and leaf dry matter content, and leaf
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tissue density had significant positive correlation with leaf dry matter content. Chlorophyll content had significant
negative correlation with leaf dry matter content. Leaf thickness had significant positive correlation with
chlorophyll content, and significant negative correlation with leaf tissue density. Except for leaf thickness, leaf
area had significant correlation with other traits. Combined the leaf economic spectrum theory analysis, Vitis
davidii var. davidii, Pueraria montana, and V. amurensis belonged to “quick-return type”, and Akebia trifoliata
and Rubus pinfaensis, Rosa cymosa and Millettia extensa belonged to “slow-return type”. The functional
differentiation of Rubus coreanus and Berchemia polyphylla was obvious, fall in between. Therefore, it was
suggested that lianas adopt different adaptation strategies by weighing the relationship among leaf functional traits
in order to adapt to the arid and barren karst environment.

Key words: Karst; Woody lianas; Leaf; Functional trait; Variation; Leaf economic spectrum
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Tablel Nine dominant liana species
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REPEIRIEAT T B HE P 0 . BdE o 5 IR 2
J7E SPSS 23, Origin 2018 £l CANOCO 4.5 FH5E 1.
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TEHIH L35 (39.71%) 21 BEA T H T4
FE(5.87%): LR REE DRI NIRRT
IH-THF2(9.029%) AT JE 5 (9.29%) . 4L B2 4 T K
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4% Species 27 Type

AEVET Life form

i Texture

1 FKJE Akebia trifoliata

2 }fH Rubus coreanus

3 MU Vitis davidii var. davidii
4/5])L% Berchemia sinica

5 4 ERHT R. pinfaensis

6 7% Pueraria montana

7 ¥ % V. amurensis

8 /NEF 7 Rosa cymosa

9 H E A Millettia extensa

YLEAJHR Twiner, woody
&4 KR Sprawl, woody
LR Tendril climber, woody
YLEAJR Twiner, woody
AR Sprawl, woody
YELEA R Twiner, woody
LR K Tendril climber, woody
EAKE Sprawl, woody
SR J5 Twiner, woody

7% Deciduous
7% Deciduous
71 Deciduous
7% Deciduous
J& 1 Deciduous
¥4 Deciduous
¥4 Deciduous
&% Evergreen
‘i 4% Evergreen

5 Jf Leathery
455 Paper

i Herbaceous
4%J5 Paper
4%)5 Paper
457 Paper
455 Paper
455 Paper
455 Paper
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FH) Species Hi% Species
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FhlE) A5 R4 LA: MTHIAR, LT: ML Chl: MER& 8, SLA: HUHIEA, LTD: M, LDMC: T &, 1~9 Wik 1. LUFEEFE.
Fig. 1 Leaf functional traits of nine dominant liana species. 0: Average value; 4: Outliers. Different letters indicate significant difference at 0.05 level. The
data upon letters indicate intra-species coefficient of variation, which in bracket represent interspecies coefficient of variation. LA: Leaf area; LT: Leaf thickness;
Chl: Chlorophyll content; SLA: Specific leaf area; LTD: Leaf tissue density; LDMC: Leaf dry matter content. 1-9 see Table 1. The same is following Figure

and Tables.

T 2 2% B (6.97%) . a1 J LA T4 i & AN, TSR RS ERON. X YA F PR
(0.64%). MAEMIRIETERIRE, VDI iR M A RE MR Z 2748 e ke A 1

PRI 28 S R BCE I T S . W PRIk

fAR A 38 S R ECN 9.24%~98.18%, £ AM 4% 2.2 HHRRE KA H

SR <TYRESE <JERE <M ER <%0 < T I W SRR R X O MR A ) MR R AT
TR Pearson FH 4 HT( 2), 455 %W], M S5H4¢

VMK L, F—EREANFEREY AL Faw. iR 2R EE EHEXKEP<0.01), 5
Z5, BARMEREA AR . MRS TYRESERRE A (P<0.05), MEESH 4k
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BN, M TR, AARIBRH TR E E R R TS (P<0.01), STl & 2K
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% 2 DR tEAR 1 Pearson AHG

Table 2 Pearson correlation analysis of leaf traits

X+ Factor LA LT Chl SLA LTD
LT 0.226
Chl 0.627™ 0.358"
SLA 0.526™ -0.147 0.139
LTD -0.606™ -0.358" -0.267 -0.809™
LDMC -0.314" 0.131 -0.398™ —0.556™ 0.382™

**. P<0.01; *: P<0.05.

WFIEMK(P<0.01), T & B E MR &,
b i T AR 24 2 6 2K (P <0.01) o
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Fig. 2 Principal component analysis of the leaf function traits of nine dominant liana species
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Table 3 Plant traits of different life strategies
KA Type LA (cm?) LT (mm) Chl (CCI) SLA (cm?/g) LTD (g/cm?) LDMC (g/g)
PUR LR Quick-return 96.8142.42a 0.09+0.02a 42.69+0.15a 172.71428.49a 0.0720.01b 0.4130.02a
T LLAR Slow-return 16.0242.44b 0.080.01a 39.21+1.57ab 65.20 +8.75b 0.2230.02a 0.47+40.04a
FiEZE Middle 9.5943.00b 0.070.00a 35.64 +1.49b 167.30460.10a 0.1020.04ab 0.4430.03a

[ ZEs 5 A A = BE R 22 7 . % (P < 0.05).

Data followed different letters within column indicate significant difference at 0.05 level.
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