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Variation and adaptation of functional leaf traits of different plant types
in karst forests

WU Taohong, LONG Cuiling”", XIONG Ling & LIU Qi

College of Geography and Environmental Sciences, Guizhou Normal University, Guiyang 550025, China

Abstract The variation in functional leaf traits and the coupling relationships of these traits reflect the
coordination or trade-offs of plants in response to environmental changes. To explore the functional leaf traits of
native karst forest plants, the dominant species of different plant types (trees, shrubs, and herbs) in the Maolan
Nature Reserve were selected as study objects. The leaf area (LA), specific leaf area (SLA), chlorophyll content
(Chl), leaf dry matter content (LDMC), leaf thickness (LT), leaf nitrogen content (LNC), and leaf carbon content
(LCC), as well as the variations in these characteristics and their correlation, were analyzed. The differences in
the leaves of the different plants were compared. The results showed the following: (1) The overall range of the
variation in the functional leaf traits was large (9.7%-87.4%). The variation in structural leaf traits was larger than
that in chemical leaf traits. Interspecific differences were found in the leaf traits of the different plant types, and
the interspecific variation in shrubs was larger than that in trees and herbs. (2) A general correlation was found
among functional leaf traits: SLA negatively correlated with LDMC and Chl and positively correlated with LNC;
LT significantly positively correlated with Chl and negatively correlated with LNC. (3) Significant differences were
identified in the functional leaf traits among different plant types: the LA, LT, and LCC of trees and shrubs were
significantly higher than those of herbaceous plants, whereas SLA and LNC showed the opposite trend. The
Chl and LDMC of shrubs were significantly higher than those of trees and herbs. In conclusion, the dominant
species of different plant types in the Maolan karst forest showed higher LA, SLA, and Chl but lower LT and
LDMC, enabling them to adapt to the more primitive karst environment.
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Table 1 Dominant species of different growth types in Maolan karst forest
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AR
Growth form

fib

Species

7t
Family

J&

Genus

# X Cyclobalanopsis glauca

i H Machilus nanmu

WA Cladrastis platycarpa

F VU IEAE Cornus hongkongensis

5%2}#} Fagaceae
#5F} Lauraceae
Rl Fabaceae

1ZE 5%} Cornaceae

¥rJ® Quercus

i HE)E Machilus
WA B Platyosprion
1288 8 Cornus

FeAR A3 Viburnum henryi TiAE ek} Adoxaceae ek & Viburnum

Tree HMH Lindera communis ff} Lauraceae \LEAHURE Lindera
KM Celtis sinensis K#iFF Cannabaceae K& Celtis
Yt E kA Cornus wilsoniana 11z Bk} Cornaceae 1Lz % J® Cornus
Wk AR 24 Kmeria septentrionalis A%l Magnoliaceae MR 2 JE Kmeria
R T Litsea verticillata ikl Lauraceae K% TJE Litsea
B R7r Nandina domestica /NEER] Berberidaceaa FRATIE Nandina
9%+ KIh57 Mahonia eurybracteata /NEER] Berberidaceaa FKIh%7 J& Mahonia
FRAZIEH Viburnum propinquum Tk el Adoxaceae 5% )& Viburnum
7Kk Debregeasia orientalis R Urticaceae JKJikJ# Debregeasia

HEAR 2= Rhamnus davurica 2%} Rhamnaceae 258 Rhamnus

Shrub B4 Mallotus tenuifolius Kk &l Euphorbiaceae Uik J# Mallotus
ZUW P Euonymus dielsianus L%} Celastraceae )& Euonymus
LYW Tetradium ruticarpum 2% %l Rutaceae SRR YiJR Tetradium
‘K Pyracantha fortuneana LRl Rosaceae K J& Pyracantha
#IMiT Elaeagnus pungens HIWiT %} Elaeagnaceae WM T )@ Elaeagnus
MR Cynodon dactylon AAF Gramineae MR JE Cynodon
T-H )% Senecio scandens %%l Asteraceae T-H )8 Senecio
0l % Capillipedium parviflorum AAEl Gramineae M Capillipedium

) 1L 5% Aster lautureanus %%} Asteraceae %5i)E Aster
i /I‘_IE Y4t Bidens pilosa %%} Asteraceae VAR Bidens

—4E3% Erigeron annuus

T H ¥ Artemisia indica
FRF Elsholtzia cyprianii
FKifE%: Begonia grandis
3238 Sonchus wightianus

%%l Asteraceae
%%} Asteraceae
JEJEFl Labiatae
#k i 2Fl Begoniaceae
4%l Asteraceae

“&3% )& Erigeron
)@ Artemisia
%8 Elsholtzia
#Kifg 3 % Begonia
77 Ei ¢ J® Sonchus

R2 REZREFRM TR E KRBTSR EHE

Table 2 Leaf functional traits of dominant species of different growth types in Maolan karst forest

PER AR T 4 b 5 2 /M S=ON: | A5 R A

Trait Growth form Mean + SE Minimum Maximum Coefficient of variation (CV/%)

FE K Tree 60.51 £ 1.500 11.63 121.12 76.3

o #EA Shrub 35.76 + 5.17 2.36 105.06 89.1

(LA/cm?) K Herb 20.85 + 3.84 2.53 76.80 86.4

sk Totals 35.83+2.86 2.36 12112 87.4

TrAK Tree 143.65 + 7.11 44.58 245.23 31.7

Eb i i AR #EA Shrub 152.41 + 8.98 60.01 276.45 36.3

(SLA/cm? g K Herb 244.00 + 18.55 90.00 419.39 35.7

Sk Totals 169.13 + 6.98 4458 419.39 421

FE K Tree 143.65 + 0.01 0.25 0.62 24.3

W5 B HEA Shrub 0.44 +0.016 0.26 0.66 21.8

(LDMC/g g™ B A Herb 0.32+0.02 0.16 0.58 35.4

K Totals 0.39 + 0.01 0.16 0.66 27.3

. 7rK Tree 0.19 £ 0.01 0.10 0.30 23.6

T;Ef; #EA Shrub 0.19 + 0.00 0.08 0.30 31.7

K Herb 0.16 £ 0.03 0.10 0.22 20.3

Sk Totals 0.18 + 0.05 0.08 0.30 27.4

N ?f* Tree 4319 +0.98 33.60 59.10 14.5

(ChI/SPAD) WA Shrub 46.40 + 1.30 29.30 67.80 17.2

K Herb 34.65 + 1.42 26.60 52.70 19.3

sfk Totals 42.51 +0.80 26.60 67.80 19.3

FrK Tree 47817 +7.53 413.30 551.07 8.3

Ik £ #EA Shrub 451.94 + 10.96 355.63 522.23 10.3

(LCClg kg™) B Herb 41811 £ 13.11 394.08 445.34 6.3

SR Totals 463.92 + 6.33 355.63 551.07 9.7

FrK Tree 19.22 + 0.47 13.73 28.50 1741

R #EAK Shrub 19.77 + 1.60 12.63 41.58 36.3

(LNC/g kg™ A Herb 23.26 £2.08 14.19 37.24 32.3

Kk Totals 19.63 + 0.57 12.63 41.58 26.9

CV > 50% #4255, 20% < CV < 50% A4 114545 LI, CV < 20%/& T 53748 7.
CV > 50% is strong variation, 20% < CV < 50% is medium variation, and CV < 20% is weak variation "’
LA: Leaf area; SLA: Specific leaf area; LDMC: Leaf dry matter content; LT: Leaf thickness; Chl: Chlorophyll content; LCC: Leaf carbon content;
LNC: Leaf nitrogen content. The same as below.
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3 it e
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Sl ORI TR I 2 R AR PRI AR R A0 () Th R R A
AR SR B 1K 9.7%-87.4%, T B g 5 X (14.8%-58.9%)
FE P 2111 (4.6%-50.8%) 948 S 1O, (EAIC T E 4
(X (27%-145.1%) "2 S 08 B , 1t W 5 307 b [X 3L 77 4470 14
AR S B 355 A8 A B S AT, o B S AR I T e
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Table 3 Correlation coefficients of plant leaf functional traits in Maolan karst forest

P EEIN - A5 EE - TEI AR WA R R I 0 - 5 I B
Functional trait LA SLA Chl LDMC LT LcC
FEH AR SLA -0.17
MR G R Chl 0.071 -0.374**
) & & LDMC -0.013 -0.360** 0.137
R LT 0.024 -0.618 0.294** 0.215*
"R & & LCC 0.046 -0.107 -0.210 -0.022 0.024
%% & LNC -0.176 0.259* -0.127 -0.175 -0.245* 0.084
Pearsonti X 204, X2 ** P < 0.01, * P <0.05.
Pearson correlation analysis and two-tailed test; ** P < 0.01, * P < 0.05.
601 4 300 =
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3 40 < 500. 2 o a
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g xe b b & 8 30 ag b
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= 20 ~ §100 £ =2 02]
E e s £
=10, S 501 S 104 > 0.1
& 5 2
0 0 . 0 § 00— - :
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E1 TREEKBMIIEMER. ARG FEHMUE AR B R 2 [ A A R E 7R (P <0.05) 5 B o 8l e 14 S bk iR 2.
Fig. 1 Leaf functional traits of different growth forms. There are significant differences in the leaf traits of different growth types represented
by different lowercase letters ( P < 0.05 ). The data in the figure are average + standard error.
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