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Effects of microhabitats on species composition and leaf functional traits of secondary forests in
the karst of Central Guizhou WANG Qi"*, RONG Li*", LI Xuan® (1. College of Materials Science

and Engineering, Guiyang University, Guiyang 550005, China; 2. School of Karst Science, Guizhou
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Abstract; To investigate the effects of three microhabitats of rock surface, rock-soil interface, and soil
surface on the species composition and leaf functional traits of secondary forest in the karst of Central
Guizhou, and to analyze the response mechanisms and adaptation strategies of different growth form plants
to heterogeneous microhabitats, the secondary forest in the karst of Tianlong Mountain in Guizhou was
taken as research object, the difference of species composition and leaf functional traits of secondary
forests in three microhabitats were compared, and the variation patterns of trees and shrubs along the
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gradient of microhabitats were analyzed. The results show that different microhabitats obviously affect the

species composition of different growth forms in the karst secondary forest, and there are 10, 12, and 11

tree species, and 15, 8, and 11 shrub species (including infraspecies, the same below) in the rock

surface, rock-soil interface, and soil surface habitats respectively. Among them, Lithocarpus confinis C.

C. Huang ex Y. C. Hsu et H. W. Jen in the soil surface habitat has the highest importance value
(35.80% ). Compared with the rock surface and rock-soil interface habitats, the soil surface habitat
exhibits better resource availability, with increases in importance value and dominance of evergreen trees
and decreases in importance value and dominance of deciduous trees; compared with the rock surface
habitat, 46.7% of shrub species disappear in the rock-soil interface habitat, indicating that the rock-soil
interface habitat has the strongest environmental filtering effect on shrubs. There are obvious differences in
leaf functional traits between trees and shrubs in the region, and within the same microhabitat, leaf area,
leaf dry matter content, and leaf tissue density of trees are significantly (P<0.05) higher than those of
shrubs, while shrubs have greater leaf thickness and chlorophyll content. The coefficients of variation of
leaf functional traits of trees and shrubs are at moderate levels (6.69% —75.46% ), among which, the
coefficient of variation of leaf area of shrubs in the rock-soil interface habitat is the largest, while that of
leaf chlorophyll content is the smallest. The correlations among leaf functional traits of trees and shrubs
differ across microhabitats, and in the rock surface habitat, leaf thickness of trees shows an extremely

significant positive correlation ( P<0.01) with leaf chlorophyll content, and an extremely significant

negative correlation with specific leaf area and leaf tissue density; in the rock-soil interface and soil

surface microhabitats, leaf thickness of trees shows an extremely significant negative correlation with leaf

tissue density, and leaf chlorophyll content shows an extremely significant negative correlation with

specific leaf area; the correlations among leaf functional traits of shrubs are relatively stable across the

three microhabitats. The comprehensive research result shows that the species composition and leaf

functional traits of secondary forest in the karst of Central Guizhou are obviously affected by heterogeneous

microhabitats, and the response patterns and adaptation strategies of trees and shrubs are distinctly
different; trees generally adopt a resource-acquisition strategy, while shrubs generally adopt a resource-
conservation strategy. When carrying out vegetation restoration and biodiversity conservation in karst
region, the heterogeneity of microhabitats should be considered, and species should be scientifically
selected and spatially arranged according to the adaptability of different growth forms.

Key words: karst of Central Guizhou; secondary forest; microhabitat; species composition; leaf
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Table 1 Species composition of trees and shrubs in different microhabitats of secondary forest in the karst of Central Guizhou

TeARYF N, Species composition of trees

P #Hh Dominant species

FEA A Associated species

ZEM M Lithocarpus confinis , kb Celtis sinensis , 7y ' ##f
Lindera communis , FER Platycarya strobilacea , 2 i
1 Machilus cavaleriei , %55 164 Pittosporum brevicalyx
22 W8 F Machilus  cavaleriei, 78 W #]  Lithocarpus
confinis , &M B Lindera communis s 1k 7 W Platycarya
strobilacea , 5551 Pittosporum brevicalyx

HE - fu] Lithocarpus confinis , B Lindera communis s
L F Machilus cavaleriei , $8 =2 1§ Hiil Pittosporum
brevicalyx , {6 &M Platycarya strobilacea

Z KA F, Rhamnella martini , T ¥ Toona sinensis , £1 4
Photinia serratifolia , LB Celtis biondii

Z kMM L Rhamnella martini, = 5¢ %8 B4 Carpinus
pubescens , W EH 235 Ilex corallina K1 Celtis sinensis b3
1% Camphora bodinieri , £11i Photinia serratifolia , 558
Celtis biondii

=R 88 B W Capinus  pubescens, I} B 2 7 llex
corallina , Z KA F. Rhamnella martini , ¥ f& Camphora
bodinieri , S8 5B} Celtis biondii , WP Mallotus tenuifolius

HEARYFIAE,  Species composition of shrubs

L FF Dominant species

fEAFf Associated species

/A Sﬁiiffﬁl ‘

Microhabitat pecies
number

AT 10

Rock surface

T LA R ”

Rock-soil interface

el 11

Soil surface

INHEBE Sﬂ‘ ﬁ

Microhabitat pecies
number

A1 15

Rock surface

- kR ;

Rock-soil interface

el 11

Soil surface

HIR Ficus tikoua s 111%F Rubus corchorifolius , TE R Tea
yunnanensis , 2 W/5) JLZS Berchemia polyphylla , 5 M
25 Rhamnus heterophylla, =~ O T AE Stachyurus
yunnanensis , J| 5 M FEHX Zanthoxylum dimorphophyllum
var. spinifolium , 4T Myrsine africana

B 5 0F 46 # Zanthoxylum  dimorphophyllum  var.
spinifolium , S 25 Rhamnus heterophylla , + KI5
Mahonia fortunei , 5 FAJFE 154 Stachyurus yunnanensis
B 5 0t 46 # Zanthoxylum  dimorphophyllum  var.
spinifolium , M2 Rhamnus heterophylla , TEL R Ttea
yunnanensis , 7« ¥ JWE 19 4€ Stachyurus yunnanensis , B AT
Myrsine africana, /N B3 % Rosa cymosa, 5 Ficus

2.2 Lonicera japonica ,+ KI)155 Mahonia fortunei , +1f
% Smilax glabra, /N5 3% 7% Rosa cymosa, S H 35 3
Smilax glaucochina , =W Kl Akebia trifoliata, 4 22k

Hypericum monogynum

] A6k Kalopanax septemlobus , % M 7] JL A% Berchemia
polyphylla , ¥58 Forsythia suspensa , IS Ficus tikoua

+ K155 Mahonia fortunei , 1% Rubus corchorifolius , %
2] JL 45 Berchemia polyphylla, B # Smilax
glaucochina

tikoua

R2 BHRBHBAERRABNMNEEFAMEALERHEEZED
"

Table 2 Comparison of importance values of co-dominant species of
trees and shrubs in different microhabitats of secondary forest in the
Kkarst of Central Guizhou'

WEARILE AR T %

Importance value of

TR AR LA TR EEAH %

Importance value of co-dominant

MH? o . co-dominant species
species of trees of shrubs
Lel Le2 Ps Mce Pb Sy Rh Zd
R 27.55 16.00 14.55 8.94 7.58 10.11  9.53  6.29
R-S 16.36 14.84 11.58 33.12 11.13 7.66 28.27 32.70
S 35.80 23.44 5.05 22.74 5.65 5.20 14.02 17.37

D Lel; ZBMA] Lithocarpus confinis C. C. Huang ex Y. C. Hsu et H. W.
Jen; Le2 . M Lindera communis Hemsl. ; Ps: & Platycarya
strobilacea Siebold et Zucc.; Mc: %2 W iH i Machilus cavaleriei H.
Lév.; Pb. J&HMGH Pittosporum brevicalyx (Oliv.) Gagnep.; Sy: =
FEET AL Stachyurus yunnanensis Franch.; Rh: S R4 Rhamnus
heterophylla Oliv.; Zd. ) 5 A6 AR Zanthoxylum dimorphophyllum
var. spinifolium Rehder et E. H. Wilson.

2 MH. /N4:5% Microhabitat. R 471 Rock surface; R-S; -1 5
Ifii Rock-soil interface; S: 4 Soil surface.

2.2 AEUNERFARMEARMIERER ST
B PP SR U A RN [R] /N A S T AR R AR I )

RETEIRAY LB LR 3, S5 R W fE R — /ST

FrARM; A W 5 R R 2 U R (P<

0.05) /=5 THEA i I JBE B R 2 28 5 et 0] 8 25 AIK T
WEAR U TATRRAE 4 11 A2 55 0 7 AR RN K [B] 22 5% A8
W e AR A - A BT AR B T R RN
AR 2ZS B, A -t FmA bR E
FRTIOAR A P IR B S TR,

[ — R K BN IR R I JE R R 2] 20 %% B A A
1] A1 — A A A B ) 25 SN B - LA
] A B A T AR (4 )R 23.95 AT 23.52 em®) WE R
T -+ B AE R (20.50 em?) ;£ 10 A1 - 32 B
AR LR B S (435N 49.22 1 48.55 mg - ¢7')
BEST LA (45.67 mg - gfl) s EmAESE T
MEAL(163.19 em® - ¢7') B & T A - L8 Fm A
55(137.22 em’ - g7') s A - A A o4
FE053 g g BERTLEANR(042g-¢7"),
FERMREE MR G TS a2
JEAE 3 F/NVESRIRII TE W3 25 5 s A AR B b i AR
(12.72 em®) BE R T4 - L8R 485 (9.03 em®)
-t R A e AL (177.21 em® - g7 B
Fim T T A T AR BE (43000 142,27 Fi1 143,69

cm? - g,
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T A 35 R AR I JRE R I 2 U A S AR
B0 T AN AT — b S8 SR AR S5 T A T A A - 58
G AT R SRR | He T R )
JE A S R RO e T R AR ST, - s B
TET MY A A 358 R R A I JREEE | AL B e B I
TS R AR S AR R T A T AR ;AR Y
-2 3R v A TR A — e S B A 85 T 2 2
WA T Am A - LR m AN, B EFE, fA-

+ 58 A S R o TR AR S R B K
(75.46%) , HE R M4 & & & 192 5 R B /D
(6.69%) , A1 THAIA — 58 ST A B v e AR JEL S
M2 R i | LI T AR I 5 A i S R
FUEA, Wi 2 20% B 1A 5 R AR A L s
b L R T NUNTTE AN S & s N E AL NI A e a7/ D
S S R B T HE A I e L R R v 4 2 R 1) AR
SRBETHEA,

3 BAREHERRERRE/NEE T ARMEARM AR A LL B (X2SD) Y

Table 3 ~ Comparison of leaf functional traits of trees and shrubs in different microhabitats of secondary forest in the karst of Central
Guizhou (X+SD)"
F*AR Tree
AN
Microhabitat? ~ MHEEE/mm  MEE/em?  MERSE/(mg - g') BV (em? - ¢7') MFYHREE/ (g- ') HHLHE/ (g em™)
Leaf thickness Leaf area Chlorophyll content Specific leaf area Leaf dry matter content Leaf tissue density

R 0.14+0.06Ba 23.52+10.21Aa 49.22+7.16Ba 156.89+82.76Aab 0.49+0.22Aab 0.70+0.36Aa
(45.96%) (43.40%) (14.54%) (52.75%) (46.07%) (51.03%)

R-S 0.13+0.06Ba  20.50+6.75Ab 48.55+7.43Ba 137.22+50.72Bb 0.53+0.34Aa 0.73+0.39Aa
(46.98%) (32.94%) (15.30%) (36.96%) (63.83%) (52.69%)

S 0.11£0.08Ba 23.95+9.30Aa 45.67+4.72Bb 163.19+43.17Aa 0.42+0.09Ab 0.81+0.50Aa
(66.97%) (38.84%) (10.34%) (26.45%) (20.45%) (61.76%)

WA Shrub
INEBE
Microhabitat? ~ MEE/mm IR/ em® MRS R/ (mg - g7') WHFEA (em® - g7') FTYBRE R/ (g- ¢7') MU/ (g em™)
Leaf thickness Leaf area Chlorophyll content Specific leaf area Leaf dry matter content Leaf tissue density

R 0.21+0.07Aa 12.72+4.49Ba 52.94+4.66Aa 142.27+28.52Ab 0.31+£0.08Ba 0.42+0.29Ba
(35.08%) (35.32%) (8.80%) (20.05%) (27.76%) (69.36%)

R-S 0.16+0.07Aa  9.03+6.81Bb 53.88+3.60Aa 177.21+55.87Aa 0.32+0.14Ba 0.47+0.31Ba
(43.02%) (75.46%) (6.69%) (31.53%) (43.63%) (66.18%)

S 0.19+£0.12Aa  9.61+6.10Bab 52.88+6.65Aa 143.69+56.97Bb 0.35+£0.17Ba 0.51+£0.26Ba
(61.16%) (63.46%) (12.57%) (39.65%) (46.76% ) (51.29%)

D)5 o R R /N5 7B R R — AR K RUAE R [) /N A 55 (] 22 5 8 3% (P <0.05) Different lowercases in the same column indicate the significant
differences (P<0.05) between different microhabitats of the same growth form ; [f51 W R[] K G 75 KR [R]— /N B AE AR ] A K AU R 22 53 3% (P<
0.05) Different uppercases in the same column indicate the significant differences ( P<0.05) between different growth forms in the same microhabitat. $&
S NBUE A T R %L The values in parentheses are the coefficient of variation.

YR {11 Rock surface; R-S: f1—1 3 H i Rock-soil interface; S: -1 Soil surface.
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DULE AR St e R TE Y i PSS AL T2

AR ARG 5 HE I T AR I 2 U R S A S 2 B A
Ko dmEARSE R BRI R 5 L T AR 4 215
JEE S A0 b 2 I GO OG5 Pt i B B AR
TURHSE 5 LU T AR I o 5 S A I 35 AU O
40 Jo 5 e A U R SRR R AT OG

A(R) A(R-S) AS)
d 1.00 . d 1.00 . d 1.00 .
A 0.03 1.00 A 0.10 1.00 A 0.10 1.00
Wey | 0.40%+  0.04 1.00 . Yew | 023 0.21 1.00 . Wew | 020 0.10 1.00
SLA| 0334« 018  —0.724%  1.00 SLA|-0.18 015 066+ 100 o sta| 001 o4ger 035 100 (@)
wo | 008 -008 0.4 -0.02 1.00 w [-027 ¢ 032¢ 1 033« -016 @ 100 woo| =007 =001 0.2 -057xx  1.00
p | -066++ 003 016 -027¢+ 003 100 p | —061% —0.01 0.17  —047xx 046%= 1.00 p | 070+« —0.12  -0.04 —027% 036+  1.00

d A Wen SLA w, P d A Wen SLA w, Yol d A Weu SLA w, P

[ aaaraasese——— |
-1.0 -0.8 -0.6 04 -02 00 02 04 06 08 1.0
HIZEFEL  Correlation coefficient

[ aaraaseese—— |
-1.0 -0.8 -0.6 -04 -02 00 02 04 06 08 1.0
HSEFEL  Correlation coefficient

[ aaaaaaresee——e—— |
-1.0 -0.8 -06 -04 -02 00 02 04 06 08 1.0
HIXKFEHL  Correlation coefficient

B(R) B(R-S) B(S)
d | 100 o . d | 100 . d | 100 ()
4 051% 100 ® o 4 008  1.00 . 4 | -006 100 )
Wew | <025 014 100 . . Weu | -0.04 038+ 1.00 Wey | 017 024 1.00
SLA| 019  —047¢ -06l%x 1.00 . SLA| 011 082+ 027  1.00 . SLA| —0.56+= 037« —0.07  1.00 .
w, |-047 039 025 020 100 w, | 023 029 -011 -034  1.00 w, | 002 023 —027  —051e 1.00
p | 081k 008  0.60%¢ —0.63x¢ 049¢  1.00 p | 0666 0476 030 —0.62¢x 033 1.00 po| —032¢ 014 _gqs4 028 058  1.00
d A Weu SLA w, P d A Weu SLA w, P d A Weu SLA w, P

[ aaaraaseese——— |
-1.0 -0.8 -0.6 04 -02 00 02 04 06 08 1.0
HZEFEL  Correlation coefficient

[ Taaraaaesre——e——— |
-1.0 -0.8 -0.6 -04 -02 0.0 02 04 06 08 1.0
HIZZHL  Correlation coefficient

[ aaraasesse——— |
-1.0 -0.8 -06 -04 -02 00 02 04 06 08 1.0
HHSEFEL  Correlation coefficient

R: 11 Rock surface; R-S: f1-+32 FL1f] Rock-soil interface; S; -1 Soil surface. d; M JERE Leaf thickness; A M [ FX Leaf area; Wep 2 [ Sy
Chlorophyll content; SLA ; FLIHTIF Specific leaf area; w, : M4 % i Leaf dry matter content; p: M2HZ1%E Leaf tissue density. * : P<0.05; s .

P<0.01.

B 1 BHREETERERRE/NERHRFAR(A) MEAR(B) HINEEERAIE
Fig. 1 Correlation of leaf functional traits of trees (A) and shrubs (B) in different microhabitats of
secondary forest in the karst of Central Guizhou
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