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and soil factors at different succession
stages in karst forest of Maolan
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Abstract; How plants change functional traists to adapt to the environment has always been the focus of ecology. In order

to explore the adaptive strategies of plant leaves at different succession stages in karst forest of Maolan, taking the
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dominant species in five different succession stages ( herb, shrub, shrub-arbor, arbor and climax community stages) in
Maolan Nature Reserve as the research object, the leaf functional properties and soil physical and chemical properties of
dominant plants at different succession stages were measured. The results were as follows ; (1) With the succession of
vegetation, soil total nitrogen ( STN) content, soil organic matter (SOM) content and soil water (SWC) content
gradually increased, soil total phosphorus (STP) content and soil total potassium (STK) content first increased and then
decreased, and soil pH value showed a decreasing trend as a whole. (2) With the succession of vegetation, leaf area
(LA), leaf dry matter content (LDMC), leaf thickness (LT) and leaf carbon content (LCC) gradually increased. On
the contrary, specific leaf area (SLA) and leaf potassium content (LKC), leaf nitrogen content (LNC) increased first
and then decreased, and leaf phosphorus content (LPC) decreased first and then increased. (3) Redundant analysis
showed that plants were mainly distributed in the soil environment of high pH and relatively low STK, STP, SWC, SOM
and STN at the early succession stage. Plant leaves in the community took high SLA, LNC and LPC, and low LA,
LDMC, LT and LWC. Plants at the late succession stage were mainly distributed in the soil environment of high moisture
and nutrients. LDMC, LT, LA and LWC showed an upward trend compared with the early succession stage, and SLA,
LNC and LPC showed a downward trend compared with the early succession stage. In conclusion, with the forward

succession of vegetation, plants adapt to the environment by changing functional traits, and leaf functional traits change

43 %

from open strategy in the early succession stage to conservative strategy in the late succession stage.

Key words: karst forest, succession stage, leaf functional traits, soil factors, ecological strategy
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Table 1  Basic information of sample plots at each succession stage
R BB SBHE K W .
e E : 35 7
Succession Latitude and Altitude Slope Domi .
. o ominant species
stage longitude (m) (°)
MAMEN B 107°55'50"E. 710.4~718.0  15~25  JSPMR AMAARE EOEHETHUE AR A F AR SRR L
Herb stage 25°17'33" N 2% Rkt
Cynodon dactylon, Capillipedium parviflorum , Sonchus wightianus, Senecio
scandens, Bidens pilosa, Pyrrosia lingua, Erigeron annuus, Elsholizia
cypriani, Aster lautureanus, Begonia grandis
WEARBEBBL  107°55'55" B, 748.3~752.6  20~25  JKHR.EFHA AL T RIS B RAT B BIAF R IP HE
Shrub stage 25°18’39” N PN e~
Debregeasia  orientalis, Mallotus  tenuifolius, Mahonia eurybracteata,
Nandina domestica, Lindera communis, Elaeagnus pungens, FEuonymus
dielsianus , Tirpitzia sinensis, Rhamnus davurica, Mallotus repandus
METTRECIOTBL  107°54'45" E 752.5~752.7  20~25 IR BUER R O7SERk EAT MR SERE T ORI g A R L,
Shrub-arbor stage 25°17'47" N AR B i1 Al
Celtis biondii, Liquidambar formosana, Viburnum fordiae, Indocalamus
tessellatus, Lindera communis, Mahonia eurybracteata, Laurus nobilis,
Symplocos sumuntia, Celtis sinensis, Pittosporum glabratum var. Neriifolium
TEAREERIB  107°55'S6" . 804.6~805.5  25~35  MICAHL AU DUMAE JAE AR SR IR T ARG A
Arbor stage 25°18'40" N X AR OEEBRA BRI
Platyosprion platycarpum, Cornus hongkongensis, Machilus nanmu, Lindera
communis, Litsea verticillata, Viburnum henryi, Quercus myrsiniﬁ)lia s
Platycarya strobilacea, Cornus wilsoniana, Boniodendron minus
TR BB B 107°55'55" B, 759.5~764.2  30~35 MY X BREZERE KM F X B IEHE ALER S SR E A
Climax stage 25°18'37" N B | S AR
Celtis sinensis, Quercus glauca, Viburnum propinquum, Quercus jenseniana,
Cyclobalanopsis  jenseniana, Castanopsis faberi, Platycarya strobilacea,
Carpinus pubescens, Diospyros kaki, Acer cinnamomifolium, Platyosprion
platycarpum
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Different small letters indicate significant differences in different succession stages (P<0.05). Numbers 1-5 represent different succession

stages. 1. Herb stage; 2. Shrub stage; 3. Shrub-arbor stage; 4. Arbor stage; 5. Climax stage. The same below.

B1 BHHRERARREMRIERTFHEAAR

Fig. 1

FEK 3, TRV 75 =2 1 R AR PAOPR DX PN i 7 7K HE ik
MZ Uit BN ASSTRE (RSP, 2003) 1A
I F e 5 KB ARAT
3.2 AEEE M EEY M D ae R 4F1E

LA /NS 7K 43 BR300 %% U0 AH 56 | B 422 52 AL )
Xt i #AR A0 B /Y 4R HCRE 77 (Milla & Reich,
2007) , REFYAE(2022) X 5 22 W 1T Ry 2% MROR AT
Y BEFE & B LA BOR 5 AHIE 5 I AR BE B BRI
TOURR A % o B — B, (D 15 3% 55 (2018 ) X B8 g
WrEE L IX ) BF 52 50 & BRAE 4 0 R B LA /0, X
J2 DR OR 18 22 W MRy AR PR R K, Bt O 1) 3 R
AIHEAT AR R 2% 8] 05 U5 75 SR 0 38 i, A 9 v e 3
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B PR EE S5 T o5 e B, DR UG AR R B K LA
IREMG . SLA Fz B AR 4 25 BRI A 5% U8 19 fig
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FEGEIR T L (0 )5 IR v A % 7K 43 SR 43 1
A7 5 R 8R4 &, Bk SLA 8/, LDMC =

Variation patterns of soil factors in different succession stages of karst forests

WA P TR A7 55 43 LA RG] B 555 b 38 19 365 07 fiE 77, LT
) 5 48400 7K 53 RN 3 3 (8 DR A 0 R 8023 %85 DR G
(TS5 2007) , BEIE [0 AT, LDMC 2
SEHEMUG W ST BE A LT 3, X
AR TR R MO N E SR B AR 2R, K 4y 2
TPk RO A e LA T R RRAE TR S
AR Bl B RO BEVE A B T AR, R Al R
UL ST 5 W LA 5 9 J5R AR

%) LNC .LPC A1 N = P J& & WA 6 A 1EH
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Fig. 2 Variation patterns of plant leaf functional traits in different succession stages of karst forest
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Redundancy analysis ( RDA ) indicates the correlation between
leaf functional traits and soil factors: the length of connection is
proportional to the correlation; when the angle is between 0° and
90°, there is a positive correlation between the two variables;
when the angle is between 90° and 180°, the two are negatively
correlated; when the angle is equal to 90°, there is no obvious

correlation between the two ( Ding et al., 2011 ).
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Fig. 3 Relationship between plant leaf
functional traits and soil factors
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