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Abstract: Deciduous broad-leaved forests are one of the typical forest vegetation types in the subtropical karst hills. In
order to understand the community type and composition structure of this type of forest vegetation, we established forty-
nine 20 m X 20 m random plots in deciduous broad-leaved forests with typical karst habitats in Yangshuo County and
Lingchuan County of Guilin. We conducted an in-depth analysis of the coupling relationship from different community
types, structures, and environmental factors. The results were as follows: (1) The deciduous broad-leaved forests in the
karst hills could be classified into three community types based on quantitative methods, Ass. Choerospondias axillaris—
Camptotheca acuminata + Croton tiglium ( Association Group A ), Ass. Swida wilsoniana — Camptotheca acuminata
(Association Group B), Ass. Quercus acutissima — Loropetalum chinense ( Association Group C). (2) The species
richness, species abundance, basal area, and the importance value for evergreen and deciduous species were different
for each community type. Deciduous species were dominant in the tree layer for all three association groups. Shrub layer
for Association Group A and Group B were also dominated by deciduous species, while Association Group C was
dominated by evergreen species. (3) The species richness, species abundance, basal area and importance value of
deciduous species in Association Group A and Group B were greater than evergreen species within the 1-5 em and 5-10
cm diameter classes. In Association Group C, all indicators were greater for evergreen species than deciduous species for
the 1-5 ¢cm and 5-10 cm diameter classes. For the =10 ¢cm diameter class, deciduous species were dominant for all
indicators in all three association groups except for the species richness in Association Group B. (4) The rock bare rate,
soil water content, elevation, aspect, pH, soil organic matter, total nitrogen, available nitrogen, available potassium,
canopy openness and human disturbance gradient were the dominant factors affecting the distribution of different types of
communities in the study.
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Table 1 Monte Carlo permutation test of environmental factors

Environment factor determination test

BT Axis 1 B2 Axis2 (R) (P)
N T Disturbance ( Dis) -0.51 0.86 0.424'5 0.001 sk
#r41 B8 % Bare rock ratio (BRR) 0.77 -0.64 0.561 4 0.001 s
+ 35 K it Soil water content (SWC) -0.92 -0.09 0.398 1 0.001 s
44 pH 0.93 -0.02 0.768 0 0.001 s
HHEH P Soil organic matter (SOM) 0.84 -0.36 0.481 5 0.001 s
4% Total nitrogen (TN) 0.95 0.04 0.267 7 0.002 #x
A Available nitrogen (AN) 0.82 -0.44 0.463 0 0.001 s
HEZLA Available potassium (AK) 0.90 -0.10 0.479 9 0.001 s
#33K Elevation (Ele) 0.70 -0.72 0.390 2 0.001 s
Wi Aspect (Asp) 0.92 0.08 0.964 2 0.001 s
MIEFF R BE Canopy openness (CO) 0.90 0.23 0.168 4 0.017 =

e s RORTE 0.001 KB 2E wx FRTE 0.01 KF-_ BB, = F£RTE 0.05 KL EE,

Note: ##* means difference is significant at 0.001 level; #*#* means difference is significant at 0.01 level; * means difference is

significant at 0.05 level.
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( FUFRSE ,2015) o B4, V& i) Fod g LLVE I 1Y
52X A s A= 458 R B A A K T Y A AR R
5 Wi ( Pooter & Markesteijn, 2008; & 7K ¥,
2015) , PR HAE 5 8 2 ) b o A 10 2o A v o I 34
ML, TEFRATRY TR A R B, B A, BEAZ A FIAF
INZH B AT I R v 1 B 38 A 5 B o T AR i
(8Tt | O SR 32 % 4 o, 35 1 K B AR 1A
TYEHYR AR, R, N B 2 A K £ B
KFE, di T A2 AL (4 v ) R R R A O
B BRATIIG A 455 25 J2 25 1 A L XML B Y S B )
Tl EIME ,2007) , I ELFE 3 P ARE A 09 1 A28 Al A1,
IINFE ) A AR B 22 DR 0 A A 1) 280 A X
i /b o KLE IR AR A B AT THLI5 A
SRR W o B, BE A C b TS A SRR h
BB, TEHEARZh B A BIEF HES 4
AN EE A b 48 2 B I ) R OR T gk A T
FEANAL C WIAHEZ . FEANEL A OO 4T L& i 4 Fol

B R R S R S R i RO R
BRA  TRENZL B 1 P05 Fh LA 3% i 4 il 5 3% A
kA Ry 32, HLUR 2 B ek ) AhORLRR 48 X R A
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F AL, KL, 5EENAL C 7T 4R D K B B
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T 385 45 A 40 1 1 % R A R I Az 31 T A S B
TECTE YA EE I, AR C ARG
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T 45 K3 5 R Al A RS AR K R B R
BRI EZHE AR (51,2014 (R $E5,2018)
TG A B 119 3 DMEGX R 7E T PR e 4 A
FEFERS LB T8 gy Fh, #E A4 C /MR
DX [R] () sk R TE 3 A AR s B R T it Fh
(PR FEEEBRIN) HREERK =10 em MEL 4



766 OO0 M W

41 %

ASS. Swida wilsoniana-
/ =] Camptotheca acuminata

\

' /'\. o O REBRAR-E R AR
! a

AT
Dis

[\S]
L

\

—_
1

—

P
Asp

> R
b G|
AK

LA PR
SOM
A
N AV

1
2 | J%Tfi AT R
o FMME-BRHEWGRME —© | BRR

ASS. Choerospondias axillaris-

Camplotheca acyminatat g

Croton tiglium
=2 -1 0 1 2 3

RDA Axis 1(49.39% of variance)

\\ _9,1
© FRH- AT M4
ASS. Quercus acutissima- !
Loropetalum chinense

RDA Axis2 (4.27% of variance)

SWC. IS K ; BRR. A #FE %K ; Ele. #3%; Asp. %
li]; CO. MRS ; pH. +HEMRHIL ; TN. 4 %(; AN.
A AK. B ; SOM. T HLE; Dis. AT,

SWC. Soil water content; BRR. Bare rock ratio; Ele. Elevation;
Asp. Aspect; CO. Canopy openness; pH. Soil pH value;
TN. Total nitrogen; AN. Available nitrogen; AK. Available

potassium; SOM. Soil organic matter; Dis. Disturbance.
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Fig. 5 Two-dimensional RDA ordination diagram of plots and

environmental factors of the deciduous broad-leaved
forests in karst hills of Guilin
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Fig. 6 Venn diagram of variation partitioning of

environmental factors on species distribution
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