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Abstract: Bedrock plays a crucial role in regulating the process of landscape evolution and biological colonization. Experts
in geosciences, botany, and ecology have been interested in understanding how bedrock influences regional plant diversity

levels. This research aimed to study the natural secondary forests in two typical karst areas of Guanyan and Gongcheng
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located in northern Guangxi. The study focused on the forests that grew on three bedrocks namely limestone, clastic rock,
and limestone sandwiched with dolomite. By analyzing the field —measured data of the sample plot, the study aimed to
identify the plant diversity characteristics, both alpha and beta, and the environmental factors that influence them in the
karst area. The research results showed that: (1) The study area recorded 86 trees, 93 shrubs, and 56 herbs, revealing a
relatively affluent species count. The plant alpha diversity was observed to have a noticeable variation across different types
of bedrock. The research findings indicate that the highest plant diversity was found on limestone bedrock, hosting a rich
and diverse range of plant species, while clastic rock also displayed a significant level of plant diversity. However, the
lowest plant diversity was recorded on limestone bedrocks sandwiched with dolomite. (2) The plant communities in different
and same bedrock areas showed a considerable difference in their composition. The variation in the beta diversity was
significantly influenced by the species turnover component, which accounted for 82.86% to 84.49% of the beta diversity,
rather than the species richness component, which accounted for only 15.51% to 17.14%. (3) The statistical analysis
conducted using the Pearson correlation and Mantel test methods indicated that bedrock, bedrock exposure rate, and soil
thickness significantly correlated with plant composition and diversity in the study area ( P<0.05). To summarize, the karst
forests located in Northern Guangxi exhibit a high degree of heterogeneity. It has been observed that plant richness in
carbonate—mixed sediments is significantly lower than on pure limestone and clastic rock. Bedrock, bedrock exposure, and
soil thickness are the main factors influencing plant compositional diversity, which depends mainly on species turnover
processes. This study evaluates the plant diversity characteristics and identifies the main influencing factors of karst forests
from the perspective of bedrock. It highlights the importance of these factors in shaping the local plant community and
emphasizes the need for future research to investigate the mechanisms behind their impact further. This information could be
valuable for informing conservation efforts and forest management practices in the karst region of northern Guangxi and even

southwest China.
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Table 1 Basic information table of sample land

B B s sl s MmO
Plot number Bedrock Slope Aspect Slope position Altitude Soil thickness
exposure rate

1 WA 17° 0° el 193.0 90 e
2 R 15° 90° Bl 235.0 80 i

3 WA 25° 120° B’ 320.0 75 b

4 K 10° 92° ik 284.5 98 &
5 WA 320 50 IITE S 480.0 90 s
6 WA 13° 27° 5283 277.0 85 b

7 K 20° 440 528 396.0 90 e
8 WA 21° 273° B 299.7 96 fita

9 WEE A 25° 290° rhl 230.0 4 e
10 B A 12° 135° T 182.0 0 rf1 &
11 B A 120 105° T 319.0 0 rh e
12 g 20° 108° T 206.7 70 s
13 Yy 12° 99° T 366.0 5 TRJE
14 B A 33° 210° sl 309.0 90 bl
15 ReEFABSE 25° 76° B 163.0 6 rh &
16 WAEFARE 20° 315° Tk 164.0 3 )
17 REFALE 20° 270° Rk 167.0 35 g
18 REFA S 25° 350° Tk 209.0 20 W
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Fig.3 NMDS ranking plot of Bray-cruits distance for plants in paired plots
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Table 2 Bray-Cruits dissimilarity distance matrix for paired plots
P]fi%m%ber 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
2 0.85
3 0.76  0.76
4 0.90 092 0.93
5 0.92 070 0.84 0.88
6 0.93 090 0.86 0.89 0.81
7 094 0.89 0.82 091 0.64 0.66
8 0.88 0.86 0.89 0.81 0.81 0.82 0.80
9 0.96 099 097 098 091 092 090 0.93
10 0.99 099 098 098 094 0.89 095 095 0.81
11 092 091 0.8 098 092 094 095 096 073 0.84
12 0.97 0.87 090 0.88 0.83 0.76 0.89 0.83 095 0.76 0.94
13 0.99 099 097 097 098 0.83 094 091 096 096 0.94 0.72
14 0.84 0.8 077 090 0.77 0.76 0.60 0.71 091 094 0.87 0.90 0.92
15 0.89 094 091 091 095 093 092 091 087 0.76 0.79 0.88 0.93 0.838
16 094 098 098 096 0.90 0.90 090 093 077 080 0.78 0.92 093 0.89 0.60
17 0.76 0.88 0.64 093 0.84 0.88 0.87 090 0.83 090 0.73 0.93 093 077 085 0.74
18 093 085 0.81 093 0.86 0.84 0.83 083 084 091 0.86 0.69 075 083 0.76 0.82 0.80
F3 EHY beta ZIEFEMRASFER
Table 3 Characterization of plant beta-diversity and components
=13 7 1ef: 915
e ik bea i DR T At a1t
Bedrock Total beta diversity Richness difference Proportion of species  Proportion of richness
components components turnover components difference components
K Overall 0.44 0.37 0.06 85.08 14.92
W Limestone 0.42 0.35 0.07 83.06 16.94
#JH A Clastic rock 0.44 0.36 0.07 82.86 17.14
AR AT
Limestone sandwiched 0.38 0.32 0.06 84.49 15.51

with dolomite
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