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Fig. 1 Location of the study area
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Table 1 Environmental characteristics of dissolution test sites
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Fig. 2 Dissolution rates of carbonate rock in vertical profile (a) and average dissolution rates under soil (b) at different slope positions

in C. glauca forest and P. strobilacea forest in the subtropical karst area of China. The same alphabet on colums means

insignificant difference, and different alphabet means significant difference
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Fig. 3 Dissolution rates at vertical positions in two forest types
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Fig. 5 Seasonal variation of soil water content in different slope positions (a) and monthly precipitation (b) of

C. glauca forest and Platycarya strobilacea forest
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Influence of forest types and slope positions on dissolution rates of
carbonate rocks in the karst area in subtropical China

HOU Manfu'?, LIU Yuting”, ZHANG Jie’, HE Luyan"!, LIANG Jiangyi'

( 1. College of Environment and Resources, Guangxi Normal University, Guilin, Guangxi 541004, China; 2. Key Laboratory of Ecology of Rare and
Endangered Species and Environmental Protection, Ministry of Education(Guangxi Normal University), Guiling, Guangxi 541004, China; 3. School of
Geography and Resource Science of Neijiang Normal University, Neijiang, Sichuang 641100, China; 4. Key Laboratory of Wetland Ecology and

Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun, Jilin 130102, China )

Abstract  Carbonate rock weathering has great carbon sink potential. Vegetation is an important driven factor of
carbonate rock dissolution. However, the relationship between vegetation types and carbonate weathering is still left
unknown. In order to reveal the effects of forest types on carbonate rock weathering, the dissolution rates of carbonate
rocks at different slope positions in two typical subtropical karst forests were compared in details based on the in-situ
dissolution tests of standard rock test pieces, and the corresponding relationship between the rates and soil CO, content
(pCO,) and soil water content (SWC) were analyzed based on seasonal measured data.

The study area is located in the suburb of Guilin, South China, which has a subtropical seasonal climate with an
average annual temperature of 20.2 °C and an average annual precipitation of 1,996.0 mm. Precipitation is concentrated
from April to September, synchronous with the high temperature in summer. The landforms of peak cluster
depressions and peak forest plain around the study area are the most typical in the world and were added to the
UNESCO's World Heritage List in 2014. Stretching from the foot to the place near the peak of limestone hills,
Cycolobalanopses glauca forest and Platycarya strobilacea forest, the representatives of subtropical karst forests, were
selected as research objects in the study area. The community dominated by C. glauca is widely distributed in the karst
region of N25°-N31° and E105°-E120°, and is the most important climax community in the subtropical karst region of
China. P. strobilacea is one of the most common dominant species or constructive species in evergreen and deciduous
broad-leaved forests, forming a more widely distributed forest type than C. glauca forest in the subtropical karst area.

Standard rock test pieces were respectively placed in the air 100 cm above ground, on the surface of soil, -20 cm, -
50 cm, and -70 cm (if possible) in the soil of downhill slope, middle hill slope and uphill slope from 30/11/2014 to
17/12/2017 in each forest type. The soil pCO, and SWC of each test place were measured seasonally.

The results show that the dissolution rate of carbonate rock in C. glauca forest (5.22 + 0.99 mg-cm -a ') was
significantly higher than that in P. strobilacea forest (3.58 + 2.59 mg-cm “-a ). In vertical profile, the dissolution rate
under soil experienced a decrease after an increase, peaking at 20 cm below ground in C. glauca forest while the rate

kept rising with the increase of soil depth in P. strobilacea forest. The differential of dissolution rates did not show


https://doi.org/10.14050/j.cnki.1672-9250.2017.01.001
https://doi.org/10.14050/j.cnki.1672-9250.2017.01.001
https://doi.org/10.14050/j.cnki.1672-9250.2017.01.001
https://doi.org/10.14050/j.cnki.1672-9250.2017.01.001
https://doi.org/10.11766/trxb201911040354
https://doi.org/10.11766/trxb201911040354
https://doi.org/10.11766/trxb201911040354

852 A 2023 4F

consistency at different slope positions of the two forest types. There was no significant difference in rates at three
slope positions in C. glauca forest, but the rate was significantly higher on the middle slope than those on the upper
and down slopes in P. strobilacea forest. The dissolution rates of the two forests well corresponded to their SWC, but
were opposite with their soil pCO,. The dissolution rates at different slope positions and in vertical profiles well
corresponded to soil pCO,.

There are significant differences in dissolution rates among different forest types in the subtropical karst area,
which can be explained by SWC. There is not a consistent pattern on dissolution rates of slope positions between the
two forest types, but their differences could be explained by soil pCO,. Our results highlight the importance of
distinguishing the influence of community types, their SWC and soil pCO, on dissolution rates of carbonate rock in the

subtropical karst area.

Key words standard tablet, carbonate weathering, dissolution rate, forest type, carbon sink
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