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Long-term Dynamics of Humus Layer Moisture in Monsoon
Evergreen Broad-leaved Forest in Dinghushan

FENG Ying-jie', LIU Pei-ling", LIU Xiao-dong', ZHANG Qian-mef*, CAl Yan-hang',
LIU Ju-xiu?, ZHOU Qing', ZHANG Wei-giang®
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, Guangdong,
China; 2. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, Guangdong, China;

3. Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization,Guangdong Academy of Forestry,
Guangzhou 510520, Guangdong, China)

Abstract: [Objective] The humus layer moisture is one of the environmental characteristics of a forest. It is
significant to explore the long-term dynamics of the humus layer moisture and the underlying regulatory
mechanisms for understanding the water conservation function of a forest ecosystem and the changes of
the forest environment. [Method] In this study, we focused on the zonal climax forest in lower subtropical
China, i.e., the monsoon evergreen broad-leaved forest which was strictly protected in Dinghushan Nation-
al Nature Reserve. Based on the unified standards for the construction and monitoring of forest plots by
Chinese Ecosystem Research Network, long-term observation of humus layer moisture in the monsoon
evergreen broad-leaved forest was conducted from 2005 to 2018. This study aims at exploring the long-
term dynamic of humus layers moisture and its regulatory mechanisms. [Result] During 2005 to 2018, the
average annual precipitation of Dinghushan was 1 975.6 mm, the average annual temperature was 22.3
°C, the rainfall was abundant and the heat input was stable throughout the year, presenting warm wet sum-
mers and cool dry winters. The average standing mass of humus layer was 126.0 g-m™, which was slightly
higher in the dry seasons (130.3 g'm™) than in the wet seasons (121.6 g'm™?). The average annual humus
layer moisture was 89.5%. The mean humus layer moisture in wet seasons (103.2%) was obviously high-
er than that in dry seasons (75.8%), and the variation coefficient in the wet seasons (19.6%) was signific-
antly lower than that in the dry seasons (35.9%). Compared with the change of soil water storage (0-15
cm) in the same period, the variation coefficient of humus layer moisture (30.1%) was significantly higher
than that of the soil water storage (11.6%), indicating that humus layer was more sensitive to the change of
external environment. Further analysis showed that the precipitation, air relative humidity, evaporation, va-
por pressure deficit and soil water storage had profound effects on the dynamic of humus layer moisture,
especially the air relative humidity in the wet seasons and the air relative humidity and precipitation in the
dry seasons had the dominant effects, respectively. [Conclusion] The humus layer moisture in monsoon
evergreen broad-leaved forest in Dinghushan is relatively high. It plays an important role in stabilizing the
internal environment of forest ecosystem and indicating the change of regional environment.

Keywords: humus layer moisture; monsoon evergreen broad-leaved forest; hydrological function;
Chinese Ecosystem Research Network
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