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Fig. 3 Relationship of fine root biomass with soil total N concentration and N/C ratios in different soil layers
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Effects of Stand Vegetation Factors and Soil Nitrogen on Fine Root Biomass
in Evergreen Broad-leaved Secondary Forests in Lower Subtropical China

XU Weiqiang, ZHOU Zhang, LI Yide, LI Jianrong, ZHANG Xia, XU Daping

Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China

Abstract: The relationship between fine root biomass and tree basal area at breast height, and how fine roots would respond to soil
nitrogen (N) in the forests with high atmospheric N deposition both are still not clear. Therefore, a study on the relationships of fine
root biomass with total tree basal area at breast height, the ratio of basal area for big trees (diameter at breast height, DBH > 30 cm)
to total trees, tree density, understory biomass, soil nitrogen concentration, and soil N/C ratio was conducted in lower subtropical
evergreen broad-leaved secondary forests in Guangzhou. Forty-eight forest plots with mostly 1200 m? area were set up and
investigated. These forests, called ecological forests, were protected from commercial use and human disturbance for about 40 years.
This study was aim to estimate the effects of the stand vegetation factors and soil N on fine root biomass. Our results showed that: (1)
Both of fine root biomass in 0~20 cm (topsoil) and 20~40 cm soil layers (subsoil) were not correlated to total tree basal area at breast
height, but were negatively correlated to the ratio of basal area for big trees to total trees. (2) The correlation between fine root
biomass and understory biomass was not significant in topsoil, but was negatively significant in subsoil. (3) The correlations between
fine root biomass in each soil layers and the according soil N concentration or N concentration per unit carbon concentration (N/C
ratio) were negatively significant, except that for fine root biomass in topsoil and soil N concentration. These results indicated that
the ratio of basal area for big trees (DBH > 30 cm) to total trees rather than the total tree basal area affect fine root biomass in these
secondary forests with large different tree DBH composition. The negative correlations between fine root biomass and soil N
concentration indicate that forest plants still respond to soil N even in these evergreen broad-leaved forests in lower subtropical
China with high atmospheric N deposition.

Key words: fine roots; tree basal area at breast height; nitrogen deposition; lower subtropical; evergreen broad-leaved forest



