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Abstract: To explore the influence mechanisms of tree species, decay grades and distance on the content of soil
humus during the decomposition process of common tree species in karst forests, and to understand the functional
role of fallen trees in forest ecosystems, the contents of total carbon, humic acid, fulvic acid and humin in the
surface soil at 10, 30 and 50 cm away from the fallen trees of Cyclobalanopsis glauca, Platycarya longipes,
Liquidambar formosana and Machilus rehderi in the evergreen and deciduous broad-leaved mixed forest of
Maolan karst were measured. The results showed that the tree species, decay grades and the interaction between
tree species and decay grades of fallen trees in karst forests significantly affected the contents of various
components of soil humus (total carbon, humic acid, fulvic acid and humin), while distance significantly affected
the organic carbon and humin of soil humus. The contents of total carbon, humic acid, fulvic acid and humin in
the soil adjacent to the fallen trees of M. rehderi were significantly lower than those of L. formosana, C. glauca
and P. longipes. The contents of total carbon and humin in the soil adjacent to the heavily decayed fallen trees of L.

formosana and P. longipes were significantly higher than those of the slightly decayed ones. With the increase of
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distance from the fallen trees, the contents of total carbon and humin of M. rehderi and L. formosana showed a
significant downward trend. The correlations between the contents of organic carbon, total nitrogen, total
phosphorus, hydrolyzable nitrogen and available phosphorus in the soil adjacent to the fallen trees and the
contents of various components of soil humus significantly increased with the increase of decay grades. Therefore,
the decomposition of fallen trees in karst forests had an important impact on soil carbon and nutrient cycling.

There were differences in the accumulation patterns of soil humus among different tree species, and decay grades

could regulate the relationship between fallen tree decomposition and nutrient cycling.

Key words: Karst forest; Fallen tree; Soil humus; Decay class; Forest ecosystem
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Table 1 Effects (P value) of multifactorial interaction on soil humus content adjacent to fallen wood

SES A ER (HA) &5 (FA) &S HA/FA
Factor Total carbon content Humic acid Fulvic acid Humin
JE A5 Decay class (A) 0.000™ 0.000™ 0.000™ 0.000™ 0.901
FFlt Tree species (B) 0.000™ 0.000™ 0.000™ 0.000™ 0.547
[ 5 Distance (C) 0.007™* 0.231 0.578 0.000™ 0.345
AXB 0.000™ 0.000™ 0.000™ 0.000™ 0.006™
CxA 0.908 0.602 0.354 0.336 0.434
BxC 0.698 0.761 0.978 0.052 0.357
CxAxB 0.819 0.704 0.887 0.254 0.347
**: P<0.01
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Fig. 1 Effects of tree species and decay class on soil humus content at 10 cm adjacent to fallen wood. Different capital and lowercase letters upon column

indicate significant differences at 0.05 level among different tree species at the same decay grade and among different decay grades of the same tree species,

respectively.
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Fig. 2 Humus content of soil at different distances when fallen wood is severely decomposed. Different letters upon column of the same species indicate

significant differences at 0.05 level.
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Table 2 Correlation coefficient between soil humus and soil nutrient elements near fallen wood
JE AR TR IR JE B TR HARR R L&
Decay class Soil nutrient elements Total carbon of humus Humic acid Fulvic acid Humin
M Light HHLE SOC 0.793* -0.213 0.330" 0.773*
2% TN 0.607"" -0.181 0.126 0.584"
LT TP 0.590" -0.180 0.376" 0.545"
SH TK -0.154 -0.763" -0.190 0.279
KR HN 0.755™ —0.204 0.445" 0.509*
A AP -0.093 -0.015 -0.206 —0.200
TR AK 0.205 -0.550™ -0.008 0.544"
1 B Moderate H B SOC 0.897" 0.817" 0.616™ 0.816™
A% TN 0.811" 0.716™ 0.728"* 0.599"*
41 TP -0.005 -0.171 0.179 -0.012
S5 TK -0.686"™ —0.743" -0.271 -0.705™
KAE HN 0.819" 0.663" 0.679" 0.708™
A3 AP 0.560™ 0.360" 0.628" 0.402*
TR AK —0.248 —0.398" -0.088 —0.154
T Severe HHLER SOC 0.939™ 0.833™ 0.620™ 0.875"
A% TN 0.879™ 0.818™ 0.751"" 0.694™
41 TP 0.741"" 0.674™ 0.552™ 0.661"
A5 TK 0.269 0.368" 0.262 0.188
KAE HN 0.919* 0.886"™ 0.768"* 0.731*
% AP 0.801* 0.745™ 0.439* 0.829*
A AK 0.473* 0.275 0.375* 0.501*

**: P<0.01; *: P<0.05.
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