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The variability of soil organic carbon content in Larix gmelinii forests after

fire disturbances

HAN Chunlan ™, SHAO Shuai, WANG Qiubing, LI Zhen, SUN Zhongxiu, MAO Weiwei
College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China

Abstract: Fire is the primary disturbance agent in boreal forests, and exerts a major influence on the carbon cycle in this
ecosystem. Fire disturbances not only alter the composition of species in the local forest ecosystem and the structure,
functions and development of forests across landscapes, but also result in remarkable variations of soil physical and chemical
properties , the relative content of nutrient elements and the storage of soil organic carbon. Using remotely sensed data from a
Larix gmelinii forest before and after fire in the Great Xing’an Mountains, we calculated the Composite burn index ( CBI) ,
combined with interviews with local guides and field investigations to estimate the intensity and disturbance range of the fire.
Soil surveys, sample collections and analyses of different areas of restoration after fire disturbances of different intensities
(high, intermediate and low intensity) were performed. We researched the soil organic carbon variables in detail and
discussed the impact of organic and mineral horizons of different fire intensities on soil organic carbon, in order to provide a
scientific basis for the quantitative evaluation of the regional carbon balance after forest fires. The results showed that the
effects of fire on soil organic carbon included the immediate effects of fire and the indirect effects of changes in habitat
conditions after fire. The organic layer was partially or completely burned off during fire disturbances. Moreover, fire
changed the morphological characteristics of mineral horizons, increased bulk density and reduced the organic carbon
content. The accumulation and transformation of organic carbon was mainly influenced through the consequent changes in
plant species, canopy density and recovery times after fire. The total organic carbon content of the organic layer of the fire

disturbance sample plot was lower than that of the control. The organic horizons were markedly altered by fire. The organic
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carbon content in the organic horizons varied along with the extended recovery time, but no area recovered to the same level
as the control within a short time period. Effects of fire disturbance on soil color were not evident, but fire disturbance
destroyed the soil structure, decreased soil porosity and increased bulk density in a manner that was positively correlated
with increasing fire disturbance intensity. The soil organic carbon content increased along with the extended recovery time if
relay succession occurred in the sample area after a high or intermediate intensity fire. This resulted from the growth of
invasive broad-leaved forest vegetation, a denser canopy and larger amounts of accumulated litter. However, if self-
replacement took place in the sample area, then the canopy density was reduced and the soil organic carbon content
decreased with increasing ages of fire over time. Nevertheless, regardless of the relay succession or self-replacement that
occurred in the sample area, no area recovered to the same level as the control within a short period of time. The soil organic
carbon content increased in the short term after low intensity fire disturbances with the regeneration of vegetation. It

eventually returned to the baseline with ongoing changing conditions within the area.

Key Words: soil organic carbon; fire disturbance; community succession; Larix gmelinil; Great Xing'an Mountains
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Fig.2 The effects of fire on organic carbon concentrations of organic layers
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Fig.3 The effects of fire on organic carbon contents of organic layers
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