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Abstract : Dissolved organic matter (DOM) was the primary active carbon pool in forest ecosystems and
played an important role in the cycling of carbon, nitrogen, and phosphorus, in soil formation and in the
transport of pollutants. The aim of this review was to summarize the origin, property and flux of dissolved
organic matter in forest ecosystems.

Recent studies showed that litter and humus were the most important DOM sources in forest
ecosystems. The soil microbe was also considered as a potential, important source of DOM because it was
highly labile. The rhizosphere was often associated with a large carbon flux due to root turnover and
exudation. Substantial amounts of DOM might well derive from this important belowground C source.
However, the contribution of each of these sources to the DOM production in the forest floor and organic
soil horizons was not fully understood. This question of the origin of DOM was important because it could
help explain the mechanism of DOM production and the major characteristics of leachate DOM in forests.

Components of DOM were often classified according to some chemical and physical properties such as
elements. functional groups, molecular weight, polarity and acidity. Lots of information about
components and chemical characters of DOM had been acquired based on classification. Spectrum analyses,

such as IR and NMR, revealed that hydrophilic and hydrophobic acids were the essential components of
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DOM.

Numerous field studies showed seasonal variability in DOM concentrations and fluxes, which were
related to precipitation. temperature, moisture, and litterfall input. In general, DOC concentrations in
soil solution were higher in summer than in winter. Compared with DOC, there were fewer data available
describing temperature effects on DON or DOP dynamics. Increased concentration of DOM following
rewetting after dry periods and as a result of anaerobic conditions seemed to be the most important effect of
soil moisture on the dynamics of DOM. The fluxes of DOC and DON in forest floor leachates increased
with increasing annual precipitation and were also positively related to DOC and DON fluxes with
throughfall.

Concentration and flux of DOM in forests were the net result of processes that released DOM—such
as leaching from litter or desorption from the solid phase—and processes that removed DOM, such as
adsorption or decomposition. DOM concentrations increased with passage of water from forest canopy to
floor presumably due to leaf leaching, decreased due to abiotic sorption in the mineral soil, and remained
relatively low in the groundwater. These processes depended on external environmental factors and the
physical /chemical characteristics of the soil. In addition, laboratory control experiments on DOM
dynamics had often contradicted to field observations. primarily because hydrology had not been taken into
account.

Land use changes, such as clear cutting of forest stands. afforestation, liming, fertilization and other
management activities, influenced the dynamics of DOM by (i) changing the input of organic matter, (ii)
changing the substrate quality, and (iii) altering the rates, extent, and pathways of microbial degradation
and synthesis of organic matter. Clear cutting and afforestation could influence DOM concentrations and
fluxes diversely. But liming consistently resulted in enhanced production of DOM due to stimulated
mineralization

Studies on dissolved organic nitrogen (DON) and dissolved organic phosphorus (DOP) dynamics in
addition to dissolved organic carbon (DOC) were few. The rate of release and fates of DOC, DON and
DOP in forest ecosystems might differ greatly. Controls on DOC might thus be not valid for DON and
DOP.

Despite intensive research in the last decade, uncertainties of DOM in forest ecosystems still remained
for further studies: (1) Quantification of sources and sinks of DOM in forest ecosystems; (2) The
assessment of hydrological processes controls on the release and retention of DOM in forests; (3) The
effects of global climatic changes on DOM in forest ecosystems; and (4) Differences in the dynamics of
DON and DOP compared with DOC.
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