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Annual Carbon Monoxide Uptake by Temperate Forest Soils

Dong Yunshe and Peng Gongbing
{Institute o [Geography, Chinese Academy o fSciences, Beijng 100101)

Abstract CO soil fluxes and atmospheric concentration were measured during 14 months in a forest
near Darmstadt. Germany. Using the enclosed chamber technique, fluxes measurements were made
from original forest soils, disturbed forest soils (removing the forest fresh leaves and humus laver). Gas
fluxes from removed leaves and humus were also measured. CQO soil air concentration of different depth
were obtained during the period July to December. CO was analyzed by gas chromatography based on
the mercury vapour technique. Under all conditions, a net uptake of CO was observed with an average
in the undisturbed forest soils of 46,4+ 245 ng. m** 5 ', which increases 85% when only the leaves
were removed, and 53% when leaves and humus layer were removed. Using the net fluxes, the atmos.
pheric level of CO, and the CO equilibrinm concentrations inside the chamber, independent values for
the production and consumption rates of CO i the soil, as well as dry depositions velocities {(V; ), were
calculated. The production of CO was independent from changes in soil moisture and temperature. The
I, values were also independent of the soil moisture, but they increase with temperature, ranging in the
undisturbed soil between 0.01S ¢cm # s and 0.03 ¢cm / s, for change in soil temperature from 3°Cto 17°C,
Deposition velocities up to 0.06 cm / s were observed after the soil litter was removed. CO has a very
short lifetime within the soil and the consumption of atmospheric CO occurs in the top few centimetres
of soil.A telatively good correlation between the production of CO, and the CO V', values, suggest that
the consumption of CO by temperate forest soils is related to soil respiration process. It is also hkely
that some microorganism present in the forest soil consume both CO and CH,. However, in general, CO
is oxidized within the soil more rapidly than CH,. We conclude that temperate forest are an important
sink for atmospheric CO. Fresh leaves and humus matenal play a significant role in controlling the
fluxes, and possible changes in the production of litter will likely affect the uptake rate of CO by tem-

perate forest soils.
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