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Abstract: Soil respiration (R ) is an important component of the terrestrial ecosystem carbon cycle and the main pathway
for carbon transfer from the ecosystem to the atmosphere. Until recently, research has focused on the relationship between
environmental factors and R_, but the effect of litter and moss on R, is poorly understood. Litter and moss are common forest-
floor components, particularly in northern conifer forests and possibly affect soil respiration by regulating soil temperature ,
water, and carbon input. Understanding the effect of litter and moss is fundamental to accurately evaluate the global carbon
efflux. To evaluate the contribution of litter and moss to total R , we selected the Tianlaochi catchment in the Qilian

Mountains, Qinghai as our study area. R, of soil under the spruce forest was observed for three years using an Li- 8100

ELTH . BR AR A4 H (91425301)
rfE B #9:2015-10-13; [ 4 H ki B #5 :2016-00- 00
# W IRAER Corresponding author. E-mail ; nanzhr@ lzb.ac.cn

http ://www.ecologica.cn



2 S % 378

automatic instrument ( Li-Cor, Inc, NE, USA). Simultaneously, soil temperature and moisture at a depth of 10 cm were
recorded using a temperature probe and moisture sensor on the Li- 8100. The results showed R, had obvious monthly and
diurnal variations in growing seasons—the monthly maximum R_ occurred in August and minimum in May, and the daily
maximum value occurred at 1300h, except for the moss treatment, whose maximum was at 1500h. There was a significant
difference in R, among the three treatments( P<0.01) ; however, soil surface relative humidity, water content, temperature,
and surface temperature did not differ significantly among the three treatments. R in soil covered by moss and litter, and that
in bare soil, was 3.88, 3.31, and 2.28 pmol m™s™" | respectively. Moss and litter increased the soil temperature by 8.13%
and 10.24% , respectively, more than that of bare soil. The relationship between temperature and R among three treatments
was exponential. In addition, the correlation coefficient between R, and soil temperature was higher than that between R and
surface temperature. The temperature sensitivity (Q,,) of soil covered by moss, litter, and bare soil was 5.47, 3.67, and 2.
23, respectively. R, showed a significant correlation with soil water content ( VWC) in the bare soil treatment; when VWC
was < 34%, R, increased with increased VWC, and when VWC > 34%, R decreased with increased VWC. R showed a
strong negative relationship with VWC in moss and litter treatments. The contribution rates to R by moss and litter were 29.
33% and 24.06% , respectively. From the present study, we can conclude that litter and moss are important factors affecting

forest ecosystem R_, and it is fundamental to consider the effect of litter and moss when R_ is calculated in forest ecosystems.

Key Words: moss; litter; soil respiration; soil temperature; volumetric water content
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