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Response of soil respiration rate to grazing patterns in an alpine meadow,

Northwestern Sichuan, China
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Abstract; In this study, an automated soil CO, flux system was used to measure soil respiration rates from 2008 to 2009 in
an alpine meadow subjected to different grazing patterns ( no grazing, grazing in summer, grazing in winter, and free
grazing) . We compared the seasonal dynamics and temperature sensitivity of soil respiration under the different grazing
patterns, and found that 1) the seasonal dynamics of soil respiration were affected by grazing patterns. Soil respiration
peaked later in the year in meadows subjected to winter grazing than in those in the no grazing, grazing in summer, and free
grazing treatments; 2) the grazing pattern used affected seasonal variations in the rate of soil respiration, but not that of the
mean annual rate of soil respiration; and 3) the sensitivity of soil respiration to soil temperature (Q,,) at a depth of 5 cm
was affected by variations in grazing pattern. The Q,,value was the highest under the no grazing for one year treatment,
followed by, in descending order, the winter grazing, no grazing for three years, grazing in summer, and free grazing

treatments. The Q, value of the alpine meadow was higher than that of the tropical and other temperate grasslands. These
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results suggest that grazing pattern plays an important role in carbon release from soils in alpine meadows. Additionally, in
the future, global warming may cause more carbon to be released from non-grazed meadows than from those under grazing

pressure during the growing season.

Key Words: grassland ecosystem; grazing; Qinghai-Tibetan plateau; Q,, value; soil carbon flux
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Fig.1 Seasonal dynamics of soil respiration (Mean + SE) in an alpine meadow with different grazing patterns from 2008 to 2009
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Table 1 Aboveground plant biomass and soil organic matter of alpine meadow with different grazing patterns
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Grazing pattern Aboveground plant biomass/ (p/g m™2) Soil organic matter/ (w/g kg™")
B U Grazing in summer 163.90+13.34 ¢ 65.55+1.19 b
KN Grazing in winter 382.73+42.37 ac 74.57+5.46 ab

E K Free grazing 113.16+6.64 ¢ 78.87+4.61 ab
AR = 4E No grazing for three years 596.80+162.80 ab 91.18+12.72 ac

M —4F No grazing for one year 759.17£176.23 b 106.39+10.53 ¢
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