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Diurnal Variation in Methane Flux and Ecosystem Respiration Rate
During the Growing Season in Hulunbuir Grassland, Inner Mongolia
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Abstract Using a static opaque chamber method, a field experiment was conducted in-situ in the Hulunbuir meadow
grassland, Inner Mongolia, during the seeding period (2011 and 2012) and flowering period (2012) to investigate the
effects of grazing and mowing on the diurnal variation in methane flux and ecosystem respiration rate. The results show
that the Hulunbuir meadow grassland soils were a sink of CH,, with the average CH, diurnal fluxes ranging from
—23.98+6.40 to —95.96+28.57 ugCm 2h™' in the three experimental periods. The relationship between the diurnal
variation in CHy flux and temperature is complex in the study area, and some differences were observed in the diurnal
variation of soil—plant system respiratory CO, emission fluxes during the experimental periods. During the seeding period
in 2011, the daily mean soil—plant system respiration CO, emission fluxes were higher than in 2012, as a result of the
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interaction of water and temperature. The influence of grazing on the diurnal variation of CH, fluxes was very limited,

however, the observations suggest that grazing could have increased the daily average CH, flux from 12.05% to 93.35%
during the seeding period in 2011 and the flowering period in 2012, but reduced it from 23.32% to 30.43% during the
seeding period in 2012. Mowing could be responsible for a decrease in the average daily CH, flux, from 11.55% to

60.62%. Considering the cumulative daily carbon emissions, CH, absorption accounts for only 0.35%—2.62% of the total

in the Hulunbuir meadow grasslands. Moreover, the impact of grazing and mowing on the mean cumulative daily carbon

emissions differed significantly between the different phenological periods and vegetation types.

Keywords Hulunbuir meadow grassland, Grazing, Mowing, Methane flux, CO, emission rate, Diurnal variation
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Fig. 1 Diurnal variation of CH, flux in Hulunbuir meadow grassland
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Table 2 Pearson correlation coefficient between CH, flux, CO, emission rate, and temperature
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Table 4 Daily mean of CH, flux and ecosystem respiration rate from Hulunbuir meadow grassland
CH, jf fit/ugCm > h! M RGP
H i = mgCm > h™!
L3 FEd M FRUEIR 22 =SSR B ) AR T E M FRAEIR 2%
SDI11 SB-G —95.96 28.57 —94.98 —97.34 146.81 22.78
SB-F —77.55 27.35 —77.95 —76.98 160.86 21.99
LC-G —66.47 16.19 —69.69 —61.97 202.87 18.97
LC-F —50.74 28.50 —47.60 —55.14 218.09 35.94
LC-M —36.16 23.02 —39.03 —32.15 257.99 50.70
LC-UM —91.82 34.52 —97.98 —83.20 206.18 44.55
FR12 SB-G —46.84 8.89 —45.16 —50.20 165.66 42.47
SB-F —23.98 6.40 —22.19 —26.97 115.66 17.71
LC-G —40.91 9.13 —41.09 —40.55 163.15 39.96
LC-F —36.51 7.92 —35.32 —38.89 137.79 12.19
LC-M —67.96 17.33 —68.28 —67.32 129.21 23.49
LC-UM —80.47 17.39 —80.17 —81.08 156.22 26.10
SD12 SB-G —33.37 10.64 —20.50 —51.38 32.62 9.70
SB-F —43.52 10.56 —30.36 —61.94 61.40 15.25
LC-G —26.76 7.15 —27.08 —26.69 83.77 23.76
LC-F —38.46 2.75 —33.51 —45.39 75.37 26.39
LC-M —53.38 7.45 —45.58 —64.30 57.67 10.80
LC-UM —70.48 17.58 —59.07 —86.46 93.31 14.32
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Fig.2 Diurnal variation of ecosystem respiration rate in Hulunbuir meadow grassland
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