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Effects of Grazing Density on Nitrous Oxide Effluxes in Alpine Kobresia Humilis
Meadow on the Qinghai-Tibetan Plateau
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Abstract: Based on the experimental platform of 5 years grazing density including fencing (CK), light grazing (LG),
moderate grazing (MQG) and heavy grazing (HG) over the alpine Kobresia meadow on the northeastern Qinghai-Tibet
Plateau, the characteristics of N,O effluxes and its main environmental factors of different grazing density were
studied by static closed chamber-gas chromatography method from June to September in 2016.The results showed
that only the topsoil water content, topsoil bulk density and topsoil organic carbon content responded significantly
(P 0.05) to the grazing density. The seasonal patterns of N,O effluxes showed the ““U”” shape with relatively
higher rate during early and late stage of growing season in alpine meadow. The N,O effluxes in fencing treatments
was clearly (P 0.01) lower than that of other three grazing gradients. There was a little positive trend between N,O
effluxes and grazing density. The surface soil temperature played a predominated role in the seasonal variations of
the N,O effluxes in alpine meadow and its magnitude was influenced by grazing density. The results suggested that
only the magnitude, not the direction, of N,O effluxes was significantly influenced by the medium (short) -term
grazing management during growing season. The fencing management could significantly reduce the N,O emission

caused by improving the soil temperature.
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Table1 Comparisons of the monthly average value of biomass and soil features of different grazing density sample field in
alpine meadow mean + SD

Treatment
CK LG MG HG

AB g-m’2 233.894129.65 261.02=%155 246.61=%126.61 221.53%+142.09
0—10cm BB g-m’2 1915.52+147.71AaBb 1736.8+174.78Bb 1978.114380.09AaB 1811.874295.04AaBb
0—10cm BD gcem’ 0.96+0.07Aa 0.7720.09Bb 0.86+0.12AaBb 0.9440.02Aa
0—10cm TOC %o 41.00=%1.05Aa 39.06=*1.71Bb 40.12+2.85AaBb 41.43%0.73Aa
0—10cm NH;-N %o 29.68=%11.3 24.66+8.87 26.83+12.86 22.1%+12.78
0—10cm NO,-N %o 11.57%6.4 9.05%2.97 9.88+4.12 10.25+4.24
0—10cm TP %o 0.1520.06 0.1420.02 0.1320.03 0.16==0.04
Scm SWC cm’em™ 0.2120.06AaB 0.2420.07Aa 0.160.06Bb 0.1540.05Bb
Scm Ts 8.56%1.47 8.81%1.41 6.9443.28 7.54%2.55

0.05 0.01

Note AB: above ground biomass; BB: below ground biomass; BD: bulk density; TOC: total organic carbon; TP: total phosphorus; SWC:

soil water content; Ts: temperature of soil. Lowercase indicates the difference significance among treatments at 0.05 level, and capital

letter indicates the difference significance among treatments at 0.01 level. The same as below.
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Fig. 1 Comparison of the monthly N,O efflux among
different gazing density treatments in the alpine meadow

Note: The error bar is standard error
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Table 2 Spearman rank correlation coefficients among N,O efflux, biological factors and environmental variables
AB 0—10cm BB Scm SWC 5cm Ts 0-10cm NO;-N 0—10cm NH;-N 0—10cm TOC 0—10cm TP
0-10cm BB -0.19
5cm SWC -0.24 0.19
Scm Ts -0.15 -0.20 -0.29°
0-10cm NO; -N —0.67" 0.09 0.40™ 0.16
0-10cm NH; -N -0.64"" 0.03 0.32" -0.05 0.67"
0-10cm TOC 0.19 -0.29° -0.47" 0.08 -0.21 -0.19
0-10cm TP -0.73" 0.01 0.09 0.45" 0.50" 0.48" 0.00
N0 effluxes 0.07 0.19 0.19 -0.56"" -0.15 -0.06 -0.15 -0.21
T 0.05 0.01
Note:" is P<0.05 ™ is P<0.01.
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