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Effects of simulated nitrogen deposition on greenhouse gas emissions from alpine

meadows in northern Tibet
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Abstract: The alpine meadow is the largest and most important ecosystem in northern Tibet. Recently, nitrogen deposition
in Tibet has had a profound impact on carbon and nitrogen cycles in grassland ecosystems. To assess the impact of nitrogen
deposition on greenhouse gas emissions from alpine meadows in northern Tibet, we conducted a nitrogen fertilizing
experiment , using four fertilizing levels of 0, 7, 20, and 40 kg hm™ a™', in Nagqu County in the growing season in 2014.

Our results showed that the impact on greenhouse gas emission varied with different levels of nitrogen deposition. Regarding
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daily variation, nitrogen significantly enhanced CO, emission but had no effect on the absorption of CH,, or the emission of
N,O. Overall, nitrogen deposition significantly increased greenhouse gas emissions. The highest emission occurred with the
N20 treatment, and there was a positive correlation among CO, , net primary productivity (NPP) , and total organic carbon
(TOC) (P<0.05). The total nitrogen (TN), NH;-N, and NO;-N were not correlated with CO,(P>0.05), and the same
pattern was observed in the relationship between CH,and TN/NPP/TOC/NH;-N/NO,-N (P>0.05). N,O levels showed a
significant linear correlation with NPP/TOC/NO,-N (P<0.05) , but were not correlated with TN/NH;-N ( P>0.05). With
additional nitrogen deposition expected in the future, greenhouse gas emissions would increase significantly and have a

positive or negative feedback on climate change in Northern Tibet.

Key Words:; nitrogen deposition; alpine meadow; greenhouse gas; soil nutrients; biomass
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Fig.1 Seasonal variations of soil temperature and soil moisture at Scm depth of alpine meadow in northern Tibet
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Fig.2 Greenhouse gas emission flux changes dynamically in growing season of alpine meadow
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Table 1 The dynamic significance of greenhouse gases emissions under different nitrogen addition levels of alpine meadow

A Sk Al F1E e FE
Month Greenhouse gas Model F-value Sig.
6 H June CO, inyl] 19.39 <0.001
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P ] > A Bt 2.12 0.02
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Fig.3 Greenhouse gas emission flux changes dynamically in growing season of alpine meadow
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Table 3  The impact of different level of nitrogen addition on greenhouse gas emissions

Qb CO,-e CO,-e CO,-e

Treatment (€O,) (CH,) (N,0) CO,-e
CK 15.34+1.55 0.07+0.046 0.44+0.16 15.85+1.63
N7 18.75+3.32 0.08+0.076 0.34+0.18 19.16+3.21
N20 26.37+4.44 -0.02+0.066 0.59+0.24 26.94+4.60
N40 17.77+1.96 0.05+0.13 0.31+0.23 18.14+2.07
sig. 0.001 0.44 0.25 0.002
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Fig.4 The biomass in northern Tibet alpine meadow under different nitrogen addition levels
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Table 4 Soil nutrients of alpine meadow in Northern-Tibet

AEFR Treament TN/ (g&/kg) NO3-N/ (mg/kg) NH;-N/( mg/kg) TOC/ (g/kg)
CK 3.53¢ 2.00° 7.12¢ 23.85¢
N7 3.88 1.80° 8.31% 26.69*
N20 3.77* 1.84¢ 8.25% 26.60°
N40 4.15" 1.82¢ 9.00" 27.42¢

x5 BSEMOAMMNIEFRSSERESENXER

Table 5 Stepwise linear regression analysis of the relationship between soil nutrient and greenhouse gases flux

Greenhouse gases B 572 Equation F-value Sig. R?
Co, y=0.11a+6.57b-171.25 9.44 0.003 0.61
N,O y=-2.004E-5a-0.003b+0.015¢+0.081 10.48 0.001 0.75

a  NPP,b  TOC,c 2 NO3-N
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