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Effects of soil warming and nitrogen deposition on available nitrogen in a young
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Abstract; Soil available nitrogen is a small but crucial component in the nitrogen pool, as productivity in ecosystems is
closely linked to nitrogen availability. Since the world’s first Industrial Revolution, global warming has increased and
nitrogen deposition has increased; therefore, there is a strong focus on soil available nitrogen. To study the short-term
response of soil available nitrogen to climate change (warming, nitrogen deposition) , we conducted an experiment in four
micro-plots planted with young Cunninghamia lanceolata in a mid-subtropical region, which was subjected to experimentally
increased soil temperature (W, + 5°C) and inorganic nitrogen concentration in artificial precipitation ( control [ CT ], 0 kg

ha™ a™'; low nitrogen addition [ LN], 40 kg ha™ a™'; and high nitrogen addition [ HN], 80 kg ha™ a™') by using NH,
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NO,. Soil available nitrogen was measured monthly by using ion exchange resin bags. After one year, the results showed that
soil available nitrogen concentrated primarily in the summer and winter, and nitrate nitrogen was the main form of available
nitrogen. Increasing the soil temperature significantly increased the soil available nitrogen content (P < 0.05). In addition,
the soil available nitrogen content was related to monthly air temperature and rainfall. Overall, nitrogen deposition
significantly increased the soil available nitrogen content (P < 0.05). Under low nitrogen treatment, soil available nitrogen
content increased significantly in most months; under high nitrogen, soil available nitrogen was significantly higher every
month than that in the control treatment. With the combined treatment of increased soil temperature and nitrogen deposition,
the soil available nitrogen content increased significantly each month, more than that by either increased temperature or
nitrogen deposition alone. This indicated that increased soil temperatures and nitrogen deposition had a combined effect on
soil available nitrogen content. Therefore, increased temperature and nitrogen deposition, individually or combined,
increased soil available nitrogen content considerably, and thus could provide plants with sufficient nitrogen for productive

growth.
Key Words: Warming; Nitrogen deposition; Available nitrogen; Mid-subtropical
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Fig.2 Monthly dynamics of soil available nitrogen of warming and control treatment
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Table 1 Summary status of soil available nitrogen and relative nitrification rate of each treatment during study period
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Fig.3 Monthly dynamics of soil inorganic N pool of nitrogen deposition and control treatment
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Table 2 ANOVA analysis for the effects of warming and nitrogen deposition on soil available nitrogen

Ak A Ammonium Nitrogen Nitrate Nitrogen Available Nitrogen
Treatment df

F P F P F P
HAWE Warming 1.00 289.36 <0.001 119.72 <0.001 235.03 <0.001
ZULF% Nitrogen 2.00 879.17 <0.001 276.73 <0.001 610.18 <0.001
KR A UTI% Warming X nitrogen deposition 2.00 69.18 <0.001 11.94 <0.001 32.44 <0.001
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Fig.4 Monthly dynamics of soil available nitrogen of warming X nitrogen deposition and control treatment
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