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Effects of Warming and Nitrogen Addition on Soil Nitrogen
Mineralization and N,O Emission in a Mid-subtropical
Cunninghamia lanceolata Plantation

WANG Xiao-nan'?, XIONG De-cheng'?, ZHANG Yu-hui'?, Xl Ying-qing"?, HUANG Jin-xue",
CHEN Shi-dong'?, LIU Xiao-fei'?, YANG Zhi-jie'?
(1. Fujian Provincial Key Laboratory for Plant Eco-physiology, Fujian Normal University, School of Geographical Sciences,

Fujian Normal University, Fuzhou 350007, Fujian, China; 2. Fujian Sanming Forest Ecosystem National Observation and
Research Station, Sanming 365002, Fujian, China)

Abstract: [Objective] To study the effects of warming and nitrogen deposition on soil nitrogen mineraliza-
tion and nitrous oxide (N,O) emission in mid-subtropical forests for further understanding soil nitrogen cyc-
ling process in subtropical forests under the background of global change. [Method] The soils taken from
a mid-subtropical Cunninghamia lanceolata plantation treated with field warmed and nitrogen addition were
selected, and the field un-warmed and warmed soils were placed in incubators at different temperatures
(20, 25 °C). The soil was continuously added with different gradients of nitrogen (0.1, 0.2 g-kg™") for 28
days of indoor cultivation to study the effects of warming and nitrogen addition at different concentrations
on soil nitrogen mineralization and N,O emissions. [Result] Compared with the control, soil ammonium, ni-
trate and mineral nitrogen contents were increased by warming and nitrogen addition and their interaction
treatment, and the increase was more obvious with the higher level of nitrogen addition, while the increase
was not significant in warming treatment. Compared with the control, the net ammonification rate, net nitri-
fication rate and net nitrogen mineralization rate of soil treated with warming after 28 days of culture had no
significant changes. Low nitrogen, warming + low nitrogen treatments could significantly increase soil net
nitrification rate, while high nitrogen, warming + high nitrogen could significantly decrease soil net nitrogen
mineralization rate. Compared with the control, warming and nitrogen addition and their interaction treat-
ment reduced the soil N,O emission rates, and the cumulative soil N,O emissions was also decreased sig-
nificantly (P<0.05). The cumulative soil N,O emissions under the treatments of low nitrogen, high nitrogen,
warming + low nitrogen and warming + high nitrogen were significantly lower than those of the control by
50%, 21%, 29%, 62% and 31%, respectively. At the same time, warming, nitrogen addition and their inter-
action treatments also significantly decreased the soil pH value. Correlation analysis showed that soil N,O
emission rate was positively correlated with soil pH and was negatively correlated with the soil net nitrifica-
tion rate, but not significantly correlated with soil ammonium rate. [Conclusion] Warming and nitrogen ad-
dition reduce soil pH and inhibit soil N,O emission. Therefore, nitrate nitrogen retained in mid-subtropical
forests soils may be lost by leaching under the background of global change.

Keywords: mid-subtropical; nitrogen mineralization; N,O emission; warming; nitrogen addition
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