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% EAX (P<0.01), H5EEREZMIBF ML (P<0.01), IKEAKBEART T (NygtPy) 13E BB R H (Q)0) & T 2T
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Effects of simulated nitrogen deposition and phosphorus addition on soil
respiration in Chinese fir forest

LIN Yuxuan, Al Jianguo, SONG Xinzhang, LI Quan, ZHANG Junbo
(College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] With an examination of the effects of simulated nitrogen deposition and phosphorus
addition on the soil respiration in Chinese fir(Cunninghamia lanceolata) forest, this study is aimed to provide
scientific basis for the regulation of the soil carbon cycle in Chinese fir forest. [Method] In an attempt to
investigate the changes in soil respiration in Chinese fir forest under atmospheric nitrogen deposition and
phosphorus addition, a 10-year-old Chinese fir forest was selected as the research object with a total of 9
treatment levels, namely the control treatment group (ck), low nitrogen (N5q: 30 kg-hm™>-a™"), high nitrogen
(Ngo: 60 kg-hm™-a™"), low phosphorus (P,: 20 mg-kg "), high phosphorus (P,,: 40 mg-kg™"), low nitrogen and
low phosphorus (N34+P5), low nitrogen and high phosphorus (N;,tP,), high nitrogen and low phosphorus
(NgotPyg), high high nitrogen and high phosphorus (Ng;+P,4). [Result] The application of nitrogen and
phosphorus had a significant effect on the respiration of Chinese fir soil. Nitrogen applied alone promoted the
respiration of Chinese fir soil, to the largest degree (P<<0.05) when the nitrogen level reached Ng:
60 kg-hm?-a"'. When the phosphorus level reached P,,: 40 mg- kg, the soil respiration was most significantly
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promoted(P<<0.05). With both nitrogen and phosphorus applied, the low nitrogen and high phosphorus treatment
level (N3y+P4() promoted the respiration most significantly. The soil respiration rate was extremely significantly
positively correlated with soil temperature(P<<0.01), and extremely significantly negatively correlated with the
soil moisture(P<<0.01). And at low nitrogen and low phosphorus treatment level (N54+P,), the soil temperature
sensitivity coefficient(Q;,) value was higher than the control. [Conclusion] Both nitrogen deposition and
phosphorus addition can promote the soil respiration of Chinese fir and the combined application of nitrogen
and phosphorus can promote the soil respiration of Chinese fir more significantly. Among all the treatment
levels, the effect of high nitrogen and low phosphorus is the most significant. [Ch, 1 fig. 2 tab. 46 ref.]

Key words: forest soil science; nitrogen deposition; phosphorus stress; Cunninghamia lanceolata; soil

respiration
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Figure 1 ~Seasonal change of soil respiration under different nitrogen and phosphorus treatments
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