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Nitrogen Transformation of Different Subtropical Forest Soils
in Daiyun Mountain National Nature Reserve

YUAN Lei', LI Wenzhou?, CHEN Wenwei’, ZHANG Jinbo'***", CAI Zucong'**?

(1 School of Geography Science, Nanjing Normal University, Nanjing 210023, China; 2 Daiyun Mountain National Nature
Reserve, Dehua, Fujian 362500, China; 3 State Key Laboratory Cultivation Base of Geographical Environment Evolution,
Nanjing 210023, China; 4 Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development
and Application, Nanjing 210023, China; 5 Key Laboratory of Virtual Geographic Environment (Nanjing Normal University),
Ministry of Education, Nanjing 210023, China)

Abstract: A "N tracing study was carried out to identify the potential gross nitrogen transformations of natural Moso
Bamboo forest (BF) soil and adjacent native forest of Huangshan pine (NF) soil in Daiyun Mountain National Nature Reserve of
Fujian Province. The results showed that total NH3-N production (N13.16 pg/(g-d)) was twice higher in BF soil than that in NF
soil (6.25 ug/(g-d)) soil with amounted to 55% of total NH;-N production came from release of adsorbed NHj in BF soil while
equal to 56% in NF soil was mineralization of soil labile and recalcitrant organic matter. Gross mineralization rate was
significantly faster in BF soil (5.56 pg/(g-d)) compared to NF soil (3.40 pg/(g-d)) and gross mineralization rate was found positive
correlated with TN and negative correlated with C/N ratio. Approximately 90% of total NH;-N production was consumed by
immobilization of NH, and adsorption of NH, on cation exchange sites in the two soils. Total NO3-N production in BF soil
(0.23 pg/(g-d)) was almost the same with NF soil (0.26 pg/(g-d)), of which approximately 90% were came from heterotrophic
nitrification and oxidation of NH; were negligible compared to Oy in the two soils. Total NO3-N consumption exceeded total
NO;-N production in both soils, which may reduce the risk of potential for N losses. Iyoz amounted to 58% of total NO;-N
consumption in BF soil while Dyo; responsible for 68% of total consumption of NO; in NF soil. The N transformation processes
in the two soils were dominant by NH;-N dynamics and most of total NH;-N production was immediately counterbalanced by
NH; immobilization and adsorption of NH; on cation exchange sites. Soil inorganic nitrogen was mainly in form of NH}-N as
oxidation of NH}-N was insignificant in combination with acidic soil environment inhibited ammonium volatilization. Moreover,
higher Iyos and Dyos can significantly reduce potential NO;-N leaching or gaseous losses under this high temperature and rainfall
condition and retain abundant available N in soil to maintain plant growth.

Key words: "N tracing; MCMC; Gross nitrogen transformation; Nitrogen retention mechanism
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