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Soil nitrogen dynamics of temperate conifer forest in central Japan

The case study of Japanese cypress forest at Kamigamo Experimental Forest

Naoko TokucHL* Reiji FunMakT™, Masakazu TERAT™, Yukihiko SHIROSHITA™ and Koji Kurokr™*
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days™!, BIHINERIZ K 2 SFEERLHEEIZ0~135 kg N ha ! 28 days™!T, EH S LHFE~EIIMIT TRRBRMERILHE
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Qualitative analysis of soil N dynamics was done at Kamigamo Experimental Forest of Kyoto University. Soil
inorganic N pool size, net soil N mineralization rate, N leaching loss and in-situ net soil N mineralization rate were
determined. Soil inorganic N pool size ranged from 20 to 24 kg N ha ! 50cm !, ammonium - N dominated over 71%.
Net N mineralization rate was higher during spring to summer, it ranged from 39 to 74 kg N ha™! 28days™. In-situ
net N mineralization rate was also high during spring to summer and it fluctuated from 0 to 13.5 kg N ha ! 28days .
Leaching loss from 50 cm soil depth varied from 0.2 to 2.0 kg N ha™! 28days™ . From these results, N was mineralized
throughout the year and available N in this ecosystem was estimated about 75 kg N ha™! 50 cm™! year % Using N
budget method, it was suggested that 33 kg N ha ! 50 cm ™! year™! is used below ground and fine root production is
estimated from 1.49 to 2.67 ton ha™! 50 cm ™! year L
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Fig. 1 Vertical changes of soil C and N contents
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Available N = N 1,5t (production + rainfall or leachate from upper horizon)
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- N Output (leachate to the lower soil horizon)
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Fig.2 Inorganic N pool in soil
PHE L BERELRT. BRYPASE, AKED010 cm, 7
L 4 #%10-30 cm, #H#R2530-50 cmTaH 5.
Average =*s. d. was shown. Black indicated A, horizon; white,
0-10 ¢cm; gray, 10-30 cm; hatched, 30-50 cm



50

L=
1

(kg N ha'! horizon'! 28days-!)

Sep.

2001
M- 3 SEREREC L HMEERBIEEOFHEIL

Fig. 3 Seasonal changes of net mineralization rate
Legends are the same as Fig. 2.
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Fig. 4 Seasonal changes of in-situ net mineralization rate
Legends are the same as Fig. 2.
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Fig. 5 Seasonal changes of inorganic N leaching rate
Legends are the same as Fig. 2
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Fig. 7 Soil N dynamics at Kamigamo Experimental Forest
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Table 1 Comparison of fine root production among the temperate conifer ecosystems
Ecosystem Location Fine root production Reference
(ton ha'l year!)

Pinus resinosa Massachusetts, USA 4.2 Asgr et al. (1985)
Pinus strobus Wisconsin, USA 2.5-2.57 Aser et al. (1985)
Pinus resinosa Wisconsin, USA 1.98-2.00 Aggr et al. (1985)
Pinus taeda North Carolina, USA 8.6 Jorcensen et al. (1980)
Pinus taeda North Carolina, USA 9.5 Hareis et al. (1977)
Chamaecyparis obtusa Kyoto, Japan 2.0 Fuanvaxs (2000)
Chamaecyparis obtusa Kyoto, Japan 1.49-2.67 This study
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