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goooboooboboooboobooboobo, oo
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Table3 DOOCNODOOOOOOOOO, ODOO, DOOODOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOD
ooOo, ooooo, DooooooOo, booooooooo

Model calculated changes in crop carbon and nitrogen uptakes, soil respiration, nitrate leaching and soil organic carbon

contents by applying manures with different CN ratios in place of synthetic fertilizers as basal fertilization, no tillage and

cover crop cultivation

NO OO NODOO goooo
ocooo 0oooo boooooo cooo NOOO ooooo oooo socoonon
(kg C/ha) (kg C/ha) | (kg N/ha) | (kg C/ha) (kgC/ha)d
(kg N/ha) (kg N/ha) (kg N/ha)

oooooo - 544 330 18753 900 10078 307 -26410
CNO7O0O0DOOO 3808 544 330 18673 894 12136 276 -8010
..E ..............................................................................................................................................................
CNO1o00oonoog 5540 544 330 18511 883 12846 244 460
..E ..............................................................................................................................................................
CNOz2000000O 10880 544 330 17729 824 15124 163 28690
e A

CNOz2000000O
007000 16350 816 330 17963 842 17729 177 58070
..E ..............................................................................................................................................................
CNO200000000
007000 18496 925 330 18051 848 18767 182 63260
noooooo - 544 330 18688 895 9472 316 -21960
ooo
e S SO S U S S
goooooo
. 00oo0ooo - 544 330 18710 896 9682 317 -269000
ooooooo
oooooOmoood - 544 330 18698 895 9696 315 -2007

oooooooOooooooUoooOo0oO, Dooooo, UOoOo0OO0ooo, DUOoDOOo00DoOOoOO00DO0ODOOoOUoODOOoOOOooOo
oooooopoooo

Amounts of applied nitrogen do not include nitrogen in rainfall, crop residues and nitrogen fixation by crops. Amounts of
applied carbon originate from applied comosted manures.

gooobo, booobobbooobobooooon
gbooboooooo

gooooobbobbbboboooooooooobooo
g, ocbooobooobooobooo, booo
gooooobbobbbboboooooooooobooo
gooooo, boboooboooboooooboobo, oo
gooobooooobob, bbobooobobooooo
goobooood

CNOOOOOoooooobooooboboooooo
gobooooboooboobbooobooboobb,

g oogo

goobbooooobboooooboboo, oooo
goooooobooboooboobooo,boooaon
gooooboooboboooboobooboobo, oo

CNOOoOoooooooooooobooooboooo
gboboobobobobobooboooobooobooobon
gbobobooooobogo
gboboboooobooobooboboobobobobo
goooboooooboobo, booobobooooo
goooboboboooo, bbbboooobobooooo
gbooboboooobooon
gboboboooobooobooboboobobobobo
goooboboboooo, bbbboooobobooooo
gboboobobobobobooboooobooobooobon
goboobooobobooobo, oboooboooan
gboboobobobobobooboooobooobooobon

gboobooboboboboboobooooooboooboon
gooobooooobobboooo, obbobooooo
gboobooboboboboboobooooooboooboon
gboobooboboboboboobooooooboooboon
goboooobooooooboooboooo, booo,
gboobooboboboboboobooooooboooboon
gbooboooooobooroobD, boooboooao
gooooooboboooboo, booboooan
gooooobobobbbbooooooooooooo
goooo,booboobooobooooboooan
goboooooooobo, oo, bobobooboo
gboboboooboobooobooboboboobo
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goobbooooobboooooboobo, ooooo
gooooobooooobo, ooboooo, oo
goooobooobooobobooobooboboobo,
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbozosooboobobooboob, boboocNDOoo
gbobobobooobooooooooooooboon
gobooboocNObooboboobooooboon
gooboboooobbooooob, bbooooo
gbobobobooobooooooooooooboon
goboobocNOOoboobooobooooboon
goobobooo, oobboooobobooooo
gbobobobooobooooooooooooboon
gooo, ooboooboboooobooobobooobao,
gooooobobobbboooooooooboobo
U, ooobboooobbooooboboooon
gboboooooonog

goobNDCOOOOOoooobboooooooo
oo, obobooooobbooooobobooooon
gbobobobooobooooooooooooboon
U, ooobboooobbooooboboooon
gooo, o0boboboobooboboooboooon
goooo
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Testing the Validity of the DNDC Model on Predicting Nitrate
Leaching in Andosols and Its Applications

NAKAGAWA Yoko and SHINOGI Yoshiyuki

Summary

The DNDC model is a process-oriented simulation model of soil carbon and nitrogen biogeochemistry in
agricultural ecosystem. It can simulate the emissions of various greenhouse gases and nitrate leaching from
soils and its validity has been already tested and confirmed in North America, Europe and China. Andosols,
which occupy 27% of cultivated land in Japan, is known to have very unique physical and chemical soil
properties and it was uncertain whether the model could be used for the simulations with such unique soils.
The model's validity for Andosols was, thus, tested based on the observed data and simulated results.

The model seemed to simulate leached water accurately and leached nitrate reasonably well for the two
experimental sites where only synthetic fertilizers were applied and composted cow manures were applied
in addition to synthetic fertilizers as basal fertilization. There seemed to be problems related to leached
nitrate prediction, however, and further developments and modifications of the model are necessary.

The use of model simulations is useful in terms of determining more environmentally-sound farming
system and several examples that can reduce the amounts of leached nitrate from cultivated lands are
shown in this report. By altering the simulation scenarios and analyzing the simulation results, the most
appropriate and effective measures in attempting to reduce nitrate leaching and greenhouse gas emissions
from farm lands can be developed using the model.

Keywords : leached nitrate, biomass, Andosols



