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Abstraet

We intend to use rice straw as a organic substance for denitrification to remove nitrogen from
soil percolate, and examined its feasibility by column experiments. We prepared the soil
columns of 52 mm inner diameter with rice straw put in as a mono-layer, and supplied 20 mg
-N per litter potassium nitrate solution to them from the upper surface at the rate of 24, 47 or
94 mm per day. Nitrate hardly was observed in the effluent from the column supplied at 94 mm
per day for 114 days, and nitrate nitrogen removal during the period was 490 mg-N, which was
roughly 5% of the amount of rice straw. Other columns fed at lower rate exhibited much lower
nitrogen removal, the decrease in nitrogen concentration did not observed after 40 days of
operation in these columns.

From the fact that the column fed at the largest flow rate showed the largest amount of
denitrification, and from the examination of mass balance of nitrogen in soil and rice straw, we
concluded that the removal of nitrogen by the column fed at 94 mm per day was mainly due to
denitrification.

We conclude that we can use rice straw as a organic material source for denitrification to
remove nitrate from soil percolate. The anoxic condition at the place where rice straw should
be put in is essential to the effective use of rice straw.

Key words : nitrogen removal, soil percolate, denitrification, rice straw, solid organic matter
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Table 1 Amount of rice straw input and feed rate of nitrate solution into columns

column amounto of feed rate of
rice straw nitrate solution
[g] [mld-1] ([mm d-1])
A 0 100 n
B 10.0 50 24)
C 10.0 100 (47)
D 10.0 200 (94)
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Fig. 2 Changes in nitrate nitrogen concentration in
effluents
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Fig. 3 Changes in organic carbon concentration in

effluents
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Fig. 4 Changes in ammonium nitrogen concentration
in effluents
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Fig. 5 Changes in nitrite nitrogen concentration in

effluents
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Table 2 Cumulative amount of components flowed out of columns

column NO;-N NO,-N  NH/-N T-N DOC
[mg-N1 ~ [mg-N]  [mg-N]  [mg-N]  [mg-C]

A 322 0 0.1 336 59

B 121 0 0.1 132 66

C 189 0 0.2 201 86

D 5.3 0.2 29.0 96 359

Table 3 Mass balance of nitrogen

column NO;™-N NO3™-N;j, - NOs™-Nj, -
inflow NO3™-Ngy T-Noyt
[mg-N] [mg-N] [mg-N]
A 310 -11 -26
B 162 41 30
C 292 103 91
D 492 487 396
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Table 4 Carbon and nitrogen balance of rice straw

column initial®* residual residual residual residual residual residual C N
straw  straw C N C N C/N loss loss
amount amount content content amount amoun{ ratio
[g] [gl] [%] [%] igl [g] [-] [g] [el
B 10 3.6 32.5 1.43 1.17 0.0514 22.8 229 0014
C 10 3.9 32.3 1.36 1.26 0.0531 23.7 221 0012
D 10 43 352 1.09 1.51 0.0467 32.4 1.95  0.018

* initial C and N content were 34.6% and 0.649% respectively(C/N=53.3).

Table 5 Carbon and nitrogen balance of soil

column soil C N C N C* IR
amount content content amount amount accumu- accumu-

afterex. afterex. afterex. afterex. lated lated

lg] (%] [%] el L] [g] (g]

A above straw 441 0.331 0.0363 146  0.160 0.08 -0.005
A belowstraw 510 0.327 0.0352 1.67  0.180 0.08 -0.011
B above straw 386 0326 0.0352 126  0.136 005 -0.008
B belowstraw 551 0.356  0.0363 1.96  0.200 0.24  -0.006
C  abovestraw 392 0365 0.0342 143 0.134 021  -0.012
C  belowstraw 555 0353 0.0404 1.96  0.224 0.23 0.017
D above straw 369 0.332  0.0332 122 0122 0.07 -0.015
D belowstraw 572 0383 0.0384 219 0.219 0.40  0.006

* initial C contentwas0.312%  ** initial N content was0.0373%
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