The way rice straw input into soil affects the
nitrogen removal from soil
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Abstract

In this study we investigated the effect of the way inputting rice straw on nitrogen removal
efficiency. We prepared 52 mm inner diameter and 400 mm height soil columns, and input rice
straw by three different ways as follows : 1) mono-layered, 2) cutting rice straw into 20-30 mm
pieces and then mix it with soil, 3) milling rice straw into under 1 mm pieces and the mix it
with soil. We supplied potassium nitrate solution of 50 mg-N-/"" to these columns at the rate
of 200 m/ed™!. The column with rice straw input mono-layered showed steady nitrogen
removal, the nitrate nitrogen concentration of its outflow did never exceed 20 mg- /"' during 44
days of operation. On the other hand, other columns reveals poor nitrogen removal. The nitrate
nitrogen concentration of their effluents came as high as 40 mg+/"" in ten days. We concluded
that if we use rice straw as a carbon source for denitrification to remove nitrogen from soil
percolate, it will be better that rice straw be put into soil as mono-layer, not mixed with soil.
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Experimental apparatus

Table 1 Amount of rice straw input and feed rate of nitrate solution into

columns

column amount of  feed rate of rice straw
rice straw  nitrate solution conditions
[g] [mfd1] ([mm-d-1])
1 0 200 94) none
2 10.0 200 94) input mono layer
3 10.0 200 94) cut into 20 - 30 mm, mixed with soil
4 10.0 200 94) cut into <lmm, mixed with soil
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Fig. 2 Changes in nitrate nitrogen concentration of efflu-
ent
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Fig. 3 Changes in total organic carbon concentration of
effluent
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Fig. 4 Changes in ammonium nitrogen concentration of
effluent
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Fig. 5 Changes in total nitrogen concentration of efflu-
ent
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Fig. 6 Changes in nitrate and nitrite nitrogen distribution in soil columns
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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-N] [mg-N] [mg-N} [mg-N] [mg-C]
| 457 0.2 0.5 505 53
2 63 1.0 15.9 115 361
3 269 0.9 6.0 304 209
4 320 3.4 3.5 370 518
Table 3 Nitrogen removal by columns
column NOj5™-N NOj3™-N;, - NO3™-N;, -
inflow NO3™-Ngy¢ T-Nout
[mg-N] [mg-N] [mg-N]
i 455 -1.6 -49
2 457 393 342
3 438 169 134
4 457 134 88

WM Be BT No. 3TIZINIEHL, PRI EE
WED - T AEARE S, 5T 4 No. 4 T, TE
1F EBREEE S WHEE D R S iz,

Table 2 KD OEBRAMIC B 2EEDORHE %
FEH D,

Table 3 WHBREBEROKEE L 2EZOKREELR
LTHb, ROEEREEDZ o724 74 No. 2 T44
AR ORI ERE e R B EHET393mg, £ EREHE T2
mg DEENBES NI LT b, &7z, b o1
WIEAL A4 No. 3,254 No. 4 i2BWTHRU
BRI 80 5 B mg OEZEMRESIRTHE I L
Wb, M LIcEaD> 5, 7VyE=7REZERB L

Vol.20 No.5(1997)

DEBEZREARNb o 23 HEhRkrP e E 2050
T, %;‘fslﬁéi#ﬂ%%k Lo TUIThN55E s Eﬁ@%%?
DOpFENIRESCHNTE LB 26N 5, THRERERES
BORHIZIZE LA E LS5O THETE 5,

b, fabo% i JHBRICEBA, i) 2~3 cn DES
I L C ERCIRAD, i) 1 mm PUT R L TIRAN
Uiz 3B A 9 2250me- [T OTEEE HE & S8R & A
WMOHAG LERRESELME Lz, 2O/BE, fibs
PHEWRICEA LSS0, HEERDL > 2EMN
LB E LD bEOHREMENE L,

E

AW TR 4 B CERA BRI R E R S5
WO S TiTbh iz, ERCE U SIRRERER
et vy —, ANBESEREGEREG, BEMoKESEED

B A4 —*7J<’1%5J%%Eﬁﬁ“5?k WEERERBE A, BURHEE, B
BEEHEREIRARVRE vz, BRETCHELEL
F9, FRERICH W W THEEEE 4
FCEER, MHE—NE, MAYEBCHELRLET,

(FEfa2t 19964 2 H13H)
(BEfasz¥ 199742 H21H)

& w M

1) Lens, P. N, Vochten, P. M., Spleers, L. and Verstraete, H.
(1994) Direct treatment of domestic wastewater by percola-
tion over peat, bark and woodchips, Water Research, 28, 17
-26.

2) HEAFZ, MHE—, REEE (1991) FREATIC B 2 1HE
BERE) VBORBRECH T 2EBHNEY 2 - EHOD
AR, HAR-LIEREFHEEE, 62, 417-423,

3) Robertson, W. D. and Cherry, J. A. (1995) In situ denitrifica-
tion of septic-system nitrate using reactive porous media
barriers: field trials, Ground Water, 33, 99-111.

4) NvEERt, Z=%E, WEEA, BAREHE, MRK (1995) b
S EFAL 7 2BEEEAD S @%?ﬁlﬁ?i KB, 18,
993-1000.

—67



