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Abstract

19

Difference in N transformations in 4 types of soils, and effect of applied organic materials on N

transformations were investigated in experiments using '°N as a tracer.

The rates of nitrification

and N immobilization were conspicuously different by the soil types, and the total amount of

immobilized N in each soil was predictable by using the rates of nitrification and immobilization

determined by the incubation experiments.

The organic materials such as dried hog feces and wheat straw enhanced N immobilization by

microorganisms, which resulted in depressing N absorption by crops as well as mitigating the risk

of nitrate leaching.

It was demonstrated quantitatively that combined use of chemical fertilizer

and organic materials did not always diminish the amount of nitrate leaching due to comparative-

ly large amount of applied N in comparison with the sole application of chemical fertilizer.
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Fig.1 Chemical and biological factors affecting
N leaching from soil.
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Table 1 The amount of N immobilized in soils in the incubation experiments

EXRERILE

(mgNkg D BREESE A4 < RER
“#MR  200mgNkg ' 2000mgNkg '  (@NkgD (mgNkg™"

(90 H&) (180 H#%)

e E g s+ 5.6 (2.8) 103.6 (5.2) 4.01 39.7
EEE A s+ 5.7 (2.9) 103.3 (5.2) 5.45 44.8
PR o (- 6.4 (3.2 71.5 (3.6) 1.76 26.2
EHIE 24.3 (12.2) 28.0 (1.4) 0.99 30.0

) NoEFResExRHERIC b 285G (%)
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Table 2 The amount of total N and biomass N in soil, and ratio of the N originated from
®N-labelled fertilizer

(b v Eo o VLR T 2000 4E 8 H)

TIEEHY RER BN I R (N ek} 444
(gNkgH (mgNkg ") (%)
SD SD
fHEHtE X 3.03 0.16 15.00 1.30 0.50
FbOX 3.13 0.00 30.44 14.22 0.97
X 3.22 0.04 22.58 2.34 0.70
HE IR X 4.86 0.61 49.20 21.89 1.01
ARFEHENDIX 3.47 0.33 11.17 0.94 0.32
A HENE X 3.62 0.17 10.32 1.35 0.29
T3 NA A< AN BN ek} R (N Bt/ 4244
(mgNkg™ (mgNkg™ (%)
SD SD
R X 15.41 10.32 0.25 0.02 1.60
b 5K 18.62 9.52 1.16 0.19 6.23
X 32.30 5.05 1.16 0.12 3.60
BRI HEX 92.66 32.42 4.94 0.95 5.34
LR FEHERE X 32.67 5.16 0.72 0.06 2.20
REPIHERE X 26.07 11.32 0.21 0.03 0.82
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Fig. 2 Relationships between microbial biomass N and amount of N absorbed by crops.
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Fig. 3 Recovery of ®N-labelled fertilizer at harvest of maize.
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Table 3 Contents of total C and N, biomass C and N, and mineralization rate of C and N in soils where
constant amount of organic materials were applied every year

e mﬁii éﬁ%i N%ﬁ?ZP% CQ%%%, é%i% N%ﬁ?XN% %iﬁ%k;
tha'y™' gCkg™! mgCkg™! mgCkg 'd! gNkg! mgNkg™! mgNkg 4w ™!
=R 0 38.0 223 3.7 3.43 20.9 26.7
20 43.6 252 7.1 4.11 27.4 31.8
40 55.7 320 6.5 5.41 39.3 41.1
80 76.2 473 15.6 7.63 76.0 71.1
IF = 0 31.6 180 4.0 2.83 26.0 20.2
10 36.6 210 6.5 3.28 26.1 30.0
20 34.7 142 7.6 3.13 25.1 23.2
30 34.1 223 8.1 3.19 33.3 34.1
# o 60 50.2 211 7.5 4.16 35.7 28.7
150 54.3 350 11.5 4.70 55.0 42.1
300 59.7 447 15.1 5.34 70.3 52.9
& B 0 7.0 50 0.8 0.98 4.7 1.8
10 17.2 199 1.9 1.94 14.8 8.0
20 26.1 333 3.0 2.76 26.8 13.8
30 39.8 602 11.5 4.12 70.0 27.2
40 45.0 900 14.7 4.72 65.4 37.2
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Fig. 5 Mutual relationships between soil characteristics relating N in soils where constant amount of

organic materials were applied every year.
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