@ +PB3E(1987)
Vol, 20(1) : 55~ 61

=I®2| MEERN BASH ¥k
FAR IBARWEE, AE, pH, ZXREE X KIS0 M=

ojXl= &%
FHE - DA - MRE - TiRg
Studies on the Denitrification in the Submerged Paddy Soil

IV. Influences of soil organic matter contents, soil temperature, pH values,
kinds and levels of N-fertilizer on the evolution of N, O gas

Sang Kyu Lee, Seung Hwan Kim, Jun Kyu Park and Sang Bae An

Summary

A series of laboratory experiments were carried out to find the effects of soil organic matter
contents, soil temperature, pH values, kinds and amount of nitrogen fertilizers on the denitrifica-
tion-N, O gas evolution-.

The results obtained were summarized as follows:

1. Denitrification rate, amount of N, O gas evolution, was influenced the order of organic matter
contents > soil temperature > pH values > kinds of N-fertilizer > levels of N-fertilizer.

2. The highest dentrification rate was observed in organic matter content of 3.0%, pH values at
6.0 with application of KNOj at levels of 20 mgN/100g soil.

3. For the evolution of 1 mole N, O gas, averaged carbon consumption was obtained as 0.5 mole
in all these experiment condition. However, the highest carbon consumption rate was obtain-
ed in organic matter contents for 1.0% with application of (NH4),;SO, at levels of 10 mgN/
100g soil (1.06 mole) while lowest carbon consumption rate was obtained in organic matter
contents for 3.0% with application of KNO; at levels of 20 mgN/100g soil (0.13 mole).

4. According to Michaelis-Menten’s equation, the V/2 values for evolution of N,O gas was
estimated by progress curve. The results obtained was as 550 ug for (NH;), CO and 1100
ug N,0/100g soil by application of KNO3 in organic matter contents of 1.0% soil. On the
other hand, when the application (NH,), S0, the V/2 values of N, O gas was obtained as the
amount of 490 ug/100g soil while V/2 values of N, O gas by application of KNO; was on the
linear line in soil organic matter contents of 3.0%.
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Fig. 1. Cumulative evolution of N0 gas on the different temperature, organic matter cantents with different

pH values under assessment of incubation time,
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Fig 2. Amount of cumulative N.O gas on the different amount and kinds of nitrogen fertilizer under

assessment of incubation time,

Table 2. Evolution of CO,, CH, and N.O gas and estimation of molar ratio of carbon and N.O gas by the
consumption of carbon for evolution of 1 mole N0 gas on the different organic matter concentration

with different kinds and amount of nitrogen fertilizer

o.M N N- level Gas evolved (ug/100g/35days) C /N mole

%) sonree (mg/ 100 ) co, CH, .0 Ratio

0 647. 8 9.7 980 0. 56

10 91 4 12.9 790 1 06

(NH). 50, 15 904, 7 210 880 0.96
20 T35 B 200 %0 a1

10 T L0655 156 1160 T 82

1 (NH,),C0 15 1, 006. 3 218 1, 460 0. 63
e 20 %41 184 L . 07

10 7815 2.6 3, 480 0.19

KNO, 15 890. 0 2.6 4, 450 0. 17

________ 20 9277 2.6 4, 620 0.17
T T T T o - 6033 Tasa T T T x1200 T 029

10 713 9 329 2, 160 0.32

(NH.), S0, 15 631 8 30,9 2, 000 0. 31
o 20 655. 7 639 1, 860 0.38

D S A 543 250 027

3 (NH,),C0 15 592. 4 58.5 2,450 0.26
20 574 572 2 2420 02

10 T63L 7 8.9 2. 090 0.27

KNO, 5 615. 4 6.5 2. 900 0.19

20 6431 5.3 4, 340 0.13
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Fig_3. Correlationship between the molar ratio of
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Fig. 4. Compearance of denitrification reaction on the different contents of organic matter in soil with

different kinds and amounts of nitrogen fertiliz

er by Michealis ~-Menten’s equation, (V=Vmax CN/

(C+Kc) (N+Kn)), Where, V=amount of total denitfification, C =amount of total carbon in
soil, N=amaount of NO;, Kc =1.25, Kn=0.99 Vmnax=highest concentration of NO;~-N.
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