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Abstract

BACKGROUND: Estimation of soil nitrogen supply is
essential to manage nitrogen fertilization in arable land.
In Korea, nitrogen fertilization is recommended based on
the soil organic matter content because it is difficult to
assess nitrogen (N) mineralization of upland soils directly.
In this study, the relationship between soil organic matter
(SOM) content and N mineralization was investigated to
explore the limitation of using SOM in predicting soil N
mineralization.

METHODS AND RESULTS: Soil samples from the 0 to 10
cm depth were collected from 18 individual pepper
cultivated fields in Tae-an and Chung-yang provinces
before fertilization. N mineralization in the soils was
quantified using incubation for 70 days at 30C. The
mineralizable soil N (MSN) was positively correlated with
SOM, and the relation equation between MSN and SOM
was‘MSN(kg 10a") = 0.2933*SOM(g kg') + 0.0897
(*=0.6224, p<0.001)’. However, the differences of N
mineralization among the soils with the similar concentrations
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of soil organic matter were about 3 to 4.6 times, suggesting
that the other soil factors such as total N concentration or EC
should affect N mineralization.

CONCLUSION: We concluded that SOM alone could not
reflect the capacity of soil to supply N that is used for
recommendation of N fertilization rate. Therefore, other soil
properties should be considered to improve N fertilization
management in arable land for sustainable agriculture.

Key words: Mineralization, Nitrogen, Soil Organic Matter,
Upland Soil
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Table 1. Physical and chemical properties of experimental soils that were cultivated red pepper in open field

Number Soil texture Sand Silt Clay CEC pH EC SOM T-N C/N
% cmol. kg 1:5 dS m™ — g kg! —
1 sandy loam 61 36 3 22.4 6.9 1.8 54.1 2.7 10.6
2 sandy loam 57 39 4 174 5.7 0.7 29.2 14 10.1
3 sandy loam 57 39 5 16.1 5.0 0.5 25.2 1.2 10.2
4 sandy loam 56 36 8 18.9 6.0 0.6 12.7 0.7 11.3
5 sandy loam 51 46 4 235 5.5 1.6 495 2.6 10.0
6 loam 47 44 9 27.7 5.0 2.2 27.5 1.3 10.9
7 loam 47 43 10 11.8 74 1.5 13.6 1.0 10.4
8 loam 46 47 7 19.7 6.2 0.8 15.6 1.1 9.8
9 loam 45 46 9 19.0 49 0.9 11.8 0.9 8.7
10 loam 42 39 19 13.6 49 0.5 5.7 0.4 10.0
11 loam 41 41 18 304 49 14 28.5 1.6 9.4
12 silt loam 41 50 9 23.4 5.7 0.8 37.7 1.7 10.5
13 loam 39 42 19 15.2 49 0.5 7.1 0.5 10.3
14 silt loam 34 54 11 29.7 6.5 1.3 20.1 1.1 10.2
15 silt clay loam 29 54 17 204 6.2 0.6 12.5 0.8 10.3
16 silt clay loam 25 45 30 29.5 44 14 24.0 1.2 10.1
17 silt loam 24 55 22 322 5.9 3.5 34.1 2.0 10.1
18 silt clay loam 8 61 32 24.1 6.0 0.4 13.5 0.9 10.4
20
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Fig. 1. Relationship between mineralizable soil nitrogen (MSN) for 70 days
and soil organic matter content in red pepper field.
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Fig. 2. Cummulative N mineralization at 30C for 70 days according to soil organic matter range, under 10 g kg™ (n=2),
10~20 g kg™ (n=7), 21~30 g kg’ (n=5) and above 31 g kg’ (n=4).
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Table 2. The Pearson correlation coefficients between mineralizable soil nitrogen (MSN) and soil properties
Sand Silt Clay CEC pH EC SOM T-N C/N
MSN 0.210 -0.124 -0.231 0.566* -0.250 0.703** 0.789** 0.791** -0.018

* p-value <0.05; ** p-value <0.01.



Nitrogen Mineralization in Upland Soils 123
Table 3. Multiple regression equation between mineralizable soil nitrogen (MSN) and soil properties

Equations R? p-value
MSN(kg ha™) = 51.657*T-N(g kg™) - 7.348 0.626 <0.001
MSN(kg ha™) = 18.780*EC(dS m™) + 37.698"T-N(g kg') - 11.741 0.701 <0.001
MSN(kg ha™) = 3.801*OM(g kg') + 27.470*EC(dS m™) - 46.954*T-N(g kg) - 3.898 0.757 <0.001
e A 1EE AR A #YE EKE B Gregorich, E. G, Carter, M. R), pp. 599-606, CRC
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