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Effects of Slope and Fertilizer Application Method on the Behavior of 
Nitrogen in Saprolite Piled Highland 

*ㆍ ㆍ ㆍ ㆍ ㆍ ㆍ 1

Ki-Deog Kim*, Jae-Hoon Ahn, Kyung-Hoon Park, Eung-Ho Lee, 
Chol-soo Park, Seon-Woong Hwang, Sang-Mo Lee1

, 1

National Institute of Highland Agriculture, RDA, Pyeongchang 232-955, Korea
1National Instrumentation Center for Environmetal Management, SNU, Seoul 151-921, Korea

The lysimeter (1.2 m with 1.6 m length) experiment using 15N tracer method was conducted to
investigate the influence of slopes (degree 5, 15 and 30%) and fertilizer application methods (solid
application and fertigation) on the behavior of applied urea in saprolite piled highland with Chinese
cabbage cultivation. NDFFs( nitrogen derived from fertilizer) in soil were increased with decreasing of
degree of slope and of depth of soil. 
The recovery as percentage of fertilizer nitrogen by Chinese cabbage were 69.5% for solid application and
76.5% for fertigation in 5% slope, 65.0% for solid application and 70.2% for fertigation in 15% slope, and
56.1% for solid application and 62.3% for fertigation in 30% slope. 
There, fertigation will make great contributions to the reduction of environmental contamination by run
off and to the increase of fertilizer efficiency in Chinese cabbage cultivated highland.
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Fig. 1. Schematic diagram and photographs of lysimeter used in experiment.
Left : front view, Right : side view
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Table 2

15

T-N, 15N atom %

NDFF . T-N 

30% , 

. 

. 

(0.366

atom %)

.

. Kang and Cho (2001)

(Soil or Plant 15N atom %  - 0.366)
NDFF(%) =                                      × 100

Fertilizer  15N atom % - 0.366

Ntotal × NDFF
Recovery(%) =                                     × 100

Amount of fertilizer nitrogen applied

Division

Before expt.

After expt.

6.7

6.3

0.040

0.040

PorosityBulk densityT-NpH

1:5 %

1.22

1.31

g cm-3

54.1

50.5

%

Table 1. Physico-chemical properties of soil used in lysimeter experiment.
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Figure 2
15N atom % NDFF 
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Slope

5

15

30

0

25
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75

0

25

50

75

0

25

50

75

0.040 

0.019 

0.025 

0.027 

0.042 

0.019 

0.017 

0.019 

0.036 

0.019 

0.012 

0.014

0.4978 

0.4324 

0.3931 

0.3813 

0.4712 

0.4366 

0.4247 

0.3892 

0.4187 

0.4183 

0.3947 

0.3919 

8.0 

4.0 

1.6 

0.9 

6.4 

4.3 

3.6 

1.4 

3.2 

3.2 

1.7 

1.6 

NDFF15NTotal-NDepth of soil

cm% % atom % %

Table 2. Distribution of total nitrogen, 15N atom % and NDFF of soil in lysimeter with 3 different slops ovserved at 21 days after
basal dressing.

Fertilizer application

Solid fertilizer

Fertigaton

0

25

50

75

0

25

50

75

0.037 

0.021 

0.010 

0.011 

0.041 

0.014 

0.011 

0.013 

0.7648

0.4640

0.5089

0.4962

0.5662

0.4662

0.3893

0.6366

24.4 

6.0 

8.7 

8.0 

12.2 

6.1 

1.4 

16.5

NDFF15NTotal-NDepth of soil

cm % atom % %

Table 3. Contents of total nitrogen, 15N atom % and NDFF of soil in 30% sloped lysimeter as affected by fertilizer application
method at 15 days after 1st top dressing.
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, Kang and Cho (2001) 10 cm

Fig. 2. Changes in 15N atom% and NDFF of surface soil with
fertigation treatment in 5% sloped lysimeter. 

Recovery‡

%

NDFF

%

15N

atom %

Ntotal

g

Total-N

%

Dry wt.

g plot-1

Fertilizer application

Solid fertilizer

Fertigation

Solid fertilizer

Fertigation

Solid fertilizer

Fertigation

1818 

1822 

1820 

1829 

1816 

1824

4.89

4.92

4.57

4.63

4.59

4.83

88.9 

89.6 

83.2 

84.7 

83.4 

88.1

1.1517 

1.2255 

1.1528 

1.2000 

1.0439 

1.0784

48.1 

52.6 

48.1 

51.0 

41.5 

43.6

69.5 

76.5 

65.0 

70.2 

56.1 

62.3 

Slope

%

5

15

30

Amount of total nitrogen in plant : dry weight × T-N(%) of plant.
‡ Recovery = (Amout of total nitrogen in plant derived from 15N labeled fertilizer / Amount of total nitrogen applied) × 100. 

Table 5. Recovery of fertilizer-N by Chinese cabbage grown in 15N labeled urea fertigated soil in saprolite piled lysimeter.

Fertilizer

application

Solid fertilizer

Fertigaton

MgCaK

Ex. cations(cmol+ kg-1)Av. P2O5

(mg kg-1)

Depth of soil

(cm)

0

25

50

75

0

25

50

75

157 

54

48

34

149 

44

38

48 

0.32 

0.38 

0.39 

0.41 

0.31 

0.32 

0.37 

0.44 

8.5 

5.7 

7.7 

6.0

9.2 

6.1 

5.9 

5.8 

1.6 

2.1 

2.4 

2.3 

1.6 

2.1 

2.8 

2.5 

Table 4. Changes in chemical properties of soil in 30% sloped lysimeter as affected by fertilizer application method. 
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