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Effect of Band Spotty Fertilization for Reduction of 
Nitrogen Fertilizer on Chinese Cabbage(Brassia campestris L.) in 

Plastic Film Mulching Cultivation 
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This study was conducted to establish a low-input fertilization technique and increase of fertilization
efficiency using the band spotty applicator(1999-2000) during the cultivation of mulching for chinese
cabbage(Brassia campestris L.). The obtained results such as nitrogen efficiency, yield and soil
improvement after cultivation of chinese cabbage were as follows. The content of NO3-N in soil increased in
band spotty fertilization(BSF) by increasing application rate from the beginning stage to the middle stage.
The content of total nitrogen increased but content of organic matter, available phosphate and
exchangeable potassium decreased in comparison with the soil before experiment. Growth rate of Chinese
cabbage increased in band spotty fertilization plot and uptake amount of nitrogen fertilized for chinese
cabbage increased by increasing of the application rate. N use efficiency was higher by 5-21% in band
spotty fertilization plot than in conventional fertilization(CF) plot. Yield of chinese cabbage increased by
16% in 70% band spotty fertilization plot and increased by 20% in 100% band spotty fertilization plot. It
was found that 70% band spotty fertilization was more effective as fertilization method to reduce both
environmental pollution and chemical nitrogen fertilizer in plastic film mulching cultivation. 
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Power

(Hp)

4 3(hopper) 3-15 20-30 Three steps 

Control on amount of applied

fertilizerinterval(cm)depth(cm)hole(ea)

Fertilization 

Table 1. Characteristics of band spotty applicator. 

Fig.1. Band spotty applicator.  Fig.2. The spectacle of band spotty fertilization.  
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1:5 g kg-1
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mg kg-1 ----------------- cmolc kg-1 ----------------- g kg-1

Soil textureT-N
MgCaK

Exchangeable cation
Av. P2O5OM

Table 2. Physico-chemical properties of soil before experiment. 

Fig. 3. Changes of NO3-N contents in soil during Chinese cabbage growing season in fertilizer treatment.
CF : Conventional Fertilization  BSF : Band Spotty Fertilization  
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5.5-6.8 (RDA, 2002).

Table 4

65

. 50

80

100% . 

, 

(Satoru,

1988)

.

Fig. 4

65 100% 28.2 g m-2 day-1, 
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Treatment T-N
MgCaK

Exchangeable cation
Av. P2O5OMpH

6.7
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6.8

6.7

6.7

12.5
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12.2
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494
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1.01

1.03
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0.98

0.97

5.6

5.6
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5.6

5.6

1.4

1.4

1.4

1.4

1.4

0.88

1.15

0.98

0.92

0.73

CF

N100%BSF‡

N70%BSF

N50%BSF

Non fertilization

1:5

Conventional fertilization  
‡ Band spotty fertilization 

g kg-1 mg kg-1 ----------------- cmolc kg-1 ----------------- g kg-1

Table 3. The change of soil chemical properties after experiment.

CF

N100%BSF‡

N70%BSF

N50%BSF

Non fertilization

32.2

35.9

34.3

34.0

30.0

33.5

38.1

37.2

35.4

30.7

28.2

30.2

29.3

28.2

24.6

Conventional fertilization  
‡ Band spotty fertilization 

806550

Days after sowing(day)

Table 4. Changes of leaf color during the growing period for chinese cabbage with fertilizer treatment.

Fig. 4. Changes of growth rate during chinese cabbage growing season on fertilizer treatment.  
CF : Conventional Fertilization  BSF : Band Spotty Fertilization  NF : Non Fertilizai
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99

Division

N applied rate

N absorbed rate

N residual rate

N loss rate

362

118

25

219

362

189

100

73

253

140

62

51

181

95

38

48

CF : Conventional Fertilization   
‡ BSF : Band Spotty Fertilization 

N50%BSFN70%BSFN100%BSF‡CF

Table 5. Amount of applied N loss and residual on fertilization method. (unit: kg ha-1)

Fig. 5. N use efficiency and N uptake amount on Chinese cabbage in fertilizer treatment. 
CF : Conventional fertilization  BSF : Band spotty fertilization 
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Division IncomeindexIncomeManaging costGross incomeYield

109.5

131.2

126.9

101.4

28,140

33,710

32,620

26,060

3,050

3,080

2,940

2,850

25,090

30,630

29,680

23,210

100

122

118

93

CF

N100%BSF‡

N70%BSF

N50%BSF

Price of Chinese cabbage= per kg 257 won(average five years) 

CF : Conventional Fertilization 
‡ BSF : Band Spotty Fertilization 

Mg ha-1

Table 7. Economic analysis.

Division
Fertilization

efficiency

Yield

index
Yield

Heading

weight

Bulb
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Bulb height

No. of 

leaf
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29.0

28.5

25.9

18.4

20.2

19.8

17.5

2,190

2,626

2,539

2,028

109.5

131.2

126.9

101.4

100

120

116

193

175

135

177

106

CF

N100%BSF‡

N70%BSF

N50%BSF

LSD(1%) --------------------------------------------------------------------------- 520.34**

plant-1

CF : Conventional Fertilization   
‡ BSF : Band Spotty Fertilization 

cm cm g plant-1 Mg ha-1 Ykg Nkg-1

Table 6. N fertilization efficiency and yields of Chinese cabbage. 
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