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pH(H2O)
( ) (mg/100g) 

5.5 6.0 45 60 20 60

5.5 6.5 45 75 10 30

 5.5 6.5 45 75 20 60

6.0 6.5 60 75 10 30

6.0 6.5 60 75 20 60

6.0 6.5 60 75 20 60

 6.0 6.5 60 75 50 100

 6.0 7.0 60 90 10 30

 6.0 7.0 60 90 20 60

 6.5 7.0 75 90 20 60

 5.5 6.5 45 75 10 30
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pH(H20)
( ) (mg/100g) 

 5.5 6.5 45 75 10

 5.5 6.5 55 80 10

 6.0 7.0 60 90 10

 6.0 7.0 70 95 10

 5.5 6.0 45 60 10

 5.5 6.0 55 70 10

 5.0 5.5 30 45 5

 5.0 5.5 43 55 5

 5.5 6.0 45 60 10

 5.5 6.0 55 70 10

 5.5 6.5 45 75 5

 5.5 6.5 55 80 10

- 5.5 6.0 45 60 10

- 5.0 6.0 30 60 10

- 5.0 5.5 30 45 10
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pH(H2O)
( ) (mg/100g) 

 5.0 5.5 30 45 5 10

 5.5 6.5 45 75 20 60

 5.0 6.0 30 60 20 60

6.0 6.5 60 75 20 60

( )
6.0 6.5 60 75 50 100 20 25% 

15 20%

 6.5 7.0 75 90 20 60
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EC mS/cm

 0.3 0.8 1.5

 0.2 0.5 1.0

 0.3 0.7 1.5

 0.2 0.5 1.0

 0.3 0.5 1.0

 0.2 0.4 0.8

 0.3 0.8 1.5

 0.2 0.6 1.2

 0.3 0.6 1.2

 0.2 0.5 1.0

 0.5 1.0

5
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CEC 
(me) 

pH H20

5.0 5.5 5.5 6.0 6.0 6.5 6.5 7.0

15 

CaO 110 - 150 150 - 200 200 - 250 250 - 300 

MgO 40 - 50 40 - 50 40 - 50 40 - 50 

K20 30 - 40 30 - 40 30 - 40 30 - 40 

20 

CaO 150 - 200 200 - 260 260 - 330 330 - 400 

MgO 40 - 50 40 - 50 40 - 60 50 – 70 

K20 30 - 40 30 - 40 30 - 40 30 – 40 

25 

CaO 180 - 250 250 - 320 320 - 420 420 - 500 

MgO 40 - 50 50 - 60 50 - 70 60 – 90 

K20 30 - 40 30 - 40 40 - 50 40 – 50 

30 

CaO 210 - 300 300 - 380 380 - 500 500 - 600 

MgO 50 - 60 50 - 70 60 - 80 80 - 100 

K20 30 - 40 40 - 50 40 - 60 40 – 60 

35 

CaO 250 - 350 350 - 450 450 - 580 580 - 700 

MgO 50 - 70 60 - 90 80 - 100 90 - 120 

K20 40 - 50 40 - 60 50 - 70 50 – 70 

40 

CaO 280 - 400 400 - 520 520 - 660 660 – 780 

MgO 60 - 80 70 - 100 90 - 120 100 - 150 

K20 40 - 50 50 - 60 60 - 80 60 – 80 
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2+ g2+ + +
4
+ +

CEC Cation Exchange Capacity
me CEC

7-5,6 p156 p157



- 175 - 

8-1-16 ( )

mg me

CaO : MgO 8.5 3.5:1 6 2.5:1

MgO : K2O 2.5 1:1 >2:1
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l me CaO 28mg MgO 20mg K2O 47mg
mg 1

CaO 380 mg 28  13.6me 

MgO 60 mg 20  3.0me 

K2O 40 mg 47  0.85me 

200kg 10cm 20cm
20cm 1/2

0.65 10cm 10mg/100g

10cm 10a 0.65
10mg                   = 6.5kg/10a 

100g 

7-5 7-6 p156 p157
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7
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cm 

mm

CEC me 

(mg/100g) 

pH 

EC mS/cm 

mg/100g 

mg/100g 

mg/100g 

%

mg/100g 

mg/100g 

mg/100g 

ppm 

mg/100g 

%

ppm 

ppm 
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8-2-1
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8-2-3

H

8-2-3



- 183 - 

O3-

pH
pH

5.0 5.5 6.0 6.5 

4.5 100 120 200 240 300 360 400 480

5.0 100 120 200 240 300 360

5.5   100 120 200 240

6.0    100 120

4.5 80 100 160 200 240 300 320 400

5.0 80 100 160 200 240 300

5.5   80 100 160 200

6.0    80 100
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EC mS/cm

 0.3 0.8 1.5

 0.2 0.5 1.0

 0.3 0.7 1.5

 0.2 0.5 1.0

 0.3 0.5 1.0

 0.2 0.4 0.8

 0.3 0.8 1.5

 0.2 0.6 1.2

 0.3 0.6 1.2

 0.2 0.5 1.0

 0.5 1.0

5
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EC

(mg/100g) 

3 4 5 6 7 8 10 12 14 16 18 20 

0.0 0.0 0.0 0.9 1.8 2.8 4.8 6.7 8.7 10.6 12.6 14.5 
0.0 0.4 1.8 3.1 4.5 5.8 8.5 11.2 13.9 16.6 19.3 22.0 

15cm 0.65 0.9
5kg 

/10a

EC

H
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RQ

( )

NH4+ N + NO3- N

 33 37 mg/100g

 15 20

40 

10 

 20 25

 10 15
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10a 20kg

100mm 2 3

8-2-7

t/10a kg/10a

5 7 0.8 1.4 20 30 3 4 50 90

 5 7 1.0 1.3 20  3 5 30 70

 5 7 0.6 1.0 10 25 1 3 30 50

 3 6 0.45 0.75 10 20 2 4 20 50

 4 4.5 0.5 0.6 10 20 2 4 30 40

 3 6 0.4 0.6 10 20 1 4 20 40
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10a

300kg/10a

8-2-9

2,000 12 

1,500 2,000 10 

700 1,500 6

500 700 4

500 2

P2O5 CaO MgO SiO2 SO4 

20 29 15 20  

35 20 4.5   

20 29 15  20 

40 29 15  10 

15 17 8 12  

35 13 7 3  

9 30 10 25  



- 191 - 

8-2-11 :P2O5 20 10 (kg)
P205 /100g

10 

2,000 60 120 180 240 300 360 420 480 540 600 

1,500 2,000 40 80 120 160 200 240 280 320 360 400 

700 1,500 30 60 90 120 150 180 210 240 270 300 

500 700 20 40 60 80 100 120 140 160 180 200 

500 10 20 30 40 50 60 70 80 90 100 

8-2-12 :P2O5 35 10 (kg)
P205 mg/100g

10 

2,000 30 70 100 140 170 210 240 270 310 340 

1,500 2,000 20 50 70 90 110 140 160 180 210 230 

700 1,500 15 30 50 70 90 100 120 140 150 170 

500 700 10 20 30 50 60 70 80 90 100 110 

500 10 15 25 30 35 40 45 50 60 

- 192 - 

8-2-13

(mg/100g) 

10 30 
30
30 60 80 50
60  20

20 60 
60
60 120 80 50
120  20

10 30 
30
30 60 80 50
60  20

10 30 
30
30 60 80 50
60  20

20 60 
60
60 120 80 50
120  20

50 100 
100
100 200 80 50
200  20

5 30 
30
30 60 80 50
60  20

5 10 
10
10 20 80 50
20  20

20 60 
60
60 120 80 50
120  20

50 100 
100
100 200 80 50
100  20
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CEC 
(me) 

pH H20

5.0 5.5 5.5 6.0 6.0 6.5 6.5 7.0

15 
CaO 110 - 150 150 - 200 200 - 250 250 - 300 

MgO 40 - 50 40 - 50 40 - 50 40 - 50 

20 
CaO 150 - 200 200 - 260 260 - 330 330 - 400 

MgO 40 - 50 40 - 50 40 - 60 50 – 70 

25 
CaO 180 - 250 250 - 320 320 - 420 420 - 500 

MgO 40 - 50 50 - 60 50 - 70 60 – 90 

30 
CaO 210 - 300 300 - 380 380 - 500 500 - 600 

MgO 50 - 60 50 - 70 60 - 80 80 - 100 

35 
CaO 250 - 350 350 - 450 450 - 580 580 - 700 

MgO 50 - 70 60 - 90 80 - 100 90 - 120 

40 
CaO 280 - 400 400 - 520 520 - 660 660 – 780 

MgO 60 - 80 70 - 100 90 - 120 100 - 150 
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8-2-15

CaO MgO SiO2 Fe2O3

32 15 

53

50 15 

65

95

40 4 30 

40 4 14 30 

33

69

35

P2O5 CaO MgO SiO2 SO4

20 29 15 20 

35 20 4.5 

20 29 15 20 

40 29 15 10 

15 17 8 12 

35 13 7 3 

9 30 10 25 

8-2-17

( )
MgOmg/100g

10 15 20 30 40 50 

15 30 70 100 130 200 270 330 

18 30 60 80 110 170 220 280 

25 20 40 60 80 120 160 200 

58 10 20 25 35 50 70 90 

(1) mg/100g mg/100g mg/100g
(2 0.65 15cm 10 100 t

8-2-18 10 (kg)

CaOmg/100g

CaO 
( )

MgO 
( ) 20 40 60 80 100 150 200 

32 15 60 130 190 250 310 470 620 

53 40 80 110 150 190 280 380 

45 18 40 90 130 180 220 330 440 

65 30 60 90 120 150 230 310 

(1) mg/100g mg/100g mg/100g
(2 0.65 15cm 10 100 t
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CEC 
(me) 

pH H20

5.0 5.5 5.5 6.0 6.0 6.5 6.5 7.0

15 30 - 40 30 - 40 30 - 40 30 - 40 

20 30 - 40 30 - 40 30 - 40 30 – 40 

25 30 - 40 30 - 40 40 - 50 40 – 50 

30 30 - 40 40 - 50 40 - 60 40 – 60 

35 40 - 50 40 - 60 50 - 70 50 – 70 

40 40 - 50 50 - 60 60 - 80 60 – 80 
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15mg/100g

K2O MgO SiO2

60

50

20 3 30 
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8-2-21

CEC 

(mg/100g) 

pH(H2O)

5.0 5.5 5.5 6.0 6.0 6.5 6.5 7.0 

15 30 40 

40  40  40  40

40 80 40 80 40 80 40 80 80 50

80  80  80  80  20

20 30 40 

40  40  40  40

40 80 40 80 40 80 40 80 80 50

80  80  80  80  20

25

pH6
30 40 

pH6
40 50 

40  40  40  50

40 80 40 80 50 100 50 100 80 50

80  80  100  100  20

30

pH5.5
30 40 

pH5.5 6
40 50 

pH6.0
40 60 

40  50  60  60

40 80 50 100 60 120 60 120 80 50

80  100  120  120  20

35

pH5.5
40 50 

pH5.5 6
40 60 

pH6.0
50 70 

50  60  70  70

50 100 60 120 70 140 70 140 80 50

100  120  140  140  20

40

pH5.5
40 50 

pH5.5 6
50 60 

pH6.0
60 80 

50  60  80  80

50 100 60 120 80 160 80 160 80 50

100  120  160  160  20
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8-2-22 (mg/100g) 

 50

 30

8-2-23

SiO2 mg/100g

10 15 20 25 30 

 100 150 200 250 300 350 
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8-2-24

30ppm 15ppm

( )

8-2-24

8-2-22

8-2-26

8-2-25

SiO2 10  SiO2 10 14  SiO2 14

(x) 17 18 19 20 21 22 23 24 

(y) 13.0 14.0 15.1 16.1 17.1 18.2 19.2 20.3 



- 203 - 

Fe2O3 0.8  Fe2O3 0.8 1.5  Fe2O3 1.5

8-2-27

8-2-28 10a kg

(Fe203)

0.8%  1.0%

10,000 7,000 

400 300 

8-2-29 mg/100g

 10 

15  

 5 

12  
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8-2-30 ppm

8-2-31 ppm

0.2 0.3 0.3 10 2 3
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8-2-32

( )

(Zn)
(0.1N )

4ppm  8 40ppm 100ppm

(Cu) 
(0.1N )

0.5ppm  1 3ppm 8ppm
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8-2-33

g/100mL pH H20 mS/cm mg/L

65  4.5 5.5 1.5  20

1.0

8-2-34

pH(H20) 
ms/cm mg/L mg/L 

mg/L 

K2O CaO MgO 

 15  75  60  6.0 6.5 30 50 30 50 100 1000 100 

 15  75  60  6.0 6.5 50 100 100 200 2000 200 

mS/cm

 0.5 1.0 0.3 0.8 

 0.8 1.5 0.5 1.0 
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 250 1000 NO3-N ppm 

 l.0 3.4 mS/cm 

pH pH 1:2.5 0.8
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8-2-36
10 20 50 100 200 500 1000 2000 5000 10000 

NO3
- mg/100g 1.1 2.2 5.5 11 22 55 110 220 550 1100 

N mg/100g 0.25 0.50 1.25 2.49 4.98 12.5 24.9 49.8 125 249 

NO3
- mg/100g 0.60 1.2 3.0 6.0 12 30 60 120 300 600 

N mg/100g 0.14 0.27 0.68 1.35 2.70 6.75 13.5 27.0 67.5 135 

0.60 0.66 1.00 0.60

pF1.5 1.8

8-2-37
EC mS/cm 0.1 0.2 0.3 0.5 0.7 1.0 1.5 2.0 3.0 5.0 

NO3 ppm 0 73 150 290 440 660 1000 1400 2100 3600 

NO3 mg/100g 0 8.0 16 32 48 72 110 150 230 390 

N mg/100g 0 1.8 3.6 7.2 11 16 26 35 53 89 

NO3 mg/100g 0 4.4 8.8 17 26 40 62 83 130 220 

N mg/100g 0 0.9 2.0 3.9 5.9 8.9 14 19 29 48 

500

NO3
- ppm 732 EC mS/cm 73 
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8-2-38

pH pH

 7.0  7.0  40ppm NH3

 5.6  5.0  20ppm NO2

8-2-39

pH

7.0

7.0 6.2

6.2 5.6

5.6 4.6
pH5.6

4.6
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8-2-40

pH 
N ppm

NH3-N NO2-N

3.6 9.3 21.0 

4.7 5.6 16.0 

4.9 5.6 10.0 

6.8 7.0 5.0 

8-2-41

NO2-N
(mg) 

NH3-N
(mg) 

1 3.4 0.154 

2 1.6 0.154 

3 1.7 0.420 

4 3.3 0.290 

5 1.5 0.137 

6 3.5 0.215 

7 0.38 0.170 

8 2.4 0.192 

9 2.2 0.168 

10 2.4 0.110 

11 0.975 0.104 

12 1.25 0.196 

13 0.345 0.228 

14 2.65 0.540 

15 0.40 0.112 
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NO2-N
(mg/pot) 

3

2

1

             2      4      8     16 
0

8-2-1

( 50% pH 6.0 25

N100mg/100g 
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8-2-42

ppm 2  2 4 4 8 8

4+ ppm 0.5  0.5 2 2 5 7

COD ppm  7 10 10 17 17

 0.2  0.2 0.5 0.5

2
( )

8-2-43

T Nppm 1ppm 1 3ppm 3 5ppm 5 10ppm 
10ppm 
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6 8 6 9

( )

9.4 6.0 7.5 

 ( S/cm) 274 50 154 

NO3-N ppm 4.20 0.08 1.24 

NH4-N ppm 1.07 0.10 0.29 

T-N ppm 4.40 0.44 1.70 

SiO2 ppm 25.4 1.9 10.8 

T-P ppm 0.59 0.01 0.08 

Ca ppm 30.10 5.60 14.65 

Mg ppm 9.20 0.90 3.55 

 (ppm) 9.40 0.57 1.83 

COD (mgO/L 9.34 0.10 3.21 

SS ppm 89 0.0 12.3 
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8-2-45
39

COD (%) 

5.6mg/L 0

5.6 8.2mg/L 0 5%

8.2 15.0mg/L 5 10% 

15.0 20.0mg/L 10 12%

8-2-44
46 10 4

pH 6.0-7.5 

COD  6.0mg/L

BOD -

SS  100mg/L

DO  5mg/L

T-N  1mg/L

NH4-N -

EC  0.3dS/m

 0.05mg/L

 0.5mg/L

 0.02mg/L

ABS -

44 1

45 3
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8-2-46
C

80ppm

80 150ppm 

150 250ppm 

250ppm

8-2-47 (ppm) 
NO3-N P K Ca Mg Na C Fe

60 30 80 80 40 80 200 10 
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8-2-48
me/L 

Ca Mg 

16 4 8 8 4 - - 

10 4 8 10 4 100  100 120 140% 

7 2 4 3 2 100  100

5 1.5 2 3 1 100  150

13 3 6 7 4 100  70 100% 

8 2 4 4 2 100  100 25~100 ,
40~130

10 4 6 10 4 - - 

12 3 6 5 4 - - 
NH4-N4me/l

12 6 6 2 2 - - 
NH4-N1me/l

18.6 5.3 10.5 6.4 5.3 - - 

10.7 2.7 5.3 5.3 2.7 - - 

11 3.5 4.5 6.5 2 - - 

18.6 5.1 8.6 8.2 3.0 - - EC2.5 3.5mS/cm 

B 16.4 3.9 8.0 7.2 4.0 - - 

7 2.4 3.9 3 1.8 - - 

5 1.8 2.9 2 1.3 - - 

( )

6.9 3 3.2 2.9 1.9 - - (
)50% 

3.4 1.5 2.2 0.9 1 - - 100%
200% 

12.4 4.2 8.3 4.8 2.9 - - 

14.4 4.2 8.3 6.9 2.9 - - 

18.9 5.1 8.9 10 3.3 - - 

NO3-N P PO4-P
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8-2-49 ppm

Fe B Mn Zn Cu Mo 

3 0.5 0.5 0.05 0.02 0.01 

2 0.2 0.2 0.02 0.01 0.005 

8-2-50

N(NO3) N(NH4) Ca Mg 

 × 1 × 1 × 2 × 1 × 1 × 2 × 2 

 × 14 × 31 × 32 × 14 × 39 × 40 × 24 

 / 1 / 1 / 2 / 1 / 1 / 2 / 2 

 × 14 × 31 × 16 × 14 × 39 × 20 × 12 

 / 14 / 31 / 32 / 14 / 39 / 40 / 24 

 / 14 / 31 / 16 / 14 / 39 / 20 / 12 

× / *P pH6.0 H2PO4
- 1

8-2-51 ( )

(KNO3) 1me 101mg/L,  K 1me, 39mg,   N(NO3)1me, 14ppm 

(Ca(NO3)    4H22 O) 1me 118mg/L,  Ca 1me, 20ppm,    N(NO3) 1me,  14ppm 

(MgSO4 7H2O) 1me 123mg/L,  Mg 1me,  12ppm,   S 1me,  16ppm 

1
(NH4H2PO4)

1me 115mg/L,   N(NH4) 1me,  14ppm,  P 1me,  31ppm 


