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1   

 

1-1  

a N

C N a a a

 

N K N ( 2007)

a a

N k a a a

a a K (

2009)  

a M a

N a N

a

a K

C C/N ( 1994)  

a a

N a (

2007) a

a a a

a 32 % 26 % 17 %

8 % a a 65.4 % 25.5 %

( 2009)  
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1 65 cm 9 3 O a

3  

1.  
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a a a

a ( 1994) 

aN ka a N k C

N ( 2007) 2 K CC

C 10~15 cm

a N 1 C

K N  

 

 

2-4 ( 3 ) 

 

N 1 3 a a 5

38 cm 8 cm

a

N a a P

a  

 

2-1.  
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a a N a

38 cm 8 cm a

a M  

 

2-2.  

 

 

N a

32 cm 8.5 cm a

N N  

 

2-3.  
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2-5  

2.  
 

  

N k 

 

 2015 5 8  2015 6 19  2015 7 26  

   N k 

2015 5 23  2015 7 24  2015 7 28  

(1 ) 
  

2015 8 29  

(2 ) 

 2015 6 2  2015 7 3  2015 8 14  

 2015 8 7  2015 9 29  2015 10 27  

 

 

2-6  

 

A  

a N 10 a a

1  

TR-52 a  
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B  

(1)  

3 a K N 10 a a

 

 

1)  

a a K  

 

2)  

a  

 

3)  

Ng a a C a K  

 

4)  

P  

 

5)  

N P  

 

6)  

C  



13 
 

 

 

(2)  

10 C 5 a

5 cm N a

 

 

1)  

(0.3 ml)

(ATAGO PAL-1)  

 

 

2)  

10 g 10 ml

 

 

 

2ml (KUBOTA 3500)

15,000 rpm a 25 µl 0.4 ml

20 % 2 ml 30 765 nm a  

 

 

(1,2,5-trihydroxybenzen) 0 , 48.6 , 97.2 , 145.8 , 194.4 , 243ppm
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(a)  

(2 N) 2 1 N

 

 

(b)  

20 %  

 

 

3) K 

C K+

LAQUAtwin B-731 K+ (HORIBA )  

 

 

4) Ca 

C Ca2+

LAQUAtwin B-751 Ca2+ (HORIBA )  

 

 

5) C  
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10 g 10%

10 ml N 2ml

15,000 rpm RQ 10(

) Reflect Quant Ascorbic Acid 

Test  

 
 

C a a  

(1)  

5 ( 4 1 )C K 20cm

a 508a 1 KP

2 mm a KP  

a ( 1997)

 

 

1) pH(H2O)  

10 g 25 ml

30 pH LAQUA F-72L (HORIBA )  

 

 

2) pH(KCl)  

10 g 1N KCl 25 ml 30

pH LAQUA F-72L (HORIBA )  
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3) EC  

6 g 30 ml 1

a EC EC (Eutech  Cyber Scan 

CON110 )  

 

 

4)  

5 g 10 ml

1 1 k C 2 ml 15000 

rpm C 1 ml a

49 ml C 50  

 

 

50 C 0.6 ml 4 2.4 

ml 30 440 nm a  

 

 

P2O5 0 , 80 , 160 , 240 , 320 , 400 mg/L KH2PO4 a

 

 

 



17 
 

(a) 4  

1.35 g 250 ml C

250 ml 25 g

400 ml C a K 1 

L N a 4  

 

 

5) Bray No.2  

1 g 20 ml 1

N C 1 ml 50 ml

20 ml 8 ml 50 ml KP  

 

 

30 710nm a  

 

 

2 ppmP2O5 0 , 1 , 2 , 3 , 4 , 5 ml O 50 ml

KP  

 

 

(a)  

L- 1.76 g C 100 ml a
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2.5 M 100 ml 4.44 % 30 ml

1.76 % 60 ml 0.28 % 10 ml

 

 

(b)  

1.11 g 1 N 100 ml 1 L  

          

 

6) a  

CM a a K 0.05 M

0.0114 M SrCl2

5 ml 1 g

a 5 ml 3 20 ml a

a a K

a  

 

Mg a a  

C 0.5 ml Dr.  Mg A 1.5 ml

Dr. Mg B 0.5 ml  

5 550 nm a  
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Mg 5 , 10 , 15 , 20 , 25 ppm a

Mg (1000 ppm) 0.05 M 0.0114 M SrCl2

 

 

 

 

 

(a) 0.05 M 0.0114 M SrCl2  

3.85 g SrCl2 6H2O 3.04 g 1 L  

 

 

7) K+  

K+ LAQUAtwin B-731K+ (HORIBA )

0.05 M 0.0114 M SrCl2

150 ppm 2000 ppm K+  

 

 

8) Ca2+  

Ca2+ LAQUAtwin B-751Ca2+ (HORIBA )

0.05 M 0.0114 M SrCl2

150 ppm 2000 ppm Ca2+  

 

 

9) CEC  
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1 g 6 1 N 20 

ml 80 % 10 ml 20 ml a 10 % KCl

a a C 10 % KCl a

C 0.5 ml 50 ml 50 ml

(100 )  

 

 

0.5 ml 1.5 ml

0.5 ml 308 10

a 0.2 ml 258 30 660nm

a  

 

 

NH4+ 0 , 1 , 2 , 3 , 4 , 5 ppm  

 

 

(a)  

Na2HPO4 1.42 g NaOH 1.4 g 5.08 g  

100 ml  

a a  

 

(b)  

20 g 30 mg 100 ml a
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(c)  

a a( 5.2 %)  

 

 

 

10)  

0.2 mm a KP

C 100 mg 0.167 M K2CrO7 2 ml 18 M 

H2SO4( ) 4 ml Vortex 10 1358

30  

14 ml a 20 ml

Vortex k 12000 rpm  

 

 

k 625 nm a  

 

 

0 , 2 , 4 , 6 , 8 , 10 g 100 ml

C 0.1 ml

a 13.9 ml

0 , 0.8 , 1.6 , 2.4 , 3.2 , 4.0 mg a K  
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(a) 0.167 M K2CrO7 

K2CrO7 49.03 g 1 L a  

(b) 18 M H2SO4( ) 

 

 

 

11)  

300 ml 100 mg C (

a a 0.3 %a a a a

) 

1 ml 4 ml k

P 2 ml a

30063508 1

C 2 ml

M 2 O

 

a 50 ml KP pH 2.5 M 

NaOH 2.5 M H2SO4 pH 6~7 a

Advantec No.6 100 ml 100 ml

 

 

 

12) C/N  

a a a  
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13) NO3-  

( ) 6 g 30 ml 1 a

NO3- LAQUAtwin B-742 NO3- (HORIBA ) NO3-

a a  

a a 30 ppm 300 ppm (Horiba Model 

Y044 Y042)  

 

 

(2)  

a C 6 K 20cm

a 508 1 KP

 

 

M 
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3  

 

3-1 a a  

7 3 a 1 C 35

408 a 308 aa 8

a 10 cm a 258

aN k 7 28

258 8  

8 14 308

10 cm a 208 7 8

a K 8

10 27 208

10 cm 40cm C

a K a C C 10 cm a

N C



 
3-1.   
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3-2  
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B  
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3-3  

Tukey-Kramer

HSD JMP10  

 

A  

( 5-1~6)

( 4-1)

( 5-3) ( 5-6)

( 5-5)

β  
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B  

( 6-1~6)

7 3

21 7 24 ( 2)

7 40 

C (Park 1984) ( 6-1)

( 6-3) C( 9-4)
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C  

( 7-1~6)

( 7-6)

( ) ( 4-2)
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3-4  

( 8-5,9-5,10-5) Ca

( 10-3)  

( 3)

C

B C B C 3

2

( 2004)
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3-5  

pH(H2O) EC

K

ABC 3

 

 

1) pH(H2O) 

( 11-1~4)
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2) pH(KCl) 

pH(KCl)

( 12-1~4)
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pH
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3) EC 

EC ( 13-1~4)

EC (

) (CEC)

EC EC

EC
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4)  

1500

( 14-1~4)

pH(H2O) pH
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5) (Bray No.2 ) 

5-50 mg/100g(

) ( 2002)

45-55 

mg/100g ( 15-1~4) Bray No.2

5~10

( )

10 mg/100g
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6) Ca 

3 ( Ca)

( Ca)

Ca Ca

Ca Ca

10 meq/100g ( 16-1~4) Ca

A B 10 

meq/100g Ca

Ca
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7) Mg 

3

( Mg) ( Mg) Mg

Mg

Mg

( 17-1~4)

Mg Mg

Mg  

 
  



57 
 

 

 

 

 

  

0.6

0.8

1

1.2

1.4

1.6

1.8
m

eq
/1

00
g

16-1. Mg
A

0.6

0.8

1

1.2

1.4

1.6

1.8

m
eq

/1
00

g

16-2. Mg
B

0.6

0.8

1

1.2

1.4

1.6

1.8

m
eq

/1
00

g

16-3. Mg
C

0.6

0.8

1

1.2

1.4

1.6

1.8
m

eq
/1

00
g

16-4. Mg



58 
 

8) K 

3 ( K)

( K) ( K)

K

K ( 18-1~4)

C

( 7-4,7-6)

K  
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9) (CEC) 

CEC ( 19-1~4) CEC

A

20-25 me/100g
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10)  

CEC

A

B C

( 20-1~4)  

(C/N ) ( )

28 2 ( ) 12

3 ( 2007)

2 3 3

2

β

2 mm
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11)  

C

( 21-1~4) B C
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12) C/N ( ) 

( 22-1~4)

C/N 28 C/N 12 ( 2007) C/N

C/N C
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13)  

( 23-1~4)

C A

( )
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4  

C

( )

Ca C

C

 

pH(H2O) EC

K

 

2
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2007. ,p1-2 , 84-85 , 107-116.  

1994. 2

,p1-4 , 7-8.  

2009. No.82,p1-3 

1997.

 

2012.  

 

 

2006.  

2004.

 

1987. C , -

 

PARK, K. W. and D. FRITS. 1984. Effects of fertilization and irrigation on the 

quality of radish (Raphanus sativus L. var. niger)  grown in experimental pots.  

Acta Horticulturae:227-230 
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HP 

http://www.takii.co.jp/green/ryokuhi/enbaku/ 

http://www.takii.co.jp/CGI/tsk/shohin/search.cgi 

2009. PDF 

http://www.maff.go.jp/j/seisan/kankyo/nenyu_koutou/n_kento/pdf/2siryo2.pdf 
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