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1978~1981

( ) a ( )

b ( ) g ( ) i (Fe-P ) k ( )

 

 

1. 27 1

FCC 1 2 3  

1 77  
FCC  pH  P (ppm)  Free Fe2O3 (%)

  (%) Bray 1. Olsen (ppm) (ppm) (ppm) Feo Fed

Lb  A 7.6 1.6 4.5 5.0 37 61 306 0.38 0.86
      B 7.7 0.6 3.3 4.0 22 41 240   
Lak  A 4.6 1.1 29.1 20.3 61 98 81 0.32 1.17
      B 4.8 0.7 21.0 14.9 76 104 113   
LCb  A 7.8 1.8 12.0 12.0 58 75 399 0.47 1.0
      B 7.8 1.7 8.3 10.2 5 90 543   
LCa  A 4.7 2.3 17.2 10.9 117 143 192 0.42 1.28
      B 4.8 1.2 5.2 4.4 28 64 516   
Lg  A 5.5 2.6 51.0 35.0 55 78 308 0.36 1.21
      B 6.7 1.9 9.2 10.0 18 58 451   
LC  A 6.8 1.9 24.3 22.2 74 105 425 0.35 1.51
      B 7.1 1.2 2.9 6.1 27 66 483   
LCk  A 6.8 1.0 35.4 31.5 23 36 95 0.57 1.51
      B 7.2 0.6 6.5 13.1 30 48 119   
Lki  A 5.3 3.0 50.0 25.0 25 33 79 1.16 1.54
      B 6.0 2.1 17.0 11.0 17 25 82   
LCk  A 6.3 2.0 6.3 9.4 71 90 105 0.78 1.85
      B 7.3 1.1 2.8 6.1 39 59 170   
L  A 5.7 3.2 30.5 3.1 20 33 679 1.23 1.81
      B 6.6 2.2 18.3 18.6 15 30 680   
Lk  A 5.5 0.9 16.2 14.0 46 58 90 0.69 1.53
      B 6.4 0.7 6.5 7.5 42 45 101   

A 1~15   B 15~30   Mechlich k 
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2 78
FCC  pH (ppm)

 (%) Bray 1. Olsen (ppm) (ppm) (ppm) 
L  A 6.7 1.0 2 3 18 22 210 
      B 6.5 0.8 1 3 11 14 280 
Cbi  A 7.4 2.5 42 38 16 23 505 
      B 7.8 2.1 31 25 20 32 510 
Lk  A 6.1 1.2 38 37 95 120 78 
      B 6.0 1.1 24 20 80 100 110 
Lk  A 6.3 1.2 53 47 130 160 105 
      B 6.5 1.0 12 13 44 64 134 
La  A 4.4 1.4 60 43 108 153 320 
      B 4.5 1.0 10 11 25 49 405 
Ci  A 5.3 2.6 40 45 126 150 510 
      B 6.5 1.6 12 17 47 59 654 
Ca  A 4.8 2.4 26 21 96 132 410 
      B 6.0 1.5 8 6 41 80 480 
C  A 5.8 3.2 5 4 83 115 520 
      B 6.8 1.9 2 3 31 67 580 

3 79
FCC  pH (ppm)

 (%) Bray 1. Olsen (ppm) (ppm) (ppm) 
L  A 7.0 1.2 10 9 13 24 305 
      B 7.1 0.6 6 4 8 12 387 
LG  A 7.3 1.8 18 16 22 40 302 
      B 6.9 1.1 10 7 18 31 400 
LGi  A 6.2 2.3 46 39 27 51 420 
      B 6.4 2.1 19 21 23 36 460 
LG  A 5.5 1.2 23 18 76 90 250 
      B 6.1 0.8 8 10 14 29 305 
Sk  A 6.8 0.7 3 5 26 48 115 
      B 7.1 0.5 1 2 17 36 140 
Lb  A 7.4 1.9 3 4 25 47 392 
      B 7.5 1.2 2 2 13 31 424 
Sbk  A 7.4 1.1 3 2 30 51 125 
      B 7.6 0.6 0 1 25 37 170 
Lg  A 6.8 1.4 57 65 147 155 287 
      B 6.9 0.8 29 38 55 79 311 
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2. 4 ( )

38.5

70×25 (1)

 

3. (0~15 ) (15~30 )
(4)

 

4. Al

pH pH (7×8 )

70% 3 7

lN KCl ICP

Ca Mg K 1 N (pH 7.0) ex. Al (me/100 

g) /ex. Ca+Mg+K+Al (me/100 g)  

 

( 2 6 7)

 

 

28% 85%

220 /
(3) 180 (L LC C S LG)

1 L. LC. C. LG S

270 /  
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4 4

2 N pH

6 4 (pH<5.0) 2 ( 2)

 

4  

  pH Inorg-N 
% 

Sand Clay Silt 
 0.224 -0.355 0.206 -0.143 -0.165 0.086 
 0.017 -0.303  0.036 0.147 -0.160 

 0.123 -0.294     
 

 

2 pH  

pH (1978~1981)

pH 5.6 38%
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(8

15)Fox

pH (7) Buol (6)

"a" ( ) 1. 50

60%( pH 67% 86% 2. pH<5.0 (1:1)

 

3 pH

pH

4.5 (pH<4.6)

pH>5.6 pH<5.0

>60%  

 

3 pH  
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(P Ca Mg K Fe Zn Cu Mn)

P Ca Mg(9,12)

(8,9,15,16)

 

pH 4 pH pH<5.0

pH 4.5

4 4

pH

Buol (6) FCC "a" pH

"a" pH<5.0 (1:1) 2 a

120/

A1  

 

4 pH  
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2 g

130/ ( 5) woodruff (19)
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b ( )

230/ ( 5)  

 

5 (b pH>7.3 a
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Bray O1sen 27

( 6) 4 8 30 ppm

10% (2) 95%

Bray P 40 ppm 20 ppm(3)  

5  

 Bray P Olsen P  pH Feo/Fed 
 0.821** 0.612** -0.172 -0.238 0.147 
 0.211 0.239 0.045 -0.316 0.116 

 0.410* 0.3698* -0.048 -0.303  
 

Millelsen (5)

Willett (17,18)

(4)

Mitchell (11)

109 Sah (13,14) —

RS-P

1.

2. RS-P RS-P

 

6 (4 8 )

(9 13 )

(9 10 ) (11 12  
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13 ) 11 13

 

1 2 3 95%

22 ppm (3) 20ppm 6 4 8

95%

30ppm

0.45 75 /  

FCC "i" (Fe-P )

0.2 5YR
(6) 0.2(4)

"i"

>0.45  

 

6

FCC

0~50 5 6

FCC

a b k i  

7

95% 91 ppm 80 ppm(3)
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( 0.913

0.174)  

6  

  Mechlich k  pH 
 0.9879** 0.881** 0.269 -0.044 -0.048 
 0.357 0.327 0.303 -0.070 -0.039 

 0.640** 0.348 0.204 -0.033 -0.108 

7 9 8 7

( 30 ppm) 616ppm

( 79 95 ppm) 7 6 5 4 3

1 2 ( 90 ppm)

120 ppm

( 60 ppm)

20~40 / 7 10 11 78 

ppm

 

 
7  
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(pH 4.2 8.2)

( 0.87~2.67% 0.7~2% )

 

 

( 9)

25-50%

pH

( 10)  

 
9 ( ) ( )  
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10

6.5 / N P2O5 K2O 120 45 100~120

/ 30% 25%

45% 23 ppm 58 ppm

1. (120 ( )-65 ( ))÷0.3 ( )=180

2.  = 23 ppm×2.5×2.29×0.25 ( ) = 33

=(45( )-33( ))÷0.25( )=50

3. = 58 ppm×2.5×1.2×0.45 ( )=78

=(110 ( )-78 ( ))÷0.45 (

)=70
6.5 / 1

7. ( / )

( / )
4,500 5,000 5,500 6000 6,500 7,000 7,500 8,000 8,500 9,000

N  125 138 152 166 180 194 208 220 235 250 
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150~200

20~30  

 

93~97

20~50% 0.2~0.7%

0.4~1.0% 1.6% 1.1%

2.8% 2% 30~40

10~30
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ppm 50 30  

,

60%

50%  

( ) 20
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CO2 pH ( )

4-5 pH

pH  

100%

 

 

97

( )

 

( ) ( ) (

) 8~12 1~3



51

休耕田轉作玉米之土壤與營養管理休耕田轉作玉米之土壤與營養管理

3~5

8 97 ( )

- Ca Mg

Mg N N

Mg ( K/Mg ) K

1/3 (N-P2O5-K2O 150-60-90

100-40-60) ( 11)

97 12 17 97

( ) 352 121.72

60 24 15

30%

8 (97.10.15 )

 pH -Ca -Mg 
 4.5 2.1% 390 ppm 67 ppm  72 ppm 
 5.0 1.1% 380 ppm 48 ppm  28 ppm 

11 (

)
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10 ( / ) (

/ )  

 
 

( / ) 
 

(N) (P2O5) (K2O) ( / )
(

/ ) 
 

( / ) 
 

( / )
 30,000 70 8.3 63 333 8.3 152 3.8 46 1.2 105 2.6

 20,000 46 10 17.5 220 5.5 101 2.5 56 1.4 97 2.4
 20,000 89 10 58 426 10.6 194 4.8 57 1.4 96 2.4
 25,000 19 14 50 91 2.3 41 1.0 76 1.9 79 2.0

 40,000 112 26 86 533 13.3 244 6.1 144 3.6 143 3.6
 25,000 54 16 49 256 6.4 117 2.9 90 2.3 81 2.0

 25,000 60 11 46 286 7.1 130 3.3 63 1.6 77 1.9
 18,000 36 6.3 27 171 4.3 78 2.0 35 0.9 45 1.1

 20,000 21 2 28 100 2.5 46 1.1 12 0.3 47 1.2
 12,000 14 5 30 64 1.6 29 0.7 28 0.7 49 1.2
 15,000 30 11 24 143 3.6 65 1.6 63 1.6 40 1.0

 20,000 25 15 70 119 3.0 54 1.4 83 2.1 117 2.9
 25,000 60 11 46 286 7.1 130 3.3 63 1.6 77 1.9

 

 

 

 

( )  

( ) ( 12)

( ) 22%

( )  
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12 ( ) (

, 1993) 
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( )

13 101

( )

K101.12.03
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- -

99~101 ( 1 )

pH <5.0 1 351

( )

( 21) 2001 ( 351 )

351 1

( 18)

351

20 pH

pH

( 16 17)

pH 5.8 4.0 pH

pH 20

1.05±0.36 0.57±0.29

(5.8±0.28) pH

(NH4)2SO4
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 16   
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17 pH 19871 19872
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3

4

5

6

7

8

19871
19872
19881
19882
19891
19892
19901
19902
19911
19912
19921
19922
19931
19932
19941
19942
19951
19952
19961
19962
19971
19972
19981
19982
19991
19992
20001
20002
20011
20012
20021
20022
20031
20032
20041
20042
20051
20052
20061
20062

Year

. Surface soil

. Subsoil

Rice-Corn rotation

3

4

5

6

7

8

19871
19872
19881
19882
19891
19892
19901
19902
19911
19912
19921
19922
19931
19932
19941
19942
19951
19952
19961
19962
19971
19972
19981
19982
19991
19992
20001
20002
20011
20012
20021
20022
20031
20032
20041
20042
20051
20052
20061
20062

Year

. Surface soil

. Subsoil

Corn-Rice rotation

3

4

5

6

7

8

19871
19872
19881
19882
19891
19892
19901
19902
19911
19912
19921
19922
19931
19932
19941
19942
19951
19952
19961
19962
19971
19972
19981
19982
19991
19992
20001
20002
20011
20012
20021
20022
20031
20032
20041
20042
20051
20052
20061
20062

Year

. Surface soil

. Subsoil

Corn-Corn monoculture

3

4

5

6

7

8

19871
19872
19881
19882
19891
19892
19901
19902
19911
19912
19921
19922
19931
19932
19941
19942
19951
19952
19961
19962
19971
19972
19981
19982
19991
19992
20001
20002
20011
20012
20021
20022
20031
20032
20041
20042
20051
20052
20061
20062

Year

. Surface soil

. Subsoil

So
il

pH



61

休耕田轉作玉米之土壤與營養管理休耕田轉作玉米之土壤與營養管理

61

18
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1. N =63.02×1.813%( )+141.31×0.597%( ) 48×0.407% 

( )+341.37×1.423%( )+55.88×0.445%( - )×134.5 ×100×10-3  

2. N =38.45×1.068%( )+85.37×0.305%( )+12.76×0.343% 

( )+134.2×1.002%( )+29.7×0.347%( - ) ×134.5 ×100×10-3  

3. N =69.77×1.788%( )+150.48×0.652%( )+53.67×0.448% 

( )+381.38×1.347%( )+54.88×0.355%( - ) ×140.33 ×100×10-3 

4. N =42.25×1.125 %( )+98.07×0.328%( )+12.27×0.370% 

( )+181.8×1.03%( )+32.69×0.392%( - ) ×140.33 ×100×10-3 

5.N  =( N N )/  

N =(4591.4 kg/ha-1804.99 kg/ha)/136.5 kg=20.41 kg grain/ha/kg N 

N =(5352.02kg/ha 2551.20kg/ha)/136.5 kg=20.52 kg grain/ha/kg N 

6.N  =( N N )/ 136.5 

N =(7.28789 2.16253) ×134.5 ×100×10-3/136.5=50.50% 

N =(7.80107 2.84307) ×140.3 ×100×10-3/136.5=50.97% 

 

N -N - NO3
--N - (Onken , 1985) 

Fig. 5. Relationship between 
fertilizer use efficiency and 
applied fertilizer N at several 
corn grain yields and 
residual soil NO3--N levels 
measured to 0.15m. 
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, 1988  

73 46 74 32

30~45

(DRIS)

(DRIS indices)

 

1.

 

2. (NK/NPK×100) 81.0

89.7  

3. (Bray P Olsen P)

(Bray P) 45 ppm P

5%

 

4. Fe Mn Mg

P K DRIS

( 45 ) P Mn Mg K

20cm P

Mn Mg K P Mn

Mg  
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5. P Mn

( , 1986) 

 

30~45 74

N P K Ca Mg Zn Cu

Mn Fe 9

 

DRIS  

(3,11,12)

DRIS ( 30~45 ) DRIS

DRIS Mn

Mg P

DRIS 5
(10)  

5

Mn 40% Cu Zn Fe  

5 5.39~6.49% 73

3.98~6.23% 6%

 

Mn Zn Fe (9a)  

Mg
(4)  
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68

K/Mg Mg (30~45 )

5% 4 K/Mg 0.46

Mg 0.24%  

5 DRIS Mn

Mn
(2) Mn (7)

Mn (2)

Mn

Mn

Mn pH  

DRIS

P Mn  
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(DIAGNOSIS AND RECOMMENDATION INTEGRATED 

SYSTEM  DRIS)

 

DRIS (DRIS INDEX)

1(9)

(CRITICAL CONCENTRATION) (SUFFICIENCY 

RANGE)
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DRIS (5,9)

(2,4,6,8,9,10)  

DRIS NORMS (9)

(DRIS NORMS)

C.V DRIS DRIS INDEX

(9) SUMNER

(7)

DRIS NORMS ( , 1986) 

4 DRIS  

   
N

%

P 

% 

K 

% 

Ca 

% 

Mg

%

Fe

ppm

Mn

ppm

Cu

ppm

Zn

ppm

N

 

P

 

K

 

Ca

DRIS

Mg 

 

Fe 

index 

Mn 

 

Zu 

 

Zn

 

 
2492 FALL 

>8000 3.12 0.24 3.7 0.27 0.18 138 78 7 45 11 -15 28 -26 -13 -19 37 -17  

>7000          10 -13 22 -18 -11 -17 24 -11 15

>6000          9 -11 20 -18 -10 -17 22 -9 16

>5000          8 -11 20 -20 -10 -16 21 -8 17

 
8284 FALL 

>8000 2.8 0.29 2.68 0.38 0.29 167 68 12 41 -4 -5 6 -10 0.02 -13 20 3 3 

>7000          -3 -6 3 -7 2 -12 13 6 4 

>6000          -3 -5 2 -7 2 -13 12 7 4 

>5000          -4 -5 3 -9 2 12 11 7 7 

 
6900 FALL 

>8000 3 0.29 1.7 0.59 0.28 15 33 11 36 4 0.8 -7 14 2 -14 -3 2 1 

>7000          4 -0.6 -10 14 3 -13 -7 5 4 

>6000          3 -0.6 -10 13 4 -13 -6 6 4 

>5000          2 -0.9 -9 11 4 -12 -7 7 6 

 
3470 SPRING 

>8000 4.3 0.32 2.61 0.43 0.31 552 50 14 87 6 -16 -5 -20 -7 17 -0.9 -3 29

>7000          5 -15 -8 -16 -6 16 -7 0.5 31

>6000          4 -15 -8 -16 -5 15 -6 2 30

>5000          4 -14 -8 -17 -5 13 -7 3 31

 
7577 SPRING 

>8000 3.1 0.4 1.85 0.59 0.27 225 40 11 23 2 16 -6 12 -0.5 -3 2 1 -22

>7000          2 12 -8 11 0.6 -6 -2 4 -17

>6000          2 12 -8 11 0.9 -3 -2 5 -17

>5000          0.06 10 -8 8 1 -2 -2 6 -12
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, 1988  

(DRIS NORMS) 75

77 13

184 75 109

(30~45 ) N P K Ca

Mg Fe Mn Cu Zn 9 DRIS  

(r=0.55 n=367)

DRIS  

N P K Ca Mg Fe Mn Cu Zn

Fe

Mn Cu Zn N 5

SUM. NER (CRITICAL VALUE)

Ca K DRIS

 

DRIS NORMS >8000 >7000

>6000 >5000 kg/ha 4 DRIS NORMS

DRIS INDEX

>5000 kg/ha

DRIS NORMS

 

, 1988  

DRIS

C.V  
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13
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DRIS
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( , 1985) 

 

10~20%

 

35% 3~5

13~15%  
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+400 mv

30mv

80%  

( , 1985) 

 

1.85~1.9 g/cc

1.59~1.75 g/cc  

30

1 5

 

6 7.5

25% 6.2 7 13% 6.6 7.7

17%  

1

5

20~60

pH  

60

5.8 8.3 43% ( , 1985) 
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2000

3000

4000

5000

6000

7000

Yi
el

d,
 k

g/
ha

M
MP
MP1/2  pH 

P2O5 

mg/kg 
K2 O 

mg/kg 

 SL 6.4 143 107 
 SiL 5.7 63 390 

 

1986

( , 1993) 

N 0 kg/ha

12.8% N 60 kg/ha 6.1% N 120 kg/ha 1.8%  
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Fertilizer N 
Applied 
(kg/ha) 

Sesbania nitrogen utility(%) 
Location 1 Location 2 Location 3 Location 5 Mean 

With 
tilled

no 
tilled 

With 
tilled

no 
tilled

With 
tilled

no 
tilled

With 
tilled

no 
tilled 

With 
tilled 

no 
tilled

0 19.6(1) 26.9(2) 9.3 16.0 14.1 32.9(3) 8.2 7.9 12.8 20.9
60 4.1 0 11.7 9.0 5.8 28.1 2.8 13.6 6.1 12.7
120 6.5 18.4 -0.7 9.8 -1.4 12.5 2.8 3.7 1.8 11.1
180 4.3 24.3   0.4 11.5 -5.9 8.5   
N content 
In sesbania 
(kg/ha) 

91 93 100 110 99 107 135 135 106 111 

(1) ( ) 2
 

(2) location 1
 

(3) location 1 2 3 1993 location 5 1994 ,  1995 
 

( ) ( )  
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