5
51
5.1.1
17
(PH)
(P) (K)
(Ca) (Mg) () 600-2500 ppm  1534-34,700 ppm
5,400-177,100 ppm  4,900-58,000 ppm 0.11-0.25 ppm
(Fe) (Mn)
(Cu) (Zn) (Si) 7,800-289,000 ppm  31-4,400 ppm
30-3,020 ppm 14-13,000 ppm 196,000-271,000 ppm (
, 2541; ,2544; . EPA., 1988

17
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(pPH)
51.1.1 (pH)
(pH) 11.82 (
4.1 5.1) (pH)
(Very strongly alkaline) ( , 2544
J)
(2544) (Neutralizing
value) (pH = 10)
(pH = 5.87) (pH =5.00) 142 16
(pH) 7.00 (CaC03) 09 /
(PH)
5.1.1.2
(
)
0014 % ( 4.1 5.1)

(2.0-2.5%, . 2544)
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IP
1,100 ( 2542)
( . 2535) /
(Adriano et al., 1980)
5.48 ppm ( 4.1 5.1))
1 ( 5-10 ppm)
( , 2534; FAO Project Staff and Land Classification
Division, 1973: 3)
' (Scotti et al, 1999)
257.87 ppm ( 41 5.1))

( 90-120 ppm)

(
Staff and Land Classification Division, 1973:

(Scotti et al, 1999)

1

512

1

, 2534; FAO Project
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( 4.2 5.1))
3.50-3.56
(Extremely acid) (
Classification Division, 1973:

1 2531)

() (K) (De Datta, 1981)

(PH)
(PH)
(pPH)
(pPH)
, 2534; FAOQ Project Staffand Land
2) P-lva (pH = 3.50-4.10)
(2541)
(pH) 3 35
(pH) 35
(Thawom  wong Van Diest,  1974)
( , 2542)

(pH)

(
7
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(Ishizuka, 1976)

1983; Reddy , 1989; Grindlay, 1997; Jiang et al, 1999)

0.072-0.082 % ( 42 5.1)
2.0-2.5 % (
( 2531
5.10-5.47 ppm ( 42 5.1)

( 36 ppm)

18

(Makino et al,

. 2544)

1 2533)

(De Datts, 1979)
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( , 2534; FAO Project Staff and Land
Classification Division, 1973: 3)
(PH) 5 ( 2541,
, . 2543)

(De Datta, 1978)

97.67-101.73 ppm ( 4.2 5.1)
( 90-120ppm) (
, 2534; FAO Project Staffand Land Classification Division, 1973:
4)
(Exchangeable Potassium)
(Soluble  Potassium)
(Exchangeable Potassium)
CEC ( . 2530)
(PH)
( ,
, 2543)

17



5.1

[

(%)

20

» (p,05 ppm)
(K4O; ppm)

1182

0.014
548
257.87

80

, /g/\"ﬁ/\@\/\e/\j)/é l g/\l g\
EO»q AN A TRAR AAA

(: =21) 350356

(%) 0.072-0.082
(PD5 ppm) 5.10-5.47
(KjO; ppm) ~ 97.67-101.73



5.2

14

17

521

14

5211

42 5.2)

Iy

14

. 2531)

(pH)
(pH)
(pH = 3.50-3.56)

14



(pH)

)
(pH)

5
3

3
4 )
(pH)

(pH)
(Extremely Acid) (pH = < 4.5) (
Classification Division, 1973

5.2.12

. 2531)
(pH)
(pH) 4.5-5.0
(PH) (PH = 3.50-3.56)
(pH)
(pH)
3 5 |
4-5
(pH)
=
(PH)
(H)
(PH)
(PH)
( )

(Strongly Acid) (pH =5.1-5.5)
, 2534; FAO Project Staff and Land
2) (pH)

17

14

2" (0.128%)



(0.093%)
3 5
(0.155% ) 5
(0.196%)
(
2
( , 2531)
2 |
( )
(0.014%, 4.1 5.1)
1,100
, 2542)
, 2535) /
(Adriano et al, 1980)
(Leaching)
( . 2544)
1974)
( . 2545)
14

| 2544)

(0.175%)

41 5.1)

(0.156%)

(Volatilization)

(Armitage,

(2.0-2.5%,
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5.10-5.47 ppm ( 4.2) 1 ( 3-6 ppm)
( , 2534; FAQ Project
Staff and Land Classification Division, 1973: 3)
14
( 4.3 5.2) 2
(12.47 ppm)
(10.57 ppm) 3
(14.23 ppm) 5 [ (1580 ppm)
3 (14.38 ppm) 5
(16.02 ppm) 5
(17.87 ppm)
5 (17.02  ppm)
14
10.57-17.87 ppm ( 4.3) ,
( 10-15 ppm) ( 15-25 ppm) (
, 2534; FAO Project Staff and Land Classification Division, 1973: 3)
(5.48 ppm) ( 4.1 5.1)
(Scotti et al, 1999)
(Extremely acid) (pH 3.50-3.56)

(Hesse, 1963)

2535; Brady, 1974; Sanchez, 1976)
(Phongpan, 1987)



85

14
97.65-101.73 ppm ( 4.2 5.1) ( 90-120 ppm)
(
2534; FAO Project Staff and Land Classification Division, 1973: A4)
14
( 43
52) 2 | (10247 ppm)
(87.47 ppm)
3 1 (116.84 ppm)
5 [ " (122.38 ppm) 3
(142.34 ppm) Hle (156.80 ppm)
5 [ (177.60 ppm)
3 (174.47  ppm)
257.87 ppm ( 41 5.1)

(Scotti et al, 1999)
(Robinson,

1930)

U ) 2 |



)
5.2.2
14
, (Ripening phase)

(1989)

86

f
( /
14
( )
(life  cycle)
( , 2527)
17 3
(Vegetative phase) (Reproductive phase)
(pH)
(Kanareugsa, 1969) Reddy

(De data, 1981)

(Ishizuka, 1980 )
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5221 (pH)
(pH)
(pH) 2
( 4.4 5.3) (pH)
(pH)
3.50-3.56 ( 4.2 5.1)
( 53) (PH)
(Tillering)
(Flowering) (pH)
(PH) 38 (pH)
active Fe
(pH) 5
( 2 531) (pH)
(Flowering)
(Ripening phase) (pH)
3
(pH)
(pPH)
(pH) (
, 2511; Ponnampcrruma et al., 1966)
3
3 {
(Ripening phase) 3
3 3
(pPH)

(PH) () ( 042= 1,549.08



8

ppm )
(Strict anaerobes) (H2 )
(PH)
( , 2542 , 2531, , 2528)
5
5 5
5 5
(PH)
1 1
4-5 , 2542)
3 5
(pH"
(pH) 3
(pH)
17 4 4.5
5 (pH)
17 6 55
(pH)
5.2.2.2
( 4.5 5.4)
, 11 A , Ve J b I “u
0.100 - 0.200 %
(2.0-2.5%, . 2544)

( . 2531 . 2533)



5223

(Flowering)

(o
(Ripening - phase)

(

89

(Flowering)
(Ripening phase)

55, 96,

5])
)

(Flowering)

)

5 |

(Flowcring)im

51)

0.100-0.200 %

(20:25% 254



5.2.3

5.23.1

)

(PH)
(PH)
(PH (
3.28-5.08 (0H)
(Extremely - Acid) (Very Strongly - Acid) (
, 2534; FAQ Project Staff and Land Classification Division, 1973;
(H)
2
2
(H= 333
(PH= 328 |
(PH
()
( , 2M)
( , 2521)
(PH)
3 |
) M 4
( / ) H 5

90

46)



( 1 2542)
(H)
Acid)
(jarosite)
(H)
5232
N )
, 2521)

(D Datta, 1981

3-

(Extremely Acid)

91

4-5

(Very Strongly
(H)
(nH)

2



92

 2527)
( 46
5.2)
2 | (009%) 1
(0.075%)
(0.100%) 5
(0.145%)
(H)
1 3]
(  254)
(PH)
(0.100-0.200%)
( , 2531)
()
(< 0.100 %)

(De datta, 1981)
(Davide, 1964)



9

(
46 52)
2 [ (221 ppm)
(835 ppm) 5 |
(16.88 ppm)
3 (16.35 ppm)
( , 2534 FAO Project Staff and Land Classification Division,
1973, 3)
(10-15 ppm) (15-25 ppm)
(6-10 ppm)
(PH) 5
( 241,
, 250
(
2543)
( | 2544)
(De Datta, 1978)
( 4.6 5.2)
2 [ (92.70 ppm)
1 (84.00 ppm) ' (95.13
ppm) (96.32 ppm) 5

(165.00 ppm)
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(135.20 ppm)

25787 ppm - ( 41 51)
' 1
(- anarit and Narkviroj, 1976)
(Available  Potassium)

(Soluble  Potassium) (Extractable
Potassium) CEC !
( , 530)
( , 2534, FAO Project Staffand Land
Classification Division, 1973 4
(90-120 ppm) (> 120 ppm)
1 (60-90 ppm)
2 |

(0.100-0.200 %)
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53 17
" 14%
( )
1
17 2
(actual yield)
(yield components)
531 (actual yield)
17 (actual  yield)
(48 5.8) 2 | mR 1)
©m | R es
%S (6420 /)
@85 1)
( 41 5])
(N, P, K)
(42 43)
(N, P, K) 0.0035%, 17.73 ppm 591 ppm
(" 5522 2521)

196,000-27,000 ppm
Fe, Al oxides
( , 2531) (De Datta, 1978)
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3 % /)
(4976 /1)
5 [ (0171 /)
3 |
5 |
7%
2 | ( / )
5 |/
(23189 /) 5 |/
(21210 /) 3 I,
(20039 /)
(jarosite
(H)
, (Motomura, 1973)
( / )
pH 7
LA 3
(2544)
(2546)

480.67 ./ 541 64096 /2544
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2 |
17 656 /|
, () 0
(H) 3 1
5 "
A5 5%
3 |
5 |
09 700 /°
5 |
5 "
3 |
18213
5.3. (ield components)
17
(yielo' components) ( 48 59) 3 [ (20058 /)

5 | '(%678 )
(471 ], Fvalue = 11621%)

7
(PH)
( 54)
2 | (1%60 /)
3 Q5% /)
5 (2695 /)
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yiel)
59)

104

(actual  yield)

2 |
17 6219 /

e 183y I,
5 I

Ny 1Re
/ )
5

3 1

319

(actual  yield)
(yield components)

17 (actual
(yield components) ( 48
17
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( ) (

) ( ) (Adriano et o, 1980; ..
EPA, 1989)
Fe, Al oxides
1 1 ( , 2531 ;Takahashi,  1966)
( 2531 ;
Yoshida, 1981)
2 |
17 (actual yield)
(yield components)

() 5
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5.4

5.4.1 17
14%
1> 7 )
1
, |
2 |
5.4.1.1
59 2| (101 )
(690 )
( 3 |
3 | (144 ) 3
(7153 )
5 |
(7136 )
3
5 | 17

17

107

i



( 2541)

5412

59)
5
2 )

05 )

2541)

17

5413

59)

(340

108

70
1 250)
(49
2 | 2B )
20 )
31230 )
3
3 226 )
5
2% )
17
/ (
2 | !
2 |
)
/
/ (49
(3.12) (312)
2 | (319) (312)
3 (337)
5 | (330) 5
3 (331)
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5 (334)

3 | (3.3) /
|
17
/ 300 ( , 2541)
2 | /
2 | ( / )
| 17
5.4.2 17
(Hooking and eating quality)
(cooking and
eating quality) (orain chemical properties)

(elongation  ratio during  cooking)

(apparent  amylose) (cel  consistency) (alkali
tst) ( )
5.4.2.1 (elongation ratio during cooking)
( 410
5.10) 2 [ (L )
(155 )

i ) 165 )
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5 (183 )

3
(1.80 )
( 2532)
17
16-18 | , 2545)
2
( )
17
5.4.2.2 (apparent amylose)
(
410 5.10) 2 | (Bu%
(25.79%)
5
(2279 %) 5 |
(2284 %) 3 1,
(2332%)
7 2428 % (  2505)

(Juliano, 1979; Perez, 1979)

540)



( )
1
17
17
54.2.3 (gel consistency)
4.10 5.11) 2 | (128 )
(9833 )
(.25 )
5 (8067 )
3
(1833 )
( 254)
17
610-1000 (  2900)
(Perez, 1979)
( 250)
2 |
( )

i)
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(alkali test)
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| 1659)

17

(571

i

112
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