, 2534; FAO Project Staff and Land

0.014%

4.1
411
( 4.1) 1182 7.6 1.713
(very strongly alkaline)
(neutral)
(slightly alkaline)
, 2544 1)
( ,
Classification Division, 1973: 2)
4,12
( 4.1)
0.700%  1.610%

5.48 ppm, 281.43 ppm



1,740.96 ppm
1.59 ppm

413

21
0.005 M DTPA

( 4.1)
0531 ppm
0.016 ppm
1,82225 ppm
0.107 Ppm

27313 ppm
37.55 Ppm

Atomic absorption spectrophotometer

37

257.87 ppm, 113 ppm

(hnod (HC104)

0.001 ppm

0.096 ppm

0.003  ppm

0.018 ppm

0.10 PpM, 20 PPM .01 ppm



41

(pH)
(%)
(PD 5 ppm)
(K:0; ppm)
(ppm)
(ppm)

trace
0.10 ppm, 2.0 ppm

11.82

0.014
548
251.81

0531
0.016
1,822.25
0.107

trace
0.001
trace
0.09%

0.01 ppm

1.16

0.700
28143
113

trace
0.003
37.95
trace

1.73

1610
1,704.9
159

frace
0.003
231.13
0.018

Atomic absorption spectrophotometer



4.2
14
42.1
4211
( 4.2) 4.16-4.49
(extremely acid) ( , 2544;
1) ( ,
, 2534; FAO Project Staff and Land Classification Division, 1973:
2)

4212

39



| 2527)

(De Datta, 1981)

40

( 4.2) 0.140-0.149% 11.50-12.99 ppm
97.40-106.64 ppm
42.13
(HNOj) (HC104) 21
0.005 M DTPA
4.3)
0.002 ppm

1,214.67-1,508.33  ppm
10.10-18.92 ppm
Atomic  absorption  spectrophotometer
0.10 ppm, 0.001 ppm  0.01 ppm

0.026-0.037 ppm



+ + + 4+ o+

42

- NS

4,38
4.4
4.34
4.29
4.16
449

116N
4.26

(%9

0.140
0.147
0.141
0.149
0.146
0.144

0.64N6
5.2

95%

(PD5; ppm)

1265
12.99
1162
1212
1241
1150

0.641N
10.88

(KD; ppm)

102.24
97.40
10240
106.64
10040
105.08

0.48N6
8.09



+ + + + +

43

0.10 ppm, 0.001 ppm

trace
trace
frace
frace
trace
trace

0.01 ppm

0.002
0.002
0.002
0.002
0.002
0.002

1.55N6
1748

(pprm)

121467
1503.33
1,309.00
1,508.33
1,442.50
1469.83

2.96N6
191

95%

0.026
0.037
0.028
0.032
0.031
0.034

152\
1823

l

frace
trace
frace
trace
frace
frace

frace
trace
trace
trace
frace
frace

Atomic ahsorption  spectrophotometer

10.10
18.92
1342
18.38
16.18
1563

0.82N6
40.93

(pprm)

frace
frace
trace
trace
frace
frace



43

4.2.2 14
14
( { { )
( , 2531)
42.2.1
14 ( 4.4)
(F-value = 1.99\y 2 |,
(pH=4.73) NG (pll=4.49)
2 | 2|, (pH=463)
2 |, 2 | (pH=4.72)
(pH=4.36)
(very strongly acid) 2 |
(extremely acid) (
, 2544 1) (
: , 2534;  FAO Project Staff and Land
Classification Division, 1973: 2)
4222

14



42221
( d, F-value = 9.87)
2 2 I,
0178%  0.190%
( cd be)
2
(0.193%, b)
2 |
2 |, 2 |
42222
13.96 ppm
2
2 |,
1492 ppm, 1611 ppm 16.17 ppm (
2 |,
2 |
42.2.2]

14
0.174%

0.209%

14

¢, F-value = 25.86 )

14

44



13140 ppm
F-value = 12.40%)

ab)
(162.60 ppm,
2

186.84 ppm

be)

2 |
194.28 ppm

2 |,

0.209%, 25.88 ppm

(176.64 ppm,

I

194.28 ppm

45



+ +

.
-

44

2 |

12
2 |
2

+
[ +

F value

% CV

NS

[N R S ]

14

(pH)

"9
463 0.174d
4.36 0.20rp
473 0.178
4.49 0.190ke
463 0.193b
4.72 0.209
1.99N 987
3.89 5.21

95%

95%

(PD5; ppm)

13.96e
21.02b
14.92¢
16.11e
16.17¢
25.88°
25.86*

8.62

9%

(KD; ppm)
131.40d
140,04
1766400
162,60t
186.84°
194.28°
14

1.56

DMRT



4.2.2)
14
(HNO3 (HC104)
0.005 M DTPA ( 4.5)
42231
14 ,
Atomic absorption spectrophotometer -
0.10 ppm
4223.2
14
1 0.002 ppm
(F-value = 3.90") 2
( b) 2 |
2 GH /
0.003 ppm (
2 | 2 |
(0.004 ppm,
Atomic absorption spectrophotometer
0.001 ppm
42.2.3)
14

1,217.00 ppm

47

)



48
(F-valuc = 161Ny

2 [ (119317 ppm) ' 2 | (1,048.50 ppm)
2 | 2 [ ,(1,296.83 ppm)
2 | 2 | (1,168.50 ppm)
(885.33 ppm)
4

(F-value = 2.81NY

| (354 ppm) 2
(7.82 ppm) 2 | -
(5.15 ppm) 2 | 2
(4.43 ppm) (11.52 ppm)
42.2).4
14
0.040 ppm
(F-value = 2.28N9
2| (0.052 ppm) Al (0.035 ppm)
2 2 [ (0.052 ppm)
2 | 2 | (0.065 ppm)
(0.034 ppm) '
Atomic absorption - spectrophotometer
0.01 ppm
2 2
( )

2 |
2 | 0.004 ppm



+ + + + +

45

F- value

% cv

NS
trace

14

[N R NS}

0.10 ppm, 0.001 ppm

trace
trace
trace
trace
trace
trace

0.01 ppm

0.002b
0.002b
0.003d
0.002b
0.003d
0.004s

390
1892

(ppm)
1,217.00 0.040 trace trace 6.94
885.33 0.034 trace trace 1152
119317 0.052 trace trace 354
1,048.50 0.035 trace trace 7.82
1,296.83 0.052 trace trace 515
116850 0065 f trace trace 443
166 2286 28106
760 3012 L 1559
95% DMRT

95%

95%

Atomic absorption spectrophotometer

(pprm)

trace
trace
trace
trace
trace
trace



—_~

RO O O

/
/
/

423

423.1

(F-value = 2.27N§
(pH=4.60)

pH=4.25)
extremely acid)

4232

42321

2

, 2544

4.44

2 | (pH=438)
|, (pH=454)
(pH=4.67)

2
(very strongly acid)
1)

46)

50



0.126%

( ¢, F-value = 17.84)
2 | (0.161 %,
2 2
(
2 2 |
(
2 |,
42.3.2.2
9.65 ppm
2 |, 257
2 |, QARGA.

12.33 ppm, 12.80 ppm
F-value = 4.20%)

1427 ppm
( ah) 2
( )
2
18.83 ppm
4.2.3.2.3
88.08 ppm

0.170%

b)

0.172%
ah)

0.182%

( ¢, F-value = 54.49)



(154.36 ppm,
2 |
(126.64 ppm, b)
2 | 2 |,
2 |
157.24 ppm ~ 167.36 ppm ( a)
( 0)
2 | 2 |
2 | 2 |
167.36 ppm
2 |
2 1 2 |

0.182%, 18,83 ppm  167.36 ppm



+ 4+ + 4+ o+

46

(pH)

% (PD5; ppm)
444 0.126¢ 9,65
425 01724 14278
460 0.134e 1233
438 0.161h 12.800
454 0.170d 13.09%
467 0.182¢ 18.83a
221\ 1784 4.20%
3.89 5,86 18.96

%5%
05%
05%

(KD; ppm)

88.08¢
91.68¢
154.36*
126.64b
157.24*
167.36"

o449
6.19

DMRT



4233

(HNO))

42331

Atomic absorption spectrophotometer
0.10 ppm

4.2.3).2

(F-value = 0.29\9
2 [ (0.002 ppm)
ALUN}
2 |
(0.003 ppm)

Atomic absorption spectrophotometer
0.001 ppm

42333

(F-value = 0.89\Y

o4

(HCI04 21
0005 MDTPA ( 47)

2 (0.003  ppm)
2 [ (0003 ppm)
2
(0,003 ppm)



55

2 [ (1,298.67 ppm) ' 2 (1,348.67 ppm)
2 | 2 (1,338.50 ppm)
2 | 2 (1,461.17 ppm)
(1,600.33 ppm)

(F-value = 1.69\y
2 | (781 ppm)

2 (11.86 ppm) 2 |

2 | (456 ppm) 2 |
2 ’ (5.74 ppm) (11.30 ppm)

4.2).3.4
0.030 ppm
2
0.039 ppm 0.045 ppm ( b, F-value = 5.14%)
Loy
2 | ' 1
2 2 | 2 |

0.076 ppm, 0.077 ppm
0.072 ppm ( a)

Atomic ahbsorption spectrophotometer
0.01 ppm

(0.077 ppm)



+ + + o+ o+

47

2 |
2 |
2 | + 1
2 |+
F-value
% v
*
NS
trace

0.10 ppm, 0.001 ppm

trace
trace
trace
frace
trace
trace

0.01 ppm

0.002
0.003
0.002
0.003
0.003
0.003

0.29N6
32.20

(ppm)

1,097.12
1,600.33
1,298.67
1,348.67
1,338.50
1461.17

0.89N6
22.74

0.030b
0.045h
0.076'1
0.03%h
0.0773
0.072a

b.14*

frace
trace
frace
frace
trace
trace

frace
trace
frace
frace
trace
trace

9%

Atomic absorption spectrophotometer

12
11.30
181
11.86
4.5
5.74

1.69N6
48.53

DMRT

(pprm)

frace
trace
frace
frace
trace
trace



43

431

2 |
388.10
be)

1

411.25

L

49)

f 35017

¢, F-Value = 43.38%)
R
VA

660.86 ./

(446,95

5021

9%.78 ./

/

/

o7



4.8

F-value

% cv

95%

DMRT

(1)

350.17 ¢
610.653
388.10 r
125k
446.95 b
660.86 a

43.38'
1.00

58

95%



44

59

1.8-8,000 ppm, 0.1-25 ppm, 11,500-144,000 ppm 2.3-1,700 ppm

2520)

441

(2541)

4411

. 2545)
(
(0-2%)
(25-349%)

(%41 . EPA, 1989)

( ,
1
(rétrogradation)
( , 2541,
, 2541)
(10-19%) (20-25%)



60

1( 4.9)
(F-value = 0.52\§
2 | ,(16.61%)

2 | (1667% 2 |
2 | (16.40%) 2 |
2 | (16.63%) (17.24%)
16-20%
4412

(Perez, 1979)

(26-40 ) (41-60 ) (61-100 )
1 49)
(F-value = 623)
"B
PN ( be 0)
2 1
2 ' be) 2 |
2 | 1517
( a)
69.00 ( ah)
72.33
61-100
4.4.1.3

( . 2541)



12-16

(F-value = 1.07TNY
1 2 |
‘ 2 | (6.55)
2 |, (6.65)

16.40%
6-7

67, 45
1624 2%
1 49
2 | (65
(657) 2 |
2 |
(6.43)
67
(
1 2
6267
1

61

13



+ + 4+ 4+ +

49

NS

/

+
+
F- value

% cv

1641
17.24
16.61
16.67
16.40
16,63

0.52N6
4.39

95%

95%

12333
69.00
6250 £
61.00e
62.67 fr
1517

6.23*
6.10

95%

DMRT

6.20
6.43
6.15
6.57
6.55
6.65

1076
5.3



63

4.4.2
(HNOj) (HC104 21
( 4.10)
4421
Atomic absorption  spectrophotometer
0.10 ppm
4422
Atomic absorption spectrophotometer
0.001 ppm
4423
Atomic ahsorption spectrophotometer
2.0 ppm
4424

Atomic ahsorption  spectrophotometer
0.01 ppm

1 2 |
[ Atomic absorption spectrophotometer



+ + + + +

4.10

o trace

+ 2 |

+ 2 | 4+
F- value

%cv

0.10 ppm, 0.001 ppm, 20 ppm  0.01 ppm

trace
frace
trace
frace
trace
frace

trace
trace
trace
frace
frace
trace

frace
trace
frace
frace
frace
trace

Atomic absorption spectrophotometer

(pprm)

trace
frace
frace
frace
trace
trace
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