41

411

17 (pH)
( )
41.1.1 (pH)
(pH) ( 4) 11.82
(pH) ( 4.2) 3.50-3.56
4.1
( =2:) 11.82
(%) 0.014
(P20 5; ppm) 5.48

(KjO; ppm) 251.87



4.1.12
( 4.1)
0.014 %
4.2)
4.2
( )
+
+
+H{ ¢+
+ 3 1,
+ 31 +{
+ 3/ '+
+ 31+
+ 5 11
+ 5 1 +{
+ 5 1+
+ 5 [ +{
F-value
%cv

‘NS

0.072-0.082% 5.21-5.42 ppm

(pH)

3.52
3.54
3.56
3.56
351
3.54
351
3.53
3.54
3.50
3.52
3.5
7.02\8
532 %

97.65-101.73 ppm

(%)
0.075
0.072
0.082
0.072
0.075
0.075
0.072
0.082
0.075
0.082
0.075
0.082

19.03N5
9.47 %

257.87 ppm

(P2 5 ppm)

531
5.23
5.28
521
542
5.24
5.23
5.26
5.28
5.25
5.22
537
38.96N5
8.52 %

3

5.48 ppm

(K.,0; ppm)
97.67
99.33
101.73
98.21
99.67
101.27
98.21
99.73
101.27
99.30
97.65
99.67
19.600
732 %

9 %



4.1.2
4112 14
20 2
5 |
(PH)
( 4.3)
(PH = 5.12) (a
(pH = 3.68)
5
(pH=5.01)
(pH)
3
3 | ' (pH=423)
3

F-value = 84.20%)
(pH = 3.60)

14

12531)
16-20-0

14

40



(pH) pH 3 386 3.94

(pH)
(pH)
(]
L
14
( 4.3) AN
0.196 % (a
F-value = 112.56") NG
(0.175%) 5
0.161 %
O <
3 0.156% 0.155 %
0.155% WAL
5 0.152 % 0.150%
3, (
0.142 % 0.128% 0.093 %
5
2
14
( 43) 5
17.87 ppm
(a F-value = 64.80%) 5

17.10 ppm (b) 3



42

] 3 1,
16.87 ppm 16.86 ppm (c )
5
16.06 ppm 16.03 ppm (d )
5
15.82 ppm 15.80 ppm (e ) 3
3 ,
( ) 1438, 14.23, 1247
10.57 ppm (f.g,h i )
5
3
14
( 4.3) 5=/
(177.60 ppm) 259, (174.47
ppm) (a
F-value = 87.50%) o
5 |, 3
3 156.80, 145.20,
142.34 139.67 ppm (b )
5 |,
130.36, 127.73 122.38 ppm (c ) 3
I 116.84
102.47 ppm (d )

87.47 ppm (e)



2
43
( )
4
+
+{ +
+ ' 31
+ 31+
+ 3 | +
+ 31+
+ 5 |/
+ 5 1 +{
+ 5 | +
+ 5 | -
F-value
% cv
n*
2 **
3
%%
4
%%
)

3.68k
3.601
3.94'
3.86
4.23e
4.451
451e
4.01h
5.12"
5.01e
5.08h
4.83d
84.20*
9.75

DMRT

DMRT

%%

(%)
0.093h
0.156J
0.128e
0.161e
0.142r
0.152e
0.155
0.175b
0.150e
0.161e
0.155d
0.196“

112.56*
11.37

DMRT

14

(P,05 ppm)

10,57

15.82¢
12.47h
16.06d
14.23e
16.86e
14.381
16.88e
15.80e
17.10b
16.02d
17.87"
64.80'

23.77

%%
9%

43

(KjO; ppm)
87.47¢
127.73¢
102.47d
130.36e
116.84d
139.67h
142.34h
174.47*
122.38¢
145.20h
156.80h
177.60%
87.50'
14.32



4122 2
(PH)
( 2531)
(2522)
( | 2526)

(vegetative phase)
(reproductive phase)
phase) (De Datta, 1981)
(photosynthesis)

. 2513)

(life  cycle)
90-180
(Growth and Development of Rice)
(Vegetative phase)
(Ripening phase) ( , 2527)

44

14

(ripening

1 2527)

3
(Reproductive phase)



F-value

BBy )

Mejosis

rice

<) -4r.-.
& Wu

(2m)

L)~

crospor

(n)

e
B
3
Y
h',:',f )
&/

Pollen grain \/

Fertilization

¥
93507 iciaet, 2527

3UN 4.1 2995%30 (life cycle) ¥pI912

(pH) 2
(Growth and Development of Rice)
(life cycle) 150
J (Tillering)
14
7-10
(Vegetative phase)
( 2527)
(pH) 14
4.4)
(pH) 3.92 3.88 (cd

38.25%)

45

iy



46

1 1 3 | "(pH=3T11) ] (pH = 3.63)
( ) (pH =3.61) (d ) 3
] (PH =4.10 (c)) 5
I (pH)
5
5 ] 5
5 (PH)
511, 5.09, 5.08 4.92 (a ) 3 |
] 3
(pH) 450 434 (b )
14
( 4.5) 5| ' (0.198 %)
(a F-value =
5852 ") ! 3
0.181
0.180 % (b) 5 (0.173 %)
(0.173 %) 5 (0.172 %)
(c ) 5
(0.168 %) 3. (0.162 %)
3 ! (0.156 %) 31 " (0.152 %)
(0.140 %)
0.098 % 0)



47

; (Maximum Tillering)

30
(Maximum  Tillering) (Panicle
initiation) (Vegetative
phase) (Reproductive  phase)
(Panicle primodia)
(Panicle development)
(pH)
(Maximum Tillering) ( 4.4)
(pH) 3.96 (cd F-value = 41.55%)
(pH = 3.71 (d))
3 (pH = 4.08)
(pH =3.98) (c ) 5
(pH)
5
5 5
5 | (pH) 5.09, 5.08,
5.05 4.87 (a ) 3
3 3
(pH) 447,442 4.3
(Maximum  Tillering) ( 4.5) 3 |
0.166% (cd F-value = 92.25%)
' 3
(0.164 % (d) 5[ " 011 %)
3 (0170 %) (¢ )



48

5 (0.200 %)

(0196 %)

( ) 5 (0.184 %)
5/ (0.182%) (0.182%)
3 (0.180 %)

(b )

0.152 % ()
0.102 % ()

(Maximum Tillering)

(Vegetativephase) (Reproductive phase)
(pH)
(pH)
. (Booting)
(Booting)

(Reproductive phase)

(
, 2527)
2
46-0-0 10 /
(pH)
(Booting ) ( 4.4) 5
(pH) 5.06
(a F-value = 64.32") 5 [
5 (pH)

502 501 (b) (oH)



3.59 (0 5
(pH = 4.90(c)) 3 (pH = 4.43)
3 (pH = 4.41) (d )
3 | "(pH =438 (e)) 3
(pH = 4.22 (f)) (pH = 3.96)
(PH = 3.94) (g ) (pH = 371 (n)
(Booting ) ( 4.5) 5
(0.205 %)
(a F-value = 75.36%)
0.201 % ()
0.105 % (h)

5 (0.19 % (c)) 5 |
(0.189%) 3| (0.189%)
(0.187 %) (d ) 5 | (0.181 % (e))

3 (0.174%) 3 1 (0.172%)

3 (0.170 %) (f )
(0.163 % (e))
(Booting)
(PH)
(Flowering)
(Heading)
(Flowering) (Reproductive
phase)
46-0-0 10 /

14



2531).
(PH)
(Flowering) ( 4.4) 14
2 5
5 (pH) 5.02
(a F-value =79.73%)
/ 5 |
(pH) 4.87 4.84
3
(c) 3 (pH = 4.38)
3| "(pH =436) (( )
/ (PH)
(pH=3.93)
(f )
9) (PH)
(h)
(Flowering) ( 4.5) 5
(0213 %)
(a F-value = 48.23%) 5
0.208 % (b)
(0204 % (c)) 3
(0.195%) 5 | (0.194%) (d
5 1 ' (0.192 %) (0.191 %) (e )
3 1 (0.181%() 3 1 (0.177%)
3 | (0.176 %) (g )
(h)) 0.107 % (0
(PH)
3

50

4.44

3.74
359

(0.170 %



5]

. (Pollination and
fertilization)

(Reproductive  phase)
(Pollination and fertilization)

(PH)
(Pollination and fertilization) ( 4.4)
5 |, 5
(pH) 5.24 5.23
(a F-value =47.719
5 Yh¥
(pH) 5.10 5.08 (b )
3 | (pH = 431 (cd))
3 (pH =4.46 (c))
s -
(pH =4.22) Baaf (pH =4.21) (d )
(PH) 375 (¢)
(pH = 3.69 (f))
(pH) 3.37 (h)
(pH)
(Pollination and fertilization) ( 4.5) 5
(0.205 %)
(a F-value = 69.48%) 3
/ 0.198 %
5 (0.191 % (c))

(0.185 %) 5 (0182 %)



( ) 5/, (0178 % (c))
(0.174 %) (0.172 %) (f )
(0.168 % () 3
(0.159%) (h )
0.103 % (0

(Reproductive phase)

3

/ 1

(pPH)
(Milk grain)
7-10 (Milk grain)
(PH)
(Milk grain) ( 4.4) 5
(pH) 5.38
(a F-value = 85.32%)
(PH) 5.20 (b)
(pH) 3.24 (0
(PH = 3.43) (h) 5
(pH =5.11) 5 | (pH = 5.09) (c
3 (pH =4.34) 3
3 (pH = 4.28
3 (pH =4.16) (e)

(pH =3.69) (f) (pH =3.56) (9)

(Milk grain) ( 4.5) 3

/

)

) (d

3 0.166 % (ef

/

/ 1
(0.162 %)

52

(Mature grain)

F-value = 98.26%)



53

? A
(0.164 %) (0 (0.168 %) (c)
5 [, (0.208%)
(a F-value = 198.96%)
3
0.195 % () 5 |, (0.186  %)(c)
5 (0.174 %)
5 [ (0172 %) (d ) 3 (0.158 %)
(@) (0.142 %) (h)
0.102 % (0
(pH)
(Milk grain) (pH)
(Mature grain)
" (Mature grain)
(PH)
(Mature grain) ( 4.4) 5
(pH) 5.40
(a F-value = 68.24*) 5
(pH) 5.26 (b)
5 (pH = 5.13) (c) 5
(pH = 5.01) (d) 3 (pH = 4.30) (e)
3 | (pH = 4.18) 3
(pH = 4.21) (f ) 3 (pH = 4.09) (g)



(PH)
(pH =3.33) ()
grain) ( 4.5)
(0.205%)
(a F-value = 44.36%)
5
0.176 % 0.168 % (
5 (0.162%)
3 (0.159 %)
3
0.149 % (f )

0.135 % (q)
0,096 % (h)

(Mature grain)

5

d

3

/

(pH = 3.36)

0.186 % (b)

/

(0.160%)

)

54

1(Mature

(0.158 %)



55

4.4 (pH) 2 14
(pH)
1 2 3 4 5 6 7
( ) 361 3.6le 359" 35%h  3Ble  3.43h 3.3
+ ] 363 3710 371h 3Tde 3371 3241 3.3
t 392 396 3965 3931 369r 356e  3.49h
t] o 388 3.98e  3.948 3921 375 3691  3.421
+ ’ 3 4380 4420 438e 4360 431 4280 418
+ o3 4500 447b 4430 4d4de  4d6e 4340 4.21r
+ 3 /¢ 434h  441e 4410 438d 4210 416e  40%
+ 3 1+ ul 4108 423 422r  424e  422d  4.28d  4.30e
+ 5 | 508" 505" 5020 502" 510b  5.09%  5.01d
+ 5 509 487"  490e  4.86b  5.23° 5200  5.26b
+ 5 | ¢ 511" 508 506" 502" 508 5.1l 5.3
+ 5 |+ + 492" 509" 5.02b  484h 524" 538 540"
Fvalue 38.25%  4155% 6432  7973%  4T71*  85.32%  68.24*
%cv 526 612 723 425 582 646 9.79
) * 95%
2)
95% DMRT
3)
95% DMRT
4) 1 ab
a b 9% DMRT
5)
1 (Tillering), 2
(Maximum Tillering), 3 (Booting), 4
(Flowering), 5 (Pollination and fertilization),

6 (Milk grain) ! " (Mature grain)



4.5
14
( )
.
.
+ +
£ 3
+ 3
£ 3
£ 3
+ 5
+ 5
+ 5
+ 5
C D)
)
3)
4)
a b
9)
(Maximum Tillering),
(Flowering),
6

F-value
%cv

5

/
/

3

%%

%%

2

(%) 2
1 2 3
0.098'  0.102r 0.105h
0173 0.182b 0.187d
0.140h 0152  0.163s
01810  0.196"  0.201b
01525 0.166  0.172f
0.156r 0.170'  0.170f
0162 0.164d 0.174r
0.180b  0.180b  0.189d
0.168d 0171  0.181°
0.173'  0.184b  0.189d
0.172' 01820  0.196"
0.198"  0.200"  0.205"
58.52%  92.25%  75.36*
1043 256 5.6

DMRT
DMRT
1 &
95%
(Tillering),
(Booting),

(Milk grain)

4
0.107'
0.191"
0.170b
0.204e
0.181f
0.177s
0.176s
0.195d
0.192'
0.194d
0.208h
0.213"
48.23*

4.56

DMRT

4

(%)
5
0.103'
0.172f
0.159b
0.185d
0.174r
0.168s
0.162h
0.198b
0.178°
0.191e
0.182d
0.205"
69.48*
8.84

56

6
0.102'
0.164f
0.142h
0.168'
0.166'f
0.166
0.158s
0.195b
0.172d
os
0.174d
0.208*
98.26*

5.64

%%

7
0.096h
0.160'
0.135s
0.158'
0.149r
0.159'
0.1491
0.186b
0.168d
0.176'
0.162'
0.205"
44.36*

1245 1

(Pollination and fertilization),
(Mature grain)



(

4.1.3
(PH) (
)
4131 (PH)
(pH)
4.6) 5 f
5 | (pH = 505 (a )
5
= |
(pH) 4,95 4.94 (b )
I (PH)
3
3
417 416 4.09 (d )
(pH) 3.46(e)
) (pH =3.38) (f) (PH =3.30)
(PH = 3.28) (g ) (pH)
(H)
(pH)
(PH) 3
5 1, (PH)
(Very  Strongly Acid)l
(pH)

(Extremely Acid) (Very Strongly Acid) (
, 2534; FAO Project Staff and Land Classification Division, 1973:

57



58

4.1.3.2
L
( 4.6)
0075 % (9)
0.141 % (ab F-value = 94.64)
5
(0.138 %) (b) 5 (145 %)
(a) 5 3
0.132 % (c )
3 5
3 0.126 %,
0124%  0.123 % (d ) 3
0.119 % (e)
0.100 % 0.098 % (f )
5
2.
( 4.6)
8.35 ppm (k)
5 |/ 16.88ppm
(a F-value = 41.71%) 3



59

5
16.30, 15.96, 15.90 15.41 ppm
5
14.25 14.24 ppm (g )
3 I, 3 I,
13.62,
13.22 12.27 ppm
5
3.
( 4.6)
84.00 ppm
(f F-value= 19.97%) 5
165.00 ppm (a)
D
3
146.67 13520 ppm (b )
5 I, 3
122.38 121.13 ppm
(c ) 5
110.18 ppm (d)
3

3
101.22,96.32,95.13,02.70  92.21 ppm (e )



2
4.6
()
t 1
o+
+ 14
+ 3
+ 31+ !
+ 3/
t 311+
+ 5/
t " 5[+ !
+ " 5]+
+ 7 5+ 4
Fvaluc
% CV
C])
)
%%
3)

(PH)

3.38r
3.30e
3468
3.28¢
4,09
4,

4,
4.28¢
505
4.94h
5.08’
4.95h
9.21*
13

DMRT

()

0.075¢
0.100f

0.141b
0.132¢
0.11%
0.123d
0.126d
0.132
0.124d
0.145’
0.138b
04.64*
551

95%

(pA ; ppm)
8.35K
16.30e
12,27
14.251
B2
15.90e
13.621
16.35h
14.24e
15.96d
154
16.88’
4171*
102

DMRT

60

(K.,0; ppm)

95%

84.00
95.13¢
92.70e
96.32¢
92.21e
121.13¢
101.22¢
135.200
110.18d
146,670
122.38¢
165.00’
1997*
1421
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42 ! 17 14 %

1

17 (actual yield)
(yield components)

421 (actual yield)
17 4.8)
4976 ]
(5632 /) (6421 1 )(g  F-Value = 102.39%)
5
23189 . () 5
3
21210 20139 . (b >/ 3
18023 ./ '(c)
5 12641 ' (d)
3 5
10624 10171 (e )
3
8825 8436 . '(f )
(actual  yield)
17
5 )



422

47

14%-=

P (yield components)
1,000 '
[ . X | X
14%
X[ (L00-%

(yield components)

31.33
56.67
45.33
61.33
64.00
15.67
62.00
78.00
64.67
76.33
67.00
88.00

67.11
76.24
69.47
16.27
81.36
87.44
80.56
96.44
85.62
100.38
88.16
109.69

(yield component)

1,000

1,000

23.97
26.93
29.33
28.90
25.90
26.60
28.13
30.17
30.03
30.07
30.47
30.13

X (L6/1000)

)/ (100-14) ]

17

(yield components)

%

20.42
20.57
20.80
19.07
20.18
2047
17.90
21.43
16.75
21.21
19.47
20.72

62



429.60

041 )
11621 )
3
338.20
5
5 |
/ (c )
215.98, 204.55
17141 13660 (e

(yield components)

(yield components )

(actual yield)

331.26

/
I ()

A

200.58

17

17

63

17 ( 4.8)
(f F-Value =
5
( )
3
269.59, 260.69 256.78
3
3
= (d )
5
2
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o1 Ol Ol Ol LW W W W

95%

95%

actual yield
49.76'
64.21'
56.32¢
88.25f
84.36f
180.23e
106.24¢
201.39b
101.71e
212.10b
126.41d
231.8%
102.39”

8.42

DMRT

DMRT

17

(1)
yield components
744
171.11e
136.60e
204.55d
200.58d
260.69¢
215.98d
331.36b
256.78°
338.20b
269.59°
429.60a
116.21**

10.32

99%

DMRT



43
43.1
43.1.1
4
3 (Medium) (Short) (
3
(a F-value = 19.07%)
3
(b )
(7.36 )
[ (7.36
(7.26 )
(c )
(7.00 ) (6.97

6.90

17
17
( ., 2542)
= 4.9)
1 (Extra long) 2 (Long)
, 2540)
17 (
5
7.58 1.57
YER
153
5
[ (7.36 )
)
)

)
(d )

65

49)

1.44
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17
17 3
5 |/
43.1.2
( , 2541;
, 2532)
17 (
4.9) 3 1
2.30 (a F-value =19.077) 3
(2.26 ) 5 (2.25 )
3 (2.25 )
(2.25 ) (b ) 3
2.23
(c ) 5 |,
(2.20 ) (2.22
) (d ) 5 | (215 ) (6)
3
17
5 |/
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43.1.3
3
(Slender) (Medium) ] (Bold) (USDA, 1982)
17 ( 4.9) 5
5 3
3.40 3.37 3.37
(a F-value = 13.88%)
3
5
/ 3.35, 3.34 331 (b )
5 I
/ 3.21 3.20
(c ) (3.18) (3.12)
(3.12)
(3.11) (d )
17
5 5
3

17
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17

49
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432 17

(Cooking and eating quality)

(Elongation ratio) (Apparent amylose)
(Gel consistency) (Alkali test)
( ) 17 | 4.13)
4321 (Elongation ratio during cooking)
17
4.10) 1.55
(h F-Value = 135.29%)
3 1.76  (cd)
(175 ) (d) 5 (176 ) (c)
5
183 (3) 3
180  (b)
5
172 1 (e )



1.70 1.69

43.2.2

(Gel consistency)
1979; Perez, 1979)

4.10)

(a F-Value =

5

2341, 2331, 23.24, 22.93, 22.89, 22.84

)

83.82")

) 3
1.66 1.65 (9
(Apparent amylose)
(Alkali spreading value)
25.76
3
3
/
gy
24.19,
22.19 %
17
5

70

(Juliano,

17
o

25.79 %

24.08, 23.63,
(b, c d e fghij k

17



(

4.10)
58.33

75.67, 75.25

1

1

17 24-28 % (
4.3.23 (Gel consistency)
(
5 '
80.67 (a)
5
5
74.83 (c )
5 3

13.67,72.33, 70.67, 69.50, 66.00 60.33

(61-100 ) (

,2545)

61

F-Value

78.33

, 2545)

17

113.21")

(b)

(d,e f g,



72

4324 (Alkali lest)

(Galatinization temperature) 14-24
( , 2541)
17

( 4.10)

(4.72) (h F-value = 80.51%)
5 | 5.29 (fg)

3 1 (5.27) (g)
(5.32) (f) 5
5.83 (a)
3
571 () NN
5.61 5.58
(c ) TN
5 5.53 5.52 (d )
EAVLY
5.43 5.40 (e )
()
17 5 (
2545)
17



4.10

i

95%

95%

()
1.55h

1.65e
1.75d
1.72¢
1.66s
1.76
L7
1.80b
1.69%
1.77¢
1.72¢
183"
1.60-1.80
1.60-1.80
135.29**
10.78

DMRT

DMRT

73

(%) ( ) ()

25.7% 58.33]

25.76“ 60.33'

23.24s 12.33e

22.94h 15.25¢

23.63d 66.00N

24.19h 70.67f

23.32f 73.67d

22.89' 78.33b

23.41e 69.50s

24.08e 74.83¢

22.84) 75.67e

22.79k 80.67¢

24-28 61-100

12-19 61-100

83.82* 11321

5.2 1.28
95%
99%
b
95% DMRT

4.72h
5.32*
5.58¢
5.43¢
5.2Ts
5.40e
5.61e
5.71b
5.29%
5.53d
5.52d
5.83"
5
6-7
80.51*
8.18
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