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Studies on Leaf Analysis.

1. Seasonal variation of carbohydrates in rice plants

Giichi Haszcawa and Taka_af;i OsBa
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TABLE 1 Growth and Yield

Treatments\‘NI;K|PHK'N]IH{l I\IIVP IX l ‘g l % ‘

Vil
No.

Fertilizer

Date

uly, 3
J/-; 4 16
” - 30
Auvg. 13
Sept. - 11
Oct. 1

2,-N

uly, 3
:{} 16
” 30
Auvg. 13
Sept.' 11
Oct, 1

. 3,
uly, 3
:L v 16
d .30
Auvg. 13
Sept. 11

Total weight
above-ground
Leaves and
stems
Rough Rice
Hulled Rice

44.6
62.6
82.8
96.1
1152
114.0

o. of
85
12,2
125
114
10.7
10.0

9.5
10.1
117
132
15.0,

4.84
3.03

'1.76
1,18

Growth
1. Plant Height (cm)

‘ 387
504
714
835
991
992

50.1
27
972

45,5/ 45.837.8/36.0)
66.8| 62.547.7/45.9
90.0 83.]65.6
108.41105.1| 993/79.0
113.7/126.6123.8| 97.5/ 95.5|
122.6124.9121.6,98.7| 94.6

63.5

1 76.4

5.9
82
92
82
7.9
7.7

9.6
114
12,7
14.9

Yield (

3.17
173
144

Tillers or

114
135
124
118
11,0
103

104
117
131

145

4.87
3.68
119

113

Ears per plant
10,8 7.6] 4.5} 6.0
154 135! 7.8] 7.6
153] 153 92 95
14,0/ 15,0, 85! 84
13.9| 143| 82| 7.6
134 144] 7.9, 7.8

No. of Leaves in Main Stem .

4.85 4.85
3.72/ 3.30 1,40 127

1.13] 1.56 1,30 1,14
0.74} 0.85 1,06, 1,13, 1,05

|

2.70. 241

I
|
i

99 ‘98 96 93|
118/ 113114/ 112
12,0/ 12.9,12.7/12.6
145| 14.1|145)14.1

kg./Tsubo)

35.1
44.6
59.8
74.7
96.5
96.8

Toooooe
OO UL

113
125
14.0

2.50
140

111
0.85

TABLE 2 Carbohydrate Contents in Leaf Blade and Leaf Sheath of Rice Plants
. (% in dry matter)

Fertilizer Treatments

Part of plant I I - il f il V. Y - Vi VIl
- LBHXLSXTLB.JLS.|LB. LS. |LB.JLS. | L.B.]L.S. | L.B. I L.S. | L.B.{L.S. [ LB.[L.S.
Reducing Sugar
July, 21 010, 016 005 0 0.05| 037 010 O 0.02] 2,75/ 010, 030} 0,15 0.20; 012 020
77 14 | 0.09) 106/ 018/ 029 011 051 025 040/ 013 043; 017 095 0.16] 2.07| 020 042
V 28 | 025 043/ 023 066 027 038 033 235 021 —| 024 033 029 029 026 087
Aug. 11 |-051] 040 028/ 016/ 030 029 038 034/ 058 052 016 012/ 016/ 0.08 022 0.09
27 30| 039 0.76] 0.66 145 073 1.17| 097 .1.26/ 056 1.62|. 0,58 031 0.60] 044| 042 0778
Sept. 9+ 0.24| 0.89 038 061 044 087 039 122| 036 254 021 148/ 0.01f 035 021 090
2 24| 0,65 047} 072 022| 069 034| 067 051 054 058 068 012 055 024/ 089 051
QOct. 91 123| 033 056/ 030, 113 066 078 029 063 020 045 082 041 026 058 018
‘ " Sucrose -
3 July,' 2| 325 132 230 127 216/ 082 193 042 085 142 133/ 050 197 034} 073 048
5 pa 14 |7 149 026/ 254 1,09 097, 105 2.11] 1,08 187 156 266/ 016 232 051 163 0.53
w| 7 28 | 1.23] 212! 267 213 2,00 164 1.24] 158/ 166 —| 3,06/ 0,62, 251 197 320 0.73
B Aug. 11 | 257 154] 3.700 1,78 2,720 227/ 3.28 2921 405 3.92 194 184 3.12[ 094 4.00 206
a1 7 30 | 4.69) 357 318 188 359 054 331 3,19 343| 2,04/ 3,57 2.03| 3.77] 3.23' 3.63; 2.80
g | Sept. 91 249 624 217 376 147 3,69 170; 3.20 121 490 219 475 3.00 4'451 248, 4.83
‘»(}"i 7y 24 | 470 :6.61] 298 184 537 178/ 539 6.84] 3.99 513 529 207 4.86] 4.95 3.76/ 075
- 1 Qct. - 9| 3.67, .095 288 0066 424 044) 391 025 101 0,78 128 014 140 051 178 1.03
. L Starch .
| July, 2] 095 0 0 0.90; 0.56|. 0 0.38| 0,68 0,11I 0.55] 0.41| 043 021 0.24]| 017/ 017
* Ay 14| 021 009 023, 019 021 015 023/ 028 023 035 038 016, 031 017 022/124
2 28 | 044149 | 066 352 030 17.6 | 037 2.03] 031 —| 029 4.64] 033 6.49, 0.34{11,6
.| Aug. 11§ 025/ 10.1.] 057,239 | 046/ 7.9} 031 2.61] 044 58 | 093150 | 0,69 336, 045 5.6
Tl o0 3001 0270 3197070 062 021 1220 015 027 012 159 029 258 033/10,7 | 013 74
Sept. 9 | 0.04] 4.00, 010/ 2,75 005 - 328 0,05 3.15 001 206 011 033 0.03 0.66/ 008 184 .
24 | 0177073 014] 045/ 015 099 012/ 128 015 112/ 007 2.97 018 431 0.02 0.74
Oct. 9| 002 0124 007 0716/ 002 049 002 009 008 029 003 003 001 104 007 0.89

Remarks : *L.B.=Leaf Blade, L.S.=Leaf Sheath; + Sampling part later Sept. 9, L.B. is only Top

Leaf, and L.S. is Top Interenode.
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Fig. 1. Carbohydrates content of Rice Plants at different stages.
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Résumé

Carbohydrates, that is, sucrose, reducing sugar,
and starch in leaf blade, leaf sheath, and top inter-
node of rice plants were determined by photoelectric
colorimeter by field experiment grown on varied fer-
tilizer treatments.

In complete plot, as normal growth was observed,
sucrose content in dry leaf blade ranged from about
1 to 5%, gradually increasing as growth proceeds.

At flowering stage, temporary decrease was observed,
but in leaf sheath it was no evidencee. We assume
that at flowering stage ear demands much carbohyd-
rates, so that sucrose are transported from leaf blade
to ear. Reducing sugar content in leaf blade and leaf
sheath ranged from 0.1~195. It is appeared that in leaf
sheath maximum’ value was observed tillering and flo-
wering stage. Starch was scarecely observed in leaf .
blade, but in leaf sheath contained remarkably, for -
example in complete plot 1595, at the stage between
vegetative and reproductive phase — probably’ in- the
ear bud formation stage. This is a notable physiolo-
gical function of rice plants.

On the difference by varied fertilizer treatments,
especially in respect to starch content in leaf sheath,
NP or N plots reduced starch content, but K. plot
increased, -We consider that K element indicates the
rate photosynthesis. :

For the nutritional diagnosis of rice plants, we
propose that starch content in leaf sheath at suitable
stage i3 important index.



