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Some Characteristics of the Juices of Paddy Rice Plant Leaves

Tsunenori NISHIHARA

(Laboratory of Fertilizers)
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Table 1. Length of plant and number of tillers per plant (average value of 10 hills)

|  Kidama | Norin No 27 ‘f(—)itamii No‘120“‘ Norin No. 18 l Asahi | Toyosenbon

Date Length: Num- Length Num- Length! Num- Length| Num- Length| Num- 'Length Num-
,of top, ber of of top ber of of top ber of\of top | ber of ! of top; ber of of top| ber of
(ecm) | tillers' (em) !tillers (em) |tillers| (em) |tillers! (em) |tillers! (em) |tillers

| |

July 13th.| 481 141| 549 | 111 520 111 546 | 103 | 536 131 498 | 129

Aug. 3rd.; 707 220 785 15.3 77.0 16.0 ; 741 17.4 793 174 77.3 17.1
13th.| 921 26.6 } 97.8 17.3 90.3 19.6 ‘ 90.4 21.0 96.1 19.6 91.0 21.3
24th.| 1027 27.0 | 110.7 17.1 | 1045 19.8 | 1025 19.5 | 105.9 19.9 ‘ 101.8 20.1
Sept. 5th.! 107.8 25.3 | 118.0 16.2 | 113.9 185 1152 189 115.8 18.7 | 1089 19.9
13th.| 1120 25.0 | 128.0 16.2 | 122.2 18.1 | 126.5 189 | 1239 18.6 1 116.7 19.6

Oct. 15th.| 1236 23.3; 1314 15.7 | 129.6 17.1 131.21 18.1i 126.3 17.4 = 115.8 18.0

Remark: Kidama and Norin No. 27 are resistant against leaf blight disease, Asahi and
Toyosenbon are susceptible, and Oitamii No. 120 and Norin No. 18 are middle them.

Table 2. Date of heading, completion of heading, and manuring

Norin No. |Oitamii No.| Norin No.

Kidama % o7 120 18 Asahi

Toyosenbon

Date of heading Sept. 16th | Sept. 10th | Sept. 14th | Sept. 13th | Sept. 9th | Sept. 9th

f leti
?fafe;’dirfgmp CHOT | Sept. 19th | Sept. 14th | Sept. 16th | Sept. 16th | Sept. 11th | Sept. 11th

Date of manuring

Oct. 30th | Oct. 27th | Oct. 26th | Oct. 27th | Oct. 23th | Oct. 20th
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Table 3. Osmotic pressure of leaf juices (Atm)

Sept. 2nd Sept. 20th
Varieties July 4th Aug. 22th
Top leaves 3rd leaves | Top leaves | 3rd leaves
Kidama 11.56 9.92 6.47 8.31 9.37 9.48
Norin No. 27 12.57 9.15 7.36 7.53 8.89 9.10
Oitamii No. 120 10.17 8.04 6.59 5.66 7.89 6.98
Norin No. 18 10.40 7.83 5.93 7.96 9.76 8.46
Asahi 11.00 7.65 5.12 7.08 7.23 7.68
Toyosenbon 8,31 9.98 7.61 7.23 8.68 7.24
Average 10.67 8.76 6.51 7.30 8.64 8.16
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Table 4. Specific conductivity of leaf juices (Mho)

Sept. 2nd Sept. 20 th
Varieties July 4th Aug. 22th
Top leaves 3rd leaves | Top leaves 3rd leaves
Kidama 0.0190 0.0177 0.0129 0.0157 0.0113 0.0143
Norin No. 27 0.0202 0.0160 0.0134 0.0139 00118 0.0144
Oitamii No. 120 0.0171 0.0143 0.0125 0.0105 0.0116 0.0113
Norin No. 18 0.0171 0.0139 0.0116 0.0148 0.0130 0.0134
Asahi 0.0187 0.0143 0.0095 0.0140 0.0104 0.0134
Toyosenbon 0.0125 0.0168 0.0138 0.0125 ! 0.0119 0.0122
Average 0.0174 0.0155 0.0123 0.0136 ; 0.0117 0.0132
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Table 5. Total nitrogen content in leaf juices (9%)

Sept. 2nd Sept. 20th
Varieties July 4th Aug. 22th |—
Top leaves | 3rd leaves | Top leaves | 3rd leaves
Kidama 0.0801 0.0733 0.0497 0.0687 0.0654 0.0981
Norin No. 27 0.0671 0.0704 0.0633 0.0628 0.0606 0.1010
Oitamii No. 120 0.0563 0.0530 0.0462 0.0468 0.0604 0.0588
Norin No. 18 0.0894 0.0462 0.0409 0.0591 0.0744 0.0619
Asahi 0.0721 0.0571 0.0401 0.0569 0.0551 0.0882
Toyosenbon 0.0476 0.0642 0.0548 0.0601 0.0654 0.0766
Average 0.0688 0.0607 0.0492 0.0591 0.0636 0.0808
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Table 6. Total sugar content in leaf juices (95)
Sept. 2nd Sept. 20 th
Varieties July 4th | Aug. 22th |-— S
Top leaves | 3rd leaves | Top leaves | 3rd leaves
Kidama 1.81 2.01 1.00 1.39 1.79 112
Norin No. 27 2.01 1.82 1.42 1.45 1.66 1.29
Oitamii No. 120 1.16 1.53 1.10 0.92 1.51 0.84
Norin No. 18 1.39 1.47 0.93 1.29 1.94 1.23
Asahi 1.38 1.44 082 | 1.36 1.28 0.84
Toyosenbon 1.22 2.28 1.29 | 1.31 1.55 0.78
Average 150 1.76 1.09 1.29 1.62 1.02
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Table 7. Dry matter content in leaf juices (%)

RERR OB AT EEC Lo TE Y —

| Sept. 2nd | Sept. 20 th
Varieties July 4th Aug. 22th |
i ‘ Top leaves | 3rd leaves | Top leaves \ 3rd leaves

Kidama 4.15 4.56 2.90 371 376 | 4.38
Norin No. 27 4.20 3.95 3.45 3.34 3.68 } 3.59
Oitamii No. 120 3.26 339 2.74 2.36 3.24 2.37
No6rin No. 18 3.40 313 2.36 3.63 407 | 3.26
Asahi. 3.34 ‘ 3.21 ‘ 2.26 3.20 294 | 3.32
Toyosenbon 3.11 4.37 } 3.43 3.53 3.43 ; 3.12

: 2.86 3.30 352 | 3.34
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Table 8. Ash content in leaf juices (%)
Sept. 2nd Sept. 20th
Varieties July 4th Aug. 22th e e s
Top leaves | 3rd leaves | Top leaves | 3rd leaves
Kidama 1.36 1.32 0.96 1.08 0.78 0.97
N6rin No. 27 1.40 1.14 0.94 0.93 0.74 0.93
Oitamii No. 120 1.13 0.89 0.78 0.60 0.69 0.70
Norin No. 18 1.18 0.94 0.82 0.97 0.86 0.96
Asahi 1.08 1.02 053 0.94 0.68 0.70
Toyosenbon 0.88 1.18 1.03 0.95 0.82 0.80
Average 1.17 1.08 0.84 | 0.91 0.76 0.85
I
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Table 9. Organic matter content in leaf juices (95)

o ‘ ’J Sept. 2nd i Sept. 20th
Varieties | July 4th Aug. 22th 3 ‘ - S
| r Top leaves / 3rd leaves 1‘ Top leaves | 3rd leaves
Kidama ? 2.79 324 | 194 | 263 | 2.98 J 3.41
Norin No. 27 | 2.80 281 | 251 241 294 2.66
Oitamii No. 120 2.13 250 196 1.76 J 255 | 1.67
Norin No. 18 2.22 219 154 | 2.66 321 2.30
Asahi { 2.26 219 173 2.26 | 226 2.52
Toyosenbon 2.23 ;’ 319 | 2.40 2.58 | 2.61 J 2.36
Average 241 269 201 2.38 | 2.76 |

2.49
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Table 10. Specific conductivity/freezing point depression ratiox100

o l‘ \ Sept. 2nd ‘ Sept. 20 th
Varieties l July 4th \ Aug. 22 th i
| i Top leaves | 3rd leaves ‘ Top leaves 5 3rd leaves

Kidama : 1.98 ‘ 215 | 245 228 | 1.45 | 1.82
Norin No. 27 193 | 211 | 219 2.22 \ 160 | 1.90
Oitamii No. 120 | 202 | 214 | 229 | 293 | 177 | 1.95
Norin No. 18 | 198 | 214 | 2.35 2.24 \ 160 | 1.91
Asahi 205 | 2.25 | 2.24 238 | 173 2.14
Toyosenbon ! 181 2.03 2.18 208 | 1.65 2.03
Average | 196 2.14 | 228 224 | 1.63

1.96
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Table 11. Total sugar/total nitrogen ratio

l i \ Sept. 2nd ! Sept. 20tk
Varieties July 4th | Aug. 22th |- o - o

l | Top leaves | 3rd leaves | Top leaves 3rd leaves

‘ l l
Kidama | 22.6 274 | 201 20.3 “ 274 | 115
Norin No. 27 ‘ 23.0 259 | 22.4 “ 231 | 274 | 12.8
Oitamii No.120 | 20.6 289 | 238 | 19.6 | %50 | 14.2
Norin No. 18 | 155 31.8 | 22.7 | 21.8 | 261 | 19.9
Asahi ; 19.1 \\ 252 | 204 200 | 233 | 8.9
Toyosenbon | 256 | 355 | 235 | 29 | 237 | 11.9

|
Average | 211 | 29.1 | 222 | 211 255 13.2
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Table 12. Correlation coefficients among osmotic pressure, specific conductivity,
and total nitrogen, total sugar, dry matter, ash, and organic matter
contents of leaf juices

g;gt?gric | Ash Dry matter | Total sugar gi(;tril en Specific
content content content content conte%t conductivity
Osmotic ’ y l * % *
pressure 0.633 * E 0.742 * | 0.782 * ‘ 0.733 * 0.573 0.821
mgrsl;éc{ﬁ;ﬁ - 0.401 . 0.933 * AW;)ME.353V ; H ‘x 0 541 * ” 0.424 [
conductivity : . - ‘ . ‘
- . ‘ I
Total nitrogen |
content 0.610 % 0.349 0613* ; 0.279
Total sugar . ) ) o
content 0.779 * 0.621* 0.872 %
Dry matter 0.948 * 0.685 *
content ' '
Ash content 5 0.424 ‘

* Significant at 0.194 level.
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Réesumé

The osmotic pressure, the specific conductivity, and the total nitrogen, total
sugar, dry matter, ash, and organic matter contents in the leaf juices of six paddy
rice plant varieties were measured at the four stages of their growth. The results
obtained are as follows;

1. The osmotic pressure, and the total nitrogen, dry matter, and organic matter
contents decreased from July 4 (their transplantation) till September 2, and increased
from that time till September 20.

2. The specific conductivity and the ash content went on decreasing with growth,
and the total sugar content increased from July 4 till August 22, decreased when
measured on September 2, and then increased in the top leaves and decreased in
the third leaves on September 20.

3. The specific conductivity, and the ash and total nitrogen contents in the top
leaves were lower than in the third ones, and the total sugar content in the top
leaves was lower on Septembzr 2 and higher on September 20 than that in the third
ones on those days.

4. There were seasonal changes in the specific conductivity/the freezing point
depression ratio and in the total sugar content/the total nitrogen content ratio.
And the specific conductivity/the freezing point depression ratios of the varieties
resistant against leaf blight disease were smaller, and the total sugar content/the
total nitrogen content ratios were larger than those of the susceptible varieties
on September 20.

5. There were a certain correlations among the osmotic pressure, the specific
conductivity, and the total nitrogen, the total sugar, the dry matter, the ash, and
the organic matter contents, except between the total nitrogen content and the
specific conductivity, the total sugar content and the ash one, between the organic
matter content and the specific conductivity, and between the contents of the
organic matter and the ash.



