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Studies on the Growth and Nutrient Uptake of Flag Leaf
and Chaff of Rice Plant in Cold Injury Location

1. Difference of Some Inorganic Elements of Grain Chaff
Having Different Rice Variety and Elevation

Kim, Y. J¥ S. I Choi*, J. S. Ra* and J. H. Lee**

ABSTRACT

In 1980, rice was considerably damaged by abnormal low temperature. In this paper, to determine the
effect “of low temperature on the growth and nutrition of rice, the experiment were carried out: varietal re-
sponse to low temperature in the region with different elevations. Regional differences of heading response to
low temperature were observed among varieties. The difference of days between regions were bigger in tongil
lines than Japonica lines. Especially, Milyang 42 and Hangangchalbeo might belong the cold suceptible group,
since the varieties were severely delayed their heading in the high mountainous region as comparred to plain
region. The delay of heading with low temperature was brought out grain sterility, and fertility and ripening
ratio is influenced cold tolerance and elevations, and it’s decreased yield. .

Varieties with higher grain sterility by low temperature have higher total nitrogen content, but tended to
have lower potassium and phosphate contents in the flag leaf. High content of total nitrogen, low contents
of potassium and silicate were observed in the sterilized grain chaff an the opposite result were noted in the
ferilized grain chaff at the ripening stage. The results reveal that the balance of these mineral element may play
an important role in ripening and possibly cold tolerance.
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Tsble 1. Cultural practice in experimental locations.

sea level Sowing Trans- No. of Plant Fertilizer application
Area planting seedling density (kg 10a)
(m) date date per hill (m) N : P,Os : K20
Iri 8 Apr. 25  June 10 3 30 x 15 15 10 12
Muzu 180 Apr. 12 May 27 4 26 x 14 15 9 10
Jinan 303 Apr. 11 May 26 4 26 x 14 15 9 10
Jangsu 430 Apr. 8 May 20 4 26 x 14 15 9 10
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Table 2. Varietal differences of the growth
duration (from transplanting to hea-
ding date) according to locations.

Varietal

Variety
group

Iri Muzu Jinan Jangsu

Milyang #42 75 85 85 108
Seogwang 76 78 87 94
Milyang # 23 72 84 83 98

Tongil Hangang Chal 76 87 93 111
lines Cheongcheong 73 84 8 106
Saitbyul 71 82 87 98
Milyang # 30 67 85 94 100
Taebaeg 64 74 80 91
Dobong 58 65 68 75
Japoni- Reimel 55 64 66 71
ca Ragdong 74 82 86 98
Jinju 71 82 84 08
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Fig. 1. Varietal differences of fertility ratio and
growth duration according to locations.
Locations : 1-1Iri, 2-Muzu, 3-Jinan, 4-
Jangsu.
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Fig. 2. Relationship between fertility ratio and pol-
ished yield.
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Fig. 3. Relationship between ripening ratio and pol-
ished yield.
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Table 3. Comprison of inorganic elements in flag leaf within two varietal groups.

Location Variety T —-N P,0O, K,O Ca Mg Si0,
It Tongil * 1.013 0.370 1.053 1.020 0.201 14.66
Japonica ** 0.970 0.480 0.578 0.518 0.358 14.18
Muzu Tongil 1.099 0.325 0.799 0.881 0.174 12.56
Japonica 1.015 0.435 0.520 0.490 0.338 12.60
Jinan Tongil 1.226 0.295 0.699 0.774 0.158 10.85 -
Japonica 1.110 0.400 0.483 0.468 0.303 10.75
Jangsu Tongil 1.461 0.260 0.560 0.603 0.133 9.34
Japonica 1.175 0.338 0.413 0.413 0.283 10.33

* : Average of 8 varieties.
** . Average of 4 varieties.
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Fig. 4. Relationship between total - N content in
flag leaf and fertility ratio.
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Fig. 5. Relationship between silica content in flag
leaf and fertility ratio.
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Table 4. Content of inorganic elements in fertility and sterility chaff a maturing

stage.

Location Varietal T-N PO, K,O Ca Mg Si0,
group Fert.* Ster.* Fert.* Ster. Fert. Ster. Fert. Ster. Fert. Ster. Fert. Ster.
Tongil

Iri lines ** 0.505 0.725 0.400 0.434 0.329 0.251 0.161 0.140 0.105 0.124 16.96 12.15
Japonica ** (0,320 0.503 0.320 0.390 0.410 0.298 0.173 0.150 0.113 0.148 16.55 12.40

Muzu Tongil 0.606 0.876 0.361 0.381 0.270 0.229 0.148 0.124 0.124 0.146 16.39 11.43
Japonica 0.360 0.665 0.288 0.323 0.318 0.243 0.160 0.143 0.143 0.168 14.80 11.23

Jinan Tongil 0.731 0.991 0.294 0.315 0.241 0.304 0.128 0.110 0.149 0.165 14.93 10.95
Japonica 0.373 0.763 0.223 0.238 0.270 0.173 0.143 0.120 0.163 0.178 14.65 10.73

Jangsu Tongil 0.944 1.249 0.245 0.256 0.203 0.149 0.108 0.083 0.228 0.180 13.51 9.44
Japonica 0.730 0.995 0.180 0.215 0.175 0.155 0.118 0.110 0.180 0.208 13.90 10.13

* Fert. : Fertility, Ster. : Steriliy
® . Average of 8 varieties.
*=%x . Average of 4 varieties.
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Table 5. Content of inorganic elements in fertility and sterility chaff at maturing stage.

Varietal Variety ltem Content of inorganic elements (%)
group T-N P,0, KO Ca Mg Si0,
Milyang #42 Fertility 0.788 0.365 0.305 0.163 0.128 16.73
Sterility 1060 0378 0265 0108 0135 11.48
Seogwang Fertility 0.713 0.378 0.213 0.143 0.130 1515
Sterility 0915 0400 0193 0130 0140 1068
Tongil Milyang # 23 Fertility 0.653 0.350 0.243 0.135 0.153 15.25
Sterility 1.000 0. 368 0.205 0.110 0.158 11.68
lines Hangangchal Fertility 0.993 0.128 0.100 0.140 0.145 14.35
Sterility 1.290 0.125 0.068 0.118 0.155 8.73
Cheongcheong Fertility 0.540 0.448 0.215 0.125 0.118 15.98
Sterility 0.703 0.470 0.138 0.108 0.153  12.93
Saitbyul Fenility 0.885 0.185 0.188 0.105 0.155 1505
Sterility 1.098 0.195 0.153 0.085 0.165 9.30
Milyang £ 30 Fertility 0.613 0.368 0.338 0.140 0.140 14.75
Sterility 0.813 0.435 0.285 0.120 0.168 11.68
Taebaeg Fertility 0.390 0.380 0.455 0.140 0.110 16.35
Sterility 0.805 0. 403 0.360 0.128 0.158 11.48
Dobong Fertility 0.390 0. 250 0.265 0.153 0.145 15.53
Sterility 0.628 0.328 0.195 0.138 0.180 11.75
Reimei Fertility 0.375 0.268 0.285 0.160 0.130 1515
Sternlity 0.573 0.288 0.223 0,148 0.158 11.60
Japonica Ragdong Fertility 0.478 0.223 0.348 0.133 0.170 14.48
Sterility 0.853 0.240 0.228 0.118 0.183 10.43
Jinju Fertility 0.540 0.270 0.275 0.148 0.153 14.75
Sterility 0.873 0.310 0.223 0.120 0.180 10.70
Tongil lines / Japonica
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Fig. 6. Relationship between total - N content in flag leaf and chaff.
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Fig. 7. Relationship between total - N content and silica in chaff.
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