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Causes of Cold Damage of Rice Plant and Its Control
1. Effects of Temperature on the Growth and Absorption of Mineral Nutrients
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(Dept. of Agr. Biclogy, College of Agriculture, Seoul National University, Suwon)

ABSTRACT

Seedlings of Nongbaek representing strong cold tolerant variety of rice plant,
Jinheung of medium variety and Tongil of weak varisty were used respectively
for the present study. These seedlings were water cultured in phytotron which
maintained at the daytime and night temperature of 30—25°C, 20—20°C, 20-—15°C
and 15—10°C. The growth rate of plant height, tillering rate, increase in dry
weight and absorption pattern of important mineral nutrients at their early
growth stage under each temperature conditions were observed.

Generally, it appeared that Nongbaek was more active in the growth of plant
height than Jinheung, and Jinheung was more active than Tongil under low
temperature condition. The tillering rate of these three varieties was equally
rapid while it was decreased in the order of weak cold tolerant variety, such as
Tongil, Jinheung and’ Néngbaek as the temperature declined gradually. The dry
weight increasing curve showed almost the same pattern in the varieties at the
treatment of each temperature.

Under low temperature conditions, Nongbaek showed higher absorption rate of N
per dry weight and higher ahsorption amount of per plant body, Jinheung followed
and Tongil was the lowest,

The absorption amount of P,0; increased in the top part compared with the
roots as temperature rose and decreased as temparature declined. There seemed
to be no difference of absorption among the varieties which have different cold
tolerance each other.

Under low temperature the absorption rate of K per dry weight was high, as
a whole, especially Nonghaek was markedly higher than the other two.

The absorption rate of Ca, Mg and Fe was also equally high in all varieties
under low temperature and Nongbaek showed a more absorptive tendency in the
absorption amount under low temperature.
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Fig.1. Growth of plant height in the three
varieties under different temperature.
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Fig. 2. Stem numbers in the three varieties under
different temperature,
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three varieties in different temperature,
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Fig.4. Increase of dry weight per plant in the thrée varieties of rice in different

temperature treatment.
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Table 1. Ahbsorption of mireral nutrients by the rics plants under the various temperatures

Temp. N(%) 05(2%) K(%)
Part of plant
°C T J N T 7 N T J N
30-25 8.53 .58  32.30 .64 214 2.09 235 200 2.00
25-20 4.17 4,14 3.8 2.32  2.83  2.6% 244  2.09 285
Leaf blade 20-15 311  4.27 4.54 2.74 2.5  2.82 2.3 2.35  2.35
15-10 3.80 255 4.84 240 1.89  2.23 .81 .91 2.00
30-25 3.05 1.93 1.96 210 1.80  1.84 2.05 270 2.18
Leaf sheath 25-20 2,21 2.07 1.04 2.24 220 2.29 5.05 258  3.13
+stem 20-15 3.64 258 2,04 2.40 257  2.08 2.61  2.65  3.48
15-10 3.06  3.53  3.96 2.57 2,40 2.92 271 3.05  2.83
30-25 210 238 1.99 .80 1.50 1.54 .00  1..03 0.54
25-20 248 2,10 2.16 210 131 1.8 .26 122 0.95
Root 20-15 8.39 2.55 2.58 2,31 2,40 2.20 2.26 322  2.09
15-10 2.66 3.15 3.12 2.72 3.3 379 3.40  4.03  4.35
Temp. Ca{ppm) Mg (ppm) Fe(ppm)
Part of plant
°C T J N T I M T ] M
30-25 1960 1320 1960 2760 2840 2760 100 140 100
25-20 1620 1580 1640 2580 3000 2580 140 140 140
Leaf blade 20-15 1580 2050 1840 2760 2530 2760 140 180 180
15-10 2460 2280 2280 3240 3000 3240 220 220 300
20-25 1020 580 630 2100 1500 1620 180 260 140
Leaf sheath 26-20 680 630 620 2120 1700 1960 140 220 220
-+-stem. 20-15 800 1080 800 1820 2160 1920 220 180 180
15-10 1030 1140 1150 2860 2380 2530 300 420 380
20-25 930 520 620 1780 1100 1780 5000 1820 2620
25-20 980 580 580 1880 1260 1880 6000 1340 2540
Root 20-15 620 740 580 1600 1400 1600 7000 5200 5000
15-10 1100 730 780 2100 1500 2100 - 5900 8250 9000
T : Tongil, ] : Jinheung, N : Nongback. i
a4 = Cat 144 g4 30—25°Cdll 4] 2. 22mg, orz HBAJ RER 2 Ee] oy «EY A
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Table 2. Total amount of mineral nutrients absorpad by the ric: plants under varions

temperatures (mg per plant)

Temp. N PO, K
Part of plant
°C T J N T J N T J N
| 3025 7.6 36.9 37.4 174 221  93.7 2.0 206 226
2520 384 89.2 387  20.5 19.8 6.8 225  10.8  23.9
Leaf blade ' 20-15 1.7 183 162 103 1L1 83 89 1.1 84
1510 43 41 86 26 80 3.9 21 81 3.5
30-25 3.7 222 2.2 245 2.2 245 3.7 30.3 29,2
Leaf sheath 25-20 - 2.0  19.4 106 213 2L4 23,4 2.0 335 321
+stem 20-15 1.8 85 7.7 7.8 8.4 5.3 84 120 0.1
15-10 2.6 46 7.1 22 3.1 40 23 39 51
30-25 L7 64 6.0 43 41 4.6 23 2.8 16
25-20 7.1 84 81 6.0 52 7.0 .36 49 3.6
Root 20-15 55 61 27 37 57 23 3.6 7.8 2.2
| 1510 L1 31 31 L1 33 87 L4 39 4.2
30-25  78.0 655  69.6 46.2 474 52.8 63.0 537 53.4
25-20 641 67.0 57.4  47.8 46.4 7.2 55.1  58.2  50.6
Total 20-16  29.0 329 2.6 2.8 252 15.9 20,9 20.9  10.7
15-10 80 1.8 18.8 59 9.4 116 5.8 10.9 1.8
Temp. Ca Mg Fe
Part of plant
°C T ] N T J N T J N
30-25 2,09 154 222 2.94 2,93 312 0.11  0.14 0.1
25-20 149 154 167 238  2.84 263 0.13 013 Q.14
Leaf blade 20-15  0.60  0.88  0.66 .04 108  0.99 0.05 0.08 0.06
1510 0.27  0.36  0.40 0.36  0.48 0.57 0.02  0.04  0.05
30-25 119 0.65  0.91 2.45 168 217 0.21  0.29 0.19
Leaf sheath 2520 0.65 0.64  0.63 0.02 159 201 0.13  0.21 0.23
+stem 20415 026 0.3 0.2 0.43 0.7  0.50 0.07  0.07 0.05
15-10 0.09 0.15 0.21 0.24  0.31 0.46 0.03  0.05 0.07
30-25  0.22  0.14 0.18 0.40  0.30 0.53 L23 0.49 (.78
25-20 0.28 0.23 0.22 054  0.50 0.70 173 0%  0.95
Root 20-15 0,10 0.18  0.06 0.26  0.33  0.16 118 124 0.5
1520 0.05 0.07 0.08 0.09 015 0.20 0.24  0.81 0.87
30-25  3.50 213 331 579  4.61 5.82 155 092 108
25-20  2.42 241 .52 494 493 534 199 0.8 1.32
Total I 2015 096 141 0.93 L73 212 165 1.25 139 0.63
I 15-10  0.41  0.58  0.69 0.69  0.94 1.23 0.20  0.90 0.99
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