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Effect of Nitrogen Level under Low Temperature
Condition on Growth Characters, Nitrogen
Concentration and Ethylene Evolution
of Rice Varieties

Jong Hoon Lee* and Moon Hee Lee**

ABSTRACT

This experiment was carried out to determine the effect of nitrogen application on the cold tolerance of

rice plant, with treatment of three levels of nitrogen and three times of application under the low temperature

at tillering and panicle initiation stages.

The higher cold tolerance variety was increased in plant height and number of tillers on high nitrogen level

during the low temperature treatment. Nitrogen content of leaf blade was increased, but carbohydrate content

was decreased during the low temperature treatment at tillering stage. Ethylene evolution from leaf was remark-

ably increased just after low temperature treatment. Highly significant negative correlation was observed bet-

ween the nitrogen content of leaf blade and percentage of filled grain under low temperature condition at

reproductive growth stage.
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Table 1. Methods of nitrogen application.

Growth stage Nitrogen level

Basal application

Top dressing

Tillering stage P. . stage Heading stage

NO 0.5 0 0.2 0.2
Tillering stage N1 0.5 0.2 0.2 0.2

N2 0.5 0.4 0.2 0.2

NO 0.5 0.2 0 0.2
Meiosis stage N1 0.5 0.2 0.2 0.2

N2 0.5 0.2 0.4 0.2

NO 0.5 0.2 0.2 0
Ripening stage N1 0.5 0.2 0.2 0.2

N2 0.5 0.2 0.2 0.4
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Table 2. Increasing rate of plant height and number of tiller treated with nitrogen levels under low temperature

condition at tillering stage of rice plant.

Increasing rate of plant

Increasing rate of tiller

Variety ]\Jll:‘j:lg en height number
Normal Low temperature Normal Low temperature
NO 18.3 2.2 42,9 17.6
Nongbaek N1 31.7 38 63.6 36.1
N2 38.4 6.9 1317 42,6
NO 18.5 3.6 38.9 18.0
Taebaekbyeo N1 42.1 7.0 122.7 35.0
N2 41.6 4.7 125.7 17.9
NO 25.7 4.0 53.6 22.8
Seolagbyeo N1 396 . 7.1 1117 23.8
N2 41.7 8.4 165.3 72.4
* Increasing rate = After treatment -~ Before treatment « 100
Before treatment
50  Nongbaek r Taebaekbyeo r Seolagbyeo
o . NO
¥ ¢ N-l
40 [ A N-2

Increasing of plant height (%)

20 . ~
/ '
10F -
Y $/x
W
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0 2 4 6 8 0 2 4 6 8 2 4 6 8

Days after low temperature treatment

Fig. 1. Increasing of plant height with different nitrogen levels under low temperature condition at tillering

stage of rice plant. :
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Table 3. Effect of nitrogen and low temperature treatment at tillering stage on delay heading and panicle

exertion of rice plant.

Panicle exertion {cm)

Variety Nitrogen level Delay of heading (days) Normal " ow temp.
NO 5 10.9 3.6
Nongbaek N1 3 11.6 4.6
N2 4 9.4 5.3
NO 9 3.1 -0.2
Taebaekbyeo N1 11 0.7 -5.5
N2 10 1.0 -1.0
NO 7 5.6 -2.1
Seolagbyeo N1 7 6.2 -0.8
N2 6 4.9 -0.2
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Fig. 2. Percentage of sterility under different levels
of nitrogen and low temperature at meiosis
stage of rice plant.
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Fig. 3. Effect of nitrogen top dressing and low tem-
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Fig. 5. Concentration of carbohydrate before and
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growth stage; — O —, tillering stage, ~ X —,
meiosis stage, — A —, ripening stage of rice
plant, Taebaekbyeo.
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Table 4. Ratio of charbohydrate and nitrogen content under different nitrogen and temperature treatment at

different growth stage of rice plant.

Charbohydrate/nitrogen (%)

Variety Nitrogen level Tillering stage Meiosis stage Ripening stage
B.T2/ A.TE/ B.T AT B.T AT

NO 2.58 0.73 2.07 3.75 1.08 4.34

Nongbaek N1 1.44 0.11 1.70 3.15 0.25 3.65
N2 1.00 0.13 1.07 2.61 0.66 3.39

NO 1.73 0.23 3.76 4.58 3.25 4.86

Taebackbyo N1 0.96 0.18 2.14 4.45 3.48 3.38
N2 1.63 0.23 1.46 3.27 4.09 4.15

NO 2.05 0.29 2.63 4.29 1.34 6.61

Seolagbyeo N1 0.90 0.39 1.06 2.73 1.44 4.28
N2 0.52 0.16 1.68 1.66 1.18 3.20

aj B.T.: Before low temperature treatment
b/ A.T.: After low temperature treatment
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Table 5. Percentage of filled grain affected by different nitrogen level and application time under low temper-

ature condition.

Percentage of filled grain (%)

Application time Nitrogen level

Nongbaek Taebaekbyeo Seolagbyeo
NO 95.1 90.7 89.7
N1 94.4 81.5 89.2
25 DBH N2 91,2 66.2 88.7
N3 94.5 68.7 87.4
N1 93.9 83.8 90.1
20 DBH N2 91.1 717.1 87.7
N3 91.7 70.9 88.2
N1 94.0 82.8 88.7
15 DBH N2 90.8 78.5 87.8
N3 90.5 66.8 80.8

*DBH: Days before heading.
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Fig. 9. Effect of nitrogen levels on ethylene evolution atfected by control (E&3)) and low temperature
treatment (1 day:[_____ ], 2 days: ) at meiosis stage of rice plant.
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