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Unfavorable Weather Condition
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ABSTRACT

The climatic impacts have been the environmental constraints with soil characteristics to achieve self suffi-
ciency of food production in Korea. In this paper, the distribution and appearance of impacts and the changes
in climatological status due to recent trend of early transplanting of rice are widely discussed to derive some
countermeasures against the impacts, being focussed on cultural

A long term analysis of the climatic impact appearances of the last 74 years showed that drought, strong
wind, flood, cold spell and frost were the major impacts. Before 1970’s, the drought damage was the greatest
among the climatic impacts; however, the expansion and improvement of irrigation and drainage system mark-
edly decreased the damage of drought and heavy rain. The appearance of cold damage became more frequent
than before due to introduction of early transplanting for more thermophilic new varieties. Tongil lines which
were from Indica and Japonica crosses throw more attention to cold damage for high yields to secure high
temperature in heading and ripening stages and lead weakness to cold and drought damage in early growth
stage after transplanting. The plants became subject to heavy rain in ripening stage also.

For the countermeasures against cold damage, the rational distribution of adequate varieties according to the
regional climatic conditions and planting schedule should be imposed on the cultivation.

A detoured water way to increase water temperature might be suggestable in the early growth stage. Heavy
application of phosphate to boost rooting and tillering also would be a nutritional control method. In the
heading and ripening stages, foliar application of phosphate and additional fertilization of silicate might be
considerable way of nutritional control.

Since the amount of solar radiation and air temperature in dry years were high, healthy plants for high yield
could be obtained; therefere, the expansion of irrigation system and development of subsurface water should
be performed as one of the national development projects.

To minimize the damage of strong wind and rainfall, the rational distribution of varieties withdifferent grow-
ing periods in the area where the damage occurred habitualy should be considered with installation of wind
breaks. Not only vertical windbreaks but also a horizontal wind break using a net might be a possible way to
decrease the white heads in rice field by dry wind.

Finally, to establish the integrated countermeasures against the climatic impacts, the detailed interpretation
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on the regional climatic conditions should be conducted to understand distribution and frequency of the

impacts. The expansion of observation net work for agricultural meteorology and development of analysis

techniques for meteorological data must be conducted in future together with the development of the new

‘cultural techniques.
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Fig. 1. A long term appearance of the significant
climatological damages since 1908(Unpu-
blished data).
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Fig. 3. Water deficit during the transplanting time
based on the differance between rainfall and
water demand of rice plant(Jung et al,
1982),
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Fig. 4. A long term changes in air temperature in
August from 1908 to 1981(Unpublished).

Table 1. Appearance of the low temperature type
for recent 16years,

Low temperature type*

Area T 1 § NV _V W
Kangreung 1 1 1 4 1
Chuncheon 2 3 1 1
Suwem 3 3 1 1 2
Daegu 1 1 2 2 2
Jeonju 1 3 1 2 2
Kwangju 3 3 2
Totd 5 14 4 5 13 9

*Low temperature appeared during May and
June(1), June and July(Il), July and August
(I, August (W), August and September(V),
and long term (VI), respectively.
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Fig. 5. Areal distribution of flood occurance based
on the number of heavy rainfall higher
than 80mm. /day.
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Fig.6. Distribution of rice white head occurence
by the Typhoon Erbing in 1979(Unpublished).
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Table 2, Changes in climatdogical conditions between the past and present cropping
periods in Suweon(Unpublished data)

Growth stage
Climatd ogical Transplanting Transpl. ~ Heading Heading Ripening
factar Past Present Past Present  Past Present Past Present
6.1~6.15 521~65 6.11~8.205.31~8.10 8.16~8.25 8.6~8,15 8.21~9.308.11~9.20

Air Temp (C) 19.6 18.2 24.0 23.1 24.9 25.6 21.0 23.0
Rainfall (mm) 228.4 2050 6508 5681 1163 955 2265 3235
Sunshine hour thour) 74 74 5.7 59 5.6 56 6.2 5.9
Rela“"e( %H“') mdity 749 73.1 81.2 80.1 80.3 83.6 79.4 80.4
50mm./day storm 01 0.1 37 2.9 0.7 07 1.2 2.0
occur. (times./year)

Tm/sec Wind occur. ) 1.3 3.1 41 0.4 0.3 0.9 1.1

(day.”year)
Diurnal Temp. 10.7 11.3 8.2 8.6 8.1 7.9 99 9.0

Difference (°C)

Table 3. Changes in climatological conditions between the past and present cropping

periods in Jinju(Unpublished data)

Growth stage
Climatdogical Transplanting Transpl. ~ Heading Heading Ripening
factar Past Present Past Present Past Present Past Present
6.21~6.30 6.11~6.206.25~8.276.15~814821~8.308.11~820828~10.6815~9.23

Air Temp (°C) 22.8 21.3 25.5 24.9 25.3 26.6 21.1 23.3
Rainfall (mm) 567.9 4999 585.5 502.1 142.3 67.7 223.5 337.1
Sunshine hour thour) 5.4 59 6.2 6.0 5.5 15 5.7 55
Relaﬁ"e( ;;;mid“y 79.4 75.1 815 808 803 79.3 70 791
S0mm/day storm 04 40 3.2 0.9 0.5 13 2.0
occur, (times,/year)
7Tm./sec sind occur. 0.6 0.2 5.1 44 0.6 0.8 0.9 1.6

(day year)
Diurnal Temp. 8.6 9.1 9.7 8.1 8.1 87 9.7 8.7

Difference (°C)
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Fig. 10. Occurrence chances of significant low temperature at booting, heading and ripening stages
according to the heading dates,

" Table 4. Selected cropping periods on the occurrence probability of the optimum temperatures.

Area Tra}:JZ;llfjtti ng date Heading date Latest Ripening
5% 90 % Commonrice  Tongil rice 75 % 90 %
Kangreung 515 5.25 8 1~815 10.13 10.2
Chuncheon 512 5.20 7.26~8.12 8 3~84 9.30 9.19
Suweon 513 5.22 7.26~8.20 8 1~8.10 10.2 9.26
Daegu - 54 512 7.21~8.26 7.26~8.15 10.14 104
Jeonju 5.7 5.16 7.21~8.26 7.26~8.15 10.9 102
Kwangju 5.8 5.15 7.21~8.26 7.26~8.15 10.11 10.4
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Table 5. Number of seedling per hill at the optimum planting density for rice,

Area Altitude Planting density (hills/ 3.3m?) Seedling number
Mountaneous cool area 400m 100~120 6~17
Mid mountaneous area 250~400m 90~100 5~6

. 80~85 (Single crop) 4
Sub plain 100~250m 85~90 (Double crop) 5

75~80 (Single, Northern part) 3

Plain 100 75~85 (Double, Southern part) 3~4
a M 85~90 (Double, after barley) _ 5
90 ~120(Double, after vegetable) 5~6

East coastal 80~100 5~T7
Saline soils 100~120 5~6
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fertilizer on rice subjected to low tempera-
ture(17C) for 15 days at the meiotic
stage.
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Effect of rice straw application on the yield of rice in normal and cold weather.

(Crop Expt. Sta)

1972 1975 1977 1978 1980
Treatment

Cold Normal Normal Normal Cold

kg 102 kg/10a kg 10a kg 10a kg 10a
N, P, K {A) 319 418 373 490 289
N, P, K+rice straw 435 451 412 536 453

(B}

B/A %100 118 108

110 109 157
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