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An Analysis of Changes in Rice Growth and Growth Period Using
Climatic Tables of 1960s (1931~1960) and 2000s (1971~2000)

Jeong Taek Lee*, Kyo Moon Shim, Hea Son Bang, Myung Hyun Kim, Kee Kyung Kang,
Young Eun Na, Min Su Han, and Deog Bae Lee

National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

Climatic change was observed and analyzed in view of impacts on agricultural ecosystem, infer alia on rice
cropping. The changed climate gave rise to eadier transplanting of rice seedling and later harvest after 40
years. Also phenological change and prolonged growth duration was observed. The meteorological data was
selected from the standardized climatological data of 30 year nommals of 1960s and 2000s, which were
published by Korea Meteorological Administration. Development stages and growing periods of rice crop
were compared by analyzing critical and optimum temperatures of each growth stage during these two
periods. The first appearance date of 15°C was ranged from Apr. 29 to May 23 in the year-normals of 1960s
and it varied from Apr. 24 to May 16 in the normals of 2000s. The difference of the first appearance date
of 15C was 0~10 days earlier in the year-normals of 2000s than the 1960s. The last harvesting date
was determined to be the last appearance date of mean air temperature 15°C. The difference in the last
appearance date of 15°C was 1 to 13 days later in the year-normals of 2000s than in 1960s. The plant height
of arice variety, Hwayoung-byeo was 101~109 cm in 4 local areas, Seoul, Kangneung, Kwangju and Daegu.
The plant height became 1~4 cn taller under warm condition. Rice grain yields estimated with daily weather
data for the year-normals of 1960s and 2000s were 453~580 kg 102" and 409~484 kg 10a" respectively.
Rice grain yield of the former period was 50~100 kg 10a ! higher than that hat in the later period.
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Table 1. Eadiest transplanting date, latest critical ripening date and cultivatable period of rice in various local areas.

Growth stage (Month. Day)

Region Earliest transplanting date Latest critical ripening date Cultivatable period (Day)
1931~1960 1951~1980 1971~2000 1931~1960 1951~1980 1971~2000 1931~1960 1951~1980 1971~2000
Ganueung May 9 May 9 May 9 Oct. 27 Nov. 2 Nov. 2 172 178 178
Seoul May10 May 9 May 9 Oct. 25 Oct. 29 Oct. 30 169 174 175
Incheon May 9 May 9 May 9 Oct. 31 Nov. 3 Nov. 2 176 179 178
Ulleungdo May23 May19 May16 Oct. 29 Oct. 29 Nov. 1 160 164 170
Chupungnyeong  May 9 May 9 May 9 Oct. 28 Oct. 30 Oct. 29 173 175 174
Deagu Apr.28 Apr.25 Apr.24 Nov. 1 Nov. 6 Nov. 7 188 196 198
Jeonju May 6 May 5 May 3 Oct. 31 Nov. 9 Nov. 8 179 189 190
Ulsan May 1 May 1 Apr.28 Nov. 8 Nov.11 Nov.12 192 195 199
Gwangju May 3 May 1 Apr.30 Nov. 1 Nov.12 Nov.14 183 196 199
Busan Apr. 29 May 2 Apr.26 Nov.14 Nov.14 Nov.14 200 197 203
Mokpo Apr. 29 May 2 Apr.28 Nov.14 Nov.14 Nov.13 200 197 200
Yeosu May10 May 6 May 4 Nov.11 Nov.13 Nov.15 186 192 196
Jeju May 4 Apr.27 Apr.24 Nov. 7 Nov.16 Nov.20 188 204 211
% Earliest transplanting date : First appearance date of mean air temperature 157C.

Latest critical ripening date :

Last appearance date of mean air temperature 15C.

Table 2. Latest transplanting date of three rice ecotype in various local areas.

Early maturing variety

Medium maturing variety

Late maturing variety

Region
1931~1960 1971~2000 1931~1960 1971~2000 1931~1960 1971~2000
Ganueung Jun. 7 Jun. 10 May 27 May 31 May 18 May 23
Seoul Jun. 19 Jun. 21 Jun. 10 Jun. 12 Jun. 2 Jun. 5
Incheon Jun. 17 Jun. 16 Jun. 7 Jun. 7 May 29 May 29
Ulleungdo Jun. 1 Jun. 4 May 19 May 15 May 9 May 4
Chupungnyeong Jun. 8 Jun. May 29 May 27 May 20 May 19
Deagu Jun. 22 Jun. 27 Jun. 13 Jun. 18 Jun. 6 Jun. 11
Jeonju Jun. 24 Jun. 25 Jun. 15 Jun. 17 Jun. 8 Jun. 10
Ulsan Jun. 18 Jun. 24 Jun. 8 Jun. 14 May 30 Jun. 7
Gwangju Jun. 23 Jun. 26 Jun. 14 Jun. 17 Jun. 6 Jun. 10
Busan Jun. 18 Jun. 27 Jun. 8 Jun. 17 May 31 Jun. 10
Mokpo Jun. 27 Jun. 28 Jun. 18 Jun. 19 Jun. 10 Jun. 12
Yeosu Jun. 27 Jun. 27 Jun. 17 Jun. 18 Jun. 10 Jun. 10
Jeju Jun. 28 Jul. 4 Jun. 18 Jun. 27 Jun. 11 Jun. 20
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Table 3. The Distribution of eadiest heading date and safety eady heading date in various local areas.

Region Minimum air temperature 19C Earliest heading date Safety early heading date
1931~1960 1971~2000 1931~1960 1971~2000 1931~1960 1971~2000
Ganueung Jul. 9 Jul. 3 Jul. 24 Jul. 18 Jul. 29 Jul. 23
Seoul Jul. 1 Jun. 24 Jul. 16 Jul. 9 Jul. 21 Jul. 14
Incheon Jul. 1 Jul. 1 Jul. 16 Jul. 16 Jul. 21 Jul. 21
Ulleungdo Jul. 13 Jul. 8 Jul. 28 Jul. 23 Aug. 2 Jul. 28
Chupungnyeong Jul. 11 Jul. 7 Jul. 26 Jul. 22 Jul. 31 Jul. 27
Deagu Jun. 20 Jun. 25 Jul. 12 Jul. 10 Jul. 17 Jul. 15
Jeonju Jun. 27 Jun. 26 Jul. 12 Jul. 11 Jul. 17 Jul. 16
Ulsan Jul. 2 Jun. 24 Jul. 17 Jul. 9 Jul. 22 Jul. 14
Gwangju Jun. 25 Jun. 24 Jul. 10 Jul. 9 Jul. 15 Jul. 14
Busan Jul. 2 Jun. 25 Jul. 17 Jul. 10 Jul. 22 Jul. 15
Mokpo Jun. 26 Jun. 24 Jul. 11 Jul. 9 Jul. 16 Jul. 14
Yeosu Jun. 27 Jun. 25 Jul. 12 Jul. 10 Jul. 17 Jul. 15
Jeju Jun. 26 Jun. 23 Jul. 11 Jul. 8 Jul. 16 Jul. 13

% Earliest heading date : 15 days after the appearance of minimum air temperature 19°C.
Safety early heading date : 20 days after the appearance of minimum air temperature 19°C.

Table 4. The distribution of latest date of optimum heading date and latest heading date at various region.

Region Latest date of optimum heading Date Latest heading Date Difference
1931~1960(A) 1971~2000(B) 1931~1960(C) 1971~2000(D) (B-A) (D-C)

Ganueung Aug. 26 Sep. 1 Aug. 29 Sep. 4 6 6

Seoul Aug. 26 Aug. 30 Aug. 29 Sep. 3 4 5

Incheon Aug. 27 Aug. 31 Aug. 31 Sep. 3 4 3

Ulleungdo Aug. 30 Aug. 30 Sep. 3 Sep. 3 0 0

Chupungnyeong Aug. 22 Aug. 22 Aug. 25 Aug. 25 0 0

Deagu Aug. 28 Sep. 3 Sep. 1 Sep. 6 6 5

Jeonju Aug. 27 Aug. 31 Aug. 30 Sep. 3 4 4

Ulsan Sep. 3 Sep. 5 Sep. 6 Sep. 8 2 2

Gwangju Aug. 28 Sep. 2 Aug. 31 Sep. 6 5 6

Busan Sep. 8 Sep. 12 Sep. 12 Sep. 16 4 4

Mokpo Sep. 7 Sep. 8 Sep. 10 Sep. 11 1 1

Yeosu Sep. 9 Sep. 11 Sep. 13 Sep. 14 2 2

Jeju Sep. 12 Sep. 15 Sep. 16 Sep. 19 3
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Fig. 1. Regional distribution of maturing temperature for 40 days after heading in two periods in Korea.
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Fig. 2. Comparison of heading stage of rice plant between '31 ~'60 and '71 ~ 2000.
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Fig. 4. Comparison of rice yield between '31~'60 and
'71 ~2000.
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