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Estimation of Development Rate and Heading Time of Various

Rice Varieties as affected Air Temperature and Day Length
Jeong-Taek Lee*, Dal-Ung Kim**, Seong-Ho Yun* Jung-Nam Im***

Abstract

This study was conducted to get some basic information about rice plant development rate and
heading ecology in various climatic conditions, growing nine varieties at three locations, Jinbu as
the mountainous cool area, Suweon and Iri as the plain area for two years from 1987 to 1988.

Average daily air temperature and day length from transplanting to heading date were analyzed
in relation to the heading. Heading date and development rate of each variety were estimated
by the Symplex method and the fitness of the model was evaluated.

The results obtained as follows: Average daily air temperatures among varieties during the
period from transplanting to heading ranged from 18 to 19°C in Jinbu, from 22.5 to 23.5°C in
Suweon, and from 235 to 24.5°C in Iri, the late-maturing varieties requiring the higher
temperatures. The average heading days were about 20 days longer in Jinbu and 3~5 days
shorter in Iri than those in Suweon in all varieties. Little differences in accumulated temperature
from transplanting to heading were observed in regions and years, and also among varieties.
Developmental stages could be expressed as the accumulation of daily development rate and the
predicted heading dates by the Symplex method were similar to the observed ones. The
development rate of each variety varies with air temperatures. The early maturing Japonica types

including the Unbong variety were fast in development rate at lower temperatures, but the late-
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maturing varieties of the Japonica type were late. A model to predict the heading dates of rice

varieties by the Symplex method using air temperatures and day lengths was feasible.
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Table 1. Transplanting date, planting density and fertilizer application rates at th-

ree experimental sites.

Fertilizer application

lanti Planti
Regions ';‘rtansp antmg d z;nsltn% m amounts N-P,0;-K,O
ate ensity(c (kg/102)
Suweon May. 25 30 X 15 T:15-9-11,]:12—9-11
Jinbu May. 20 30 X 12 J:12—-12—13
Iri May. 30 30 X 15 T:18-11-13, J:15—9—-11

Note : T . Tongil type, J : Japonica type
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Fig. 1. Relationship between mean air tem-
perature and days to heading of rice
plants at Suweon. Jinbu and Iri and
1987 and 1988.
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Fig. 2. Varietal differences in days from tra-
nsplanting to heading in Suweon, Ji-
nbu and Iri.
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Table 2. Accumulated mean air temperatures from transplanting to heading date of nine rices at

three location in 1987 ~88.

) Suweon Jinbu Iri
Variety Mean SD
87 88 ‘87 "88 87 "88
Japonica Daekwanbyeo 1.407 1,446 1,461 1,447 1,447.8 26.0
early  Unbongbyeo 1,384 1,376 1,442 1,454 1,414.0 344
Sobaekbyeo 1,308 1,376 1,442 1,454 1,395.0 58.4
Cheonmabyeo 1,456 1,495 1,594 1477 1,488 1,561 15052 54.1
Japonica Daecheongbyeo 1,897 1,957 1,845 1919 19045 40.5
late Chucheongbyeo 2,019 2,008 1,896 1970 19733 48.2
Tongil  Samgangbyeo 1,697 1,731 1,695 1,775 1,719.5 25.0
type Taebaekbyeo 1,624 1,595 1,751 1,772 1,599 1,560 1,650.2 81.1
Yongjubyeo 1,624 1,620 1,622 1,671  1,634.3 21.3
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Table 3. Estimation model for daily plant development rate (DVR) and its varie-
tal parameters in the nine rice varieties.

Varieties A B C R?
Daekwanbyeo 96.49 —0.0628 —0.0591 0.985
Unbongbyeo 87.81 —0.0669 —0.0567 0.900
Sobaekbyeo 68.12 -0.0976 —0.0689 0.975
Cheonmabyeo 9749 —0.0591 —0.0548 0.940
Daecheongbyeo 91.13 —0.0435 —0.0316 0.740
Chucheongbyeo 121.37 —0.0547 —0.0491 0.755
Samgangbyeo 79.50 —0.0383 —0.0268 0.900
Taebaekbyeo 99.38 —0.0962 —0.0770 0.982
Yongjubyeo 79.03 —0.0409 —0.0303 0.970

Equation ; Y=(1/A) -
perture.

(Exp(B - DL) /Exp(C - T)) : where DL is day length; T is air tem-
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Fig. 3. Estimation of reguired days to hea-
ding on
when an assumption of day length fi-
xed at 14.5 hours.
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Table 4. Estimation model for heading date and its paramenters of rices.

Varieties A B C R?
Daekwanbyeo 4944 1.4925 0.1988 0.986
Unbongbyeo 22.67 0.449 0.1049 0.995
Sobaekbyeo 59.65 1.1205 0.7256 0.999
Cheonmabyeo 65.47 1.3632 0.9066 0.994
Daecheongbyeo 79.44 0.4011 0.2081 0.569
Chucheongbyeo 68.18 0.3989 0.1253 0.589
Samgangbyeo 72.50 1.6068 0.9816 0.923
Taebaekbyeo 41.55 0.4896 0.1625 0.985
Yongjubyeo 50.86 0.3939 0.1171 0.989

Equation : Y=A+(EXP(B - DL) /EXP(C - T)) Where DL is day length, T is air tempera-

ture.
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