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ABSTRACT

Authors improved the method by Fukushima et al. (1960) for estimating the cropping times of the
two crops per year, paddy rice-winter crops, in the paddy field in Japan.
1. The lower limits of air temperature conditions for the sufficient seed ripening in paddy rice were
discussed. As a result, it was estimated that the last dates of the safe heading (H.) and the safe
maturing (ML) were the seventh day before the last day of 23°C of the daily mean temperature in
normal year and the date that the accumulated temperature reckoning from H, reached to 860°C,
respectively.
2. The mean sowing times of wheat and barley at each area agreed roughly with the date that the
accumulated temperature reckoned retroactively from February 1 reached to 500°C or 600°C.
3. The last date of the safe maturing time (M.) of paddy rice (the date reaching to 860°C
reckoning from H.) and the sowing time of wheat or barley (the date reaching to 500°C or 600°C
accumulated retroactively before Feb. 1) correlated with the annual mean temperature, respectively
(Table 3). The regression lines of My (860°C) and 600°C crossed each other at about 10°C of the
annual mean temperature (Fig.6). Therefore, a series of culture works in autumn, i.e., rice
harvesting, tilling and winter crop sowing, is possible of realization at the area in having above 10
°C in the annual mean temperature.
4. The harvests of wheat and barley are almost done until the first days of 21°C and 20°C of daily
mean temperature in normal year, respectively (Figs.2 & 6). These first days correspond to the
earliest transplanting times of paddy rice in the two-crop system in the paddy field. These days
correlated with the annual mean temperature (Table 2).
5. The possibility of paddy rice cultivation in the two-crop system is estimated by the values of
the accumulated temperature between the earliest transplanting time and the latest heading
time (Hc). It was assumed that the smallest accumulated temperature in this period may be 1300
"C from the viewpoint of the actual varieties as shown in Fig. 7.
6. Finally, from Fig. 8, we can see the mean cultivation and plant stage times of paddy rice, wheat,
etc., such as sowing, harvesting, maturing times and besides, the mean temperatures at these dates
and the paddy rice varieties usable for this cultivation system.
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Comparison of air temperature condi-
tions during the ripening period in
paddy rice at three sites. H. and M.
showed by arrow sign denote the 7th
day before 23°C-first day and the date
that the accumulated temperature
reckoned from H. reached to 860°C,
respectively. They are the last days of
the safe heading and the safe maturing
times. The curves of 2 6, or X 6.
denote the daily variations of the ac-
cumulated temperature reckond after
Hior before 15°C-last day.
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Table. 1 Temperature conditions during the ripening period in the paddy rice.
Annual mean The safe maturing time (M)
Place temperature No. of days Temp.

E OuL (HL""ML) OmL 20
Morioka 9.7°C 23.8°C 44 days 14.7°C 808 °C
Yamagata 11.0 24.3 43 15. 1 817
Fukushima 12.3 24.3 43 15.8 823
Mito 13.0 23.8 42 16.5 830
Utsunomiya 12.7 24.0 42 16.5 831
Maebashi 13.6 23.7 44 15.6 809
Kumagaya 13.9 23.8 44 15.3 803
Toyama 13.3 23.9 45 15.1 795
Kanazawa 13.7 24.1 44 15.3 802
Kofu 13.6 23.8 45 14.6 792
Gifu 14.7 24. 3 44 15.6 799
Shizuoka 15.7 24.3 43 16.8 817
Tsu 14.8 24.2 44 15.7 803
Hikone 13.9 24.1 45 15.1 795
Himeji 14.5 24.4 44 15.6 800
Nara 14.3 24.3 45 14.7 787
Wakayama 15.8 24.7 43 16. 2 810
Tottori 14.3 24.1 44 15.5 796
Okayama 14.5 24.3 45 15.0 795
Hiroshima 14.8 24.3 44 15.7 804
Tokushima 15.5 24. 4 43 16.5 815
Takamatsu 14. 9 24.3 44 15.5 797
Matsuyama 15.4 24.5 43 16. 2 814
Kochi 16.1 24.4 43 16. 7 821
Saga 15.8 24.5 43 16. 2 812
Kumamoto 15.9 24.5 43 16. 2 813
Miyazaki 16.8 24.2 43 16.6 815
Kagoshima 17.0 24.2 43 16. 7 822

O is the temperature on the 7th day (Hi) before the last day of daily mean temperature 23°C in normal year.
No. of days (H.~My,) is the number of days between H, and M:. 6w is the temperature on the date (M
1) that the accumulated temperature reckoning from H. reaches to 860°C. X0 is the accumulated tempera-

ture during 40 days after H..
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Table 2 Correlations and regressions between the first or last days (D (6)) of daily mean temperatures
related to cultivation planning and the annual mean temperature () in normal year.

The first or last The initial date

Linear correlation (N(6) : §)

Quadratic correlation (N(8) : 8)

et ® reckoning of D () coeffaor Taciraion fotercept  Slope DTN otercept Slope
D(8) D. r r2 a b r a b c
11F Mar. 15 —0.980"" 0.9604  96.3 —5.13 0.9717  73.0  —0.88 —0.181
12F p —0.977*** 0.9545  110.5  —5.73  0.9569  98.5  —3.55  —0.093
13F " —0.979*** 0.9575  114.8 —5.65 0.9576  113.8  —5.47 —0.077
I5F Mar. 31 —0.976** 0.9528  116.3 —6.06  0.9534  122.7  —7.23  0.049
19F Apr. 30 —0.967*** 0.9345  116.2  —5.92  0.9364  105.0  —3.86 —0.088
20F p —0.958*** 0.9182  116.0  —5.33  0.9208  104.1  —3.16  —0.092
21F May. 31 —0.932"" 0.8690  84.9  —4.74  0.8696  78.8  —3.67  —0.045
5L Aug. 31 0.977*** 0.9545 —18.1 5.03  0.9728  11.0  —0.30  0.227
13L " 0.983** 0.9662 —11.6 5.40  0.9741 8.8 1.67  0.159

Notes ~**:0.1% level at significance. No. of places : 53,

F : First day, L : Last day (e.g. : 11F denotes the first day of daily mean temperature 11°C in normal year).

N(8)=a+bb
N(8)=a+b8 +ch?

where, : annual mean temperatufe, N(8)=D(#)—D-.(See Fig. 5A).
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Table 3 Correlations and regressions between the date (D(X 8)) in reaching to
the certain accumulated temperature (X 8)) reckoning before or after the
optionally fixed date (D.) or the last day (H.) of the safe heading and the
annual mean temperature () in normal year.

The initial The initial The fitted Linear correlation (N(Z60): 6}

date (Do) date (D¢)in accumulated Correlation  Intercept Slope No. of

in reckoning reckoning of temperature coefficient places

of X (@) N(Z8)in each

regression X6 r a b
equation

Before Feb.1 After Aug. 31 300 0. 982 *** -34.2 8. 68 29
” ” 400 0. 983 *** -38.0 8.21 29
7 ” 500 0. 984 *** -43.2 7.95 29
” ” 600 0. 985 ¥** -47.7 7.7 29
” ” 700 0. 985 *** -52.6 7.57 29

After Hp Before Aug. 1 1300 = (. 931 *¥** 106. 4 -6.39 29
” ” 1500 - (. 936 *** 124.7 -T7.10 29
” ” 1700 — (. 937 ¥** 144.7 -7.89 29
” ” 1900 - 0. 938 *¥** 168. 3 -8.89 29
” ” 2100 - 0. 927 %% 182. 6 -9.24 28
” ” 2300 - 0. 897 ¥** 195. 2 -9.43 27
” ” 2500 = 0. 902*** 227.0 -10. 87 27
” ” 2700 - 0. 864 *** 255. 2 -12.01 26
” ” 2900 = (. 938 ¥** 266.0 1 -12.1% 22
” ” 3100 = 0. 929 *** 290.0t -13.0t 22
# ” 3300 - 0. 919%** 315.0% -13.7¢Y 19
” # 3500 - (. 944 *** 346. 9 -14. 56 16
” ” 3700 - 0. 850** 389. 4 -16. 20 8

fver the LIS After Jun.30 1300 -0.945%F% 109, 7 -4.97 7
” ” 1700 - (. 931 *** 133.1 -5.55 23
” ” 2000 - 0. 908 *** 146.0 -5.65 15

After Hp After Aug. 31 860 0. 950 *** -15.4 4. 51 28

O H After Jul. 31  Tth day 0. 982 ¥+ -28.8 4.63 28
before 23F

Notes: ** and *** : 1% and 0.1% levels of significance, respectively.

T: Corrected data.

Regression equations are as follows:
N =a+bg

where, N (30)=D(26)— Dc

(days) (See Fig. 5B).
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Fig. 8 Planning diagram for the two crops, paddy rice-wheat or barley, per year
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in paddy rice are shown. The dotted lines are available for estimating the
cultivable varieties in paddy rice. W, B and NB denote wheat, barley, and
naked barley, respectively.
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