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Estimation of Heading and Maturing
Date and Potential Rice Production for the Cultivation of Direct Seeding
into Puddld and Leveld Soil

Tatsuya INAMURA

Summary

Estimation methods of heading and maturing dates and potential rice production for the cultivation
of direct seeding into puddled and leveled soil, were studied by using air temperature, length of day
and amount of sunshine relating to the growth of rice plants.

1. Estimation method of heading date was obtained by using accumulated average of the air
temperature and length of day. The accuracy of this estimation method was betier than by using
accumulated average air temperature only; therefore, this method was considered more practical.

9. Tstimation method of maturing date was obtained by using accumulated ripening rate that was the
function of the average air temperature. However, the accuracy of this estimation method was a little
inferior, therefore, this method was not considered practical.

3. REstimation method of potential rice production at heading and maturing dates, were obtaind by
using the average air température and amount of sunshine. The Hourei and Akitsuho varieties were
suitable for the cultivation of direct seeding with high productivity.

4. The late critical date of direct seeding that was obtained by counting back from the late critical
heading and maturing dates assumed by using average weather condition, was Jun. 6th with variety
Fuyo, Jun. 30th with the Asukaminori variety, Jul. 7th with the Akitsubo variety and Jul. 15th with the
Hourel variety.

5. The suitable date of direct seeding that was obtained by counting back from the heading and
maturing dates for the maximum productivity, was between May. 20th and Jun. 5 th.

6. The ineffective temperature on heading of variety Hourel was lower than the others. It indicated
that the Hourei variety resisted the cooler weather than the others.

7. As the ineffective temperature on heading of the Asukaminori variety was 0.5 degrees higher than
the Fuyou variety and the effective heat unit summation on heading of the Asukaminori variety was
88.5 degrees lower than the Fuyou variety, the heading earliness of these varieties were reversed at the
seeding date of May. 21th.

Key words : Estimation methods of heading and maturing dates, Cultivation of direct seeding into
puddled and leveled soil, Late critical day of direct seeding, Suitable day of direct seeding.
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Tablel. The growing season and growing period (3 years average)
] Cropping Direct Heading Maturing Vegetative Reproductive Total
Variety seeding date date period period growing
season date period
I 5.15 8.10 9.15 88 days 37days 124days
. X I 5.29 8.16 9.25 80 41 120
oures i 6.14 8.26 10. 8 74 4 17
v 7.1 9.4 10.26 66 52 ur
I 5.15 8.18 9.27 96 41 136
Alkiteut il 5.29 8.22 10.5 86 45 130
tsuho 6.14 8.30 10.18 78 50 127
v 7.1 9.7 11.2 69 57 125
1 5.15 8.23 10.9 101 48 148
I 5.29 8.29 10.23 93 56 148
Fuyou yp 6.14 9.5 ) 84 59 142
v 7.1 9.13 (11.14) 75 (63) (137)
I 5.15 8.23 10.13 101 52 152
. I 5.30 8.29 10.24 92 57 148
Asukaminori
ilg 6.14 9.3 10.30 82 58 139
v 7.1 9.11 (11.14) 73 (65) 13n

Value in bracket shows data of immature grain.



SRR BUR IR O R BRI LU O R (3)

Wk RO

Table 2 Application of nitrogen fertilization of the cropping season (nitrogen component kg 10a)

. Panicle formation stage * Ripening
Cropping season Basal Total
1 2 stage

1 4.0 25 25 1.0 10
1 3.0 2.5 2.5 1.0 9
jiig 3.0 2.5 2.5 -

i 3.0 2.5 2.5 - 8
¥ The panicle formation stage 1 : 20days before of heading, 2 : 10days before
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Table 3. The yield and yield component of the cropping season.

(3 years average)

Varios Cropping Nunber of 1000-kernel Percentage Winnowed Unrefined brown  Refined brown
anely season spikelets weight ripened grains paddy weight rice weight rice weight
X100, nf g % kg a kg a ke a
I 305 23.9 89.4 65.7 54.1 52.1
. I 295 23.5 86.2 69.1 56.6 54.3
Hourei
m 297 23.0 83.8 67.5 55.2 52.0
v 252 23.1 80.7 674 51.8 48.2
I 314 23.2 79.6 72.5 58.9 55.3
I . . . 4 4.,
Akitsuho 340 23.7 82.6 71.6 58 54.3
il 232 23.7 86.7 67.7 55.5 53.1
v 5 206 23.6 76.6 56.5 46.0 43.6
1 366 21.6 76.7 69.8 56.0 50.0
P i 386 22.0 75.3 70.3 57.2 52.0
el m 344 22.3 5.7 74.2 60.4 54.7
v 293 21.9 (73.3) (59.9) (48.7) (43.9)
I 364 21.9 84.0 78.8 64.1 58.7
, | 385 22.5 83.2 74.3 61.1 56.2
Asukaminori
m 344 22.7 85.3 78.0 64.4 60.4
N 231 22.6 (79.1) (59.0) (48.4) (45.0)
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Table4 Tie uneffective temperature and effective

heat unit summation on heading

Effective heat

Variety |Uneffective temperature ) .
unit summation

1 2 1 2
Hourei 13.8 13.9 817.9 909.2
Akitsuho 16.3 16.7 679.7 753.7
Fuyo 16.8 17.0 683.4 785.2
Asukaminori 177 18.0 594.9 685.0

1 : obtained by using average air temperature
calculated from air temperature at each
o'clock.

2 : obtained by using average air temperature
calculated from maximum and minimum.
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Table5 The multiple regression equation
between days from seeding to heading
and accumulated air temperature,
day length

Varlety a b [¢] r

Hourei —9.85X10™ 6.49X107* 8.57 0.999**

Akitsuho —7.27X107° 7.30X107* 12.79 0.999""

Puyo ~5.13%x107° 6.98X107* 13.52 0.999"*
~7.21x107° 7.34X107% 13.31 0.999"*
n=aXT (1) +bXL (4} +c

Asukaminori
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Table 6 The regression equation between Yr,/S

and average daily air temperature.

Growing period  Variety a b c
Hourei 1.58 0.0602 24.7
Vegotative Akitsuho 1.38 0.0746 23.9
Puyou 1.55 0.207 24.6
Asukaminori| 1.49 0.165  24.7
Hourel 2.19 0.0288 23.3
Reproductive Akitsuho 2.18 0.0406 22.4
Fuyou 1.94 0.0257 205
Asukaminori| 2.04 0.0304 20.9

YR/S:a'mb (C_ em) :

MITd % DB - e SR TldR 7 LA 239
Ty ARIAE, 7aVA5EZLTT AN I/ V2.9
B & BA R TE < L R TED - fo, B OR
KYr/ SERAPED TR AT VA BLOT &Y kbR
2t U 7R o rh ok R B TE L T
W5 Ly icBbhi,



RERBAIEE « Kb R o AR, R K OAEEE O HEE (9)

4. HTREE, BEEAE LUEEHO
HETE B

Bl 2Tl TRESE. BEB L OH BB & HEs
S BRI L R FIREAERE I AHEE T B T TR
1o

LT, REEHICBY AVEOTR T~ 2V
TR E R o . Rk L OB KA
FIDHEREZIT - 1o BB ORI, TEo%HE
BRI DR EH & BRI 0L BHMSE Cicins &
MEXNS5 AI5EEE,S 7THIBEBEE T L,
£, HEEZE L cHBEHoER 4) 2HVE
OB HEE U, 2.0 MR & LTl
BB U o o HeER (R 6) VA
FELT, 2 LT, I & B3 B 2 B KA
REEHOTHEL. HFURITR UK,

YEII DB T 4 Bl & & RB4 EIIRIEHSh A4,

kg, 10a,/hr
-
1.60
B0f- ® 140}
@ o®
1.40) @ 1.20
® ? ®o ®
1201 o ©9° 100} ©8
o O
Loof ° . 0.80F )
Q y Var.Hourei : o Var Akitsuho
& R . . . .
> 26 2% %

' 24
ke, 10a,/ hr

1.40
1.20F
1.00
8.80F 0.80 . .
80 Var.Fuyou Var.Asukaminori
L L N s s L . ) .
2% 26 24 26

Averege air temperature: Gn

Tig. 9 Relationship between Ya, /S and average daily air

temperature ( @.) in vegetative period.

Yr: (Number of spikelets,”/nf) X (1000—kernel weight)

S :sunshine hours
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Fig.10 Relationship between Y&,S and average daily air
temperature ( @.) in reproductive period.
Yr:total weight of rice grains

S :sunshine hours
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