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Influence of Poor Sunshine at the Middle Stage, High Temperature at the Initial Stage
and High Temperature with Dryness at the Maturity Stage of Grain Growth on the

Quality of Brown Rice

Yasuo OSHIMA
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Summary
The appearance and factors of meteorological disaster in paddy rice cultivated in Kanagawa Prefecture were examined. In

1991, milky-white rice kernels appeared in abundance to the medium-maturing 'Akinishiki', which was the leading variety
at that time, due to poor sunshine at the middle stage of ripening in mid-September. In 2002, white immature kernels
appeared frequently in the early-maturing, main variety 'Kinuhicari'. Their appearance was highly correlated with the
mean-temperature ten days after heading and therefore, it was ascribed to the high temperature at the initial stage of grain
growth. In 2003, many cracked rice kernels appeared in the early-maturing variety 'Kinuhicari'. Their appearance was
frequent when rice matured before September 29 and was harvested after October 1. It seemed that high temperatures with
unusual dryness during the period September 27 to 30 induced injury.

: Cracked rice kernel, Kanagawa Prefecture, Heat damage, Meteorological disaster, Milky white rice kernel,Key words
Paddy rice, Poor ripening, Poor sunshine, White immature kernel
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1 1991
1954 1980 1984 1989

1 1991

1 9 9
( ) 1989 2006

5/28 1989 1999 6/7 6/18 1981 1999 6/27 1981 1994

2 3
n=38 = 0.528 8/17

1 9 9

( / ) ( / ) ( / ) ( / ) (kg/a) ( ) (%) ( / ) ( / )
[ ]

5/28 8/ 7 -2 9/17 ±0 333 96 52.1 103 20.9 96 87 86 28600 3.8 -0.9
6/ 7 8/13 -1 9/23 -1 323 97 44.4 86 21.5 96 87 73 23700 2.7 -1.6
6/18 8/21 +1 10/4 +1 309 96 37.2 82 20.7 95 76 76 23600 4.8 -0.1
6/27 8/25 10/13 301 35.9 20.4 82 71 21400 5.3

[ ]
5/28 8/16 -1 9/27 ±0 349 101 50.1 92 20.8 96 86 81 28100 2.7 -1.0
6/ 7 8/21 -2 10/ 4 -4 349 95 46.5 88 20.6 97 82 79 27500 5.5 +1.4
6/18 8/25 -2 10/13 -1 341 96 39.7 80 20.1 97 83 70 23800 7.0 +2.3
6/27 8/29 -2 10/20 -3 329 86 40.5 85 19.7 96 83 75 24700 7.7 +3.2
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9 9

(2)
2002 3

5

8

8 14

7

3 2002

1 9 9
( RN-500)

7

5/17 8/2 7.0 57.2 2.2 38.6 1.5 0.5
5/27 8/4 6.5 62.8 1.6 34.5 0.9 0.3
6/7 8/12 5.0 75.2 1.2 22.1 0.8 0.7
6/17 8/18 4.5 84.5 1.2 14.0 0.4 0.0
5/17 8/5 5.0 80.5 1.7 17.0 0.4 0.4
5/27 8/8 4.5 79.7 1.5 15.6 2.6 0.7
6/7 8/17 5.0 83.1 0.6 14.5 0.7 1.1
6/17 8/24 3.5 84.7 6.9 7.5 0.2 0.7
5/17 8/3 6.5 73.4 1.7 24.0 0.8 0.2
5/27 8/5 6.0 81.5 1.8 16.3 0.4 0.1
6/7 8/14 4.5 87.6 1.0 10.2 0.8 0.6
6/17 8/20 3.0 88.0 2.5 8.6 0.3 0.8
5/17 8/2 6.0 80.6 5.8 13.1 0.5 0.1
5/27 8/5 5.0 78.0 2.8 17.1 1.4 0.8
6/7 8/12 4.0 92.8 2.3 4.1 0.8 0.2
6/17 8/20 2.5 84.6 10.6 4.1 0.5 0.2
5/17 8/11 4.0 85.5 1.1 12.3 0.3 0.9
5/27 8/14 3.0 85.9 1.7 11.2 0.9 0.5
6/7 8/24 3.5 87.6 1.1 10.1 0.5 0.8
6/17 8/27 3.0 89.8 1.0 8.6 0.3 0.4
5/17 8/7 6.5 69.6 0.9 24.8 2.5 2.2
5/27 8/11 5.5 76.9 1.4 17.5 2.6 1.8
6/7 8/19 3.0 86.5 1.9 10.2 0.5 1.0
6/17 8/25 4.0 81.1 1.7 14.7 0.6 2.0
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4 2003

RN-500

11 2003 12

2003

( / ) ( / ) ( / ) ( / )

5/26 8/9 9/18 9/18 4 0 1 87.6 2.9 7.5 0.7 1.5

10/1 6 3.5 2 66.6 23.1 7.8 1.4 1.1

10/9 7 4 3 70.1 21.7 6.9 0.9 0.4

10/16 7 3.5 3.5 58.6 27.0 12.6 1.2 0.6

6/6 8/14 9/24 9/22 5 0 0.5 89.8 3.6 5.8 0.3 0.5

10/1 6 3.5 0.5 59.2 31.0 8.2 0.7 0.9

10/9 7 4 1 60.5 29.7 8.0 0.7 1.1

10/16 7 4 1 60.2 26.2 12.8 0.1 0.7

5/16 8/18 9/29 9/26 4 0 0.5 94.0 0.9 3.1 0.3 0.7

10/9 4 2 0.5 84.8 11.3 3.2 0.2 0.7

10/16 4 1.5 0.5 84.3 9.9 6.1 0.2 0.5

5/26 8/20 10/1 9/29 3.5 0 0.5 94.6 1.0 3.9 0.1 0.4

10/9 3 0.5 0.5 85.1 7.1 6.5 0.2 1.1

10/16 3 0.5 0.5 89.2 3.4 6.0 0.2 1.2

 6/6 8/25 10/8 10/3 2.5 0 0.5 96.6 1.5 1.4 0.2 0.3

10/9 2 0.5 0.5 95.1 2.1 2.4 0.0 0.4

10/16 3 0.5 0.5 92.4 2.5 4.6 0.2 0.3

5/26 8/19 9/30 9/29 3.5 0 1 91.1 0.9 5.9 0.3 1.8

10/9 5 0 2.5 89.9 3.4 4.6 0.8 1.3

10/16 5 0 1.5 87.7 3.1 6.9 1.1 1.2

6/6 8/24 10/7 10/3 4 0 1 93.4 1.3 4.1 0.3 0.9

10/9 4 0 1.5 90.7 3.0 4.9 0.5 0.9

10/16 4 0 1.5 89.1 3.2 6.1 0.5 1.1
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