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Table 1. Cultivation procedure for threé years
Ttem Year
1983 1984 1985

Raising of seedling Box type nursery Upland nursery ‘Minoru’ pot type nursery
Seedling date Apr. 21 Apr. 12 Apr. 16
Transplanting date May 25 May 25 May 25
Duration of nursery (days) 34 43 39
Seedling; Plant height (cm) 14.3 14.7 10.4

No. of tillers 1.3 1.2 1.5

Leaf age 4.4 4.1 4.7

Fresh weight of shoot (g) 18.96 17.57 -

Fresh weight of root (g) - 8.73 -

Dry weight of shoot (g) 3.43 3.73 -

Dry weight of root {(g) 1.55 1.73 -
Planting dencity (cm) 21.0 x 21.0 and 27.1 x 27 .1

Hill/m? 23 and 14

Plants/hill 2
Transplanting procedure Hand transplanting
Amount of fertilizer (kg/10a) N; 8 P; 8 K; 8
Harvesting date Oct. 9 Sept. 12 Sept. 26

Drying procedure

Rack drying




AL - g - ARIE - A - EE A4 ARE [OE0») | OBRERERG

() (M]/m
30 25
o
25 =
R
Q
£20 Zi5]
2
o 5 B
& 210
E =]
o £
=
10 s
510 0
s Apr. May June July Aug. Sep.  Oct.
0 | I | St 1. | IR | aal i J
o (h)
= B
215
[72)
=]
7
210
o
=
o5
=
[
59
)

Fig.1. Change of mean temperature (A), mean
duration of sunshine (B) and mean
amount of insolation (C) for three
vears at Agricultural Experiment
Farm, Faculty of Agriclture,
Hokkaido University.

—-— 1983.------- 1984.
—— 1985, --eiees Average value.

Table 2. Comparison of yield characters for three years (1983-1985)

year
Character 1983 1984 1985
23V 1470 t-test 231 14V t-test 230 140 t-test

Heading date Aug. 15 Aug. 17 July 23 July 25 July 30 Aug. 1
Maximum tiller number 31.1 38.6 43.2 51.6 33.4 34.4
Paniclc length (cm) 17.2 19.4 18.2 18.7 20.6 21.6

Culm lenght (cm) 78.0 79.0 77.4 77.4 76.2 74.0

No. of panicles/hill 23.6 31.8 ** 26.3 39.4 ** 26.2 36.0 *
No. of spikelets/panicle 62.1 81.0 70.0 74.1 75.7 88.8 *
No. of spikelets/m? 33147.5 35054.4 41518.9 39738.6 44910.9 43868.0

Seed fertility (%) 88.1 87.3 96.1 96.2 83.9 83.8
Percentage of ripened grains (%) 62.9 59.1 73.1 70.9 64.9 65.2
Winnowed paddy weight (kg/10a) 650.1  593.5 831.6 813.6 760.1  706.3

Grain yield (kg/10a) 453.2  386.1 623.6 606.6 578.6  542.7

Total weight (kg/10a) 1209.4 1129.6 1501.9 1391.8 1413.2  1261.8
Harvest index 37.5 34.2 41.5 43.6 40.9 43.0

1000 kernel weight (g) 19.7 20.0 18.9 18.8 20.9 21.1

Grain length (mm) 5.24 5.20 5.19 5.15 5.15 5.23
Grain width (mm) 3.10 3.02 3.01 2.95 3.08 3.10
Grain shape index? 1.69 1.72 ** 1.72 1.75 1.67 1.69

1); hill/m?2 2); Grain lenght/grain width.
*, **; Significant at 5 9% and 1 % levels, respectively.
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Fig.4. Change in plant height.
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Fig.5. Relative effect of sparse planting on

yield component.

Table 3. Mean square from analysis of variance for yield character

Mean square

Character Planting dencity(P) Year(Y) PxY Error

(df=1) (df=2) (df=2) (df =6)
Maximum tiller number 80.0833 238.5833** 14.3433 18.0967
Panicle lenght 4.5387 9.9264** 0.6967 0.8019
Culm lenght 0.4107 12.0542 2.5957 12.2006
No. of panicles/hill 328.6533** 27.7900%* 6.1033 2.0133
No. of spikelets/panicle 435.6075"" 145.8533* 54.9300 26.8525
No. of spikelets/m? 279868.5600 108405216.5267 3806753.7750 4781099.5350
Seed fertility 0.1875 157.6525** 0.2425 4.1342
Percentage of ripened grains 10.6408 124.2108 4.2558 34.3058
Winnowed paddy weight 5489.9574 40502.8635* 462 .5264 1602.0138
Grain yield 4804.0008 40704.0210** 639.9058 1031.1567
Total weight 39502.6875*** 77299.2300*** 1283.5600 2581.1025
Harvest index 0.2700 56.4475%** 8.9275 1.9267
1000 kernel weight 0.0438 4.8597** 0.0352 0.0238
Grain length 0.0000 0.0028 0.0050 0.0028
Grain width 0.0048 0.0129* 0.0028 0.0015
Grain shape index 0.0017 0.0033* 0.0001 0.0004

= xx 2% Gignificant at 59, 19 and 0.19¢ levels, respectively.
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Table 4. Relative index of yield characters based on yield characters at 23 hill/m? plot in 1984
Relative index (%)

Character 1983 1984 1985
23 hill/m? 14 hill/m® 23 hill/m? 14 hill/m? 23 hill/m?® 14 hill/m?
Days from seeding to heading 115 117 100 102 104 106
Maximum tiller number 72 89 100 119 77 80
Panicle length 95 106 100 103 113 119
Culm length 101 102 100 100 98 96
No. of panicles/hill 90 121 100 150 100 137
No. of spikelets/panicle 89 116 100 106 108 127
No. of panicles/m? 30 84 100 96 108 106
Seed fertility 92 91 100 100 87 87
Percentage of ripened grains 86 81 100 97 89 89
Winnowed paddy weight 78 71 100 98 91 85
Grain yield 73 62 100 97 93 87
Total weight 81 . 75 100 93 94 84
Harvest index 90 82 100 105 99 104
1000 kernel weight 104 106 100 99 111 112
Grain length 101 100 100 99 99 101
Grain width 103 100 100 98 102 103
Grain shape index 98 100 100 101 97 98
Duration of ripening 106 102 100 96 112 108

Table 5. Panicle, culm, internode and leaf sheath length at 23 and 14 hill/m? plots for three
years {1983-1985)

Length 1983 1984 1985
(cm) 23 hill/m? 14 hill/m®  t-test 23 hill/m? 14 hill/m? t-test 23 hill/m? 14 hill/m?  t-test
Panicle 17.2 19.4 18.2 18.7 20.6 21.6
Culm 78.0 79.0 77.4 77.4 76.2 74.0
In1® 27.9 30.9 31.0 32.1 34.2 34.9
In2 20.0 22.4 22.3 22.6 22.6 23.8
In3 21.4 19.6 18.7 19.3 16.7 13.7
In4 8.4 5.9 5.3 3.3 2.7 1.6
In5 0.3 0.2 0.1 0.0 0.0 0.0
Ls1? 24.2 26.7 * 24.9 25.4 28.3 29.9
Ls2 20.8 22.5 ¥ 21.2 22.2 22.6 23.5
Ls3 20.0 20.9 19.3 19.3 19.6 20.5

1); Internode. 2); Leaf sheath.
*,**: Significant at 5% and 194 levels, respectively.
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Table 6. Mean square from analysis of variance for panicle, culm, internode

and leaf sheath length

Mean square

Length Planting dencity(P) Year (Y) PxY Error
(df=1) (df=2) (df=2) (df=6)
Panicle 4.5387 9.9264** 0.6967 0.8019
Culm 0.4102 12.0542 2.5947 12.2006
Inl 7.7120* 26.2287** 1.5050 0.7513
In2 5.2008* 4.1137* 1.0257 0.5505
In3 5.8520 29.7349 3.4501 7.5868
In4 10.2305 25.3500 0.5554 2.4987
[n5 0.0065 0.0564** 0.0030 0.0039
Lsl 7.1765* 19.3387** 0.9510 0.7373
Ls2 4.0600* 2.4661* 0.1792 0.3660
Ls3 1.0680 1.3201 0.2344 1.2820
*, **; Significant at 5% and 1% levels, respectively.
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Rtesponse of Hokkaido Rice Variety “Yukihikari” to Planting Den-
sity

Masahiko MAEKAWA, Yasuhiro YASHIMA* , Masao HIWATARI,

Takahiro TSUNODA and Fumiji KiTA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo, 060 Japan)

Summary

These studies were carried out to investigate response of Hokkaido rice variety “Yukihikari” to
planting density from a point of view of constant high yielding from 1983 to 1985. Yield characters of
“Yukihikari” were compared between 23 hill/m? and 14 hill/m? plots with two replications. It was
observed that at 14 hill/m? plot, number of tillers increased slowlier and percentage of production tillers
was higher than that at 23 hill/m? plot. Although number of panicles/hill and number of spikelets/
panicle at 14 hill/m?® plot were larger than those at 23 hill/m?® plot for three years, number of spikelets/
m? at 14 hill/m? plot was not always larger than that at 23 hill/m? plot. At 14 hill/m? plot, grain yield
was lower than that at 23 hill/m? plot. It was assumed that lower grain yield at 14 hill/m? plot was
caused by lower percentage of ripened grains. Panicle length at 14 hill/m? plot was longer than that
at 23 hill/m? plot, however, culm length at 14 hill/m? plot was not always longer than that at 23 hill/m?
plot. First and second internode, first, second and third leaf sheath at 14 hill/m? plot were longer than
those at 23 hill/m? plot. Relative contributions of first and second internode to culm length at 14 hill/
m’ plot were larger and relative contributions of lower internode to culm length at 14 hill /m? plot were
smaller than those at 23 hill/m? plot.

* Presently, Agricultural Experiment Farm, Faculty of Agriculture, Tohoku University.



