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Fig.1. Seasonal changes of daily mean temperature from April to October at Sapporo in 1993.
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Fig. 2. Seasonal changes of daily mean solar radiation from April to October at Sapporo in 1993.
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Table 1. Yields and yield components in normal and sparse plantings (1992, 1993).

Planting type

Normal Sparse
Yield component 1992 1993 Percentage 1992 1993 Percentage
Panicle length (cm) 16.5 15.2 92.4 16.2 16.8 103.4
Culm length (cm) 54.1 64.0 118.3 55.2 65.3 118.3
No. of panicles (/m? 474.5 659.2 138.9 402.2 450.9 112.1
No. of spikelets (/m?  25938.9 33771.6 130.2 23050.7 25751.4 111.7
Seed fertility (%) 90.1 40.2 44.6 85.2 41.2 48.3
1000 grain weight (g) 22.0 21.2 96.1 22.3 21.1 94.7
Yield (kg/10a) 514.8 235.0 45.6 434 .4 204.0 47.0
Grain-straw ratio 0.6 0.6
Note ; Percentage (%) = Yield component in 1993 Xx100/yield component in 1992.
Table 2. Mineral contents per dry weight and spikelet fertilities in normal
and sparse plantings (1992, 1993).
Mineral content/g dry weight (%) Spikelet

Planting type N P K Ca Mg Si fertility (%)
9/14(1992)

Normal 0.691 0.109 2.341 0.300 0.171 7.146 90.1
Sparse 0.770 0.114 2.331 0.251 0.173 7.080 85.2
7/20(1993)

Normal 3.338 0.425 3.250 0.210 0.163 3.223

Sparse 3.640 0.415 3.203 0.225 0.155 3.155

8/18(1993)

Normal 1.278 0.300 1.845 0.193 0.158 4.455 40.2
Sparse 1.393 0.303 1.898 0.170 0.148 3.995 41.2
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Table 3. SPAD values of third, second and flag leaves and spikelet fertilities
in normal and sparse plantings in 103 days after seeding

SPAD value Spikelet fertility
Planting type Third leaf Second leaf Flag leaf (%)
Normal 36.8+3.0 33.2+2.2 28.9+2.0 42.8%8.1
Sparse 39.8+2.4 37.0+2.7 31.8+3.1 41.4+9.4
Difference 3.0** 3.8** 2.9** —1.4**
** . Significant at a% level.
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Fig. 3. Relations between spikelet fertilities and
leaves in normal and sparse plantings in
O Normal planting. A Sparse planting

SPAD values in flag (first), second and third
103 days after seeding in 1993.

Table 4. Yield and yield components in different planting

type (1993).

Planting type

Yield component Sparse Normal Dense
No. of panicles (/m?) 617.8 565.2 410.8
No. of spikelets (/m?) 23878.9 25987.0 23025.5
Seed fertility (%) 53.4 50.9 50.9
1000 grain weight (g) 21.7 21.7 22.6
Yield (kg/10a) 261.3 281.2 264.9
SPAD value (7/22) 35.8 39.1 42.2

% =

— i, EHBERBESETIUSE VT E
AHEIZTH C 7 B & b Paese, E B B TN
WIS TR b ST B % o
2o WFROFAEEIERBIC B\ T b B TEAT
KL D BATTERE D 72 D ORS¢
(Tablel, 4, 6), %7 WHE LB TRL L%

(% »Twiz (Table7), Z D72 HBRETNORK
IWEFEL o7zt HEZI NI, L LLdDs,

Table 2 ¥ Table 5 DBz @ KH TT - 2 184T
MEBRETHON L SIOEAEY KT L L, %
FEEMICcH 22 7HA2088L007H22 HON
TAHRIIRELZEIED LN LD - 1205, Table
2 OB (8 H 18 H) o N-&HZIL Table 50
8A19BD1/2LLFTH % TRk Table



- AE - A - R - BRI - 5E - R
1993 FOREARETIZ B 54 R RHEE 5 5 397 DFAEE B SULE

Table 5. Mineral contents per dry weight and spikelet fertilities in different

planting types (1993).

Mineral content/g dry weight (%)

Spikelet

Planting type N P K Ca Mg Si fertility (%)

7/22(1993)

Dense 3.340 0.340 1.920 0.360 0.170 3.290

Normal 3.770 0.370 1.960 0.300 0.160 2.670

Sparse 4.100 0.360 1.900 0.320 0.150 2.510

8/19(1993)

Danse 2.290 0.280 1.680 0.490 0.160 4.780 53.4
Normal 2.700 0.290 1.800 0.450 0.170 3.960 50.9
Sparse 2.860 0.260 1.700 0.460 0.150 3.720 50.9

Table 6. Changes of plant height, number of tillers, number of panicles and
SPAD value in different planting types.

Plant height No. of tillers No. of panicles SPAD
Planting type (cm) (/m?) (/m?) value
5/24
Dense 11.0 163.2 — -
Normal 11.0 81.6 — -
Sparse 11.0 40.8 - —
6/24
Dense 30.4 450.7 - 37.0
Normal 31.3 262.2 - 37.9
Sparse 30.6 126.3 - 37.6
7/22
Dense 50.8 714.9 - 35.8
Normal 52.6 567.2 - 39.1
Sparse 55.5 454 .4 - 42.2
8/19
Dense 69.2 726.5 711.2 -
Normal 77.9 664.4 610.0 —
Sparse 76.9 423.3 398.1 -
9/16
Dense 71.4 633.2 633.2 -
Normal 79.2 641.0 633.3 -
Sparse 76.5 417.6 410.9
10/4
Dense - - 617.8 -
Normal — - 565.3 -
Sparse — — 410.8 -
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Table 7. Changes of dry weights of leaf blade, stem, withered
leaf and panicle in different planting types.

Dry weight (g/m?)

Leaf withered
Planting type blade Stem leaf Panicle Total
5/24
Dense - - - - 1
Normal — - - - .5
Sparse — - — - .8
6/24
Dense 17.1 15.5 - - 32.6
Normal 11.5 10.5 - - 22.0
Sparse 5.4 4.9 — - 10.3
7/22
Dense 161.9 100.0 - — 262.8
Normal 90.3 102.5 - - 192.8
Sparse 77.1 83.9 - — 161.0
8/19
Dense 137.9 487.9 17.5 107.6 750.9
Normal 145.9 479.2 15.9 117.0 758.0
Sparse 97.5 340.4 9.1 81.3 528.2
9/16
Dense 99.5 495.3 32.3 344.6 971.7
- Normal 115.0 541.4 27.4 374.1 1057.9
Sparse 77.0 367.0 19.3 328.7 792.0
10/4
Dense 584.3Y — - 362.5 946.8
Normal 605.92 - - 387.2 993.1
Sparse 485.7" — - 368.1 853.8

1) ; Pooled dry weight of leaf blade and stem.
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Table 8. Mineral contents in different plant parts in different planting types.

Mineral 7/22 8/19
component  Plant part Dense Normal Sparse Dense Normal Sparse
Leaf blade 3.34 3.77 4.10 2.29 2.70 2.86
N (%) Stem 1.50 1.64 1.77 0.59 0.71 0.69
®" Withered leaf - - — 0.71 0.86 0.82
Panicle — — — 1.19 1.34 1.36
Leaf blade 0.34 0.37 0.36 0.28 0.29 0.26
P (%) Stem 0.38 0.41 0.39 0.26 0.29 0.27
°" Withered leaf - — — 0.07 0.07 0.06
Panicle — — — 0.19 0.20 0.21
Leaf blade 1.92 1.96 1.90 1.68 1.80 1.70
K (%) Stem 2.43 2.54 2.46 1.15 1.35 1.25
®" Withered leaf - - — 0.81 0.76 0.67
Panicle — — — 0.53 0.58 0.54
Leaf blade 0.36 0.30 0.32 0.49 0.45 0.46
Ca (%) Stem 0.08 0.09 0.08 0.08 0.08 0.07
°" Withered leaf - - — 1.24 1.24 1.29
Panicle - - - 0.06 0.07 0.07
Leaf blade 0.17 0.16 0.15 0.16 0.17 0.15
Stem 0.12 0.12 0.11 0.12 0.12 0.11
0,
Mg (%) \ithered leaf - - - 0.22 0.22 0.22
Panicle — — - 0.09 0.10 0.11
Leaf blade 3.29 2.67 2.51 4.78 3.96 3.72
. Stem 2.67 2.40 2.29 2.82 2.69 2.47
Si (%) .
Withered leaf - — - 8.79 7.02 7.30
Panicle — — - 4.01 3.38 4.30
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Shinji ICHIKAWA, Takahiro TSUNODA, Tetsuya HASHIMOTO,
Noriaki MOKI, Yukio WAKAZAWA
(Agricultural Experiment Farm, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Masaru URAYAMA
(Laboratory of Plant Nutrition, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Shigeo KONNO
(Laboratory of Crop Production Engineering, Faculty of Agriculture, Hokkaido University,
Sapporo 060, Japan)
Masahiko MAEKAWA
(Laboratory of Genetic Engineering, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(present address ; Research Institute for Bioresources, Okayama University, Kurashiki 710, Japan)
(Received December 2, 1994)

Summary

In order to analyze the response to cool summer in 1993 of a rice variety, Kirara 397, changes of
spikelet fertilitics and mineral contents in plant were examined in different planting densities. Kirara
397 showed spikelet fertilities of 41.29; and 40.2% in normal and sparse plantings, respectively. On the
other hand, Kirara 397 tested in a different paddy field indicated the highest spikelet fertility in dense
planting. Although nitrogen content was higher in sparse planting than in the other plantings, silica
content was higher in dense planting. On the contrary, a fixed tendency was not observed between the
contents of the other components, P, K, Ca and Mg, and planting types. A significant negative
correlation between spikelet fertility and SPAD value of third leaf in 103 days after seeding was
recognized in sparse planting. Furthermore, It was observed that high content of nitrogen in leaf blade
did not induce more severe cool-weather damage necessarily.



