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Effects of Planting Densities on Growth and Yield of Rice

Plants grown on non-manured Paddy Field

. . . . *
Toshikatsu OKUMURA , Shiro TAKEUCHI, and Hiroshi HASEGAWA

Synopsis

This study was conducted at paddy field that was not manured for long years. The growth
and yield of rice plants was experimented with various planting densities on this paddy field,

and some of growth responses was investigated.
The results of investigation were as follows;

1) The effects of planting densities on plant length was little, but on stems per hill was greater.

2) The effects on number of stems was found at the early growing period, and the increase
rate of stem number in this period correlated with grain yield per hill.

3) The nutritional condition in the soil mass occupied by rice roots was an only competitive
factor in this non-manured paddy field, but did not the light condition in the populations.

4) The effects of planting densities distinctly appeared to number of panicles per hill, the
weight of straw per hill, and weight of hulled rice per hill.

5) The weight of hulled rice on unit land area was not effected by planting densities.
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after 10 days of heading (1976; Moriyama)
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Table 1 Experimental plots and Planting densities (Exp. 1)

g odliltems | & Ll 40 Bk 2
Plots Hill space within row Interrow space Planting densities
~50%[% (—50%) 300 " 346 9.6 M
—25%|X (—25%) 26.0 27.0 14.3
1E #6]X (Control) 20.0 26.0 19.2
+25%[X (+25%) 20.0 21.0 238
+25%IX (+50%) 20.0 17.2 29.1
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Table 2 Yield components and other characters of harvested plants

2\ HE BE | —RE HUEIE | HOERE | TR THE | RERE — B M 9 per a hill _
e\ pJrems | Culm Weight I‘Ig‘;:i‘gc;e‘r’f % of fruitful | 1000kernel| %of | 7 ¥ | bsd | W & wﬁ ifféf
k - length culms weight ripening | Number of | Weight of | Weight of eight o
Exp\ Plots ahead | ahead heads straw | unhulled rice | hulled rice
cm g no, % g % no, g g g
# -50% | 82.8 3.5 122.2 81.5 23.0 95.8 15.0 50.2 48.8 39.6
~ —-25% | 78.1 2.8 99.7 83.7 23.0 95.0 11.8 31.5 31.2 26.2
BR &g =
1 25} Control 79.1 3.0 106.4 78‘.3 23.0 95.5 8.3 24.1 231 20.3
+25 | 79.1 2.8 101.6 80.4 230 95.4 7.8 233 21'1_, 17.6
+50 | 75.5 2.5 90.2 79.2 23.0 94.7 7.6 18.7 17.7 13.6
3 AHERX
x 3 Seedlings 79.1 3.0 106.4 78.3 23.0 95.5 8.3 24.1 23.1 20.3
= 5 A
o 5 Seedlings 77.8 2.8 103.8 76.9 227 93.3 10.0 26.2 26.1 21.2
%ﬁg 7 A B 752 2.3 82.7 71.0 23.0 93.8 9.8 248 22.0 17.8
2 7 Seedlings . . : . : ' : - . !
9 RHEX
9 Seadiinas | 738 | 22 | 7193 79.0 231 | 933 | 109 | 255 22.4 18.3
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Table 3 The characters of harvested plant grown at sampling points in non-manured field.

Character 1m0 k¥ 1 #6240 3RINE 1 Bk 0 B 1 R
2 HH | Number of hill Hulled rice Number of head Number of
Points per 1 m?2 yield per a hill per a hill grain per a head
1 25.4 NS 212" 14.0 "% 82.1 "%
2 233 16.3 9.1 83.1
3 23.8 18.1 9.2 94.1
4 18.6 244 12.9 88.0
S 23.5 16.6 9.4 80.6
6 27.3 154 8.0 94.2
7 204 21.7 10.1 920
8 241 17.6 8.9 89.5
9 17.0 244 11.7 102.5
10 214 18.2 10.5 80.4
11 21.0 18.4 8.6 93.9
FRE/il & o) M D FERET B
Coefficient of correlation with -0.909 —0.838 -0.273
hills per m?2

1B DR E | FEETE SO FHB7 £0130.0616

Coefficient of correlation between numbet of heads per hill and number of grain

per head is 0.0616
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Fig. 5. The relation between planting densities and

number of panicles per a hill
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Table 4. Some yield components and yields per /m2

N LT ¥ | W % % K WA
Exp\ Plots Number of heads | Number of grains | Weight of hulled rice
= ~50% 144.0 176 X 100 1802 &
5 —25% 168.7 169 374.7
B
! Cont. 159.4 169 390.7
& +25% 185.6 187 4177
= +50% 221.2 199 395 8
E  3AHK
- 3 Seedlings 159.4 169 390.7
: 5 AR
o _S Seedlings 192.0 199 407.0
7 AR
&7 Seedlings 209.3 166 351.4
a, N
& OAEK
H 9 Seedlings 209.3 166 351.4




1ol 40 FkNE

134 A FBEEMLE E125 (1979)

ok, LAL, REBROBREICEVTIE, | mfy
DEOKRINEIY, BEEERBCE, +25%X2 %5
&%, Zhl, BUEBLYDEEENFEL, o,
BREEFELL 720 Th B 5, | bl MtEs
T, SAMWEAENERL 2, Thid, HiyEE
LNHEHRBIEL BRI LB DEE L 5N
b0 4F, ImY0HMELCHEENL, BigEnE
PIMREBOMREE —FEDOEmE B R D -7,
Fig. 71Im B 0¥ (BMEEE) &m0 3 400
BEOMFEE, FBR], FE2 s LU0WS 151125
HEFEHTHRL 7,

0
O %81 Exp. 1
o ¥ER 2 Exp. 2
E| om & Sampling points
E 450| ®
- r=0.017 @
a ®
©» ® ®
3 o, *®
> 400}
3 2 e ®
v _ L)
3 Yo
i
ot
3501 s
T , 2 .
s 10 15 20 25 304

1 24 v kk# Number of hills per 1 m?2
7 MR & 1wy TR OMER

Fig.7. The relation between planting densities and

hulled rice yields per 1 m?2
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