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ABSTRACT This research was carried out to determine
the effect of controlling nitrogen application on tiller
development, yield, and quality of rice under scanty or
excess seedling stands in direct-seeded rice on flooded soil
surface. Seedling stand was set to 3 levels: scanty (60/m°),
optimum (12O/m2), and excess (200/m2). In the scanty plot,
additional 4 kg/10a nitrogen was applied at the 3rd leaf
stage to promote tiller development. On the other hand,
applying 3.3 kg/10a nitrogen at 5th leaf stage in the excess
plot was omitted to suppress tillering. Maximum numbers
of tillers per plant were 15.2 and 8.6 in scanty and excess
plots, respectively, as compared with 9.8 in optimum plot.
Productive tiller rate decreased with the increase in number
of seedling stands. Regardless of seedling density, the first
tiller developed on the 3rd node of rice stem from the
bottom. The primary tillers developed at 3, 4, 5, 6, 7 nodes
in scanty plot, 3, 4, 5 nodes in optimum plot, and 3, 4
nodes in excess plot. The secondary tillers developed only
in some portion of plants in scanty and optimum plots. The
order of tiller emergence was negatively correlated to stem
length, panicle length, non-productive tiller number, grain
number per panicle, and fertility in scanty plot, and to
perfect grain ratio in excess plot. In the optimum plot,
however, the order of tiller emergence was not correlated
to any of the mentioned characteristics. The perfect grain
ratio of scanty plot was the highest because green-kerneled
rice was a very small portion in the primary tillers as
compared with those of optimum and excess plots. Yield
indexes of scanty and excess plots were 99%, and 97%,
respectively, of the yield (494 kg/10a) in optimum plot. In
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conclusion, when seedling stands are not at optimum level,
rice yield and quality similar to optimum planting density
level can be obtained by means of controlling nitrogen
application.
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Table 1. Nitrogen application methods according to seedling stand densities in direct-seeded rice on flooded paddy surface.

Seedling stand N Application

N split application (kg/10a)

Treatment (no./m") (kg/10a) Basal 3 Leaf Stage 5 Leaf Stage Initiit?(l)?ldgtage
SS60+N15 Scanty (60) 15 4.4 4.0 33 3.3
SS120+N11 Optimum (120) 11 44 - 33 33
SS200+N7.7 Excess (200) 7.7 4.4 - - 33

*SS : Seedling Stand (no./m’)
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Table 2. Development of tiller and panicles according to treatments in direct-seeded rice on flooded paddy surface.

Maximum Tiller

Productive tilier Productive tiller rate

Treatment

No./plant No./m’ No./plant No./m’ _ (%)
SS60+N15 152 a* 912 ¢ 6.5 a 392 ¢ 43.0
SS120+N11 98 b 1176 b 370 439 b 373
SS200+N7.7 8.6 ¢ 1720 a 24 ¢ 479 a 27.8

*Means with the same letter in a column are significantly different by Duncan's Multiple Range Test at a=0.05

Table 3. Productive tiller development in a single rice plant according to treatments in direct-seeded rice on flooded paddy

surface.
. Number of productive tiller according to main stem node
Treatment Tiller rank Main stem 3™ node 4™ node 5™ node 6™ node 7" node total
Main culm 1 - - - - - 1
SS60+N15 Primary - 1 1 1 0.7 03 4.0
Secondary - 0.4 04 0.3 - - 1.1
Main culm 1 - - - - - 1
SS120+N11 Primary - 1 0.9 0.2 - - 2.1
Secondary - 0.2 0.2 - - - 0.4
Main culm 1 - - - - - 1
SS200+N7.7 Primary - 0.8 0.4 - - - 1.2
Secondary - - - - - - -

Table 4. Correlation coefficient between order of tiller emergence and tiller characteristics in a single plant direct-seeded on

flooded paddy surface.

No. of

Stem length Panicle length

Fertile grain Perfect grain

4 i . .
Treatment (om) (cm) Non-productive  No. of spikelet %) %)
SS60+N15 -0.68%** -0.74%%%* -0.79%%* -0.76%** 0.38* -0.26"

S$S120+N11 -0.18™ -0.01™ -0.49" -0.35™ 0.08™ -0.06™
SS200+N7.7 -0.53" -0.85%** -0.52* -0.76%* -0.40™ -0.84*
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Table 5. Brown rice appearance according to tiller in a single rice plant direct-seeded on flooded paddy surface.

. Composition Perfect grain Imperfect grain (%)
Treatment

reatmen Tiller (%) (%) Discolored Green-kerneled Damaged

Main culm 16.4 86.6 7.1 43 2.1

Primary 65.6 86.6 5.6 5.8 2.1

SS60+NI15 Secondary 18.0 83.1 25 6.6 78

Mean - 86.0 5.3 5.7 3.1

Main culm 28.6 80.3 4.1 12.7 2.9

Primary 60.6 70.5 4.5 194 5.6

SSI20+NT1 Secondary 11.4 85.0 73 73 0.4

Mean - 75.0 4.7 16.2 4.3

Main culm 45.4 87.8 4.6 6.3 1.3

$S200+N7.7 Primary 54.6 743 1.6 16.6 7.5

Secondary - - - - -

Mean - 80.5 3.0 11.9 4.7

Table 6. Yield and its components by nitrogen application level according to plant density in direct-seeded rice on flooded

paddy surface.

Treatment No. of pa?icles Grain Ripening rate 1000 gr. Milled rice yield Index of yield Head rice ratio
(no./m") (No./panicle) (%) weight (g) (kg/10a) (%) (%)
SS60+N15 392 c* 86 a 84 a 20.7 a 487 a 99 884 a
SS120+N11 439 b 76 b 84 a 202 a 494 a 100 84.3 a
SS200+N7.7 479 a 60 c 80 a 204 a 478 a 97 86.2 a

*Means with the same letter in a column are significantly different by Duncan's Multiple Range Test at a=0.05
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