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Effect of the Slow-releasing Fertilizer Applied Directly to Rice Seedling Tray Before
Transplanting and Practical Test at Field
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ABSTRACT The newly developed fertilizer is the slow-
releasing fertilizer which can be used as a basal fertilizer
without no additional fertilization at tillering stage. It has
30-4-6% of N-P,0s-K,O and was coated with mixture of
LDPE (Low density polyethylene), EVA (Ethylene vinyl
acetate), BDP (Bio degraded polymer), TALC and nonionic
surfactant for the controlled release up to 50 days after
application. Coating materials were designed to be decomposed
naturally. This fertilizer can be applied directly to the seedling
tray mechanically just before transplanting, resulting in
significant labor saving effect.

The developed slow-release fertilizer, which can replace
both basal fertilization and top dressing at tillering stage by
single application directly to seedling tray, showed the
highest release at 14~21 days after transplanting.
Considering the plant growth at different growth stages and
yield, the optimal application rate of developed slow-release
fertilizer was 300 g per rice nursery tray and the yield of
rice at this application rate was 5.25 MT/ha.

Rice quality in terms of head rice grain ratio, amylose
content, whiteness, and taste value decreased as fertilization
rate increased from 200 g to 500 g per nursery tray.
Fertilization rate based on quantity of fertilizer ingredients
(N, P, K) was reduced by 49.3% compared to the standard
application rate and there was 49.2% reduction in labor
input for fertilization.
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Table 1. Changes of nutrients content in rice plant at different days after transplanting.
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(Unit : %, days)

Amount of fertilizer N P>0s K>0
(g/tray) 20days 40 60 20days 40 60 20days 40 60
0 1.1 1.5 1.0 0.7 0.7 0.6 1.7 3.1 2.8
200 2.0 1.1 0.9 0.9 0.7 0.6 25 3.0 2.7
300 2.1 1.2 0.9 0.9 0.7 0.6 2.6 3.1 2.8
400 2.6 1.2 1.0 1.0 0.7 0.6 3.1 3.1 2.8
500 2.6 1.3 1.0 1.0 0.7 0.6 2.9 3.1 2.8
Control 1.8 1.2 1.0 0.8 0.7 0.6 2.6 3.4 2.6
Table 2. Changes of plant dry weight and nitrogen-use efficiency.
Amount of fertilizer N application Dry weight (kg/10a) N use efficiency (%) N Absorption
(g/tray) (kg/10a) 20days 40 60 20days 40 60 (kg/10a)
0 0 9.7 40.5 169.8 - - - -
200 1.8 29.4 155.2 354.3 273 65.1 73.1 1.3
300 2.7 29.8 157.9 381.8 19.5 473 66.1 1.8
400 3.6 29.8 178.7 402.5 18.4 434 62.4 22
500 4.5 30.2 188.4 405.5 15.2 42.1 47.0 2.1
Control 6.3 29.1 147.7 356.7 9.0 19.1 28.6 1.8

% Nitrogen use efficiency(%) = (amount of absorbed N at the fertilized plot - amount of absorbed N at non-applied plot)/amount

of N applied at the fertilized plot x 100.
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Table 3. Change of plant height according to the different application rates of the developed slow-releasing fertilizer at different

growth stages.

Plant height (cm)

Amount of fertilizer Maximum tillering stage

Panicle formation stage Heading stage

(g/tray)
2009 2010 2009 2010 2009 2010
200 39.9¢ 43.4a 67.4c 65.1c 101.5b 107.5b
300 40.8bc 43.1a 68.1bc 65.9bc 102.3b 108.4b
400 41.4bc 43.7a 69.7ab 66.3b 104.4ab 108.7b
500 42.1ab 44.8a 71.2a 68.6a 106.7a 111.7a
Control 43.8a 43.5a 69.6bc 65.5bc 102.4b 107.4b

%% Means with the same letters in a column are not significantly different at the 0.05 probability.

Table 4. Number of tillers changes according to the different amount of the developed fertilizer at different growth stages.

Number of tillers/hill

Amount of fertilizer Maximum tillering stage

Panicle formation stage

(g/tray)
2009 2010 2009 2010
200 20.0b 16.2¢c 18.4b 14.0c
300 22.0ab 19.5ab 20.6ab 16.5ab
400 23.6a 19.1b 21.5a 16.6ab
500 24.7a 20.9a 21.7a 17.1a
Control 23.7a 19.0b 20.1ab 15.7b

% Means with the same letters in a column are not significantly different at the 0.05 probability.

Table 5. Change of SPAD value according to the different application rates of the developed fertilizer at different growth stages.

Change of SPAD value

A t of fertili . o
fmount of fertiizer Maximum tillering stage

Panicle formation stage Heading stage

(g/tray)
2009 2010 2009 2010 2009 2010
200 33.9ab 29.3ab 29.1a 28.4b 32.1ab 34.6¢
300 33.6bc 28.7b 29.0a 28.8ab 32.3ab 35.0bc
400 34.6ab 29.8a 29.4a 29.0a 32.5ab 35.7ab
500 34.6a 30.2a 29.9a 29.1a 32.9a 36.4a
Control 32.6¢ 30.0a 27.7b 28.8ab 31.7b 34.6¢

% Means with the same letters in a column are not significantly different at the 0.05 probability.
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Table 6. Plant growth status at rice maturing stage according to the different application rates of the developed slow-releasing

fertilizer.
Amount of fertilizer Culm length (cm) Panicle length (cm) No. of panicle/hill SPAD value
(g/tray) 2009 2010 2009 2010 2009 2010 2009 2010
200 78.8¢c 80.9b 19.4ab 20.7ab 15.3b 14.5¢ 30.0a 32.7b
300 79.7bc 82.4b 19.0b 20.4b 16.4ab 16.0ab 30.3a 33.4b
400 82.2ab 82.6b 19.5a 21.0a 16.7ab 16.2ab 30.7a 33.8ab
500 83.8a 85.3a 19.5a 20.9a 17.4a 17.1a 30.9a 34.9a
Control 80.2bc 82.1b 19.0b 20.6b 15.9ab 15.5bc 29.6a 32.7b

% Means with the same letters in a column are not significantly different at the 0.05 probability.

Table 7. Yield components and milled rice yield according to the different application rates of the developed slow-releasing

fertilizer.
. No. of panicles No. of grains Ripened grain ratio 1,000 grain weight Yield
Amo“fztg/(t’fayf‘;mhzer /m? /panicle (%) (©) (kg/10a)
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
200 325 307 98 89 94.6a 94.4a 22.1 21.8 539ab  498b
300 348 339 95 98 94.9a 93.1a 22.3 21.9 554a  525ab
400 354 344 98 96 95.2a 92.4ab 22.0 21.8 556a  532a
500 369 363 92 96 94.0ab  90.9ab 22.1 222 565a  552a
Control 337 329 93 97 94.9a 93.0a 22.4 22.4 521b  528ab
% Means with the same letters in a column are not significantly different at the 0.05 probability.
Table 8. Rice quality according to the different application rates of the developed slow-releasing fertilizer.
Amount of fertilizer Head rice (%) Amylose (%) Protein (%) Whiteness Gloss value
(g/tray) 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
200 96.7a 94.3a 18.6 17.1 6.0 6.3 36.6 384 79.7 73.4
300 96.2a 93.2a 18.7 16.8 6.1 6.6 36.2 37.1 78.3 73.1
400 95.9a 91.5ab 18.7 16.6 6.1 6.6 36.6 37.0 76.2 72.8
500 96.1a 86.3b 18.9 16.6 6.4 7.1 36.3 36.4 76.0 70.3
Control 95.2a 93.5a 18.4 16.9 6.0 6.5 36.7 36.7 76.8 75.3

% Means with the same letters in a column are not significantly different at the 0.05 probability.
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Table 9. Comparison of the amount of fertilizer applied between the use of conventional fertilizer and the developed
slow-releasing fertilizer. (kg/ha)

Treatment Total Basal fertilization ?m 'z ation at Top-dressing
tillering stage

Control
(Conventional fertilizer) 150(396) 96(283) 18(39) 36(74)

300g/tray
(Developed fertilizer) 76(174) 40(100) 0(0) 36(74)
Reduction rate(%) A49.3(A56.1) A58.3(264.7) A100(2100) 0(0)

% () is amount of commercial fertilizers required to be applied commensurable to the application rate of chemical components
of nitrogen, phosphate and potassium.

Table 10. Comparison of labor input between the use of conventional fertilizer and the developed slow-releasing fertilizer.
(hour/ha)

e . Fertilizati t .
Treatment Total Basal fertilization erutization a Top-dressing
tillering stage

Control
11. . L .
(Conventional fertilizer) 8 6.5 8 35
300g/tray
(Developed fertilizer) 6.0 2.5 0 35
Reduction rate(%) 492 A61.5 2100 0

% Labor hours required for basal fertilization, fertilization at tillering stage and top dressing at heading stage, respectively,
according to the use of conventional fertilizer and the developed slow-releasing fertilizer.
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