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Table 1. Fertilization treatments

Treatment Application rate
NO 0 kg N ha-1
N 90 90 kg N ha-1
N 150 150 kg N ha-1
N 210 210 kg N ha-1
N 270 270 kg N ha-1

F T~ FE - e EETT
Table 2. Soil properties of experimental plot

pH EC OM Bray-1 Exchangeable cation
Soil series 1:1 1:1 P K Ca Mg
Soil : H,O dS m™ gkg! mg kg™
TSg' 5.42 0.51 29 64 98 618 113
CCe 6.09 0.23 20 49 60 794 106

''TSg: ShangfengShu Series. CCe: Chentsoliao Series.
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Table 3. Effect of nitrogen levels on the fertility of soil after harvesivy of rice plants

Treatment pH EC oM Bray-1 Exchangeable Cation
Nitrogen 1:1 1:1 P K Ca Mg
Crop 2 o 1 1 -1
(kgNha”) Soil:H,0 dSm gkg —  mgkg
NO 4.61a' 1.34b 33a 118a 177a 910a 109a
Lst N90 4.54a 1.68a 33a 112a 164a 955a 107a
crop N150 4.55a 1.53ab 32a 111a 151a 987a 109a
N210 4.49a 1.57ab 33a 117a 161a 973a 107a
N270 4.47a 1.54ab 33a 123a 155a 954a 95a
NO 6.15a 0.22b 19a 60a 59a 1,027a 131a
nd N90 6.20a 0.22b 20a 6la S54a 1,023a 127a
crop N150 6.04a 0.25ab 19a 69a 49a 1,019a 128a
N210 5.94a 0.27a 20a 65a 49a 1,022a 124a
N270 5.90a 0.24ab 19a 62a 50a 1,029a 123a

"' Within columns, data followed by the same letter are not significantly different, using Duncan’s Multiple Range Test
(P=0.05).
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Table 4. Effect of nitrogen levels on rice plant height and tiller number
T

NO N90 N150 N210 N270
40 DAT P¥ant height (cm) 65¢° 70b 72ab 74a 75a
st Tiller (number) 25¢ 30bc 34ab 33b 38a
B e
. Plant height (cm) 98¢ 98¢ 110b 109b 114a
crop Maturity stage .
S Panicle number 2l 22b  23b 25ab  27a
Effective tiller (%) 84 75 69 76 70
30 DAT? P?ant height (cm) 57b 63a 66a 66a 66a
ond Tiller (number) 15d 19¢ 21b 22ab 26a
T N B S
. Plant height (cm) 82¢ 90b 94a 96a 96a
crop Maturity stage .
I Panicle number l4d | 17c 2lb 22b 25a
Effective tiller (%) 93 94 98 100 96

! The same as Table 1.

230 DAT: 30 days after transplanting, 40 DAT: 40 days after transplanting.

3 Within rows, data followed by the same letter are not significantly different, using Duncan’s Multiple Range Test (P
= 0.05).
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Table 5. Effect of nitrogen level on rice yield

NoO! N90 N150 N210 N270
Grain yield (kg ha™) 6,599b° 7,333a 7,200a 7,308a 6,566b
Index (%)’ 100 ml__ 109 1100
irsct)p Straw yield (kg ha™') 5,494d 6,351bc 5,740cd 7,259a 6,881ab
Index (%) 00 e 105 132 125
Grain straw ratio 1.20 1.15 1.25 1.01 0.95
Grain yield (kg ha™) 5,305d 6,686¢ 7,208b 7,583a 7,672a
nd Index (%) 100 126 136 ] 43 145
crop Straw yield (kg ha™) 6,160d 7,820c¢ 8,351b 9,187a 9,208a
Index (%) 00 27 136 ] 149 150
Grain straw ratio 0.86 0.85 0.86 0.83 0.83

! The same as Table 1.

%Index = (yield of each treatment/yield of No) x 100.

3 Within rows, data followed by the same letter are not significantly different, using Duncan’s Multiple Range Test (P
= 0.0%).
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Fig. 1. Multiple correlation between nitrogen fertilizer amounts and rice yield.
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Table 6. Effect of nitrogen level on the nutrient contents of brown rice

Treatment N P K Ca Mg Cu Mn Zn Fe
Nitrogen (KgNha!) ——— gkg mg kg

NoO' 954> 28a 27a 26a 13a 30c 18a 3la  l6a

st N90 11.0c 2.6a 2.5ab 2.9a 1.3a 3.8ab 17a 30a 16a
crop N150 12.3b 2.7a  2.5ab 2.8a 1.3a 3.5b 16a 29a 15a
N210 12.6ab 2.5a  2.4b 3.0a 1.3a 4.0a 16a 30a 16a

N270 13.5a 2.5a 2.4b 2.2a 1.2a 4.0a 16a 3la 16a

NO 6.9b 0.8a  0.6a 2.1ab 0.7a 4.5a 4a 15a 12a

ond N90 7.5b 0.8a  0.6a 1.8b 0.6a 4.0a 4a 14a 12a
crop N150 8.8ab 0.8a  0.6a 3.1a 0.7a 4.5a Sa 13a 12a
N210 10.0a 09a 0.7a 1.1b 0.5a 4.5a 6a 13a 13a

N270 10.6a 0.8a  0.6a 2.0b 0.7a 5.0a 7a 13a 12a

! The same as Table 1.
2 Within columns, data followed by the same letter are not significantly different, using Duncan’s Multiple Range Test
(P = 0.05).
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Fig. 2. Correlation regression between different nitrogen fertilizer amounts and nitrogen content in brown
rice.
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Effects of Different Amounts of Nitrogen
Fertilizer Application on the Rice Production '

Wen-Lung Lay, Ya-Wen Kuo and Wen-Ching Chen >

ABSTRACT

The purpose of this study was to investigate on the amounts of nitrogen fertilizer
application to reach the optimum rice production in Taichung area. Five level amounts of
nitrogen fertilizer by 0, 90 , 150, 210, and 270 kg N ha™' were applied in the study. The two
cultivars of Tainung No. 71 and Tainan No. 11 were tested in the first and the second crop,
respectively. Through the multiple regression analysis (r=0.62**  P<0.05, n=20), 90% of
the maximum yield, around 7,000 kg ha™', was obtained by the application of 130 kg N ha™'.
The result inclicated that nitrogen content in brown rice was induced with the increase of
application rate of nitrogen fertilizer, however, reduced in potassium content revesely. It
could conclude that the amount of nitrogen fertilizer application is signficant influence

both on the coarse grain yield and quality of rice.

Key words: rice, nitrogen fertilizer, yield.

! Contribution No. 0783 from Taichung DARES, COA.
2 Assistant Researcher and Associate soil scientist of Taichung DARES, Changhua, Taiwan, ROC.
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