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ABSTRACT This study was conducted to investigate the
effect of nitrogen rates on the growth characteristics and
yield of maize in agricultural fields with the stream. This
indicates the necessity and optimal level of nitrous
fertilization to examine the possibilities of quantity
enhancement. Plant height and ear height of maize were
not significantly different among the nitrogen rates. Stem
diameter and leaf area index increased in the nitrogen
treatment compared to untreated control. Changes of
photosynthetic rate in maize leaves depending on nitrogen
treatments increased as much as nitrogen rates were
increased up to the highest level, 36 kg per 10a. NDF and
ADF content levels of maize were investigated with
different nitrogen rates regardless of treatments. In the case
of NDF, it showed a tendency to decrease after 8§ days of
tasseling date. ADF had also decreased after 15 days of
tasseling date. Nitrogen uptake of maize leaves with
different nitrogen rates showed the highest level, 4.9 g kg
with 36 kg per 10a on the tasseling date. Ear length and
100-kernel weight, there were no significant differences
according to yield and the components with different
nitrogen rates. Ear diameter and kernel number, nitrogen
rates of 18 kg and 36 kg were increased compared to
nitrogen rate of 9 kg per 10a and untreated control. The
pericarps in 9 kg nitrogen rate and control were thicker
than those of 18 kg and 36 kg treatment. The yield, 18 kg,
36 kg, and 9 kg treatments were increased by 10.96%,
9.27%, and 3.31%, compared to control. The component
analysis on maize kernel with different nitrogen rates,
starch showed no significant differences among treatments.

Total sugar in 18 kg nitrogen treatment represented the
highest content level, 6.37%. In addition, Amylopectin in
18 kg treatment showed the highest content level of
90.38%. However, amylose in 18 kg treatment showed the
lowest level, 9.62% which drew a conclusion that waxy of
18 kg treatment is considered to be the strongest one. From
the results described above, nitrous fertilization is essential
to grow maize in agricultural fields with the stream. The
optimum level of nitrous fertilization is considered 18 kg
per 10a.
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Table 1. Growth characteristics of maize with different nitrogen rates after Tasseling date.

N rate (kg 10a™) Date Plant height (cm) Ear height (cm) Stem diameter (mm) LAI
Jul. 8 179.1+£8.5 84.1+5.2 18.9+2.6 5.2+0.1
Jul. 15 227.548.3 104.6+15.3 21.940.9 4.4+0.2
0 Jul. 22 224.949.1 105.7+2.8 24.140.2 5.3+0.1
Jul. 29 251.0+6.6 112.9+13.7 21.0+0.2 4.6+0.2
Aug. 6 234.1£5.3 110.0£7.7 20.7+0.8 5.9+0.6
Jul. 8 186.1+4.2 89.3+1.3 20.3+0.7 5.3+£0.2
Jul. 15 242.6+3.2 115.5+£3.9 23.440.5 5.1£0.1
9 Jul. 22 243.0+11.4 109.3£2.7 25.1+£0.9 4.8+0.4
Jul. 29 244.8+6.0 112.6£5.5 23.7£1.5 5.2+0.1
Aug. 6 234.5+£1.7 112.54£3.2 23.0+1.1 5.6+0.3
Jul. 8 188.1+4.3 92.1£3.8 21.840.2 5.7+0.1
Jul. 15 244.6£3.5 101.0+8.3 23.7+0.7 5.6+0.3
18 Jul. 22 241.8+10.5 113.6+9.9 26.0+2.5 5.1£0.2
Jul. 29 241.3£1.1 110.9+£8.5 25.4+1.6 5.2+0.1
Aug. 6 224.3+10.1 98.6+5.0 25.4+1.4 5.6+0.3
Jul. 8 188.6+5.5 88.6+5.2 21.7+0.7 5.4+0.7
Jul. 15 238.0+5.3 104.7+2.8 22.6+0.8 5.6£0.1
36 Jul. 22 235.5+4.7 108.3+4.2 25.340.1 5.3+0.3
Jul. 29 244.8+8.4 107.949.7 25.2+1.1 5.3+0.9
Aug. 6 214.5+15.3 105.1£16.5 22.842.0 5.2+0.4
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Fig. 1. Photosynthetic activities of maize as affected by N
fertilizer rate and Light intensity. A: Photosynthesis
on Tasseling date. B: Photosynthesis after 22 days of
Tasseling date. C: Photosynthesis after 30 days of
Tasseling date.

YPPFD: Photosynthetic Photon Flux Density,
PPN: Photosynthetic Rate.
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Fig. 2. NDF and ADF of maize as affected by different N
fertilizer rates.
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Fig. 3. Changes in nitrogen content of maize leaf with
different N fertilizer rates.

Table 2. The yield and yield components of maize with
different N fertilizer rates.

100
N rate Ear ‘Ear Kermel -Kernel Pericarp Yield
(kg 1 Oa'l) Length Diameter Number weight  (um) ( m'2)
£ (mm) (mm)  (ea) s te
(8)
0 210.6a" 39.9b 295.6b 41.5a 46.0ab 1,226.7c
9 212.0a 40.4b 296.1b 42.8a  47.6a 1,267.3b
18 211.2a 423ab 315.8a 43.1a 43.2b 1,36l.1a

36 210.9a 43.1a 318.4a 42.1a 44.3ab 1,3404a

YMean separation within columns by Duncan’s multiple range
test at 5% level.
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Fig. 4. The differences of characteristics in maize with different N fertilizer rates.

Table 3. Starch, total suger, amylopectin, amylose and sugar content of maize with different N fertilizer rates.

N rate (kg 10a™) Starch (%) Total Suger (%)

Amylopectin (%) Amylose (%)  Sugar content Brix (%)

0 50.70a 6.35a
9 49.63a 6.32a
18 49.80a 6.37a
36 50.09a 6.04b

Kang ef al(1985)& AxAu|efo] 571845 o]akzo]
o E2 1007 15 ket Alugo] FAE4E F7b
=
o

d

S B0 1 ole] FH|o| wE i o4k
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