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Table 1- Physical and chemical characteristics of experimental soil (soil depth 0-30 cm)

““; ”I"" é"f‘;’(':“'““” ey 5*" oole P K Total N
Ol rganic ma kat ma kat %
Texture (dS m?) pH carbon (%) (mg kg) (mg kg) 06)
Silty Clay 0.298 8.1 0.9 3.7 126 0.12
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Figure 1- The trend of changes in leaf area index during growth season under the influence of
nitrogen fertilizer, method of nitrogen application and application of phosphorus
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Figure 2- Comparison of the mean interaction of nitrogen fertilizer type, application method and
phosphorus on the maximum leaf area index
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Table 2- Analysis of variance (mean squares) for the effects of phosphorus fertilizer, type and
method of nitrogen fertilizer application on corn traits in Hamedan during 2019

Olpats @lie 4200 f}»u e 23, &P e )‘}-“. OB S e "g.“)b'
% & d g o 51 el Jyaza s Gudy e ails ol s il ol & pao
Source of Bl Maximu Maximu : Number 1000 : i Water
jation Number Grain  Biological  Harvest
varia df m leaf m crop of seeds seed ield ield index use
area growth of rows / row weight y y efficiency
. / corn
index rate
<
o 2 0.05™ 6.04" 0.75™ 5.02" 140.58™  0.32™ 12.74™ 7.13" 0.03™
Block
. 039r 2 0.53™ 153.31™ 6.40" 25.83"  412.75™  1.15™ 58.96™ 29.67" 0.01™
Nitrogen (N)
oo )
Use method 1 0.28™ 7.21m 240™ 693"  2193.36™  0.41" 18.25™ 8.86™ 0.01"
V)
Sl . - - - o - - . o
1 7.64 9.36 35 101.33 26732 140 169.21 706.14 1.16
Phosphate(P)
Nx U 2 0.53™ 43.84" 0.66" 7.03™ 2212 7.69" 51.41™ 103.41" 0.07"
N x P 2 0.27™ 74.03™ 1.19" 0.01™ 328.58™ 5.43" 10.87" 16.42™ 0.05"
Ux P 1 0.01" 2.60™ 2.20" 747" 42.25™ 0.42m™ 1.19" 0.01™ 0.01™
NxUxP 2 5.44" 12.92™ 5.50 22.32™ 5279™ 4.68" 3.13™ 41.44" 0.04"
il s> oy 0.29 1069 150 385 21591 137 5.20 1980 001
Error
S JUVE S TR
e 10.56 7.35 7.64 418 5.33 11.98 7.95 13.08 11.98
C.V. (%)

S e BT ey 5 2oy SO gty S Jlatizl mokas jo e pae i 5 4 NS *x x
* ** and ns significant at 5 and 1% probability levels and non-significant, respectively.
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Table 3- Analysis of variance (mean squares) of the effect of treatments used on the phosphorus
agronomic efficiency of corn

&l pis aalio Source of variation @bl 4z, Hod £1y) s:'.blf N
df Phosphorus agronomic efficiency
Sols Block 2 0.03™
o39ys  Nitrogen (N) 2 205.02 **
S pan g9, Use method (U) 1 304.17"
NxU 2 7.78 s
s bosl s Error 10 0.06

S sime M (g0 g S pd K g iy o Jloil akaw j0 s e coS g 4 NS 9 ¥ K
* ** and ns significant at 5 and 1% probability levels and non-significant, respectively.
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Figure 3- The trend of changes in crop growth rate during growth season under the influence
of nitrogen fertilizer, method of nitrogen application and application of phosphorus
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Figure 4 - Comparison of the mean interaction of nitrogen fertilizer type and application
method on the maximum crop growth rate
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Figure 5- Comparison of the mean interaction of nitrogen fertilizer type and phosphate
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Figure 6- Comparison of the mean interaction of nitrogen fertilizer type, application method
and phosphate on the row grain number per corn
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Figure 7- Comparison

of the mean interaction of nitrogen fertilizer type, application method
and phosphate on the grain number per row
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Figure 8- Comparison of the mean interaction of nitrogen fertilizer type, application method
and phosphate on the 1000 grain weight of corn
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Figure 9- Comparison of the mean interaction of nitrogen fertilizer type, application method
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Figure 10- Comparison of the mean interaction of nitrogen fertilizer type and application

method on the biological yield of corn
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Figure 11- Comparison of the mean interaction of nitrogen fertilizer type and phosphate
application on the biological yield of corn
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Figure 12- Comparison of the mean interaction of nitrogen fertilizer type and application
method on the harvest index of corn
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Abstract

The type and application method of nitrogen fertilizers can be effective in
improving soil phosphorus uptake, plant growth and yield. Therefore, a three-factor
factorial study was conducted based on a randomized complete block design with three
replications in the spring and summer of 2019 in the research and educational farm of
Bu-Ali Sina University. The first factor was the type of nitrogen fertilizer with three
levels of urea, ammonium sulfate, and ammonium nitrate. The second factor was the
method of nitrogen fertilizer application with two levels of banding and broadcasting
application and the third factor was phosphate fertilizer in two levels of application and
non-application. The results showed that in the absence of phosphorus, banding
application of ammonium nitrate increased the maximum leaf area index, 1000-grain
weight and water use efficiency by 26.8, 29, and 31.3%, respectively. The maximum
crop growth rate was increased by 15% with the application of ammonium sulfate and
urea compared to ammonium nitrate. In the absence of phosphorus fertilizer, the
banding application of ammonium sulfate increased the number of grain rows per ear,
biological yield and grain yield. In this study, the harvest index was only affected by the
method of ammonium nitrate application. Two fertilizers of urea and ammonium sulfate
increased the phosphorus agronomic efficiency by 35% compared to ammonium nitrate,
and, banding application of all three nitrogen fertilizers increased the phosphorus
agronomic efficiency by 25%. In general, it is recommended in corn cultivation, to band
some nitrogen fertilizers especially ammonium sulfate with phosphorus fertilizer.

Key words: Crop growth rate, Leaf area index, Grain row per ear, Grain yield,
Nitrogen.
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