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Introduction: Water and nitrogen are known as the two main
limiting factors in achieving maximum vyield in agriculture.
Therefore, the use of nitrogen fertilizer plays a significant role in
increasing agricultural production. However, the indiscriminate use
of these fertilizers may be due to their low efficiency. Therefore,
investigating the challenges of water scarcity and improper nitrogen
use management is crucial. In this study, considering the challenges
of water scarcity and improper nitrogen use management, an
investigation has been conducted.

Materials and Methods: This experiment was conducted in the
research farm of the Agriculture Faculty of Shirvan Azad University
during the agricultural year of 1399-1400. The experiment was
carried out in the form of strip plots in three replicates and in a
complete randomized block design. Three levels of 50%, 75%, and
100% of plant water requirement were considered as the main plot
and five levels of zero (NO), 100 (N100), 200 (N200), 300 (N300),
and 400 (N400) Kg/ha™ nitrogen were considered in the subplots.

Results: Most measured traits related to yield components had higher
values during the second year in comparison with the first year of the
experiment. Moreover, plant height, grain weight, rows per cob and
kernels per row in the 100% water requirement were greater
compared with the 50% water requirement treatment. As a result of
400 Kg/ha™ nitrogen fertilizer application, plant height, rows per cob,
kernels per row, 100-grain weight and biological yield increased by
24.4%, 24.6%, 23.8%, 24% and 24.2% compared with the nitrogen-
free treatment, respectively.

Conclusion: Increasing nitrogen fertilizer application leads to an
improvement in yield and yield components. The only factor that
decreased with increased water supply was water use efficiency.
Grain yield under 100% water requirement was 38% more than that
of 50% water requirement treatment. The difference between 100%
and 50% water requirement treatments in terms of the biological
yield was 49.5% in the first and 24% in the second year. Also,
increased nitrogen fertilizer application led to increased grain yield.
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However, no significant difference was observed between 300 and
400 Kg/ha* nitrogen fertilizer treatments, especially in the second
year. Therefore, a 300 Kgha™ fertilizer application is recommended
to achieve a suitable yield. Fertilizer use efficiency was affected by
water requirement so that nitrogen use efficiency under 100% water
requirement supply at a given nitrogen fertilizer level (e.g. 100 Kg
ha™) was significantly higher than that of 50% water requirement
conditions. Under 100 Kg ha™ nitrogen application, nitrogen use
efficiency in 100% water requirement treatment was 111.5 and in
50% water requirement treatment was 74.3 Kg ha™. Thus, nitrogen
use efficiency declined by 33% due to decreased water use.
Therefore, it can be concluded that in conditions where sufficient
water is not available for irrigation, farmers should not use excessive
amounts of nitrogen fertilizer because it has little efficiency and only
leads to environmental pollution and waste fund.
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Table 1. the results of used soil in this experiment
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Table 3. The results of the comparison of the main effects of the year, water requirement and nitrogen
fertilizer application on components of yield and water consumption efficiency of corn
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Jsl J b b b b
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g3 Jlo b
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(&T 3 de)3) 6okl s
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OB 53 p S5k8) 03525 258
Nitrogen application (kg/ha)
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Means in a common letter are lacking significant difference (LSD) test based on the level of five percent
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Table 4. The results of the mean comparison of interaction effect of the year in irrigation on the traits
of number of seeds per row, weight of 1000 seeds and seed yield

Sles sy s Al slaas Ll Jlsa O3 «ls JJ‘i‘t""‘
Treatments Number of seeds per  weight of one 1000 (CECPE S PRy
row seeds Grain yield (kg/ha)
Ju Q;T 3 aes) bl se

Year Irrigation interval (Y%water requirment)

50 29.15¢ 159.21¢ 7056¢
Jol Jl

. 75 32.83¢ 180.67°¢ 8796°
First year 100 38.54° 211.73 11343°
ps3 dle 50 29.56¢ 164.134 7935¢
Second 75 37.10° 204.19° 99500
year 100 40.942 223.332 115702
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Means in a common letter are lacking significant difference (LSD) test based on the level of five percent
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Figure 1. Mean Comparison of the the geain yield due to the application of nitrogen fertilizer and year

under different irrigation treatments. Means in a common letter are lacking significant difference (LSD)
test based on the level of five percent
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Figure 2. Mean Comparison of the regression trend of Nitrogen use productivity in the ear due to the

application of nitrogen fertilizer under different irrigation treatments. Means in a common letter are
lacking significant difference (LSD) test based on the level of five percent
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Table 5. Correlation between traits of plant height(PH), number of rows per ear (NRE), number of seeds
per row (NSR), weight of 1000 seeds (w100S), biological yield (BY), harvest index (HI), seed yield

(GY) and water consumption efficiency(WUE) and nitrogen use productivity (NUE) of corn under
different treatments of nitrogen fertilizer application and water requirement supply in two years
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