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Abstract

Introduction

Water is the first and the most important limitation in increasing agricultural production.
Topical root dryness is a new method of low irrigation, which improves the water utilization
efficiency, without significantly reducing the yield of the plant. Maize is a plant that is very
sensitive to plant densities, and if the density is low, then the factors of exploitation are not
optimized. On the other hand, excessive plant density causes flower sterility and reduced grain
yield. Therefore, this experiment aims to investigate the role of low irrigation and plant density
changes on the water use efficiency and grain yield components of corn.

Materials and Methods

The experiment design was implemented as a split plot design in a randomized complete block
design with three replications. The main plots Include: 1- full furrow irrigation (control), 2-
furrow irrigation in the form of a fixed and 3-variable furrow irrigation. Sub plots include
different planting densities: 65,000, 75,000, and 85,000 plants per hectare.

Results and Discussion

The results showed that different low irrigation methods had significant effects on ear tick length,
number of seeds per ear, 1000 grain weight, grain yield, biological yield, harvest index and water
use efficiency. Differences among plant densities in terms of ear tick length, number of seeds per
ear, 1000 grain weight, grain yield, biological yield and water use efficiency were significant. The
highest grain yield was observed in full irrigation (6858 kg ha-1) and at a density of 85,000 plants
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per hectare (6159 kg ha-1). The highest water consumption efficiency was obtained in irrigation
as variables (17.33%) and at 85,000 plants per hectare (15.52%). Single plant yield decreased at 85
thousand plants, but this deficit was compensated by increasing plant number per unit area and
grain yield increased. Single plant yield increased by 65 thousand plants. But because of the less
plant per unit area, its yield decreased. Grain yield increased by about 14% in irrigation of one
side of the variable compared with one in the constant. Changes in performance components are
expected to trigger these changes. With increasing plant density per unit area, water use efficiency
also increased, which is due to more cover and less shade and evaporation from the ground. Plant
density per unit area also affects water use efficiency by reducing evaporation and increasing the
share of transpiration that results in high yield. Water use efficiency in treatments with
intermittent furrow irrigation was higher than constant furrow irrigation.

Conclusion

The full furrow irrigation (control) method was able to obtain the highest yield and grain yield
components. As a result, in one irrigation in between fixed and variable, 25 and 12% reduction in
yield was observed compared to full irrigation, respectively.
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Table 1. Experimental farm soil analysis results
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Table 2. Analysis of variance of studied traits corn in the tested treatments

... Biological Harvest Numberof Weigh1000 Eartick Water use
SOV. df Grain yield yie?d index  seeds per ear sgeds length efficiency
Block 2 6820 9868™  16.087™  2872.4™ 6.84™ 0.00608™  9.033™
Low irrigation 2 677877 52820 137.335" 17496.8™ 614.8™  2.26858™ 87.220™
Error 1 4 1424 160 6.853 543.3 8.15 0.00831 1.322
Density 2 29257  27486™ 2.166™ 8211.8™ 396.02™ 0.46324™ 20.285™
Low irrigation x Density 4 350™ 88" 1592 32.9™ 47" 0.04706™  0.458™
Error 2 12 353 176 1.407 1249 0.7 0.00139 0.383
CV. (%) - 1335 5.99 8.76 10.87 498 22.12 21.82
ns, *, **: non-significant and significant at 5 and 1%, respectively.
Table 3. Comparison of the average traits of corn in the tested treatments
Grainyield  Biological Harvestindex Number of Water use
(kg/ha) yield (kg/ha) (%) seeds per ear _efficiency (kg/m®)
< Fullirrigation (control) 6858.7 14704 46.63 488.29 11.14
22 One in between fixed 5123 13199 38.83 400.18 13.71
— .2 One in between variables 6001.8 14200 42.26 447.45 17.33
= LSD 0.05 49.38 16.55 3.42 30.5 15
. > 65,000 per hectare 5802.1 13505 42.83 476.25 12.52
& '@ 75,000 per hectare (control) 6022 13990 42.88 443.78 14.13
e & 85,000 per hectare 6159.5 14607 42,01 415.89 15.52
LSD 0.05 19.29 13.62 1.21 11.47 0.63

Difference in mean with control less than LSD in 5% level is not significant.
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