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Abstract

Background and Objective: The present study was performed to determine the effect of planting arrangement
and plant density in transplanting method on forage corn yield and yield components and water consumption
indicators for delayed cultivation in Hamadan province.

Materials and Methods: This study was carried out as split-plot factorial based on randomized complete
block design at the Ekbatan station of Agriculture and Natural Resources Research and Education Center of
Hamedan. The planting arrangement in three levels including a one- row with spacing of 70 cm, two- row with
spacing of 70 cm and two- row with spacing of 140 cm as the main factor and plant density in three levels
including 85000, 110000 and 135000 plants per hectar, along with the planting method in two levels, including
direct seed cultivation and transplanting were considered as secondary factors.

Results: The highest yield of fresh forage with 75661 and 72359 kg.ha belonged to the planting arrangments
of two- row with spacing of 70 and 140 cm, respectively. However, the highest values of protein yield (2694.78
kg.ha?), ear to fresh forage weight ratio (33.53 %), as well as water use efficiency and economic water
productivity (22.33 kg.m and 10048.9 toman.m of water) were belonged to the planting arrangement of two-
row with spacing of 140 cm. Among the different plant densities, the density of 110000 plants per hectar,
despite the relatively lower values of fresh and dry forage compared to the density of 135000 plants, in terms
of the ear to fresh forage weight ratio and protein content (32.80 and 12.54 %, respectively) and protein yield
(2789.86 kg.ha) was superior to the density of 135000 plants which indicated its high nutritional value for
livestock. Appropriate values of height and diameter of stem (273.13 and 2.65 cm, respectively) in the density
of 110000 plants can maintain plant resistance against lodging. The transplanting showed higher quantities of
fresh and dry forage and protein yield (72160, 22066 and 2585 kg.ha, respectively) compared to direct
seeding, also, it improved the amount of water use efficiency (WUE) and economic water productivity by 19.3
and 19.2 %, respectively.

Conclusion: In the conditions of delayed cultivation of forage corn, transplanting under the density of 110000
plants per hectar in the planting arrangement of two- row with spacing of 140 ¢cm, in addition to maintaining
the resistance of plants against lodging, caused harvesting forage with high yield and optimal nutritional value
before the autumn cold and significantly increased the water use efficiency.

Keywords: Economic Water Productivity, Ear to Fresh Forage Weight Ratio, Protein Yield, Two- Row
Arrangement, Use Efficiency Water
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