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Nitrate Nitrogen Leaching in a Corn Silage Field Fertigated

Via a Sprinkler Irrigation System

M. Gheysari, S. M. Mirlatifi, M. Homaee and M. E. Asadi

Reduction of NO3-N contamination and increasing crop production hinges upon proper management of
applicd water and nitrogen fertilizer. In order to practice such management, it is necessary to evaluate all
the effective parameters involve in the cycle of nitrogen in the soil. Such as amount, time, and method of
nitrogen and irrigation water application. The objective of this study was to evaluate the effects of various
level of water and nitrogen application via a sprinkler irrigation system on corn silage yield and nitrate
leaching. The filed experiment included four levels of irrigation water, (/.13FET (W), 1.OET: (W),
0.83ET (W3), and .7ET, (W,)), and three levels of nitrogen application (200 Kg N ha! (Nag), 150 Kg N
ha' (v, so), and .0 Kg N ha' (N, ), with three replications. Soil moisture extracts were taken for the depths
30 and 60 cm by soil moisture samplers 24 hours after each irrigation and rainfall from all the treatment
plots. Nitrate concentration of soil moisture extracts were measured to quantity the amount of ¥O;-N
leaching below root zone. The NO;-N content of the soil up to the depth of 30 and 60 cm at planting and
harvesting times and the total crop nitrogen uptake were measured. The amount of N(;-N leached below
the depth of 60 cm in W, W, and W, trcatments with 200 Kg nitrogen applied were 6.92, 6.58, and 0.0 Kg
ha ' and with 150 Kg nitrogen applied were 5.03, 4.47, and 0.0 Kg ha™', respectively. No nitrate leaching
occurred from Wy and W, plots. The major portion of applied fertilizer to W; and W, plots remained unused
in the soil. a littlc was absorbed by the crop, and the rest was volatilized. Increasing the amount of applied
fertilizer resulted 1n improving plant nitrogen uptake, but reduced the ratio of plant uptake to total nitrogen
applied. The amount of nitrate leaching significantly increased in response to over irrigation in #; plots.
Results indicate that the amount of NO;-N leaching during the growing season depends on many factors
such as soil initial nitrogen content, amount of applied nitrogen fertilizer, crop growth condition, crop

nitrogen uptake, and irrigation-fertilizer management.

Key waords: Nitratc Leaching, Sprinkler Irrigation, Fertigation, Nitrogen

YA



