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Design and Construction of variable rate liquid nitrogen fertilizer application- system
based on satellite imagery

Abstract

The present research was carried out for design and construction of a map based
variable rate liquid nitrogen fertilizer application system. The system is composed of
mechanical, electronical and computer parts. Pulse wide modulation (PWM) technology was
used for controlling solenoid valves. This system is able to: receive online coordination
from GPS module, receive fertilizer map data, compare online and map coordination, apply
application order, receive sensors output and compare them with optimum data and then
apply proportional close-loop control. To evaluate system, all experiments were carried out
in 3 replications. Results showed that the relationship between duty cycle (DC) and flow is
linear with the coefficient of R?=0.72. So, the system is capable of producing flow with 5.1:1
rates. The results showed that the average difference between map data and system flow for
open and close-loop controller are 10.03 and 3.57%, respectively. In addition, the maximum
time delay was obtained 0.54 seconds. Also, results showed that at the probability level of
1%, no significant difference was observed between system flow and nitrogen fertilizer map
data.
Keywords: Fertilizer applicator, Nitrogen fertilizer, Precision Agriculture, Variable rate
technology.



