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On Design of Control System with

Quantitative Fertilization for Band Applicator

DONG Jun-wen', WANG Yang’,
ZHAO Jin*, LI Xiao-xian*, HE Pei-xiang”

1. College of Hanhong . Southwest University , Chongqing 400715, China ;
2. College of Engineering and Technology , Southwest University , Chongqing 400715, China

Abstract: Low use efficiency of chemical fertilizer is a serious problem in China, which has caused tremen-
dous waste of fertilizer and environmental pollution like soil pollution and water pollution. Precision fertili-
zation is an effective solution. However, it is difficult to popularize and implement in our state. Thus, a
control system with quantitative fertilization for band applicator has been designed in this paper. The de-
sign of control system is based on the research of quantitative-fertilization principle for band applicator.
Circuit and software design has been proposed in this paper, and the computation of movement speed for
band applicator, the calculation of fertilizer quantity in unit distance, the relationship between voltage of
fertilizing motor and fertilizer quantity and the regulation of PWM duty have also been analyzed. The field
experiment results show that with the quantitative-fertilization control system, the maximum error of ferti-
lization is 5. 28 % and the mean error is 4. 49% when fertilizer quantity is set to 300—750 kg/hm?, which
indicates the quantitative-fertilization control system is of high control accuracy. This study could provide a
reference for the research and design of quantitative-fertilization control system for fertilizer applicators.

Key words: quantitative fertilization; control system; band applicator; PWM
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