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Detection of Plow Pan Layer Using on-the-go Sensor of Soil Mechanical Resistance 

Attached to Moldboard Plow 

Bahareh Jamshidi1, Arzhang Javadi2, Ahmad Sharifi3

Abstract 
Using sensors in precision farming is recently considered by most of the researchers to measure 
and improve soil physical properties. Soil mechanical resistance is one of the important factors 
affecting soil compaction, root growth and crop yield. Hence, researcher's interest increased to 
investigate the detection of the compacted soil zones. Soil cone penetrometer is being used to 
measure soil strength as a common method. However, it is time-consuming, labor-intensive and 
not practical method to determine soil compaction in a large-scale field. Therefore, there is a 
need for continuous and on-the-go method to identify the compacted zones. In this research an 
on-the-go sensor was developed to measure soil mechanical resistance under tillage depth of 
moldboard plow during operation for saving time and energy. Experimental studies were 
conducted to compare the data of the sensor before attaching to the plow bottom and data of 
vertical penetrometer in the soil bin. Non uniform soil with constant moisture content was 
prepared more compacted in a 10 cm depth where the sensor operated. The results indicated 
some similarities between the penetrometer and the new developed sensor. To study the 
possibility of the detection of plow pan with the sensor, some similar tests were conducted in 
two measurement methods (measurement with only sensor, sensor measurement with sensor 
attached to the plow bottom), and at two depths of 22.5 cm and 28 cm. Results indicated that 
soil mechanical resistances measured by attached sensor to plow bottom were more than sensor 
alone. Moreover, plow pan is made in 20-25 cm of soil layer. Therefore, the on-the-go 
developed sensor can detect plow pan during operation. It can also reduce the traffic on the field 

when it attached to tillage equipment. 
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