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ABSTRACT 

An experiment was conducted to carry out two dimensional spatial variability analysis of penetration 

resistance (PR), soil water content (SWC) and bulk density (BD) of two texturally different soils - sandy loam soil 

and loam soil of IARI farm. Soil samples at 54 locations at a grid interval of 33.3 m x 50 m, covering a total area of 

12 hectare of IARI main farm were collected from surface 0-15 cm and sub surface 15-30 cm soil layers 

.Observations on PR (at field capacity soil water content) , BD and SWC were recorded twice to obtain two states of 

soil compaction -first time was before ploughing and second time after ploughing of field for sowing of rabi/winter 

crop. Average PR and BD values of 15-30 cm layer were reduced after ploughing still they remained above their 

critical limits which confirmed the presence of permanent plow pan between 15-30 cm. Before plowing major and 

minor range of PR, SWC and BD varied between 160-178 m. After ploughing, the major range of these parameters 

reduced by 30 cm. Reduction in minor range was more than 100 m .The results suggested that plowing increased 

short range variation and hence the range of spatial dependence reduced. Nugget ratio for PR was low which showed 

strong spatial dependence of parameter within its range whereas both SWC and BD had low to medium nugget ratio 

indicating strong to medium spatial dependence of these parameters. The prediction maps of PR and BD both before 

and after ploughing also indicated the presence of plow pan (PR >2000kPa and BD >1.6Mgm-
3
 for sandy loam and 

1.56Mgm-
3
 for loam) in the sub surface. Deep ploughing should be recommended for the area where plough pan 

existed even after plowing.  
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