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Out of necessity, spraying activities often are conducted 
under adverse conditions, such as when soils are damp. 
Sprayers keep getting bigger, which isn’t a bad thing so 
long as the heavier loads are carried properly. The table 
on p. 407 shows the weight of the most compacting axle 
of common sprayers (both front and rear are shown for 
Apaches) with selected tire options (usually the widest 
and narrowest offered by the manufacturer) as well as  
a few larger aftermarket tires that producers have  
chosen in attempting to minimize field rutting and  
deep compaction. 

For comparison, ‘proper’ inflation pressures have been 
calculated (see table notes). The force exerted on the 
soil (“ground contact pressure”) is always within 5 – 10% 
of the proper tire inflation pressure. (Decreasing infla-

tion pressure below recommended won’t reduce the 
tire’s ground pressure further, but over-inflating cer-
tainly can cause higher ground pressures because the 
footprint shrinks. However, extreme over-inflation pres-
sures will not be a good estimate of contact pressure 
because the footprint can only shrink so much.) The val-
ues reported are ‘worst case’ scenarios: fully loaded with 
liquid nitrogen, fuel, etc. (water instead of UAN drops 
the inflation needed slightly). Limiting top-end trans-
port speeds while loaded allows reduced inflation.

The majority of these pressures are well into the danger 
zone for causing severe soil damage and rutting even in 
modestly damp conditions, as well as inducing erosion 
when water runs down the wheel tracks on slopes. For 
comparison, humans walking have contact pressures of  
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In order to truly get rid of the tillage pan, one needs to 
change practices that created the tillage pan in the first 
place—i.e., stop doing tillage (especially disk, moldboard 
plow, and v-blade tillage). One needs to find the rea-
son for the tillage pan formation and 
eliminate it from 
your practices. 
Additional causes 
of soil compaction 
are excessive traf-
fic, heavy loads on 
small footprints, 
and traffic on 
wet soil. Crops 
with deep rooting 
patterns such as 
sunflower and alfalfa are more likely to penetrate a mod-
erately dense soil layer, but even these will not penetrate 
a severe tillage pan. 

Because the causes and characteristics of tillage pans are 
so diverse and because soil traits are highly variable from 
region to region, it is difficult to prescribe a ‘one-size-
fits-all’ recommendation for ripping prior to implement-
ing no-till. This needs to be decided on a case-by-case 
basis, preferably in consultation with soil management 
specialists. The presence of a dense layer should always 
be directly determined by digging a hole and looking for 
signs of a distinctly dense layer with less dense soil above 
and below this layer within the potential root zone. If 

roots are already growing through the dense layer, then 
ripping is unlikely to be beneficial.

Additionally, keep in mind that the evaluation of the 
need for subsoiling may often be skewed by our mental-
ity. Our culture, especially in the agricultural community, 
has the general notion that “doing something is bet-
ter than doing nothing.” However, in reality, any given 
work action may or may not be productive. It is deeply 
engrained in agriculture’s mindset that tillage is produc-
tive, that it is beneficial. Tillage is far more destructive 
than is commonly understood. So, beware of the mental 
bias towards ‘doing something.’

Summary

Soil structure is crucial to the value and utility of soil 
for crop and forage production. Soil structure can be 
improved or degraded by human impacts and manage-
ment. Biological activity in the soil is the main contribu-
tor to good soil structure, and this soil biology is highly 
dependent on plants and their remnants for sustenance. 
This biological activity is thwarted by soil disturbance 
(tillage). In terms of maintaining or enhancing soil 
structure and soil productivity, the best management 
practices will include minimizing compacting activities 
(by machines or livestock), maximizing crop or forage 
growth, retaining a mulch to protect the soil and feed 
the soil biology, and eliminating tillage as a method of 
temporarily creating favorable soil structure.  T
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As with all tillage  
operations, repeated  

ripping generally results  
in soil structure getting  

progressively worse.
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