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Agriculture Energy Audit Program 
Program Opportunity Notice (PON) 3846 

 

NYSERDA offers free energy audits to identify energy efficiency measures for eligible farms and on-
farm producers, including but not limited to: dairies, orchards, greenhouses, vegetable growers, 
vineyards, grain dryers, and poultry/egg. Farms must be customers of a New York State investor-
owned utility and contribute to the System Benefits Charge (SBC). Please check your farm’s current 
electricity bills to determine if you pay SBC. 
 
Farms can request an energy audit through the Agriculture Energy Audit Program. NYSERDA will 
assign a Flexible Technical Assistance (FlexTech) Consultant to perform an energy audit. 
 
Applications due: December 31, 2025 by 5:00 p.m. EST 
For additional details and associated documents visit: 
 
PON 3846 - Agriculture Energy Audit Program Solicitation Detail Page 
Any technical questions should be directed to:aeep@nyserda.ny.gov 

 

 
 

NYS Integrated  
Pest Management Program: 

Amara Dunn, PhD, Biocontrol Specialist 
 
Would you like to learn more about biological 
control and how to use it successfully? New 
York State Integrated Pest Management 
biocontrol specialist Amara Dunn has a new 
blog - “Biocontrol Bytes”  
(https://blogs.cornell.edu/biocontrolbytes/).  
 
Short articles are posted approximately once a 
month to share information, answer stakeholder 
questions, and connect readers to other 

relevant resources. Subscribe using the green 
button on the right side of the page in order to 
receive email updates when new articles are 
posted.  
 

Sign-up Period for Farm Credit East 
Winery Benchmarks Program  

Now Open 
 
This unique programs allows wineries in the 
northeast to see how they measure up to their 
peers. Farm Credit East will host a meeting for 
benchmark participants at Ventosa Vineyards in 
Geneva, NY, on Tuesday August 7, 2018, which 
is included in the cost of the program. The 
meeting will cover several topics, including 
"Managing your wholesale relationship" 
presented by Sandy Waters. For most of her 
career, Sandy has represented Northeast wines 
for various distributors. Registration for the 2018 
benchmark is currently underway. Data will be 
required no later than June 29. If you are a past 
participant or new to the program, please 
contact your local Farm Credit East office to 
learn more. You can also contact the program's 
director, Gregg McConnell, 
 At Gregg.Mcconnell@farmcrediteast.com. 
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Spotted Wing Drosophila Update and 
Discussion for Fruit Producers 

 

Cornell Cooperative Extension of Chemung and 
Tioga County would like to cordially invite 
regional fruit producers to this meeting on the 
Spotted Wing Drosophila on Tuesday, July 10, 
2018, 9:30 AM - 11:00 AM at Waverly Village 
Hall, Meeting Room 32, Ithaca St., Waverly, NY.   
Dr. Julie Carroll, Fruit IPM Coordinator with the 
New York State Integrated Pest Management 
(IPM) Program, and Dr. Dara Stockton, 
Postdoctoral Research Associate with Dr. Greg 
Loeb, Dept. of Entomology, will be joining us to 
give an update on this pest and to participate in 
the discussion on what folks are currently doing 
to combat it. Cost to attend is free of charge, but 
pre-registration is requested in order to ensure 
enough space, handouts, and refreshments. For 
questions and to register, please contact Shona 
Ort of CCE Chemung at 607-734-4453 ext 227 
or sbo6@cornell.edu. 

 

Soil Management and Health 
Tires, traction and compaction 

Jodi DeJong-Hughes 

What is compaction? 

 
Figure created by Neil Hansen, University of 
Minnesota, 2003 
Figure 1. Effects of compaction on pore space. 

 
Soil compaction occurs when soil particles are 
pressed together, reducing pore space between 
them (Figure 1). Heavily compacted soils 
contain few large pores, less total pore volume 
and consequently a greater density. A 
compacted soil has a reduced rate of both water 
infiltration and drainage. This happens because 
large pores are more effective in moving water 
downward through the soil than smaller pores. 
With increasing farm size, more acres need to 

be covered each day to conduct field operations 
in a timely manner. The width and weight of field 
equipment is increasing and so is the 
horsepower of the tractors needed to pull them. 
The weight of tractors has increased from less 
than 3 tons in the 1940's to approximately 18 
tons today for the big four-wheel-drive units. 
Wheel traffic is without a doubt the major cause 
of soil compaction. 
 

Figure 2. Effects of weather on crop yield 

response to compaction level (8). 

 
 

Soil compaction can have both desirable and 
undesirable effects on plant growth. Research 
from North America and Europe indicates that 
crops respond to soil compaction as shown in 
Figure 2. In a dry year, at very low bulk 
densities, yields gradually increase with an 
increase in soil compaction. A slightly 
compacted soil can speed up the rate of seed 
germination because it promotes good seed to 
soil contact. This is why corn planters have been 
designed specifically to provide moderate 
compaction with planter mounted packer wheels 
that follow seed placement. 
 
As soil compaction increases beyond optimum, 
yields begin to decline. In dry years, soil 
compaction can lead to stunted, drought 
stressed plants due to decreased root growth. 
Without timely rains and well-placed fertilizers, 
yield reductions will occur. 
 
 
 
 
 

mailto:sbo6@cornell.edu
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With wet weather, yields are decreased with any 
increase in compaction. Soil compaction in wet 
years decreases soil aeration resulting in 
increased denitrification. There can also be 
increased risk of root diseases. All of these 
factors result in added stress to the crop and, 
ultimately, yield loss. 
 
This publication will look at the effects of soil 
compaction on crop growth and yield, the 
potential for alleviating compaction, and 
management for minimizing soil compaction. 
 

Effects from compaction 
 
Soil structure 
Under the influence of microbial activity, soil 
particles bind into generally stable units that are 
called structure. Heavy equipment and tillage 
implements can damage and reduce soil 
structure. Structure is an important defense 
against soil compaction. Without good structure, 
individual soil particles are more susceptible to 
compaction from external pressure increasing 
bulk density and decreasing pore space. 
Heavily trafficked soils retain moisture longer, 
recharge more slowly, and are slower to warm 
up compared to less compacted soils. 
 
In the Midwest, using deeper tillage implements 
in combination with disks, shanks and harrows 
destroys soil structure and loosens the soil to a 
depth of 10-16 inches. While this temporarily 
aerates the soil and lowers the bulk density, 
seed to soil and root to soil contact can be 
reduced. The air that has been introduced into 
the soil does not have any load bearing capacity 
and the soil can be easily compacted after 
tillage. Examples of slower germination and 
growth in wheel tracks have become more 
common. 
 
When structure and pore space are reduced 
there is less air and moisture in the soil. This 
condition negatively influences all phases of 
crop production including seed germination, 
seedling emergence, root growth, and nutrient 
and water uptake. 
 
Nutrient uptake 
Soil compaction increases soil density. Roots 

are less able to penetrate the soil and are 
generally shallow and malformed. Since their 
growth is restricted they are less able to exploit 
the soil for nutrients and moisture. Nitrogen and 
potassium deficiencies are the most common. 
This leads to additional fertilizer requirement 
and increases production costs. 
 
Adverse effects of compaction can be reduced 
by applying fertilizer in ways that improve plant 
root access. This may include split application of 
nitrogen or band application of phosphorus and 
potassium. 

 

Figure 3. The effect of different degrees of 

compaction (axle loads) on plant emergence 

(11)  

 

Crop emergence and stand 
Research has shown that increased vehicle 
traffic delays seedling emergence and that the 
emergence rate is more variable (Figure 3). 
While crop emergence from compacted soil may 
catch up to emergence from non-compacted 
soil, plants are at a higher risk for disease, 
predation, and moisture shortage. 
 
Researchers in Pennsylvania (7) compared 
three levels of annual compaction; 1) soil with 
no compaction, 2) compaction from road tires 
inflated to 100 psi, and 3) compaction from 
flotation tires inflated to 36 psi. They measured 
corn population, plant height and yield. The non-
compacted plots had a higher plant population 
than the trafficked plots in 2 out of 4 years. Road 
tires resulted in lower plant counts than flotation 
tires (Table 1) due in part to the road tires 
creating ruts across the field and a greater 
surface unevenness after the compaction, 
resulting in poorer seeding depth control. The 

https://www.extension.umn.edu/agriculture/soils/tillage/tires-traction-and-compaction/img/compaction-degrees.jpg


study concluded that the compaction created 
from the higher psi decreased plant population 

versus no compaction.

 

 Table 1. Effects of soil compaction on plant populations (7). 

Corn Population1 

Treatment 2002 2003 2004 2005 

 Plants per acre 

No compaction 17,800 a 22,270 abc 26,720 ab 26,320 a 

Annual flotation tire compaction 15, 390 b 22,270 abc 26,320 b 23,480 c 

Annual road tire compaction 12,960 c 21,460 bc 25,100 c 23,080 c 

1 Values within a column followed by the same letter are not significantly different at p,0.05 

level. 

 

Crop growth and root development 

 

Figure 4. The effect of different degrees of compaction (axle loads) on plant height (11).  

 
 

Soil compaction can influence plant 
height by preventing normal root 
development. This is most detrimental if 
it is shallow compaction (6-8 inches). If 
timely rains do not soften the compacted 
layers so roots can penetrate the soil, 
plants will be stunted, have fewer fine 
roots, and less overall root mass. Corn is 
most sensitive because it is one of the 
taller crops. By the end of the season, 
corn may be 6 inches to 4 feet shorter on 
compacted soil than on non-compacted 
soil (Figure 4). 
 
 
 
 
 

 
Photo: Jodi DeJong-Hughes, University 
of Minnesota Extension 

Photo 1. A tillage pan located at 6 
inches in the soil profile. 
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Photo 1 shows a tillage pan that formed 
due to fall moldboard plowing when soil 
conditions were too wet. Notice the 
shallow rooting system that can lead to 
moisture stress, nutrient deficiencies, 
and lodging. While the current year's 
crop will be affected, it is unknown how 
long this layer will persist. This is a 
smectite clay, which is evident by the 
deep crack on the left side of the photo. 
The cracking of the clay soil and 
adequate moisture will lessen the 
severity of the tillage pan. 
 
In Sidhu's study (7), corn height was 
affected by soil compaction 6 weeks 
after planting (WAP) and followed 
through to harvest (Table 2). Annual 
road tire compaction reduced plant 
height by 21 percent at 6 WAP and 11 
percent at harvest compared to the 
control, while corn height on flotation 
tire plots was statistically the same as 
the non-compacted corn. 
 
Table 2. Effects of soil compaction on 
corn height 6 weeks after planting and at 
harvest, 2004 (7).  

 Corn Plant Height1 

Treatment 6 WAP2 At harvest 

No compaction 28.8 a 114.3 ab 

Annual flotation 

tire compaction 

26.4 ab 108.7 abc 

Annual road tire 

compaction 

22.5 c 102.4 c 

1Values within a column followed by the 

same letter are not significantly different at 

p,0.05 
2WAP=Weeks after planting 

 
 
 
 
 

Crop yield 
 
Photo 2. Harvest ears from untrafficked 
row (top) and heavily-trafficked row 
(bottom) (5). 

 

 
 

Crop yields are reduced when soil 
compaction decreases crop emergence, 
crop growth, and nutrient uptake. Some 
researchers estimate soil compaction 
can reduce yield as much as 60 percent. 
The ranges in yield effects are broad 
because the outcome of compaction is 
variable and due to many factors, nor are 
compaction effects consistent across the 
field. 
Sidhu's study (7) found significant yield 
reductions with the annual road tire 
compaction compared to the control in 3 
of the 4 years. However, yield differences 
between flotation tires and the control 
were not significant in 3 of the 4 years. 
This may be due to the corn plant being 
able to compensate for fewer plants per 
acre with larger ears. They observed that 
compaction effects on yield are greatest 
when the crop is under stress, such as 
from drought or an excessively wet 
growing season. 

https://www.extension.umn.edu/agriculture/soils/tillage/tires-traction-and-compaction/img/untrafficked.jpg
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Krmenec (5) found that differences in 
stand count affected final yield in 
trafficked versus non-trafficked fields. 
He noted that wheel traffic plots had 
had a higher number of ears produced; 
however, the ears were smaller than 
the ears from the non-compacted plots 
(Photo 2). The relationship between 
final yield and wheel traffic was blurred 
by the corn plant's ability to produce 
larger ears where plant population was 
reduced. 
 
At Purdue University (5), researchers 
observed stand count reductions of 20 
to 30 percent in the compacted plots. 
They also measured plant height 
decreases of one-third to one-half and 
yield reductions of about 19 percent 
compared to non-compacted plots. 
Corn yields were 160 bushels per acre 
in non-compacted soil compared to 
only 130 bushels in compacted plots. 
 
Research studies conducted in 
northern latitudes show that the effect 
of severe subsoil compaction may 
affect crop yields for years. Research 
results from Lamberton and Waseca, 
Minnesota; Uppsala, Sweden; and 
Quebec, Canada (9), show a similar 
trend of initially lower yields following 
compaction with axle loads of 10 tons 
or more. The effect decreased over 
time, and yields on compacted soil 
approach the yields on non-packed soil 
after two to seven years, depending on 
the soil and climate. Soils higher in clay 
content had a slower recovery to the 
effect of compaction. 
 
 
 
 
 

Figure 5. Corn yields over 12 years with 
a one-time soil compaction of 20 ton/axle 
relative to non-compacted plots (9). 

 
 

While these studies show a gradual, 
natural alleviation of subsoil 
compaction, the data from Waseca (9) 
suggests that there is sufficient 
"residual" subsoil compaction to reduce 
crop yields in years where there are 
environmental stresses. Figure 5 
shows that corn yields were back to 
normal within 5 years after the 
compaction was created. However, in 
1988, 1990, and 1993 yields were 
reduced. In 1988, growing season 
precipitation was the lowest on record, 
while in 1990 and 1993, the region 
received above average rainfall (167 
and 175 percent of the long-term 
average). 
 
This study illustrates that a one-time 
compaction event can lead to reduced 
crop yields 12 years later. Under 
normal farming operations, heavy 
equipment is used every year. Thus, 
subsoil compaction resulting from 
farming practices may be a long-term 
issue. 
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Iron deficiency chlorosis (IDC) 
Photo: Jodi DeJong-Hughes, University 
of Minnesota Extension 
Photo 3. Green soybeans in the wheel 
tracks of an area of a soybean field 
affected by IDC. 

 
 

Most effects of compaction are 
detrimental to plant growth; however, 
there are a few exceptions. Slightly 
compacted soils in a dry year can 
increase crop yield as discussed at the 
beginning of this section. Another 
exception is the case of iron deficiency in 
soybeans. 
 
George Rehm, University of Minnesota 
Figure 6. Cone index by depth for 
trafficked soil (blue) versus non-trafficked 
soil (pink).  

 

Iron deficiency chlorosis (IDC) has 
become an increasing problem in the 
Western half of Minnesota and the 
Eastern quarter of North Dakota. IDC is 
induced by a combination of factors such 
as high pH, salts, and calcium carbonate 
levels. However, it has been observed 
that wheel tracks running through an 
area affected by IDC will have green 
healthy soybeans (Photo 3). 
Penetrometer readings in the green 
wheel tracks show an increased bulk 
density in the top 7-18 inches of soil 
versus the yellow, chlorotic areas (Figure 
6). Decreased pore size in the wheel 
tracks lead to decreased aeration in the 
soil, which increases denitrification. In 
addition, the compacted wheel tracks 
tend to shed water and have less total 
water than less-compacted soil between 
the tracks. This decreases bicarbonate 
solubility when soils are wet in the wheel 
tracks, also helping to decrease 
chlorosis. While compaction is usually a 
detriment to most Minnesota crops, it can 
be a benefit to soybeans grown in areas 
prone to IDC in wet years, although this 
practice is typically not promoted. 
 
When fields show IDC symptoms early in 
the year, one of two things can happen. 
One is that as the field dries, water is 
pulled into the small pored tracks through 
capillary action, making the tracks 
moister than between tracked areas. The 
result is more chlorotic wheel tracks than 
the between tracked areas (personal 
communication, Franzen, 2007). 
However, a majority of the time the wheel 
tracks stay green throughout the growing 
season. Whether wheel tracks turn 
chlorotic or remain green is often the 
consequence of varietal tolerance to 
regional IDC soil factors. 
 
 

https://www.extension.umn.edu/agriculture/soils/tillage/tires-traction-and-compaction/img/soybeans.jpg
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Generally, the most effective 
management for IDC is variety selection. 
Additionally, there has been success with 
planting a companion crop, such as oats, 
to remove excess nitrogen. 
 
Overall crop energy 
A compacted soil requires more force 
and energy to accomplish tillage 
operations. In an experiment in Illinois 
(3), the energy requirements to prepare a 
seedbed were measured in a compacted 
and non-compacted soil. The compacted 
soil caused a 10 to 16 fold increase in 
energy required at low speeds and a 4 to 
8 fold increase at high speeds. The draft 
from the narrow chisel increased from 70 
pounds in non-compacted soil to 350 
pounds in a compacted soil. 
 
Management for reducing soil 
compaction 
While large, heavy machinery is often 
blamed for soil compaction problems, it 
also offers opportunity to minimize 
compaction. Larger capacity machinery 
means fewer wheel tracks across the 
field because of wider working width. 
Approximately 80 percent of the 
compaction happens on the first pass. 
Subsequent passes cause additional, but 
progressively less, compaction. Based 
on this concept, if wheel track spacing 
can be standardized among different 
pieces of equipment, soil compaction 
problems can be confined to certain 
traffic patterns and not throughout the 
entire field. 
 
Controlled traffic 
Compaction is managed, not eliminated. 
Controlled traffic is a method to manage 
soil compaction. All heavy traffic is 
confined to specific lanes through the 
crop, year after year. The lanes become 
compacted and the soil between the 

lanes is never driven on. Controlled traffic 
improves timeliness of planting, 
spraying, and harvesting while 
minimizing potential yield losses from 
compaction. Controlled traffic also 
results in beneficial compaction because 
the compacted soil under wheel tracks 
provide better flotation and improves 
traction when fields are wet. 

 

Photo: CSRIS, Australia 
Photo 4. The tractor and grain cart have 
single tires set on 10 foot centers, 
matching the combine.  

 

Converting machinery to controlled traffic 
is not a simple change, but rather a 
transition that can take several years to 
complete (Photo 4). Therefore, consider 
controlled traffic in all major machinery 
buying decisions. Tire selection is very 
important with controlled traffic because 
minimizing the amount of area 
compacted is crucial; therefore, taller and 
narrower tires must be used. 
 
If controlling all wheel traffic is not 
feasible, control the heaviest equipment 
like the grain cart. To reduce wheel traffic 
across the field, grain carts should use 
the previous combine tracks when 
possible. For example, after unloading 
the combine on-the-go, the grain cart 
should continue to the end of the field 
and take the headlands back to the field 
entrance. At all costs, avoid driving 
equipment across the field at a diagonal. 
 
 

https://www.extension.umn.edu/agriculture/soils/tillage/tires-traction-and-compaction/img/grain-cart.jpg


 

Axle load and tire inflation pressure 
When we think about compaction 
potential many think of larger heavier 
equipment such as combines, grain carts 
and liquid manure tankers. While a 
majority of tractors weigh less than 10 
tons per axle, the newer 4WD tractors 
can weigh almost as much as a loaded 
combine (Table 3). Combines and grain 
carts, whether equipped with tracks or 
tires, can create compaction as deep as 
3 feet. Keep axle loads under 10 tons to 
localize compaction in the top 6-10 
inches. 
 

 

Table 3. Approximate axle loads for field 

equipment. 

Source: Jodi DeJong-Hughes, University 

of Minnesota Extension, 2003. 

Field Equipment Axle Load 

 Tons/axle 

Slurry tanker, 4200 gal. 10-12 

Slurry tanker, 7200 gal. 17-18 

Class 9 combine, 590 hp, 360 bu 

capacity 

20 

12-row combine, full with head 24 

Grain cart, 720 bu, full, 1 axle 22 

Grain cart, 1200 bu, 1 axle 35-40 

Terra-Gator, rear axle 12-18 

4WD tractor, 200 hp, front axle 7.5 

4WD tractor, 325 hp, front axle 13 

4WD tractor, 530 hp, front axle 18 

 

Total axle load, as well as contact 

pressure between the tire and soil, 

affects subsoil compaction. Historically, 

as equipment weight increases, tire size 

also increases. This avoids drastic 

increases in contact pressure (pounds 

per square inch (psi)) by the tire on the 

soil surface. 

Tractor experts agree there is no single, 

simpler way to improve tractor efficiency 

than to use the proper tire inflation 

pressure (6). Proper tire inflation not only 

improves tractor efficiency but can 

reduce the intensity of the compaction 

from the tires. The table below lists the 

proper tire inflation per axle load and tire 

size. When duals or triples are added to 



a tractor it reduces the carrying load on 

each tire, thereby reducing the necessary 

tire inflation rate. This also decreases the 

depth and intensity of the compaction. 

 

 

 4. Radial tire load limits at various inflation pressures by tire size and maximum speed 

up to 30 miles per hour (http://www.titanstore.com/pdf/LoadandInflation.pdf).  

 

  Tire load limits at various cold inflation pressures 

Tire 

size 

Inflation 

(psi) 

6 10 12 14 16 18* 20 22 24** 

16.9R28 Load 

index 

     129   136 

  Pounds (lbs) 

SINGLE 2150 2910 3200 3520 3740 4080 4300 4540 4940 

DUAL 1890 2560 2820 3100 3290 3590 3780 4000 4220 

TRIPLE 1760 2390 2620 2890 3070 3350 3530 3720 3940 

16.9R38 Load 

Index 

     134   141 

SINGLE 2470 3300 3740 4080 4400 4680 4940 5360 5680 

DUAL 2170 2900 3290 3590 3870 4120 4350 4720 4860 

TRIPLE 2030 2710 3070 3350 3610 3840 4050 4400 4530 

18.4R30 Load 

index 

     136   143 

SINGLE 2600 3520 3960 4300 4680 4940 5360 5680 6000 

DUAL 2290 3100 3480 3780 4120 4350 4720 5000 5280 

TRIPLE 2130 2890 3250 3530 3840 4050 4400 4660 4920 

18.4R38 Load 

index 

         

SINGLE 3000 3960 4400 4800 5200 5680 6000 6400 6600 

DUAL 2640 3480 3870 4220 4580 5000 5280 5630 5810 

TRIPLE 2460 3250 3610 3940 4260 4660 4920 5250 5410 

 

Table 4 illustrates the proper tire inflation for the axle load. For a tractor with single tires 

and an axle weight of 6,000 pounds, the proper tire inflation is 24 psi. When duals are 

placed on the tractor the proper inflation is reduced to 10 psi. Triples will further reduce 

the proper psi to 6

Tracks versus tires 
Any equipment, whether it has tracks or 
tires, can create compaction. Choosing 
equipment that creates the least amount 
of compaction depends on several 
factors. 
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Tractors 

 

Photo: Jodi DeJong-Hughes, University 

of Minnesota Extension 

Photo 5. A tracked tractor.  

A parked tracked tractor exerts a ground 
pressure of approximately 4-8 psi 
depending on track width, length, and 
tractor weight. This psi changes with the 
positioning of mid-wheel rollers, spring 
stiffness at attachment points, track 
stiffness, dynamic weight transfer when 
under drawbar load, etc (Photo 5). 
 
Radial tires exert a pressure one to two 
pounds higher than their proper inflation 
pressure. For example, if a radial tire is 
inflated to 6 psi, the tire exerts a pressure 
of 7-8 psi on the soil. This pressure is 
also dependent on lug size, tire stiffness, 
and drawbar load. Bias-ply tires inflated 
to only 6-8 psi cannot operate efficiently 
and easily wear-out with such low tire 
pressure. Consequently, they have to be 
inflated to 20-25 psi. To keep soil 
compaction in the plow zone, radial tire 
pressures should be maintained around 
10 psi. Depending on tire size, duals may 
have to added to achieve this goal. 
Check with the local tire dealer to find the 
proper inflation pressure for your tires. 
 
Iowa research has shown that small 

tractors equipped with either tracks or 
radial tires create compaction in the top 
5-8 inches. However, compaction effects 
were negligible below that depth. 
 
Table 5 shows the correlation between 
tire inflation pressures and soil 
compaction in a study conducted by Ohio 
State University (1). The compaction 
effect was measured to a depth of 20 
inches on a silty loam soil (the tires were 
approximately 28 inches wide) for four 
different scenarios. A John Deere 8870 
tractor with 710/70R38 duals correctly 
inflated to 6 and 7 psi (front and rear) and 
the same tractor with tires over inflated to 
24 psi were compared to a Cat 
Challenger 65 with 24-inch rubber tracks 
and a Cat Challenger 75 with 36-inch 
rubtracks. In terms of soil physical 
properties, the tractor with correctly 
inflated tire ranked as best, followed very 
closely by the 36-inch tracks and 24-inch 
tracks. The tractor with over inflated tires 
caused the most compaction. The 
relative rankings were the same for the 
vehicles with no load and a towed load 
(forty foot field cultivator). 
 
Table 5. Soil compaction of four-wheel drive 
and tracked tractors under various draft 
loads. 

Depth Duals 

with 

properly 

inflated 

tires 

Duals 

with 

over 

inflated 

tires 

24-

inch 

tracks 

36-

inch 

tracks 

Inches Cone index (PSI) 

4-8 51.9 87.7 78.2 62.3 

8-12 42.2 73.9 65.4 46.8 

12-16 32.4 72.9 49.5 38.4 

16-20 10.9 35.5 26.2 20.7 

https://www.extension.umn.edu/agriculture/soils/tillage/tires-traction-and-compaction/img/tracked-tractor.jpg


Combines 

What effect do tracks have on subsurface 

compaction when used in conjunction 

with heavy field equipment, such as grain 

carts or combines? Whether the 

equipment uses tracks or tires, the total 

axle load is nearly the same. Tracks 

improve traction and ride-ability in the 

field, but a 25-ton per axle grain cart will 

still create subsurface compaction 

whether it has tracks or tires. 

Figure 7. Decrease in soil porosity by 

depth with different soil pressure (2). 

Another Ohio research project (2) tested 

a 1200-bu grain cart against a John 

Deere 9600 combine with different 

tire/track arrangements. The grain cart 

dual tires, by far, caused the worst 

compaction. Next in order (worst to least 

compaction) were the combine with: 

single 30.5L32 tires at 34 psi; a half-track 

system with an average psi of 10; dual 

18.4R38 tires at 26 psi; wide 68x50.0-32 

tires overinflated at 24 psi; and the same 

wide tires at the correct pressure of 15 

psi (Figure 7). Note that the half-track 

had an average calculated pressure on 

the soil of about 10 psi; but it gave results 

that appear to make it equal to a tire with 

about 26 to 30 psi. This is mainly due to 

the downward pressures exerted from 

the guide wheels. The researchers 

hypothesized that the lower the inflation 

pressure the better it is for soil porosity. 

Grain carts and liquid manure 
spreaders 

Like combines, grain carts and liquid 

manure spreader's overall carrying 

capacity is enormous and axle loads can 

be as high as 40 tons. Previously, heavy 

equipment used bias ply tires that need 

very high inflation pressures to operate 

effectively. 

The tire industry has recently designed 

radial tires to replace bias ply tires for the 

larger equipment. This has helped 

reduce tire pressures to almost half the 

inflation rate of bias ply tires. Liquid 

manure spreader manufacturers have 

been adding more axles as the tank load 

increases, thereby reducing load per 

axle. 

 

Effect on roadway pavement 

Another rarely mentioned aspect of 

equipment load is the effect axle load has 

on road stability. The following table 

compares the stress on pavement 

created by a variety of heavy farm 

vehicles. The number of passes to failure 

indicates that some vehicle types shorten 

the life of road pavement with 

significantly fewer passes. 
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Table 7. The effect of different axle loads on pavement wear (Iowa Department of Transportation). 

Type Axles # Passes 
to 

Failure 
6" PCC1 

# Passes 
to 

Failure 
7" OCC2 

5-axle tractor-semitrailer80,000 lbs. 1 single/2 tandems 12,000 135,000 

7-axle tractor-semitrailer96,000 lbs. 1 single/2 tandems 78,000 175,000 

Grain cart - 900 bu.58,000 lbs. (20% on 
tow vehicle) 

Tandem 200 6,000 

Grain cart - 875 bu. 57,000 lbs. (20% on 
tow vehicle) 

Single <10 <30 

Grain cart - 650 bu. 42,000 lbs. (20% on 
tow vehicle) 

Single <30 270 

Grain wagon - 775 bu. 49,000 lbs. 2 singles 1,000 60,000 

2 grain wagons – 450 31,000 lbs. each 4 singles 106,000 239,000 

Combine – empty 27,500 lbs. w/o corn 
head 32,000 lbs. w/ corn head 

2 singles (1 tire on pavement) 
18,000 front/9,500 rear 26,000 
front/6,000 rear 

3,790,000 
887,000 

8,468,000 
1,980,000 

Combine - w/ 240 bu. 41,000 lbs. w/o corn 
head 46,000 lbs. w/ corn head 

2 singles (1 tire on pavement) 
27,500 front/13,500 rear 
36,000 front/10,000 rear 

712,000 
100,000 

1,591,000 
456,000 

Large row crop tractor 18,000 lbs. 2 singles 11,000 front/7,000 
rear 

1,525,000 3,410,000 

Liquid manure tanks 7,500 gallon - 71,000 
lbs. 

2 tandems 1 tandem <10 <10 <30 <30 

1PCC=Portland Cement Concrete 
2Note - Structurally equivalent asphalt concrete pavements have similar impacts. 

Notice that the loaded 875 bushel grain cart can make the pavement unstable in less than 30 trips. If the 

same load was transferred to a 7-axle semi truck, it would take 175,000 passes for pavement failure. If this 

is what is happening to the roads, imagine what is happening to our soils. 

 

 

 

 

 

 

 



Summary 

The best way to manage soil compaction is to 

prevent it from happening. The old adage of 

"stay off the field until it's fit to work" still applies. 

However, the possible severe economic 

repercussions of delaying planting, harvesting, 

or other operations may outweigh compaction 

damage or loss. The dilemma farmers face in a 

wet spring or fall is not easy to resolve. 

Since farmers need to be in the field in less than 

ideal soil moisture conditions, minimizing or 

controlling compaction is the next best 

management option. This includes reducing 

axle load, proper inflation and size of tires, and 

band applying nutrients to maximize availability. 

Your soil is your most important resource when 

growing a healthy and profitable crop. 

Preventing soil compaction will increase water 

infiltration and storage capacity, timeliness of 

field operations, decrease the stress on plant 

roots, and decrease diseases potential. 

 

Guidance and Clarity on Waste Tires 
  
Farmers have raised several questions about 
compliance with Part 360 and several farms 
have made efforts to modify tires or purchase 
new sidewalls to replace whole tires. In an effort 
to clarify some of these questions and issues, 
NYFB, NEDPA, and PRO-DAIRY hosted a farm 
tour with DEC officials as an educational 
opportunity to learn more about the use of tires 
on bunk silos on farms. Based on conversations 
with DEC, we wanted to provide an update and 
clarify portions of the beneficial use 
determination (BUD) for tires used on farms.   
  
Enforcement Discretion: What does it mean?  
On March 1, 2018, the NYS Department of 
Environmental Conservation issued an 
Enforcement Discretion Letter regarding the 
enforcement of Part 360 as it relates to waste 
tires used on bunk silos. The letter provides for 
an additional year, until May 3, 2019, for DEC to 
provide enforcement discretion for farmers who 
are in compliance with either Part 360.12 
(c)(2)(iv) or BUD 1137-0-00.   
  

This means that farms will have flexibility for 
compliance under the enforcement discretion 
letter. It will be acceptable for farmers to be 
working toward compliance with either the 
conditions of new Part 360.12(c)(2)(iv) or BUD 
1137-0-00, whichever is more feasible, in order 
to be covered by the Enforcement Discretion 
Letter dated March 1, from now until May 3, 
2019 (or until regulation revisions if final earlier). 
A copy of BUD 1137-0-00 can be found here: 
https://www.dec.ny.gov/docs/materials_mineral
s_pdf/bud1137000.pdf.   
  
BUD 1137-0-00 refers generally to ensuring the 
amount of tires received at a farm does not 
exceed the number needed for bunker silos. No 
method is prescribed to limit this number, so the 
farmer should be able to show, if necessary, that 
tires on the site are a reasonable number based 
on common practice for securing silo and 
storage tarps and the farmer’s silo/storage 
capacity. If excess tires are kept at the farm, 
which are unlikely to be used on a bunk or for 
expansion purposes, the farmer should ensure 
these tires do not pose a fire hazard or collect 
standing water, and begin planning for removal 
of the tires from the site. The policy goal is to 
ensure that tires are not sitting in piles, unused 
for years and the state wants these tires 
properly disposed of.   
  
BUD 1137-0-00 further states the farmer must 
take measures to minimize standing water and 
insect breeding. No specific procedures are 
prescribed for meeting these requirements, so 
the farmer is at liberty to use any method that 
will be compliant with other federal, state and 
local requirements (e.g., CAFO permit, pesticide 
regulations, etc.).   
  
These procedures could include:  -Keep 
vegetation down around stacks/piles of tires 
when not in use on the bunk. This can help tires 
dry out faster and retain less water -Put tires that 
are not in use under cover (tarp or building) to 
reduce water build-up -Stack tires neatly so that 
minimum amounts of water can accumulate -
Rims can be kept in place in tires, which can 
prevent retention of water  
  
 
 



 

Bias-ply vs. Radial Tires:  
If farmers are ordering sidewalls for their bunks, 
they should research the type of sidewalls that 
they are purchasing. Bias-ply sidewalls do not 
contain any wires in the tire. Radial tires do have 
wires in them which can present both an 
employee and animal hazard. Before using 
radial tires that have been cut in half or 
sidewalls, consider the following: producers who 
have used radial tire sidewalls or half-tires have 
reported that over time, the rubber shrinks and 
as wires rust, metal pieces break off and may 
cause an increase in hardware disease.   
  
DEC continues to engage with the agricultural 
community about the potential for more widely 
available and viable recycling options for 
unneeded tires. It is possible that mobile 
chippers could help solve the transportation 
problem due to needed permits and the 
bulkiness of tires, but this type of solution will 
take time to work out. We hope to provide more 
information on this topic as discussions with 
DEC continues. Farmers are reminded that 
burial or burning of tires are expressly 
prohibited. Before taking tires to permitted 
disposal locations, farmers should call ahead to 
find out if there are certain requirements, such 
as cleaning the tires, before they can be 
accepted at a disposal facility.  
  
As tires are removed from bunks, this is a good 
time to decide what actions will be taken to meet 
the BUD. For example, stacking tires on edge to 
minimize water collection, or storing tires 
undercover if there is an option available near 
the bunk. Controlling weeds around tire storage 
should be something many farms can manage. 
While farmers should begin to think about 
compliance on their farms, they should look at 
manageable efforts in the interim under the 
enforcement discretion. We continue to work 
with DEC to find a practical solution that will be 
workable for farms across the state. As 
information changes, updates will be provided.   
 
 

 

 

 

 

NY Soil Health Summit, July 18th 
Albany, NY 

 

Summit topics include: 

¶ Soil Health Economics at the Farm Scale 
¶ Farmer Soil Health Survey on Benefits and 

Constraints 
¶ Soil Health and Climate Change 
¶ New York Soil Health Roadmap feedback 

sessions 
¶ A series of brief talks summarizing current 

research 
¶ Grower panel featuring dairy, field, and 

vegetable crop producers 
Summit speakers include researchers from 
Cornell University and the USDA Natural 
Resource Conservation Service; non-profit 
leaders from The Nature Conservancy, 
Northeast Organic Farming Association, 
American Farmland Trust, and the New York 
Farm Viability Institute; farmers from New York; 
and government leaders. 

To register, please visit: 
www.summit.newyorksoilhealth.org 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Springwater Agricultural Products  
8663 Strutt Street, Springwater NY 

585-315-1094 or 607-759-0405 

 
Crop Production Materials, Foliar Nutrition & Adjuvant Sales 

SeedWay, NK&WL, Seed Sales:  

Corn, Soybeans, Small Grains, Forage & Pasture Grasses 

Sun up until Sun down!  Dave & Penny 

Farm tested with friendly farm prices. 

 

http://www.summit.newyorksoilhealth.org/


  

Dairy Market Watch 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Milk Component Prices Milk Class Prices Statistical Uniform Price & PPD 

Month Butterfat Protein 
I 

(Boston) 
II III IV Jamestown, NY Albany, NY 

Albany 
$/gal. to 
farmer 

May 17 $2.41 $1.77 $18.45 $14.84 $15.57 $14.49 $15.36 ($0.21) $15.96 $0.39 $1.38 

June 17 $2.71 $1.75 $18.56 $16.15 $16.44 $15.89 $16.38 ($0.06) $16.98 $0.54 $1.41 

July 17 $2.95 $1.22 $19.84 $17.48 $15.45 $16.60 $16.86 $1.41 $17.46 $2.01 $1.51 

Aug 17 $3.01 $1.55 $19.97 $17.56 $16.57 $16.61 $17.18 $0.61 $17.78 $1.21 $1.48 

Sep 17 $2.86 $1.70 $19.96 $16.80 $16.36 $15.86 $16.74 $0.38 $17.34 $0.98 $1.49 

Oct 17 $2.11 $2.66 $19.69 $15.95 $16.69 $14.85 $16.29 ($0.40) $16.89 $0.20 $1.46 

Nov 17 $2.55 $2.34 $19.66 $15.32 $16.88 $13.99 $15.99 ($0.89) $16.59 ($0.29) $1.38 

Dec 17 $2.50 $2.03 $20.13 $14.49 $15.54 $13.51 $15.56 $0.12 $16.16 $0.72 $1.39 

Jan 18 $2.45 $1.66 $18.69 $14.11 $14.00 $13.13 $14.55 $0.55 $15.15 $1.15 $1.31 

Feb 18 $2.34 $1.62 $17.50 $13.44 $13.40 $12.87 $13.73 $0.33 $14.33 $0.93 $1.24 

Mar 18 $2.42 $1.80 $16.61 $13.88 $14.22 $13.04 $13.91 ($0.31) $14.51 $0.29 $1.25 

Apr 18 $2.51 $1.78 $17.35 $14.03 $14.47 $13.48 $14.31 ($0.16) $14.91 $0.44 $1.29 

May 18 $2.62 $1.86 $17.69 $14.47 $15.18 $14.57 $14.99 ($0.19) $15.69 $0.41 $1.35 

May Utilization (Northeast):  Class I = 30%;   Class II = 26%;   Class III = 25%;   Class IV = 19%. 
Class I = fluid milk; Class II = soft products, cream, and yogurt; Class III = cheese (American, Italian), evaporated and condensed products; Class IV = butter and milk 

powder. 

Friday CME Cash Prices 
Dates 5/4 5/11 5/18 5/25 6/22 
Butter $2.35 $2.33 $2.38 $2.41 $2.29 

Cheese 
(40# Blocks) 

$1.66 $1.63 $1.58 $1.61 $1.49 

 

Fluid Milk: Milk production is generally steady in the 
Northeast, Mid-Atlantic, Northwest and Mountain 
States. Favorable weather has sustained cow comfort 
and milk output in those regions. In much of the rest of 
the country, heat, humidity, precipitation or other 
seasonal weather factors have dampened milk 
production. However, manufacturers report no troubles 
getting the milk needed for 
processing, and many also state there are discounted 
milk loads available. In some cases, the limited numbers 
of available milk tankers are creating challenges for milk 
handlers to locate homes for current supplies of milk and 
cream. 
 

Dry Products: The market tone for much of the dry dairy 
ingredient industry is unsettled amidst the news of 
further developing trade issues. Buyers and sellers are 
trying to gauge how the trade issues will impact the 
market. Low and medium heat nonfat dry milk prices are 
steady to lower. Inventories are fair to heavy with tepid 
demand. High heat NDM prices are also steady to lower. 
Prices for dry buttermilk contracted in the Central and 
East. Whole milk prices expanded to a wider range. Some 
customers looking for specific brands were willing to pay 
a higher premium to assure coverage, but globally WMP 
values have fallen slightly. Dry whey prices are mixed. 
While industry contacts report inventories are tight. 
Northeast dry whey price stepped higher as buyers seek 
specific brands for customer needs.  

Cheese: The gap widened between cheese 
blocks and barrels on the CME, causing concerns among 
contacts amidst international trade disputes. 
Spot milk loads remain abundant, and spot prices ranges 
from $3 to $4 under Class. Cheese demand domestically is 
mixed. Cheese inventories are mixed by variety, with Italian 
cheeses and barrels being the longest. The cheese market 
tone is uncertain. 
 

Butter: In general, albeit some Class II processors, especially 
ice cream makers, continue pulling strong on butterfat 
supplies, cream volumes are readily available for butter 
churning across the nation. Some butter makers are 
contemplating slowing down the churns and selling off some 
cream on the spot market. Butter churning remains active, 
while inventories nationwide vary. The butter market 
undertone looks to be steady this week. Requests from 
retailers and food service are fair/good. Across the country, 
bulk butter pricing is ranging from 1.5 below to 8 cents 
above the market. 
 

Friday CME Cash Prices 
Dates 5/4 5/11 5/18 5/25 6/22 
Butter $2.35 $2.33 $2.38 $2.41 $2.29 
Cheese 

(40# 
Blocks) 

$1.66 $1.63 $1.58 $1.61 $1.49 

 



 
 

 
 

 
 

9ȄŎŜǊǇǘ ŦǊƻƳ ά5ŀƛǊȅ {ƛǘǳŀǘƛƻƴ ŀƴŘ hǳǘƭƻƻƪΣ June 19Σ нлмуέ 
by Bob Cropp, Professor Emeritus, University of Wisconsin Cooperative Extension 

USDA estimates May milk production 0.9% higher than a year ago. This is a little stronger growth then April which was 
up just 0.5%. Milk cow numbers were 2,000 higher than April, but just 3,000 higher than a year ago. The increase in milk 
per cow remains well below trend at just 0.7%. Nine of the 23 reporting states had lower milk production than a year 
ago and two had no change. Ten had fewer cows than a year ago and ten had lower milk per cow. Two states with the 
most added cows were Colorado with 16,000 and Texas with 12,000. California had the largest decline in cows with 
18,000. States with the largest increase in milk production were Colorado at 11.6%, Kansas at 9.7%, Texas at 6.6% and 
Utah at 5.2%. 
Milk Production was up 1.2 % in New York State. Positive factors for milk prices were relatively strong domestic sales 
both at food service and retail, increased dairy exports and improved stock levels. On a volume basis dairy exports were 
at an all-time high during April. April exports compared to a year ago were up 37% for nonfat dry milk/skim milk powder, 
22% for cheese, 190% for butterfat, 24% for whey products, 23% for lactose and 24% for milk protein concentrate. On a 
total solids basis exports were equivalent to 18.8% of U.S. milk production. Butter stocks did increase from March to 
April and were 5.2% higher than a year ago, but American cheese stocks were 2.9% lower with total cheese stocks just 
3.3% higher. Total whey stocks were 19.7% lower and nonfat dry stocks just 2.5% higher. 
But, the market appears to be negatively reacting to U.S. decision to place tariffs on Mexico steel and aluminum and 
tariffs on a number of China goods and products. In retaliation Mexico announced that they will place a tariff on U.S. 
cheese and China announced tariffs on some dairy products, corn, soybeans and other products. Mexico is the largest 
expoǊǘ ƳŀǊƪŜǘ ŦƻǊ ¦Φ{Φ ŎƘŜŜǎŜΦ Lƴ нлмтΣ aŜȄƛŎƻ ŀŎŎƻǳƴǘŜŘ ŦƻǊ нуΦо҈ ƻŦ ¦Φ{Σ ŎƘŜŜǎŜ ŜȄǇƻǊǘǎΦ ²ƘƛƭŜ ǘƘŜǎŜ ǘŀǊƛŦŦǎ ŘƻƴΩǘ 
take effect until July and the degree of impact on U.S. dairy exports is unknown at this time dairy product prices have 
already fallen. 
Hopefully these declines in dairy product prices are an over-reaction to the imposed tariffs and retaliation. Prior to this 
ƛǘ ƭƻƻƪŜŘ ƭƛƪŜ ǘƘŜ /ƭŀǎǎ LLL ǇǊƛŎŜ ǿƻǳƭŘ ōŜ ƴŜŀǊ Ϸмс ōȅ WǳƴŜ ŀƴŘ ƳƻǾŜ ǘƻ ǘƘŜ ƘƛƎƘ ϷмсΩǎ ōȅ hŎǘƻōŜǊ ǿƛǘƘ Ϸмт ŀǎ ŀ ǇƻǎǎƛōƛƭƛǘȅΦ 
The Class IV ǇǊƛŎŜ ǿŀǎ ŦƻǊŜŎŀǎǘŜŘ ǘƻ ōŜ ƛƴ ǘƘŜ ϷмрΩǎ ōȅ WǳƴŜ ŀƴŘ ǘƘŜ ƘƛƎƘŜǊ ϷмрΩǎ ōȅ hŎǘƻōŜǊ ŀƴŘ Ƴŀȅ ōŜ ǊŜŀŎƘƛƴƎ ǘƘŜ 
ƭƻǿ ϷмсΩǎ ōȅ bƻǾŜƳōŜǊΦ .ǳǘΣ ƛƴ ǊŜŎŜƴǘ ǘǊŀŘŜǎ ŘŀƛǊȅ ŦǳǘǳǊŜǎ ƘŀǾŜ ǘǳƳōƭŜŘΦ /ƭŀǎǎ LLL ŦǳǘǳǊŜǎ ŀǊŜ ƴƻǿ ƛƴ ǘƘŜ ϷмрΩǎ Wǳƭȅ ŀƴŘ 
!ǳƎǳǎǘΣ ǘƘŜ ƭƻǿ ϷмсΩǎ ƛƴ {ŜǇǘŜƳōŜǊ ǘƻ bƻǾŜƳōŜǊ ŀƴŘ ōŀŎƪ ǘƻ ǘƘŜ ƘƛƎƘ Ϸмр ƛƴ 5ŜŎŜƳōŜǊΦ /ƭŀǎǎ L± ƛǎ ƛƴ Ƨǳǎǘ ǘƘŜ ƘƛƎƘ ϷмпΩǎ 
Wǳƭȅ ŀƴŘ !ǳƎǳǎǘ ŀƴŘ ǘƘŜ ƭƻǿ ϷмрΩǎ ŦƻǊ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ȅŜŀǊΦ 
Domestic sales are anticipated to stay relatively strong for the remainder of the year. A smaller than earlier forecasted 
growth in milk production is positive for milk prices. USDA is now forecasting milk production for the year to be up just 
1.2%. The unknown is how dairy exports will fair for the remainder of the year. Despite the retaliations by Mexico and 
China USDA still forecasts dairy exports above year ago levels. 



 

 

 
 
 
 



 
 

Cornell Cooperative Extension 
   of Steuben County 
3 East Pulteney Square 
Bath, NY  14810 

 
ADDRESS SERVICE REQUESTED 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
****************************************************************************************************************************** 
COMING EVENTS Continued 

 
July 10-Spotted Wing Drosophila Update & Discussion for Fruit Producers, Waverly Village Hall, 
Wavely, NY.  See article in this issue for more details. 
 
July 16-Respirator Fit Testing, Fulkerson Winery, Dundee, NY.  See article in this issue for more 
details. 
 
July 18-NY Soil Health Summit, Albany, NY.  See article in this issue for registration information. 
 
July 22-Steuben County Farm Bureau & CCE Steuben Chicken BBQ, Howard Community Center, 
Avoca, NY,  See front page for details. 
 
***************************************************************************************************************************** 
FOR LEASE 
 

Seeking conservation minded individual with interests in permaculture to rent 3-4 acre, gentle grade, 
southern exposure field for agricultural production in Steuben County, NY. Acceptable practices include 
organic vegetable production, small scale poultry, and organic greenhouse or high tunnel production. Other 
considerations will be determined by owner. Improved, uncultivated ground will require proper preparation 
for success. Currently no housing available on the property, but can be discussed with owner in the future. 
Contact CCE Steuben at 607-664-2574 for further information.  
 
Attention Christmas Tree Farmers I have 40-60 acres to lease at a reasonable rate. The property is 
located in Steuben County between Bath and Hornell. Contact Merwyn Crane at 1-315-591-8104.  
 
Attention Cattle Farmers:  I have pasture/farmland for rent, 40-50 acres, reasonable rate. Located in 
Steuben County on State Rt. 63.  Contact Marian Crawford at 585-728-5303.      

Friday CME Cash Prices 
Dates 5/4 5/11 5/18 5/25 6/22 
Butter $2.35 $2.33 $2.38 $2.41 $2.29 

Cheese 
(40# Blocks) 

$1.66 $1.63 $1.58 $1.61 $1.49 

 


