
“Looking At Soil Health Can Help Identify Common Soil Constraints” 
 
 Finding the time to define and characterize the major soil constraints on your farm 
may not seem like a high priority. However, given that many common soil constraints 
can limit crop productivity, farm sustainability, and environmental quality, it may be time 
to take a better look at your soil health. Fortunately, many of the major soil constraints 
that are commonly observed can be reduced with some simple changes to current 
management practices.  
 

The Soil Health Team at Cornell University has been working to identify and 
elevate these constraints by looking at soil samples in more depth and analyzing the 
physical, biological, and chemical properties of the soil. Growers who are interested in 
characterizing and improving their soil health can participate in the statewide soil health 
program. The first step is to identify and take note of where these constraints may be 
located on the farm or fields that will be monitored. Next contact the Agricultural 
Stewardship Program at CCE about Soil Health sampling. There are a limited number of 
coupons available to growers who can receive a 25$ discount, resulting in a 20$ per 
sample cost. The sooner you contact, the better your chances are of receiving a coupon. 
Cornell Cooperative Extension’s Stewardship Program Technicians will even take the 
samples for you and send them to Cornell for analysis. In a few weeks you will receive a 
Cornell Soil Health Test Report in an easy to understand format showing constraints of 
the physical, biological, and chemical properties of the soil.  
 
 In order to identify areas on your farm that may be suffering from poor soil 
health, it is helpful to know what to look for. Some of the more common soil constraints 
include soil compaction, poor aggregation, and crusting as well as low water and nutrient 
retention. Below are some of the main contributing factors and their possible effects, as 
well as management strategies for improving each of these soil constraints. In many 
instances, implementing one of these strategies will help reduce the effects of several soil 
constraints. 
 
1. Soil Compaction 

Contributing factors:  
• Traffic when soil is wet  
• Tilling wet (plastic) soils 
• Heavy equipment and loads 
• Uncontrolled traffic 
 

Possible effects: 
• Reduced root growth  
• Limited water infiltration, runoff, and erosion  
• Ponding or poor aeration 
• Drought sensitivity 
• Increased cost of tillage 
• Lower yields 
 



High surface hardness indicates that surface crusting is potentially a problem. In 
the short term, implementing practices that physically loosen the top several inches of 
soil such as shallow cultivation, strip and frost tillage are recommended for immediate 
soil compaction relief. Establish shallow-rooted cover crops and add organic matter.
 In the long term, adopt reduced tillage systems, maintain sod-based rotations, 
avoid traffic on wet soils and/or use controlled traffic lanes. 
 

High sub-surface compaction indicates a problem with deep compaction as well 
as potential problems with water percolation and root growth. In the short term, target 
physical soil loosening at a depth of the compaction layer using zone building, ripping 
and deep strip tillage as well as integrating deep-rooted cover crops such as alfalfa and 
Sudan-grass into the crop rotation. In the long term, avoid using moldboard plows and 
disks that generate tillage pans. Where possible, reduce equipment loads, and avoid 
heavy equipment traffic on wet soils, and implement the use of controlled traffic lanes.  
 
2. Poor Aggregation and Crusting  

Contributing factors:  
• Poor aggregate stability 
• Low organic matter or limited organic additions 
• Intensive tillage 
• Limited use of soil building crops 
 

Possible effects: 
• Poor seedling emergence and stand establishment  
• Poor water infiltration and increased occurrence of erosion and runoff 
• Reduced root growth 
• Less active microbial communities  
• Reduced aeration  

 
Low aggregate stability indicates that the soil is susceptible to surface crusting 

and compaction. This is especially of concern with medium and fine textured soils. In the 
short term, integrating shallow-rooted cover crops as well as the incorporation of fresh 
organic matter in the top layers of soil improve aeration. In the long term, implementing 
reduced tillage practices will improve aggregate stability and reduce crusting and 
compaction. 
 
3. Low Water and Nutrient Retention 

Contributing factors  
• Low organic matter 
• Poor retention/ recycling of nutrients 
• Poor structure 
• Excessive tillage  
• Low water-holding capacity  
 

Possible effects: 
• Ground water pollution  



• Reduced microbial community  
• Nutrient deficiencies and poor plant growth  
• Drought stress 

 
Low available water holding capacity indicates that the soil has a limited ability 

to retrain the water necessary for plant growth. This is especially of concern with coarse 
textured soils. In the short term, practices such as the incorporation of stable organic 
matter, like compost, increases the surface area and pore space in which water and 
nutrients can be retained. In the long term, reducing tillage intensity will increase will 
increase organic matter by reducing the oxidation rate. 
 

Limiting levels of pH or nutrients indicates potential problems with nutrient 
availability to the crop. This can be improved by adjusting soil pH or providing the 
appropriate from and rate of fertilizer needed by the main crop.  
 
 Although these are just a few of the common soil constraints observed, this list 
should provide a better understanding of how to identify soil constraints as well as reduce 
the impacts leading to these restraints. After being involved with the Soil Health Program 
for the last three years I have had the opportunity to see these soil constraints in the field 
and to observe the improvements on productivity, farm sustainability, and environmental 
quality that have come from grower’s efforts to decrease field constraints. If you are 
interested in Soil Heath Sampling or just want some more information on Soil Health you 
can check out the web site http://soilhealth.cals.cornell.edu or fell free to contact me. 
 
Kevin Sanwald 
Extension Educator 
Agricultural Stewardship Program Technician 
Cornell Cooperative Extension of Suffolk County 
t. 631 727 7850 ext. 221 f. 631 852 3205   
 
 
 
 
 
 
 
  
 
 
 
 
 


