
 

 
How to Build a Healthy Root Zone  

Creating Better Conditions for Root Growth, Water 
Uptake, and Plant Nutrition 
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Healthy plants depend on healthy roots. 

Leaves, stems, flowers, and fruit may be the most visible parts of a plant, but much of the 
plant's ability to grow begins below the soil surface. 

The root zone must provide access to water, oxygen, nutrients, and enough physical space 
for roots to develop. When those conditions are restricted by compaction, poor drainage, 
unsuitable soil structure, or other problems, plant performance can suffer even when 
adequate fertilizer is present. 

Building a healthy root zone means creating soil conditions that allow roots to explore, 
absorb, and function effectively. 

USDA Natural Resources Conservation Service describes healthy soil as a living ecosystem 
capable of supporting plants while cycling nutrients, storing and moving water, and 
providing habitat for soil organisms. 

What Is the Root Zone? 

The root zone is the portion of soil or growing media occupied and explored by plant roots. 

Its depth and size vary considerably depending on: 

• Plant species 

• Soil type 

• Soil depth 

• Compaction 

• Water availability 

• Drainage 

• Temperature 

• Nutrient availability 

• Growing conditions 

• Management practices 

A healthy root zone is not simply soil containing roots. 
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It is an environment in which roots can expand while having access to the air, moisture, 
nutrients, and biological activity needed for continued plant growth. 

Give Roots Room to Grow 

Roots need physical space. 

Soil contains solid particles as well as pore spaces. Those pores hold and move both air 
and water. 

When soil becomes heavily compacted, pore space is reduced. Roots may become 
shallow, distorted, or unable to penetrate portions of the soil. 

University of Minnesota Extension notes that soil compaction can restrict root growth and 
reduce access to water and nutrients. 

Compaction may result from: 

• Heavy equipment 

• Repeated foot traffic 

• Working soil when it is too wet 

• Livestock traffic 

• Repeated tillage 

• Construction activity 

• Natural soil characteristics 

If roots cannot physically move through the soil, adding more fertilizer may not solve the 
problem. 

Avoid Working Wet Soil 

Wet soil is particularly vulnerable to compaction. 

When soil pores are filled with water, pressure on the surface can force particles closer 
together and reduce pore space. 

Oregon State University Extension identifies compaction as a major risk when soils are wet 
and notes that even soils that are not completely saturated can be vulnerable. 
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Whenever practical: 

• Avoid driving equipment across excessively wet soil. 

• Minimize unnecessary foot traffic in planting areas. 

• Wait until soil conditions are appropriate before cultivating. 

• Use designated traffic paths in production systems where possible. 

Preventing compaction is often easier than correcting it later. 

Balance Water and Air 

Roots need water. 

They also need oxygen. 

A healthy root zone must provide both. 

If soil dries excessively, roots may not have enough water to support normal plant 
processes. 

If soil remains saturated for long periods, oxygen around the roots can become limited. 

Poor aeration and poor drainage can restrict root development and create conditions that 
reduce plant performance. 

The objective is not to keep soil constantly wet. 

The objective is to maintain enough moisture for plant use while preserving pore space for 
air movement. 

Improve Water Infiltration 

Water should be able to enter the soil rather than simply running across the surface. 

This process is called infiltration. 

NRCS identifies infiltration as an important soil function because it determines how 
effectively water moves into and through the soil profile. 

Poor infiltration can result from: 

• Surface crusting 

• Compaction 

• Poor soil structure 
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• Steep slopes 

• Heavy traffic 

• Low organic matter 

• Certain soil textures 

Improved structure and surface protection can help water enter the root zone more 
effectively. 

Organic Matter Can Help 

Organic matter plays an important role in root-zone conditions. 

Depending on the soil and amendment, organic matter can contribute to: 

• Improved aggregation 

• Better water infiltration 

• Greater water-holding capacity 

• Improved nutrient retention 

• Biological activity 

• Reduced surface crusting 

• Improved soil tilth 

Oregon State University Extension notes that organic matter can improve the ability of soil 
to accept and store water, while USDA and university soil-health guidance recognizes its 
importance to soil structure and biological function. 

Compost and other organic materials can therefore be valuable tools. 

However, amendments should still be applied appropriately. 

Repeated heavy applications of nutrient-rich composts or manures can result in excessive 
nutrient accumulation. 

More organic material is not automatically better. 

Protect Soil Structure 

Soil structure refers to how individual soil particles are arranged into aggregates. 
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Stable aggregates create a mixture of pore sizes that can support: 

• Root penetration 

• Water infiltration 

• Drainage 

• Air movement 

• Biological activity 

Good soil management can improve structure even though the basic soil texture, the 
proportions of sand, silt, and clay, is difficult to change. 

Oregon State University Extension emphasizes that soil structure can be improved through 
management even when soil texture cannot. 

Practices that may support better structure include: 

• Maintaining organic matter 

• Reducing unnecessary tillage 

• Avoiding compaction 

• Maintaining living roots when practical 

• Using cover crops 

• Keeping soil protected with mulch or plant residue 

Do Not Overwork the Soil 

Tillage can be useful when it has a specific purpose. 

It may be needed to prepare a seedbed, incorporate certain amendments, manage residue, 
or address particular production requirements. 

But excessive disturbance can break down soil aggregates and contribute to compaction 
over time. 

University of Minnesota research on farm soils found that greater tillage frequency and 
intensity were associated with poorer aggregate stability and greater compaction. 

The objective should not necessarily be zero disturbance in every growing system. 
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The objective is to avoid disturbance that provides no meaningful agronomic benefit. 

Keep Living Roots in the Soil When Practical 

Plant roots do more than absorb water and nutrients. 

Living roots interact continuously with soil microorganisms. 

Roots release carbon-containing compounds into the surrounding soil, creating an active 
biological environment known as the rhizosphere. 

University of Minnesota Extension notes that roots release sugars, amino acids, and 
organic acids that influence microbial communities around them. 

Maintaining living roots through cover crops or continuous plant cover, where appropriate, 
can therefore contribute to long-term soil biological activity. 

Cover crop roots may also: 

• Add organic material 

• Create root channels 

• Capture residual nutrients 

• Protect soil from erosion 

• Help maintain structure 

Encourage Deep and Extensive Rooting 

A larger root system can explore a greater volume of soil. 

That can increase access to: 

• Water 

• Nitrogen 

• Phosphorus 

• Potassium 

• Secondary nutrients 

• Micronutrients 

The amount of rooting possible depends heavily on the plant and soil. 
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Hardpans, compacted layers, shallow soils, high water tables, and poorly aerated 
conditions can all limit effective rooting depth. 

Oregon State University Extension notes in perennial crop guidance that shallow, poorly 
aerated, or restrictive soils can inhibit root penetration and eventually limit plant 
productivity. 

The goal is not necessarily to make every plant root deeply. 

It is to remove unnecessary physical barriers so the plant can develop the root system 
appropriate for its species. 

Manage Irrigation for the Root Zone 

Irrigation should encourage roots to use the available soil volume. 

Frequent shallow watering can sometimes concentrate active roots near the surface. 

Excessive watering can keep soil saturated. 

Insufficient watering can leave portions of the root zone unavailable. 

The correct irrigation strategy depends on: 

• Crop 

• Soil texture 

• Rooting depth 

• Weather 

• Evapotranspiration 

• Irrigation system 

• Growth stage 

Whenever possible, irrigation should supply water to the active root zone without creating 
prolonged saturation or excessive runoff. 

Mulch Can Protect the Root Environment 

Mulch can help moderate conditions at the soil surface. 

Depending on the material and growing system, mulch may: 
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• Reduce evaporation 

• Moderate soil temperature 

• Reduce surface crusting 

• Suppress weeds 

• Protect soil from rainfall impact 

• Add organic material as it decomposes 

Mulching can also reduce competition for water and nutrients in some plantings. 

For example, University of Minnesota Extension notes that mulch around newly planted 
trees and shrubs can improve water availability by reducing competition from turf. 

Mulch should be applied appropriately and kept away from direct contact with stems or 
trunks where excessive accumulation could create other problems. 

Soil Biology Matters 

The root zone contains bacteria, fungi, protozoa, earthworms, insects, and many other 
organisms. 

These organisms participate in processes such as: 

• Organic matter decomposition 

• Nutrient cycling 

• Soil aggregation 

• Carbon transformation 

• Root interactions 

A healthy root zone should support biological activity without assuming that every 
microorganism is beneficial or that more biological activity is always better. 

The goal is a functioning soil ecosystem. 

Organic matter, adequate moisture, appropriate aeration, living roots, and reduced 
unnecessary disturbance can all contribute to that environment. 
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Fertilizer Still Matters 

A healthy root zone does not eliminate the need for fertilizer. 

Plants still require essential nutrients. 

What a healthy root zone can do is improve the environment in which those nutrients are 
accessed. 

Fertilizer decisions should still consider: 

• Soil-test results 

• Crop requirements 

• Fertilizer analysis 

• Application rate 

• Timing 

• Placement 

• Soil moisture 

• Root development 

A compromised root system may not be able to make effective use of nutrients that are 
present. 

That is why fertilizer management and root-zone management should work together. 

Do Not Assume Poor Growth Means More Fertilizer 

When plants perform poorly, nutrient deficiency is only one possible explanation. 

Other causes can include: 

• Compaction 

• Waterlogging 

• Drought 

• Poor aeration 

• Root disease 
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• Physical root damage 

• Excessive salts 

• Unsuitable pH 

• Restricted rooting depth 

• Poor soil structure 

Before increasing fertilizer rates, evaluate the condition of the root zone. 

Sometimes improving the growing environment will provide more benefit than adding 
additional nutrients. 

A Healthy Root Zone Checklist 

Ask: 

• Can roots penetrate the soil easily? 

• Is the soil compacted? 

• Does water infiltrate properly? 

• Does excess water drain? 

• Is sufficient moisture available between irrigations? 

• Does the soil contain appropriate organic matter? 

• Is unnecessary tillage being avoided? 

• Is the soil protected from erosion and crusting? 

• Are living roots maintained when practical? 

• Is mulch appropriate for the planting? 

• Are fertilizer applications based on actual nutrient needs? 

• Are there physical or chemical barriers restricting root growth? 

If several of these conditions are poor, improving them may be more important than simply 
increasing fertilizer. 

The Bottom Line 
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A healthy root zone provides roots with room to grow and reliable access to water, oxygen, 
nutrients, and biological activity. 

Good root-zone management means: 

Protecting soil structure. 
Avoiding unnecessary compaction. 
Balancing water and air. 
Maintaining appropriate organic matter. 
Supporting biological activity. 
Removing barriers to root growth. 

Fertilizer can supply nutrients. 

The root zone determines whether the plant has an effective environment in which to use 
them. 

Strong plants begin below the surface. 

 

Disclaimer: This material is provided for general educational purposes only. Growing conditions, soil 
characteristics, crop requirements, application rates, and regulatory requirements vary. Always follow 
product label directions as well as all governmental and safety regulations or recommendations, and consult 
appropriate agronomic, regulatory, or crop-management professionals when making site-specific fertilizer or 
soil-management decisions. 

 

 

 

To learn more about BWF Banducci's liquid and dry organic fertilizer products, visit 
BWFBanducci.com. 

 

 


