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Farmers and researchers are learning that physical and biological characteristics of the soil are major 

contributors to plant performance, along with the chemical component that has received the most 

attention in the past. This integrated approach to assessing soils is termed “soil health.” While the 

important role of physical and biological components on overall soil health is intuitive and has long been 

understood by organic farmers and those desiring to achieve more sustainable production, only recently 

have methods been developed to quantify the biological components of the soil. The reasoning of soil 

health practitioners is that cultural practices that positively enhance measurements of biological soil 

health should then also benefit strawberry productivity.  

 

Strawberry growers face many difficulties in maintaining healthy strawberry fields. In addition to stress 

from cold and damp weather, soils may contain pathogens that can affect roots that are exposed to 

suboptimal conditions. Often pathogen levels are often low that they are not detected or expressed in 

healthy plantings. High organic matter content (OM) is thought to help sustain biological soil activity by 

facilitating growth of beneficial organisms that compete and suppress pathogenic organisms. A large and 

diverse soil microbial community also is essential for nutrient cycling. Soil C and N are first immobilized 

in microbes then slowly released once the microorganisms are decomposed, freeing these nutrients in a 

plant-available form. Therefore, even though plants exude C from their roots, organic C pools in soil are 

important not only to increase the cation exchange capacity of the soil, but also for N cycling. Some 

microbes are also able to fix N2 gas from the air, providing another source of plant available N. The 

presence of microorganisms in the soil also increases soil aggregation through bacterial mucigel and 

fungal hyphae. Aggregation improves water infiltration, aeration, and reduces erosion. Without soil C 

these important microbial populations would decline. 

 

In New York, most strawberries are grown using the matted row production system. Straw is used to 

protect the strawberry plants over winter, then in the spring, the straw is raked between the rows and 

incorporated. This straw is useful for suppressing weeds, improving water retention and decreasing fruit 

rot. In addition, strawberry fields are cultivated regularly since herbicides labeled for use are few. 

Cultivating for weeds is recommended up to every 10-14 days in new plantings. In this perennial 

production system, soils is cultivated frequently, straw is applied as mulch (recommendations range from 

2-5 tons/acre/season), and is then incorporated into the soil over time.  Straw contains high levels of C, 

which should fuel the biological health of the soil.  

 

In 2012, through help of SARE funding, seven strawberry fields were given Cornell Soil Health Tests 

(CSHT, http://soilhealth.cals.cornell.edu/) during a more complete berry soil health survey. However, soil 

biological measurements from the CSHT were ubiquitously low. On a relative scale of 0-100, most tested 

biological indicators scored below 26. The CSHT measures soil biological activity with an OM test, an 

active carbon test, a potentially mineralizable nitrogen (PMN) test, and a root health rating. These tests 

indicate microbial abundance and root health in the soil. Therefore it was somewhat surprising that 

strawberry fields tested low for traditional indicators of soil health, particularly since large amounts of 

straw – a form of organic matter - are added each year. 



Several cultural practices are known to impact soil health such as preplant cover cropping, composting, 

mulching and tillage practices. For example, in one study mulch significantly increased microbial 

biomass nitrogen (N) and carbon (C), soil extractable N, net N mineralization, and soil microbial 

respiration compared to bare soil – all of which should benefit strawberry plant growth. However, the 

quality of the mulch affected the amount of soil improvement. High C:N ratio mulch additions led to N 

immobilization. Organic material with less than 15-17 g N/kg dry weight can temporarily immobilize 

soluble N, but annual applications of organic matter (e.g. straw) containing less than 10 g N/kg dry weight 

can enhance soluble N availability over long periods of time as it decomposes. The rate of mulch 

decomposition affects the longevity of the change in soil properties after mulching. Wood chips can 

sometimes immobilize N, damage crops when they are applied, and release leachates that are allelopathic 

to certain crops, but not all types of wood chips have that effect. Soil can compound an effect as soil 

mulched for the first time does not have a microbiome adapted to organic matter (OM) decomposition and 

therefore mulch decomposes more slowly than on a soil that is regularly mulched. 

 

Strawberry fields are frequently tilled, first to break up the soil before planting, then to manage weeds. 

Tillage and cultivation practices have been found to increase runoff, decrease macro- and micro-porosity, 

form plow pans, and cause soil organic carbon (SOC) loss over time. Tilling exposes pockets of soil OM 

that can then be mineralized, causing a flush of plant available C and N in the short term. Microorganisms 

are stressed after the disturbance and may be unable to assimilate the nutrients effectively, so often C and 

N are leached away. Switching to a reduced-till system can increase soil and particulate OM. Limited 

compaction in the absence of pathogens can be tolerated by strawberry plants, but compaction in the 

presence of pathogens is detrimental. 

 

In a mulched system such as strawberries, the physical separation of the soil and the mulch slows 

decomposition, but then tilling mixes the soil and OM together, making the OM more accessible to 

microorganisms in the soil. Consequently, the microorganisms can break the OM more easily. This leads 

to faster litter decomposition in tilled systems than untilled systems. Therefore, long-term substrate use 

efficiency is higher in systems with litter left on the soil surface than incorporated litter due partially to 

slower breakdown of litter.  

 

In some situations, long-term additions of straw have been shown to gradually improve soil productivity 

due to soil structure properties changes such as increased aggregation, water retention, and N supplying 

power. Large additions of straw to strawberry fields should therefore demonstrate these improvements. 

However, the biological indicators of the CSHT scored low, highlighting a disconnect between expected 

outcomes and test results.  

 

In very degraded soils, the addition of organic matter through cover cropping or compost amendment 

prior to planting will most always enhance strawberry performance. However, in heavier soils with a 

previous history of strawberries, compost amendment may be detrimental. Cover crops are usually 

beneficial, but there are situations where certain cover crops can negatively impact strawberry growth and 

performance, particularly in replant sites. Similarly, we have found straw amendment prior to planting 

can have a negative effect on strawberry plant growth. 

 



Life beneath the surface is very complex and this not surprising considering that tens of thousands of 

species of microorganisms can be present in just a teaspoon of soil. There are a number of processes and 

interactions occurring there that make generalizations difficult. The table below summarizes what we 

think we know about organic matter and composts in relation to strawberry plant performance and soil 

health. And it demonstrates why conclusive generalized statements about cultural practices are difficult to 

make. 

 

Practice Expected response Conditional response 

Cover cropping prior to planting Increased soil organic matter 

and weed suppression 

Certain cover crops can harbor 

diseases and nematodes that can 

transfer to strawberry plants. 

Some cover crops can become 

weeds in strawberry fields if not 

managed properly. 

Compost incorporation prior to 

planting 

Enhanced microbiological 

activity and increased water-

holding capacity; decreased 

pathogen activity through 

competition. 

May hold too much water and 

create conditions favorable for 

disease. May increase salt 

content of the soil. 

Straw mulch incorporation Enhanced soil biological activity 

and improved soil structure. 

Strawberry plants may not 

perform well with preplant straw 

mulch incorporation. 

Tillage Reduced weed pressure 

followed by quick release of 

nitrogen and active carbon from 

organic matter pools. 

Nitrogen flush is short-lived and 

pools are eventually depleted. 

Soil structure can deteriorate 

and compaction increase under 

too much tillage. 

Organic matter incorporation Enhanced microbiological 

activity and increased water-

holding capacity. 

Soil may not contain the 

microorganisms at a sufficiently 

high level to rapidly decompose 

the organic matter, thereby tying 

up nitrogen and inhibiting crop 

growth particularly if the C:N 

ratio of the OM is high. 

Soil health testing Identifies indicators that are low 

and suggests cultural practices 

to improve those indicators. 

Indicators developed for field 

crops may not be good 

indicators for perennial 

strawberries. 

 


