
Soil Structure Overview and Soil Inoculants from Bio S.I.™

Soil structure

Soil structure has a great impact on the production of all crops, plants in the garden and even grass coverage in 
lawns. A good healthy soil will have well aggregated soil particles, lots of air space between the particles, good 
drainage, and the ability to hold water and nutrients in the root zone. An example of good soil structure is a soil 
that has 3 to 5% organic matter (humus), 25% air, 25% water, and 45% minerals with a healthy and diverse 
population of microorganisms. One factor that impacts the ability of soil to function properly is compaction. 

What is Compaction?

Compaction is the destruction of the soil structure. A compacted soil has little to no space between the soil 
particles for air and water. Compacted soils are hard and do not absorb water or nutrients well. Compaction has 
a detrimental effect on the plant by restricting root development, thus limiting the plant’s ability to reach the 
subsoil moisture and nutrients. A compacted soil will have only 10-15% air, 10-15% water, less than 1% organic 
matter and the rest minerals (soil). 

Some Causes of Compaction:

Compaction can be caused by heavy equipment, tilling practices and irrigation water. Heavy equipment 
contributes to compaction by further compressing the soil particles that are already bound together by salt 
fixation. Untimely tilling practices can further the compaction damage by puddling the soil, because soil pores 
are compressed even more. Also, excessive tillage adds to the compaction problem. Irrigation water can add to 
compaction by the addition of high concentrations of minerals/salts found in many of the aquifers that irrigation 
water is pumped from. Salts further bind soil particles. This binding seals the soil pores causing the soil to shed 
water, lack oxygen, and to have reduced water holding capacity. This is becoming more common as water 
quality is compromised. Another cause of soil compaction is the binding effects of fertilizer salts and chemical 
residues built up in the soil. This seals the soil pores causing the soil to shed water, lack oxygen, and to have 
reduced water holding capacity. The water and plant nutrients in the soil solution are tightly bound to the soil 
particles because of chemical salts and are not available to the plants. The humus fraction of the soil is greatly 
reduced due to the toxic effects of the fertilizer salts and chemical residues. The reduction of the humus fraction 
of the soil limits the soil’s ability to hold water, nutrients, and oxygen. These toxic conditions reduce or limit the 
soil’s beneficial biological activity, thereby allowing the proliferation of negative or pathogenic microbial 
populations in the soil profile. This further limits the soil’s ability to hold water, oxygen or nutrients. 

Nutrient Availability:

Availability of nutrients in compacted soil is much less than in a soil that is not compacted. Compacted soils have 
reduced microbial activity leading to low amounts of organic matter (humus) in the soil. The humus fraction of the 
soil not only stores nutrients, but it also makes many nutrients more available for plant use. As organic matter 
decays, it releases mild acids, called humic acids, freeing soil minerals for plant use. Phosphorus in the soil 
tends to form compounds that do not dissolve in water. These forms of phosphorus cannot move in the soil, nor 
can plant roots absorb them. Humic acid acts on these compounds making phosphorus soluble in the soil 
solution and available for plants to use. 

Some nutrients such as the metals iron and zinc react with other soil chemicals to form insoluble compounds. 
Certain humus molecules form a ring around the metal atom in a process called chelation (key-lay-shun). These 
chelates protect the metal atoms from being locked in the soil. In this way, organic matter helps keep iron, zinc, 
and other nutrients soluble and available to plants. Copper, on the other hand, is so tightly bound to humus that it 
is least available in highly organic soils. 



Soil Aggregation:

Organic matter causes soil particles to clump together to form soil aggregates. The organic carbon in humus 
aids aggregation. More importantly, the gummy substances produced by soil microbes during the decay of fresh 
organic matter also bind the soil clumps. Better aggregation improves soil tilth and permeability. The soil is 
easier to work, well aerated, and absorbs water readily. This is probably the most important way that heavy clay 
soils respond to organic matter. 

Preventing Erosion:

Soil with organic matter has an improved structure that greatly improves water infiltration thereby reducing run 
off. Water infiltrates soils high in organic matter quickly during rainstorms, soil with low organic matter allows the 
water to run off (water that can take soil and nutrients from a field or yard). In this way organic matter makes soil 
less susceptible to erosion. Data used in the Universal Soil Loss Equation (a tool for predicting erosion rates 
described in Chapter Eighteen of Soil Science and Management) indicate that increasing a soil’s organic matter 
from 1% to 3% can reduce erosion by one-third to one-fifth. An equivalent loss of organic matter would increase 
erosion. 

Organic matter (humus) can be increased in any soil low in humus by using a good soil and salts management 
program including Bio S.I.™ products as part of the fertilization program. Bio S.I.™ products contain a broad 
and diverse population of naturally occurring beneficial soil microorganisms. The soil microorganisms in Bio 
S.I.™ products have the ability to help disassociate the salts and breakdown chemicals in the soil making the 
soil loose, mellow, and well aerated. This increases the water holding capacity of the soil and greatly increases 
the biological activity in the soil. The increased microbial activity is the basis for increasing the humus content in 
the soil. 

By using Bio S.I.™ products each year in your management plan you will see the humus content increase 
annually, especially after the second year of use. Your soil will be easier to work and in most cases your input 
cost go down, and your production will remain the same or increase, but crop quality improves. 
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