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Horizon Series:
Livestock and soil health
Webinar highlights with Melisa Luymes and Christine Brown

Through its Horizon Series, the Livestock Research Innovation Corporation (LRIC) has developed 
a number of webinars on the issues that will have a direct impact on the future of Ontario’s 
livestock industry.

This webinar looks at the good story the livestock industry has to tell when it comes to soil 
health with Melisa Luymes and Christine Brown. Luymes is the executive director of the Ontario 
Professional Agri-Contractors Association, an organization representing farmers who do 
contract work for other farmers, including manure application. Christine Brown is the field crop 
sustainability specialist with the Ontario Ministry of Agriculture, Food and Rural Affairs, working 
with farmers to maximize the efficiency of manure while minimizing any environmental impact.

“Before we talk about soil health, let’s start with what is soil.” Mel Luymes

Formed over millennia from glacial deposits, soil is composed of 45% minerals, 25% air, 25% water 
and 5% organic matter. The organic matter contains an important component—microorganisms. 
A teaspoon of soil contains more microorganisms than there are people on earth.

“There are six core principles to regenerative agriculture.” Mel Luymes

Healthy soils need animals so it’s tough to talk about improving soil health without including 
animals, according to Luymes. There are a number of activities that contribute to regenerative 
agriculture and overall soil health, and livestock production is one of them. With soil health, the 
focus is always on increasing organic matter in the soil, says Brown. And that’s only possible if 
there is more carbon going into the soil than going out. And that’s why livestock play such an 
important role in soil health.

1. Understand the context for your farm

2. Minimize soil disturbance

3. Maximize crop diversity

4. Keep the soil covered

5. Maintain living roots year round

6. Integrate livestock
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“The Ontario Topsoil? Survey, led by the soil team at OMAFRA, compared soil health in 
fields with or without the addition of organic amendments.” Christine Brown

OMAFRA studied soil health on 250 random sites across the province that included livestock and 
crop operations, and various soil types. The purpose was to compare soil with manure applied to 
soil with none applied. Soil organic matter was higher in the soils with manure applied, explained 
Brown, giving soil the ability to hold up to 15,000 gallons per acre more water. 

Where there are good organic matter levels in the soil, there were usually good earthworm 
populations that improve the ability of water to infiltrate through soil. This in turn improved the 
nutrient content in the soil so it was better able to hold nutrients, including nitrogen. So, when 
there is talk about reducing greenhouse gas emissions from soil, says Brown, the microbial 
population in the soil from good organic matter and earthworm populations has a big role to play 
in reducing emissions.

“Crop rotations that include a forage crop have 1% more organic matter than 
annual crops.” Christine Brown 

The second part of the topsoil survey looked at how organic matter changes with crop rotation 
practices, comparing the difference when forages are added into rotation. They found that 
rotations that include a forage crop have 1% more organic matter those that just include annual 
crops. While 1% may sound small, it’s considered a huge improvement in soil, according to Brown. 
Forages are generally grown on livestock farms and this study demonstrated the impact a diverse 
rotation has on improving organic matter and soil health—adding carbon back into the soil 
typically as manure.

“There is great synergy between cover crops and manure.” Christine Brown

When nutrients are added to the soil in the form of manure or digestate, they are active around 
the root system of cover crops, explains Brown, and benefit from the photosynthesis of the cover 
crops. The microorganism bring nutrients back to the cover crops and there is an increase in 
biomass and the amount of carbon going back into the soil. This action demonstrates the synergy 
of having a diverse crop rotation with cover crops, and having root systems over the winter period 
so that microorganisms are in the soil and benefiting the root system of the cover crop, even if 
they aren’t active over the winter.
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“Soil your Undies initiative provides a great visual measure of the impact of 
microorganisms in the soil.” Christine Brown 

Brown reviewed the now infamous “Soil your Undies” project that buries cotton underwear in 
soil to show how much is eaten up by soil microbial activity, depending on the crop rotation, and 
provides an indication of overall soil health.

Soil health often involves talking about earthworm populations; they have an important role as 
the first organism to break apart the cotton. As cotton is broken into smaller pieces, it creates 
more surface area for other organisms to begin breaking down the cotton further. Less underwear 
remaining means more microbial activity from healthy soil. The least amount of degradation is 
seen in continuous corn in a no-till system and the most is seen with continuous alfalfa. 

Brown referenced some new exciting research that is showing that we can add all the carbon 
from cover crops and manure that we want, but it is really the microbial population over time 
that’s really impacting soil organic matter levels. 

“Manure is not all created equally.” Christine Brown

With high fertilizer prices, manure management plays an important role. Brown cautions that its 
important to know the rate and N-P-K value of manure that is used. She shared “standardized” 
values—$428/ac for poultry, $216/ac for hog manure, $280/ac for dairy manure and $238/ac 
for beef manure—that provide an idea for the best place or time for application. These values 
are based on available nutrients and that’s affected by how the manure is managed (spring or 
fall application).

Good manure management practices look at the whole farm considering the soil type and the 
opportunities for using the manure. Application type is also a key factor in manure manage to 
ensure it is available for use by the crop and to reduce greenhouse gas emissions. 

OMAFRA has a manure analysis tool to test manure to be sure of the nutrients being applied and 
to maximize nutrient use efficiency.

Watch the full webinar at livestockresearch.ca/white_papers.
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