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There’s been a lot of “buzz” around soil health lately



Soil Health – What is it?

AAFC
“Soil health, also called soil quality, is defined in agricultural terms 
as the soil's fitness to support crop growth without becoming 
degraded or otherwise harming the environment.” 

USDA (NRCS)
“Soil health, also called soil quality, is defined as the 
continued capacity of soil to function as a vital living 
ecosystem that sustains plants, animals, and 
humans.”

Sebastian Belliard, OMAFRA



Soil quality
Texture
Depth of A horizon
Subsoil
Natural drainage
Field variability

Soil health



What are we expecting those soils to provide

• Yield
• Nutrient cycling
• Resist erosion
• Regulate water
• And much more!



Challenging Weather
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“We don’t have a 
runoff problem, we 
have an infiltration 
problem” 
Ray Archuleta



Managing for better soil and profit
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• Crop rotation
• Reduce tillage
• Add Cover crops
• Add manure or 

Organic Amendments
• Avoid compaction 



Long-term Crop Rotation Experiments
Elora and Ridgetown 
since 1980 and 1995

From Dr. Dave Hooker
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Tillage x Crop Rotation and red clover on corn yields
Ridgetown 2009-19 using 120-160 lbs fertilizer N/ac

Note: Mean separation within tillage system (p=0.05)
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Corn Yields after Wheat +/- Red Clover 
Long-term rotation trial Ridgetown 2010-19

Hooker (UG Ridgetown)

Fertilizer N applied to all plots @ 180-240 lbs N/ac (N sufficient)
* = difference significant at P=0.05
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No-till + crop rotation reduces N fertilizer requirement
Ridgetown 2010-2019

Hooker (UG)
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Plow-tilled Strip-till
n=40 observations per mean (4 reps x 10 years)
MERN >173 lbs N/ac in “+173” values
Mean separation within tillage Fisher’s Protected LSD (0.05)

Maximum Economic Rates of N in corn
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reduces N requirement by 70 
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• Wheat adds +6-17 bu/ac corn, +5 bu/ac soybean
• Underseeded red clover +6.7 bu/ac to corn, and    
70 lbs N/ac credit 

Ridgetown Tillage-Rotation-N trial

From Dr. Dave Hooker



Soil compaction happens - right?

pre
impact

post
impact

Source: Brunotte et al., vTISource: Peter Johnson, adapted from Brunotte et al., vTI

“present day field traffic risks creating a bottleneck soil layer 
for important soil functions just below the tilled topsoil layer” 
Schjonning et al Soil Research 2016



Macropores and Rebar
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Soil Health  Cover crops = living roots & building organic matter

New understanding of OM - 50% 
or more through microbes

•20-50% of C fixed by 
photosynthesis – released to 
the soil through rhizodeposition

•And what feeds the microbes?
• Root exudates are 5x (?) more 

likely to become SOM compared 
to aboveground residue



We used to talk about the living, the dead and the very dead

NOW - Location!
•Dissolved (DOM)
•Particulate (POM)

•Plant bits
•Mineral Associated (MAOM)

•Microbial excrement and…necromass



CO2

Lignin

Cellulose and 
hemicellulose

Lignocellulose

Time

POM

DOM



Nitro Renovator
14% Nitro Radish
16% Crimson Clover
70% Oats
Broadcasting rate 30 lbs acre

With Digestate:
~ 2.85 ton/ac biomass (dry wt)

Without Digestate : 
~ 1.83 ton/ac 

biomass (dry wt)



Organic Amendment Synergy

Cover Crops without manure Cover Crops with digestate
- More top growth and root biomass

From Christine Brown
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PRODUCTIVITY DUE TO LONG-TERM COVER CROP USE (2020)

Annual cover crops grown 10 times in 13 yrs. n=16 



BENEFITS OF LONG-TERM COVER CROPPING

• 17% increase soil health
• 11% to 22% increase SOC stores
• 4% to 11% increase crop yields 
• 5% to 9% increase in partial profit margins

 

        
       

a Cover crops were planted 6 times in 8 years in trials 
         

       

  

@LauraVanEerd 2020
Ridgetown Campus



@LauraVanEerd 2020
Ridgetown Campus

RESILIENCY

y = 64.0x - 11.5
R² = 0.54
r = 0.73

P < 0.0001
n = 160
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Soil Organic Matter  (%)

Month Rain 
(mm)

April 52.3

May 72.5

June 45.2

July 80.1

Aug. 132.1

Sept. 47.7

DUE TO LONG-TERM COVER CROP USE (2020)

Annual cover crops grown 10 times in 13 yrs 





The value of soil health

Soil Health Institute, 2021
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• https://youtu.
be/F8IzY8nYEJg

Emre Farms, 
Norfolk 
County





2010 Management survey
Both Essex and Kent growers

Acreage worked 500 to 3000

Acreage in tomatoes 75 to 350

% of acreage in tomatoes 4% to 32%  
average of 13.2%



Crop Rotation
• 2 to 8 years average of 4.3
• Targeted by farm and soil 

type
• Where rotation tight – large 

emphasis on wheat

Cover Crops
• Used by all
• Targeted by farm and 

soil type
• Wind strips, knolls, 

whole field
• Erosion protection, 

build OM, soil life, 
nutrients

• Oats, rye, red clover,

-Using cover crops, compost, manure, 
keeping all the straw

-Keep sand hills covered with residue or 
cover crop over winter

“ It hurts when I see that sand blowing!”



Tillage:
• No-till soys and wheat
• Soil saver
• MB plow
• Passes – as few as possible
• Timing – after soil cools in 

fall – avoid damage to soil 
life

Soil Amendments
Manure

Compost and other 
waste materials

Comments from growers

“Will take a chance on losing 4 or 5 days rather 
than being on too early”

“Soil has to be fit”

“Waiting until its dry is the most important 
thing… but sometimes hard to do”

“Get on it too early – you ruin it for the whole 
year!”



Kurtis Allaer, Serkka Farms, Wallaceburg





OATS 1 bu / ac Spread











Managing for better soil and profit
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• Crop rotation
• Reduce tillage
• Add Cover crops
• Add manure or 

Organic Amendments
• Avoid compaction 



Anne Verhallen 
anne.verhallen@ontario.ca
519 359- 6707

@Anne_Verhallen
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