Practical and Profitable Approaches to Soil Health
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Soil Management Specialist
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There’s been a lot of “buzz” around 50|I health lately
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”Smﬁwealt , also caIIed 50|I quallty, is deflned in agrlcultural terms
as the soil's fltness 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 anlmals and
- humans’” - :
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Soil quality Soil health
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© Heavy rainfall results in flood
Ontario Olg Watches in Chatham-Kent

——— The Lower Thames Valley and St. Clair Region conservation
authorities issued flood watches Salurday after heavy
overnight rainfall.

‘ | ;.- , Al Daily Mews staff
C Jum 26, 2021 « June 28 2021 - 1 minute read - [ Jain the conversation

N Abnormally dry conditions affecting
| PS BAIN farmers’ crops in southwestern Ontario
= wetweatherreduces Posted July 19, 2022 5:12 am - Updated July 19, 2022 6:15 pm

Tp—
The international journal of science /13 January 2022

By Tyler Griffin » The Canadian Press
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“We don’t have a
runoff problem, we
have an infiltration
problem”

Ray Archuleta
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Managing for better soil and profit

Nl i+ Crop rotation

* Reduce tillage

* Add Cover crops

 Add manure or
Organic Amendments

* Avoid compaction




Long-term Crop Rotatlon EEenments
Elora and Ridgetown
since 1980 and 1995

SOILS AT GUELPH



Tillage x Crop Rotation and red clover on corn ylelds Plant\WAgriculture

Ridgetown 2009-19 using 120-160 |bs fertilizer.N/ac
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Wheat provides +6-17 bu/ac
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Corn Yields after Wheat +/- Red Clover PantWWAgricuiture

200 1921 " 198.8
5 +6.7
Q 180 n
>
—
§e) 160
R
> cornyield '
< 140 / Corn y|eId
© 110) after
©)
120 [eal clover red clover
100

Fertilizer N applied to all plots @ 180-240 Ibs N/ac (N sufficient)
* = difference significant at P 0.05




No-till + crop rotation reduces N fertilizer requirement
Ridgetown 2010-2019

(Ibs N/ac) Maximum Economic Rates of N in corn

200
180 +173a +173a +173a

120 -
Underseeded red clover

reduces N requirement by 70

—40 observatlons per mean (4 reps x 10 years)
MERN >173 Ibs N/ac in “+173” values _
Mean separation within tillage Fisher’s Protected LSD (0.05) . Hooker (UG)

W @cropdoc2



«Wheat adds +6-17 bu/ac corn, +5 bu/ac soybean

e Underseeded red clover +6.7 bu/ac to corn, and
70 Ibs N/ac credit




Soil compaction happens - right?
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“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
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Source: Peter Johnson, adapted from Brunotte et al., vTI
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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



Carbon fraction

Cellulose and
hemicellulose

Lignocellulose POM

Lignin

Time



Nitro Renovator

14% Nitro Radish

16% Crimson Clover

70% Oats

Broadcasting rate 30 lbs acre
With Digestate:

~ 2.85 ton/ac biomass (dry wt)
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~ 1.83 ton/ac
biomass (dry wt)
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Organic Amendment Synergy

Cover Crops without manure 453 # Cover Crops with digestate
p y : = b - More top growth and root biomass

From Christine Brown



PRODUCTIVITY DUE TO LONG-TERM COVER CROP USE (2020)
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@LauraVanEerd 2020 . .
Ridgetown Campus 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

INIVERSITY
L.-.;-'-'Gl__ﬂ'.l PH

SOILS AT GUELPH

@LauraVanEerd 2020

Ridgetown Campus ? Cover crops were planted 6 times in 8 years in trials



RESILIENCY DuE To LONG-TERM COVER CROP USE (2020)
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@LauraVanEerd 2020
Ridgetown Campus Annual cover crops grown 10 times in 13 yrs
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Ridgetown ON, Canada
Photo: 29 Sept 21 credit: Annual cover crops grown 10 times in 13 years. Starter N only to corn.
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The value of soil health
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Figure 1. Change in net farm income for 100 farms that a have adopted no-till, reduced
till, and/or cover cropping corn. Fifteen farms had a negative change while 85 had a A

positive change. Aggregated and averaged, the data show a positive net farm increase
of $51.60 per acre.

1stitute.org/economics/

Soil Health Institute, 2021
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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
* 2t0¢-Using cover crops, compost, manure, 0ps

* Targe keeping all the straw all
type _ _ _ d by farm and
+ Wher -Keep sand hills covered with residue or :
°*mPN cover crop over winter rips, knolls,
ield
protection,
M, soil life,

“ It hurts when | see that sand blowing!” is
NEUALT A A F "j":_.a'f k’f p o Oats’ rye, red clover,




Tillage: |
e No-ti

ol Comments from growers
Oll

- MB|-Will take a chance on losing 4 or 5 days rather

* Pastthan being on too early”
o Timi
fall - “Soil has to be fit”
life
“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
yeaﬂ”

























Managing for better soil and profit

Nl i+ Crop rotation

* Reduce tillage

* Add Cover crops

 Add manure or
Organic Amendments

* Avoid compaction

39



' WAIT, HAVR | BeeN
{  TALKING TO MysSeLF THIS
Bl WHOLR TIME ? WeLl,
B\ THATS eMBARRASSING.

Fetle gty
.....

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