« The disappearance of earthwormes,
as serious as climate change »
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Compaction

Tracteur 170 CV (8700 kg) -
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Broken, pulverized soil structure :
60-97 % less wheat roots
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Broken, pulverized soil structure :
77 % less corn roots

Louis Robert
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Evolution reservoir rear axle

2200 pounds
7,5 psi

Contraintes dans le sol
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4000 pounds
6 psi

Evolution reservoir rear axle

Contraintes dans le sol
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7700 pounds

Evolution reservoir front axle

7700 pounds

26 psi 13 psi

Contraintes dans le sol

0
BERENERE &

E 20 18 16 14 42 10 D8 06 04 02 00 02 04 oe 08 10 12 14 16 18 20

FOOTHILLS FORAGE
ano GRAZING ASSOCIATION

Perpendiculaire 4 la marche [m]

Soil health, setting for the future

9000 pounds
40 psi

Evolution reservoir rear axle
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« Feet in the concrete »
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Photo : André Brunelle, MAPAQ Centre-du-Québec

Photo : Victor Savoie ing. MAPAQ
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Estimated amount

Bacterias
Actinobacteria
Fungi

Protozoaires

Nématods

Arthropods

Earthworms
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100 m to 1 billion
Up to 2 millions
Up to 10 feet of mycelium
Few millions
1 000 —2 000
Up to 100
1
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Estimated amount
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" Actinobacteria
Fungi

Protozoaires

Nématods

3 - 5 animal units

Arthropods

Earthworms
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Micro Microfaune Mésofaune
organismes
Chemical Biotic Litter
engineers regulators engineers

bactérie
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acaride
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enchytréid
four

Macrofaune

Soil engineers
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The plow and the earthworm

« The plow is one of the oldest
and most important invention of the man.
But long before man existed himself,
the land was plowed,
and continue to be,
by the earthworms. »
Charles Darwin, 1881
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Guiness earthworm

About 4 m

2 cm in diameter
1 kg

Australia
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Soil workers

- 1-2 inches

- Small residus

+ High reproduction rate
- 1-2 years

- Not sensible to light
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Soil workers

o 7inches
o Small residus mixed and
roots

4 incheé

ﬁ‘# . . .
o Limited reproduction
20 inches rate
o 3-5years

o Highly sensible to light
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Soil workers

o 6-18 inches
o Small and big residus

o Limited reproduction
rate

16 inches 0 4-8 years

o Moderate sensible to
light
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Rejuvenate the soil
Get the soil profil deeper
Organic matter incorporation
Enhance soil biological activities
Root growth
Improve soil structural stability
Channel construction and maintenance
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Earthworms and food availability

Short term:

Better availability of nutrients from residus
and soil organic matter

Long term:

Increase nutrient storage in soil
aggregats
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Earthworms and nitrogen

= |ndirect
= Microorganisms interactions
» Breaking down of organic residus
= Soil aggregation
=Direct
= Death and excretion
=Direct flux of N due to earthworms

=10-80 kg N / ha / year
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The next generation
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The next generation

400 a 500
days

150 a 210

days

Epigeic Endogeic Anecic
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- Various organisms
+ 3 umto 250 um
- >80 000 sp known

- Live on the agregate
surface

- Eat bacteria, fungi and
other protozoea
- The most abundant after

the bacteria, 107 to
10"/m?2
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- Small worms exire
abundant

- 0,5to 3 mm with a
diameter ranging from '/,,
to /5, of their length

- 27 000 known sp
estimated 400 000sp

- 85% within the first inch
of root zone

- 100 to 1000 ind/g of soil
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Enchytraeid
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- Earthworm’s cousin

- 2 to 35 mm (have to be
enlarged 400x to be
indetified)

- 600 sp known

- Litter (mainly compost), in
the first 10 cm depending
on humidity and
temperature

- Eat crotte collembole

- 10 000 to 290 000 ind/m?

Soil health, setting for the future

Gastropoda

. Oi) 000 sp
high humidity and
W% W n the first 10 cm
. rdepending on humidity
" ».  and temperature. In
L¥8  winter can go as deep as
2m

- On cultivated land : up to
150 ind./m?
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-2000sp

- Litter Ty

- Need high humidity

- Break down cellulose

- Scavengers

- Grassland : up to 30
ind/m?

- Cultivated land : from 100
to 150 ind/m?

v
. ¢ >

Soil health, setting for the future




L ttle
e Sy
SR 6rassland : up to 30
ind/m?
- Cultivated land : from 100
to 150 ind/m?
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Arachnid

- 5 to 20/m

- 2000 sp

- Litter

- Need high humidity

- Break down cellulose

- Scavengers

- Grassland : up to 30
ind/m?

- Cultivated land : from 100
to 150 ind/m?
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Solar energy

Q.

Cco,

Water
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Compaction and infiltration
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Useful water reserve

45% easily ayailable

55% difficult to get

}

Only the fungus
can pick up the water
for the roots
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Corn
N efficiency 28-60%
Length of roots

24 600
£

Jocelyn Michon,
La Présentation

' Sorghum
54-82%

34 350 42 450
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Fine roots

Mycorhizea

Root biomass
i Deep roots
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Soil aggregate

Reduce compaction
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Improve up 30%
porosity
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Compaction

Bulk density ) 7 L : . web

) o e Roots

Strategies
Soil porasity

Cover and Feed
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The rust
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Density Density Density stopping

g/cm3 | reducing rooting rooting
Sable, sable loameux, loam

1.6 1.7 1.8

sablonneux
Loam sablonneux, loam 1.4 1.6 1.8
Loam sablo-argileux,loam, L 6 L
loam argileux 4 ’ 75
Limons, loam limoneux 1.3 1.6 1.75
Loam-limoneux, argile L ) 16
limoneuse 4 55 05
Argile (35 a 45%) 1.1 1.5 1.6
Argile (> 45%) 1.1 1.4 1.5
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Water holding capacity

45% easily available

55% difficult to get

¢

Only the fungus
can extract water for the
roots
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Crédit photo : Adam Hayes

FOOTHILLS FORAGE FOOTHILLS FORAGE
ano GRAZING ASSOCIATION ano GRAZING ASSOCIATION

Soil health, setting for the future Soil health, setting for the future

And the micro-organisms
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The indicators

Agricultural indicators

Earthworms and
microorganisms

Agronomic impacts
Water holding capacity mp
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The indicators

Agricultural indicators

Earthworms and
microorganisms

Agronomic impacts
Water holding capacity mp

Fertility mmmmm) Earthworms and
microorganisms
and physical and biological soll
characteristics
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The indicators

Agricultural indicators

Earthworms and
microorganisms

Agronomic impacts
Water holding capacity m

Fertility mmmmm) Earthworms and
— microorganisms
Crop health and physical and biological soil

characteristics

Biodiversity, soill
health practices Earthworms and

microorganisms

—)

Environnemental soil
health
practicesacceptability

=
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-
Maximize total biomass
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The species
e - O L\ Rl S
* Architecture

. *Depth of roots

*Symbiose

- e[Disease resistance

The practices

Living roots as
much as possible

Reduce
compaction
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Cover and Feed
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Put soil first

: Organic
structure "4 matter
Real
A

Habitat Fertility

B

Biologic/él
activity =~
fhoriat'”

The three basis for healthy soils :
*Cover and feed the soil

*Cover and feed the soil

*Cover and feed the soil
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The three basis for healthy soils : The three basis for healthy soils :
*Cover and feed the soil properly *Cover and feed the soil properly
30% on top and all over below
*Cover and feed the soil at all time *Cover and feed the soil at all time
Adjust commercial and fertility rotations

*Cover and feed and avoid compaction *Cover and feed and avoid compaction
4 t/wheel
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