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Several indications that Québec soils
are undergoing degradation

No overall assessment of the situation
since an Inventory of soil degradation
problems, published in 1990

IRDA was mandated by MAPAQ to
conduct a new study on the health
status of Québec agricultural soils.
Generate recommendations for
improved soil management and
conservation measures, helping
MAPAQ to define a strategy to
promote soil health.



COMPARISON WITH THE 1990 INVENTORY

] 1990 Inventory

e 71 soil series covering 12 pedological

e 164 soil series regions
e 1800000 ha covered e 30 groups of series
e Mineral soils e 758000 ha covered

e Mineral and organic soils
» 978 fields - monoculture or prairie
Number (control or benchmark)
OEIE o 7 sampling points/field
* Total of 6 846 sampling points

e 426 fields
e 4 sampling points/field
e Total of 1 704 sampling points

e 2 to 3 soil layers sampled
2 to 3 soil layers sampled e Sampling over 2 growing seasons
Sampling over 3 growing seasons e Yields and agricultural practices

Field
method

documented for sampled fields



1990 INVENTORY

12 reports/administrative region + 1 general report



1990 INVENTORY

164 soil series divided in 3 groups

n layers with
Number of Number of cylinders (BD,

soils series | sampled layers macroporosity,

Fine textures: Clay to sandy

) 87 3 3
loam without coarse fragments
Sandy soils with coarse
. 56 2 0
fragments in deeper layers
Glacial tills, sandy to silt loam
21 2 0

with coarse fragments



1990 INVENTORY

Soil sampling depth

Fine textures: Clay to — Glacial tills, sandy to
) Sandy soils with coarse . .
Group 1 sandy loam without silt loam with coarse
fragments at depth
cm

coarse fragments fragments
87 soil series 56 soil series 21 soil series
0 Ocm Ocm
10 e ——— m 10 e p———————— m 10 e ——— m
Ap Ap Ap
27 "hc'l 27 "he 27 "he ¥
45 B 45 B 45 B
B 'he'
60 60 60

Bulk soil sample - 10 cm thickness

Hydraulic conductivity — Coté permeameter 10, Ap-B and 45-cm depth

Aggregate stability: 4 diameters + MWD

Bulk density, macroporosity: soil cylinder



978 paired fields - sites

e Crop monoculture (corn, cereals, potato)

* Sod (control or benchmark soil)

» 7 sampling points/field

* Total of 6 846 sampling points x 2 or 3 sampled layers



Ste-Rosalie soil series dispersion

Ste-Rosalie soil series 21 sites sod (control) cereals corn
* heavy clay phase 5 sites 2 2 1
* silt clay phase 4 sites 2 2

* silt loam-clay loam phase 6 sites 2 2 2



STE-ROSALIE HEAVY CLAY PHASE

CHEMICAL PROPERTIES
o layerl  layer2 ~ layer3



STE-ROSALIE HEAVY CLAY PHASE
PHYSICAL PROPERTIES
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STE-ROSALIE HEAVY CLAY PHASE

En résumé, il y ajdégradation de la structure,

diminution de la matiere

organique et, dans les deux premiéres couches,

surfertilisation en K

sSous

monoculture de mais et de céréales.

monoculture de mais.

De plus, les sols sont

acidifies

SOus

11



1990 INVENTORY

CUMULATING EIGHT (8) SOIL DEGRADATION PROCESSES EVALUATED AT
THE REGIONAL LEVEL (12) BASED ON AREAS UNDER MONOCULTURE -

12



1990 INVENTORY

EIGHT SOIL DEGRADATION PROCESSES EVALUATED AT THE
PROVINCIAL LEVEL




1990 INVENTORY
EIGHT SOIL DEGRADATION PROCESSES EVALUATED
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2017-2022
71 soil series in 30 groups

Mineral and organic soils
Groups based on 12 pedological regions, parental
material and drainage class

1/3 soil series validated 2017 and sampled 2018
2/3 soil series validated 2018 and sampled 2019
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Five provinces

St-Lawrence lowlands
Appalaches
Laurentides

Abitibi lowlands
Mistassini uplands
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STUDY OF AGRICULTURAL SOIL HEALTH
IN QUEBEC

e 71 soil series
* X b sites

— 4 cultivated sites (annual or perennial)
— 2 control (benchmark) sites (various)

o = 426 sites/fields
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STUDY OF AGRICULTURAL SOIL HEALTH
IN QUEBEC

e Control site — benchmark soil

— Previously cultivated (Ap horizon developed) - no soil
under prime land - forest

— Natural vegetation - perennial plants (grass, shrubs, ...)
— No rock or farm dump

— High quality soil physical condition

— Determined by soil surveyors

e Out of cultivation, old plant nursery, cultivated
soil, under the fence row, orchard
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4 sampling points/field-site

X 426 sites

=1 704 sampling points

2 to 3 soil layers sampled

Soils sampled during 2 growing seasons (May to July)

Yields and cropping practices documented for every
sampled fields

19



Visual and qualitative description of soil physical condition:

e structure, porosity, stoniness, plant rooting, etc.
Physical properties
e particle size distribution, aggregate stability, bulk

density, macroporosity, hydraulic conductivity, state of
erosion Cs-137, shrinkage of organic soils

Chemical properties
* pH, cation exchange capacity, Mehlich-3 elements
Biochemical properties

* C N total (organic matter), active carbon, potentially
mineralizable nitrogen

Yields of fodder, grain and potato crops

Copping practices over the past five years and other
historical info
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FIELDS LOCATED IN 2017
TO BE SAMPLED IN 2018
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FULL SOIL PROFILE DESCRIPTION - 2017 CAMPAIGN
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| to 2 profiles per site

e By soil horizon

* Full morphological description (CanSIS)

Fiche descriptive du profil agropédologique - PSEF - Version 2016-10-11 Page 172
SiteCode Date
description Orgenizme

o
e de ol Classe de perméabilits:
ik o-Crganigur e 3w 5 Aagide
Classe de pente Facteurs limitotis Focteurslimitmti
oe3n PETRTTY soesn
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Identifiant des photos q

Test de von Pox
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SOIL LANDSCAPES

Bellechasse — Série St-Bruno

Saguenay Lac-St-Jean — Série Taillon

St-Jean-Port-Joli — Série St-André

Montérégie — Série Joseph

Montérégie — Série St-Aimé

lle d’Orléans — Série St-Nicolas
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SAMPLING PATTERN ACROSS FIELD-SITE

4 sampling points/field-site
To be sampled the next spring
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e 4 sampling points per field-site

 2-3soil depths

* Visual and qualitative description of soil physical condition (CanSIS, VESS)

Formulaire Point d"échantillonnage

Identification

ird

Description visuelle du profil (suite)

ird

Dési ion de I"horizon Apl Ap2 B Commentaires
Identifiant du site: Identifiant du peoint d’échantillonnage: _ Numéro de la couche 1 2 3
Profondeur (cm) | Supérieure o 10
Chef d’équipe Initiales: ___, Date (jj-mm-aaaa): _ - . . | Inférieurs 10
Description visuelle
Aspects de la surface Présence de graviers (2 & 75 mm) - — -
Présence de cailloux (75 2 250 mm) = _ =
Position sur la pente: _, Position sur une planche arrondie: _ Position p//r aux drains souterrains: _ Présence de pierre (> 250 mm) = - =
1| Créte 1 | Ne s'applique pas 1 | Drains inexistants Présence de marbrures = - =
2 | Haut de pente 2 | Haut de planche 2 | Drains non visibles Type de structure (grade 0 3 9)
3 | Milieu de pente 3 [ Milieu de planche 3 | Moins d'un m du drain Classe de structure (grade 0 & B)
4 | Bas de pente 4 | Bas de planche 4 | Entre deux drains Grade de structure (grade 14 7)
5 | Pied Porosité [grade 13 7)
& | Dépression Type de végétation présente: _ Rugosité de la surface dusol: __ Consistance (grade 1a 5)
7 | Plat ou 3 niveau 1 | Sol nu sans végération 1 | Végétation sur sol plat Evss.gg.r[?nie 1: 5; 3
8 | Autre 2 | Culture annuelle 2 | Pdturage picting umigne [grace - d —
Erosion hydrigue: _ 3 | Paturage 3 | végétation sur sol renchaussé No. de photo de motte désagregée
- 4 | Prairie de graminées 4 | Sol nu avec résidus de culture
1] Non \"\S'Ibhi 5 | Prairie mixte 5 | Sol nu non travaillé sans résidus Sol en vrac {labo)
2 | Modérée 6 | Prairie de légumineuses & | Sol nu avec traces de semoir Code - LB L6 8
3 | Forte — - r— n Profondeur (cm) | Superieure 0 10
- 7 | Végétation arbustive 7 | Sol nu avec travail réduit ou sarclé | e o
4 | Quelques |aV|r.|5 8 | Autre: 8 | Sol nu renchaussé avec buttons — ntereurs
5 | Nombreux ravins 9 | Solnu laboure au chisel 5ol en vrac (Inventaire Cs)
5 | Autre . 10 | Sol nu labouré & [a charrue Sodfe 5 I 5 _rt,::
11 | Autre - rofon eur[cm)“ _ _ —55cm
Motte pour stabilité des agrégats
Ne de photo de a surface du sol Fertilisation récente (printemps): __ Code — SA
Profondeur (cm) | Supérieure o
1 | Pas de fertilisation au printemps =
2 | Engrais organigue | nférieure 10
5 T8 = g " ql P Cylindres pour MVA et macroporosité
P e Code MVA My My MV
P . " NErak minera’d la volee Code macroporosité MA MA MA
Description visuelle du profil 5 [Autre: -
Profondeur (cm) | Supérieure o
- . L 6 | Ne sais pas —
Epaisseur de I'horizon Apl (le cas échéant): __ cm [ Inférieure
Epa:se:r ?e Lh‘l)f:or] ﬁp:u Ap2 —r‘l o Perméamétre de Guelph
0 de photo de Thorizon Ap en prof Profondeur inférieure cm) 15 40
Signes de compaction Réservoir (1-interne ou 2- externe)
. - 1 | Horizon dur & pénétrer avec le couteau Constante
Présence de couche compacte limitante: 2T Horizon gris-biew Hauteur de colonne d'eau {5 ou 10 cm)
3 | Radnes déviées Temps Hauteur Temps Hauteur
Profondeur (cm) 4 | Agrégats difficiles & briser _ (min :sec) (mm) Imin :sec) {mm)
supérieure inférieure | Signes de compaction 5 | Trés faible porosité 1% lecture stable
1 & | Autre 2°™¢ |ecture stable
2 37 |ecture stable
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SOIL SAMPLING - 2018 CAMPAIGN

e 2-3soil sampling depths

if Ap<17 cm if17cm <Ap<25cm if Ap>25cm
Ocm Ocm Ocm
Apl Ap1 Apl
10 10 10
15 Ap2 "hc W Chc ) [ "hc'
Ap2
25 =
T — N Ap2
B
B | 40 4-——- B m |, - he
B
55 =l
Bulk soil sample - 10 to 15 cm thickness
hel

Hydraulic conductivity — Guelph permeameter 15 and 40-cm depth

Aggregate stability: 5 diameters + MWD

Cs-137 inventory on a 55-cm soil cylinder 27



SOIL SAMPLING - 2018 CAMPAIGN

CROP YIELDS MEASURED DURING THE SEASON

* Fodder (grass, legumes and silage corn), grains (corn, cereals, soya, canola)
and potato crops

* Measured at four sampling points

CROPPING PRACTICES SURVEY

* Cropping practices over the past five years and other historical info
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2018-2019 CAMPAIGN

» 2/3 of following soil series

* Soil series Validation (spring and fall 2018)
* Soil Sampling (spring 2019)

* Cropping practices survey (fall 2019)

ANALYSE AND PUBLISH RESULTS

 2019-2022

29



QUESTIONS

1- STUDY OF QUEBEC AGRICULTURAL SOIL HEALTH
2- STUDY OF AGRICULTURAL SOIL HEALTH IN QUEBEC

3- A SOIL HEALTH STUDY OF QUEBEC AGRICULTURAL SOILS
4-...

Marc-Olivier Gasser, soil scientist

Claude Bernard, soil scientist



USE OF 1990 INVENTORY DATA

Bernard, C. 1996. Estimation de |’érodabilité des principales séries de sol du Québec, a l'aide
du nomographe de Wischmeier. Agrosol 9(2):6-12.
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