EXPLORING THE FUTUR OF LOWLAND PEAT
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peat-perspective from

anada
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PRESENTATION
PLAN

Peat and agricultural peat in Canada and
Québec

A little bit of history...and socio-economic

importance

Degradation problem in our climatic conditions

Research and conservation strategies
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PEATLANDS OF
CANADA

7%

OF THE GLOBAL PEATLAND
COVER
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PEATLANDS OF
CANADA
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100 MILLIONS HECTARES
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PEATLANDS IN QUEBEC
PROVINCE
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A little bit of history...and socio-
economic importance

Un reve

(ULTIVE

®

1950- 1980- TODAY
Three brothers from Netherland... . | Producers come together 35% of vegetables crop production is on
. s o \ to form several drained agricultural peatland
cm::c,yw, cooperatives to pack, 50% of the market value
process and market 80% of canadian lettuce production
vegetables
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Degradation problem in our climatic
conditions

8

WATER EROSION WIND EROSION ORGANIC MATTER
MINERALIZATION

 AVERAGE SOIL LOSS OF 2 CM PER YEAR
« REDUCTION OF SOIL PHYSICAL QUALITY
 REDUCTION OF CROP PRODUCTIVITY
* QUESTIONNABLE SUSTAINABILITY
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HISTORY OF RESEARCH

705-90S:
SUBSIDENCE AND
COPPER ADDITION

Improving our understand
on degradation mechanism
Use of copper to limit

degradation rate

ORGAICSOS
DEATMATERIALS

for
SUSTAINABLE

Dioke lnicki

S (T

2007-2014:
IRRIGATION

Improving irrigation
technique for vegetable
crops, mainly lettuce, using

tensiometer

2014-2019:
DRAINAGE

Strategies to improve
drainagé such as
subsoilling, crop rotation
with deep root species and
and caracterisation of

compact layer

2016-2023:
CONSERVATION
STRATEGIES
PHASE |

Intensive caracterisation of
degradation state

Soil erosion

Drainage with willow
trenches

Soil amendment

Biomass production

2023%-2028:
CONSERVATION
STRATEGIES
PHASE II

GHG emission

Carbon stock

Soil amendment + Biochar
Biomass production
Cover crop

Ecosystem services

Exploring the futur of lowland peat | Ely April 2023




CONSERVATION
STRATEGIES

OVERVIEW OF OUR RESEARCH SINCE 2016
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DEGRADATION

e Sampled sites

[ Fields

Datum: North American Datum of 1983
Projection: Modified Transverse Mercator zone 8

Background credits: Google Satelite and Boundary Files, 2011 Census,Statstics Canada Catalogue no. 92-160-X.

14 tarms and 114 manual soil protile descriptions....

Datum: North American Datum of 1983
Projection: Modified Transverse Mercator zone 8
Background credits: Google Satellite

Deragon et al., 2022

Maximum peat thickness
management zones

Bl <0cm
Il 0-60cm
[160-100cm
B > 100 cm




DEGRADATION

Maximum peat thickness
management zones

Il <0cm

: I 0-60cm
Datum: North American Datum of 1983 » [160-100cm

Projection: Modified Transverse Mercator zone 8
Background credits: Google Satellite B > 100 cm
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Mapping using different techniques.... Deragon et al., 2023

14 tarms and 114 manual soil profiles description.... Deragon et al., 2022




BIOMASS PRODUCTION

AND SOIL AMENDMENT
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BIOMASS
PRODUCTION
AND SOIL
AMENDMENT

GENERAL IDEA:

USE DEGRADED ZONE OF THE
FARM TO GROW BIOMASS
CROP TO:

1) RESTORE THE SOIL
UNDERNEATH

2)PRODUCE ON FARM WOOD
CHIP AND/OR STRAW FOR SOIL
AMENDMENT

Different field
colors indicate
different rate

of amendments

Farm
woodland
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CAN WE GROW HIGH
YIELD BIOMASS CROP ON
DEGRADED SOIL?

CAN WE PRODUCE
ENOUGH MATERIAL FOR
SOIL AMENDMENT?

millet

CAN WE RESTORE

DEGRADED SOIL?



BIOMASS
PRODUCTION

CAN WE GROW HIGH
YIELD BIOMASS CROP ON
DEGRADED SOIL?

CAN WE RESTORE
DEGRADED SOIL?

CAN WE PRODUCE
ENOUGH MATERIAL FOR
SOIL AMENDMENT?

Miscanthus Mg
ha1y

t’ PRI ST/ N A R TS T2 )

Willow Mg 2nd harvest
ha1y?

Ist harvest
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WHAT TYPE OF SOIL
AMENDMENT ARE WE
LOOKING FOR?

With the entry of air and the
activation of aerobic expect to live
microorganisms, the mineralization Off Shvs Stuts

process is irreversible

Very tew carbon protection

JD Jastrow, 2015

mechanisms in drained peat soil: . T I N —TT
'WE ARE LOOKING FOR RECALCITRANCE (RESISTANCE TO

* Little aggregation MICROBIAL AND ENZYMATIC DEGRADATION DUE TO THE
CHEMICAL STRUCTURE)
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e Few mineral surfaces

e Recalcitrance of the

amendment




WHAT TYPE OF SOIL
AMENDMENT ARE WE
LOOKING FOR?

With the entry of air and the
activation of aerobic
microorganisms, the mineralization
process is almost irreversible

Very tew carbon protection
mechanisms in organic soil:

* Little aggregation
* Few mineral surfaces

e Recalcitrance of the
amendment
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WE ARE LOOKING FOR RECALCITRANCE (RESISTANCE TO
MICROBIAL AND ENZYMATIC DEGRADATION DUE TO THE

)

I




WHAT TYPE OF SOIL
AMENDMENT ARE WE
LOOKING FOR?

Experiment in the greenhouse
2017-2021 = 10 growing seasons

Impact of amendment type and rate S
L

—_—

on physical properties of the soil 8=} T— ' Q& —:,=_=--'k_‘iI

W ———




WHAT TYPE OF SOIL

Experiment in the greenhouse

AMENDMENT ARE WE
LOOKING FOR?

2017-2021 = 10 growing seasons

Amendment with different rate and

different source

A rate of 12 Mg ha™' y! maintains

soil height

Wood chips
Straw
Wood chips

Straw

Wood chips
Straw

Treatments T/ha/fly

2% BorW 6

2%MorS 2,6
6%BorW 12,7
6% M or S 5,04
200BorW 31,4
209 MorP 13,7
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Experiment in the greenhouse
2017-2021 = 10 growing seasons

At the end ot the experiment CO,
loss was measured during 9 weeks

Carbon lost P<

Few difference between amended o A D
" " s TRAITMENTS (Mg C-COz/hafyr) 0.05 y I\ \

and non-amended \
Without amendment \ e
7 Intact 4.9 (0.3) ‘
. - 2 I
Measurement over a short period, ¥ = 'y perturbed 5.2 (0.79)

data to take with some caution “12 Mg ha

Birch 7.2 (0.4)
Willow 6.5 [D 5]

R e R S S B E § E e L twm A

Miscanthus 6.2 (0.7)
Panicum 5.9(1.1)
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AMENDMENT AND
CARBON STOCKS

Pot incubation experiment (145-
365 days)

To reach Positive mass balance in
Mg ha' (carbon input with the
amendment - carbon loss via CO,
emission)

m Control
Miscanthus
Switchgrass W

= Willow ,,

= Birch "

e
o 8

One to three inputs at a rate of
15 Mg ha™' of amendment (straw or
chips) depending on the
degradation stage of the peat soil

6
<)
4
3
2
1
0

C mass balance Mg ha -

4
A
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AMENDMENT AND
CARBON STOCKS

0 AT 1 18 LI RN Ut 00 i e O W e

Pot incubation experiment (145-
365 days)

To reach Positive mass balance in , Anr.mual loss
Mg ha ! (carbon input with the 20- 4 sites

- Ditferent organic matter content
amendment - CO, emission)

One to three inputs at a rate of
15 Mg ha™! of amendment (straw or
chips) depending on the

—&
=
1

Flux (tC-CO%*/halan)

degradation stage of the peat soil

56.40% 77 46% 91 40%
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AMENDMENT AND
FERTILITY

L\~

Experiment in the greenhouse, pots
and in the field

Impact on tertility (pot and
greenhouse) using a rate of 15 Mg

ha)
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| Decrease in availab

| N:

\ Sorghum: 80%
Miscanthus: 51%
Switchgrass: 70%
Willow: 60%

Birch: 52%
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AMENDMENT AND
FERTILITY

Experiment in the greenhouse, pots
and in the field

Impact on fertility (tield




AMENDMENT AND
FERTILITY

Experiment in the greenhouse, pots
and in the field

Impact on tertility (field application
at a rate of 15 Mg ha'in the

spring)

Important reduction of available N

2 6.

@@ Exclusion cylinders

)

400

Lettuce fresh mass (g lettuce '1)
200

A Amendment

I control
A miscanthus
T willow
A
control miscanthus willow
WATEE RN S RSPRS00 BRI N O T i) S S AT SN TS W T ST TR | OV NI T NN v TR

IR SE.

200 300

Total N supply rate ((ug 10cm2) 7 days’1)
100

Sampling zone

I Bulk soil
Root zone

AB

control miscanthus willow
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it is worth studying the

CANADIAN PERSPECTIVES
agricultural production.

possibility of adapting them to sustainable

these precious soils,
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PERSPECTIVES

GHG EMISSIONS

CARBON STOCKS

SOIL AMENDMENTS + BIOCHAR

BIOMASS PRODUCTION COVER

CROPS ECOSYSTEM SERVICES

Exploring the futur of lowland peat | Ely April 2023

NEW PROJECT TO COME

Intergrated and sustainable management

of agricultural peat under climate change
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