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Environment Canada Priorities

“Economic competitiveness”

* Clean Air and Water
— Carbon Capture
* Biodiversity Conservation
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Tillage Gradients and Trade-offs

No till: “Crop is planted directly into
soil with no primary or secondary
tillage after harvest of the previous crop™

Increasing
Natural
Capital

~

Percentage of total area prepared
for seeding using no-till, 2006.
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Source: N. Hoffman, http://www.statcan. ge.ca/pub/16-002-x/16-002-x2008003-eng. pdf

Main Themes

1) Reduced emissions — Improved air
quality and reduced CO,.

2) Soil erosion reductions - Improved air
and water quality.

3) Improved water quantity — wetlands
4) Carbon sequestration.
5) Biodiversity conservation.
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1. Emissions

v'Reduced emissions: ~6 liters/ha
reduction per hectare in diesel for every

tillage pass eliminated
(Boame, 2005, Statistics Canada, #21-004-XIE).
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2. Reduction in wind erosion
(water erosion risk pattern is similar)

2. Soil erosion reduction

v Improved air and water quality:
reduced soil erosion due to wind

and water
Rel B e “anadi

Figure 13X Wk of Wind Eroslen on cultivated kand bn the Pralrie Keglon wnder
2001 masagement proctices

Source: Lefebvre et al. 2005, AAFC-PFRA
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2. Sediment in runoff water was reduced with
conversion to zero-tillage (ZT) from
conventional tillage (CT)

Pre-conversion

wll
@aCT

Post-conversion

Sediment in Runoff, kg/h:
&

1993 19834 1995 19%

2004 2005 2006 2007

Source: Dr. Jane Elliott and associates, NWRI, EC/AAFC

Trade-offs with no-till systems

7 Increased mobilization of agrochemicals (e.g. herbicides)
from no-till fields?

% Competition between producers and wetlands for water,
leading to wetland loss, degradation and salinization?

7 “Ecological traps™ in wildlife species of conservation
concern?
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Trade-offs?
Wetland degradation

Mobile agrochemicals
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Risk of agrochemical runoff or drift?
Retaining natural vegetation could potentially

3. Water Quantity - wetl

Producers seek to capture snow and
retain moisture on cropland, potentially:
« increasing wetland salinity,

* reducing wetland waterlevels; and

* making wetlands more vulnerable:

~

3. Water Quantity - wetlands
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4. Carbon sequestration

é = Restored Fresh marsh (China) IR 3.
&2 Prairie mineral/peat restocation IS 113
Organic 7
E E St Dens National Widife Area NN 13
g § Neeth A Miseral wetlands B 062
Soenergy (soils only) | 015
Manure apglicaton 1 15
Degraded land restoration - 3
§ Grassland management | 033
'% Agstocestry | 018
S Estabin Permanent Cover 1 3.0

Water management M 134
Tibage/residos management | 035
Nutrient management | 0.2¢
Agosamny ) a3

o s 10 15 2 25 30 35 4
C gain following management change (Mg €O, ha* yr?)

Soil Sinks associated with

Changes in Tillage Practices on Canadian Cropland (2006)
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intensity has resulted
in the sequestration
of 5.3 Mt CO.q in
2006

Carbon Study Sites

Canadian Prairie Pothole Region

* Source: P. Badiou, DU Canada; restored wetland study.




4. Estimates of Net GHG Balance*

Wetland Density

(178 million wettaads)

Saskatchewan

¢ C sequestration rate based on SOC difference
between short-term and long-term restored
wetlands = 11.8 Mg CO,,, ha™!

* GHG (CH, + N,0) flux rate from Prairie
wetlands:
= mean = 2.2 Mg CO, ha!
~ range (0.1 —45MgCO ha'')

* Restored wetlands are net sink for GHGs and
sequester 9.6 Mg CO,,, ha'! (range, 7.3 — 11.8)

* Source: P. Badiou, DU Canada
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and distribution

5. Biodiversity and Tillage

v With increased crop residue, more bird
species and nesting densities compared to
conventional tillage.

v/ Often an increase in nest success with
fewer machine passes and increased cover.

v'With increased residue, an increase in
number and diversity of insect prey (often
beneficial insects).
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5. Biodiversity and Tillage Trade-offs?

* Increased use of fertilizers and
pesticides, including herbicides (?), may
detrimentally affect wildlife, particularly
amphibians and some invertebrates.

* The “devil” is in the details!

— Amounts and products applied
—Method and applicator experience
—Soil types
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5. Upland bird species
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Source: Shutler et al. 2000, Conservation Biology
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5. Reduced tillage - SK, 1991 to 1996*

* Gain in habitat for
~233,000 songbirds!!

* Ranging from a low
0f 37,000 to a high of
428,000 birds

*Assumptions (Shutler et al. 2000. Conservation Biology):
* 13.6 M ha seeded, 6.8 M ha to wheat; hold wheat area constant,
ls“o reduction in conventional tillage from 1991-96

. b | and reduced tillage

was fmm 0.03100. 35 birds/ha, averaging 0.19 birds/ha.
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. Trade-off: Conservation Tillage
and Northern Pintail.

o

(Source: USFWS/CWS)
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5. Pintails/Ponds
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Population failed to rebound when

wetland conditions improved
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5. Prairie-wide Upland Trends, 1961-2006
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% Fall-seeded cereals?
Nest Survival by Crop Type
Pintail hen on nest
in Winter Wheat b
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Summary

v'Reductions in erosion have produced
substantial benefits for air and water quality.
v'No-till often better than conventional tillage:

— if machine passes during the spring-summer
season are minimized,

— pesticide use is not elevated and
— formulations less toxic to wildlife are used.

% But, no-till is “no-match” for natural habitat,
especially for Species at Risk.
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Summary (2)

% Competition for snow between producers and wetlands could affect
wetland permanence and impacts.

v Wetlands could contribute dposilively to meeting GHG targets —
further assessments needed.

¥ No/low till generally better for songbirds

( Stubble can create “traps” - some bird species are attracted to these
fields, and have low productivity.

v However, fall-seeded cereals like winter wheat appear particularly
valuable for some priority waterfowl (Northern Pintail) and
shorebirds (Long-billed Curlew, Marbled Godwit).

Pagedz-

el S50 & Canadi

Acknowledgements

Environment Canada: Dominique Blain, Bob Clark,
Brenda Dale, Steve Davis, Jane Elliot, Doug Forsyth,
Cheri Gratto-Trevor, Art Jaques, Frank Neitzert,
Dean Nernberg, Garth van der Kamp.

Ducks Unlimited: Pascal Badiou, Jim Devries.
University of Saskatchewan: Dan Pennock.
Manitoba Conservation: Rhonda McDougal.
AAFC: Stewart Brandt, Guy Lafond

Others: Wayne Lindwall.

Pagedd -
Bl o Gre Canadi




