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Agiculture.Contributes

28.3% of Canada’s total annual
GHG preduction-(EC 2004)

=Not including transportation Methane 40%

fuel emissions (ERENENERMENtation 78%;
frlenure 22%)

Nitrous oxide 60%

Heat

trapping:

C02 1 Canada has committed torreduce its

CH4 = 21 production of greenhouse gases (GHGs) over

N.O = 310 the next decade to 6% below the 1990 levels by
2 the end of the first Kyoto period, 2008 - 2012
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Careful Assessment f Need

efermlne — :
— Mineralization from seil organic matter varies Wlth
SEason
= Tests just prior to planting or during crop
growth are available

— Soil nitrate tests
= Post harvest (fall)
“Preplant
= Pre-side drress

"= Petiole nitrate test
o - s

— Leaf greenness analysis > @
— Developing soil mineralization

granular ammonium nitrate

- et
- Spllt appllcatlons = E
—\When all added at seeding: EANDSCARE ARCHITECTURE :

» Greater loses so greater amounts needed (N fertilizer
COosSts are rising)

— Environmental effects of losses

= L eaching and ground water contamination

= Denitrification leading to N,O production

— Spring conditions tend to be wet and wet soils favour
denitritification

= ApplyssemeNratseeding and the rest at one or
more key growth stages, depending on the crop
and desired outcome

— Can increase crop protein content




= Nitrification imhibitors:
—slow conversion of NH,* to NO3
— NOj that is the substrate for denitrification

— Less denitrification reduces the pool ofNO; and
therefore the amount of denitrification

L Example:; Nitrapyran, but these are costly
= Slow. releasesermulationsi

— Release N closer to the time needed by the plants
so more is taken up and less available for
denitrification

— Satellite based global positioning system (GPS)
— Global information system maps (GIS)

— Crop response models

— Computers

= Allows higher applications te:parts of the field
wwhere a response is likely, andiless.in.ether
_alieas -

= Better total yield response for fertilizer added
= | ess fertilizer added




Fertilizer Plac emenr_
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= Banded or injected next to rows

= Crop roots will encounter this sooner
and miss less

= |nitial banding and subsequent side dress
(timing) can improve efficiency. |

=

= Know the nutrient IeveI in the manure e and do
net everapply (especially N)

— Match manure testing, soil testing, crop
requirements, so less N is applied

= Added organic matter may contribute
to soil organic matter thereby
S Seguestering carbon into sejlis
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= Good drainage leads to soils that are low In
oxygen less often, so less denitrification

= Avoiding over irrigation can have the same
effect s ——

* some lost C can be re-gained with
better farming practices

additional
gain ?

e cultivated soils have
lost carbon

Culti- New

vation practice C CO, ‘

matter

Stored C (Mg C ha?)

Post-cultivation losses:
~ 1 Pg C in Canada

(Smith et al. 2000;
Janzen et al. 1998b)




reductlon n summer fallow
Soil'less “stirred” by tillage

Less air into the soil so less organic matter
break down

Soil particles larger so less surface area for
microbes.to work on

Sojl organicimetterincreasesidue to deposited
Ccrop residue

Net transfer of carbon (CO,) from the air to the
soil

Reforestation

Trees constltute standlng blomass th
contains-carbon

Poor land could be reforested

Wind breaks and shelter belts are also a form
of this

Considerable
standing| biemass
randbelow ground
carbon in extensive
root systems




COVNELCIoPS
4 Growy in fall eifter faln croo nervesise

= Reduce soil erosuﬂh (top soil contains most of
the soil organic matter)
= Because of photosynthetic activities, transfer

carbon from the atmosphere to the soil

= Can be N fixing
= Plow in later in spring so less N denitrified

= |nclusion of deep rooted
perennials (e.g. alfalfa)

— Deep root system adds
carbon to soil at depth
where there is less microbhial activity

— Roots are more lignified so break down more
slowly. —
—Astis perennial, no tillage for several years

= Reductions in summer fallow




= Result in less fossil fuel use
—Biomass for direct combustion 5 -

—Fermentation of starch and ! m
cellulose to ethanol

_.—Bio-diesel

_— Hydrogeniremmie-mass

— Sustainable energy source
—No net CO, emissions

= Problems:

— Crop plants designed for food production and
have small positive or even negative life cycle
analyses.for energy and greenhouse gases

— A large pantieiithis iselatediternitrogen: fossil
S fUel"use during manufacture onithe energy side;
CO, release during manufacture, and N,O
release from fields on the greenhouse gas side




= N'management:
— More efficient N use (less applied, less
lost) so improved economics
— Less CO, production during manufacture™

= C sequestration:

— Higher soil organic matter, leading to better water
andnutrient.retention

= Biofuels:
— Crop diversity
— A place in the energy sector
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= Winter wheat, with its higher yield potential,
could move into areas where spring wheat is
now produced

= Cultivars with longer times to maturity (and
therefore greater yield potentials) can be grown
= Tthis,will bringumanagement changes such asrearliier

seeding

" |[n the mid latitudes the increase in season
lengths may be sufficient to allow the adoption
of double cropping practices

| e,
= Viore C, crops canm begrown in temperate areas
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= |n areas where crop production potential
Is increased higher levels of fertilizer
application will be required to meet the
potential

= The increases will be greatest for N

People Wi
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= Northward migration of
Crop production

= Will require the
development of rail
infrastructure in the
north, and probably the ability to ship more
grain out of'the Port of Churchill

= Thenewsareato the North 1s as large as the
one going out of production, but the soils
are younger and less fertile
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= With warmer soils no-till'and
minimum-till systems will become
more feasible

= These systems will store soil water
better, and store soil carbon
better, with the latter leading to

less; peientialifionsoil erosion“

“nsect pests and diseases will'migrate with-
changing climate
— In our case they will move up from the south
— There will also be time for more generations of insects

— This will lead to a greater need for applications of
various pesticides (insecticides, fungicides,
herbicides)

= Genetically. modified crops may help out in this
dlfi€ea
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= |n some areas therewill be the
potential to expand the use of
irrigation
— infrastructure costs
= However, in others, as river flows decrease
w(mere evapoeration and glacier
disappearance)piigationusewill decrease

"“The competition between urban and
agricultural uses of water will intensify

= Conventional breeding and genetic
engineering can develop plants more
tolerant of heat, drought and pests, and
that take more advantage of elevated CO,
levels

= Plants better at sequestering carbon in soil
and/or producing materialsithat substituie
fior fessiliivelsrcould herdeveloped
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Pdlicy
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= Policies that promote the production of
established crops in a given area must be
made flexible to allow the introduction of
new crops and cropping practices
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The greenhouse effect

" Fourintegrated themes
= N0 emissions B et

— Soil C stocks
— Plant CO, responses

-
Atmosphere
boundary -,

Earth’s surface

— Biofuel Crops
= This is a “real world” problem and the parts can not be

examined.inJsolation, so there will be constant and

AECeSssary interactionsiamong theitiiemes and projects

~ u " Environment
I*I \ i d I! fl CG_lll * Enviran

C reen Cro etwor "’.“
BEIA 5 ‘P s Sreen Srop Rewer CRSNG
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s Asqaart of a research effort to use
the hiosphere to manage Canada’s
greenhouse gas emissions we have
established a national research network
— 55 researchers at 18 universities
— $1.2 million per year for 5 years

- Premise that plants have untapped
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= The focusisR & D

= The approach is networking

The End!
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