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Agrium is proud to be
recognized as one
of Canada’s Top 100
Employers in 2010.

Agrium's commitment

to sustainable nutrient
management utilizes
the Canadian Fertilizer
Institute’s (CFl) best
management practices
that ensure our nutrients
are applied with the
Right Source@Right
Rate, Right Time,
Right Place™. This
provides growers with
sustainable economic
returns while protecting
the environment and
providing people with the
nutrients they need.
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The Canadian Agri-Food Sector
must innovate to compete.

Attend the 8th session of NACS
for ideas that work.
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Learn from an impressive line up of speakers
on how to deal with the demands of tomorrow.

Meet leaders of the ag industry and network
with members of your industry.

If you are a Canadian farm producer, work with a cooperative or ag association; are in the private
ag sector; attend ag university or college or are invalved in the agri-food value chain from research,
production, processing, policy, finance, marketing to trade and international development

- you need to attend this conference.

Visit our website at www.ccaa.bz, email info@ccaa.bz to get a program, or call 403-686-8407
for more information on the speaker program. Call today and book your place at the one conference
you should attend.
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to the inaugural issue of
We I co m e the Agricultural Institute

of Canada’s publica-
tion, Sustainable Futures. We chose this name for the magazine
because we believe that advancing and applying innovative sci-
entific knowledge on the sustainable use of agricultural resources
can address many of the challenges facing our society, including
human and animal health, food security, climate change, energy
demand and biodiversity.

Sustainable Futures presents information on the many exciting
developments and innovations occurring in modern agriculture. It
will feature stories on scientific breakthroughs and the adoption of
new technologies that make possible the best use of agricultural
resources.

This issue features an article by the recipient of AIC’s new
Sustainable Futures Award, Dr. Christopher Cutler. The Sustainable
Futures Award recognizes a young professional who shows great
potential as an innovation leader, is an integrator and communica-
tor and is someone who understands and supports the economic,
environmental and social elements of sustainability.

An Industrial Research Chair and Assistant Professor at the
Nova Scotia Agricultural College, Cutler has developed a highly-
respected and innovative research program in blueberry entomol-
ogy that addresses issues important to both the agricultural indus-
try and the science of sustainable crop production. His research
program recognizes that the sustainability of wild blueberry pro-
duction depends not only upon the development of appropriate
strategies to control pests and facilitate pollination, but also that the
biology and ecology of the blueberry field must be understood and
respected as a natural habitat and as a place where human food
must be produced in a socially acceptable manner. Read his article
on page 10.

Other articles in this issue highlight the tremendous advances
made in agricultural productivity in the past 50 years, an exam-
ination of how our food producing systems can be operated in a
sustainable way, biorefining research on the prairies and the multi-
disciplinary work being done at the University of Alberta to meet
growing demands for safe and nutritious foods, bioproducts and
healthy human environments.

AIC’s mission is to broaden society’s knowledge and use
of science and agriculture. Sustainable Futures will be a key
contributor to helping us achieve that mission. We are making
the magazine available to a wide range of producer groups,
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commodity organizations, scientific societies, universities and
colleges, federal and provincial departments of agriculture and
many others.

Sustainable Futures will complement our scientific journals—the
Canadian Journal of Animal Science, the Canadian Journal of Plant
Science and the Canadian Journal of Soil Science. The journals are
published by AlIC in cooperation with their related scientific soci-
eties: the Canadian Society of Agronomy, the Canadian Society of
Animal Science, the Canadian Society for Horticultural Science, the
Canadian Society of Soil Science and the Canadian Weed Science
Society. We are proud of the journals, which are read in more than
100 countries and have close to 2,000 subscribers.

AIC also draws on the expertise of its individual members and
the scientific societies in our highly successful international pro-
gram. The International Twinning Partnership Program, funded
by the Canadian International Development Agency, features six
projects in five countries—Ghana, Ethiopia, Tanzania, Sri Lanka
and Vietham—with a seventh project and sixth country, Nepal, in
progress.

Whether through the adoption of better land management
and soil conservation methods, the introduction of new crops, the
integration of crop and livestock production or by education and
extension activities, these projects share the goals of improving
agricultural production, food security and human health in poor,
rural regions, while reducing the environmental risks posed by and
encountered in farming.

AIC’s programs are all informed by our gender equality policy,
reflecting our commitment that men and women will share equally
in the power, decision making, work and benefits of AIC and
its programs. Among a number of ongoing initiatives, AIC has
requested and is analyzing gender disaggregated data on enrol-
ment in Canada’s universities and colleges with agriculture-related
programs.

| feel very strongly that there has never been a greater need for
a strong voice for the role of science and professionalism in the
dynamic field of agriculture, especially with all of the diversity that
the word agriculture has come to represent. AIC’'s membership
includes agrologists, scientists and other professionals, the scien-
tific societies and associations representing commodity groups. |
invite you to join us.

Douglas Yungblut, PhD, PAg
President
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| "I can ‘t depend on the weather.
' 1 "My business advisor on the other hand...

CIBC AGRICULTURE SERVICES
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Forward Thinking

By Chris Cutler, Ph.D.

Attaining

: 3 i - - and much of the general public know
2 s c I e ntl sts what sustainable agriculture is in the
§ general sense. Among academics in
A agricultural disciplines, “sustainability” and like phrases certainly must be thrown about
as much as any others. Even if one has never heard of the concept it would logically
conjure thoughts of long-term farm profitability and environmental stewardship.
| often sense, however, that the importance of sustainable agriculture is greatly
underappreciated. Simply in terms of area, few seem to realize how much of the
Earth’s land mass is actually dedicated to agriculture, let alone how this impacts
nature or human activities. The numbers are impressive. The Food and Agriculture
Organization of the United Nations (FAQO) estimates that 12 per cent (1.5 billion ha)
of the globe’s land surface is “arable land and permanent crop,” while about one
third is “agricultural area,” the sum of areas classified arable, permanent crops,
temporary crops, temporary meadows and land temporarily in fallow.’

gricultural Institute of Canada



We obviously depend upon agriculture
for food, but the influence of the farm goes
far beyond that. Ecologically, the planet
relies on agricultural systems to help provi-
sion, regulate and support essential eco-
system services; the converse is also true.
Owing to their expanse, agricultural lands
and activities have tremendous influence
on biodiversity, the quality of our sails,
air and water, climate regulation, nutrient
cycling, food web interactions and many
other processes.

Unfortunately, our agricultural systems,
particularly monocultures, that are so good
at producing food are relatively unstable
ecologically.? Rapidly expanding, changing
and intensified agricultural practices place
great stresses on the biosphere and are
often at odds with regional and global
requirements for reduced environmental
impact. There are high levels of fossil fuel
consumption, greenhouse gas emissions,
soil erosion, leaching of sail nutrients and
minerals, and enormous fertilizer, pesticide
and irrigation inputs. Ecological, social and
economic challenges will build over the
next 50 years as our population pushes
toward its projected peak of over nine bil-
lion. The way we produce food will strongly
determine how we meet these challenges.

Besides efforts of farmers themselves,
progress towards sustainable agricul-
ture will pick-up or falter depending on
the iterative cooperation of three stan-
chions of society: government, the pri-
vate sector, and science and technol-
ogy. Our governments devise laws and
treaties that we hope deliver long-term
benefits to society and the planet. The
development of legislation, | believe, is
especially critical—where appropriate,
there must be a financial reward or penalty
to ensure progress towards agricultural
sustainability. The second component,
industry, drives society. A strong economy
improves our material quality of life and
allows us to plan ahead in all places that
are important to us, including the environ-
ment. Government and industry together
buoy science and technology to expand
knowledge and secure the requisites for
sustainable progress.

From a science and technology point
of view, technological solutions to our sus-
tainability challenges always seem to be

 Sustainable o5 & Spring 2010

[/

This bumble bee hive is outfitted with a
biocontrol dispenser. Bees exiting the hive

are forced to walk through a tray containing a
powdered formulation of microbial antagonist.
Foragers exiting the dispenser become dusted
with the agent and deliver it to the target crop.
Photo courtesy of Dr. L. Shipp, AAFC-Harrow.

trumpeted the loudest. A quick perusal of
our national or provincial research funding
allocations demonstrates the emphasis on
technology for agriculture. Though techno-
logical solutions are always welcome, if
not critical, they are not the solution. As
Hardin? pointed out in his classic paper,
there is a set of human problems that can
be called “no technical solution problems”.
| view sustainability as one such problem.
It is @ moral and economic problem for all,
and there must be technology to assist
us, but it is also an ecological problem.
We therefore need ecological knowledge
to solve the problem. If either basic know-
ledge of agro-ecology or technology is
deficient, future attempts by government,
industry or growers to impose agricultural
sustainability will very likely fail.

Insects are incredibly successful. With
over a million described species (most
remain undescribed) they represent over
half of all organisms known to science.
Their unparalleled diversity and abun-
dance underscores their indispensable
role as providers of ecological services
including: consumption, decomposition
and cycling of nutrients; herbivory, preda-
tion and parasitism of other organisms to
ensure population stability; and pollination
services that are critical for reproduction of
most flowering plants.

But because they dominate all ter-
restrial environments, insects are one
of our key competitors for food and
fiore. Economists estimate that insects
consume or destroy around 10 per cent
GNP in industrialized nations and up to

25 per cent GNP in some developing
countries.

In my laboratory at the Nova Scotia
Agricuttural College, we try to tackle insect
management issues from a number of
angles and always keep in mind the chal-
lenge of sustainability. We study pest spe-
cies, beneficial species and both techno-
logical and ecological approaches to
management. As a Research Chair in wild
(syn. “lowbush”) blueberry entomology, |
study mainly problems in, you guessed fit,
wild blueberry. Most of the problems we
address, however, are equally relevant to
other commodities. Below is a description of
some of the research we do in an attempt to
promote agricultural sustainability.

Despite efforts to reduce reliance on
insecticides, these remain a major com-
ponent of most pest management pro-
grams. Fortunately, more environmentally
sound products are becoming available.
We regularly test the insecticidal activ-
ity of new reduced-risk compounds and
biopesticides and have identified a num-
ber of promising alternatives to conven-
tional broad-spectrum insecticides for the
blueberry industry.

By determining baseline toxicity
data for new chemistries, a bench-
mark for insecticide resistance mon-
itoring in the future will be established.
We do laboratory and field experiments
and assess not only lethal effects,
but also effects on insect longevity,
reproduction and other sub-lethal end-
points. The biopesticides we test are
de facto biological controls agents,
consisting of lethal microbial antagon-
ists (e.g. insect parasitic bacteria and
fungi) of insect pests that are highly

1



sought after owing to their favourable
hazard ratings and amenability in inte-
grated pest management.
Conservation of beneficial insects
is of special interest to us and we
therefore study impacts of pesticides
on beneficial insects, particularly pol-
linators. With Dr. C. Scott-Dupree from
the University of Guelph, we have deter-
mined that while some new compounds
appear very safe for bees, others may
pose significant risks, but that risks
vary depending on the bee species and

exposure route. These data collectively
should provide growers useful decision
tools to optimize pest control while mini-
mizing non-target impacts and environ-
mental contamination.
Insect ecology

We study insect ecology with
hopes of using this knowledge to
enhance insect management. Our
current insects of interest are wild
bees (we have many collaborators
through NSERC-CANPOLIN) and
ground beetles (Carabidae). Wild

GET HEASDIE

ADVANTAGE

UNIVERSITY OF
SASKATCHEWAN

College of Agriculture
und Bioresources

- Innovative academic programs leading
to careers in the bioeconomy

« An international leader in applied
research and discovery

= Century-long partnership
with industry

» Innovative academic
programs leading to careers
in the bioeconomy

F (306} 966-4056
F(306) 966-8594

E ag.bio@usask.ca
www.agbio.usask.ca
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bees (Apoidea) are excellent pollin-
ators of many important crops. The
Carabidae is a highly diverse family
whose members feed on a wide var-
iety of invertebrate pests and weed
seeds. However, these groups are
under-utilized in pollination and bio-
control, respectively, because agri-
cultural areas often lack their basic
habitat requirements, e.g. alternate
forage, nesting and over-wintering
sites, mainly due to a dearth of agro-
biodiversity. In addition to addressing
basic ecology and biodiversity ques-
tions, we hope to identify specific
components of agro-ecosystems
that can be manipulated to promote
native insect species that hold the
most promise for supplemental crop
pollination and conservation biological
control.
Bees as vectors of biopesticides

My lab with a team of other scien-
tists are exploring the potential of bees
to vector biological controls for plant
disease suppression in blueberries,
a tactic that has proved effective in
other agricultural systems. The tech-
nique is user-friendly and utilizes an
already present vectoring agent (bees
used for pollination), which should en-
sure continuous delivery of fungicidal
organisms directly to the blueberry
plant, minimizing non-target impacts
and wasted product. Growers may be
spared significant time and money with
less need for traditional pesticide ap-
plications while greenhouse gas emis-
sions associated with conventional
tractor spraying could be reduced.
Insect chemical ecology

Chemical ecology research has had
major impacts on the field of applied
entomology. Incorporation of species-
specific pheromone lures into traps
has provided an inexpensive and indis-
pensable tool for mating disruption,
mass trapping or insect pest popula-
tion monitoring to optimize manage-
ment timing and greatly decrease
pesticide inputs. With Dr. K. Hillier from
Acadia University, we are isolating and
identifying pheromones that govern
the behaviour of key insect defoliators
of wild blueberry, which we hope will
lead to development of monitoring
tools to track populations, increase

The official publication of the Agricultural Institute of Canada



predictability of pest outbreaks and
ultimately reduce chemical use.

CONCLUSIONS

Sustainable agriculture is not
easy to attain but it is also not a pipe
dream. As we enter an era where
global food production will need
to double in the face of escalating
environmental challenges, food sys-
tems must minimize their ecological
footprint. Interdisciplinary, multi-scale
approaches offer the most prom-
ise. Commitment from consumers,
farmers, industry and government is
required, but | doubt dependence on
the conscience alone will be enough;
most of us need some financial incen-
tive or legislation to nudge us along
and here governments can play a key
role in facilitating the process. We
have seen excellent progress in insect
management over the last half cen-
tury or more. If this is emblematic of
other agricultural challenges, one may
be optimistic that we can reach the
goal of sustainability. ¥

I’d like to thank NSERC, NSERC-
CANPOLIN, CFI, the Nova Scotia
Department Agriculture, Agri-Futures
Nova Scotia and their CAAP part-
ners, the Wild Blueberry Producers
Association of Nova Scotia and several
other grower and industry partners for
research support. Many collaborating
scientists and students are involved in
my research program—their contribu-
tions and cooperation are gratefully
acknowledged.

Raised in King’s Point, Newfoundland,
Chris Cutler earned degrees from
Memorial University, Simon Fraser
University and the University of Guelph.
He has been an Assistant Professor at the
Nova Scotia Agricultural College (NSAC)
since June 2007.

REFERENCES
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fao.org/site/377/default.aspx#ancor

2. Tillman, D. 1999. Proc. Natl. Acad.
Sci. 96: 5995-6000.

3. Hardin, G. 1968. Science 162: 1243-
1248.
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My 85-year old mother is astounded by the transformation

' from immigrant pioneers to the large scale, high-tech i
farms of today. Even more change is coming with LCA, an

environmental impact tool that will have a ot to say about how y

we farm and how consumers purchase their food. \ /

J
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truth is, the scope
e and scale of change
by 2050 will make my E

mother’s life experience seem incident-

® al. In addition to the staggering chal-
lenge of doubling global food produc-
tion is the environmental imperative
for “sustainable food systems” and to
reduce the carbon-based inputs to agri-
culture. It's a double whammy—how to
do more with less.

Farming has to adapt. Regardless of
what those involved in agriculture think,
consumers are demanding it. The climate
is changing—be it from greenhouse gases
or long-term climate cycles—it will impact
daily life and the way businesses are run.

Farmers, however, do deserve cred-
it for completing environmental farm
plans and taking action to reduce their
farm’s carbon footprint; yet more will be
demanded, and soon.

The emergence of “buy local” and
“food miles” within the context of a short
growing season adds another layer of
complexity, particularly in Canada which
is amongst the leading nations for agri-
cultural exports. Is our agricultural system
“sustainable”, and if so, how do we know / '

]

and how can we measure it?

1
\The official pubncatior‘ of the Agricultural Institute of Canada

& TN BV B



This is where the change factor
comes in. There is a new environment-
al impact tool showing up across the
global food chain. It is called “life cycle
assessment” or LCA. It will provide dir-
ection on the way we farm, how food
is processed and transported and how
consumers make their food purchase
decisions.

Best of all, this LCA tool can provide
opportunities for Canada’s farms to gain
measurable premiums in the market place,
if the right adjustments and adaptations
are followed.

Developed by industrial engineers in
the 1960s and 70s, LCA is a method to
systematically break down any manu-
factured item into its components and
the processes that went into making
it. LCA then measures with precision
the total environmental impact—from
the beginning of production all the way
through to final disposal, a cradle-to-
grave product inventory.

Today, LCA can convert every food
product into a single number that reflects
everything including the carbon footprint
of tractors, equipment, production inputs,
chemicals, livestock feed, treatment of
workers—the works. This will be the new
math used in business and farming across
the globe.

LCA is rapidly being adopted by
agriculture and food production sys-
tems. Leading firms are already using
LCA. For example, a California research
group known as GoodGuide (www.
goodguide.com) has developed soft-
ware that allows shoppers to point their
cell phone camera at the bar code of a
consumer product. The picture is sent
to the GoodGuide server and within
seconds a three-bar rating is sent back
of that very item. It reveals in red, yel-
low or green the relative impact of that
product’s life-cycle in terms of environ-
ment, health and society.

Walmart took a leadership position in
July 2009 when it launched the worldwide
“sustainable product index” (see http://
walmartstores.com/download/3879.
pdf). The purpose is to measure the
environmental sustainability of all prod-
ucts by making its suppliers subscribe
to the system. The sustainable product
index is managed independently by the
Sustainability Consortium, co-managed
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by the Arizona State University and the
University of Arkansas.

On March 2, 2010, Safeway was
the first major U.S. chain to join the
Sustainability Consortium as a founding
member—with the goal of applying LCA
systems to all food products!. In Canada,
Galen Weston, the young CEO of Loblaws
has ads across Canada focusing on buy-
ing more from Canadian farmers, but only
if the carbon “food print” is lower than
alternative suppliers. (Search YouTube
for “President’s Choice — Grown Close to
Home”).

This level of “environmental transpar-
ency” will transform the food production
system in favour of products with lower
carbon footprints. Why? Because it will
be very easy for consumers to see (and
to reach for) more environmentally friendly
products.

LCA is not always straightforward.
Sometimes it gives surprising results. A
classic LCA study, published in Science
in 19912, was an analysis of the merits
of paper versus plastic cups. The study
showed that a single paper cup con-
sumes 33 grams of wood (four packs of
toothpicks) while a Styrofoam cup uses
only about four grams of fuel oil or natural
gas (the equivalent of half a small lighter).
Both require a handful of chemicals but
in the end the paper cup consumed 36
times more electricity and produced 580
times more wastewater.

Producing a paper cup had a much
higher environmental cost in terms of pro-
duction and disposal than plastic cups.
While this was a surprise to many, it
underscores the importance of accur-
ate calculations to determine friendly from
damaging when it comes to environmental
impact. Watch for Tim Horton’s version of
roll-up-the-rim on plastic cups.

As the LCA system of full disclosure
becomes more widely used, Canada’s
farmers can expect to be penalized in the
marketplace if they leave too big a carbon
footprint by using too many petroleum-
based inputs.

On the other hand, farmers can expect
to be rewarded by the market for produc-
tion systems that are able to cycle and
recycle energy and nutrients and reduce
their carbon footprint, such as farms with
a mix of livestock and crops that serve
local markets and local processors.

But what about Canada’s export
based agricultural economy? While LCA is
clearly not a simple calculation, it is getting
easier to use with the recent emergence
of several user-friendly software programs.
To date there have been only a few appli-
cations for agriculture and food.

A recent study by scientists from
Lincoln University in Christchurch, New
Zealand reported that lamb shipped to
Britain from New Zealand has a carbon
footprint just 25 per cent that of British
lamb3. This is, in part, because most of
the electricity in New Zealand comes
from renewable sources and their cli-
mate, with ample rain and sun, means
that New Zealand pastures require less
fertilizer than in cloudy Britain. Although
it requires shipping across the globe,
the transportation footprint (the food
miles) of containers from New Zealand
turned out to be less than the local
trucking in UK.

The lesson is that no one should
assume that local production is always
more environmentally benign or, con-
versely, that imports always have a high
environmental cost. Global trade will
continue to be important in the future
but the key competitive factors will
increasingly move from price and quality
to include environmental impact.

What does LCA hold for the family farm
business model in the next ten years?
Farming will become much more intensive
and focus on ways to reduce the use of
inputs connected to fossil fuels. As an
export-based agriculture, only processed
products will likely stand the carbon foot-
print test of long transportation distances
in the future.

This may mean a marked reduction
in the environmental viability of export-
ing raw commodities—not to mention
their economic viability. The alterna-
tive is a shift to a combination of more
domestic consumption (i.e. import sub-
stitution), increased livestock produc-
tion and exporting products with higher
value-added.

This livestock trend runs counter
to current market signals, which
includes criticism of animal produc-
tion by environmental activists and
the consolidation of slaughter facili-
ties. However, the newly established

Continued on page 18
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Paul had to
duck out of the
office today

In addition to his work at Bayer CropScience, Paul Thiel
also spends his time with Ducks Unlimited. Through the
Winter Cereals: Sustainability In Action partnership,
Ducks Unlimited and Bayer are working with Canadian
growers to increase their winter wheat production in key
areas that serve as natural nesting and breeding grounds for
Canada's waterfowl. As a devoted outdoorsman and nature

enthusiast, Paul is happy to help.
Bayer CropScience is proud to sponsor groups like

Ducks Unlimited as part of its ongoing commitment to

the sustainability of Canadian agriculture.

Bayer CropScience

BayerCropScience.ca



Continued from page 15
national beef traceability system will
give Canadian farmers and ranchers a
strategic advantage in the future. It's
an example of clear leadership and
direct action to anticipate future mar-
ket requirements.

There’s still export potential for
specialized cereals, oilseeds and
pulse varieties, especially in bou-
tigue markets for these types of
“quality-plus” commodities with spe-
cialized features. But they still must
meet the “food print” environmental
test for consumer acceptance and
we won't really know much on this
impact until more LCA analysis has
been done.

There are opportunities on the
horizon for Canadian agriculture and
family farms, especially those that
can adapt to the sweeping changes
that technology allows and consum-
ers now demand. It will be an inter-
esting, fast-paced ride and by the
year 2020, our agriculture will look
(indeed it will have to look) very dif-
ferent.

My mother intends to live to 100
years and has the genes to do it.
She figures that no generation has
seen as much change as she has in
her lifetime but the reality is that all
she has experienced (and more) will
easily be condensed into the next
ten years. ¥

Al Scholz has a graduate degree
from the School of Environment and
Sustainability at the University of
Saskatchewan. His research focus
is sustainable food systems. He has
served the agri-food industry for over
25 years as an industry consultant
and popular speaker at conferences.
See www.awellfedworld.com.
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Standing on the leading edge of agricultural research, the University of
Alberta’s Faculty of Agricultural, Life & Environmental Sciences’ tradition
of finding solutions to agricultural issues is stronger than ever.

By Michel Proulx

u Bressler is the
aVI first scientist
to discover a

cost-effective way to convert and frac-
tionate animal fat or crop seed oil into
any of a number of fuels, including lubri-
cating oil, jet fuel, diesel, gasoline and
natural gas. The discovery, for which
he’s filed patents, has attracted industry
attention. Bressler entered into a part-
nership with Sanimax through a licens-
ing agreement to begin production of
different fuels using agricultural waste.
The Alberta provincial government
has also taken note and expressed its
confidence by awarding $3 milion to the
Biorefining Conversions Network, led
by Bressler. The network’s goal it is to
develop and commercialize novel biomass
conversion technologies and value-added
products. Now in its second year, the net-
work already has 14 projects on the go.

Habibur Rahman is a plant breeding specialist
at the U of A.

Sustainable Futures & Spring 2010

Bressler’'s work is one example of
the 135 natural and social scientists
in the Faculty of Agricultural, Life &
Environmental Sciences at the University
of Alberta who are working on the lead-
ing edge of agricultural research and
development.

“We are a very unigue faculty in that
we are science-based and we also draw
on the social sciences, arts and human-
ities,” says John Kennelly, the faculty’s
dean. “That allows us to seek, and | use
the word very judiciously, comprehen-
sive solutions to some of the key chal-
lenges we face today.”

Indeed, the faculty has expertise in
animal science, food science and biore-
source technology, human nutrition, plant
biosystems, sustainable agriculture, agri-
cultural, environmental and resource eco-
nomics as well as economics of agricul-
ture, food and agri-business.

Peter Boxall is at the forefront of valuating
environmental goods and services.

One major indicator of its research
success—besides its enviable record
of scientific discovery—is its record of
attracting external research funding. In
2008/2009, faculty members generated
$36 million or an average of $400,000
per continuing faculty member. At the
University of Alberta, that average is
second only to medicine among the
institution’s 18 faculties.

Kennelly suggests a few reasons
for that success, namely the calibre of
researchers in the faculty and the fact
that the research being conducted has
a direct impact on the everyday lives of
Canadians.

Take canola, for example. A major
Canadian crop, it generates almost
$14 billion in economic activity across
the country and is threatened by club-
root, a major disease. Plant pathologist
Stephen Strelkov has been surveying

Stephen Moore leads a team of scientists
who pinpoint genetic markers that identify
groups of genes or chromosomal regions.
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infected fields, characterizing and iso-
lating the strains of the disease while
Habibur Rahman, a plant breeding spe-
cialist, has been using these strains in
his breeding research to test new lines
of canola designed to be resistant to the
clubroot pathogen. Preliminary results
are promising.

Meanwhile, food scientists Lynn
McMullen and Michael Génzle lead a team
that has found a way to introduce bacteria
into meat while it's being processed that
will eliminate the threat of E.cofi. Current
food handling and sanitation procedures
eliminate virtually all harmful bacteria.
However, despite meat processors’ best
attempts to reduce risk of disease and
spoilage, a form of the threatening E.coli
bacteria still manages to survive in some
cases.

By injecting an organism into meat,
McMullen and Génzle's research shows
that that if E.coli were transferred from
the outside of the carcass during the
cutting and preparation of the meat, it
would be met by the ‘good’ live cultures
which, in theory, would help control the
harmful E. coli.

The faculty has also taken a leader-
ship role in animal science. In the
challenge to breed the most product-
ive livestock, Stephen Moore leads
a team of scientists who pinpoint
genetic markers that identify groups
of genes or chromosomal regions
that are responsible for variations of
a number of economically import-
ant traits such as efficiency, fatness,
yield, tenderness and longevity.

To date, the researchers have gen-
erated more than 125 genetic mark-
ers for improvement of beef cattle.
Twelve of these have been validated

and commercialized with many of the
remainder still in the technology transfer
pipeline.

The group was a major player in
sequencing the world’s first bovine
genome in 2009. Since then, Moore
and his colleagues have sequenced a
Holstein, an Angus and a Brazilian bull.
In April, the group’s global leadership in
genomics research was clearly acknow-
ledged as it received increased fund-
ing from provincial government agen-
cies, expanded its mandate to include
all livestock and changed its name to
Livestock Gentec.

“Ultimately, sequencing genomes
provides the livestock industries with
the ability to develop quality-defined
products and change its product output
in the highly competitive food industry
much more quickly than it ever could in
the past,” says Moore.

Other researchers in the faculty, led
by George Foxcroft, received funding,
together with colleagues from Université
Laval, to establish EmbryoGENE, a pan-
Canadian NSERC research network on
animal embryos. The network brings
together scientists looking to better
understand the impact that assisted
reproductive technologies and various
maternal features have on swine and
cattle embryos.

“We'll be looking at the environment
in which those embryos are created
and are forming,” explains Foxcroft,
Co-Director of the Network and head
of the swine research node at the
University of Alberta. “That will help us
develop baseline data to determine nor-
mal embryos from which we’ll be able
to develop diagnostic tools to determine
an embryo’s health.”

A-Z Microscope Limited

Sales & Services Center

Repairs and Servicing
Microscopes and Imaging solutions
Ergonomics and Accessories

http://www.az-microscope.on.ca
e mail : sales@az-microscope.on.ca
Toll Free 1-866-794-2376 Fax (519) 672-3378
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From there, researchers will exam-
ine environmental factors, most notably
maternal nutrition and assisted repro-
ductive technologies that influence the
development of embryos. Ultimately,
the research will be able to determine
the best nutrition and conditions to pro-
duce the best eggs which will produce
the best embryos and the most efficient
livestock.

On the human nutrition side, a rec-
ognized area of excellence at the U
of A, a major thrust of the research is
focused on health issues, specifically
diabetes, obesity, cancer, infant and
child heath and cardiovascular disease.

Spencer Proctor is at the forefront
of much of this research as he has
found that a diet with enriched levels of
trans vaccenic acid—a natural animal
fat found in beef and dairy products—
can reduce risk factors associated with
heart disease, diabetes and obesity.

Trans vaccenic acid is the major nat-
ural trans fat in dairy and beef products,
comprising over 70 per cent of the pro-
portion of natural trans fat content in
those products. The findings support a
growing body of evidence that indicates
natural animal-based trans fat is differ-
ent than harmful hydrogenated trans fat
created through industrial processing.

On the social science side of the fac-
ulty, it hosts the Consumer and Market
Demand Agricultural Policy Research
Network headed by Ellen Goddard. In
fact, last October, it was awarded the
network for a second time in a row.

Research projects as diverse as
the demand for environmental label-
ling, consumer demand for traceabil-
ity in livestock and meat sectors and
health promotion to encourage bet-
ter dietary choices of teenagers, are
some examples of projects that
have been funded by the network.
Over the next four years, the net-
work will distribute $1 million in fund-
ing, focusing on determining how
changing consumer demand affects
producers, processors and retail-
ers by conducting research on issues
such as changing consumer prefer-
ences for food attributes including food
safety, biotechnology, animal welfare,
environmental friendliness and health.
Meanwhile, a new network was
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established and awarded to the university
under the leadership of Peter Boxall who,
together with his colleague Vic Adamowicz,
has been at the forefront of valuat-
ing environmental goods and services.
The new Linking Environment and
Agriculture Research Network, or LEARN,
will address emerging key issues such as
the mitigation and reduction of agricul-
ture’s greenhouse gas emissions, adap-
tation to impacts of climate change, the
exploration of new economic opportunities
to foster environmental improvements and
agriculture’s impact on habitats, water
quality and use.

The network’s purpose is to develop
and improve agricultural practices that
ensure economic and environmental
performance. It is expected to develop
research projects in the economic valu-
ation of environmental quality improve-
ments in agriculture, specifically from
changing agricultural practices and
policy options. In addition, the network
will be conducting research to develop
market based instrument approaches
to gain these improvements.

While the faculty boasts an impres-
sive record of scientific discovery, it has
also positioned itself well for the future.
Over the last five years, it has recruited
60 faculty members and plans to recruit
more over the next five years, thereby
ensuring that it will continue to con-
tribute in a significant way to finding
solutions to agricultural issues facing
Canadians. ¥

Michel Proulx is the communications
manager for the Faculty of Agricultural,
Life & Environmental Sciences.
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prefiningjResearch

on therrairies

The University of Manitoba’s Richardson Centre for Function
Food & Nutraceuticals is leading research on biorefining as
pathway to functional food and nutraceutical developm

is a renewed
Th e re interest in the

role of food
and agriculture in the area of human,
animal and environmental health and
wellness. Agriculture and food products
are being looked to as a critical solution
to preventing and managing chronic
diseases. Agricultural production and
processing are being looked to as solu-
tions for a more sustainable environ-
mental footprint for the planet.

The dinner plate of the future will
contain functional foods and nutraceut-
icals which will be novel in their con-
tribution to health and wellness. The
clothing, shelter, energy and trans-
portation of the future will include bio-
degradable components and fibres
which will have been extracted and

produced from renewable resources
using “green” technologies or process-
es. Fractionating and/or extracting bio-
logically active or usable compounds
from plant material and incorporating
these into usable products for food,
feed, fibre, fuel and shelter is as old
as humanity. What has changed is the
sophistication of the tools utilized to
derive and develop these.

Biorefining is a term used to
describe biomass conversion process-
es and equipment to produce fuels,
power and chemicals from biomass.
Many also believe that these process-
es will yield bioactive molecules which
will be important components of func-
tional foods and nutraceuticals. There
are many factors influencing the cur-
rent global interest in the biorefining

of biomass feedstocks to produce a
wide variety of functional food ingredi-
ents, biopharmaceutical compounds,
extracts, fuels and chemicals. These
range from moving away from depend-
ence of target molecules produced from
fossil fuels, which will ultimately have a
positive impact on climate change, to
optimization of available land mass to
social and economic regeneration of
rural communities. Ultimately, global
well-being will require using the same
land, resources and plants for food,
health and industrial use. S
The mission of the Richardson Cen-
tre for Functional Foods & Nutraceuticals
(RCFFN) is threefold:
1. Lead research on biorefining as a
pathway to functional food and nutra-
ceutical development;




| Utilization of the fibre and protein leaves

2. Improve human and animal health;
and

3. Support companies in their path to
commercialization of these products
in Manitoba, Canada and globally.

Wherever possible, we seek to de-
velop synergies with industrial pro-
cessing so that the entire harvestable
component is utilized for value-added
products to sustain economies and the
planet.

One example to illustrate this is our
ongoing collaboration with the food,
fibre and chemical industries to opti-
mize utilization of peas and edible
beans grown on the Canadian prairies.
The biorefining started with a functional
food focus: generate pea fibre fractions
and compare these versus whole pea
flour. The initial project was funded by
Margaret Hughes, the co-owner of Best
Cooking Pulses, based in Portage la
Prairie, Manitoba. Pulse Canada pro-
vided generous support for a human
clinical study.

Recently, Christopher Marinangeli
(PhD candidate) and Dr. Peter Jones,
director of the RCFFN, completed a
human clinical trial whereby subjects
were fed muffins containing whole yel-
low pea flour, fractionated yellow pea
flour or white wheat flour for 28 days.
Results indicate that both whole and
fractionated pea flours reduced fasting
insulin and insulin resistance 20 and 25
per cent, respectively. High levels of cir-
culating insulin in conjunction with insu-

| lin resistance have been implicated as

risk factors and morbidities associated
with Type 2 Diabetes and metabolic
syndrome.

In addition, women consuming whole
yellow pea flour demonstrated a shift
in adipose tissue deposition whereby
more adipogenesis occurred in thighs
and buttocks verses the mid-section.

. Compared to central adiposity, lower-
' body fat deposition has been shown

to pose less of a risk for cardiovascular
disease and Type 2 Diabetes.
We have been employing “green”

M extraction and fractionation technolo-
& gies in order to fractionate peas and

beans. This has led to protein fractions
with characteristics that are suitable for
the human and animal food markets.

a residual starch fraction and rather
than disposing of this, we have been
collaborating with various groups to use
the pea starch as a biodegradable poly-
mer for packaging trays and fims.

Another example is dairy whey.
Whey was discovered approximately
3,000 years ago. Whey is a co-product
of cheese-making and casein manufac-
ture in the dairy industry. While highly
valued as a medicinal agent in the 17th
and 18th centuries, whey was, until very
recently, primarily considered a waste
product by the dairy industry and was
typically disposed of in city or munici-
pal sewage effluent. However, the high
biological oxygen demand of whey usu-
ally leads to an overload of the system
and consequently, this practice is now
banned in most developed jurisdictions.
There is strict legislation governing dis-
posal of whey and individuals can be
held personally liable for any breaches.
Consequently, the dairy industry now
faces significant disposal costs.

Research has shown that whey con-
tains lipids, vitamins, minerals and pro-
teins/peptides which have significant
value in human health and wellness and
chronic disease prevention. As whey
protein contains the perfect combina-
tion of overall amino acids, it is known
as a very high-quality protein, excelling
over meat, vegetable (including soy) or
egg. As an antioxidant, whey supports
the immune system via increased gluta-
thione levels and immune enhancement
of whey has been found to be similar to
human breast milk.

This has implications with respect
to protection against certain types of
cancer. Recent studies have shown the
benefits of whey protein, particularly
as it pertains to boosting the immune
system and use by the pharmaceutical
industry as a potential vaccine adjuvant.
An added benefit of whey protein is that
it may contain insignificant amounts of
lactose, making this a great alternative
to those individuals who experience lac-
tose intolerance from other dairy prod-
ucts.

Recent published reports and
unpublished observations have also
indicated that a higher dietary intake
of dairy whey protein (relative to total
dietary protein) is associated with lower

abdominal fat deposition and lower
blood pressure. Increased abdominal fat
and high blood pressure are indicators
of health risk. This research is targeting
utilization of whey protein for prevention
and management of diabetes, cardio-
vascular disease and obesity—a cluster
of disorders associated with metabolic
syndrome.

This is being evaluated as a free-
living dietary clinical trial in both jurisdic-
tions. In addition to monitoring study
subjects’ blood pressure, the research-
ers are also looking at other indica-
tors of cardiometabolic health includ-
ing body composition (per cent body
fat, body weight), blood cholesterol,
blood glucose, arterial compliance,
insulin sensitivity and resting metabolic
rate. There is also some evidence that
whey reduces appetite and this is being
evaluated as well.

Finally, whey peptides have also
been implicated in cognitive ability.
Study research subjects are also being
evaluated for cognitive or memory func-
tion to determine what role whey protein
may play in brain function. This research
is being conducted with several indus-
trial partners and the University of South
Australia, Adelaide.

Recent advances in membrane
filtration have also provided new
opportunities for the dairy industry to
cost-effectively process whey pro-
tein. A second phase of this research
is focused on the fractionation and
extraction of the dairy whey pep-
tides to enrich food and nutraceut-
ical products. Following fractionation/
isolation of the whey peptides, we

have been targeting improvement |

of whey peptide functionality using
enzymatic hydrolysis. The enzymatic

hydrolysis of peptides from various L N
sources is known to improve some of S
L

their functional properties and offers

new and innovative opportunities for
food applications. Hydrolyzed pro- |
teins have shown reduced allergen- &
icity and/or improved digestibility. In [¥

this study, we are hydrolyzing whey

peptides with enzymes which can be &8

adopted by the food and pharma-
ceutical industry to produce whey
protein fractions with added health

benefit. The added health benefit of




these fractions is being tested using
immune, cancer and heart cells.

The chronic diseases associated
with metabolic syndrome place a signifi-
cant burden on our populations as well
as populations globally. We believe that
this research will show that metabolic
syndrome can be prevented and man-
aged using functional food products
containing whey protein. We believe that
this will decrease the economic cost of
health care and enhance quality of life.
Additionally, we believe that reducing
extraction costs and developing value-

added fractions with enhanced health
benefits will benefit the dairy industry as
well as food and pharmaceutical com-
panies, who can use these as functional
ingredients or health products.

For dairy companies specifically,
this will result in lower operating costs,
enhanced environmental footprint and
increased value-added for what is other-
wise considered an industrial waste
product. So what to do with the waste
stream of de-proteinized whey? There
is evidence that it is a useful carbon
source for biomass fermentation as well

\ The Richardson Centre for

Functional Foods and Nutraceuticals

food and nutraceutical products.

This includes:

Pilot dairy processing
. Bio-fermentation

. Safety & efficacy tesing

food products.

One university. Many futures.
umanitoba.ca
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196 Innovation Drive, Smartpark, University of Manitoba, Winnipeg, MB R3T 6C5

“Let food be your medicine and medicine be your food” (Hippocrates) is a
frequent quotation signalling a renewed interest in understanding the role of food and
agriculture in the area of human and environmental health and wellness. The dinner
plate of the future will contain functional foods and nutraceuticals which will be novel in
their contribution to health and wellness.

The Richardson Centre for Functional Foods and
Nutraceuticals (RCFFN) mission is to lead research on
functional food and nutraceuticals for the improvement
of human and animal health and to support companies in
their path to commercialization of these products.

RCFFN has built academic, government and industry linkages
on all continents of the globe and leads a multidisciplinary
collaborative approach to discovery and commercialization.

From its strategic location in Smartpark, Canada'’s fastest growing university technology
park, at the University of Manitoba, RCFFN provides industry partners with a complete
platform for the formulation, development, testing & commercialization of functional

«  Pilot scale primary and secondary bioprocessing

«  Cell, tissue culture and pre-clinical animal model
«  Human clinical research unit
Licensed Natural Health product manufacturing and packaging
«  Analytical laboratories including genomic, proteomic, metabolomic

+  Sensory/hedonic including electronic taste & smell

The varied expertise and experience available at the University of Manitoba and the
RCFFN provide the means to successful development & commercialization of functional

Visit us online at: rcffn.ca

UNIVERSITY
of MANITOBA

as a backbone for producing enzymes
for the food and cement industry.

This concept of utilizing and adding
value to everything the seed or plant
biomass provides is a focal point at
RCFFN for the pulse crops as well as
for honey, oats, potato, flax (both seed
and shive), hemp, Saskatoon berries,
wild rice, soy and canola. The mission is
to add value for companies so that they
can realize greater revenue and employ
more highly skilled people in Manitoba
and beyond.

From our strategic location in the
University of Manitoba’s SmartPark,
the RCFFN provides industry partners
with a complete platform for the “bio-
refinining,” including development,
testing and commercialization of func-
tional food and nutraceutical prod-
ucts. This includes (a) growth and
stability chambers for the enhance-
ment of bioactives, (b) pilot scale pri-
mary and secondary bioprocessing to
assist with bioactive extraction and
food formulation; (c) biofermentation,
(d) Natural Health Product licensed
and GMP certified commercial scale
tablet and capsule manufacture and
packaging, (e) cell, pre-clinical animal,
human clinical suites for testing safety
and efficacy, (f) analytical (genom-
ic, proteomic, metabolomic) suites
for functional food and nutraceutical
characterization and end-point analy-
sis, and (g) state-of-art traditional and
electronic sensory evaluation for con-
sumer acceptability and product/mar-
ket valuation.

All of these capabilities are housed
in this unique centre. Industry partners
also have a federally inspected pilot-
scale dairy at their disposal for use in
developing and testing products.

Finally, from our position in
Manitoba, the RCFFN has built stra-
tegic academic, government and
industry linkages on all continents of
the globe and is leading or participat-
ing in many multidisciplinary collabor-
ative approaches linked to discovery
and commercialization. ¥

Curtis Rempel, MBA, PhD, PAg, is
the Research Development Manager
for the Richardson Centre for Functional
Foods and Nutraceuticals.
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Unlocking Innovation
in Agriculture

Agri-Food Research and Development Initiative
(ARDI) supports innovative ideas that may lead to
new farm income streams, growth in the
value-added sector or reduced costs for primary
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Flash Back

Agricultural Productivity—
A Past and Future View

By Dave Hume, FAIC

the 20th century, remarkable
I n advances were made in agri-
cultural productivity. Crop pro-
ductivity per hectare in Ontario doubled,
while the efficiency of most livestock in
converting crops to milk, meat or eggs
tripled. Overall, that meant that pro-
ductivity per hectare increased about
six-fold for dairy cattle, pork, chicken
and eggs.
How do | know that? Fellow agrolo-
gists, Jim White, Jim Dalrymple and
| spent a lot of time digging through

census and historical data and putting
the numbers together. Here, | want to
briefly review what happened, why and
what is likely to occur in the future.

DAIRY CATTLE

In 1900, most farms had a few dual-
purpose “milch” cows that were milked
by hand. Productivity was low. From
1900 to about 1951, there were few
changes in cattle numbers or productiv-
ity per cow. In the next 50 years, pro-
duction per cow tripled and numbers of

R

cows fell to about 40 per cent of those
in 1951. The net result has been about
a 12 per cent increase in milk produc-
tion over that 50-year period. Several
things account for the huge increase in
productivity per cow. One was genetics.
Computerization of records allowed
for identification of superior bulls. The
development of artificial insemination (Al)
meant a practical application of the bet-
ter genetics. Later, identification of bet-
ter female genetics also helped develop
even better offspring. Cows got bigger




“Transportation of both feed and birds for market has
also become much more efficient. Overall, the broiler
system has become much more specialized. That image
| have of my mother plucking and eviscerating spent
hens is only a memory.”

and more productive. More recently,
ovary transplants have extended the
better genetics around the world.

Rural electrification changed the
dairy industry. With electricity came milk-
ing machines, which enabled farmers to
increase their herd sizes. Electricity also
made refrigerated milk tanks possible,
which meant that milk trucks could travel
to pick up the product without worrying
about it going bad. Developments like
milking parlours also reduced labour
requirements per cow, which also allowed
herd sizes to increase. Now, robotic milk-
ers are reducing labour requirements even
further. So are loose housing and auto-
mated manure-handling systems. Nutrition
improvements for dairy cattle increased
productivity as the requirements for high-
producing dairy cows became better
understood. More grain was included in
the ration, corn silage became a staple,
better forages were utilized and less graz-
ing was used.

The Hon. W.A. Stewart, Minister of
Agriculture, introduced dairy quotas in
Ontario at about the same time produc-
tivity per cow took off. That’s no coinci-
dence. Financial stability in the industry
has resulted in greater investment in gen-
etics, technology and research than would
have otherwise occurred.

| was surprised to learn that the
dairy herd on the mixed farm on which
| grew up, which had about nine cows
in 1951, was exactly the provincial aver-
age. Today the average herd is 55 cows
but many farms are much larger.

POULTRY MEAT

Production of broiler chickens prob-
ably has been the most dramatic major
change in Ontario agriculture. Between
1900 and 1950, poultry usually meant a
small flock of chickens on most farms,
commonly with 25 hens and a rooster
or two. The numbers of hens and chick-
ens at any one time were fairly constant
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between 1931 and 1961. This rose
sharply between 1961 and 1971 and
it's been again fairly constant ever since.
Productivity, however, has continued to
go up as the number of days for broil-
ers to reach market weight decreased.
Between 1951 and 2001, broiler meat
consumption in Ontario increased from
45 million kg to 342 million, or 7.6 times.
Feed conversion efficiency went from
6.1 kg of gain per kg of feed down to
1.6:1. The price that farmers got paid
for broiler meat increased only seven
per cent between 1981 and 2001, with-
out accounting for inflation. In 1961,
Canadians consumed three times as
much beef as they did chicken. Recently,
chicken has passed beef.

How did the productivity increase so
dramatically? As in dairy, there are many
answers and a lot of them are the same:
better genetics, housing, flock health and
feed formulation. Prof. Richard Graham at
Guelph is widely acknowledged to have
been an early contributor to both genetics
and management. The early research
on letting chickens choose feed ingredi-
ents led to “cafeteria” feed formulations.
Since then, feed formulation has been
dramatically improved. Rural electrifica-
tion led to better lighting and ventilation.
Electric motors and computerized controls
have greatly reduced labour requirements
through automated feeding systems.
Many of the diseases that devastated
early attempts at large-scale production
have been controlled through genetics,
vaccines, medications and better man-
agement. Transportation of both feed and
birds for market has also become much
more efficient. Overall, the broiler system

has become much more specialized. That
image | have of my mother plucking and
eviscerating spent hens is only a memory.

EGGS

The picture of eggs is much the
same. Between 1931 and 2001, the
numbers of layer hens remained almost
constant around 25 million. The average
number of eggs per hen per year, how-
ever, doubled from 133 to 260. Today,
top producers achieve more than 310
eggs per hen per year. Total Ontario
egg production has changed very little
since 1981, hovering around 200 million
dozen per year.

In the early part of the 20th century,
most hens stopped laying eggs in the
winter. The realization that day length
greatly influenced egg-laying, coupled
with rural electrification, led to year-
round production. Genetic improvement
was greatly enhanced by the develop-
ment of hybrid laying hens. Shaver
Poultry Breeding Farms of Cambridge,
Ontario was a major contributor to gen-
etic improvement of layers worldwide.
In the 1950s, Shur-Gain Feeds was the
first to promote all-mash rations, which
replaced scratch grains. Pelletized feed
further improved efficiency.

Years of research led to inclusion of
vitamins A, D and E in poultry rations.
More attention to mineral nutrition and
vitamin D resulted in better eggshell
strength. Computer-based rations with
less protein and phosphorus and specif-
ic amino acid supplementation have not
only increased feed conversion efficiency
but had the added benefit of less manure
per hen and less phosphorus and nitrogen

After this look back, we invite you to help us look forward in upcoming issues
of Sustainable Futures. If you have a great story on innovation in agriculture, and

with a focus on sustainability, let us know!

Email ssavory@matrixgroupinc.net with your ideas (all article topics are sub-
ject to approval).
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in the manure. Improved flock health has
been vitally important in this segment of
the poultry industry. Between 1951 and
2001, feed conversion improved from 3.4
to 1.4 kg of feed per dozen eggs. In 1981,
Ontario egg producers received $1.58
per dozen. In 2003, that figure was still at
$1.58 per dozen.

There is an ongoing controversy about
housing layers in cages as opposed to un-
caged or free-range systems but caged
layers have less disease, better feed con-
version, easier egg- and manure-collection
systems and have lower-cost egg produc-
tion. It appears that cages will get bigger
but are unlikely to disappear.

PIGS

Canada’s swine industry is in trouble.
Ontario is no exception. Two of the caus-
es have been overproduction of pork in
North America and the rising Canadian
dollar. Improvements in efficiency of pork
production rival those in poultry. Ontario
pig numbers increased only 18 per cent
between 1901 and 1951 but by 110 per
cent in the next 50 years. Numbers of pigs
is only part of the story.

Pork production is more difficult to
calculate than dairy, broilers and eggs
because imports and exports of pigs
clouds the picture. We know that pork
consumption increased from 122 to 312
million kg in Ontario between 1951 and
2006 or 156 per cent. Over the same
55 years, pig numbers on Ontario farms
increased by only 124 per cent. The dis-
crepancy can be partially attributed to both
genetics and management improvements,
included larger litter sizes and fewer days
to market, even with heavier market
weights. Boar numbers also decreased as
artificial insemination became widespread.

Housing improved and so did herd
health, which reduced mortality. Swine
diseases such as hog cholera, atrophic
rhinitis, erysipelas and tuberculosis have
been reduced or eliminated.

As with the other livestock classes,
rural electrification, electric motors, more
mechanization, computerized controls,
better manure handling systems, easier
pens to clean and sterilize, better air circu-
lation and temperature controls have all
provided incremental improvements in
efficiency. Probably the greatest improve-
ment in feeding market hogs has been in
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nutrition. Feed conversion improved from
4.5 kg of gain per kg of feed in 1951 to
3.3 kg of feed per kg in 2005.

We estimated that total pork pro-
duction in Ontario increased by more
than two and half times between 1951
and 2001.

We have not yet done a detailed analy-
sis of the beef cattle industry in Ontario.

CROPS

Crop productivity in Ontario has more
than doubled since 1951. Grain corn is the
star performer. Its yields averaged 156 bu/
acre (9.8 tonnes/ha) in 2008, which was
3.6 times the average in 1950. In corn,
the productivity increases are more than
half genetics. Beginning after the Second
World War, hybrids were introduced and
improved. Increases in the understanding
of sail fertility and utilization of synthetic
fertilizers were major contributors to higher
yield. So was the advent of chemical weed
control.

Recent yield trends are sharply upward
as new traits for higher yield potential, dis-
ease and insect resistance, herbicide tol-
erance, stress tolerance and stalk strength
have combined to improve productivity.
A big part of the genetic improvement
in corn occurred because, as a hybrid
crop, there were good financial returns
to breeding companies and a lot more
money invested in breeding corn rather
than other crops. Over the 1951 to 2001
period, winter wheat vyields increased 143
per cent, hay by 90 per cent, barley by 72
per cent and soybeans by 65 per cent.

At least three other factors were
important in improving crop productiv-
ity. There was a major shift from cereals
like barley and particularly oats, as the
horse population dropped, toward corn
and soybeans. Fewer acres were required
for pasture. Farm machinery for planting
and harvesting also improved, dramatically
reducing the on-farm labour requirements.

ACRES REQUIRED

We took the data for the amounts of
poultry and pig meat, eggs and milk pro-
duced in 1951 and 2001 (census data),
used typical rations and feed conversion
efficiencies for each period and calculated
how many acres were required to produce
the amounts of those foods in Ontario.
Ontario’s population increased 150 per

cent but livestock productivity (excluding
beef) tripled and crop yields doubled. It
turned out that the chicken, eggs, milk
and pork produced in 2001 to feed 11.4
million people actually required 42 per
cent less farmland than was required in
1951 to feed 4.6 million people.

Those huge increases in agricultur-
al productivity have freed up space for
housing, recreational space, infrastructure,
industry, forests and wetlands. Also, since
1961, the proportion of disposable income
spent on in-home food has decreased
from 19 to nine per cent. Today, that
means more than $8,000 after-tax per
year for a family of four.

THE FUTURE

My cloudy crystal ball says many of
these trends will continue. | expect to
see corn yields, for example, continue
to increase as traits, already on the
horizon, like drought tolerance, dis-
ease and insect resistance and higher
yield potential, come into production.
Soybeans have been on a yield pla-
teau for the last three decades but top
yields in U.S. high yield contests are
now triple those of our best yields. |
expect to see provincial winter wheat
yields improve dramatically too. Top
producers are close to double the
provincial average. There is still a lot of
room for improvement.

Every time | thought the world might
starve, grain prices went up, farmers
responded with an enormous increase
in productivity and agriculture had that
“Challenge of Abundance” again. Fifty
years ago, | would have thought that
the impressive gains seen in productivity
in the livestock sector were impossible.
| expect animal productivity to continue
to increase, although | think a lot of the
low-hanging fruit has been picked and
the improvements will not be as spec-
tacular as they have been in the past
half-century. »

Dave Hume has been a faculty
member since 1966 at the University of
Guelph.

For more details, visit www.uoguelph.
ca/oac/news/documents/Livestock_

Industry_in_Ontario_102208.pdf

The official publication of the Agricultural Institute of Canada



Membership Benefits

AlC offers Individual, Association and

Corporate memberships.

INDIVIDUAL MEMBERSHIP INCLUDES:

* Access to preferred rates for professional and commercial general liability insurance;

* Weekly AIC Notes with current, relevant news, views, events, and legislative activities;

* Access to a credible network of expertise and contacts in professional and scientific
agriculture;

* One complimentary online subscription to the AIC Scientific Journal of your choice;

* Support for professional development through on-line learning;

» Career advancement opportunities through on-line personnel and volunteer listings;

» Support for your career through science-based information in internationally rec-
ognized scientific journals; and

* Discounts on conferences and workshops.

ASSOCIATION MEMBERSHIP INCLUDES:

* Access to preferred liability insurance rates for your directors and officers;

* Weekly AIC Notes with current, relevant news, views, events, and legislative activ-
ities, sent to members of your staff and executive;

* Access to preferred rates for up to five executive members or staff to attend con-
ferences or professional development activities; and

* Advertising and promotion of your association on the AIC website with a web ad
and link to your site.

CORPORATE MEMBERSHIP INCLUDES:

* Promotion of your business and services to a national audience through web ads,
and preferred sponsorship opportunities;

* A web link to your site from the AIC website;

* Alisting of your corporation in AlC publications;

* Preferred rates as an exhibitor at AIC conferences;

* Invitations to participate in AIC conferences and special events; and

* Individual AIC membership benefits for one official corporate member representative

PLEASE CALL US AT 613.232.9459, EXT. 307 OR SEND AN
EMAIL TO SERVICES@AIC.CA FOR MORE INFORMATION ABOUT
BECOMING AN AIC MEMBER.

Joining the Agriculture Institute of Canada is as easy as
1, 2, 3! Go to www.aic.ca to download a memibership
application or register online!

AIC ASSOCIATION AND CORPORATE MEMBERS

Inside the AIC

Agricultural
¥/ Institute of Canada

“aAIC

Informed. Credible. Current.

BIOTECanada Canadian Society of Agronomy

Boissevain Select Seeds Ltd. Canadian Society of Animal Science

British Columbia Institute of Agrologists Canadian Society of Soil Science

Canadian 4-H Council Council for Agricultural Science and Technology (CAST)

Canadian Agricultural Economics Society Dairy Farmers of Canada

Canadian Consulting Agrologists Association New Brunswick Institute of Agrologists

Canadian Farm Business Management Council Newfoundland & Labrador Institute of Agrologists
Canadian Institute of Food Science and Technology Nova Scotia Institute of Agrologists

Canadian Society for Bioengineering Ontario Institute of Agrologists

Canadian Society for Horticultural Science Prince Edward Island Institute of Agrologists

Sustainable Futures & Spring 2010

29




Buyer’s Guide

AG PRODUCTS AGRI-FOOD RESEARCH AND
Amity Ag Enterprises...........ccccocveereenne. 30 DEVELOPMENT

Agri-Food Research & Development
AGRICULTURAL INFHALIVE....cveeeeeeeeeeee e 25
APPLICATIONS
Bayer Cropscience Inc. .......c..cocevevvenene 16 ASSOCIATIONS

Canadian Fertilizer Institute.................. 18
AGRICULTURAL
BIOTECHNOLOGY BANK
INTERNATIONAL CONFERENCE 012 9
Ag-WESE BI0.......coveereereerieeec e 8

BIOPROCESSING CONTRACT
AGRICULTURAL RESEARCH AND
CONSULTANTS DEVELOPMENT
Agra Point International........................ 25 POS — Pilot Plant Corp........cceeevrvrenns IBC

A Canadian distributor since 1986,
Medicorp Inc. now represents over

50 companies from the U.S. and Europe.

Biosource/ Jackson Bioline
Invitrogen Immunore_sea_lrch Molecular biology products
Reagse_nts in Immunology Secondary Antibodies Bertin
and Signal Trarsductmn Ce[!marque Technologies
Mobio Antibodies and reagents Tissue homogenizer
Laboratories for Inmunohistochemistry equipment and kits

Biochain

DNA, RNA and protein
from tissues and tools
for biomedical research

DNA and RNA extraction
& purification Kits

Mirus
Transfection reagent

AND MORE...

Ask us for our
labware products

CONTACT US FOR MORE INFORMATION:

Phone: 877-733-1900 (Toll Free) Fax: 800-361-8309 (Toll Free)
Email: mktg@medicorp.com Web: www.medicorp.com

AMITY GRAIN BAGGER
An Economical Way to Store Grain

FEATURES:

* Manufactured at our premises

+ Curved tunnel to allow for trouble free operating
* Direct 540 PTO drive to 16" delivery auger

+ Breather screens to release air during filling

= Large, durable 16" delivery auger for high capacity

* New pan design to stop grain feedback

= Hydraulic wheel brakes to ensure maximum fill of bag
+ Hydraulic lift for transporting over rough terrain

CAPACITY:
« 3 tonnes of grain per minute under most conditions

OPTIONS:

= Self-contained hydraulic system

* Hopper for unloading combine or cart directly into bagger
+ Dual wheel attachment for soft ground operation

+10" x 18" transfer conveyor/auger

= 13" x 19" transfer conveyor/auger

+ 6'x 8" hopper mounted on 16" intake auger

ALSO AVAILABLE :
SILAGE / GRAIN BAGS AND SILAGE COVERS

Box 59
Clyde, Alberta TOG 0PO
Ph: (780) 348-5355 or (800) 270-4344

Fax:(780) 348-5275
Email: amity@mcsnet.ca
Website: www.amityag.com

CERTIFIED ORGANIC SEED CORN

De Dell Seeds.......ccceveveeeeveeeereeeee 21
CROP PROTECTION AND

SEED CARE
SYNQGENta.....occovvvevrerereerere e 0BC
ENVIRONMENTAL GROWTH

CHAMBERS AND ROOMS
Conviron (Controlled
Environments Ltd.).......cccccovivrrrnenn. 25

ENVIRONMENTAL TECHNOLOGY
RESEARCH AND DEVELOPMENT

Enviropure Canada............ccceevvveeevrnnns 3
FERTILIZER

Agrium INC. ...oovevveeeee e, IFC
LABORATORY FURNITURE

Unilab Furniture Incorporated............... 13
LABORATORY PRODUCTS

Medicorp INC.....cccovveevvrerreereeeene 30
LAW FIRMS

Darcy & Deacon LLP .........ccccevverrennee 13
MICROSCOPES

AZ — MICrOSCOPE. ....ceeeereeerreeeerieereenenns 20

PROFESSIONAL AGRICGULTURAL

ASSOCIATIONS

Canadian Consulting Agrologists
ASSOCIAtioN .......ccveeveeeeeece e 6

PROFESSIONAL SOCIETIES
Canada’s Associations for Professional
Agronomists and Soil

SCIENtiStS....coveecieee e 21
REAL ESTATE APPRAISALS
Valco Consultants INC.........ccovvevereeenene 13

RESEARCH DEVELOPMENT
Advanced Food Materials Network....... 18

UNIVERSITIES
The Richardson Centre For

Functional Foods ..........ccccceevverienee. 24
University of Alberta

(ALES Department) .........coceevevrererrennne. 4
University of Saskatchewan.................. 12

USED OIL/VEGETABLE OIL FURNACES
AND BOILERS
De-0n SUPPIY ... 21

30 The official publication of the Agricultural Institute of Canada



Navigating new territory?

We'll get you there

Finding your way through the twists and turns
of new product development can be difficult.
Find Your Path to Success by working with the comprehensive resources
of POS Pilot Plant for process development and scale-up,
analytical services, and toll processing. Position Your Product
for global success backed by our systems of regulatory compliance,

quality assurance, and certification to international standards.

PILOT PLANT CORE
Biopracessing Services

37 countries served, 33 years experience, 11 labs,
5 pilot plants, one convenient location.

WWWw.pos.ca Ph: 306-978-2800
E-mail: pos@pos.ca Saskatoon Canada




How do we feed
a growing world

oopulation?

LLers i A ﬁFarm new Iand
O Y 1 i 1 ‘ | \ W
1 ..: ke ;..' ¥ Ry { 1-: : W I':. g4 .. “'. , L] i
; |f. \ i e _II 535 ‘;-1 f-’ ',-'-.' .\1_ ] T /i .
g e Ty , T ‘! | l,.l".i ':-\-Z\‘ AN __- o LAY " ._"| ' { '!‘, o 1?. ; B K AY
{4 *r..l - ! JeB B R ._._ :_'I'-r“-. . ‘;: R ]' \ Y Nl -u 1 /' L' . I \ i .'*_' ‘.' e
_ N\ AR I Ga’t n“loi'e frdrn@mstmg farﬁwland S Tl
A 2~ 1 S e ) u Ve !

syng'énta

The world needs more food. By 2050, there will be another 2 billion people on our planet. How do we
provide enough high-quality food and preserve our environment? At Syngenta, we believe the answer lies
in the boundless potential of plants. We develop new, higher yielding seeds and better ways to protect
crops from insects, weeds and disease. So farmers can get more from existing farmland and take less new
land into cultivation. It's just one way in which we're helping growers around the world to meet the
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