Research Highlights
2015-2016
Dairy Farmers of Canada (DFC) has been investing in
research in human nutrition and health and dairy production
for decades. Canadian dairy farmers have long recognized
the need and value of research investments to advance
the sector, identify innovative solutions to on farm
challenges and develop high quality, nutritious dairy
products for Canadians.

Governance:
The Canadian Dairy Research Council
The Canadian Dairy Research Council (CDRC) is a new committee
with representation from all provinces and five members of the Board
of Directors of DFC. The CDRC reports to the DFC Board. It guides the
overall development, implementation and delivery of research activities
for dairy production, and human nutrition and health research.
The CDRC completed its first mandate in June 2016 and developed
DFC’s National Strategy for Dairy Research to better coordinate dairy
farmers’ research investments at the national and provincial levels.
The CDRC is also responsible to develop and implement an action
plan to meet the objectives of the National Strategy. As part of this plan,
it will oversee, evaluate and recommend research investments required
to achieve the research outcomes identified in the National Strategy.

Dairy Research Cluster

Dairy Research
for a Healthy World.

Financing
DFC’s annual research
budget totals approximately
$2 million. The value of research
investments leveraged from
DFC funding in 2015-2016 to drive
innovation in the Canadian dairy
sector was $6.6 million. This funding
is directed annually to address
farmers’ priorities for research in
milk production, and human
nutrition and health.

Partners

The DFC Research Team

DFC leverages farmers’ research investments to match
funding with four main partners:

• Isabelle Neiderer, Director, Nutrition
• Émie Désilets, Assistant Director, Dairy Production Research
• Maria Kalergis, National Program Manager, Nutrition,
Scientific Affairs
• Annik L’Espérance, Research Coordinator
• Shelley Crabtree, Communications Specialist

Provincial and Sector Partners

For information:

DFC also finances research initiatives that deliver national
benefits in collaboration with its provincial members and other
sector partners – they include, among others, Dairy Farmers
of Ontario, Les Producteurs de lait du Québec, Alberta Milk,
BC Dairy Association, Dairy Farmers of Manitoba, Novalait Inc.,
Valacta and CanWest DHI.
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Funding Programs
Funding Program

Type

1

Dairy Research Cluster:
themes - genetics and
genomics; sustainable milk
production; human nutrition
and health

2013-2018

Organic Science Cluster:
theme – optimizing animal
health and welfare for
productivity and quality

2013-2018

2

Agriculture and
Agri-Food Canada
Agri-Innovation
Science Clusters
Initiative

DFC’s Expert Scientific Canadian research in role
Advisory Council (ESAC) of dairy in human nutrition

Timeline

Number of
Projects Ongoing Total Program
(2015-2016)
Value
27

$20.5 million
(DFC investment =
$1.1 million/year)

4

Main Funding
Partner(s)
• AAFC
• CDC
• CDN

AAFC investment
of $8 million

• AAFC

(DFC investment =
$61,500)

• Organic Federation
of Canada

• Dalhousie University

Annual
Competition

11

DFC investment =
$600,000/year

• NSERC opportunity for
specific projects

2011-2017

2

$2,576,521 USD

• Dairy Management Inc

and health

3

Dairy Research
Consortium

International research on
the role of dairy in human
nutrition and health

(DFC investments=
$270,000 USD/year
over 3 years)

• Dairy Australia Ltd
• Dutch Dairy Association
• CNIEL
• Danish Dairy
Research Foundation

4

5

NSERC Industrial
Research Chairs
DairyGen Committee
of the Canadian Dairy
Network

Research Chairs –
industry-led priorities

Canadian research in dairy
cattle genetics and genomics

Chair
duration is
5 years

5
Research Chairs

Open
competition

8

DFC investment =
$250,000/year

• NSERC
• Canadian Universities
• sector partners

DFC investment =
$75,000/year

• NSERC
• Genome Canada
• sector partners
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DFC Research
Investment Impact

Dairy Research
for a Healthy World.

2015-2016
Total Research Value

$6.6
million

4

Main Partners

57

∞∞Dairy Research Cluster
∞∞Organic Science Cluster
∞∞ESAC
∞∞Dairy Research Consortium
∞∞DairyGen
∞∞Industrial Research Chairs (5)

6

Research
Projects

Research
Programs

130

160

Students
(PhD, MSc,
undergrad)

1

Communications
and Knowledge
Transfer Plan

15

Canadian
Universities

Scientists

10

Federal
Research
Centres

2

International
Research
Institutions

Research investment benefits
for the dairy sector, the
Canadian economy and
Canadians’ health:

DAIRY GENETICS
AND GENOMICS
• Canadian dairy genetics are among the best in the world!
Since 1988, the total value of Canadian dairy genetic
exports, including dairy cattle, embryos and semen rose
from $68 million to $140 million in 2015.
• Breeding and genetic improvements have resulted in
a 178% increase in milk production per cow from 1970
to 2015 (5,763 kg compared to 10,257 in 2015).
• The average Canadian dairy herd has experienced a faster
rate of genetic gain in the past five years due to genomics,
increasing genetic progress in Holsteins. Before genomics,
the net benefit per cow per year was $84. With genomics
(since 2009) that benefit is $171/cow/year (based on
Pro$ research).

SUSTAINABLE
MILK PRODUCTION
• The Canadian milk production footprints for carbon,
land and water are among the lowest globally:
1.01 kg of CO2 e per kg of milk

DAIRY CATTLE HEALTH,
CARE AND WELFARE
• National eradication programs for serious cattle diseases
have been developed and several diseases, like brucellosis,
have been eradicated from the dairy herd.
• Mastitis research and discoveries are leading to promising
new strategies like controlling pathogens and developing
a vaccine to manage mastitis infections.
• Research outcomes resulted in science-based standards
for the Animal Care Assessment program of DFC’s
proAction program.
• Canadian milk is among the highest quality milk in the
world! Canada has lowered the somatic cell count
standard to 400,000 cells per millilitre of milk since 2012.

HUMAN NUTRITION
AND HEALTH
• Milk products, regardless of their fat content, do not
appear to increase cardiovascular risk. In fact, a growing
body of evidence indicates that milk products are
associated with a reduced risk of cardiovascular disease.
• Milk products are important for weight management.
Evidence to date indicates that an adequate consumption
of milk products may be a key factor in preventing obesity.
• Several studies, including meta-analyses, suggest that
milk products are associated with a reduction in the risk of
metabolic syndrome and type 2 diabetes, important global
health and economic burdens.

20 litres of water per kg of milk
1.7 m2 of land used per kg of milk
• Fewer cows are producing more milk = less environmental
impact. In 2015, 953,200 cows produced 81,766,876 hL
of milk. In 2005, 1,041,400 cows produced 75,556,679 hL
of milk.
• Carbon equivalent emissions from dairy farms were
reduced by over 25% between 1981 and 2006 as
a result of efficiency gains made on farms. This trend
has continued to show a steady decline in GHG emissions
from dairy farms of approximately 1% per year.
• The socio-economic life cycle analysis of the Canadian
dairy sector, based on UNEP/SETAC’s guidelines, was
completed in 2012. A global dairy first!
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DAIRY GENETICS
AND GENOMICS

Research Highlights
2015-2016
Dairy Farmers of Canada, in partnership with the Canadian
Dairy Network and its research committee called DairyGen,
is supporting 12 ongoing research activities in dairy genetics
and genomics through financing programs and partnerships
in the Dairy Research Cluster, the Natural Sciences and
Engineering Research Council of Canada (NSERC) and
Genome Canada.

Dairy Research Cluster

Dairy Research
for a Healthy World.

Expected Outcomes of Ongoing Research:
• Increased rates of genetic and genomic progress, better and
increased selection values for a greater number of traits like
immune response;
• Improved hoof health in Canada and new genetic approaches
to identify and address dairy cattle diseases like Johne’s;
• Advanced application of technologies for early identification
of animal health status and nutritional quality of milk;
• Application of epigenetics and other approaches to
improve reproduction.

Increased
rates of genetic
and genomic
progress, better and
increased selection
values for a greater
number of traits
like immune
response.

Ongoing Projects:

2015-2016 Research Transfer Activities:

1. Development and testing of new methods for genomic
evaluation in dairy cattle –

• 2 scientific papers were published in a peer-reviewed
scientific journal

PI: Flavio Schenkel, University of Guelph

2. Improving hoof health in Canadian dairy farms –
PI: Filippo Miglior, University of Guelph

3. Improving cow health and the nutraceutical value of milk
with Infra-red technology –
PI: Filippo Miglior, University of Guelph

4. Canada’s ten thousand cows genome project –
PI: Flavio Schenkel, University of Guelph

5. Genetic markers associated with high and low immune
response and its implications for disease –
PI: Bonnie Mallard, University of Guelph

• 8 posters and abstracts were presented in
scientific conferences
• 18 information and technical reports were provided
to the industry
• 3 invited presentations were delivered at national
and international conferences
• 4 articles were published to transfer new knowledge
to dairy farmers
• 5 workshops and presentations were delivered to farmers
for knowledge transfer

6. Genetic hallmark of susceptible cows through macrophage
profiling of MAP infected cows: Johne’s-disease-associated
SNPs impair macrophage function –
PIs: Nicolas Gévry, Université Sherbrooke and Nathalie Bissonnette, AAFC – Sherbrooke

7. Epigenetics in embryos from peri-pubertal Holsteins –
PIs: Marc-André Sirard and Claude Robert, Université Laval

8. Testis-specific isozyme of Angiotensin Converting Enzyme
(tACE) as a fertility marker in bulls –
PI: Jacob Thundathill, University of Calgary

9. Genetics of superovulatory responses in Holsteins –
PI: Filippo Miglior, University of Guelph

10. Genetics of bovine milk cholesterol –
PI: Xin Zhao, McGill University

11. Improving feed efficiency and reducing methane emissions
from dairy cows using milk Mid-infrared spectroscopy to
support “green Alberta milk” –
PI: Zhiquan Wang, University of Alberta

12. Increasing feed efficiency and reducing methane emissions
through genomics: A new promising goal for the Canadian
dairy industry PI: Filippo Miglior, University of Guelph and Paul Stothard, University of Alberta
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DAIRY CATTLE HEALTH,
CARE AND WELFARE

Research Highlights
2015-2016
Dairy Farmers of Canada, in partnership with Agriculture and
Agri-Food Canada, the Natural Sciences and Engineering
Research Council of Canada (NSERC), and provincial partners,
is supporting 13 research activities in the areas of dairy cattle
health, care and welfare under the Dairy Research Cluster
Dairy Research Cluster
and the NSERC Industrial Research Chairs program.

Dairy Research
for a Healthy World.

Expected Outcomes of Ongoing Research:
Dairy Cattle Health:
• Establish an accurate national database of dairy cattle diseases
to measure and improve animal health;
• Develop management strategies and identify genetic markers to
improve lactation persistency and cow longevity;
• Improve reproduction practices and performance for cow longevity;
• Identify better natural products for pest repellence and internal
parasite control in dairy cattle;
• Develop best management practices to reduce mastitis in dairy
herds and improve milk quality and food safety;
• Develop treatment strategies and prevention methods to
fight diseases like mastitis and Johne’s on farms.
Dairy Cattle Comfort and Welfare:
• Improve dairy cattle comfort, calf care and welfare on farms with
the development of best management practices for better feeding
practices, facility and stall design, bedding and more;
• Find improved ways to integrate milking robots on farms,
taking into account cow welfare issues.

Improve dairy cattle
comfort, calf care and
welfare on farms.

Ongoing Projects:

2015-2016 Research Transfer Activities:

1. Dairy cow management for the next generation –

• 71 scientific papers were published in a peer-reviewed
scientific journal

PI: Pierre Lacasse, AAFC-Sherbrooke

2. A national dairy cattle health and management
benchmarking study –
PI: David Kelton, University of Guelph

3. Canadian Bovine Mastitis and Milk Quality Research Network –
PIs: Mario Jacques and Simon Dufour, Université de Montréal

4. Sustainable solutions to improve estrous detection and
reproductive efficiency in dairy cows –
PI: Ronaldo Cerri, University of British Columbia

5. Better animal welfare leads to improved animal health and
longevity, and economic advantages to dairy producers –
PI: Doris Pellerin, Université Laval

• 89 posters and abstracts were presented in scientific
conferences
• 6 information and technical reports were provided to
the industry
• 110 invited presentations were delivered at national and
international conferences
• 16 articles were published to transfer new knowledge to
dairy farmers
• 8 workshops and presentations were delivered to farmers
for knowledge transfer

6. Innovative feeding and best management practices for the
very young dairy calf to improve calf performance, welfare,
and future productivity –
PI: Derek Haley, University of Guelph

7. Automatic milking systems: factors affecting health,
productivity and welfare –
PI: Ed Pajor, University of Calgary

8. Effect of exercise and stall modifications on cow comfort
and performance in tie-stall farms –
PI: Elsa Vasseur, University of Guelph

9. Evaluating alternative therapies for the treatment of clinical
mastitis on organic dairies –
PI: David Francoz, Université de Montréal

10. Bioactive products from plants and control of internal and
external parasites in large ruminants –
PI: Simon Lachance, University of Guelph

11. NSERC Industrial Research Chair on Dairy Cattle Welfare
(renewed for a 3rd time) –
Chairs: David Fraser, Dan Weary and Marina von Keyserlingk,
University of British Columbia

12. NSERC Industrial Research Chair on Infectious Diseases
of Dairy Cattle –
Chair: Herman Barkema, University of Calgary

13. NSERC Industrial Research Chair in Sustainable Life
of Dairy Cattle –
Chair: Elsa Vasseur, McGill University
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SUSTAINABLE
MILK PRODUCTION

Research Highlights
2015-2016
Dairy Farmers of Canada, in partnership with Agriculture
and Agri-Food Canada, the Natural Sciences and Engineering
Research Council of Canada (NSERC), and provincial partners,
is supporting eight research activities in sustainable milk
production through the Dairy Research Cluster and the
Dairy Research Cluster
NSERC Industrial Research Chairs program.

Dairy Research
for a Healthy World.

Expected Outcomes of Ongoing Research:
• Develop, measure and benchmark management practices for water
conservation, feeding, cropping and manure storage to improve
whole farm sustainability;
• Improve calculations for the optimal use of protein in dairy rations to
benefit the cow, the farm operation and the environment;
• Identify economical and sustainable alternative methods for cow
bedding, pest management and dairy cattle health;
• Investigate cow diets and the factors that can naturally enrich milk
components like Omega 3s to benefit human health.

Develop best
practices for
water conservation,
feeding, cropping and
manure storage to
improve whole farm
sustainability.

Ongoing Projects:

2015-2016 Research Transfer Activities:

1. Agri-environmental assessment of Canadian dairy farms:
Towards eco-efficient management of forage crops
and manure –

• 7 scientific papers were published in a peer-reviewed
scientific journal

PIs: Martin Chantigny, AAFC-Quebec and Doris Pellerin, Université Laval

2. Mitigation of enteric methane production from dairy cows
and impact on manure emissions: Filling knowledge gaps –
PIs: Chaouki Benchaar, AAFC-Sherbrooke and Rachel Gervais, Université Laval

3. Balancing dairy rations for protein: filling the gaps
and updating formulation models to reduce protein
intake sensibly –
PIs: Hélène Lapierre, AAFC-Sherbrooke and John Cant, University of Guelph

4. Water footprint assessment and optimization for Canadian
dairy farms –

• 1 poster was presented in scientific conferences
• 8 information and technical reports were provided
to the industry
• 9 invited presentations were delivered at national and
international conferences
• 11 articles were published to transfer new knowledge
to dairy farmers
• 11 workshops and presentations were delivered to
farmers for knowledge transfer

PIs: Andrew VanderZaag, AAFC-Ottawa and Robert Gordon, University of Guelph

5. Development of an online interactive self-assessment and
improvement tool (footprinter) to assess and compare
production/management systems –
PI: Edouard Clément, AGECO

6. Increasing the energy of Canadian forages fed to high
producing dairy cows –
PI: Annie Claessens, AAFC-Québec

7. Development of sustainable alternative sources of bedding
for dairy cows –
PI: Renée Bergeron, University of Guelph

8. NSERC Industrial Research Chair - Nutritional Control of the
Production of Milk Components in Dairy Cows –
Chair: Yvan Chouinard, Université Laval
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HUMAN NUTRITION
AND HEALTH

Research Highlights
2015-2016
Dairy Farmers of Canada in partnership with Agriculture and
Agri-Food Canada, the Canadian Dairy Commission and
the Natural Sciences and Engineering Research Council of
Canada (NSERC), is supporting 23 research activities in the
area of human nutrition and health via the Dairy Research
Cluster, ESAC or through the Dairy Research Consortium
(Dairy Management Inc, Dairy Australia Ltd, Dutch Dairy
Association, CNIEL, Danish Dairy Research Foundation).

Dairy Research Cluster

Dairy Research
for a Healthy World.

Expected Outcomes of Ongoing Research:
• Provide important data on the impact of regular fat dairy products
on cardiovascular risk factors and type 2 diabetes with implications
for dietary guidelines related to higher fat dairy products;
• Provide science-based evidence related to the role of dairy
product consumption on satiety, glycemic control, type 2 diabetes,
cardiometabolic diseases, bone and gut health - this information will
support the importance of dairy product consumption on health;
• Supply scientific data for novel food formulations using dairy
products and milk components for better health;
• Supply scientific data that may be useful for health claims related
to satiety, postprandial glycemia and bone health;
• Investigate the role of milk components like choline
and lactoferrin in the diet, especially choline for women
during pregnancy;
• Develop strategies to understand and address low consumption
of dairy products in children;
• Determine whether adding milk products to an exercise intervention
results in greater benefits related to body composition and bone
health for overweight and obese girls.

Provide important
data on the impact of
regular fat dairy products
on cardiovascular risk
factors and type 2 diabetes
with implications for dietary
guidelines related to
higher fat dairy products.

Ongoing Projects:
1. Integrated research program on dairy, dairy fat and
cardiovascular health –
PI: Benoit Lamarche, Université Laval

2. The effect of milk products and novel milk products on
satiety, food intake and metabolic control (glycemia) in
early and late adulthood –
PI: Harvey Anderson, University of Toronto

3. Dairy nutrition and risk of diabetes in vulnerable populations:
novel insights from biomarkers-based approach –
PI: Anthony Hanley, University of Toronto

4. Beneficial effects of milk and fermented dairy products on
intestinal and adipose tissue inflammation, and obesity-linked
cardiometabolic diseases –
PIs: Denis Roy, Université Laval and Martin Lessard, AAFC-Sherbrooke

5. Association between dietary intakes and cardiovascular risk
of Canadians using the Canadian Health Measures Survey
cycles 1+2 –
PI: Susan Whiting, University of Saskatchewan

6. Role of high dairy diet on bone health outcomes in
pregnant women and their offspring in early life (Bone BHIP):
A randomized clinical trial –
PI: Stephanie Atkinson, McMaster University

7. FAMILY (FAmily MILk product two-Year) dose-response study
to enhance bone health –

17. Impact of buttermilk on immune function and the
development of oral tolerance early in life –
PI: Catherine Field, University of Alberta

18. Effects of a weight management intervention with increased
dairy intake on body composition and bone health in
overweight and obese girls –
PI: Andrea Josse, Brick University.

19. A randomized clinical trial on the effect of dietary calcium
intake as compared to calcium supplement on vascular
health in postmenopausal women –
PI: Suzanne Morin, McGill University

20. Role of milk and alternatives on bone material and strength,
body composition and cardio-metabolic risk from childhood
to adulthood through the Pediatric Bone Mineral Accrual
Longitudinal Study –
PI: Hassan Vatanparast, University of Saskatchewan

21. Exercise and dairy protein interactions in the treatment
of obesity and adipose tissue inflammation –
PI: David Wright, University of Guelph

22. Copenhagen cheese studies –
PI: Arne Astrup, University of Copenhagen

23. The impact of low-fat and full-fat dairy consumption
on glucose homeostasis –
PI: Mario Kratz, Fred Hutchinson, Cancer Research Centre

PI: Hope Weiler, McGill University

8. Nutritional synergy between dairy products and other
food nutrients –
PI: Michel Britten, AAFC-Saint-Hyacinthe

9. Concentration of biogenic amines in different Canadian
cheeses and effect of salt concentration on the type of
biogenic amines produced in cheeses –
PI: Daniel St-Gelais, AAFC-Saint-Hyacinthe

10. Milk and dairy products, outstanding sources of vitamin B12:
A farm to fork approach –
PI: Christiane Girard, AAFC-Sherbrooke

11. Regular fat cheese as part of a dietary management for
diabetes treatment and prevention: Proof of concept –
PI: Catherine Chan, University of Alberta

2015-2016 Research Transfer Activities:
• 3 scientific papers were published in a peer-reviewed
scientific journal
• 27 posters and abstracts were presented in
scientific conferences
• 1 information and technical report was provided
to the industry
• 15 invited presentations were delivered at national
and international conferences
• 2 workshops and presentations were delivered to farmers
for knowledge transfer

12. Study of the impact of cheese matrix on postprandial lipemia:
A clinical study –
PI: Patrick Couture, Université Laval

13. Suboptimal riboflavin status in women of childbearing age?
Is dairy a potential solution? –
PI: Tim Green, University of British Columbia

14. Increasing household purchase and child consumption
of milk and milk products: A randomized controlled trial –
PI: Mary Jung, University of British Columbia

15. Investigating the therapeutic potential of vaccenic acid
in intestinal inflammatory diseases –
PI: Spencer Proctor, University of Alberta

16. The influence of vitamin D on monocyte/macrophage
function in patients with Crohn’s disease –
PI: Ernest Seidman, McGill University
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