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Expert Forecasters: Mike Hutjens, IL; Gordie Jones, WI; Jeff Stevenson, KS; Pam Ruegg, MI; Chad Dechow, PA; George Seidel, CO;
Bob Cushman, NB; Tony McNeel, MI; Louise Holt, VT; Hilary Dobson, UK; Martin Sheldon, UK; Patrice Humblot; SE




The Past. Looking back to KY in 1950’s
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USA findings: Dairy feeds most people from USA land base
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Population (1,000 people)

World view: Growth of population will be in Africa and Asia
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Britt et al. 2018. J. Dairy Sc. 101 (5): 3722-3741. Data source: FAOSTAT 2017.



World view: Demand for dairy will be strong

Estimated Glolrfal Milk Consunl'\ption in 2017 Iand 2067, kg

2067 @ FAO, 119 kg 1,249,500,000,000 | 1°1%
2067 @ EAT-Lancet, 91 kg 147%
2017 @ FAO, 87 kg 652,524,057,600| 1 0o, @
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0 00 0 00
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World view: How many dairy cows to meet demand

1.25% increase/yr 249,500,799
Dairy Cows Needed in 2067 with
Different Milk Yield Averages

2X of 2017 Average 262,657,953

2017 Average 525,315,906

Average Yield Per Cow in 2067
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World view: 20 countries produce 75% of cow’s milk
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Current view: Cow’s milk is mostly consumed in non-fluid forms in the USA.

Caseins and other proteins: A1, A2, better cheese yields, etc.
Fatty acids: Beneficial to health

SCC: 200,00 or lower

Processing: Best for ultrafiltration, UHT, aseptic packaging
New Products: USA seems to be lagging




USA milk supply: Milk supply growth exceeds population growth.
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USDA estimated components of USA milk supply on a milk fat basis are 3.7% fat solids, 8.8% skim solids.



USA markets: Balancing volume and components with % instead of pounds
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View ahead: Milk prices in USA will continue to be VOLATILE!
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Original data: Hoard’s Dairyman April 25, 2018, page 264.
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Future: Shareholders and politicians focus on short-term results

LL STREET JOURNAL,
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Nay Lake years ta pay off,
lways react too kindly.

ing they should be more patient than
sell-sice analysts. Mr: Koller says there
isn't a lot of evidence that proves
shareholders want executives 1o fixate
on the short term.

Even so, the number of publicly
traded companies is shrinking. That
trend is partly driven by the increas-
irge on executives, reported in
multiple studies, to put immediate
performance before invesiing in the
future, Business leaders are tired of
feeling forced to make short-term de-
cisions that could be to the detriment
of their companies’ long-term health,

This hits companies young and old.
Birnes & Noble Inc. Chatrmian Leonard
Rigzio said in October the bookseller
i& considering going private because

is difticult
?n‘j"m:m on the fong-term band-
wagon i easier said than done. The
three most valuable companies by
market capitalization—Apple, Ama-




Future: Population, land for food production and climate change.
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Temperature change from 1971-1999 average (°F)

https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections

Future: Adapting to climate change on dairy farms

Non-treated

Healthy Roots

N

o

1990

2000

2010 2020 2030 2040 2050 2060 2070 2080

2090

2100

Temperature change from 1971-1999 average (°C)



USA future climate examples: https://fitzlab.shinyapps.io/cityapp/
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Looking ahead: Understanding the dairy herd as a SUPERORGANISM
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We cannot learn about herds bytudying these: ( 1
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Disruptive: Open source research and dissemination 1
(Why do we need journals when our base is declining?)

_Dairy Farmers
N

Blockchain USDA ARS Scientists

USDA United States Department of Agriculture
_ Agricultural Research Service

Animal Genomics and Improvement Laborato

) Dalry Research Ctrs. i Data Centers

I

Dairy Scientists
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DR s EEe
MANAGEMENT SYSTEMS

Parlor Sensors




Looking ahead. Genetics of cows of the future

Efficient, smaller
environmental
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Gene based,
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Genetics of the future: Four global dairy cattle lines
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Genetics of the future: Focus shifts to understanding “epigenetics”

Environmental Action _‘ weeks, months, years )—» Observed Response

B Genetic

O Epigenetic (broadly defined)

Incidence, metritis
Incidence, ketosis
Incidence, RP
Days to 1st Al

First calving interval
Incidence, mastitis
SCC average
Persistency of yield
Productive life
Lifetime protein
Age first calving
Lifetime fat
Lifetime milk

Days to 1st CL
Energy balance
Net income

BCS

Dry matter intake
ME protein

ME

ME milk

Lactose%
Protein%

Fat%

Retrospective analyses of Big Data
and temporal relationships

(RNAs, Methylation, Histone Acetylation)

7 o or

( 81% )

N L

30% 40% 50% 60% 70% 80% 90%

100%

Bennet Cassell, Using Heritability for Genetic Improvement

https://pubs.ext.vt.edu/404/404-084/404-084.htm|




Sensors and robotics: Artificial Intelligence in dairy management
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Mechanisms: How does weight loss affect fertility of a cow’s eggs?

“Britt Hypothesis” Here’s what observed.
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Pregnancy rate per timed Al (%)
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The Britt Hypothesis: 22 years later...

Carvalho et al, J Dairy Science 97:3666-3683, 2014
423 cows

Pregnancy Rates (%)
-4 | to Timed Al in Holstein cows

i 675 cows

_ 38%

789 cows

Maintained

Body Condition Change During 3 Weeks Postpartum



Future: Do cows have to lose weight to have high yields?
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Future: Will some bulls produce daughters that are more robust?
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Resilience: Example of genetic resilience through variation in a trait.
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T gk ool Tom V. L. Berghof*, Marieke Poppe and Han A. Mulder. 2019.
5 — — More resilienit Opportunities to Improve Resilience in Animal Breeding Programs
Frontiers in Genetics 14 January 2019 doi: 10.3389/fgene.2018.00692
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Creating line: Breeding in the petri dish?

Harvest and culture
Culture & Bovine Inner Cell Mass cells with
scan genome Blastocyst growth factors
of ICM cell

One

Fertilized Generation
Oocytes Per

Month
3-D Printing? Wow!

Culture stem cells
with special growth

IVM & modifiers

IVF

Oogonia &

Spermatogonia O. Hikabe et al. 2016. Reconstitution in vitro of the entire
cycle of the mouse female germ line. Nature 539: 299-303

“Oocytes” &
“Spermatozoa”

Culture oogonia and spermatogonia
with meiotic factors

Source: https://www.the-scientist.com/?articles.view/articleNo/47256/title/From-Stem-Cell-to-Oocyte-In-a-Dish/




Managing epigenome: Feed bulls differently in the future to affect progeny?

Low/high
paternal suga . . q
SRmES _ Many epigenetic strategies
Males only fed high — . g
sugar for short period p ( 9 E
Males mated with = x> % Precise DNA
normal-fed females 5 .
< Nutrition Regulators
Reprogramming of 2
embryonic genome S
Environ-
o Stem Cell
e mental
3 Transfers
Control
\ %
Conserved i =]
Male offspring have Su(var) signature g
increased obesity: ﬁ | =
o
<

Ost, A. et al (2014). Paternal Diet Defines Offspring Chromatin State
and Intergenerational Obesity. Cell 159(6): 1352-1364.



Looking ahead: Managing the microbiome to benefit crops and cows.

Agronomic Environmental Cow Specific Therapeutic




Thank You for this Opportunity




