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Global agricultural output will have to
double in order to meet the expected
demand for food, feed, fiber and

fuel of 2050.

R Economic growth is fueling a Protein
=] population Revolution in global agricu
increase by

2014 2050
Doubling agricultural output to
T ¥ g rowing demand and alleviate
Urbanization s scceiecating. The shi c on hunger will increase pressure on
f he viorid o already-stressed resources, requiring
¢ greater efficiency in agriculture and

food systems.
tantal

70% of exracted
63% 55% 449 70% 8%  waterworcwio

s W

is sed for sariculture,

From 2013 10 2030 — poultry and e0g 2050 — the amount wil ba even greatar in the.
demand wi i se by 63% chnological progress of policy
44% flow

lincrease
por po 1/3 of agriul

output
s lost end wasted after hervest.” .‘

UNIVERSITY OF NEBRASKA-LINCOLN

Competition for Limited Resources




rdiness zones are shifting toward the poles

as the climate changes
USDA Plant Hardiness Zone Maps
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Figure 1. Comparison ofthe 1990 and 2012 USDAPIant Hardiness Zone Maps. Image credit. USDAand Arbor Day
Foundation.
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THE GLOBAL AGRICULTURAL PRODUCTIVITY (GAP) INDEX™

000 ActialTP
‘s et et f TP Grawih Doubls utput by 2050
= o Rt ofFP Growth o Curent GAP nde et

UNIVERSITY OF NEBRASKA-LINCOLN

Total factor productivity index projections
200
o 1: nominal §
. 1% per year, real § )
- - Scenario 1 R&D constant, nominal S, g
with ane-time cul of 25% in 2014 e
160 .
e
140 =k — =3
Ner. ot ong
Pordt?-3220 0 et
120 e
e
100 A//(
; /
60 4
a0
20
Base year: 2008 = 100
1960 1950 2000 2010 2020 2% 2040 2060
‘Souree: Ecenonic Resasreh Serviee.

35



UNIVERSITY OF NEBRASKA-LINCOLN

DEPARTMENT
oF
AGRICUTURE

UNIVERSITY OF NEBRASKA-LINCOLN

(4
N GROWING A HEALTHY FUTURE
IANR. FOOD * FUEL * WATER ¢« LANDSCAPES  PEOPLE

= PCAST (Ag Research, Antibiotics)
= AGree
= Chicago Council on Global Affairs
= STEM Ag and Food Council
= Council on Competitiveness
= Foundation for Food and Ag Research
= NAAAS (Animal Ag / Science)
NNMI (Food Factory of the Future)
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Feeding the World

By 2050 we'll need to feed two billion more
people. How can we do
overwhelming the planet?

PHOTOGRAPHS BY GEORGE STEINMETZ
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In reality we must continue to evolve....

“l believe and in my opinion”
has replaced
“I know or the facts clearly prove”
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Unlike know, believe covers a wide range of
credulity. Know is more constrained; its verity
must be demonstrable. Believe needs no more
than the statement “I believe” something to be
true, leaving it to the listener to supply the
factual base — no matter how slim or wobbly —
for where to place the belief on the continuum
that ranges from pure speculation to pure fact.
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Disconnect from nature and nurture

Radical lack of understanding of real biology
and science

Lack of understanding of cause and effect
Fiercely held anti-belief systems against:
* BIG

+ CORPORATE

* INDUSTRIAL / “BIG-AG”

* CAPITALISM/PROFIT

A1
Living in 2015
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Selective belief in science
* e.g. climate science vs biotechnology
Willingness to sacrifice human life for “beliefs”
* Anti-vaxxers
* Food Safety
* Anti-technology
Lack of understanding of animal well-being and
health (particularly relative to human health)

Social elitism in place of freedom of choice

&
Living in 2015
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Has the Food Movement's
Moment Finally Arrived?

What happens when you put Mark Bittman

and Mickael Pollan i rgom with a couple of ? ?
hundred well-heeled foodies—and a few dozen

conventional farmers.

Mark Bitman, Sam
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Giving up beef will reduce carbon
footprint more than cars, says expert

imes e greenhouss gases.
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Cattle

Every year in the United States, approximately 35 million cattle are raised for beef,"™ 9 million cows for
milk,*® and 450,000 calves for veal. """

Most cattle raised for beef are castrated, de-horned, and branded,™® painful procedures often performed without
any anesthesia.'”""" For seven months, calves graze on the range™"" before they are transported to

feedlots, """ where they are fattened on unnatural diets."™* Within six months. they reach market weight of 544
kg (1,200 Ib)"™ and are trucked to slaughter. As with other animals to be killed for food. cattle are not given any
food, water, or protection from the elements during the journey."®

Cows in the dairy industry endure annual cycles of artificial insemination, mechanized milking for 10 out of 12
months"” (including 7 months of their 9-month pregnancies). and giving birth. Many are routinely given
hormones to increase milk yield."® According to John Webster, “[t]he amount of work done by the [dairy] cow
in peak lactation is immense. To achieve a comparable high work rate a human would have to jog for about six
hours a day, every day.”"™ In the U.S. industry, cows, overwhelmingly Holsteins, ™ produce an average of 729
days of milk, ™" which corresponds to 2.4 lactations, before they are considered “spent” and are sent for
slaugher at an average of less than 5 years of age."> Cows can naturally live more than 20 years.
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A PUBLIC VOICE
ASSOCIATION OF PUBLIC AND LAND-GRANT UNIVERSITIES

HOME :: A PUBLIC VOICE

Public Universities & Veterinary Medical Colleges
Groups Announce Creation of Task Force on
Antibiotic Resistance in Production Agriculture
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Critical Role of Animal Science Research in
Food Security and Sustainability

Committee on Considerations for the Future of
Animal Science Research

Science and Technology for Sustainability Program
Policy and Global Affairs

Board on Agriculture and Natusal Resources
Division on Earth and Life Studies

NATIONAL RESEARCH COUNCIL

OF THE NATIONAL ACADEMIES
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Critical Role of Animal Science Research in
Food Security and Sustainability

Committee on Considerations for the Future of
Animal Science Research

* Societal concerns on technology adoption

* Efficiency of nutrient utilization and gene expression

* Non-human use feed ingredients as alternatives

* Reduce sub-therapeutic antibiotic use

* Animal welfare and well-being capacity

* Geographically appropriate climate-change adaptive strategies
* Reduce greenhouse gas emissions

. bi r ing — i.e. water and fuel use

* Global ag development for animal protein production
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7' Waterj»Food 9 F0OD e FUTURE Rural Future Landscape
‘The Robert B. Daugherty National Center for “
Water for Food Institute Agricuttural Uteracy fU‘UFES
Pant Sionca Red Moat
Innovation Innovation

et Nebiaska

Number One in Feeding OurFutsre

Gut Function Intiative
Center for the Prevention of Obesity
Nebraska Gateway for Nutrigenomics
Redox Biology Center
Nebraska Center for Virology
Food Allergen Research and Resource Program
Nebraska Aliance for Advanced Food Sanitation
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>Host factors
->Microbial factors
Dietary factors

How does the gut ecosystem
develop and function in individuals?
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Translation

“novel anti/pro-microbials
prebiotics and functional foods
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Innovation Campus
Phase 1 Building — 380,000 sq. feet

COHAQI’O NEBRASKA
@Foods INNOVATION

Food you love CAMPUS
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Innovation Campus
Phase 1 Building — 380,000 sq. feeg‘.

=
NEBRASKA
. INNOVATION
e . CAMPUS
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NEBRASKA
INNOVATION
CAMPUS
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* Specializes in improving Sipatch ﬁ- :
animal health, focusing on : _
radio frequency ear tag 53’3";‘“7“%mmc.m,mhnn Wi
technology and data — =
collection platforms for
the BEEF and PORK o DT

industries.
¢ 2014 graduate of the
NMotion Accelerator, a
13-week, mentor-driven
startup accelerator.




UNIVERSITY OF NEBRASKA-LINCOLN

METAGENOME
ANALYTICS _

¢ A start-up bioinformatics company led by =
Andy Benson, W.W. Marshall Distinguished
Professor

* MGA partners:

— Khalid Sayood, professor of electrical and computer
engineering

— Robhita Sinha, postdoctoral researcher
— Ufuk Nalbantoglu, Erciyes Univ in Turkey

— UNL graduate The “Ty” Nguyen of Professional
Computer Solutions
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PHENO-Summit NEBRASKA
October 2015 Campus

CAMPUS
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Platform Suspension System
= Cantributors:
« Mechanical and Materials Engineering. P |
College of Engineering — Mechanical
design and construction, controls design "
CALMIT - Wireless Instrument Pod .~
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And We Need to Work Globally!
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Where We Are

. - y
CHINA (Northwest A&F, China Ag, IWHR), BRAZIL (ESALQ, CAPES, BSMP, UFRGS), INDIA (IARI,
MSSRF, JAIN, NIFTEM), TURKEY (Ataturk University), NETHERLANDS (UNESCO-IHE), ETHIOPIA,
MIDDLE EAST (USAID/MENA, NASA Drought), TANZANIA (CIRCLES), VIETNAM (LMPPI-Harvard

Kennedy School). INDONESIA (Bogor, USBI),
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ABSTRACT: A methodology was developed and used
to determine environmental footprints of beef cattle
produced at the U.S. Meat Animal Research Center
(MARQ) in Clay Center., NE. with the goal of quan-
tifying improvements achieved over the past 40 yr.
Information for MARC operations was gathered and
used to establish parameters representing their produc-
tion system with the Integrated Farm System Model.
The MARC farm. cow—calf. and feedlot operations
were each simulated over recent historical weather to
evaluate performance. environmental impact. and eco-
nomics. The current farm operation included 841 ha of
alfalfa and 1,160 ha of corn to produce feed predomi-
nately for the beef herd of 5,500 cows, 1,180 replace-
ment cattle, and 3,724 cattle finished per year. Spring
and fall cow-calf herds were fed on 9.713 ha of pas-
tureland supplemented through the winter with hay and
silage produced by the farm operation. Feedlot cattle
were backgrounded for 3 mo on hay and silage with
some grain and finished over 7 mo on a diet high in
com and wet distillers grain. For weather year 2011,
simulated feed production and use. cnergy use. and
production costs were within 1% of actual records. A

25-yr simulation of their current production system
gave an average annual carbon footprint of 10.9 =
0.6 kg of CO, equivalent units per kg BW sold. and the
energy required to produce that beef (energy footprint)
was 26.5 = 4.5 MJ/kg BW. The annual water required
(water footprint) was 21.300 = 5.600 L’kg BW sold.
and the water footprint excluding precipitation was
2.790 + 910 L/kg BW. The simulated annual cost of
producing their beef was USS2.11 = 0.05/kg BW. Sim-
ulation of the production practices of 2005 indicated
that the inclusion of distillers grain in animal diets has
had a relatively small effect on environmental foot-
prints except that reactive nitrogen loss has increased
10%. Compared to 1970, the carbon footprint of the
beef produced has decreased 6% with no change in the
energy footprint. a 3% reduction in the reactive nitro-
gen footprint, and a 6% reduction in the real cost of
production. The water footprint, excluding precipita-
tion, has increased 42% due to greater use of imigated
com production. This proven methodology provides
a means for developing the production data needed
to support regional and national full life cycle assess-
ments of the sustainability of beef.

'M SCI 2013, 91:5427-5437
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