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Global Population Growth Drives Demand
for Food Security, Nutrient Management
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Animal Agriculture, Nutrients, & Food Security
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Animal Agriculture, Nutrient Management
and Global Food Security
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Projected Global Trends in Meat Consumption:
1965-2030 (kg/capita/yr)
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Animal Production Transforms Nutrients from
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Manure and Agriculture

Linked to farming throughout
history of civilization

Primary nutrient source for
food production until 20t
century, still important today

Environmental concerns
about manures emerge in
1970s, now worldwide issue
for water, air quality

Global trends in systems of
animal agriculture, human

diets now forcing changes,

demanding innovations in

manure management
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(Bouwman et al, 2012)

Global Scenarios
(2000-2050)

Base: IAASTD projection

EX: Extensification, 10% production

in mixed systems to pastoral systems

FE: Feed efficiency increases, 10%

lower excretion rates in mixed and
industrial systems

ST: Storage/housing, 10% reduced

emissions from animal infrastructure

IM: Improved recycling, manure

integration into mixed systems

DI: 10% ruminant meat replaced in

human diets by poultry
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Global Trends in Nitrogen Budgets
IAASTD 2050:

“...a world with an increasing
population, continuous
economic growth, increasing
per-capita consumption, and
important shifts in human diets
to more meat and milk
consumption”

“...a 117% increase in global
livestock production, which is
inherently inefficient compared
with crop production ..an
increase in global N and P
surpluses of 23% and 54%

| respectively”
kg N km™ yr”
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. Excess Manure Phosphorus
$85—_ Assuming No Export Of Manure From Farm, 1987

{ [0 e
Tﬁr}é—ﬁ“? S s
AT WO = 1

[snis
ot

Trends in Nutrient
Generation by
US Animal Agriculture

v Geographic intensification of
animal production has led to

large N and P surpluses in many
areas of the USA

v'Feed grain production has
been largely disconnected from
animal production

v'Regional problems with
nonpoint nutrient pollution of
water and air have grown into
national concerns



“Recovery” of Manure Nutrients?
(All USA Livestock, 1997)

W Excreted Recoverable

Million kg
8000

20%

6000 A

4000
37%
B B
0
)\ P

(Kellogg et al., 2000)

Potentially Recoverable N, P
(% Available for Application)

|\ P
Poultry 58 83
Fattened cattle 35 74
Milk Cows 32 68
Swine 23 78

Other beef/dairy* 2 5

*Primarily not confined (grazing, etc.)
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USA Animal Production Trends (1997-2012)
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Hogs & Pigs Inventory: 1997 vs. 2012
(Top 15 States — 94% Inventory of 68 million)
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How Can We Improve Nutrient Use
Efficiency by Animal Agriculture?

A “Global Framework™ ?

1) Strategic, sustainable agri-environmental
policies, tactics, and practices

2) Animal breeding, nutrition and health

3) Comprehensive nutrient management plans —
for the farmstead and cropland

4) Alternative uses for animal by-products —
technological solutions

(Sims and Saylor, 2" International Nutrient Management Workshop, Beijing, China, 2008)
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Nutrient Management & Animal Agriculture:
Perspectives, Strategies and Policies

livestock's long shadow CAST [ssue Paper N

Our Nutrient
World

The challenge to produce more food
and energy with less pollution

Water and Land Issues Associated with
Animal Agricultore; A U.S. Perspective

Global Overview on Nutrient Management

The moat prsnined it 1S nationalpoly aue et 10 reatock, and, and wte s boen th efect ofIvestock
production o the qualty ofsurfboe water and groundwati, (Photo rom Shiterstick,)

UNEDP Global Partnership (FAO, 2006) (CAST, 2012)

Nutrient Management, 2013




Our Nutrient World: The Problem

“The inclusion of livestock in
the food chain substantially

= Full Chain NUEy »
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efficiency, leading to large )
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Our Nutrient World: Key Actions

Key Action #2: Improve NUE for Animal Agriculture
v Animal breeding, housing, and health

v’ Dietary management

v Nutrient management planning

Key Action #3: Improve Fertilizer Value of Manure
v Reduce production, storage, and application losses
v Enhance fertilizer value via manure processing

Key Action #6: Integration and Optimization

v' “...integrate nutrient flows ... such as through spatial
integration of livestock and arable agriculture,
improving NUE for animal manures™
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Nutrient Management Policies- USAs Changlng Vlew
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U.S. judge upholds
Chesapeake Bay plan

District Judge Sylvia Rambo ruled that the EPA was within its authority (September 13, 2013)



Case Study: Chesapeake Bay, USA
“A National Treasure”
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Chesapeake Bay: 2010 Manure Summit

Priority Manure Management Challenges & Actions

1) Achieve nutrient balance on farms, in sub-watersheds

2) Develop markets to sustain manure management
bractices and systems

3) Improve compliance with manure, erosion, and
sediment control rules

4) Improve on-farm infrastructure
5) Advance technologies for manure application

6) Develop and sustain manure processing industries

(Kleinman, et al., 2012)



Manure Nutrient Management

POULTRY

l PN l . “The 4RS” MANURE MANAGEMENT

DELAWARE GUIDELINES

DAIRY

1) Right Source MANURE MANAGEMENT

DELAWARE GUIDELINES

2) Right Rate APPLICATION OF MANURE

DELAWARE GUIDELINES

3) Ri gh’( Time  MANUREMANAGEMENTFOR
ENVIRONMENTAL PROTECTION |
4) Right Place

Univérsity of Delaware - 1992
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Manage All Manure Consitutents

Manure “Contaminants”

1) Pathogens
2) Antimicrobials

Literature Review of
Contaminants in Livestock and 3) Hormones

Poultry Manure and 4 l
Implications for Water Quality ) mpacts

5) Management

v Land application
Storage
Treatments

Subsidies
Regulations

July, 2013
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Manure Nutrient Management: Challenges

1)

2)

Inefficient animal
Manure management
practices in settings
where sustainable
manure use is possible

Agricultural systems
highly efficient at
animal production,
but inefficient at or
disconnected from
sustainable manure
use for (local) crops

Nutrient Use Efficiency
(Output/Input):
N = 36%
P= 35%
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Manure Storage and Application
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Balancing Manure and Soil Fertility?

* Soil test P maps of
Australian dairy farms
highlight practical
challenges of distributing
1000 Meters manure nutrients
uniformly on farms

 Uneven distribution
impacts yields, enhances
risk of P loss to water

0 500 1000 Meters (“Accounting for Nutrients™
i Australian DPI, 2011)
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Animal Nutrition, Manure, and Environment
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Balancing soil fertility in manured soils must

integrate crop and animal nutrition (N:P ratios)
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Mitigate Gaseous Emissions from Animal Agriculture
(NH;, N,O, NO, CH,, VOC, Odors, PM,;,....)

Global N Losses - Agriculture w2000 = 2050
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(Bouwman et al, 2012




Alternative Options for Swine Manure

Baseline Emissions (Tg CO2-eq/yr)
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M Manure-Based Inorganic Fertilizers
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Can We Improve Nutrient Management for
Global Animal Agriculture?

1) Agricultural and environmental |
policy frameworks and
sustained financial support?

2) Systematic, effective education - L
and technology transfer to our .
farming communities? A

. | Integrated, basic and applied — [FeSEy
WY o nutrient management research? '

t 4) Global strategy for “CAFO”s to ,

5‘})

“recouple” animal and crop A
production systems? <

Bottom Line: GPNM should be a leading force in global

efforts to improve nutrlent use efficiency by animal agriculture
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