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Wetlands loss expands interface

In g

Wetlands and Wetland Buffers Converted to
Cropland, 2003-2012

2,500 - 5,000 Acres

5,001 - 7,500 Aores

7,501 - 10,000 Ages
I io0.001- 15,000 Aces
B - 15001 Aces
- No Wetlands Data

Environmental Working Group 2013




Turkeys sold, 2007

United Siates Total

295,793,159
OF-M162
L5 Depariman of Agricubere, Mational Agricutural Siatishcs Senica

USDA, National Agricultural Statistics Service 2007






David Joles, Star Tribune






‘Hot spots’ confound
geography for causality

==

High risk
Moderate risk
Low risk

Morse et al. 2012



Causality’s direction-reversed

"Guangdong

= Utilized FDI of Guangdong
™, (USS$ million)

. A 21,798

: 19,167 19,535 20.261
41 17,126
- ' L 14,511
p ' 12,364 ‘\ ‘l || ||

2005 2006 2007 2008 2009 2010 2011

H on g KO n g Source: Guangdong Statistical Yearbook, 2011




Landscapes are globalized...

Globalized Croplands Globalized Pasturelands Globalized Forests

Percent of land surface
whose agricultural harvests
are consumed abroad. ..

Bergmann and Holmberg 2014




...by circuits of capital

Croplands Pasturelands Forests

Capital
Accumulation ¢
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Earth is now Planet Farm
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Smil 2002, FAOSTAT 2010




A globe of livestock and poultry

Livestock
per sq. km

<1
[ ]1-10
10 - 100
B 100 - 1,000
I 1,000+

Wallace et al. submitted
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Farm consolidation

=== Total number of operations
== Average number of heads per operation
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Increasing virulence in H5/H7

Country Year HPAIV  Index Flock Type Refs

Type
Australia 1976 | H7N7 Combined broiler and egg | Westhury (1998)
(Victaoria) layer farm
USA (Pens.) 1983 HS Bean et al. (1985), J. Virol 54;
Henzler et al. (2003)
Australia 1985 Multi-aged chicken farm Westbury (1998)
(Victaria) (120k) (broiler-breeders,
broilers, layers & pullets)
Australia Broiler-breeders (>13k) Westhury (1998)
(Victaoria)
UK Norfolk Turkeys Wood et al. (1994), Archives of
Virology 134:185-194
Mexico Commercial layers Horimoto et al. (1995), Virology
213

Australia Egg layer (22k) (Multi-age)
(Queensland)
Pakistan

China First isolated from Geese Comment: different from other
instances in that it is the only
reassortant (check origin of
different genes)

Atkins et al. 2010




Australia

Commercial broiler-
breeder (128k birds)

Sellek et @l (2003), Avian Dis 47

Italy

Backyard

Capua et al. (1999) cited in
Capua & Alexander (2004)

Italy

Meat turkey flock

Banks et al .(2001), Arch Virol
146

Chile

Broiler breeder (app 560k
hens)

Suarez et al. (2004)

Holland

Commercial layers, 2
flocks (7k and 21k)

Stegeman et al. (2004), 11D 190

Pakistan

Commercial layer (41
flocks with 700k birds)

Naeem et al. (2007}, Avian Dis
51

Canada (Brit.
Col.)

Broiler breeders (2 flocks,
9k and 8k)

Bowes et al. (2004) Avian Dis
48, Pasik cited in Berhane

ISA Texas

Broiler chicken flock (6.6k)

Pelzel et al. (2006), JAVIMA
(virus only pathogenic in birds
co-infected with M.
gallisepticum

Canada
(Saskatchewan)

Broiler breeders (53k)

Berhane et al. (2009) EID 15

LK

Free-range layers (25k)

DEFRA, SCoFCAH Mtg, 18/06/08
(‘possible mutation’)

Spain

Laying hens (308k)

Anon., SCoFCAH Mtg, 03/05/10




Modeling virulence in poultry

Increasing
harvesting rate

h increases
virulence selected

>
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Optimal virulences

Transmission
Loss of infectiousness
20 30 40 50
Virulence rate (9)

Atkins et al. 2010



Seroepidemiology

Odds Ratio
(95% Cl)

Anti-H9-
Positive

Anti-H5-
Positive

Subjects

Group Tested P Valuey

o, FIgy, f"f::-,l

Poultry retailers in food market 252

2 (0.8)

39 (15.5] —14.00 (4.92-39.81)  <0.001

—Foultry wholesalers in poultry 244
~———wholesale market

2 (0.8)

15@ 5.49 (1.81-16.69) 0,003

orkers in large-scale poultry-

~——Dbreeding enterprisej:

?[Tﬂ/\.q.m (1.34-16.56) 0.01

Farmers in small-scale rural
poultry farm§

Workers in pig-breeding
enterprise

Retailers of goods other than
poultry in food market

24 (2.8) 2.48 (0.84-7.29)

5 (2.7) 2.42 (0.63-9.23)

4(18)  1.42(0.35-5.75) 0.63

Wang et al. 2009




Phylogenetic evidence rolling in
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‘Wildtype’ influenza diversity...
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22 27 31 36 40 44 4812327 36 40 44 48|31 35 40 44 48| 31 35 40 44 313644 48] 36 40 44 48
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year isolates

Latorre-Margalef et al. 2014




...now found at industrial sites
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Increasing spillover across
poultry...
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Olson et al. 2014




...as well as into humans

Influenza A Subtypes: Species Affected

Hemagglutinin

SubType
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Other Animals

Other Animals

Other Animals

MNeuraminidase

SubType People Poultry Pigs

2
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N1 o
N2
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N5
MNé&
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NG
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CDC 2014




Intercontinental
reassortment

Gene Segments, Hosts,
and Years of Introduction

~1998

—_—

Triple
Reassortant

PB1
=y

Classical
Swine

I Eura'sian
SN 2009 A(H1N1)

Garten et al. 2009



Poultry breeders block
Immune resistance
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Does fl u’iaml’ poultry?
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Poultry farms, 2012

0 100
—
Miles

National Agricultural Statistics Service 2013




Broilers, 2007

Density Lavel

None

Food and Water Watch 2010




Layers, 2007/

Food and Water Watch 2010




Antibiotic use in livestock
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Van Boeckel et al. 2015



Not so biosecure or inert




Industrially produced poultry
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Industrially produced hog
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To sum up the problem

* Large-scale
monoculture &
cash crops

* Low diversity of
breeds & seeds

* Long-distance
transport

» Exposure to international
markets

» Weakened public services
 Land grabbing
* Public debt

* Emerging infectious
diseases
* Biodiversity collapse

* Fragile animal and public
health systems

Gilbert et al. 2015



Multiple diseconomies of scale
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