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* Wood and Fiber "
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Supporting
Services

Cultural
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* Spiritual

* Aesthetic

* Educational
* Recreational

Source: Millenium Ecosystem Assessment, 2005.

¢ Nutrient Cycling

* Soil Formation

¢ Primary Production
* Habitat Provision

* Climate Regulation
* Flood Regulation
* Water Purification
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osystem engineers (usually nesting not foraging)




energy “lost’

Top-down versus bottom-
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lo the ecological roles of birds fit in on agricultura

Beneficial or detrimental?










Herbivores like
caterpillars can do
tremendous
damage to native
and cultivated
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ans it is difficult for an insect herbivore to develop a “one
ts all” defense against bird insectivores.
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Photos by Richard Hickson
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sts or weed seed control?

perimental studies in agroecosystems
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Alan Brock

alatable varieties

cant crop pests

milar situation in rice fields

- & Phil Kahler
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y ecosystem services provided by pest predators and pollinators increase quantity and quality of
2014 Proceedings of the Royal Society B: Biological Sciences 281(1779):20133148 DOI: 10.1098 / rspb.201
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Percentage seed removed /day

Vertebrate + Vertebeate No exclosure
Inveriebrate exclosure
exclusure

W isttrial  Q2nd tnal
Post-dispersal weed seed predation in Michigan crop fields as a

agricultural landscape structure.
Menalled et al. 2000 Agriculture, Ecosystems and Environment 77 (

ely need more research in this area
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Short-eared owl

Red-tailed hawk - Greg

eared owl
ard Hickson

Red-tailed hawk - Snowmanradio



Shrikes will take
insects, small birds a
mammals, lizards, and
amphibians.






https://commons.wikimedia.org/wiki/User:Howcheng
https://commons.wikimedia.org/wiki/User:Davefoc

Black-tailed jackrabbit
Photo by Gary L. Clark

Desert cottontail
Photo by Howcheng




Photo by
A juvenile Red-tailed Hawk

eating its
prey (California meadow vole
Microtus californicus); seaside
bluffs of Half Moon Bay,
California.
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ch-year red-tailed hawk
oto from Fordham University
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*1400 +2600 bird species
*50,000 — 80,000 plant species
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& D.J. Levey. 1998. Directed seed dispersal by bellbirds in a tropical cloud
Natl. Acad. Sci. USA 95: 6204-6207.




Seed dispersal by birds
and mammals drives
plant succession in many
habitats
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cks &; geese, shorebirds, gulls, rails

Disperse seeds of aquatic plants
and eggs of invertebrates

Green & Elmberg 2014 Biol. Rev. 89, pp. 105-122.




Long distance

“~ ' SGuitable sites




-
(=2}

—s
i
"

—
N

s
o

S
3
§
g
8
3
5

Continuous Fragments
forest

g1 Seed remaval ditfers between trees In the continuoes forest and small
fragments (Mann-Whitney Ui, U = 31.5, F < 0.01). This dfference remaing
1Or 10 CONINUOUS forest Lraes Cadt Iy comparable in rop sie 10 Mragmant Lo
(Mann-Whitney U test, IV = 22 P < 0.03)

m Seedlings o

Juveniles

Fragments  Continuous
(< 35 ha) forest

& H.E. Howe. 2003. Forest fragmentation severs mutualism betwe
s and an endemic African tree. Proc. Natl. Acad. Sci. USA 100: 14052
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A review and synthesis of bird and rodent damage estimates to select
California crops Crop Protection 30 (2011) 11091116

Karen Gebhardt*®, Aaron M. Anderson®, Katy N. Kirkpatrick®, Stephanie A. Shwiff **

Table 2

Expected yield loss per damaged acre, percent of total acreage that suffers damage,
and percent of total yield that is lost o bird and rodent pests.

Crop Expected Yield Acres Damaged  Expected Damage
Loss Per Damaged (% of total) (% yield loss)
Acre (%)

5.1 508 26

118 83

95 40

04 0.0 02

Cherries 11.1 38

Citrus, oranges 10 03

Citrus, lemons 35 1.1

Grapes, table 54 36

i 107 12

Hay, alfalfa 240 41

Lettuce 6.1 26

[ Melons 42 0.7

Nursery, flower 30 06

Nursery, 50 50

container

[ Peaches 1.6 06

Pistachios 84 45

Rice 0.7 03

Rice, wild 54 50

Spinach 6.1 26
Strawberry 26

Tomato 08 02

Walnut 50 20




Bird damage to select fruit crops: The cost of damage and the benefits
of control in five states Crop Protection 52 (2013) 103—109

A. Anderson®*, CA. Lindell ®, KM. Moxcey?, W.F. Siemer¢, G.M. Linz¢, P.D. Curtis ¢,
J.E. Carroll €, C.L. Burrows €, ].R. Boulanger €, KM.M. Steensma’, S.A. Shwiff?

Table 8
Current bird damage in fruit production by crop and state.

Blueberry Wine grape  Honeycrisp  Sweet Tart cherry
apple cherry

_Damage — per hectare

CA 52063 $247 $1129
Ml $1871 $430 $1885 $746 $225
NY  $1609 $230 $3892 $5197 $430
OR  $4571 $573 $299 $746 $104
WA  $2444 $946 $7267 $2417 $3042

—_ ide
m:;%m ; Lol
472268 STAUS 906 2090723 $2,251,261

NY §$585,753 $3452595 $1373583  §1,188371 $261,530
OR $11,238095 $2675986  $23.454 $3,253331 $27,062
WA $4653,105 $12892063 $26,758486 $31974215 $1,843721
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Orchard]l Orchard? Orchard3 Orchard4 Orchard S  Orchard 6
Orchard

Net value of bird activity (%)

Figure 5 Net value of bird activity in apple orchards when considering a cost-benefit trade-off
(L.e., reduction in insect damaged fruit minus amount of bird damaged fruit). Orchards are listed 1-6
from lowest intensity management to highest intensity, Ervor bars show 95% confidence intervals,




DOL 30 1111/1365-2664 13172

RESEARCH ARTICLE Journal of Agpbed Ecology g

Falcons using orchard nest boxes reduce fruit-eating bird
abundances and provide economic benefits for a fruit-growing
region

Megan E. Shave!2 () | Stephanie A. Shwiff’ | Julie L. Elser’ | Catherine A. Lindell™2#

swee

Number of frait cating bieds

. : * Regional bene
C Tem 1 million

Sweet Thee
Crop

FIGURE 4 nNumbers of fruit-eating birds (medians and
interquartile ranges [IQRs]) observed per 10-man survey in
fixed-width survey areas at sweet and tart orchard blocks with
and without active nest boxes. Boxplot whitkers extend

1.5 1QRs
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» Fewer birds in areas with falcons

® Less crop damage

e $200 - $300/ha benefit
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grapes that "embodied practices t
considered more natural”

In this case nest boxes for kestrels







Figure 1. Birds provide ecosystem services such as pest and weed control (a and
¢) and disservices such as intraguild predation and crop damage (b and d)

in agroccosystems, This panel of images illustrates (a) an Ewrasian hoopoe
(Upupa epops) carrying a mole cricket, a potential crop pest; (b) an castern

bluebird (Sialia sialis) with a spider, demonstrating intraguild predation; (¢) a

twite (Carduclis flavirostris) feeding on weed seeds; and (d) a juvenile Lewis's
woodpecker (Melanerpes lewis) consuming an apple and causing crop damage.
Photographs: (a) Matthias Tsclumi, (b) Brian Lasenby/Shutterstock.com, (¢)
Pettery Hyténen, and (d) Megan Miller.
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Maximizing ecosystem services from conservation biological
control: The role of habitat management

Ansa K. Faadler ™*, Doug A, Landis®, Steve D. Wranen”

Landscapc diversity enhances l)iol()gical control of an introduced
crop pest in the north-central USA

M. M. Garpiner." D. A. Lanpis.' C. Gratron.” C. D. DiFonzo.! M. O'NeaL.’ J. M. Cuacon® M. T. Wavo,'
N. P. Scumint,” E. E. MueLLer.” axo G. E. Hemverr?




EFFECT OF ARTIFICIAL PERCHES AND NESTS IN ATTRACTING RAFPTORS TO
ORCHARDS

LEONARD R, ASKHAM, Departmsent of Hommculoure and Landscape Aschnecnme, Washingoon Stne Upversity, Pullaoss
Waskangion 9916488414

ABSTRACT Aruficial perches and nest boxes were placed in three Pacific Noethwest o 0 Msess Dheir effecnn eness
in anacting bands of poey 1o reduce pulations. The dasa mdcaned thae durds cosld by sder souw condinonn
bat vole populations were ot vgmficanly affeciod Addnonal Dcton wach a vegetative Deosmass and bumas activity sary hsat
therr inefaloes m reduciag rodent pegmlations wader wicasi ¢ agrxulioral Condmons

Pooc 100 Veredy Pot Cond (LR Davis asd RF Manh T
Pablnked ot Univ. of Calef . Doy 90

Intercropping sunflower in organic vegetables
to augment bird predators of arthropods

Gregory A. Jones ., Kathryn E. Sieving
Department of Wildlife Ecology and Conservavion, |10 Newwms-Ziegler Holl,

Unhersity of Flovida, Gatnesville, FL 326110830, Usdwed Shates

Recewed 27 May 2008; pecetved in revised form 9 March 2006; scoepted 21 March 2006
Avadlable online X May X

Avian Conservation Practices Strengthen Ecosystem
Services in California Vineyards

Julie A. Jedlicka'"", Russell Greenberg?, Deborah K. Letourneau'

1 Department of Enviconmental Studies, Univerdty of California Sants Gruz, Sents Cruz, Califormia, United States of America, 2 Migratory Siad Center, Smithsonian

Consenvaton Bology mstitute, National Zoological Park, Washington, DC, United States of Amerdca




Provision of pe
can boost their
presence and their

~ hunting success.

Adult short-eared owl
Photo by Ron Dudley




Photos thanks to Contours
Landscapes
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Temporal Differentiation of Crop
Growth as One of the Drivers of

IntercroppingYield Advantage

Nan Dong’, Ming-Ming Tang', Weil-Ping Zhang', Xing-Guo Bao’, Yo Wang', Peter Christie ' &
Leng LiD*

Choosing crops that grc
together and attract nat
predators will increase the
overall benefits that accrue
from the practice.



Farmers’ Opinions about Bird Conservation and Pest
Management on Organic and Conventional North

Florida Farms'

Susan K. Jacobson, Kathryn E. Sieving, Greg Jones, John McElroy, Beida Chen, Mark E.
Hostetler, and Sarah W. Miller?

Fgure 4. A Great-crested Fiycatcher with insect in beak, perched on

a nesthox . ting birds might aid farmers by helping

Credints

~

-~

Figure 1. Farms can provide good habitat for birds as long as certain
practices are adopted
Credits: UFAFAS

Credits: Greg Jones




Raptor Perch Design P

wooden board 2' x 2° x 2* fasted
- 10 plate below vath wood screws

-—— Metal support plate 6° x 2*welded
to top of post and with 2 holes
dnlled in it for wood screws

metd pole 127 tall and 3° in diameter
(ddectncal condurt works fine) and fitted
over fence post

bolt2 ¥%* x " threaded into mut
to hold fence post againstinner
wall of pole

o———  Nut for boltwelded to outside of pale
TRAIl CAM14

-g— ground level

& fence post driven into ground

Perch designs are re

found on the web

s Natural History Survey



ONE-BOARD BOX

Two "pevet” nads alow nde to
swng out for cleaning Use
one nad 8 botsom 8o keep
dosr closed

Nad holds
Povet nsd i front nde closed

- el A 512" -+

Lumber: One 1" x6" x6' , ' keS‘I‘r‘e|S are a

g-bliss.com/bluebird-house-plans.html
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