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2 Agroforestry – Innovations in Agriculture

Foreword
This book contains the abstracts of the Thirteenth North american agroforestry conference (Naac). The conference has
been organized under the auspices of the association for Temperate agroforestry (aFTa).

The mission of aFTa is to promote the wider adoption of agroforestry by landowners in temperate regions of North
america. Formed in 1991, aFTa is a private, non-profit, organization based at the University of missouri center
for agroforestry at columbia. Since 1989, it has co-sponsored the biennial North american agroforestry conference
series - a major scientific forum for those involved in agroforestry research, extension and application in the US, canada
and overseas.

The 13th Naac will feature over forty five oral presentations as well as over 25 poster presentations covering the range
of agroforestry subjects such as riparian buffers, alley cropping and inter-cropping, greenhouse gas mitigation,
non-timber forest products and silvopasture.

The pre-conference and conference tours also provide delegates an opportunity to view first hand some of the work
that is currently underway in the discipline of agroforestry in prince edward island and the neighbouring province of
New brunswick.

of course, a successful conference involves more than formal presentations and posters. it represents an opportunity to
meet new colleagues and develop new networks. Therefore, a social function featuring local fare and entertainment has
been arranged to allow time to make new friends and also experience some genuine maritime food and culture. it is an
atlantic canadian tradition that when friends and family gather at a home, it is usually in the kitchen. These gatherings
almost always include music and good food making it a “kitchen party”. We hope you enjoy this experience.

The organization of this conference required the dedicated effort and hard work of many people and several partners
including agriculture and agri-Food canada, the prince edward island department of agriculture and Forestry, the pei
Federation of agriculture, the poplar council of canada and the pei Soil and crop improvement association. To these
organizations and other individuals who helped with making this conference a success, we thank you.

last but not least, we also thank our invited plenary speakers as well as those who will be presenting papers and posters.

We wish you all an exciting conference and a memorable few days on beautiful prince edward island, canada’s
“Garden province”.

chris pharo, co-chair,
13th Naac committee,
kentville, Nova Scotia

John kort co-chair,
13th Naac committee,

indian Head, Saskatchewan
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Poplar Council of Canada Foreword
The poplar council of canada is pleased to be able to join the 13th biennial North american agroforestry conference
(Naac) in charlottetown, prince edward island (pei) and in conjunction, hold our 35th annual general meeting. This
meeting will highlight much of the recent work being conducted on willows including biomass, carbon and ecosystem
services projects.

Having the opportunity to come to pei for a conference, combined with the pre-conference tour starting in Fredericton,
New brunswick will allow attendees to see and explore the unique nature of two of our maritime provinces. The chance
to visit the canadian bioenergy centre and the Wood Science Technology centre at the University of New brunswick
will also be highlights.

in 2014 the poplar council of canada will be joining the 6th international poplar Symposium (ipS Vi) being hosted by and
held at the University of british columbia in Vancouver, british columbia. The ipS meetings are held every four years and
it is a great honour to have the 2014 meeting in canada. please visit the web site at www.2014ipsvi.com for more details
on the July 20-23 meeting.

Finally i would like to thank the organizing committee for preparing a comprehensive set of presentations, and what looks
to be a great field tour day and evening ‘kitchen party’. i look forward to exploring the University of pei campus and
encourage everyone to seek out and make new contacts and friends this week. please join us at our aGm meeting Wed.
June 19th from 5-7pm if you are interested in learning more or becoming involved in the poplar council of canada or
check us out at www.poplar.ca.

barb Thomas, phd
chair, pcc
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Conference Committee

Conference Sponsors
We gratefully acknowledge and thank the following organizations who have provided generously in support of the conference.

Association for Temperate Agroforestry

PRE-CONFERENCE TOUR

Josée owen, Agriculture and Agri-Food Canada
chris pharo, Agriculture and Agri-Food Canada
ron Smith, University of New Brunswick

Wood Science and Technology Centre

FACILITIES & ENTERTAINMENT

chris pharo, Agriculture and Agri-Food Canada
Tyler Wright, Prince Edward Island Department of

Agriculture and Forestry, PEI Soil and
Crop Improvement Association

SCIENTIFIC PROGRAM

John kort, Agriculture and Agri-Food Canada
Tricia pollock, Agriculture and Agri-Food Canada
laura poppy, Agriculture and Agri-Food Canada
bill Schroeder, Agriculture and Agri-Food Canada
raju Soolanayakanahally, Agriculture and Agri-Food Canada

CONFERENCE TOUR

John Jamieson, PEI Federation of Agriculture
brent Smith, PEI Federation of Agriculture
Tyler Wright, Prince Edward Island Department of

Agriculture and Forestry, PEI Soil and
Crop Improvement Association

PUBLICITY & PROMOTION

Tricia pollock, Agriculture and Agri-Food Canada
laura poppy, Agriculture and Agri-Food Canada

ADMINISTRATIVE SUPPORT, REGISTRATION
AND WEBSITE

Shannon murnaghan, Versatile Management Group
Tracey Singleton, Versatile Management Group
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General Information
REGISTRATION

mcdougall Hall, market Street

Tuesday, June 18th: 6:00pm to 8:00pm
Wednesday, June 19th: 6:30am to 8:00am
Friday, June 21st: 6:30am to 8:00am

collection of abstracts and proceedings will be distributed to all conference delegates. Name badges must be worn
for admittance to the sessions and special functions.

The organizing committee would like to ensure that you enjoy your experience at the conference. if you have any
questions and/or concerns, please do not hesitate to contact a committee member, which can be identified with a yellow
name badge.

POSTERS

mcdougall Hall, market Street

Set-up: Tuesday, June 18th 6:00pm to 8:00pm; Wednesday, June 19th 6:30am to 8:00am
Take down: Friday, June 21st 12:00pm to 1:30pm

MEALS AT A GLANCE

a swipe card will be issued to each delegate, and must be presented at the dining hall.

Tuesday, June 18th

Wine and cheese reception 6:00pm to 8:00pm mcdougall Hall, Schurman market Square

Wednesday, June 19th

breakfast buffet 6:30am to 8:00am Wanda Wyatt dining Hall

refreshment break 9:55am to 10:20am mcdougall Hall, Schurman market Square

lunch 12:00pm to 1:00pm Wanda Wyatt dining Hall

refreshment break 2:50pm to 3:20pm mcdougall Hall, Schurman market Square

Thursday, June 20th

breakfast buffet 6:30am to 8:00am Wanda Wyatt dining Hall

lunch 12:30pm kingston legion

kitchen party 6:00pm to 9:00pm Wa murphy Student centre, macmillan Hall

Friday, June 21st

breakfast buffet 6:30am to 8:00am Wanda Wyatt dining Hall

refreshment break 10:00am to 10:20am mcdougall Hall, Schurman market Square
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Conference Agenda

TUESDAY, JUNE 18

OPTIONAL PRE-CONFERENCE TOUR

6:00 pm - 8:00 pm registration – macdougall Hall, market Street

Wine & cheese reception – macdougall Hall, Schurman market Square

WEDNESDAY, JUNE 19

6:30 am - 8:00 am breakfast and registration – macdougall Hall, market Street

8:00 am - 8:30 am Welcome and Opening Remarks – macdougall Hall, room 242

8:30 am - 9:15 am KEYNOTE SPEAKER – macdougall Hall, room 242

Jacques Baudry

Hedgerows as providers of services to agricultural landscapes

9:15 am - 9:45 am PLENARY A SPEAKER – macdougall Hall, room 242

Marie Boehm

Agricultural greenhouse gases – Canadian and international developments and issues

9:45 am - 9:55 am AFTA Announcements – macdougall Hall, room 242

9:55 am - 10:20 am refreshment break – macdougall Hall, Schurman market Square

10:20 am - 10:40 am

10:40 am - 11:00 am

11:00 am - 11:20 am

SESSION 1 – RM 242
Agroforestry and
Greenhouse Gases

1-1 - Léa Bouttier
Fine roots distribution, light
conditions and yield in a
tree-based intercrop system in
southern Quebec, Canada

SESSION 2 – RM 246
Poplar, Willow
& Biomass

2-1 - Jim Richardson
Poplars and willows: Trees for
society and the environment

SESSION 3 – RM 329
Economics, Policy

& Outreach

3-1 - Andrew Mason
Highlights from the first-ever
USDA report of agroforestry
accomplishments, outcomes,
financial commitments, and
planned next steps

1-2 - Julien Fortier
Root biomass and soil carbon stock
distribution in hybrid poplar buffer,
herbaceous buffer and natural
woodland riparian land uses

2-2 - Michael Demchik
The effect of mesh shelters
and nitrogen fertilizer on
growth for bigtooth aspen
wildlife plantings

3-2 - Richard Straight
& John Kort

An international success: Great
Plains Windbreak Renovation
& Innovation Conference, 2012

1-3 - Daniel Gagnon
Excavation based coarse root
biomass estimates in mature
hybrid poplar agroforests
using allometric relationships
with diameter

2-3 - Jeannine Göehing
What does it take to make
plantation forestry successful?
A comparison of alternative
establishment systems on hybrid
poplar performance

3-3 - Dirk Freese
Presenting the European
Agroforestry Federation

97588 CONFERENCE ABSTRACT  6/12/13  10:19 AM  Page 7
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WEDNESDAY, JUNE 19

11:20 am - 11:40 am

11:40 am - 12:00 pm

12:00 pm - 1:00 pm lunch – Wanda Wyatt dining Hall

1:00 pm - 1:50 pm Poster Session – macdougall Hall, Schurman market Square

1:50 pm - 2:10 pm

2:10 pm - 2:30 pm

2:30 pm - 2:50 pm

2:50 pm - 3:20 pm refreshment break

3:20 pm - 3:40 pm

3:40 pm - 4:00 pm

1-4 - Beyhan Amichev
Mapping shelterbelts in
Saskatchewan: A living legacy of
the Agriculture and
Agri-Food Canada PFRA
Shelterbelt Centre

2-4 - Diomy Zamora
Biomass production, chemical
composition, and energy values of
hybrid and native willows planted
in low-inputs agricultural systems

3-4 - Gary Wyatt
Forest Pest First Detector: A
voluntary early detection invasive
species program in Minnesota,
USA

1-5 - Kira Borden
Evaluating tree root distribution
in a tree-based intercropping
system with use of ground
penetrating radar

2-5 - Michael Jacobson
NEW BIO: Growing bioenergy
on marginal lands

3-5 - Norbert Lamersdorf
Agroforestry in Germany -
From traditional to modern
applications

4-2 - Danny Jefferies
X-ray computed micro
tomography measured pore
characteristics of soils in
an agroforestry
intercropping system

5-2 - Michael Dosskey
Concentrated runoff flow:
Implications for buffer design and
water quality benefits

6-2 - Colleen Rossier
The landscape of agroforestry
science – Who is doing it? Where?
What are key gaps? How does
USDA support it?

4-3 - Robyn Coleman
Seasonal fluctuations of microbial
biomass carbon in TBI systems in
southwestern Ontario.

5-3 - Melissa Mushanski
Response of avian community to
willow ring management in prairie
pothole wetlands

6-3 - Andrew Mason
& Henry de Gooijer

The USDA’s National Agroforestry
Center and AAFC’s Agroforestry
Development Centre are
successfully collaborating to
advance the application of
temperate agroforestry systems

4-4 - Mark Baah-Acheamfour
Comparison of soil carbon pools
under three agroforestry
systems and their adjacent
agricultural analogs throughout
central Alberta

5-4 - Katie Trozzo
Modeling interest in planting
native fruit and nut tree
riparian buffers

6-4 - Alain Olivier
The economics of ecosystem
services of tree-based
intercropping systems

4-5 - Amy Wotherspoon
Carbon sequestration potential
of a 27-year-old tree-based
intercropping system in
southwestern Ontario

5-5 - Francis Dube
Selected carbon fluxes on Pinus
ponderosa - based silvopastoral
systems, exotic plantations and
pastures on andisols in the
Chilean Patagonia

6-5 - Colleen Rossier
Agroforestry case studies:
Putting trees to work from sea
to shining sea

SESSION 4 – RM 242
Agroforestry and
Greenhouse Gases

4-1 - Maren Oelbermann
Impact of riparian zone
land-use and rehabilitation on
organic matter input, soil
biochemical characteristics and
greenhouse gas emissions

SESSION 5 – RM 246
Riparian

& Sivopasture

5-1 - Henry de Gooijer
Willow riparian buffers for biomass
feedstock and nutrient export

SESSION 6 – RM 329
Economics, Policy

& Outreach

6-1 - Bert Reubens
Agroforestry, anyone?
Opportunities, barriers and
attitude towards agroforestry
systems in Flemish agriculture
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WEDNESDAY, JUNE 19

4:00 pm - 4:20 pm

4:20 pm - 4:40 pm

4:40 pm - 5:00 pm

5:00 pm - 7:00 pm Association For Temperate Agroforestry Business Meeting – macdougall Hall, room 246

Poplar Council of Canada Business Meeting – macdougall Hall, room 329

THURSDAY, JUNE 20

8:30 am - 4:30 pm Conference Field Tour – departs from Wa murphy Student centre, macmillan Hall

6:00 pm - 9:00 pm Kitchen Party and Entertainment – Wa murphy Student centre, macmillan Hall

FRIDAY, JUNE 21

6:30 am - 8:00 am breakfast and registration

8:00 am - 8:30 am PLENARY B SPEAKERS – macdougall Hall, room 242

Shibu Jose

Temperate agroforestry in the 21st century: A North American perspective

8:30 am - 8:40 am Dennis Garrity – macdougall Hall, room 242

New imperatives and opportunities for scaling-up temperate agroforestry

4-6 - Michele Schoeneberger
A common framework for GHG
assessment protocols in
temperate agroforestry systems:
Connecting via GRACEnet?

5-6 - Ruth Serra
Sheep vegetation management
in young conifer plantations of
British Columbia, Canada

6-6 - Michael Gold
Creating the knowledge
infrastructure to enhance
landowner adoption of
agroforestry through an
agroforestry academy

4-7 - Amy Swan
Greenhouse gas emission and
agroforestry - COMET 2.0 and
COMET-FARM

6-7 - Christian Böhm
Fast growing tree species in
alley cropping systems and
their influence on microclimate
in Germany

4-8 - Susy Domenicano
Using modeling to predict future
scenarios: Will climate change
drive agroforestry systems in
temperate North America
towards increased competition
or complementarity?
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FRIDAY, JUNE 21

8:50 am - 9:10 am

9:10 am - 9:30 am

9:30 am - 9:50 pm

9:50 am - 10:10 am

10:10 am - 10:30 am refreshment break

10:30 am - 10:50 am

10:50 am - 11:10 am

11:10 am - 11:30 am

11:30 am - 11:50 am

11:50 am - 12:00 pm Concluding Remarks – macdougall Hall, room 242

SESSION 7 – RM 242
Windbreaks

& Alleycropping

7-1 - Gazali Issah
Quantifying nitrogen fixation
of agroforestry shrub species
by the 15N dilution techniques
under greenhouse conditions

SESSION 8 – RM 246
Poplar, Willow
& Biomass

8-1 - Jaconette Mirck
Biomass potential and stand
structure of native willows on
the Canadian prairies

SESSION 9 – RM 329
Non-Timber

Forest Products

9-1 - Mike Demchik
Update on hazelnut
development program in
the Lake States

7-2 - John Kort
Effect of a roadside shelterbelt
on suspended road dust particles

8-2 - Joshua Gamble
Establishment and early
productivity of perennial biomass
alley cropping systems in
Minnesota, USA

9-2 - Kenneth Mudge
& Steve Gabriel

Forest farming of shiitake
mushrooms: building a network
and markets in the Northeast US

7-3 - Christine Noronha
The influence of the hedgerow
and adjacent crop on carabid
species diversity and movement
in agricultural fields in PEI

8-3 - Shiba Kar
Producing transportation
fuels from sustainably grown
hybrid poplars: a Pacific
Northwest initiative

9-3 - Michael Farrell
Black walnut syrup production
as an agroforestry crop

7-4 - Gary Wyatt
Transportation agency tool
to analyze benefits of living
snow fences

8-4 - Raju Soolanayakanahally
Canada-wide genetic
variation among Salix
eriocephala populations

9-4 - Catherine Bukowski
Lessons from the management
and membership of a virtual
forest farming network

7-5 - James Brandle
Windbreak removal in
eastern Nebraska

8-5 - Barb Thomas
Screening Populus balsamifera
clones for use in reclamation on
challenging sites

9-5 - Kenneth Mudge
Effect of cultural practices
on log cultivation of
shiitake mushrooms

7-6 - Alain Olivier
Soil biochemical properties and
microbial resilience in two
agroforestry systems in southern
Quebec: Effects on wheat growth
under controlled drought and
flooding conditions

8-6 - David Smith
Farmer willingness to produce
short rotation woody crops

9-6 - Bryan Sobel
Production system and species
selection affects the
concentrations of phenolics and
flavonoids in lion’s mane
mushroom (Hericium sp.)

7-7 - Geneviève Laroche
Promoting tree-based intercropping
systems in the political arena: a
cognitive analysis of public policies
in agriculture, natural resources and
rural development in Quebec

8-7 - Sabrina Morissette
Effects of pruning on growth
and stem quality of three
hybrid poplar clones

9-7 - Manuel Lamontagne
Forest farming in a commercial
sugarbush in northwest
New Brunswick

7-8 - Khalid Daoui
Determination of the extent area
of interactions between olive trees
in alley cropping system in Morocco

8-8 - Pierre Périnet
Evaluation of hybrid poplar clones
under intensive cultivation for
biomass production in Québec

9-8 - Ron Smith
Practices for traceability,
quality, safety and sustainability
for agroforestry and non timber
forest products
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Plenary Speakers
DR. JACQUES BAUDRY, LANDSCAPE ECOLOGY, INRA
RENNES, FRANCE

dr. Jacques baudry is an agronomist with a phd (1978) and Habilitation (post-doctoral
specialisation) in ecology (1985). dr. baudry’s main interests are on flows and landscape
connectivity. He has worked with iNra, the National institute for agronomic research
in France, since 1986, where he is a Senior Scientist. He leads a research group at the
pleine-Fougères long Term ecological research site on landscape dynamics as related
to farming activities and agricultural policies and their ecological consequences on
biodiversity and biogeochemical cycles (http://osur.univ-rennes1.fr/za-armorique/). He
is a member of the Science committee of the international long Term ecological
research network and the scientific coordinator of the research program of the French
ministry of environment (meed) called “public action, agriculture and biodiversity”
(2000-2016) (http://www.rennes.inra.fr/diVa/). in 2007, he received a distinguished
Scholarship award from the international association of landscape ecology (iale). dr.
baudry is, or has been, a member of the editorial boards of the journals landscape
ecology, Journal of applied ecology, Journal of land Use Science and bmc ecology.
before joining iNra, he worked as a private consultant. in 1982, he was an invited
assistant professor with professor richard Forman at rutgers University (USa) and in
1983 with professor michel phipps at the University of ottawa.

DR. MARIE BOEHM – AGRICULTURE & AGRI-FOOD CANADA
SASKATOON, CANADA

dr. marie boehm is a soil scientist whose work with agriculture and agri-Food canada
involves consideration of the role of agriculture and land management in greenhouse
gas mitigation and the adaptive capacity of agriculture in the face of potential climate
change impacts. marie has been a science advisor and negotiator for canada on
agriculture and land use issues at United Nations climate change negotiations since
2001. She has participated in the work of the intergovernmental panel on climate
change, including as a lead author of a special report on land degradation. She
currently holds a position as adjunct professor in the department of Soil Science at the
University of Saskatchewan.
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DR. SHIBU JOSE, CENTER FOR AGROFORESTRY, UNIVERSITY OF MISSOURI
COLUMBIA, USA

dr. Shibu Jose is the Harold e. Garrett endowed chair professor and director of the
center for agroforestry at the University of missouri, columbia. prior to his current
appointment, he was professor of Forest ecology at the School of Forest resources
and conservation at the University of Florida, Gainesville. He received his b.S. from
india and m.S. and ph.d. from purdue University in indiana. current research efforts
focus on ecosystem services of agroforestry systems and ecological sustainability of
biomass and biofuel production systems. He leads a regional consortium focused on
commercializing integrated biomass and biofuels production systems, the
mississippi/missouri river advanced biomass/biofuel consortium (mrabc), with
members from 10 different states. He has received nearly $37 million in funding to
support his program during the past 16 years. He has published seven edited books and
over 150 research articles. eleven ph.d. and seventeen m.S. students have graduated
under his direct supervision and two ph.d. and four m.S. students are in progress. He
has also advised seven postdoctoral associates and a large number of visiting scholars.
He serves as editor-in-chief of agroforestry Systems and editorial board member of
international Journal of ecology and Scientifica. His awards and honors include
Fulbright Fellowship (US department of State), aga khan international Fellowship
(Switzerland), Nehru memorial award for Scholastic excellence (india), award of
excellence in research by the Southeastern Society of american Foresters (SaF),
Stephen Spurr award by the Florida division SaF, young Forester leadership award
by the National SaF and the University of missouri Vice chancellor’s distinguished
Faculty award.

DR. DENNIS P. GARRITY, UN Dryland Ambassador
NAIROBI, KENYA

dr. Garrity is a systems agronomist and research leader whose career has been focused
on the development of small-scale farming systems in the tropics. He is currently the
UN drylands ambassador, and is leading an effort to reinvent agriculture in the 21st
century by deploying unconventional ways to build more productive and
environmentally sound farming systems through a global partnership to create an
everGreen agriculture.

dr Garrity is a distinguished Senior research Fellow and former director General of
the World agroforestry centre (2001-2011), the global leader in advancing the science
and practice of cultivating trees on farms. He also chairs the Steering committee for
landcare international, a worldwide effort to support grassroots community-based
natural resource management. previously, he served as regional coordinator of the
Southeast asia program of the World agroforestry centre, based in bogor, indonesia,
and was agronomist and head of the agroecology Unit at the international rice
research institute in the philippines. dr.Garrity has a bSc degree in agriculture from
ohio State University, an mSc in agronomy from the University of the philippines at los
baños, and a phd in crop physiology from the University of Nebraska.
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Keynote Presentation
HEDGEROWS AS PROVIDERS OF SERVICES TO AGRICULTURAL LANDSCAPES
JACQUES BAUDRY

Hedgerows have been planted and/or managed for millennia to provide services to society, including provisioning
services as timber and firewood, cultural services as property lines and for beautification, and regulating services to
combat erosion, protect against wind, to provide refuge for beneficial insects, and other services. Trees and shrubs in
hedgerows can be shaped and managed in many different ways so that the same species may have different architectures
for different purposes. Networks of hedgerows may also have different patterns that change over time. Therefore,
hedgerows and hedgerow networks can evolve to fulfill novel services expected by society, such as the protection of
biodiversity the provision of ecological and societal goods and services. examples from Western europe will be used to
illustrate those services and shifts in demands.

Senior Scientist
National institute for agronomic research (iNra)
department of Science for action and Sustainable development
Unité Sad-paysage, 65, rue de Saint-brieuc
cS 84215,
35042 rennes cedex
France
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Plenary A Presentation
AGRICULTURAL GREENHOUSE GASES – CANADIAN AND INTERNATIONAL DEVELOPMENTS AND ISSUES
MARIE BOEHM

among the many global challenges facing the agriculture sector over the coming century, climate change may be the
most profound. in some regions, it will provide opportunities, while, in others, it could seriously limit agricultural
production. because agricultural production is so vulnerable to the impacts of climate change, there may be no other
sector in which mitigation and adaptation are so closely linked – effective mitigation can reduce the need for adaptation.

Global efforts to limit serious climate change, which began with the creation of the Framework convention on climate
change, have raised public awareness of the issues but global emissions are still rising. in agriculture, mitigation research
and improved scientific knowledge and understanding are leading to production systems that produce more food with
less greenhouse gas emissions. For example, the Global research alliance on agricultural Greenhouse Gases (Gra) is
an example of a global voluntary organization intended to improve the greenhouse gas efficiency of agricultural
production to address climate change and address food security issues. Gra member countries undertake collaborative
research activities with the aim of reducing duplication and getting improved production practices to producers more
rapidly. canada’s major domestic contribution to the Gra, the agricultural Greenhouse Gas program, involves academia
and industry-led mitigation research livestock and crop production systems, including agroforestry.

Senior Science officer
agriculture and agri-Food canada
Univ. of Saskatchewan campus
agriculture building, room 5d34
51 campus drive
Saskatoon, Saskatchewan
canada
S7N 5a8
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Plenary B Presentation
TEMPERATE AGROFORESTRY IN THE 21ST CENTURY: A NORTH AMERICAN PERSPECTIVE
SHIBU JOSE

The scientific foundation that has been laid, over the past decade in particular, has elevated agroforestry’s role as an
integral component of a multi-functional working landscape in North america. recent trends in the agriculture sector
necessitate farm diversification as an essential strategy for economic competitiveness in a global market. The realization
that agroforestry systems are well suited for diversifying farm income while providing environmental services and
ecosystem benefits has increased receptivity on the part of some landowners. agroforestry systems offer great promise
for the production of biomass for biofuel, specialty and organic crops, pasture-based dairy and beef, among others.
agroforestry also offers proven strategies for carbon sequestration, soil enrichment, biodiversity conservation, and air
and water quality improvement for not only the landowners or farmers, but for society at large. in an era of environmental
sustainability and green business, the realization that agroforestry is an environmentally sound, ecologically
sustainable, and economically viable alternative to traditional farming will propel its adoption to newer heights in the
coming decades.

H.e. Garrett endowed professor and director
The center for agroforestry
editor-in-chief, agroforestry Systems
203 anheuser busch Natural resources bldg.
University of missouri
columbia, mo 65211
Web: www.centerforagroforestry.org

97588 CONFERENCE ABSTRACT  6/12/13  10:19 AM  Page 16



Collection of Abstracts compiled by Tricia pollock 17

Plenary B Presentation
NEW IMPERATIVES AND OPPORTUNITIES FOR SCALING-UP TEMPERATE AGROFORESTRY:
VIDEO PRESENTATION
DENNIS P. GARRITY

key arenas of global crisis are driving more serious investments in agroforestry than ever before. These include the
imperative to “turn down the heat” and avoid the specter of a 4 degree warmer world. agriculture is now challenged
to increase food production but to do so by intensifying in a more agroecological direction. The new rio+20 global
goal to achieve a land degradation neutral world by 2030 is also driving innovation in land use. a Global partnership for
Forest and landscape restoration has been launched, whose bonn challenge is to restore 150 m ha of degraded lands,
of which 50 m ha is programmed for evergreen agriculture, the incorporation of trees in association with crops. Twenty
countries in africa and asia are now gearing up for a massive expansion of evergreen agriculture, which has driven the
development of a global partnership to support evergreen agriculture upscaling. in europe, recent studies have shown
that agroforestry exhibits 90% of the total GHG emissions reduction potential in agriculture, with an estimated value of
$ 367/ha/yr in GHG emissions reductions. agroforestry will be expanded to a very large extent in the coming decades
in europe, and in the rest of the world. This will transform rural landscapes across the globe. Question: is the North
american agroforestry community prepared to lead in achieving this transformation?

UN drylands ambassador
Former director General & Senior Fellow, World agroforestry centre
chair, everGreen agriculture partnership
chair, landcare international
Nairobi, kenya
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Session 1-1
FINE ROOTS DISTRIBUTION, LIGHT CONDITIONS AND YIELD IN A TREE-BASED INTERCROP SYSTEM
IN SOUTHERN QUEBEC, CANADA
LÉA BOUTTIER1, ALAIN PAQUETTE2, CHRISTIAN MESSIER2 AND ALAIN COGLIASTRO1

Spatial distributions of fine roots were studied in a tree-based intercrop system (Tbi) withQuercus rubra L. (cHr), Populus
deltoides x nigra (dN3570) (peH) and pasture species in southern Québec (canada). results didn’t show deeper root
profiles for trees in Tbi. profiles were superficial as commonly found for tree species grown in conventional plantations
or in natural ecosystems in a humid temperate climate. more than 95% of fine roots were found in 25cm and 45cm depth
for cHr and peH, and in 35cm for pasture. Greater spatial separation exists between cHr and pasture fine roots systems
as cHr allocate less fine roots in the top 10cm of soil, and more between 10cm and 30cm. peH fine roots didn’t show
any adaption when intercropped with pasture and a high value fine root length density (Frld) in top soil layer near tree
trunk (~ 40km.m-3) reduces pasture Frld by 45%, suggesting strong competition interaction for resources. pasture yield
analysis revealed biomass reduction near trees, particularly near peH. However results of a principal component analysis
indicates stronger negative effect of light reduction on pasture yield than the presence of tree fines roots. peH, a fast
growing species, have stronger impact than cHr on pasture yield but they will be harvested sooner and larger alleys
should benefit the intercrop. This dynamic aspect of Tbi systems is close to natural ecosystems and should be further
investigated for future success.

Key words: tree-based intercrop systems, fine roots distribution, yields

1institut de recherche en biologie Végétale, 4101 Sherbrooke est, montréal, Qc H1X 2b2, canada.
http://www.irbv.umontreal.ca/

2Université du Québec à montréal, 270 rue Saint antoine ouest, montreal, Qc H2y 0a3, canada. http://www.uqam.ca/
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Session 1-2
ROOT BIOMASS AND SOIL CARBON STOCK DISTRIBUTION IN HYBRID POPLAR BUFFER, HERBACEOUS
BUFFER AND NATURAL FOREST RIPARIAN LAND USES
JULIEN FORTIER1, 2, BENOIT TRUAX1, DANIEL GAGNON3, 1, 2 AND FRANCE LAMBERT1

This study compares root biomass and soil carbon distribution in 3 types of riparian land uses across 4 sites: (1) hybrid
poplar buffers (9 years-old); (2) herbaceous buffers; (3) riparian forests (varying in tree species and age). For all land uses
most root biomass was within 0-20 cm depth. Total coarse root biomass ranged from 8.7-73.7 t/ha in forests, 0.6-1.3 t/ha
in herbaceous buffers, and 9.1-27.3 t/ha in poplars. Total fine root biomass ranged from 2.67-8.63 t/ha in forests, 2.60-
3.29 t/ha in herbaceous buffers, and 1.86-2.62 t/ha in poplars. Total root biomass was similar or higher in poplar buffers
compared to a 27 year-old grey birch forest. Highest coarse root biomass at 40-60 cm was observed in a poplar buffer.
Generally, fine root biomass in surface soil was lower in poplar than in herbaceous buffers; the reverse was observed at
greater depth. at some sites, carbon stocks were higher in the surface and intermediate soil depths of herbaceous
buffers than in those of poplar buffers. a significant and positive relationship between total fine root biomass and total
soil carbon stocks was found (p<0.001, r2=0.35). Surface fine root biomass probably declined as a result of hybrid poplars
shading the herbaceous vegetation. However, fine root biomass increased at depth, and coarse root biomass increased
in the entire profile, under poplars (important for nutrient uptake, biological activity, carbon and nutrient storage). Hybrid
poplar buffers accelerated colonisation by roots in riparian zones compared to natural succession over 27 years after
abandonment (grey birch forest).

Key words: agroforestry, coarse roots, fine roots, carbon sequestration

1 Fiducie de recherche sur la forêt des cantons-de-l’est / eastern Townships Forest research Trust, Saint-benoît-du-lac,
Qc, J0b 2m0

2 centre d’étude de la forêt, UQam, montréal, Qc, H3c 3p8

3 department of biology, University of regina, regina, Sk, S4S 0a2

fortier.julien@courrier.uqam.ca

btruax@frfce.qc.ca

daniel.gagnon@uregina.ca

france.lambert@frfce.qc.ca
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Session 1-3
EXCAVATION BASED COARSE ROOT BIOMASS ESTIMATES IN MATURE HYBRID POPLAR AGROFORESTS
USING ALLOMETRIC RELATIONSHIPS WITH DIAMETER
JULIEN FORTIER1, 2, BENOIT TRUAX1, DANIEL GAGNON3, 1, 2 AND FRANCE LAMBERT1

allometric relationships with tree diameter for estimating coarse root biomass in mature poplar plantations are rare. We
collected the coarse roots of 36 hybrid poplars (dbH range = 10.2-37.6 cm) at 4 sites (2 moderate fertility; 2 high fertility)
with 13 year-old plantations. excavation pit dimensions were1.5m x 2m x 0.6m depth, representing 25% of the surface
area occupied by each tree. The data were used to develop a general allometric relationship: y = 0.1599 x 1.5317

(r2=0.71, n=36), where y is the coarse root biomass (kg/tree) and x is the dbH (cm). because site fertility typically affects
the shoot:root ratio, we developed two additional allometric relationships, using the same data, one for moderate fertility
sites (y = 1.6564x -12.779, r2=0.73, n=18) and one for high fertility sites (y = 1.6628x – 21.783, r2=0.83, n=18). coarse root
biomass estimates using the general relationship range from 9.81-17.77 t/ha. They range from 12.49-16.29 t/ha when
using the relationships developed for the two site fertility classes. The use of the general relationship may overestimate
coarse root biomass by 8-14 % on fertile sites, and underestimate it by 25-27 % on moderate fertility sites. at the stand
level, shoot:root ratio ranged 9.09-9.36 on high fertility sites and from 5.49-6.03 on moderate fertility sites. positive
relationships were also observed between ca or No3 supply rate in soils and shoot:root ratio. These
results highlight the need to develop separate allometric relationships for roots in several segments along the soil
fertility gradient.

Key words: Site fertility, shoot:root ratio, belowground biomass

1 Fiducie de recherche sur la forêt des cantons-de-l’est / eastern Townships Forest research Trust, Saint-benoît-du-lac,
Qc, J0b 2m0

2 centre d’étude de la forêt, UQam, montréal, Qc, H3c 3p8

3 department of biology, University of regina, regina, Sk, S4S 0a2

fortier.julien@courrier.uqam.ca

btruax@frfce.qc.ca

daniel.gagnon@uregina.ca

france.lambert@frfce.qc.ca
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Session 1-4
MAPPING SHELTERBELTS IN SASKATCHEWAN: A LIVING LEGACY OF THE AGRICULTURE AND AGRI-FOOD
CANADA PFRA SHELTERBELT CENTRE
BEYHAN Y. AMICHEV 1*, MURRAY J. BENTHAM 2, DARREL CERKOWNIAK 2, JOHN KORT 3,
SUREN KULSHRESHTHA 4, COLIN P. LAROQUE 5, JOE PIWOWAR 6 AND KEN C.J. VAN REES 1

The farm assistance programs of the prairie Farm rehabilitation administration (pFra) affect >80% of canada’s
agricultural land base. one important aspect of these programs was shelterbelt tree-planting to protect the soil from
wind erosion. The objectives of this paper were to identify manageable number of homogenous land units across
agricultural Saskatchewan for shelterbelt analytical purposes; and to quantify and map all shelterbelts planted in
Saskatchewan from 1925 to 2009 with emphasis on six common shelterbelt species: caragana (cG), green ash (Ga),
manitoba maple (mm), Scots pine (Sp), white spruce (WS), and hybrid poplar (Hp). a clustering approach was used to
group 106 agricultural ecodistricts into 31 sub-soil-zone clusters by similarity in forty-two variables within five soil zones
of Saskatchewan. province-wide georeferenced shelterbelt tree orders from pFra were analyzed in combination with
>3,000 km of manually digitized shelterbelts which were identified on-screen using recent high-resolution aerial
photographic imagery. digitized shelterbelt length was strongly correlated with pFra tree orders (r-sqr=0.70) and,
therefore, allowed for length estimation and mapping of shelterbelts. overall shelterbelt mapping accuracy was 79%.
province-wide, there were approximately 35,306 km of cG shelterbelts followed by Ga (5,841 km) > Hp (4,146 km) > mm
(2,646 km) > Sp (1,573 km) > WS (991 km). To our knowledge, the decadal time-lapse maps and species-specific
shelterbelt maps produced here capture the progression of shelterbelt establishment for the first time at province-wide
scale, and give new perspective, in map format, of the expansive impact of the living legacy of the aaFc-pFra
Shelterbelt centre.

Key words: prairie Farm rehabilitation administration (pFra), time-lapse maps of shelterbelt establishment, expected
species-specific shelterbelt length

1 University of Saskatchewan, department of Soil Science, 51 campus dr., Saskatoon, Sk, S7N 5a8, canada; *email:
beyhan.amichev@vt.edu;

2 agriculture and agri-Food canada, 51 campus dr., Saskatoon, Sk, canada S7N 5a8;

3 agriculture and agri-Food canada, No.2 Government rd., indian Head, Sk, S0G 2k0 canada; 4 University of
Saskatchewan, department of bioresource policy, business and economics, 51 campus dr., Saskatoon, Sk, S7N 5a8,
canada;

5 mount allison University, department of Geography and environment, 144 main St., Sackville, Nb e4l 1a7, canada;

6 University of regina, department of Geography, 3737 Wascana pkwy, regina, Sk S4S 0a2, canada
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Session 1-5
EVALUATING TREE ROOT DISTRIBUTION IN A TREE-BASED INTERCROPPING SYSTEM WITH USE OF
GROUND PENETRATING RADAR
K. BORDEN1*, M.E. ISAAC2 AND S.C. THOMAS1

Tree root architecture is a driver of important ecological processes within agroforestry systems such as belowground
nutrient flows and c storage. yet the belowground component of trees remains largely under-studied due to
methodological restraints. conventional subsurface sampling can overlook the heterogeneity of root systems, while
complete excavations are destructive and unrepeatable. Thus, there is a need to develop non-intrusive technologies,
such as ground penetrating radar (Gpr), to measure root systems in situ. in this study we used Gpr to detect coarse root
distribution below five tree species (Quercus rubra, Juglans nigra, Populus sp., Picea abies, and Thuja occidentalis) at a
temperate tree-based intercropping site in Guelph, ontario. Gpr geo-imaged transects were collected in 4.5 × 4.5m
grids that were centered on 15 individual trees. Subsequently, tree roots were identified across all geo-images (visualized
as radar signal reflections) providing 3-dimensional root distribution data for each target tree. roots detected by Gpr
accounted for approximately 80% of large coarse roots (≥1cm) and 40% of small coarse roots (<1cm) that were later
exposed in a subset of matched soil profiles. preliminary analysis indicates there is inter-specific variance of the vertical
distribution of coarse roots. The distribution data are currently being complemented by root c analysis to identify
patterns of vertical belowground c allocation. limitations will be identified and applications will be discussed of Gpr to
answer ecological questions within agroforestry systems. Notably, we will highlight results from our complimentary study
that used the same Gpr data to effectively estimate belowground biomass.

Key words: tree root distribution, ground penetrating radar, carbon allocation

1Faculty of Forestry, University of Toronto, 33 Willcocks Street, Toronto, ontario, canada, m5S 3b3

2department of physical and environmental Sciences, University of Toronto at Scarborough, 1265 military Trail, Toronto,
ontario, canada, m1c 1a4

*presenting author: kira.borden@utoronto.ca
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Session 2-1
POPLARS AND WILLOWS: TREES FOR SOCIETY AND THE ENVIRONMENT
J. RICHARDSON AND J.G. ISEBRANDS1

in 1980 the Food and agriculture organization (Fao) of the United Nations published a comprehensive volume on
poplars and willows. That book is now out-of-date and out of print. as a project of the international poplar commission
(ipc), a new book entitled ‘poplars and Willows: Trees for society and the environment’ is being produced. This is a co-
publication of Fao, of which ipc is a part, and cabi, a Uk-based scientific book publisher specializing in agricultural and
environmental topics. The book, presently in press and expected to appear in July 2013, has more than 500 pages and
is illustrated in black and white and in colour. The 13 chapters of the book, prepared by nearly 70 contributing authors
from 15 countries worldwide, cover all aspects of poplar and willow taxonomy, ecosystems, physiology, genetics and
breeding, operational production, environmental applications, abiotic stresses, diseases, insect pests, products and
utilization, markets and trends, as well as their importance for rural livelihoods and sustainable development. an
outstanding feature of the book is its nearly 2500 references. it also includes an up-to-date taxonomic treatment of the
Salicaceae. looking to the future, the book is offered in the belief that poplars and willows, as trees for society and the
environment, can help us meet future environmental challenges sustainably and on a sound scientific base.

Key words: poplar, willow, science, operations, environment, utilization, international

1 J. richardson, poplar council of canada, 1876 Saunderson drive, ottawa, ontario, canada k1G 2c5,
jrichardson@on.aibn.com; J.G. isebrands, environmental Forestry consultants llc, New london, Wisconsin, USa
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Session 2-2
THE EFFECT OF MESH SHELTERS AND NITROGEN FERTILZER ON GROWTH FOR
BIGTOOTH ASPEN WILDLIFE PLANTINGS
MIKE DEMCHIK1 AND EMILY DEMCHIK2

bigtooth aspen (Populus grandidentata) is a good species for use in conservation plantings in the agricultural landscape
of central Wisconsin. The buds and twigs are utilized as forage by a range of species in winter. The species is easy to
manage with coppice and the resulting pulpwood finds a ready market. early establishment of plantings can, however,
be plagued by excessive browse damage. our objective was to determine if nitrogen fertilization, poultry mesh tree
shelters or a combination of both would increase aspen seedling growth rate. We planted 8 split plots of 12 bigtooth
aspen seedlings (1-0 stock) (96 total seedlings). Four of the plots were fertilized with polymer coated urea at a rate of
90 kg N per hectare and four were controls. Half of the trees in each split-plot were caged with 5 foot tall poultry mesh
shelters (5 inch diameter) and half were uncaged. The poultry mesh shelters increased seedling growth. overall,
sheltered seedlings averaged 91 cm while unsheltered averaged 51 cm, with or without fertilization. However, the
combination of both shelters and fertilization (107 cm) had a much greater impact than either fertilizer alone (54 cm) or
shelter alone (75 cm) or the control (47 cm). at this point, all seedlings are still within the browse height of deer; however,
it appears that the impact of fertilization alone is not sufficient to help the trees outgrow deer browsing although the
addition of fertilizer with the use of tree shelters results in significantly increased growth.

Key words: urea, browse, deer, poplar

1University of Wisconsin Stevens point, 800 reserve Street, Stevens point, Wi, 54481 USa mdemchik@uwsp.edu

2oak openings Farm, 8438 14th road, almond, Wi 54909, USa
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Session 2-3
WHAT DOES IT TAKE TO MAKE PLANTATION FORESTRY SUCCESSFUL?
A COMPARISON OF ALTERNATIVE ESTABLISHMENT SYSTEMS ON HYBRID POPLAR PERFORMANCE
JEANNINE GÖEHING1, ELLEN MACDONALD2, EDWARD BORK3 AND BARB THOMAS4

Hybrid poplar plantations are recognized as an important source of fiber products and they also have potential
environmental benefits including carbon sequestration. conventional establishment protocols for hybrid poplar
plantations strive for maximum weed control founded on the concern that even low weed densities can reduce tree
performance and result in fiber yield loss. This leads to intensive and costly management practices including repeated
herbicide application and soil cultivation. alternative systems may reduce the need for silvicultural inputs while
simultaneously offering environmental benefits. despite this, little is known about the overall effect of these alternative
systems on tree performance.

The objective of this study was to test alternative management strategies that could be used to optimize weed control,
increase tree growth and survival, and increase environmental benefits compared to current establishment systems. We
are examining the effect of four different establishment systems on early aboveground growth of two hybrid poplar
(Populus spp.) clones (‘Walker’ and ‘okanese’) in plantations recently established on two sites previously used as
perennial grassland. establishment systems included: (1) a full year of fallow prior to planting; (2) sowing of a cover crop
mixture into fallowed fields between tree rows; (3) planting of poplars into untilled fields following localized vegetation
suppression using herbicide; and (4) conventional repetitive cultivation and ongoing weed suppression as the
control treatment.

We will present results for abundance and composition of herbaceous vegetation and growth of the two hybrid poplar
clones during their first growing season – as influenced by these alternative establishment systems. our goal is to
contribute to the understanding of key factors influencing hybrid poplar tree performance. The area of land in poplar
plantations is likely to increase and this research can lead to target-oriented vegetation management practices
for plantations, thereby increasing fiber production, and associated plantation profitability, as well as reducing
environmental costs.

Key words: hybrid poplar, competition, vegetation management

1department of renewable resources, University of alberta, 116 St. and 85 ave., edmonton, ab, canada T6G 2r3,
jgoehing@ualberta.ca

2department of renewable resources, University of alberta, 116 St. and 85 ave., edmonton, ab, canada T6G 2r3,
ellen.macdonald@ualberta.ca

3department of agricultural, Food & Nutritional Science, University of alberta, 116 St. and 85 ave., edmonton, ab,
canada T6G 2r3, edward.bork@ualberta.ca

4alberta-pacific Forest industries, box 8000, boyle, alberta canada T0a 0m0 & department of renewable resources,
University of alberta, 116 St. and 85 ave., edmonton, ab, canada T6G 2r3, bthomas@ualberta.ca
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Session 2-4
BIOMASS PRODUCTION, CHEMICAL COMPOSITION, AND ENERGY VALUES OF HYBRID AND NATIVE
WILLOWS PLANTED IN LOW-INPUTS AGRICULTURAL SYSTEMS
DIOMY ZAMORA1, GARY WYATT, DEAN CURRENT AND KENT APOSTOL

The increasing cost of fossil fuels such as petroleum, and a desire to curtail greenhouse gas emissions are driving the
expansion of bioenergy. plant biomass, including short rotation woody crops, are potential energy sources. We examined
the biomass production, chemical composition (i.e., cellulose, hemicellulose, lignin, ash), and energy content (btu) of
selected hybrid and native willows with great potential for agroforestry application in minnesota planted in low-input
systems. Two separate experiments were set-up as follows: 1) growth comparison performance of native and hybrid
willow using SUNy’s (State University of New york) willow program recommended planting methods, and 2) growth and
performance comparison of hybrid willows varieties using three different planting arrangements/methods employ by
farmers. research results show variations in survival, performance, and biomass production between native and hybrid
willows; however, no significant differences exist in energy content (btu) among varieties at a plant level but differences
exist among them in calculated theoretical ethanol production. Further, biomass production of hybrid willows planted
in different planting arrangements also varied (p = <0.0001) suggesting management implications of willow based on
current/existing operations of the landowners. We suggest that willow offer promising potential as alternative sources
of renewable energy. results of our study indicate that low-input systems can be utilized as an alternative source of
biomass for energy and it could facilitate commercial production of the crops.
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Session 2-5
NEWBIO: GROWING BIOENERGY ON MARGINAL LANDS
MICHAEL JACOBSON AND WEI JIANG

biomass has been a resource for energy and materials in the northeastern U.S. for hundreds of years, and has the
potential to dramatically increase its role in the decades to come. The region has high agricultural productivity, well-
developed transportation and fuel distribution infrastructure, technologically adept human and financial resources, and
substantial demand for advanced biofuels, biopower, and bioproducts. perennial energy crops, especially willow and
warm-season grasses grown on abandoned and marginal agricultural and mine lands, can play a central role in creating
a sustainable bioenergy future for the region. a recent project in the northeastern U.S. (NeWbio)
http://www.newbio.psu.edu proposes to develop thousands of hectares of these crops and develop concurrent energy
businesses and biorefineries.

a major critique of large scale biomass production is competition for land between food and energy crops. a commonly
suggested solution is to limit energy crops production to marginal lands. physical marginality (soil quality, slope and
location) is often used when discussing marginal lands. However, as important is the economic marginality (breakeven
prices). one of the benefits of bioenergy crops is that they grow well on marginal lands. by combining economical
margin with biophysical margin, we can provide a comprehensive map of marginal lands for food crops, and in so doing
identify lands targeted for energy crops. This paper will briefly discuss the NeWbio project, and then focus on assessing
marginal lands. This discussion will also infer how agroforestry systems can contribute to achieving bioenergy
crop production.

penn State University
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Session 3-1
HIGHLIGHTS FROM THE FIRST-EVER USDA REPORT OF AGROFORESTRY ACCOMPLISHMENTS, OUTCOMES,
FINANCIAL COMMITMENTS, AND PLANNED NEXT STEPS (REPORT RELEASE)
ANDREW MASON

agroforestry was identified as an area for increased collaboration in February 2011, in ottawa, by officials from the United
States department of agriculture (USda) and agriculture and agri-Food canada (aaFc) at the “collaboration on agri-
environmental issues dialogue”. The USda National agroforestry center (Nac) and aaFc agroforestry development
centre (adc) have common missions and goals that focus on accelerating the application of temperate agroforestry
systems in agricultural landscapes. at the ottawa meeting, Nac and adc leaders made a joint presentation and
proposed 11 opportunities for action, which were agreed to by their officials. Nac and adc have collaborated
successfully to accomplish many of the actions, including: 1) translation of Nac’s Conservation Buffers Guide into French
for use in canada; 2) authoring “branching out: agroforestry as a climate change mitigation and adaptation tool for
agriculture”, a featured paper in the Journal of Soil and Water Conservation (Sept/oct 2012); and 3) jointly planning
and hosting the very successful Great plains Windbreak renovation and innovation conference (July 24-26, 2012) at the
international peace Garden on the US-canada border between manitoba and North dakota. USda and aaFc
strengthened their commitments further with the signing of a memorandum of Understanding (moU) in april 2012 by
USda deputy Secretary kathleen merrigan and aaFc deputy minister John knubley. The moU emphasizes
collaboration on agroforestry science and tools for climate change mitigation and adaptation in support of the goals of
the Global research alliance on agricultural Greenhouse Gases, of which both countries are members.

Key words: canada, United States, climate change
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Session 3-2
AN INTERNATIONAL SUCCESS: GREAT PLAINS WINDBREAK RENOVATION
& INNOVATION CONFERENCE, 2012
RICHARD STRAIGHT1, JOHN KORT2 AND CRAIG STANGE3

in march of 2011 discussions began among conservation agencies and organizations in canada and the U.S. about the
need for a region-wide conference or training session on windbreak renovation. representatives from three provinces,
eight States, numerous local agencies and two federal agroforestry centers began to meet and plan to hold such a
conference. That was the beginning of the Great plains Windbreak renovation and innovation conference that was held
in July of 2012 at the international peace Garden on the border of the U.S. and canada. The end result of over a year of
planning was a conference attended by 82 people in-person from 11 states and 3 provinces and about 35 people joined
remotely via the internet. The key components of the planning process that led to a successful conference included:
region-wide representation from local, provincial, state and federal conservation partners; a survey of agencies on the
likelihood of the number of people they would support to participate in the conference; and a commitment to create
learning opportunities apart from the primary conference site. participant evaluations of the conference indicate that the
mix of science, real-world experiences and new techniques and equipment helped make the conference a success.
resulting from the initial Great plains conference have been local provincial windbreak renovation meetings, a Southern
Great plains Windbreak renovation conference and an online lecture series that utilizes ten speakers from the
original conference.

Key words: Science delivery; technology transfer; outreach

1richard Straight, USda National agroforestry center, US Forest Service;

2John kort, agroforestry development centre, agriculture and agri-Food canada;

3craig Stange, North dakota, USda Natural resources conservation Service
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Session 3-3
PRESENTING THE EUROPEAN AGROFORESTRY FEDERATION
M.R. MOSQUERA-LOSADA1, N.P. LAMERSDORF2, C. DUPRAZ3, A. RIGUEIRO-RODRÍGUEZ1, G. MORENO4,
P. BURGESS5, D. FREESE6, A. PANTERA7, V. PAPANASTASIS8, PAULO J. AMARAL9, J. PALMA9, A. ROSATTI 10,
G. MEZZALIRA11, J. WATTE12 AND S. BRIGGS13

The european agroforestry Federation (eUraF) was founded in paris in december 2011 by almost 250 people coming
from 17 european countries. eUraF aims at promoting the adoption of all agroforestry practices across europe (new and
traditional). www.agroforestry.eu

dissemination and Technology transfer: reaching general public and farmers is a key aspect developed by eUraF
members through the creation of a newsletter, coordination of national courses and leaflets, but also through the
dissemination of the general activities developed by eUraF at policy level. eUraF is composed of several farmer
associations, technicians and stakeholders who benefited from advice and help of eUraF. There are several regions of
europe with networks of demonstration farms to spread agroforestry practices.

education: a lot of eUraF members belong to the academic sector, mainly Universities which spread agroforestry in
environment and technical degrees, masters and doctorate studies. international, national and regional summer intensive
courses, such as specific stakeholder courses are also delivered by the national associations that are members of eUraF.

research: most eUraF members are linked to universities and research centres involved in different interlinked
disciplines (modelling, biodiversity, nutrient cycling) needed for the development of agroforestry practices in europe.
better agroforestry practices adapted to different environments are evaluated taking into account productive,
environment and socio-economic aspects. international research projects linking stakeholders and researchers are also
being presented as well as coST actions.

policy: The federation has been in contact with several political entities from the european commission and european
parliament trying to promote the definition of tools that promote agroforestry practices in europe. as a result the
agroforesty definition proposed by eUraF was already included in the common agrarian policy (cap) that will last from
2015 to 2020. eUraF efforts have also been successfully recognized, as budget provisions have been allocated to
agroforestry in different measures of the future cap. eUraF has also become part of the Forestry and cork advisory
group of the european Union.

1 University of Santiago de compostela, Spain, 2 Göttingen University, Germany, 3 iNra, France,
4 University of extremadura, Spain, 5 crankfield University, Uk, 6 brandenburg University of Technology (bTU),
Germany, freese@tu-cottbus.de 7Technological education institute of lamia, Greece, 8 aristotle University of
Thessaloniki, Greece, 9 Technical University of lisbon, portugal, 10cra oli, 11 Sezione ricerca e Gestioni agroforestali
di Veneto italy, 12 Wervel vzw, 12institute of organic training and advice, Uk
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Session 3-4
FOREST PEST FIRST DETECTOR:
A VOLUNTARY EARLY DETECTION INVASIVE SPECIES PROGRAM IN MINNESOTA, USA
GARY WYATT

The Forest pest First detector program is a volunteer program designed to identify the first incidences of key invasive
species including, insects, diseases and plants of special concern in minnesota. Volunteers are trained to identify pests
in urban and rural landscapes including agroforestry plantings. Forest pest First detector volunteers are one of the first
lines of defense against the establishment of forest/tree pests by helping to identify their infestation quickly. First
detectors also help disseminate information to the public about forest or tree invasive species and preventing their
introduction. This first-in-the-United-States program is a joint project between the minnesota department of agriculture
(mda), University of minnesota extension, the minnesota department of Natural resources and the National plant
diagnostic Network. Since the program’s inception in 2008, over 970 participants have been trained and over 500
individuals have committed to volunteering for the program. First detectors utilize a step-by-step process to identify
the signs and symptoms of identified pests. if a pest is suspected they notify the mda. confidentiality must be
maintained for all suspected incidences. First detectors may visit properties. They are taught to properly collect,
photograph and safely deliver samples to the mda. They also educate and inform the public about immerging
forest/tree pests. The program worked as intended in identifying the first find of emerald ash borer, and several other
pests, in minnesota. First detectors also offer $80,000 USd in public value annually. This successful volunteer program
is being replicated by other states to identify new pests quickly.

Key words: invasive species, forest pests, tree pests, early detection, volunteer program

1 University of minnesota extension, mankato, mN, USa, wyatt@umn.edu
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Session 3-5
AGROFORESTRY IN GERMANY – FROM TRADTIONAL TO MODERN APPLICATIONS
NORBERT P. LAMERSDORF

agroforestry has a long history also in temperate climatic zones (e.g. grassland fruit orchards / "Streuobstwiesen" in
southern Germany or wind brakes in northern Germany). However, due to the immense industrialization of the agricultural
sector during the last decades those traditional land use systems were pushed to the fringes and were not further
promoted. on the other hand, modern agriculture also in most parts of Germany is progressively facing major ecological
problems: i) loss of biodiversity, ii) soil erosion, and iii) eutrophication, including nitrate leaching. Furthermore, as all
european member states should strive to a 20% share of renewable energy by 2020 (i.e., an equivalent of ca. 17.5 million
ha of land dedicated to only produce energy crops), an additional pressure on farmland biodiversity as well as on soil
and water resources can be expected.

Within this context, examples from the German perspective will be shown that the integration of woody crops on
farmland is a serious option to mitigate such ecological impacts. in particular results from a lowland drinking water
catchment are presented where much effort was spent to reduce nitrate leaching by set-aside activities but also through
the integration of short rotation coppices with fast growing trees like poplar and willow to produce bioenergy. results
indicate that nitrate leaching can be significantly reduced under established poplar plantations (<1 – 2 mg No3-N/l),
compared to the average catchment level (9.5 mg No3-N/l) and that negative effects, i.e. the generally enhanced water
consumption by fast-growing trees could be confined by management options.
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Session 4-1
IMPACT OF RIPARIAN ZONE LAND-USE AND REHABILITATION ON ORGANIC MATTER INPUT, SOIL
BIOCHEMICAL CHARACTERISTICS AND GREENHOUSE GAS EMISSIONS
MAREN OELBERMANN

riparian plantings support many critically important ecological functions. as such, the rehabilitation of riparian zones
in North america is encouraged to enhance the ecological integrity of the aquatic ecosystem. However, riparian
plantings may also enhance soil biochemical characteristics and mitigate greenhouse gases in the terrestrial component.
The objectives of this study were to quantify the effect of riparian rehabilitation (rH) after 25-years of tree planting
compared to a grassed (GrS) and an undisturbed forest (UF) riparian zone. biomass, carbon (c) and nitrogen (N) input
(g m-2) from herbaceous vegetation was significantly greater (p<0.05) in the GrS riparian zone. autumnal litterfall
(biomass, c and N) input (g m-2) was significantly greater (p<0.05) in the rH compared to the UF riparian zone. Soil bulk
density (g cm-3) was significantly greater (p<0.05) in the rH, but values of soil organic c and soil total N (g kg-1), c/N, and
soil organic c and N stocks (g m-2) were significantly lower in the rH compared to the GrS and UF riparian zones. Soil
co2 production rates were significantly lower (p<0.05) in the rH (169 mg c m-2 h-1) compared to the GrS
(194 c m-2 h-1) riparian zone. The lowest (p<0.05) co2 production rates occurred in the UF (106 c m-2 h-1) riparian zone.
Soil co2 production rates were significantly correlated with soil moisture and soil temperature in all three riparian zones.
community level physiological profiles indicated a significantly different (p<0.05) response of the microbial metabolic
diversity in the rH compared to the GrS and NF riparian zones. principle component analysis showed a distinct
clustering between the three riparian land-use systems.

m. oelbermann
environment and resource Studies, University of Waterloo

b.a. raimbault
Faculty of environment, University of Waterloo

a.m. Gordon
School of environmental Science, University of Guelph
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Session 4-2
X-RAY COMPUTED MICRO TOMOGRAPHY MEASURED PORE CHARACTERISTICS OF SOILS IN
AN AGROFORESTRY INTERCROPPING SYSTEM
DANNY JEFFERIES1, RICHARD J. HECK1 AND NARESH V. THEVATHASAN1

agroforestry management is expected to increase organic matter input and, consequently, improve soil structure. The
objective of this study is to quantify selected soil microstructural indices in the surface 3.5cm of agroforestry soils, using
high-resolution X-ray micro-computed Tomography (μcT) imagery. Undisturbed soil cores (64mm x 150mm) were
collected from a long-term tree-based intercropping site at the University of Guelph. The trees are intercropped with
maize (Zea mays), soybean (Glycine max), and winter wheat (Triticum aestivum) or barley (Hordeum vulgare) in a three-
year rotation. Sampling occurred at 3 locations around tree trunks; 2 meters east and west into soybean crop alleys and
2 meters north along the tree row. Three replicates of each tree type were sampled: (Juglans nigra (black walnut), Populus
sp. (poplar –hybrid),Quercus rubra (red oak), (Picea abies (Norway spruce) and Thuja occidentalis (white cedar)). The soil
type is Grey-brown luvisol situated on top of morainal deposits.

each soil core was imaged using an eVS mS-8 micro cT Scanner. images were analyzed for soil pore parameters at a
60μm resolution using imageJ software. Small pores (< 8 voxels3) will be analyzed for the percentage of total porosity
they account for. medium pores (> 8 voxels3, <150,000 voxels3) will be analyzed for percentage of total porosity, pore size
distribution, and pore shape. The pores which are large (>150,000 voxels3) will be analyzed for the amount of branching.
These μcT measured parameters will allow for the quantification of the effects of tree species, and location on soil
structure.

Key words: X-ray μcT, soil porosity, agroforestry intercropping

School of environmental Sciences, University of Guelph, 50 Stone rd e Guelph oN, N1G 2W1, canada,
djefferi@uoguelph.ca
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Session 4-3
SEASONAL FLUCTUATIONS OF MICROBIAL BIOMASS IN TBI SYSTEMS IN SOUTHWESTERN ONTARIO
R. COLEMAN, R. HECK, N. THEVATHASAN, A. GORDON1, M. OELBERMANN2 AND R.P. VORONEY1

The University of Guelph’s agroforestry research Station consists of a 30 ha site, located in Wellington county (43 16’N
89 26’W), established in 1987 to evaluate the potential for a long-term tree based intercropping to sequester organic c.
Soc is the carbon that is stored within soil organic matter (Som); a complex and assorted mixture of organic substances
important for soil quality, productivity and sustainability. during this study tree species quantified are poplar hybrid
(Populus sp.), norway spruce (Picea abies), red oak (Quercus rubra), black walnut (Juglans nigra) and white cedar
(Thuja occidentalis).

This study aims to provide an update on Som distribution and accumulation of a tree-based intercropping site and
compare with a conventional cropping system. Further, this research aims to establish a best approach for carbon
stabilization within tree-based intercropping systems through a comparison of these 5 tree species.

Soil organic carbon accumulation will be measured in cores taken during the Summer 2012. cores were extracted in a
grid surrounding each tree to a depth of 40cm. Seasonal changes in the constituents of Som, will be measured by a
comparison of soils collected in Summer and Fall 2012 and Spring 2013. Four samples surrounding each tree have been
taken at distances 2m and 6m both e and W; and will include microbial biomass c, light fraction c, litter and
crop residues.

Key words: Tree-based intercropping, soil organic matter, carbon sequestration

1 School of environmental Sciences, University of Guelph, Guelph oN N1G 2W1

2Faculty of environment, University of Waterloo, Waterloo oN N2l 3G1
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Session 4-4
COMPARISON OF SOIL CARBON POOLS UNDER THREE AGROFORESTRY SYSTEMS AND THEIR ADJACENT
AGRICULTURAL ANALOGS THROUGOUT CENTRAL ALBERTA
MARK BAAH-ACHEAMFOUR1*, SCOTT X. CHANG1, EDWARD W. BORK2 AND CAMERON N. CARLYLE2

agroforestry systems contain higher quantities of soil carbon (c) than their agricultural counterparts, which can be
attributed, in part, to the continuous deposition of plant residue. However, the degree to which c is sequestered in the
soil will depend on the net c balance between accumulation and decomposition processes, including the extent of
physical protection of soil organic c (Soc) with smaller particle-size and heavy density fractions. Thus, the objective of
this work was to evaluate and compare the impact of three agroforestry systems (shelterbelt, natural hedgerow, and
grazed aspen woodland), and their adjacent contemporary agricultural analogs (either annual cropland or pasture), on
soil organic c distribution in relation to particle-size and density classes. Thirty-five sites (2 plots at each site in a pair-
wise comparison of the agroforest and agricultural system, for a total of 70 plots), forming a north-south agro-climatic
gradient, were selected for study. physical and density fractionation methods were used to separate mineral soil samples
(0-10 cm layer) into three size and density classes, and the c content in each fraction determined. We found that average
soil c content within the agroforestry systems were significantly greater than in their respective cultivated fields. increase
in c in the agroforestry systems, as revealed by the soil fractionations, was due to the retention of more Soc in silt- and
clay-size fractions and mainly from the accumulation of more Soc in coarse-sized fraction. in general, our results
demonstrate the potential of agroforestry as a c sequestration strategy. To make broader conclusions, soil c in deeper
soil layers also need to be examined.

Key words: agroforestry system, carbon sequestration, fractionation

1dept. of renewable resources, University of alberta, 4-37 earth Sciences building, edmonton, alberta, T6G 2e3

2dept. of agricultural, Food and Nutritional Science, University of alberta, 4-10 e, agriculture/Forestry centre, edmonton,
alberta, T6G 2e3
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Session 4-5
CARBON SEQUESTRATION POTENTIAL OF A 27-YEAR-OLD TREE-BASED INTERCROPPING SYSTEM IN
SOUTHWESTERN ONTARIO
A. WOTHERSPOON1, I. MOHAMMED, N.V. THEVATHASAN, A.M. GORDON AND R.P. VORONEY

This study aimed to quantify carbon (c) pools and fluxes in a 27-year-old tree-based intercropping (Tbi) system as
compared to a conventional agricultural system at the University of Guelph’s agroforestry research Station (43o 16’N 89o

26’W) (established 1987). Tree species quantified during this study include poplar hybrid (Populus spp.), Norway spruce
(Picea abies), red oak (Quercus rubra), black walnut (Juglans nigra), and white cedar (Thuja occidentalis).

The first objective of this study was to quantify above- and belowground c pools. This was accomplished using
destructive sampling for each tree species. above- and belowground oven dry biomass was determined and subsamples
were taken for tree c content. Soil samples were also collected and analyzed for soil organic carbon (Soc). The second
objective of this study was to quantify carbon fluxes. This included annual litterfall from September – december 2012,
annual litter decomposition starting october 2012 and annual soil respiration, starting may 2012.

preliminary results show sequestration potential of 0.3 and 0.8 tc/ha-1yr-1 and for a slow and fast growing tree such as
spruce and poplar, respectively. accumulation of Soc stock is showing to be highest in the predominant wind direction
(east), closest to the tree rows (0.5 m), and at deeper depths (20-40 cm). results will be presented on the measured c
pools and fluxes and the importance of c sequestration potential of a 27-year-old Tbi system to sequester atmospheric
c and mitigate climate change. accumulation of Soc can also have implications on crop yields and long term stability
of Tbi soils.

Key words: intercropping, agroforestry, carbon sequestration, soil organic carbon, litterfall, litter decomposition, soil
respiration

1School of environmental Sciences, University of Guelph, Guelph, oN N1G 2W1, canada; awothers@uoguelph.ca
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Session 4-6
A COMMON FRAMEWORK FOR GHG ASSESSMENT PROTOCOLS IN TEMPERATE AGROFORESTRY SYSTEMS:
CONNECTING VIA GRACENET?
MICHELE SCHOENEBERGER1, ALAN FRANZLUEBBERS2 AND SHIBU JOSE3

There are technical and financial advantages for pursuing agroforestry-derived mitigation and adaptation services
simultaneously, with a recognition that carbon (c) payments could assist in supporting the deployment of adaptation
strategies (matocha et al. 2012). However, we lack the repeated/repeatable data required for accounting and reliably
managing for these c contributions, as well as for other GHGs, in temperate agroforestry. despite a significant increase
in the research and our understanding of how these systems work in North america, the efforts are disconnected and
use disparate sampling protocols; greatly limiting our capacity to build a regional understanding and c accounting of
these systems. in the U.S., efforts are being initiated to see whether and how agroforestry can be linked into USda
agricultural research Service’s (arS) Gracenet (Greenhouse gas reduction through agricultural carbon enhancement
network) effort. Gracenet’s goal is to identify and develop agricultural strategies to enhance soil c sequestration and
reduce GHG emissions and to provide a scientific basis for c credit programs, to reduce net GHG emissions and to
improve environmental quality. central to this effort is a national coordination of research and use of consistent protocols
for soil, trace gas and plant sampling. agroforestry, by its very nature, obviously adds a high level of spatial and temporal
complexity. on-going work focused on developing suitable monitoring /measurement approaches utilizing Gracenet
protocols will be discussed, as well as other activities focused on framing the data needs necessary to advancing the
incorporation of agroforestry into U.S. farm-level GHG assessment tools.

Key words: greenhouse gas, climate change, mitigation, carbon sequestration, climate-ready agriculture

1US Forest Service, USda National agroforestry center, east campus-University of Nebraska (0822), lincoln, Ne 68583-
0822, mschoeneberger@fs.fed.us

2USda agricultural research Service, 3218 Williams Hall campus box 7619, raleigh, Nc 27695,
alan.franzleubbers@ars.usda.gov

3missouri agroforestry center, University of missouri, 203 anheuser-busch Natural resources building, columbia, mo
65211, joses@missouri.edu
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Session 4-7
GREENHOUSE GAS EMISSIONS AND AGROFORESTRY – COMET 2.0 AND COMET-FARM
A. SWAN, K. PAUSTIAN, K. BROWN, A. CHAMBERS, M. EASTER, G. JOHNSON, K. KILLIAN, E. MARX,
C. OLSON, J. SCHULER AND S. WILLIAMS

as the greenhouse gas balance of agroforestry and other types of land use becomes better understood, a need has
emerged for decision support tools to assist farmers, ranchers, and land managers in assessing the greenhouse gas
consequences of land use decisions. The comeT 2.0 and comeT-Farm tools have been developed to meet that need.
comeT 2.0 is a free, web-based tool based on the ceNTUry model. it was released in 2009 to assess the greenhouse
gas benefits of conservation scenarios in the U.S., including agroforestry, fertilizer management, and reducing tillage.
comeT-Farm is a free, web-based upgrade from comeT 2.0, utilizing the daycent model. released in June, 2013, it
includes a mapping interface, the ability to map and simultaneously assess multiple fields and parcels, along with new
features for assessing detailed cropping sequences and multiple interacting conservation improvements. We will
describe the tools and show examples where they have been applied in assessing the greenhouse gas balance of
conservation scenarios, while explaining planned improvements for assessing agroforestry systems.
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Session 4-8
USING MODELING TO PREDICT FUTURE SCENARIOS: WILL CLIMATE CHANGE DRIVE AGROFORESTRY
SYSTEMS IN TEMPERATE NORTH AMERICA TOWARDS INCREASED COMPETITION OR COMPLEMENTARITY?
SUSY DOMENICANO1, ALAIN PAQUETTE AND CHRISTIAN MESSIER2

although the practice of agroforestry in temperate regions has recently grown in europe and the United States, we find
significant gaps in the current scientific literature on agroforestry techniques relating to the humid continental climate
typical of many parts of southern canada. because agroforestry is not a common practice in this region and that field
experiments are rare and limited by the slow maturing trees, modeling is all the more necessary to improve our
understanding of tree-crop associations and to develop productive agroforestry systems.

We adapted the Hi-saFe model (dupraz et al. 2005), a mechanistic, biophysical model developed under the assumption
that the sharing of resources (light, water and nitrogen) in an agroforestry system is the major determinant of its
productivity. Using daily time steps, Hi-saFe simulates a 3-dimensional agroforestry environment by modeling resource-
sharing between trees and crops.

Using data from an experimental agroforestry site in Québec, as well as data from the literature, the model was
parameterized and validated using hybrid poplar. once validated, the model was used to test the implementation of
different agroforestry systems in temperate southern canadian climate.

Using different climate change scenarios, we explored theoretical hypotheses on complementarity, facilitation and
competition in plant communities. our results indicate that the productivity of agroforestry sites will by significantly
increased under climate change scenarios. The relative yields of crops and trees differ significantly depending on the
climate scenarios simulated reflecting a change in the types of interaction processes occurring within the plant
community.

Key words: agroforestry systems, climate change, agroforestry productivity modeling, Hi-saFe

1Université du Québec à montréal, centre d’étude de la forêt, p.o. box 8888, centre-Ville Station, montréal Qc, canada
H3c 3p8, s.domenicano@sympatico.ca

2Université du Québec en outaouais, institut des Sciences de la Forêt tempérée (iSForT), ripon, Qc, canada, JoV
1V0
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Session 5-1
WILLOW RIPARIAN BUFFERS FOR BIOMASS FEEDSTOCK AND NUTRIENT EXPORT
WILLIAM SCHROEDER1, HENRY DE GOOIJER2, JACONETTE MIRCK3, RAJU SOOLANAYAKANAHALLY4

AND BRIAN MURRAY5

We tested the hypothesis that a riparian buffer bmp that uses Salix as the primary species and includes systematic
removal of willow vegetation substantially increases capture and export of nutrients from sedimentation and shallow
sub-surface runoff into riparian zones. The prince edward island study site consisted of a willow buffer planted between
an agriculture field and the Wilmot river. cropping at the site followed a rotation of cereal, forage and potatoes. The
buffer was planted in June, 2006, half the plots with willow were harvested in November 2009 and half were left to grow
with all plots harvested in November 2012. The experiment included two willow cultivar (Salix viminalis ‘5027’ and S.
dasyclados ‘SV1’) and two harvest cycle (three and six years) treatments.

above and below ground biomass growth influenced total nutrient accumulation and export. Superior biomass growth
of Salix viminalis lead to higher N accumulation whereas phosphorous accumulation showed no difference between S.
viminalis and S. dasyclados. Highest concentration of N was in the root fraction followed by fine stems and the wood
(main stems or trunk). S. viminalis had a higher total N concentration than S. dasyclados mainly due to higher
concentrations in the stem and wood fractions. Total concentration for SV1 was 17 gN/kg wood whereas S. viminalis is
21 gN/kg wood. over a four year period a one kilometer long Salix buffer intercepted and accumulated 584 kg N and
45kg phosphorous. The majority of the N was removed through the biomass harvest whereas the phosphorous was
sequestered in the willow root system.

Key words: Salix, riparian buffer, biomass, nutrient export

1agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk S0G 2k0. email; bill.schroeder@agr.gc.ca

2agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk S0G 2k0. email; henry.degooijer@agr.gc.ca

3agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk S0G 2k0. email: jaconette.mirck@agr.gc.ca

4agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk S0G 2k0. email: raju.soolanayaknahally@agr.gc.ca

5outreach and collaboration, Science and Technology branch agriculture and agri-Food canada,
charlottetown pei c1a 4N6. email: brian.murray@agr.gc.ca
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Session 5-2
CONCENTRATED RUNOFF FLOW: IMPLICATIONS FOR BUFFER DESIGN AND WATER QUALITY BENEFITS
M.G. DOSSKEY, M.J. HELMERS, D.E. EISENHAUER AND T.G. MUELLER

Non-uniform or concentrated flow of surface runoff from agricultural fields reduces the pollutant trapping effectiveness
of buffer strips having constant width along a riparian zone or field margin. effectiveness can be improved by
reconfiguring the buffer to be relatively larger where more runoff flows. a GiS-based design tool has been developed
that can account for non-uniform runoff flow and improve performance of buffer installations.

The tool divides the riparian area or field margin into segments and, then, sizes the buffer according to the contributing
area to each segment. The model designs for buffer area ratio, rather than width, to account for unequal contributing
areas. it was adapted for use with arcGiS by employing a digital elevation model (dem) to define the field margin
segments and to determine the contributing area and slope to each segment. The GiS tool produces an image showing
the locations for buffer on an aerial photo of the field and an output table that provides, among other data, the total area
of buffer and its trapping efficiency. The tool further enables users to assess the trapping efficiency of existing buffers
and alternative user-defined buffer sizes and configurations.

Use of this tool on sample fields indicates that, where non-uniform runoff flow occurs, variable-width designs can be
more than twice as effective per unit buffer area as conventional constant-width designs. The tool produces a more
precise fit between runoff load and buffer configuration than does a constant-width approach.

Key words: riparian buffers, Water

michael G. dosskey
US Forest Service, USda National agroforestry center
1945 N. 38th Street, lincoln, Ne 68583-0822
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Session 5-3
RESPONSE OF AVIAN COMMUNITY TO WILLOW RING MANAGEMENT IN PRAIRIE POTHOLE WETLANDS
MELISSA MUSHANSKI1, STEPHEN DAVIS2, BILL SCHROEDER3 AND CHRIS SOMERS4

Wetlands surrounded by willow vegetation (willow rings) within the prairie pothole region (ppr) are an important part
of the prairie landscape. They provide habitat for wildlife, remove agricultural runoff, and reduce soil salinity. However,
willow rings in the ppr are continually destroyed to increase crop production. recently willow rings have been targeted
as a renewable source of biomass for bioenergy operations because it is adapted for quick growth following harvest.
management of willow vegetation from wetlands will increase the economic incentive to retain wetlands intact on the
prairie landscape. However, there is currently, little known about the avian species inhabiting willow rings or the impact
that harvesting natural willow vegetation will have on these species. my research will look at the natural variation in
willow ring coverage and age to simulate harvest treatments of willow rings. point counts will provide information on
the bird species that use each wetland as well as how birds react to changes in willow vegetation structure. comparisons
of high and low density wetland areas across different land cover types will be used to demonstrate any habitat
preferences bird species may have. The results of this research will determine the impact that willow harvest will have
on avian populations using these wetlands. This research can then be used to create guidelines for sustainable willow
ring management practice in the future.

Key words: Wetlands, Willow vegetation, birds

1melissa mushanski, University of regina, 3737 Wascana parkway, regina, Sk S4S 0a2
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Session 5-4
MODELING INTEREST IN PLANTING NATIVE FRUIT AND NUT TREE RIPARIAN BUFFERS
KATIE E. TROZZO1, JOHN F. MUNSELL2 AND JAMES L. CHAMBERLAIN3

agroforestry riparian buffers help protect water quality, conserve soil, benefit aquatic health, and provide terrestrial
habitat. However, conservation buffers often displace land that could be effectively used for production. agroforestry
riparian buffers comprised of native fruit and nut trees could help landowners manage for both conservation and
production in creeksides. This agroforestry strategy provides beneficial environmental services, while enhancing
opportunities for revenue, subsistence, wildlife, and aesthetics.

We used technology and agroforestry adoption theory to study potential adoption of native fruit and nut trees in 3
Virginia watersheds. our intent was to develop and test an exploratory model of landowner interest in planting native
fruit and nut tree riparian buffer systems. We used illustration and a questionnaire to collect data from a sample of 469
creekside owners in 3 Virginia watersheds.

The Universal Theory of acceptance and Use of Technology (UTaUT; Venkatesh et al. 2003) and pattanayak et al.’s (2003)
agroforestry adoption model were used to develop testable models. confirmatory factor analysis (cFa) was used to
verify underlying latent measured multiple linear regression was used to model interest. a combination of constructs from
both theories proved to be the best predictor of creekside owner intention.

Key words: agroforestry, riparian Forest buffer, Native Fruit and Nut Trees, adoption, Universal Theory of acceptance
and Use of Technology

1 blue ridge conservancy, 166 Furman rd. boone, Nc 28607, USa, katie.trozzo@gmail.com
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Session 5-5
SELECTED CARBON FLUXES IN PINUS PONDEROSA-BASED SILVOPASTORAL SYSTEMS, EXOTIC
PLANTATIONS AND PASTURES ON ANDISOLS IN THE CHILEAN PATAGONIA
FRANCIS DUBE1*, NARESH V. THEVATHASAN2, NEAL B. STOLPE3, ERICK ZAGAL3,
ANDREW M. GORDON2, MIGUEL ESPINOSA1 AND KATIA SÁEZ4

This study was undertaken to measure certain carbon (c) fluxes in a pinus ponderosa - based silvopastoral systems (SpS)
in patagonia, chile. results are compared to those from adjacent 18-year-old managed pine plantations (ppp) and natural
prairie (pST). litter decomposition was determined using the litterbag method. leached soil solution was collected with
tension lysimeters at 80 cm depth, and soil respiration evaluated in situ with the soda lime technique. Wind direction
influenced the litterfall distribution in SpS, with 94% falling in the tree strips and within 3 m on the east side. in the first
six months the initial needle decomposition was low and less than 5% of the initial mass. The overall soil organic carbon
(Soc) and N contents (0-40 cm depth) decreased significantly in the order SpS>pST>ppp, and within SpS were greater
in the alleys, starting at 2.5 m from the tree strip, with the highest values always eastward of the strip, suggesting influence
by the wind direction. Total soil respiration decreased in the order pST>SpS>ppp and leached c decreased in the order
ppp>pST>SpS. in general, the mean annual soil moisture in the pasture alleys of SpS was twice that of pST. The air/soil
temperatures decreased significantly in the second year only in pST and at 2 m and beyond from the tree strip in SpS.
Soil moisture varied significantly among treatments, but showed the strong influence exerted by trees in the creation of
a favorable microclimate within the pasture alleys of SpS.

Key words: c sequestration, decomposition, soil respiration
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3department of Soils, Faculty of agronomy, University of concepción, Vicente mendez 595, casilla 537, chillan, Viii
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4department of Statistics, Faculty of mathematical Sciences, University of concepción, avenida esteban iturra s/n, Viii
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Session 5-6
SHEEP VEGETATION MANAGEMENT IN YOUNG CONIFER PLANTATIONS OF BRITISH COLUMBIA, CANADA
R. SERRA1, C. OPIO2 AND D. KHASA1

over the last few years, there has been a willingness to reduce the use of herbicides and mechanical practices in forest
operations. as a result, the interest in using sheep grazing as a sylvopastoral system, is increasing. in british columbia,
Sheep Vegetation management (SVm) is a relatively new technique; thus, limited data are available for examining its
benefits on conifer growth.

We collected field data from grazed and ungrazed blocks established in young mixed-conifer plantations of lodgepole
pine (Pinus contorta) and hybrid spruce (Picea glauca x P. engelmannii). our main objective was to determine if sheep
grazing had a significant effect on the growth of hybrid spruce. We measured total height (TH), stem diameter at 15 cm
height (ø15cm), and cumulative internodal length (il). The height: diameter ratio (Hdr) was calculated to determine if
seedlings prioritised growth in terms of height or diameter. cumulative il was calculated from the node corresponding
to the year 2002 to 2010 for every node (positions 2 to 10). results indicated that grazing treatment did not significantly
affect diameter, TH or Hdr; however, il was significantly affected following the 2006 grazing treatment for internode
positions 6 to 10.

Grazing as a form of vegetation management will undoubtedly increase in the future, especially on public lands as the
use of herbicides and fire are restricted due to environmental concerns. This presentation will discuss results of the study
and demonstrate how SVm can be an effective biological method to control vegetative competition in young
conifer plantations.

Key words: Silvopastoralism, Sheep Vegetation management, Growth response, conifer plantations, Hybrid spruce
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George, bc V2N 4Z9, caNada e-mail: opio@unbc.ca
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Session 6-1
AGROFORESTRY, ANYONE?
OPPORTUNITIES, BARRIERS AND ATTITUDE TOWARDS AGROFORESTRY SYSTEMS IN FLEMISH AGRICULTURE
BERT REUBENS1, BERT VAN GILS1, DORIEN BAEYENS1, CELINE VANDEVELDE1 AND ERWIN WAUTERS2

many of the agroforestry systems in Flanders have been abandoned as they are considered incompatible with today’s
agro-economy and intensive farming practices. Nonetheless, modernized agroforestry could enhance farm resilience and
respond to challenges in Flemish agriculture. Whereas these opportunities are increasingly recognized by policy makers,
consultants, researchers and educators, the response to the new subsidy program for alley cropping is low and genuine
agroforestry remains sparse.

in this study, recently established agroforestry systems were characterized and two target farmer groups were
approached. First, a questionnaire was used to assess farmers’ experience with and intention, attitudes and perceptions
towards agroforestry. Secondly, interviews were performed with early adopters and recent starters to learn about their
motivations and perceived obstacles, and to assess the characteristics of their farm and agroforestry parcels.

The questionnaire pointed out that 55 % of the farmers are not familiar with agroforestry. The intention to engage in
agroforestry now or in the future was rather low (16 %), with legal stumbling blocks, lower crop production, lack of (large)
farming parcels and difficulties with mechanization mentioned as main barriers. conversely, several mainly socio-
ecological advantages were recognized.

motivations varied strongly among adopters, as did their farm and agroforestry characteristics. poplar, common walnut
and different fruit trees species are most common, combined mainly with grassland or occasionally crops such as winter
wheat, maize or potatoes.

Since farmers’ low intention and attitude were mainly associated with negative perceptions related to compatibility and
profitability, future research and extension efforts should target these aspects.

Key words: temperate agroforestry, attitude, adopters, profitability, compatibility

1institute for agricultural and Fisheries research (ilVo), plant Sciences Unit, crop Husbandry and environment, burg. van
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Session 6-2
THE LANDSCAPE OF AGROFORESTRY SCIENCE – WHO IS DOING IT? WHERE? WHAT ARE KEY GAPS?
HOW DOES USDA SUPPORT IT?
COLLEEN ROSSIER

let’s dive into agroforestry Science! This session will be based on the Science section of the first-ever report on USda’s
role in agroforestry (more on this below). it will include:

1) an overview of the agroforestry science (research & extension) being undertaken with USda support – by whom
& where;

2) agroforestry demonstration sites across the U.S.;

3) key gaps;

4) How to find science-doing and science-using collaborators from USda agencies;

5) USda programs that fund agroforestry science; &

6) a discussion around the question: “What is USda missing?” is USda missing key areas of agroforestry science in their
report? What other funding programs support agroforestry science? are there any challenges accessing USda
programs for agroforestry? How should the future USda agroforestry Science Working Group best engage the
international agroforestry community?

background: The USDA Strategic Framework for Agroforestry was released by the USda Secretary in June 2011. it
provided a roadmap for advancing agroforestry, and directed USda to report annually on agroforestry. responding to
that direction, USda plans to release the first-ever report of USda’s role in agroforestry in June 2013 (in both brief and
comprehensive versions). These reports discuss how enterprising people advanced agroforestry in fiscal years 2011-12,
how USda supported those efforts, and planned next steps. The report is organized around the Framework’s three
simple goals: (1) adoption, (2) Science, and (3) integration, and includes a final section on Next Steps. This session will
focus mostly on the Science section. colleen rossier co-authored both reports.

Key words: agroforestry, science, demonstration
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Session 6-3
THE USDA’S NATIONAL AGROFORESTRY CENTER AND AAFC’S AGROFORESTRY DEVELOPMENT
CENTRE ARE SUCCESSFULLY COLLABORATING TO ADVANCE THE APPLICATION OF TEMPERATE
AGROFORESTRY SYSTEMS
ANDREW MASON1 AND HENRY DE GOOIJER2

agroforestry was identified as an area for increased collaboration in February 2011, in ottawa, by officials from the United
States department of agriculture (USda) and agriculture and agri-Food canada (aaFc) at the “collaboration on agri-
environmental issues dialogue”. The USda National agroforestry center (Nac) and aaFc agroforestry development
centre (adc) have common missions and goals that focus on accelerating the application of temperate agroforestry
systems in agricultural landscapes. at the ottawa meeting, Nac and adc leaders made a joint presentation and
proposed 11 opportunities for action, which were agreed to by their officials. Nac and adc have collaborated
successfully to accomplish many of the actions, including: 1) translation of Nac’s Conservation Buffers Guide into French
for use in canada; 2) authoring “branching out: agroforestry as a climate change mitigation and adaptation tool for
agriculture”, a featured paper in the Journal of Soil and Water Conservation (Sept/oct 2012); and 3) jointly planning
and hosting the very successful Great plains Windbreak renovation and innovation conference (July 24-26, 2012) at the
international peace Garden on the US-canada border between manitoba and North dakota. USda and aaFc
strengthened their commitments further with the signing of a memorandum of Understanding (moU) in april 2012 by
USda deputy Secretary kathleen merrigan and aaFc deputy minister John knubley. The moU emphasizes
collaboration on agroforestry science and tools for climate change mitigation and adaptation in support of the goals of
the Global research alliance on agricultural Greenhouse Gases, of which both countries are members.

Key words: canada, United States, climate change

1andrew mason, USda – Nac

2Henry de Gooijer, aaFc – adc

97588 CONFERENCE ABSTRACT  6/12/13  10:19 AM  Page 58



Collection of Abstracts compiled by Tricia pollock 59

Session 6-4
THE ECONOMICS OF ECOSYSTEM SERVICES OF TREE-BASED INTERCROPPING SYSTEMS
MAHBUBUL ALAM1, ALAIN OLIVER1, ALAIN PAQUETTE2, JEAN-PIERRE REVÉRET3 AND CHRISTIAN MESSIER4

The aim of the study is to evaluate and monetize ecosystem services of tree-based intercropping (Tbi) systems in Quebec.
We evaluate ten ecosystem services: soil quality regulation, water quality regulation, climate regulation, air quality
maintenance, pollination, nutrient mineralization, windbreak, biological control, and provision of agricultural and timber
products. We use a mix of mathematical models for quantification of various ecosystem services and economic valuation.
The results of the marginal analysis of Tbi ecosystem services reveal that the total annual margin is 2 725 caN$ ha-1y-1.
The economic value of combined non-market services is 1,800 caN$ ha-1y-1, which is higher than the value of marketable
products (i.e. timber and agricultural products). an analysis of the present value of ecosystem services for a rotation of
40 years also suggests that provision of agricultural products ranked highest among the ecosystem services, followed
by water quality, air quality, soil quality, biological control, and pollination. Total economic value of all the ecosystem
services for the rotation period was 56 411 caN$ ha-1, about one third of which is contributed by agricultural products
alone. The study concludes that private benefits such as provision of agricultural products is decreased in Tbi systems,
and that ecosystem services which are public goods in nature cannot compensate for the private losses that would occur
due to changes in land use from conventional agriculture to agroforestry. Hence there must be government incentives
to interest farmers in adopting practices that benefit society as a whole.

Key words: economics, ecosystem services, tree-based intercropping systems

1 département de phytologie, Faculté des sciences de l’agriculture et de l’alimentation, Université laval, Québec city,
canada

2 département des sciences biologiques, Université du Québec à montréal (UQam), montréal, canada

3 département stratégie, responsabilité sociale et environnementale, Université du Québec à montréal (UQam),
montréal, canada

4 institut des Sciences de la Forêt Tempérée, Université du Québec en outaouais (UQo), Gatineau, canada
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Session 6-5
AGROFORESTRY CASE STUDIES: PUTTING TREES TO WORK FROM SEA TO SHINING SEA
COLLEEN ROSSIER

innovators are putting trees to work in diverse ways from coast to coast! We will visit five people using different
agroforestry systems to learn how and why they are implementing agroforestry and which USda resources can help
others do the same. our case studies will profile:

1) Farmers growing edible hedgerows and riparian vegetation in Washington state;

2) Silvopasture producers in the Southeast;

3) a cooperative of woodland owners trying out alley cropping and forest farming to increase their income from their
natural resources in oregon; and

4) entrepreneurs harvesting and processing nuts from hedgerows and silvopasture in the midwest.

These case studies will be published in the first-ever comprehensive report of USda’s role in agroforestry (expected
June 2013). The report is organized around the USDA Agroforestry Strategic Framework’s three simple goals: (1)
adoption, (2) Science, and (3) integration. because one of the barriers to agroforestry adoption is that people do not have
a clear vision of it in their minds, we included fifteen case studies in the report to show how people are advancing
agroforestry with USda’s assistance. relevant case studies are referenced in each section and included all together in
an appendix. There is also a companion brief version of the report that weaves many of these stories into a narrative to
introduce new audiences to agroforestry. colleen rossier is lead author on both reports with assistance from a cross-
USda team.

Key words: agroforestry, entrepreneur, USda
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Session 6-6
CREATING THE KNOWLEDGE INFRASTRUCTURE TO ENHANCE LANDOWNER ADOPTION OF
AGROFORESTRY THROUGH AN AGROFORESTRY ACADEMY
MICHAEL GOLD

agroforestry offers a novel approach to land management that provides opportunities to combine productivity and
profitability with environmental stewardship, resulting in healthy and sustainable agricultural systems that can be passed
on to future generations. in spite of significant advances in both the science and practice of US agroforestry over the
past 20 years, adoption has been limited. in the US, natural resource professionals and other educators are currently not
equipped to help landowners adopt agroforestry. To advance adoption of agroforestry as a cornerstone of productive
land use, a week-long agroforestry academy is being developed by a regional consortium of experts from missouri,
iowa, Nebraska, minnesota and Wisconsin. The academy is designed to train natural resource professionals, extension
agents, and other agricultural educators who work with landowners. advanced training will be provided on the five
recognized temperate zone agroforestry practices integrated with options for bioenergy, marketing, economic, social
dimensions, and environmental services. The cornerstone of the academy will be an applied planning and design
exercise. academy trainees will work in small groups to gain hands on practice in agroforestry design based on the
needs of a working farm. academy trainers and graduates will form the core of the knowledge infrastructure needed to
enhance landowner adoption of agroforestry, resulting in increased sustainability of rural communities and the food and
agricultural system.

Key words: Train-the-trainers, learning communities, agroforestry education

michael Gold, University of missouri center for agroforestry
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Session 6-7
FAST GROWING TREE SPECIES IN ALLEY CROPPING SYSTEMS AND THEIR INFLUENCE ON MICROCLIMATE
IN GERMANY
CHRISTIAN BÖHM1, MICHAEL KANZLER1 AND DIRK FREESE1

The production of energy wood on arable land has been increased in Germany during the last years. in this context,
agroforestry systems keep a prominent position in agriculture, since they allow the simultaneous production of energy
wood and food or feed on the same field. When fast growing trees are arranged in hedge structures (alley cropping)
positive effects on microclimate and hence on the yield stability of crops cultivated in between the tree hedgerows has
been shown without any significantly negative impact on the modern land management.

The improvement of the microclimate has been affected the evapotranspiration rate and thus the water availability for
crops especially during common dry periods. results of different research studies carried out in several alley cropping
sites located in eastern Germany show that wind velocity can be reduced by more than 50 percent, even though tree
hedgerows were not higher than four meters. The observed reduction of wind speed was depending on the distance to
trees, on the orientation of woody stripes as well as on the width of the crop alleys. However, the influence of fast growing
tree hedgerows on air temperature and air humidity was relatively low. potentially negative effects on crop yield were
expected due to the shading the peripheries of crop alleys by trees. but first results indicate that the reduction of the
global radiation by short rotation trees had no negative effect on crop yield. at a post-mining site the crop yield was
evenly higher near trees compared to the center of crop alleys.

Key words: fast growing trees, crop yield, microclimate

1brandenburg University of Technology, chair of Soil protection and recultivation, konrad-Wachsmann-allee 6, d-03046
cottbus, Germany, boehmc@tu-cottbus.de
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Session 7-1
QUANTIFYING NITROGEN FIXATION OF AGROFORESTRY SHRUB SPECIES BY THE 15N DILUTION TECH-
NIQUES UNDER GREENHOUSE CONDITIONS
G. ISSAH*1,3, J.D. KNIGHT1 , J. KORT3 AND A.A. KIMARO1,2

Some land-use systems in the province of Saskatchewan include agroforestry trees/shrub species such as buffaloberry
(Shepherdia argentea Nutt.), caragana (Caragana arborescens lam.) and sea buckthorn (Hippophae rhamnoides L.) as
important components. These species provide various ecological functions such as ameliorating soil moisture, light and
temperature through reduction in wind speed and trapping snow which have been widely studied. However, the nutrient
supply function of most of the agroforestry trees/shrubs in Saskatchewan, especially N2-fixation, has not been
determined. a greenhouse experiment was conducted in the at the University of Saskatchewan, Saskatoon, Sk, canada
from January 2012 to april 2012. The objective of the study was to quantify N2-fixation in buffaloberry, caragana and sea
buckthorn using isotope-based techniques in two separate but concurrent experiments. Shoot percentage of nitrogen
derived from atmosphere (% Ndfa) ranged from 3-64 % for buffaloberry, 59-65 % for caragana and 70-73 % for sea
buckthorn. The whole plant % Ndfa in the species ranged from 8-54 % in buffaloberry, 39-51 % in caragana and 67-70 %
in sea buckthorn in both experiments. Total amounts of N2 fixed ranged from 2-40 kg N ha-1 in buffaloberry, 80-185 kg
N ha-1 in caragana and 38-168 kg N ha-1 in sea buckthorn, for both experiments. The amount of N2 fixed by the species
gives clue to their potentials in alley cropping systems to provide sufficient N to meet the requirements of most of the
forage and grass species grown in Saskatchewan. The tested shrub species, may therefore, hold high promise to improve
on-farm N management by providing N for sustaining forage crop production. This would minimize the reliance on
synthetic fertilizers and thus reduces the risk of agrarian-derived soil and water pollution from excessive use of inorganic
nutrient sources.

Key words: alley cropping, agroforestry, forage crops, isotopic techniques, nutrient management, N2 fixation

1department of Soil Science, University of Saskatchewan 51 campus drive, Saskatoon, Sk S7N 5a8 canada.

2World agroforestry centre, icraF-Tanzania programme, dar-es-Salaam, Tanzania

3agriculture and agri-Food canada, agroforestry development centre, p.o. box 940 indian Head, Sk S0G 2k0

contact: isg840@mail.usask.ca
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Session 7-2
EFFECT OF A ROADSIDE SHELTERBELT ON SUSPENDED ROAD DUST PARTICLES
YIWEN MAO, JOHN WILSON AND JOHN KORT

intuition suggests that a moderately dense shelterbelt, which is known to greatly reduce the wind speed in its wake,
should likewise exert a filtering effect on whatever the wind may carry. Here we report field measurements of suspended
road dust particles in the lee of a uniform, two-row (green ash and Scots pine) shelterbelt that ran parallel to the road
and was centered 60 m eastward (downwind). We then compared the field results with numerical simulations. Taken
together, the field and modeled results indicate that a shelterbelt of the type studied offers little if any benefit, in regard
to the filtration of the fine (pm10) fraction of rural road dust. although the reduction of wind speed by the shelterbelt
delayed the arrival of dust clouds at the point of measurement, the duration of the dust cloud was greater behind the
shelterbelt and the overall dust load suspended in the air was not diminished. We will discuss both the field results and
the aerodynamic theory and calculations that resulted in these conclusions.

Key words: windbreak, aerodynamics, particulates

97588 CONFERENCE ABSTRACT  6/12/13  10:19 AM  Page 65



66 Agroforestry – Innovations in Agriculture

Session 7-3
THE INFLUENCE OF THE HEDGEROW AND ADJACENT CROP ON CARABID SPECIES DIVERSITY
AND MOVEMENT IN AGRICULTURAL FIELDS IN PEI
CHRISTINE NORONHA1, CATHERINE FOX2 AND YVES BOUSQUET3

The influence of the hedgerow and adjacent crop type on the diversity and movement of carabid beetle species over
a three year crop rotation cycle, was studied at Harrington farms in pei under the Green cover canada - agroforestry
project initiative. Five transects were established within three fields. Using the edge of the hedgerow as the starting
point, each transect was divided into six 5 x 1m sections (1m into the hedgerow and 1, 3, 10, 30, and 60 m into the
adjacent crop field). Two pitfall traps in each section were used to collect beetles every two weeks. beetle diversity was
monitored for three years in the same field; two years in the rotation crop and the third year in the main crop (potatoes).
rotation crops were either, barley, clover, or soybeans. a total of 46 carabids species were identified. results showed
a higher diversity of species at the 1m distance in the field. The lowest diversity was found within the hedgerow into all
three years and crops. The abundance of the nine most dominant species at each distance varied with the crop. as
expected some species were more dominant early in the season while others at the end of the season. certain species
were lower in numbers in the potato crop when compared to the clover and barley crops. Two introduced species
Harpauls rufipes and Pterostichus melanarius dominated the catch in all three years.

Key words: carabid beetles, Hedgerows, movement

1crops and livestock research centre, 440 University avenue, charlottetown, pei, c1a 4N6.

2 Greenhouse and processing research centre 2585 county road 20 Harrow, ontario, N0r 1G0,

3 eastern cereal and oilseed research centre. 960 carling avenue, central experimental Farm,
ottawa, ontario, k1a 0c6.
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Session 7-4
TRANSPORTATION AGENCY TOOL TO ANALYZE BENEFITS OF LIVING SNOW FENCES
GARY WYATT1 , DIOMY ZAMORA2 AND DAVID SMITH3

a benefit and cost analysis tool was developed for the minnesota department of Transportation’s (mndoT) living snow
fence (lSF) program. This transportation agency tool calculates global and site-specific economic, transportation and
environmental benefits and the opportunity costs to landowners. This aids in prioritizing snow problem areas and
developing landowner payment programs. results from the application of the tool on minnesota highway snow problem
areas suggests, expansion of the program to other states with snow precipitation is justified. lSF are plantings of trees
and/or shrubs set back from the right of way along the upwind roadside to minimize drifting and blowing snow problems
on the roadway. This tool will also analyze the benefit and cost of leaving standing corn rows to protect roadways.
blowing and drifting snow are costly realities for transportation agencies in regions with significant snow precipitation.
blowing snow can require extra trips by standard plows, use of additional equipment and increased usage of sand and
salt. From1995 to 2005 minnesota found over 9,000 snow related accidents, 64 fatal and 131 incapacitating accidents.
Snow fences can decrease travel time and reduce the severity and number of snow related accidents. lSF also provide
environmental services such as wildlife conservation, hunting opportunities, and carbon storage and sequestration.
collaborating with USda programs provides additional resources that can reduce the transportation agency’s share of
landowner payments. This lowers financial barriers to offer incentives to more sites and expand the program with
substantial economic net benefits. This tool will be offered on-line in 2014.

Key words: benefit cost tool, blowing, environment, fence, drifting, snow

University of minnesota extension, mankato, mN, USa, wyatt@umn.edu

University of minnesota extension, St. paul, mN, USa, zamor015@umn.edu

University of minnesota, research assistant, St. paul, mN, USa, smit1260@umn.edu
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Session 7-5
WINDBREAK REMOVAL IN EASTERN NEBRASKA
XIAO CHEN AND JAMES R. BRANDLE

Higher prices for commodities (maize, soybean and wheat) have meant more tree removal in eastern Nebraska. Window
surveys each spring have shown new piles of woody vegetation pushed out to make room for an additional few acres of
crop ground. during the summer of 2012 in an effort to document the removal, we undertook a more definite survey of
windbreak removal for the period 2003 to 2010. Using digital imagery from the Nebraska Spatial GiS database, we
compared 12, one mile wide transects across the eastern third of Nebraska. each section along the transect was
observed manually and compared between the two study years. a total of 1,514 square miles (968,987 acres) were
examined. The total number of field windbreaks dropped from 1,994 in 2003 to 1,852 in 2010, a loss of 142 windbreaks
or a net loss of 7.12% of the windbreaks in the study area. The total length of the windbreaks removed was 34.8 miles.

Xiao chen and James r. brandle, University of Nebraska
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Session 7-6
SOIL BIOCHEMICAL PROPERTIES AND MICROBIAL RESILIENCE IN TWO AGROFORESTRY SYSTEMS
IN SOUTHERN QUEBEC: EFFECTS ON WHEAT GROWTH UNDER CONTROLLED DROUGHT
AND FLOODING CONDITIONS
DAVID RIVEST1, MIREN LORENTE2, CHRISTIAN MESSIER1 AND ALAIN OLIVIER3*

agroforestry is increasingly viewed as an effective means of maintaining or even increasing crop and tree productivity
under climate change while promoting other ecosystem functions and services. This study focused on soil biochemical
properties and resilience following disturbance within agroforestry and conventional agricultural systems and aimed to
determine whether soil differences would subsequently affect crop productivity under extreme soil water conditions.
Two research sites that had been established on agricultural land in southern Quebec were selected for this study. The
rivière-ouelle site included an 18 years old windbreak, while the St-paulin site consisted in an 8 years old tree-based
intercropping system. in each site, soil samples were used for the determination of soil nutrient availability, microbial
dynamics, microbial resilience to different wetting-drying perturbations and for a greenhouse pot experiment with wheat.
drying and flooding were selected as water stress treatments and compared to a control. These treatments were initiated
at the beginning of the wheat anthesis period and maintained over 10 days. Trees contributed to increase soil nutrient
pools, as evidenced by the higher extractable-p (both sites), and the higher total N and mineralizable N (St-paulin) found
in the agroforestry compared to the conventional agricultural system. metabolic quotient (qco2) was lower in the
agroforestry than in the agricultural system, suggesting higher microbial substrate use efficiency in agroforestry systems.
microbial resilience was higher in the agroforestry soils compared to soils from the conventional agricultural system
(rivière-ouelle site only). at rivière-ouelle, wheat growing in soils from agroforestry systems exhibited higher
aboveground biomass and number of grains per spike than in agricultural system soils in the three water stress
treatments. at St-paulin, higher wheat biomass, grain yield and number of grains per spike were observed in agroforestry
than in agricultural system soils, but in the drought treatment only. drought (rivière-ouelle) and flooding (both sites)
treatments significantly reduced wheat yield and 1000-grain weight in both types of agroecosystem. relationships
between soil biochemical properties and soil microbial resilience or wheat productivity were strongly dependent on site.
This study suggests that agroforestry systems may have a positive effect on soil biochemical properties and microbial
resilience, which could operate positively on crop productivity and tolerance to severe water stress.

1centre for Forest research, Université du Québec à montréal, po box 8888, centre-Ville Station, montréal (Qc),
H3c 3p8, canada.

2Natural resources canada, canadian Forest Service, laurentian Forestry centre, 1055 du p.e.p.S., Québec (Qc),
G1V 4c7, canada.

3département de phytologie, Université laval, Québec (Qc), G1V 0a6, canada.

*Speaker; phone: 1-418-656-2131 ext. 3601; e-mail: alain.olivier@fsaa.ulaval.ca
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Session 7-7
PROMOTING TREE-BASED INTERCROPPING SYSTEMS IN THE POLITICAL ARENA: A COGNITIVE ANALYSIS
OF PUBLIC POLICIES IN AGRICULTURE, NATURAL RESOURCES AND RURAL DEVELOPMENT IN QUEBEC
GENEVIÈVE LAROCHE1, JEAN MERCIER2 AND ALAIN OLIVIER1

in Quebec, tree-based intercropping (Tbi) systems are considered as potential contributors to climate change adaptation
as well as ecological goods and services providers. Tbi systems are consequently promoted by stakeholders as complex
systems accurately addressing issues related to environmental deterioration, landscape degradation and rural
devitalization.

However, financing the implementation of these systems on farms remains a challenge. in fact, no clear policy on
agroforestry or Tbi systems has been developed and implemented yet in the province, complicating the work of both
receptive farmers and experts. Thus, we could wonder how the arguments put forward by Tbi systems promoters are
or can be integrated at all in the mainstream ideas now driving three specific public policies (agriculture, natural resources
and rural development).

our research uses qualitative methods and a discourse analysis based on muller’s notion of referentials to understand
how Tbi systems can be integrated in the pre-existing referentials of actors in the agriculture, natural resources and rural
development public policies. based on the analysis of formal publications and semi-directed interviews, our preliminary
results show that the referentials driving agriculture, natural resources and rural development policies are slowly shifting
from strict economic development to multifunctionality and sustainable development. Tbi systems may then have the
opportunity to be integrated in these policies’ referentials, especially when they are promoted as multifunctional and
sustainable systems. Nonetheless, the integration of Tbi systems is insufficient to produce large-scale policies given the
present policies’ referentials, but may lead to small-scale initiatives support.

Key words: Tree-based intercropping systems, public policy analysis

1 département de phytologie, Faculté des sciences de l’agriculture et de l’alimentation, Université laval,
Québec, canada.

2 département de sciences politiques, Faculté des sciences humaines et sociales, Université laval, Québec, canada.
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Session 7-8
DETERMINATION OF THE EXTENT AREA OF INTERACTIONS BETWEEN THE OLIVE TREES AND CEREALS IN
AN ALLEY CROPPING SYSTEM IN MOROCCO
K. DAOUI1, W. KHADDI2, Z.A.FATEMI1, R. RAZOUK1, A. BENDIDI1 AND M. OUKNIDER2

in an agroforestry system, interactions between the annual crops and perennial ones are complex. in the objective of
elucidating the resultant of those interactions on the performances of the system olive tree - cereal crops, barley
(Hordeum vulgare), durum wheat (Triticum turgidum) and soft wheat (Triticum aestivum) were cultivated between the lines
of olive trees (Olea europaea) (10 x 10 m) under rainfed conditions. cereals were sown according to two orientations:
North - South and east –West.

at maturity, assessment of cereals productions (yields and their components) was realized at various distances from olive
trees line. Under the weather conditions of the year (rainfall: 300 mm), the experiment showed that the height of plants
(H) of various cereals is the parameter which illustrates the best representation models of its evolution in relation with
distance (d) from olive tree line. The cereals with sowing realized according to the orientation east – West were the most
successful. The models developed under this orientation were, respectively for barley and durum wheat H = -5,33d2 +
56,36d - 110,89 (r² = 0,74) and H = -2,89d2 + 29,70d - 40,738 (r² = 0,75). For cereals sown according to the orientation
North – South, the models developed respectively for barley, durum wheat and soft wheat are:

H = -1,39d2 + 16,99d - 22,245 (r² = 0,75), H = -2,33d2 + 27,44d - 56,13 (r² = 0,73) and

H = -2,22d2 + 25,63d - 47,15 (r² = 0,76).

Key words: alley cropping, Olea europaea, Hordeum vulgare, Triticum turgidum, Triticum aestivum

1 National institute for agronomic research (iNra), centre régional de la recherche agronomique de meknès. km 10,
route Haj kaddour b.p. 578 (VN) meknès. morocco. daoui_khalid@yahoo.fr

2 ecole Nationale d’agriculture de meknès.
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Session 8-1
BIOMASS POTENTIAL AND STAND STRUCTURE OF NATIVE WILLOWS ON THE CANADIAN PRAIRIES
JACONETTE MIRCK1

many small wetlands are scattered across the canadian prairies. These wetlands are often surrounded by phreatophytic
shrubs, of which willows are the dominant genus. because the willows grow in a circular form around wetland these
communities are also call willow rings. many willow rings have been removed to facilitate farming activities. The willows
that are left are heavily degraded due to the lack of disturbance factors such as buffalo herds and wild fires. even though
these willow rings are currently degraded, they are still of great value as a carbon depth free biomass resource. our
study had the objectives to examine the effects of age on biomass potential, stand structure and species distribution of
five native willows (Salix bebbiana, S. discolor, S. eriocephala, S. interior and S. petiolaris) in 12 willow rings and studied
the distribution of the same willows in relation to a moisture gradient. annual biomass production ranged from 1.9 to
16.2 odt ha-1 yr-1 for the 12 sites that were between 9 and 34 years old. currently standing biomass was estimated at 239.2
odt. With age stand structure changed from multiple small diameter stems to fewer big diameter biomass producing
stems, and at the same time the species distribution shifted from one dominated by S. petiolaris to being dominated
by S. discolor. additionally the sympatric willows showed a distribution along a moisture gradient, with S. discolor
dominant in the dry locations and S. petiolaris in the wetter locations.

Key words: moisture gradient, productivity, Salix, stand structure, succession, wetland

1agroforestry development centre, aaFc, po box 940, indian Head, Sk, canada, S0G 2k0 jaconette.mirck@agr.gc.ca
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Session 8-2
ESTABLISHMENT AND EARLY PRODUCTIVITY OF PERENNIAL BIOMASS ALLEY CROPPING SYSTEMS
IN MINNESOTA, U.S.A.
JOSHUA D. GAMBLE1, GREGG JOHNSON2, CRAIG C. SHEAFFER2, DEAN A. CURRENT1

AND DONALD L. WYSE2

in may 2010, alley cropping systems consisting of four herbaceous biomass crops planted between multi-row strips of
two short-rotation woody crops were established at empire and Granada, minnesota, U.S.a. crop establishment and
productivity were characterized for each species over two growing seasons and at two distances from the tree-crop
interface. prairie cordgrass (Spartina pectinata) and a native polyculture were among the most productive herbaceous
crops at both sites, averaging between 7.1 and 11.9 mt ha-1, and have shown no evidence of competition for resources
along the tree-crop interface thus far. basal stem area was similar at empire for poplar hybrid Nm6 (Populus maximowiczii
x P. nigra) (1,744 mm2 tree-1) and willow cultivar Fish creek (Salix purpurea x S. purpurea) (1,609 mm2 tree-1), but was
greater for Nm6 (1,045 mm2 tree-1) than Fish creek (770 mm2 tree-1) at Granada. across species, basal stem area was
greater in edge row than center row trees at empire, whereas the opposite was true at Granada. This difference in edge-
row effects may be due to differences in alley orientation and light availability between sites. results suggest that alley
cropping provides suitable conditions for establishment of short-rotation woody and certain herbaceous biomass crops,
and that many of these crops may be well suited to the alley cropping environment. However, more research is needed
to explore the effects of alley orientation on light dynamics, and also to evaluate overall resource availability within the
alley system and its effects on crop persistence and productivity over time.

Key words: alley cropping, biomass, establishment

1 department of Forest resources, University of minnesota

2 department of agronomy and plant Genetics, University of minnesota

115 Green Hall, 1530 cleveland avenue North, St paul, mN 55108

gamb0056@umn.edu
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Session 8-3
PRODUCING TRANSPORTATION FUELS FROM SUSTAINABLY GROWN HYBRID POPLARS:
A PACIFIC NORTHWEST INITIATIVE
SHIBA KAR1, PATRICIA TOWNSEND1, NORA HAIDER1 AND KEVIN ZOBRIST1

advanced Hardwood biofuels Northwest (aHb) is a USda-funded consortium of university and industry partners working
to develop a pacific Northwest (pNW) biofuel industry that provides 100% renewable and infrastructure-compatible
transportation fuels derived primarily from sustainably grown short-rotation (2-3 years) hybrid poplars. The partners are
divided into five teams (Feedstock, conversion, Sustainability, education, and extension) to support all the required
research and preparation needed to speed up commercialization of the biofuel system to convert poplars into liquid
biofuels, including gasoline, diesel, and jet fuel. Feedstock and extension teams are playing an important and
foundational role in preparing the pNW for growing hybrid poplar to produce biofuels. GreenWood resources inc. is
leading the feedstock team to investigate suitability and productivity of different poplar clones, spacing, planting,
harvesting and other plantation management practices in four geographically variable sites throughout the Northwest.
as a conduit between researchers and communities, WSU extension is using an effective biofuels outreach and education
program that brings research-based information to key community stakeholders, including citizens, land managers, and
policy makers. This aHb initiative envisions to lay the foundation for an industry that will meet 75% of the pNW region’s
2022 renewable fuel standard (rSF2), revitalize the region’s rural communities, support large and small growers, and
create new jobs and economic opportunities.

Key words: Hybrid poplar, biofuel, pacific Northwest

1Washington State University (WSU) extension, everett, Wa, USa, shiba.kar@wsu.edu
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Session 8-4
CANADA-WIDE GENETIC VARIATION AMONG SALIX ERIOCEPHALA POPULATIONS
EMILY K. MURPHY1, RAJU Y. SOOLANAYAKANAHALLY1, STEVEN J. HANLEY2, ANGELA KARP2

AND WILLIAM R. SCHROEDER1

Willows (Salix spp.) are a naturally occurring species in areas adjacent to wetlands, rivers, and lakes within the canadian
landscape. in the last decade, increased awareness and use of willow in biomass cropping systems has contributed to
its North american rise in cultivation. Genomic research is currently ongoing into the creation of new varieties suited to
high biomass production and environmental applications. Studies to date have extensively explored the genetic
structure of growth and phenological traits in Salix viminalis populations but little research has been focused on native
species (e.g. Salix eriocephala). This collaborative research project focused on analyzing the extent of natural genetic
variation and population structure using 46 populations of S. eriocephala sourced throughout its native ranges across
canada (from atlantic to prairies). preliminary findings indicated the presence of two distinct clusters, indicative of an
east/west divide. The analysis of molecular variance (amoVa) revealed that the variability within population was
significantly higher (78%) than among populations (14%). Findings from this study provide valuable insight into the levels
of natural variation available in the agriculture and agri-Food canada's agcanSalix collection for use in the willow
improvement program.

Key words: biomass; Salix eriocephala; agcanSalix; willow; genetic diversity; population structure

1 agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada, indian Head,
Saskatchewan, S0G 2k0, canada

2cropping carbon institute Strategic programme, agroecology department, rothamsted research, Harpenden,
Hertfordshire, al5 2JQ, Uk

e-mail: raju.soolanayakanahally@agr.gc.ca
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Session 8-5
SCREENING POPULUS BALSAMIFERA CLONES FOR USE IN RECLAMATION ON CHALLENGING SITES
BARB THOMAS*1,2, DAVID KAMELCHUK1, ELLEN MACDONALD2, RICHARD KRYGIER3 AND BOBBY HU4

The largest oil sands deposits in the world are located in the northeastern region of alberta on an overlapping land
base with alberta-pacific Forest industries inc. in order to bring these areas with large open pit mines and massive
settling ponds, which result from the process of bitumen extraction, back into the productive landbase, appropriate
plants for revegetation need to be identified. These reclaimed sites are often very high in salts and other compounds,
requiring testing to ensure not only survival of the plant material but productivity in the next generation of forest.

dormant cuttings from one hundred and forty eight native balsam poplar clones selected from alberta-pacific Forest
industries inc. tree improvement program were grown aeroponically for six weeks in a greenhouse in a completely
randomized design with three replicates. There were nine tanks in total with three control tanks, containing reverse
osmosis (ro) water, three tanks with 25% process water, collected from the Syncrude bitumen extraction facility in Ft.
mcmurray, mixed with 75% ro water and three tanks with 50% process water and 50% ro water.

results on clonal performance for growth, biomass and survival will be presented. clear differences in performance were
found indicating that clonal selection for highly saline conditions is possible. in order to meet genetics standards for
diversity in alberta for crown land deployment, a minimum of 18 clones must be selected.

Key words: balsam poplar, reclamation, salt tolerance

*presenting author

1 alberta-pacific Forest industries inc.

2 department of renewable resources, University of alberta

3 The canadian Wood Fibre centre, edmonton, alberta

4 Total e&p canada ltd.
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Session 8-6
FARMER WILLINGNESS TO PRODUCE SHORT ROTATION WOODY CROPS
DAVID J. SMITH1 AND DEAN CURRENT2

This paper presents the findings of a survey of minnesota agricultural landowners conducted to elicit farmer willingness
to supply short rotation woody crops (SrWc) to a hypothetical bioenergy feedstock market. The survey area, in the
northern corn belt region, is primarily planted with corn and soybean. Using closed-ended dichotomous choice
questions, each respondent was asked about their willingness to grow SrWc given a randomly generated relative net
income. The survey included questions about farmers’ attitudes about the environment and renewable energy, perceived
barriers to growing perennial crops, land tenure, preferred financial arrangements and demographic information.

at non-negative (zero and positive) relative net incomes, on average forty-eight percent of farmers were willing to
produce SrWc and were willing to produce SrWc on an average of twenty-five percent of their available land. The
data was evaluated using econometric techniques to parameterize a representative farmers’ willingness to supply SrWc.
The perception of SrWc risk was found to be sustainably higher than the farmer’s perception of their current risk. Using
enterprise budgets for the survey area, a SrWc supply function for a representative farmer was estimated.

This study illustrates the importance in understanding farmer willingness to produce when estimating aggregate supply
in emerging bioenergy markets. production risk and fixed costs are important components to a farmer’s decision to
produce SrWc. Supply estimates that ignore these will over-estimate the supply of SrWc.

Key words: Short rotation Woody crops, bioenergy, economics

1University of minnesota, department of applied economics, 218d ruttan Hall, 1994 buford avenue, St. paul, mN 55108,
USa, smit1260@umn.edu

2University of minnesota, center for integrated Natural resources and agricultural management, 115 Green Hall, 1530
cleveland ave. North, Saint paul, mN 55108, USa, curre002@umn.edu
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Session 8-7
EFFECTS OF PRUNING ON GROWTH AND STEM QUALITY OF THREE HYBRID POPLAR CLONES
ANNIE DESROCHERS1, AHMED KOUBAA1 AND SABRINA MORISSETTE2

Hybrid poplars are usually cultivated under intensive management systems, in order to increase yield in a reduced time
period. pruning stems is also recommended to create knot free wood and increase the value of boles. although this
treatment has been done for ages all over the world, very little scientific data is available on the effects of pruning on
growth and quality of boles. The goal of this study was to evaluate the effects of pruning on tree growth, stem taper and
on the number and size of knots. Three hybrid poplar clones (P. balsamifera x trichocarpa, P. balsamifera xmaximowiczii,
and P. maximowiczii x balsamifera) were planted in 2003 at two sites in North Western Quebec at a 3x3 m spacing. Stems
were pruned in spring 2006 at three intensities: control, 1/3 and 2/3 of stem height. after five years, light pruning (1/3
stem height) had no effect on tree size, while severe pruning (2/3 stem height) reduced height and diameter at breast
height by about 15% from only 1 out of the 3 tested clones. Severe pruning reduced stem taper mostly at the base of
stems (ground to breast height), with little effect between breast height and 3 m height. For two of the clones, the
number of knots between 0.5 and 2 m was reduced by 33% and 63% with light and severe pruning, respectively, while it
was unaffected for the slowest growing clone. Size of knots was however greatly reduced with pruning height (r-squares
between 0.72 and 0.93 for the three clones). practical implications of the results on hybrid poplar wood processing and
products value are discussed.

Key words: hybrid poplar, pruning, wood quality

1institut de recherche sur les Forêts, Université du Québec en abitibi-Témiscamingue, 445 boul. Université, rouyn-
Noranda, Qc, canada, J9X 5e4

2réseau ligniculture Québec, 341 principale Nord, amos, Qc, canada, J9T 2l8
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Session 8-8
EVALUATION OF HYBRID POPLAR CLONES UNDER INTENSIVE CULTIVATION FOR BIOMASS PRODUCTION
IN QUÉBEC
PIERRE PÉRINET1, URSULE THÉRIAULT2 AND FRANÇOIS TREMBLAY3

Three experimental plantations were established on three sites in the bas-Saint-laurent and lac-Saint-Jean areas in
2012 to promote and demonstrate the short-rotation-intensive-culture (Sric) hybrid poplar crop concept for biomass
production. The general objective of this study was to evaluate already-available material for poplar plantations and
new hybrid poplar clones, obtained from breeding at the direction de la recherche forestière, for Sric. many performing
clones from different hybrids with Populus maximowiczii, P. nigra, P. trichocarpa, P. deltoides (mxN, mxT, mxd, etc.) are
already available for evaluation of their characteristics under various coppicing regimes. The plantations were established
in collaboration with regional organizations involved in energy crops like osons l’osier and Nutrinor to compare
coppicing ability and biomass yield among poplar clones. preliminary growth results obtained after the first growing
season will be presented for several clones. We expect significant clone differences in vigour, yield, and coppice regrowth
after repeated rotations. mechanical harvesting of the crop may also have a strong influence on resprouting and
sustainability of the stools over repeated growth cycles.

Key words: biomass production, hybrid poplar, clone selection, coppice, Sric, Populus spp.

1 ministère des ressources naturelles, direction de la recherche forestière, 2700, rue einstein Québec, canada G1p 3W8,
pierre.perinet@mrn.gouv.qc.ca

2 osons l'osier, 380, rang 4, l'isle-Verte, Qué., canada G0l 1k0, ursule@live.ca

3 agrinova, 640, rue côté o., alma (Qué.) canada G8b 7S8, francois.tremblay@agrinova.qc.ca
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Session 9-1
UPDATE ON HAZELNUT DEVELOPMENT PROGRAM IN THE LAKE STATES
MIKE DEMCHIK1, JASON FISCHBACH2, BRENT MCCOWN3, ERIC ZELDIN4 AND TONY KERN5

Hazelnut (Corylus spp.) is a potential nut crop for the lake States. in the past, researchers and hobbyists have hybridized
american and european hazelnut in an effort to develop a cold hardy, disease resistant hybrid hazelnut. There are
relatively few varieties available and most plantings are currently seed origin. For pure american hazelnut, there are
nearly no available varieties (at this point we know of two). a group representing a diversity of disciplines and Upper
midwest States has been selecting american hazelnut from wild populations in Northern Wisconsin for use as parents
in controlled crosses as well as potential clonal planting stock. To date, we have screened 39 sites across 10 Wi counties
and have selected more than 30 individuals that meet 1% selection criteria on kernel yield per square foot. We are
currently micropropagating these individuals for evaluation in replicated germplasm trials. We will discuss the selection
protocol, early yield potential and micropropagation efforts.

Key words: filbert, breeding, yield component analysis, microsatellites, SSr

1University of Wisconsin Stevens point, 800 reserve Street, Stevens point, Wi, 54481 USa mdemchik@uwsp.edu

2University of Wisconsin extension, 117 east 5th St, Washburn, Wi, 54891 USa jason.fischbach@ces.uwex.edu

3,4department of Horticulture, 1575 linden drive, University of Wisconsin-madison, madison, Wi 53706 USa
bhmccown@facstaff.wisc.edu

5department chair of biology and chemistry, 1501 morningside avenue

morningside college, Sioux city, iowa 51106, USa, kerna@morningside.edu
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Session 9-2
FOREST FARMING OF SHIITAKE MUSHROOMS:
BUILDING A NETWORK AND MARKETS IN THE NORTHEAST US
KENNETH MUDGE AND STEVE GABRIEL

over the last decade, research and development and cornell University has paved the way for temperate forest farming
of shiitake mushrooms by answering critical questions about its cultivation, such as the appropriate tree species,
inoculation strategy, and processes for harvesting and marketing fresh mushrooms.

Shiitake mushrooms are a perfect agroforestry crop. They require low capital input (about $5 per log) for a high
commercial output ($50 per log over 4 years). The wood needed for cultivation is easily found in woodlots and can be
conducted as a Timber Stand improvement practice. markets are willing to pay $12-$20 / lb for fresh and dried shiitake.

in 2010, cornell University and University of Vermont were awarded a grant from Northeast Sustainable agriculture
research and education (Ne-Sare) to promote shiitake mushroom cultivation and build a network of growers in the
Northeastern United States. This effort has educated hundreds of potential growers as well as engaging 27 farms in
direct shiitake cultivation and on-farm data collection, which provides valuable “real world” data for growers considering
entering mushroom farming.

researchers, extension agents, and farmers continue to discuss and share information and resources through a facilitated
network, the Northeast Forest mushrooms Growers Network. This organization, run through cornell extension, offers
a grower listserv, online directory, videos, factsheets, and growing guides.

The success of this project has not only been in determining a viable production strategy for log-grown shiitake
mushroom, but also in developing a community of growers and tools to help with marketing this specialty crop.

Key words: mushrooms, forest farming, shiitake

cornell University, ithaca, Ny, mushrooms.cals.cornell.edu
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Session 9-3
BLACK WALNUT SYRUP PRODUCTION AS AN AGROFORESTRY CROP
MICHAEL FARRELL

There has been a surge of interest in producing syrup from black walnut trees in recent years. previous research has found
that black walnuts produce far less sap than maples, though the sugar concentration of the sap is approximately the
same. The flavor of black walnut syrup is very similar to maple syrup and consumers often prefer the taste of black
walnut syrup. This presentation will outline the tapping potential for black walnuts in the U.S. and discuss the costs and
benefits of using these trees for syrup production. it will highlight the opportunities for incorporating black walnut
tapping in an agroforestry setting, either with standard tapping of trunks or pruning cuts of small branches.

cornell University, ithaca Ny
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Session 9-4
LESSONS FROM THE MANAGEMENT AND MEMBERSHIP OF A VIRTUAL FOREST FARMING NETWORK
CATHERINE J. BUKOWSKI1, JOHN F. MUNSELL2, JAMES L. CHAMBERLAIN3 AND MICHAEL G. JACOBSON4

landowners are often most interested in forest farming when presented with agroforestry options. Forest farming is the
purposive cultivation of non-timber forest products (NTFps). instead of collecting NTFps in the wild, forest farmers
establish and sustainably manage them. The practice can improve NTFp consistency and quality for dependent supply-
chains. producers are now able to efficiently reach buyers through online markets and personal direct marketing websites.
Forest farming is receiving increased attention as a viable management practice that can add value to forest stewardship.

Forest farming expertise across North america is substantial. researchers, educators, managers, producers, and
organizations have compiled a wealth of knowledge and insight. To strengthen connection between these groups, a
virtual forest farming community was established on eXtension (www.extension.org). eXtension is the online information
delivery system developed by the United States department of agriculture, United States land Grant extension System,
and other key stakeholders. The initiative is intended to complement the growing forest farming web presence.

The goal of the community is to aggregate forest farming information and initiatives across the United States. based on
membership diversity and community-related initiatives from year one, we will present an overview of expertise and
focus, highlight potential areas for growth, and describe the evolving role of the eXtension network in advancing forest
farming and stakeholder collaboration. a second-year strategy in response to findings from year one will be presented
and be used to identify next steps in forest farming community development.

1catherine J. bukowski, Virginia Tech

2John F. munsell, Virginia Tech;

3James l. chamberlain, United States Forest Service;

4michael G. Jacobson, pennsylvania State University
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Session 9-5
EFFECT OF CULTURAL PRACTICES ON LOG CULTIVATION OF SHIITAKE MUSHROOMS
KENNETH W. MUDGE1

cultivation of shiitake mushrooms are a gateway to learning about the broader range of non-timber forest products
used in Forest Farming. They are a reliable, economically viable crop, and many resources are available to inform the
beginner. None the less, much of the information about cultural practices is based on conventional wisdom and does
not necessarily take into account regional variation. This research was intended to address some of the uncertainties that
pertain to seasonal considerations, laying yard management, and substrate tree species in the Northeastern U.S. bolts
of several tree species were inoculated with shiitake strain Wr46, and mushroom yield was evaluated over a four year
period with respect to the effects of tree species, season of logging/inoculation, as well as irrigation, and stacking
configuration in the laying yard. yield was significantly affected by tree species and season of logging/inoculation but
not by irrigation or stacking configuration. results will also be presented regarding our research on forest cultivation of
lion’s mane mushrooms.

Key words: forest farming, mushroom cultivation

1department of Horticulture, cornell University, 13 plant Science building, cornell University, ithaca, Ny, USa,
kwm2@cornell.edu
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Session 9-6
PRODUCTION SYSTEM AND SPECIES SELECTION AFFECTS THE CONCENTRATIONS OF PHENOLICS AND
FLAVONOIDS IN LION’S MANE MUSHROOM (HERICIUM SP.)
BRYAN SOBEL1, HUIYAN GUO3, KENNETH MUDGE1 AND RUI HAI LIU2

The mushroom, Hericium sp., has received attention for its functional properties. Some of those properties may be
related to phenolic and flavonoid compounds, which are believed to promote positive health outcomes. The objective
of this study was to determine the effect of production system and species selection on the phenolic and flavonoid
content of lion’s mane mushroom. mushroom species grown indoors on a fortified sawdust substrate include H.
erinaceus strain FFp3, H. americanum strain He3, and H. americanum strain He5. both FFp3 and He5 were also grown
in a forest farming system, outdoors, on an american beech log substrate. concentrations of phenolic compounds were
determined using a Folin-ciocalteu based assay. Flavonoid concentrations were determined through a sodium
borohydride/chloronil based assay. Units are expressed, based on the standard, in gallic acid equivalents (Gae) for
phenols and catechin equivalents (ce) for flavonoids. all measurements are adjusted for moisture content and based on
100 g samples. FFp3 and He5 harvested in the fall of 2011 contained the greatest concentrations of both phenolics and
flavonoids, roughly two times the concentration of FFp3 harvested in the spring of 2011from the same forest farming site.
all samples from the Forest Farming sites contained roughly ten-fold the concentrations of phenolics and flavonoids
when compared to the same strains grown in a climate controlled site. This evidence suggests that when species of
Hericium are grown in a Forest Farming site, they may contain greater concentrations of potentially health promoting
compounds, than those grown in a climate controlled facility.

Key words: Non-Timber Forest product, lion’s mane mushroom, Functional Foods, Forest Farming

1 Horticulture, cornell University, ithaca, Ny

2 Food Science, cornell University, ithaca, Ny

3 key laboratory of Functional dairy, college of Food Science & Nutritional engineering, china agricultural University,
beijing, people’s republic of china
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Session 9-7
FOREST FARMING IN A COMMERCIAL SUGARBUSH IN NORTHWEST NEW BRUNSWICK
MANUEL LAMONTAGNE1, RICHARD FOURNIER1, JEAN-YVES BLANCHETTE1 AND JUDITH LAFOREST1

culture of three plants and three fungi was performed under natural cover of Acer saccharum from may 2006 to march
2009 in order (1) to diversify sources of income of a commercial sugarbush in Northwest New brunswick, and (2) to
increase the worker retention over a longer period of time. For plants, the specific objectives were (1) to develop
techniques for cultivating and propagatingMedeola virginiana, an edible native plant naturally found in maple stand of
Northwest New brunswick, (2) to identify commercial varieties of Corylus sp. that can grow under natural cover of Acer
saccharum, and (3) to demonstrate cultivation techniques of Panax quinquefolium from seeds and seedlings. For fungi,
the specific objective was to test mushroom productivity of Pleurotus ostreatus, Lentinula edodes and Hericium sp.
inoculated on logs of five species naturally available in maple stand (Acer saccharum, Betula alleghaniensis, Betula
papyrifera, Fagus grandifolia and Populus tremuloides). promotion of forest farming was done via guided tours,
showcases, annual meetings, factsheets and conferences with maple syrup associations of Québec and New brunswick,
stakeholders and producers of maple syrup, woodlot owners, teachers and general public. We observed during and
after the project that the well-known cultures have generated the most interest. Further investigation is needed to
address market access, crop marketing and commercialisation as these are the biggest challenges for adopting this
type of agroforestry system.

Key words: forest farming, edible plants, edible mushrooms

1Faculty of forestry, Université de moncton, campus d’edmundston, 165, boul. Hébert edmundston,
New brunswick, e3V 2S8, canada,

manuel.lamontagne@umoncton.ca,

richard.fournier@umoncton.ca,

jean-yves.blanchette@umoncton.ca,

judith.laforest@umoncton.ca
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Session 9-8
PRACTICES FOR TRACEABILITY, QUALITY, SAFETY AND SUSTAINABILITY FOR AGROFORESTRY
AND NON TIMBER FOREST PRODUCTS
CONNIE KEHLER AND RON SMITH

The canadian Herb, Spice and Natural Health products coalition (cHSNc or coalition) is a group of leaders in the herb,
spice, botanicals/biomass, wild sourced products and natural health product industry across canada. The coalition
represents the full industry chain from field to shelf, from production, processing and manufacturing, research and
regulations through to practitioners, retailers and consumers. The coalition was formed to work together nationally to
address national industry issues, including product safety, quality, traceability and sustainability.

canadian Herb, Spice and Natural Health products coalition is the national lead for non-timber products in canada.
often this area is covered at least in party by agroforestry. With over 4000 botanicals being viable in canada for
commercial use it is essential that both producers/collectors, those processing and those purchasing material, have
clear guidelines to ensure that the products are identified correctly, that quality is consistent, that the products are safe
and that they are within a traceable system.

canada, under the canadian Herb, Spice and Natural Health production coalition, has developed a program to do that.
The Gacp toolbox gives all participants in the value chain the ability to address risk, ensure good practices are in place
and ensure the ability to do an effective recall.

This is an industry lead and owned program that has been validated by the canadian Food inspection agency.

its strengths are that it fits industry from the smallest to the largest, from field to shelf, from forest or field origins, in an
effective useable manner. over 700 people have been trained on the program in canada.

Whether you are trying to ensure commercial viability to correct identification to effective cultivation practices to
consistent genetics to biodiversity and environmental stability, Gacps are the tools that work.

The Gacps have been benchmarked again the eU Gacps and will be built with support from Health canada, ag canada
and the World Health organization.
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Session PO-1
YIELD RESPONSE OF COOL-SEASON FORAGES IN LOBLOLLY PINE (PINUS TAEDA L.) SILVOPASTORAL
SYSTEMS IN SOUTH EASTERN UNITED STATES
SUSAN BAMBO1 AND JAREK NOWAK2

light is one of the key climatic factors that drive production in agroforestry systems. Understanding resource capture in
silvopastoral systems can facilitate appropriate species combinations and management. a mid-rotation pine plantation
was thinned into two silvopastoral configurations in North Florida at latitude 30.5oN, longitude 84.6oW, with an elevation
of 60 m. The main plot were three tree configurations – paired sets of tree rows 3.1 x 4.6 m and 15.2 m wide alleys
between rows (dr), heavy conventional 4th row and selection thinning with scattered tree canopies (HT) and an open
pasture, control (op) with forage combinations sown in each. The sub-plot included three cool-season forage
combinations – “Jumbo” ryegrass (Loliummultiflorium lam.) (G); ryegrass+“dixie” crimson clover (Trifolium incarnatum
l.) (Gc); and Gc+“cherokee” red clovers (Trifolium pretense l.) (Gcr). photosynthetic active radiation (par), leaf area
index (lai), and dry matter (dm) yield of forages were measured. Tree configurations impacted dm production of forages
and the influenced was forage available par. Forages in op produced 20% and 34% higher dm than those in dr and
HT, respectively and those in dr produced 18% higher dm than the HT. There was a significant linear relationship
between dm and cumulative intercepted par. Forages in the silvopastoral treatments differed in yield and lai, but had
similar radiation use efficiency (rUe), and higher rUe compared those of the op. Forage combinations showed a
potential to increase dm yield. The Gcr had higher lai than G, but all combinations had similar rUe and dm yield
were generally similar.

Key words: silvopastoral systems, leaf area index, photosynthetic active radiation, cool-season forages

1 bambo k. Susan, Federation of Southern cooperatives / land assistance Fund, p.o. box 95, epes, alabama, 35460 USa,
bambosk@yahoo.fr

2Nowak Jarek, Florida department of agriculture and consumer Services, Florida division of Forestry, 3125 conner
blvd c-25, Tallahassee, Florida, 32399 USa, nowakj@doacs.state.fl.us
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Session PO-2
EMERGING TECHNOLOGY – STOOLING BEDS PROJECT FOR BIOMASS REFORESTATION
FOR BOREAL FOREST
VALERIE BARBER AND JEFF GRAHAM

The demand for wood biomass for energy is growing rapidly in rural alaska with the advent of high fuel costs. Woody
biomass is a carbon neutral and sustainable resource under the right conditions and can replace oil and diesel used for
residential and community buildings. although some locations can be supported by mill wastes, imported pellets, or
driftwood, many locations will rely on local forest harvesting to support biomass facilities. Forest regeneration is an
important element of sustainable forest management. poplar, aspen, and willows stump sprout abundantly after harvest,
however, spruces and birch do not and grow very slowly in boreal conditions. Stooling beds are perennial hedgerows
that are harvested each year and grow back from stump sprouts. They are commonly used for obtaining stem cuttings
in the nursery industry and will be needed for operational applications in rural alaska in order to restore the forests and
regenerate fast growing trees. recently 8,000 balsam polar whips were collected in the matsu Valley and delta areas for
cold storage until planting begins in two time windows, early and late June 2013. The whips will be brought out of cold
storage 10 days before planting and placed in water to break dormancy and stimulate growth. They will be planted on
sites in palmer and delta. Soil temperature will be monitored continuously over the summer with the use of data loggers
at some sites and utilizing a hand held soil temperature probe on other sites. planted whips will be monitored for survival
condition, and total height at the beginning, middle and end of the growing season for 3 years. We will also experiment
with growing local edibles in conjunction with restoration.
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Session PO-3
FROM WINDBREAKS TO WATERBREAKS: HEDGING YOUR BETS UNDER WEATHER EXTREMES
GARY BENTRUP1 AND MICHELE SCHOENEBERGER1

extreme weather events are creating environmental problems, accelerating erosion rates, and threatening agricultural
production. The implementation of sound conservation practices will be critical for creating climate resilient farms and
landscapes. agroforestry practices are particularly valuable because they can minimize flood and drought impacts while
producing other services that landowners’ value. Windbreaks are a time-tested strategy for conserving soil moisture and
reducing soil erosion during droughts but can be managed to deliver a broader suite of ecosystem services. Through
innovative design and plant selection, windbreaks can provide services such as habitat for beneficial insects, biomass
feedstock, aesthetic enhancement, and edible food products. Waterbreaks offer a novel approach for addressing the
surge in flooding intensity and frequency by providing a series of strategically placed buffers in the floodplain to reduce
the impacts of flood events. during nonflooded conditions, waterbreaks can provide wildlife corridors between upland
and riparian areas and improve water quality by trapping sediment and filtering runoff, while providing alternative income
through hunting fees and harvesting products such as timber, nuts, and other nontimber forest products. in this
presentation, we illustrate how these agroforestry practices can be used to create climate resilient landscapes that offer
multiple ecosystem services.

Key words: extreme weather, agroforestry, climate change

1 USda FS/NrcS National agroforestry center

1945 N. 38th Street; UNl-east campus

lincoln, Ne 68583-0822

contact: gbentrup@fs.fed.us
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Session PO-4
VERIFICATION OF SHELTERBELT CROP YIELD IMPROVEMENTS IN THE GREAT PLAINS REGION
C. STANGE, J. BRANDLE, J. NOWATZKI, G. WYATT AND R. STONER

in 1962, J. H. Stoeckeler summarized the impacts of windbreaks on agriculture in the Great plains. This paper has been
the standard by which windbreak benefits, particular crop yield benefits have been judge. over the last 60 years,
agricultural practices have changed dramatically. The use of minimum tillage and no-tillage practices has provided
significant benefits in the control of wind erosion. progress in hybrid genetics and the introduction of Gmo crops have
increased yields dramatically over the last 30 years. many producers are asking if the benefits of field windbreaks are still
economically viable. can we still afford to divert land from production to field windbreaks? The availability of yield
monitors, GpS systems and excellent satellite imagery may provide the technology to verify that the yield responses
seen as a result of field windbreaks are still relevant today. preliminary data will be collected during the summer of
2013 in at least five Great plains States. data protocols will be tested and refined during the late summer and funding
sought in the fall. our purpose in coming to the aFTa meeting is to seek additional input and suggestions from
agroforestry professionals.
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Session PO-5
OPTIMAL SOIL OCCUPATION OF ANNUAL CROPS AND RAINFED OLIVE ORCHARD
IN AN ALLEY CROPPING SYSTEM IN MOROCCO
K. DAOUI 1, R. RAZOUK 1 AND A. RAMDANI 1

in morocco, 75% of rainfed olive orchards are associated with annual crops, with a predominance of faba bean and
wheat, generally cultivated near the trees trunks. in order to determine the optimal spacing, in this agroforestry system,
at which production of annual crops is not affected and the interaction effects on the trees are low, behavior of faba bean,
wheat and olive tree, grown in association, was examined at different distances and exposures in differ farmer’s field in
the north part of morocco. results showed that spatial occupation of intercropping in rainfed adult olive may be
optimized depending on species of intercropping, trees height and orchard exposure. preliminary measurements
revealed that intercropping yield was very affected sub the tree foliage and is still affected in the north-eastern side due
to the shading of trees, up to a limit whose value (y) is linearly correlated with the tree height (X): y = 0.52 X – 0.63
(r2 = 0.98). Shading effects on annual crops are manifested by a decrease in all yield components. especially for faba bean,
yield decreases in shaded area under the additional influence of the etiolation phenomenon.

Key words: morocco, rainfed olive, faba bean, wheat, spatial occupation

1 National institute for agronomic research (iNra), centre régional de la recherche agronomique de meknès. km 10,
route Haj kaddour b.p. 578 (VN) meknès. morocco. e-mail : daoui_khalid@yahoo.fr
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Session PO-6
OPTIMIZING STEM CULTURE EXPANSION FOR AMERICAN HAZELNUT
H. BRANDNER1, M. DEMCHIK1, E. ZELDIN2, B. MCCOWN2 AND J. FISCHBACH3

due to the smaller size of the nuts and the lack of improved varieties, the american hazelnut (Corylus americana) is not
currently traded on the world market, while the european hazelnut is the basis for a sizable industry. The main barriers
to cultivation of european hazelnut in the lake States are its lack of winter hardiness and lack of resistance to the main
disease, eastern Filbert blight, to which the american hazelnut has coevolved. This project aims at successfully optimizing
the transfer intervals for micropropagated stem cultures of american hazelnut. We are assessing transfer intervals of 2-
weeks, 3-weeks, and 4-weeks. We started with 3-4 cultures per transfer interval with a total of 2-3 stems per culture. it
was found that cycle times of 2 weeks significantly increase the rate of expansion of the stem cultures over 3 or 4 weeks
while 3 and 4 weeks were found to not be significantly different from one another.

Key words: micropropagation, filbert, oilseed

1University of Wisconsin Stevens point, 800 reserve Street, Stevens point, Wi, 54481 USa mdemchik@uwsp.edu

2department of Horticulture, 1575 linden drive, University of Wisconsin-madison, madison, Wi 53706 USa
bhmccown@facstaff.wisc.edu

3University of Wisconsin extension, 117 east 5th St, Washburn, Wi, 54891 USa jason.fischbach@ces.uwex.edu
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Session PO-7
THE EFFECT OF INTERCROPPING HYBRID POPLARS AND RED OAKS ON SOIL
ORIBATID DIVERSITY DISTRIBUTION
ENRIQUE DOBLAS-MIRANDA1, ALAIN PAQUETTE2, TIMOTHY T. WORK2 AND ALAIN OLIVIER

The benefits of Tree based intercropping (Tbi) in North american agro-ecosystems could include climate change
mitigation and adaptation, although enhancing resilience through increasing soil diversity remain poorly explored.
diversity of soil microarthropods supports a series of ecological services that may be altered through soil desiccation due
to climate change. Here we study the effect of red oak and hybrid poplar Tbi on soil oribatid mite species assemblages
associated to Timothy-grass and red clover crops. Tbi increased oribatid diversity only in the case of red oaks, and such
effect was equally important from superficial to deeper soil levels. The distribution of oribatids was highly associated to
root biomass. results are very important considering that oribatid fauna depend on organics resources to perform their
ecological roles. if increasing drought associated to climate change will desiccate superficial levels of agro-ecosystem
soils, deeper sources of food should result crucial in the maintenance of microarthropod communities.

1 creaF, cerdanyola del Vallès 08193, Spain

2 centre d'étude de la forêt (ceF) Université du Québec à montréal
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Session PO-8
BUFFERBUILDER: A BUFFER DESIGN TOOL FOR GIS
M.G. DOSSKEY1, T. KELLERMAN1, T.G. MUELLER2 AND S. NEELAKANTAN2

a GiS-based design tool has been developed that sizes a buffer according to detailed spatial patterns of overland runoff
from agricultural fields placing more buffer where runoff is greater and less buffer where runoff is less. a digital elevation
model (dem) is used to divide the field margin into many segments and to determine the size and slope of contributing
area to each segment. buffer is sized independently for each segment utilizing a relationship between trapping efficiency
and buffer area ratio, rather than width, so it can account for irregular-shaped contributing areas resulting from uneven
topography. The tool, called bufferbuilder, can design for either sediment or sediment-bound pollutants.

bufferbuilder runs as an extension of arcGiS versions 10.1 and 10.0 with Sp5. To run it, inputs include an aerial photograph
and a dem of the delineated field area, an estimate of its soil texture and its tillage/residue condition, and a desired level
of trapping efficiency for the selected pollutant type. bufferbuilder produces an image showing the locations for buffer
on the aerial photo and an output table showing, among other data, the total area of buffer and its trapping efficiency.

an additional module enables the user to assess the trapping efficiency of existing buffers and other user-defined buffers
of various size and configuration. by accounting for uneven patterns of field runoff, bufferbuilder-produced designs can
be more than twice as effective per unit buffer area as conventional constant-width designs.

Key words: riparian buffers, Water quality, design tool

1 michael G. dosskey

US Forest Service, USda National agroforestry center

1945 N. 38th Street, lincoln, Ne 68583-0822

email: mdosskey@fs.fed.us; ph: 402-437-5178 ext. 4025

2 University of kentucky
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Session PO-9
COMPARATIVE WATER USE BY RIPARIAN FOREST, GRASS AND CROPS IN THE U.S. GREAT PLAINS
D.I. PEDERSEN1, D.E. EISENHAUER2 AND M.G. DOSSKEY3

in arid regions, riparian vegetation consumes water that would otherwise support critical in-stream flows. average annual
evapotranspiration (eT) was estimated for different types of riparian vegetation in Nebraska. The penman-montieth dual
crop coefficient model (allen et al 1998) was used for estimating eT which included adjustments for capillary rise from
ground water and for clothesline and oasis effects. modeled scenarios included forest, grass, and common cropping
systems over different groundwater depths in three climate regions across Nebraska. annual rainfall averages from 425
mm in the western region to 695 mm in the eastern region. estimates of eT ranged from 251 to 1343 mm across all
scenarios. The lowest values were obtained for crop-fallow rotations which were less than annual precipitation. all non-
fallow, non-irrigated, vegetation types where groundwater was far below the root zone had eT values that were similar
to annual precipitation. The highest eT values were obtained for vegetation having access to ground water and/or
irrigation in the order of trees > alfalfa > grass > row crops and values for tall phreatophyte trees were 1.4 to 1.6 times
greater than for row crops. annual eT for vegetation having access to groundwater or irrigation was only 5-18% higher
in western Nebraska than in eastern Nebraska because a shorter growing season partially offsets the drier climate
conditions. These results provide insight on potential in-stream effects of different riparian management options in the
central U.S. Great plains.

Key words: consumptive use, penman-monteith, riparian vegetation, water supply

1 d.i. pedersen, oregon Water resources department

2 d.e. eisenhauer, University of Nebraska

3 michael G. dosskey
US Forest Service, USda National agroforestry center
1945 N. 38th Street, lincoln, Nebraska, USa 68583-0822
email: mdosskey@fs.fed.us; phone: 402-437-5178 ext. 4025
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Session PO-10
USING GOATS IN AGROFORESTRY SYSTEMS TO ENHANCE FOOD SECURITY FOR SUBSISTENCE FARMERS
MICHAEL GOLD AND BRADFORD LEEGER

For thousands of years goats have played a significant role in the agroforestry systems of people around the world.
Their small size, robust nature and ability to eat a wide variety of feeds, from cactus to cardboard, makes them the first
choice for millions of subsistence farmers, especially women, to enhance their food security and save for future expenses.
although there are many reasons why farmers choose to raise goats, this paper will focus on the impact goats have on
the level of food security for subsistence farmers, and how this impact can be enhanced through the application of
agroforestry principals. Such systems include silvopastoral practices, fodder banks, hedgerows, and home gardens.
Within these systems, goats contribute to food security as they help farmers manage risk, improve nutrition for their
families, produce more value-added products and help maintain soil fertility for crops. as cities and farms expand into
what was once pasture land, subsistence farmers are challenged to increase their livestock productivity without
expanding their grazing lands. agroforestry is uniquely suited to help meet this challenge through the integration of
goats and perennials.

Key words: goats, food security, risk
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Session PO-11
EXPLORING THE HEALTH BENEFITS AND ECONOMIC OPPORTUNITIES OF THE BIOACTIVE COMPOUNDS
ISOLATED FROM EASTERN REDCEDAR IN MISSOURI
HSIN-YEH HSIEH2,3, GEORGE STEWART2,3, XIAOQIN ZOU5,6,7,8, BRIAN THOMPSON9, JOSE MATINEZ10,
CHE-MIN SU1,3, MICHAEL GOLD1,4, CHUNG-HO LIN1,4

To explore health benefits and economic opportunities of bioactive compounds isolated from eastern redcedar (erc),
a widely spread tree species in missouri, we integrated the interdisciplinary expertise in natural product chemistry,
bacterial molecular genetics, medical microbiology, structural biochemistry, and biophysics to 1) elucidate the novel
modes of action of the isolated bioactive compounds against a wide range of human and animal pathogenic bacteria
including mrSa (methicillin-resistant Staphylococcus aureus), and 2) develop a cost-effective and environmentally friendly
pilot-scale bioprocessing production procedure through collaboration with our industrial partner. The mode of action
of the antibacterial compounds was elucidated by studying the enzymatic degradation profiles, examining the effects
of diterpenoids on polymerization of cytoskeleton cell division protein FtsZ, calculating diterpenoid-FtsZ binding kinetics
using computational docking algorithms, comparing the sequence differences between induced resistant mutants and
sensitive parent strain utilizing illumina high throughput genomic sequence analysis. our results have confirmed that
inhibition of enzymatic degradation was not the antibacterial mechanism. Three diterpenoids-FtsZ binding pockets were
tentative identified. in addition, mutations unique to the resistant strains were identified. interestingly, no point mutation
mapped to ftsZ or any other known cell division gene. Supercritical carbon dioxide extraction has shown to be
an efficient and environmentally friendly extraction technique to isolate the bioactive compounds from erc. This
project will not only provide critical information for future drug design against drug-resistant pathogens, but also
provide the opportunity to turn the abundant, low value, renewable materials from the erc into a lucrative high tech
industry in missouri.

1center for agroforestry, 2department of Veterinary pathobiology, 3bond life Sciences center, 4department of Forestry,
5department of physics, 6department of biochemistry, 7dalton cardiovascular research center, 8mU bioinformatics
institute, University of missouri; 9elemental enzymes, inc.; 10Thar process inc.
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Session PO-12
MICROBIAL COMMUNITIES ASSOCIATED WITH NITROGEN CYCLING IN A TREE BASED
INTERCROPPING SYSTEM
K. GRAUNGAARD*, A.M. GORDON AND K. DUNFIELD

Nitrification and denitrification are microbially driven processes that lead to nitrous oxide (N2o) production. our research
group is examining whether a tree-based intercropping system (Tbi) is an appropriate alternative agricultural system for
the mitigation of N2o emissions. in this study we will examine nitrifying and denitrifying bacteria and archaea associated
with four tree species in a Tbi system. a long term field experiment has been established at the University of Guelph
agroforestry research Site, located in Guelph, ontario. black walnut (Juglans nigra L), red oak (Quercus rubra L.), Norway
spruce (Picea abies (l.) H. karst) and carolina poplar (Populus x. canadensis) were planted in a split plot design in 1987.
in may 2012 and april 2013, soil cores were collected at planned intervals around trees and into the crop system. dNa
was extracted and used for quantitative real-time pcr to determine the abundance of key functional genes in the
nitrification and denitrification pathway. molecular analysis is ongoing; however, preliminary results suggest that tree
species can influence the abundance of key microbial groups in the soil ecosystem. if this is the case, this work may
provide insight into tree species selection for reduction of microbial groups associate with N2o emissions from
agroforestry systems.

Key words: Nitrous oxide emissions, microbial diversity, denitrification, nitrification

School of environmental Sciences, University of Guelph, 50 Stone road east, Guelph, ontario, canada, N1G 2W1.

* email: kgraunga@uoguelph.ca
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Session PO-13
RAVEN/MEDICINE RIVERS WATERSHEDS REFORESTATION PROJECT
NOLAN DUGUID, KEN LEWIS, GARY LEWIS, TOSO BOZIC AND FOLKERT HOEKSTRA*

History: over the last hundred years the North raven and medicine river watersheds have been experienced extensive
grazing, deforestation, wetland drainage and general habitat degradation. This has led to poor water quality, signification
riverbank erosion, higher water temperatures and the loss of many native fish species

project goals: To improve degraded riparian areas in the North raven and medicine watersheds on private lands.
Forested watersheds tend to have a more trees and a healthier watercourse, which contribute to wildlife habitat for
species that help control agricultural pests and pollinate crops

Target area: overgrazed pasture and cultivated lands without trees along stream banks. partners worked with landowners
to replant degraded riparian zones.

method:

• Formation of planning team.
• public awareness campaign to attract cooperators.
• inform landowners of riparian values.
• install fencing, off-stream watering system and complete reforestation.
• Hire 25 000 white spruce seedlings in riparian area

results:

• landowners participate on two sites along North raven river
• over 60 acres of forest and non-forested riparian areas were fenced
• 25 000 White spruce seedlings were successfully established in 2012
• other landowners will be targeted in future project
• cooperation between landowners and project team was key

*Folkert Hoekstra, f.hoekstra@awes-ab.ca
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Session PO-14
POTENTIAL COMMERCIALIZATION OF OSAGE ORANGE (MACLURA POMIFERA) FRUIT
GROWN ON SILVOPASTURES IN TEXAS AND OKLAHOMA
EDWARD HUXEL

This presentation explores the commercialization of osage orange fruit as a source of biofuel feedstocks and animal
feed. it may be possible to harvest fruit from existing trees while at the same time planting new osage orange trees.
The overall goal is to create silvopastures of osage orange trees with sufficient fruit volumes. The osage orange fruit
must be processed to extract marketable biofuel feedstocks. osage orange is a tree species found naturally in Texas
and oklahoma. The osage orange is dioecious: all trees are either female or male. in a natural stand of trees, there is
an equal distribution of male and female trees. a silvopasture can be started with the addition of female trees amongst
the existing trees. There is sufficient information in the scientific literature detailing the chemical extraction of vegetable
oil, carbohydrates and isoflavones from the osage orange fruit. The high flavonoids levels present a challenge in the
separation of vegetable oil and carbohydrates. isoflavonoids have been overlooked as a potential source of biomass for
renewable energy. There is enough evidence to further explore developing renewable energy from cultivating osage
orange (Maclura pomifera) in oklahoma and Texas.

Key words: osage orange, Silvopasture, biofuel Feedstocks, biomass, renewable energy, osajin, pomiferin,
isoflavonoid

1Huxel consulting, 7513 lake Highlands drive, Fort Worth, TX 76179, USa

contact: ehuxel@yahoo.com
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Session PO-15
APEX SIMULATION: ENVIRONMENTAL BENEFITS OF AGROFORESTRY AND GRASS BUFFERS
ON CORN-SOYBEAN WATERSHEDS
ANOMAA SENAVIRATNE1, RANJITH P. UDAWATTA2, CLAIRE BAFFAUT3, STEPHEN ANDERSON4

AND SHIBU JOSE5

The agricultural policy environmental extender (apeX) model has the ability to simulate the effects of vegetative filter
strips on runoff and pollutant loadings from agricultural watersheds. The objectives of this study were to calibrate and
validate the apeX model for three adjacent watersheds and determine optimum buffer dimensions and placement
locations. arcapeX and apeX0604 versions were used for the simulations. The simulated corn and soybean yields were
within ±13% and ±27% of the measured yields, respectively. The agroforestry, grass buffer, and control watershed models
were calibrated (1998 to 2001) and validated (2002 to 2008) for event-based runoff with r2 and Nash-Sutcliffe coefficients
(NSc) values of 0.7-0.8 and 0.4-0.8, respectively. The models could not be calibrated for sediment losses. The simulated
grass and agroforestry buffers reduced average annual runoff by 5.2% and 4.3%, respectively. increase of buffer widths
to 5.5 m and 7.5 m were not effective. The buffers located on the backslopes were the most effective for the agroforestry
watershed but this trend was not seen in the grass buffer watershed. The study provides guidance on how to
parameterize apeX to simulate grass and agroforestry buffers. it contributes to the validation of apeX and will be useful
to scientists in need of parameterizing the model for watersheds that include upland buffers.

1302 abNr bldg., dept. of Soil, environ. and atmos. Sciences, University of missouri, columbia, mo 65211

2302 abNr bldg., dept. of Soil, environ. and atmos. Sciences, University of missouri, columbia, mo 65211

3USda-arS cropping Systems and Water Quality research Unit, 241 ag. eng. bldg., University of missouri, columbia,
mo 65211

4302 abNr bldg., dept. of Soil, environ. and atmos. Sciences, University of missouri, columbia, mo 65211

5203 abNr building, the center for agroforestry, University of missouri, columbia mo, 65211
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Session PO-16
SOIL PHYSICAL AND BIOLOGICAL PROPERTIES IN A LONG TERM TEMPERATE ALLEY CROPPING SYSTEM
SOUGATA BARDHAN & SHIBU JOSE

Soil physical and chemical properties in the cropped areas and tree rows in alley cropping configuration varies greatly
due to differences in litter quality and microclimate in areas under trees compared to those in the alleys. Soil properties
greatly impact microbial diversity and function and thus in alley cropping systems, the microbial composition and diversity
could be different between soils in tree rows and cropped areas. The objective of this study was to compare and contrast
the soil microbial diversity and composition in the cropped areas and tree rows in a 21 year old alley cropping system.
Soils samples were taken in three parallel transects to a depth of 10 cm in the tree row and at the middle of the alley in
a silver maple (Acer saccharinum) alley cropping system with a companion maize (Zea mays) – soybean (Glycine max)
rotation. Soil bulk density, %c, and %N were similar between the different transects while minor differences were
observed between cropped areas and tree rows. No significant difference in microbial diversity was observed between
the tree rows and cropped soil based on soil dGGe profiles, band richness (19.6 and 22.8) and Shannon-Weiner diversity
(2.958 and 3.099) respectively. identification of bacterial genera revealed dominance of gram +ve as well as gram –ve
bacteria in both soil types. ordination plot revealed no clustering effect based on location (transect) or on the cropping
system in the different samples. microbial diversity in cropped areas most likely were influenced by the expanding tree
roots as well.

University of missouri columbia
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Session PO-17
MODELING THE EFFECTS OF AGROFORESTRY ON CARBON BUDGETS AND TRADE-OFFS
IN PRODUCTION YIELD
T. KOZAK, R. GRANT, N. THEVATHASAN AND C. BEAUDETTE

agriculture is one of the primary sources of food and income but also a major contributor of greenhouse gas emissions.
large scale operations have become focused on specializing in certain types of crops at the expense of the soil and the
environment in order to maximize profit. agroforestry practices can be used to create a profitable system while still
protecting the productivity of the soil and lowering greenhouse gas emissions. This research seeks to determine a
balance of maximizing profit through crop yields while still enhancing the carbon sink of agriculture through timber
products by using the model ecosys (Grant, 2001). Ecosys was used in collaboration with field data collected from Guelph
elora research Site to determine potential changes to carbon sinks over time by adding tree-based intercropping
practices. preliminary model data from Guelph indicates that there is an increased carbon uptake in the tree based
intercropping system of about 909 g c m-2 over the twenty-two years of modeling compared to the monocropping
portion, which managed to release 534 g c m-2 over the same period. However, this sequestration in the intercropping
portion was met with a reduction of roughly 1070 g c m-2 of annual grain yield over the twenty-two year period. The use
of ecosys will allow for predicting changes over time in order to best balance reduction of greenhouse gases with
maximizing profit through crop, timber and carbon products.

Key words: agroforestry, carbon, Ecosys
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Session PO-18
STUDYING WATER UPTAKE ZONES IN AGROFORESTRY WITH STABLE ISOTOPE ANALYSIS
CANDICE LINK AND MARNEY E. ISAAC

The incorporation of trees within annual cropping systems has been shown to mitigate environmental stress by reducing
the need for external inputs while improving soil and water quality. However, knowledge of tree root distribution, nutrient
uptake, and species competition is critical for sustaining growth under abiotic stress in these multi-species systems.
Techniques for studying tree root distribution and activity in-situ have, to-date, been limited. in the tree-based
intercropping systems (Tbi) at the agroforesry research Station, University of Guelph, tree coarse and fine root
distributions for Juglans nigra, Picea abies, Querues rubra, and Thuja occidentalis intercropped with wheat, corn or
soybean have been determined using new geo-imaging techniques (ground-penetrating radar). However, little is known
about the activity of these roots. in this study, rooting zone activity will be studied using the 18o signature of water in
trees and soil as a non-destructive natural tracer of water uptake processes. We hypothesize that in Tbi systems, species
occupy different niche areas to maximize water resource efficiency. To test this, we will use the 818o signature in soil water
down the soil profile at 10cm intervals and matched with the 818o signature of non-photosynthetic tissue of the tree.
Water acquisition zones will be estimated by direct matching or mixed models. We hypothesize that within Tbi systems,
species-specific rooting zones will occupy different niche areas to maximize water resource efficiency. This information
can be used to formulate future management techniques to maximize water uptake in Tbi systems particularly under
scenarios of water stress under a changing climate.

Key words: aGGp, water, tracer
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Session PO-19
VISUAL AND PARTICIPATORY RESEARCH METHODS FOR AGROFORESTRY SOCIAL SCIENCE
ELIZABETH A. MOORE AND JOHN F. MUNSELL

Visual and participatory social science research methods offer many benefits. They provide sources of rich qualitative
as well as quantifiable data. in addition, visual and participatory methods have been shown to place study participants
at ease, keep interviews on topic, and are able to elicit more specific information in greater detail and quantity. This
presentation will introduce broadly applicable visual and participatory methods that were used in recent agroforestry
research. data were collected in the adamaoua region of cameroon in West africa from may to august 2012. The study
focused on agroforestry preferences among central african republic refugees and host-national cameroonians residing
together in border villages. While the research took place in a tropical setting, this presentation will focus on
transferability of methods, which are applicable for any research seeking to incorporate innovative surveying tools for
qualitative and quantitative analysis in agroforestry social science.

one-hundred and twenty-two study participants across six villages responded to illustrated and visual storytelling items,
and answered a 31-point questionnaire. more specifically, research questions addressed agroforestry preferences as well
as individual preferences for agroforestry management between refugees and host-nationals. intergroup identity and
community dynamics were used as theoretical frameworks. We will present the illustrated and visual storytelling methods
in detail and cover aspects of development and planning, along with theoretical and practical considerations for visual
and participatory agroforestry research. The presentation will also generally cover correlations between the questionnaire
and illustrated and visual storytelling items. lastly, we will discuss how these methods are transferable and useful for
researchers and practitioners alike.

Key words: Visual research methods, agroforestry preferences, social arrangements

elizabeth a. moore, masters candidate and John F. munsell, associate professor

department of Forest resources and environmental conservation Virginia Tech
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Session PO-20
HYBRID HAZELNUTS: CAN WE “MAKE IT WORK?”
GREGORY MORII AND DIOMY ZAMORA

a review of the ongoing effort (collaborative research involving multiple partners) to develop Hybrid Hazelnuts as a
commercially viable “third crop” is presented. accomplishments, ongoing research and development, and remaining
challenges are considered, including:

breeding and Selection of Stable cultivar: ongoing and planned research includes testing new sources of eFb resistance
and a systematic multi-generational breeding effort from 1st generation interspecific hybrids, field-screening clones of
best performers followed by several generations of back-crossing.

improved propagation: Vegetative methods have limited success. Grafting is not viable. attention focused on
developing mound layering and micro-propagation techniques.

agronomic research: ongoing and proposed on planting, mulching, coppicing, fertilization for developing bmps to
support an industry.

Harvesting Technology: HH bushes not compatible with existing equipment for trees. among approaches being tested,
modification of blueberry pickers.

Financial modeling: an initial financial planning tool created, needs further development and better data from
agronomic research. more detailed and accurate financial analysis needed.

market development: Significant potential for diversified and value-added products, (e.g. oil, lubricants) however, given
limitations of world hazelnut market, major development required for regional industry viability.

outreach and extension: Some successful efforts in mid-west, development of extension capacity required to secure
widespread adoption and build an industry.

relevance for agroforesty and specific applications including alley-cropping designs, windbreaks, buffers and limited
silvopasture potential (poultry, ducks/geese and specific sheep breeds) are discussed.

Key words: hybrid-hazelnuts, collaborative-research, third-crop

1 Forestopia, 128 Windy Hill road, Shelburne Falls, ma 01370, USa, forestopia@live.com
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Session PO-21
THE PRAIRIE SHELTERBELT PROGRAM MONITORING PROJECT
BLAIR ENGLISH1 AND TRICIA POLLOCK2

The agroforestry development Unit of the agroforestry development centre initiated and implemented The prairie
Shelterbelt program monitoring project (pSpmp) across the prairies over the past five growing seasons (2009-2012). The
agroforestry distribution and development Units both identified the need for additional data sources to evaluate the
performance and establishment of prairie Shelterbelt program (pSp) trees and shrubs that were produced at the aaFc-
agroforestry development centre in indian Head, Sk. The data collected in the areas of tree health, growth and site
management has been evaluated and summarized into a poster presentation.

The results of this monitoring project have the potential to provide valuable strategic direction to the agroforestry
research and development in the canadian prairies.

Key words: shelterbelt, prairie Shelterbelt program, monitoring

1agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada, brandon
mb. email; blair.english@agr.gc.ca

2agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk. email: tricia.pollock@agr.gc.ca
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Session PO-22
PARTNERS IN HABITAT DEVELOPMENT
DON GEORGE1AND LAURA POPPY2

irrigation in southern alberta began over 100 years ago. in the early days the system was not very efficient, resulting in
a lot of “wasted” water. This waste began to inadvertently create habitat for wildlife. as irrigation improved, much of
this spillage began to disappear along with the habitat that it created.

planting trees in the short grass prairie zone of southern alberta, with the strong chinook winds and dry summers is a
challenge at the best of times. but doing it without typical site preparation is usually a recipe for disaster. partners in
Habitat development (pHd) have been around for fifteen years. in that time have planted upwards of one million trees
and shrubs, trying to replace some of the habitat that has disappeared. They have found a way to be successful without
site preparation or cultivation. They plant into existing sod, and then apply mulch. The trees are watered by the land
owner and his irrigation system. These tree plantings are in the form of multi-row, multi-species shelterbelts, block
plantings and riparian buffer strips.

These plantings are the combined efforts of several partners, including: agricultural producers, irrigation districts,
government organizations, conservation groups, corporate and private individuals.

Key words: irrigation, habitat

1agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada, red deer ab.
email: donald.george@agr.gc.ca

2agroforestry development centre, Science and Technology branch, agriculture and agri-Food canada,
indian Head Sk. email: laura.poppy@agr.gc.ca
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Session PO-23
EFFECTS OF ANNUAL CROPS (WHEAT AND FABA BEAN) ON BEHAVIOR OF YOUNG AND ADULT OLIVE TREE
IN AN ALLEY CROPPING SYSTEM UNDER MEDITERRANEAN CLIMATE
R. RAZOUK1, K. DAOUI1, A. RAMDANI1 AND A.CHERGAOUI1

in morocco, more than 50% of olive orchards are associated with annual crops, dominated by faba bean and wheat. in
this system, interactions between trees and intercropping crops are little known. Thus, with the objective to determine
distances at which the interaction effects are more pronounced, the behavior of olive trees and annual crops (wheat and
faba bean) was analyzed at different distances and exposures in young and adult rainfed olive orchards in the north of
morocco. The results showed that, more the faba bean is cultivated near the olive trunks more it induces beneficial
effects on olive trees. cultivated near the trunks, faba bean induced an improvement of shoots growth of young olive
by 42% and yield of adult olive by 60%. However, wheat induced a depressive effect on growth and production of olive,
even cultivated at the limit of tree foliage. at this intercropping distance, shoot growth of young olive trees was reduced
by 10% and yield of adult olive by 37%, compared with an olive orchard cultivated alone. Wheat affected behavior of olive
tree by the shading effect on basal ramifications and water competition, particularly during may and June, coinciding
with the beginning of olive growth.

Key words: morocco, alley cropping, olive, faba bean, wheat

1 National institute for agriculture research (iNra), centre régional de la recherche agronomique de meknès. km 10,
route Haj kaddour b.p. 578 (VN) meknès. morocco. razouk01@yahoo.fr
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Session PO-24
PRODUCTION AND ECONOMICS OF PERENNIAL-BASED WOODY AND HERBACEOUS BIOMASS CROPS
INCLUDING ALLEY-CROPPING SYSTEMS
DEAN CURRENT1, JOSH GAMBLE2, GREGG JOHNSON3, *DAVID SMITH4 AND DIOMY ZAMORA5

The emerging bioeconomy presents new opportunities for farmers and other land managers to improve economic return
and reduce risk through the integration of bioenergy crops into the farming enterprise. This proposal will focus on
understanding productivity and economics in perennial woody and herbaceous crops including alley-cropping systems.
The objectives of this study are to 1) aggregate production data and refine enterprise budgets for perennial-based
biomass cropping systems, and 2) integrate production and economic data into a decision support tool. our goal is to
explore ways that perennial-based biomass cropping systems can be deployed in order to maximize yield potential
across a range of environments while improving economic outcomes. This information will be used to improve the
accuracy of economic models and provide a basis for design of an applied decision support system that can be used by
farmers and other land managers to make more informed decisions. This project will also create a common protocol for
collection of yield and production data from across the region into a common database. in doing so, we will be able to
provide short and long-term economic and production estimates to ensure that they reflect real-world data linked to local
biophysical and economic conditions. We will develop a comprehensive strategy for communicating the outcomes of
our research to a diverse set of stakeholders.

Key words: perennials, economics, production

1University of minnesota, center for integrated Natural resources and agricultural management, 115 Green Hall, 1530
cleveland ave. North Saint paul, mN 55108, USa, curre002@umn.edu

2University of minnesota, department of Forest resources, 115 Green Hall, 1530 cleveland ave. North Saint paul, mN
55108, USa, curre002@umn.edu

3 University of minnesota, department of agronomy & plant Genetics, Southern research and outreach center,
35838 120th St. Waseca, mN 56093-4521, USa, johns510@umn.edu

4University of minnesota, department of applied economics, 218d ruttan Hall, 1994 buford avenue St. paul, mN
55108, USa, smit1260@umn.edu

5 University of minnesota, extension, 209d Green Hall 1530 cleveland ave N St. paul, mN 55108, USa,
zamor015@umn.edu
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Session PO-25
EFFECT OF SWITCHGRASS ON SHORTLEAF PINE GROWN IN WEST-CENTRAL ARKANSAS
RAY STONER, RANDY KING, GEORGE RHEINHARDT AND ALAYNA JACOBS

Growing switchgrass (Panicum virgatum l.) between rows of shortleaf pine (Pinus echinata mill.) for biofuel may have
potential as an agroforestry practice for landowners in western arkansas. However, there is limited information on the
effects on growth and production of shortleaf pine from competition of switchgrass interplanted between the rows.
objective of our study is to determine the effect of switchgrass on growth of shortleaf pine. The study is conducted at
the USda-Natural resources conservation Service plant materials center in booneville, arkansas, USa on a leadvale
silt loam. Shortleaf pine was established in a block (14’ x14’), double row (8’ x 8’) and single row (8’ x 24’) tree arrangement
in January 2006. Stocking rate for block, double row and single row tree arrangement was 222, 227 and 226 trees
acre-1, respectively. Tree arrangements were planted as a randomized complete block with thee replications. Switchgrass
was interplanted between tree rows in april 2006. post frost measurements of tree height and diameter in November
2010 and 2011 were not affected by the switchgrass (p>0.05). However, diameter was significantly reduced in 2012
compared to control (no switchgrass) (p<0.05). it appears the decrease in tree diameter may have been attributed either
to less leaf area caused by self pruning of lower limbs from shading of switchgrass or combination of shading and extreme
drought conditions in western arkansas in 2012. Future studies will evaluate varying degrees of canopy loss, effects of
planting arrangements, canopy development, and management schemes on switchgrass production.

Key words: Switchgrass, Shortleaf pine, alley cropping
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Field Tour Information
THURSDAY, JUNE 20, 2013

From historic charlottetown, two buses will depart from the Wa murphy Student centre at 8:30am with one heading to
the eastern end of prince edward island and one heading west. The buses will meet for lunch. during the tour, five
agroforestry sites will be visited that incorporate multi-sectoral collaboration, research and environmental sustainability.
This leisurely but informative tour will incorporate the natural beauty of pei’s rolling landscape with a trip along the coast
where participants will view the scenic seaside and will return to Upei at 4:30pm.

RIPARIAN BUFFER AND WILLOW BIOMASS VARIETY TRIAL

Site Hosts: dr. raju Soolanayakanahally, brian murray, chris pharo and mr. Hans Hovingh and/or mr. Hans Wilting

at this site, conference participants will learn about agroforestry research being conducted by agriculture and agri-
Food canada (aaFc) including a 2006 riparian buffer trial, a 2008 willow cultivar test and a mechanical willow biomass
harvester. The buffer trial includes various willow clones and an eco-buffer multi-species design that includes native
acadian forest species. The willow buffer was managed to allow rotational harvesting for removal of accumulated
nutrients from the site. The replicated willow variety trial is determining adaptation and yield potential of 24 willow
cultivars sourced from Saskatchewan, Quebec, New brunswick and New york. in 2011, aaFc purchased a sugar cane
harvester modified for harvest and chipping willow biomass; the equipment was used to harvest the variety trial in 2011.
your tour hosts will describe the impact of buffers on interception and removal of agricultural nutrients including
monitoring techniques, explain performance of willow varieties and discuss harvesting of willow biomass.

SHELTERBELT REJUVENATION IN INTENSIVE POTATO PRODUCTION SYSTEMS

Site Host: barry murray, kensington North Watershed association

properly placed, good quality hedgerows provide many benefits to farm operations and to communities. Hedgerows
are an effective tool in reducing wind erosion. Snow drifts that accumulate on the leeward side of hedgerows can be a
valuable source of soil moisture, something that will become of increasing importance with climate change according
to climate models. pollinating insects that live in the dead wood of an old hedgerow or in the ground are beneficial to
some agricultural crops, as are insect eating birds for some integrated pest management programs.

kensington North Watersheds association, under the direction of agriculture and agri-Food canada, has embarked on
replanting and rejuvenating older hedgerows that have gaps from collapsing trees and shrubs. locations that have
been replanted are teaching watershed groups and farmers what is working well and what remains challenging.

HAZELNUT PRODUCTION

Site Host: bill Glen – Hazelnuts, Green road, Queens county

Hazelnuts have not been grown successfully in the maritime provinces. This site is one of three on pei where a serious
effort is being made to change this. The first plantings on the north facing slope were done in 2009 with more varieties
added as they, and funding, became available. There are now 18 different varieties on the site. Growth and survival have
been assessed each year and the results were published this past december (2012). a small number of nuts were
produced last year and flower counts suggest this year’s crop will be much higher.
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HASKAP (LONICERA CAERULEA) BERRY PRODUCTION

Site Host: don Northcott – 1017 linwood rd, clyde river

This tour stop will provide an in-depth look at Haskap berries. The site is 28 acres, with 4-5 acres in production. There is
a breeding site, replicate plots, and variety trials. There are also High bush blueberry trials. The tour will also observe
walnut trees bearing walnuts. For more information please visit www.northernbluehoneysuckle.com

CREATING POLLINATOR HABITAT IN LOWBUSH BLUEBERRY AGRO-ECOSYSTEMS

Site Hosts: Steve Javorek, matt Grant and andony melathopoulos

at this site, tour participants will learn about research being conducted by agriculture and agri-Food canada that is
looking at the impact of landscape pattern on native pollinator abundance and diversity in lowbush blueberry agro-
ecosystems. Tour hosts will describe the relationship between native bees and the spatial and temporal distribution of
foraging resources and how shelterbelts and other agroforestry elements can play an important role in enhancing
pollinator abundance and, by extension, their pollination service. discussions will also explore shelterbelt design and
species composition best suited to the local pollinator fauna.
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