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Wildfires and Invasive Plants in American Deselts

Welcome to an innovative symposium and workshop that will explore the interactions among exotic invasive plants, n
tive plants, and changing wildfire regimes on the Colorado Plateau and in the Sonoran, Chihuahuan, Mojave, and Gr
Basin deserts of North America. Invasive plants are changing the ecology of the American Deserts, resulting in pr
found impacts to social, economic, and natural resource values. Examples of exotic invasive plants that change wild
regimes include, but are not limited to, cheatgrass, red brome, buffelgrass, and medusahead wildrye. Complicating
exotic invasive species/wildfire cycle is the encroachment and potential dominance of invasive native plants such as
niper and pinyon pine in the cold deserts and mesquite and creosote bush in the hot deserts.

The primary goal of this program is to further develop practical frameworks for managing exotic invasive plants an
wildfires. To do that, we intend to find out what scientists have learned and what needs further study; what managers
the different desert regions have tried; whatlomground management has worked and what hasn't; and identify needs
and solutions for effective management.

Information developed through the plenary session and the 6 workshops will be made available through a variety of ve
ues. Abstracts, speaker biographies, and Powerpoint presentations and audio will be available on our ghsite at
rangelands.org/desergson after the conference. Plenary speakers are preparing manuscripts that will be submitted
Rangeland Ecology and ManagementVorkshop synthesizers are using the information gleaned from each workshop
and will write articles for submission ®®angelands These materials and others will be available fotheground
training sessions in different desert regions.

Thank you for your attendance and participation and a special thank you to all the sponsors that helped make this f
pen!
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Plenary Session
Tuesday, December 9, 2008

Abstracts for most of the plenary session talks begin on page 12. Short biographies of each speaker are on pages 10
11.

Contintental Breakfast zlnteracting with economists and rural ~ Tex Taylor, W1192

6:30-8:00 am sociologists Mariah Evans, WERAL005

8:00-8:05 Welcome to Reno Marc Johnson, Provost, University of Ne-
vada, Reno

8:05-8:15 Welcome to Symposium and Workshops Bud Cribley, BLM Deputy ASS|stant_D|rec-
tor, Renewable Resources & Planning

8:15-8:30 Importance of the Issue from a Public Land Management PerspectiveSecretary of the Interior Dirk Kempthorne
Jack Alexander, Synergy Resources Solu-

8:30-8:45 Importance of the Issue from a Private Land Management Perspectiviilons and Ken Zimmerman, Lone Tree Cat-
tle Company

8:45-9:30 The State of Invasive Plants and Altered Fire Regimes in American Julio Betancourt, U.S. Geological Survey

Deserts» A Call to Arms
9:30-10:00 Break? Refreshments Provided
10:00-10:30 Land Use and Plant Invasions in the American Deserts Dave Pyke, U.S. Geological Survey

Matt Brooks, U.S. Geological Survey and

10:30-11:00 Invasive Plants that Alter Fire Regimes Jeanne Chambers, U.S. Forest Service

11:00-11:30 Wildfires and Climate Change John Abotzglou, San Jose State Unviersity
11:30-1:00 Luncheon and Program Gale Buchanan, USDA Under Secretary
1:00-1:30 Altered Ecosystem Processes: Biogeochemical Cycles, Soil Biology Edith Allen, University of California, River-
’ ' and Biogeochemistry side
1:30-2:00 Altered Ecosystem Processes: Watershed Processes and Hydrologi€red Pierson and Jeff Stone, Agricultural
’ ’ Events Research Service
Todd Esque, U.S. Geological Survey and
2:00-2:30 Cascading Impacts on Biodiversity John Rotenberry, University of California,
Riverside
2:30-3:00 Economic and Social Impacts of Desert Fires and Invasives Mark Brunson, Utah State Unlvgrsny and
John Tanaka, Oregon State University
3:00-3:30 Break? Refreshments Provided
3:30-4:00 Approaches to Managing Altered Fire Regimes and Their Conse- Jim Douglas, Bureau of Land Management
guences
4:00-4:30 With AII of the Tools Available, Why are Invasives and Wildfires In- Dick Mack, Washington State University
creasing?
4:30-5:00 Summary and Synthesis Kurt Pregitzer, University of Nevada, Reno
5:00-8:00 Poster Session, Cash Bar and Buffet Dinner

4 NVAg,
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Poster Sessian5:00-8:00 pm, Tuesday, December 9

Abstracts for most of the posters begin on page 28.

Presenter Title

PostFire Plant Recovery in the Mojave and Sonoran Deserts of West-
Abella, S.R. .

ern North America
Abella, S.R., E.C. Engel, C.L. Lund, Early PostFire Succession on a Heavily Visited Mojave Desert Burn:
and J.E. Spencer Red Rock Canyon near Las Vegas, Nevada

Management techniques for the control of Sahara mudaadgica
tournefortii) in the Mojave Desert

Monitoring Cheatgrass Invasion in Northeast Nevada with Aerial Pho-
tography

Vulnerability of the rarest plants in the Great Basin of Nevada to cli-
mate change

Bangle, D.N. and S.R. Abella

Booth, D.T. and S.E. Cox

Caicco, S., F. Edwards, and J. Bair

Clark, P.E., D.E. Johnson, D. Gan- Prescribedire and environmental effects on cattle distribution patterns
skopp, F.B. Pierson, and S.P. Harde- . "
gree within sagebrush steppe rangelands

Clements, C.D., D.N. Harmon, and
J.A. Young

Big Sagebrush Seed Bank Densities Following Wildfires

Implications For Management Prioritization Of Exotic Annual Weed
onitoring Near Roadsides In The Eastern Mojave Desert, Usa

Engel, E.C., S.R. Abella, and C.L. Seeding effectiveness for eight Mojave Desert perennial species after a

Lund 2005 wildfire

Vegetation reestablishment of Mojave Desert plant communities after

20052006 wildland fires

Garmoe, M. A. Thode, M. Hunter, MEffectiveness of Imazapic Herbicide in Reducing Host Cheatgrass
Brooks, C. Decker and K. Fuhrmanninvasion in Zion National Park

Facilitation in the Sagebrush Steppe: The Roleupinus argenteus in
Seedling Establishment and Invasion

Craig, D.J., J.E. Craig, and S.R. Ab

Engel, E.C., and S.R. Abella

Goergen, E. and J. Chambers

Johnson, B., D. Johnson, and W. The Effects of Slash Pile Burning on the Soils of Little Valley, NV

Miller.
Johnson, D.W., J.D. Murphy, R.F. The Combined Effects of Harvesting and Burning on Nutrient Budgets
Walker, and W.W. Miller in a Sierran Forest
Kuloa. K Assessing the successful establishment offp@sseeding in the Great
pa, . Basin: A focus on Elko County, Nevada
Leger, E.A. Competition between native grass seedlings and cheatgrass: can we im-

prove restoration success?

Effects ofBromus tectorum invasion on seedling establishment proc-
esses in sagebrush steppe ecosystems

Improving the Science Literacy of Audiences through Visual Commu-
nication

Mazzola, M.B. and J.C. Chambers

McFadzen, M., and M. Brown




Poster Sessian5:00-8:00 pm, Tuesday, December 9

Abstracts for most of the posters begin on page 28.

Presenter Title
Effects on native plant regeneration and understory plant community
McMaster, M. and A. Thode response following podtre rehabilitation with seeding in the Warm
Fire
Mellison, C. Recent Wildfire Impacts on the Threatened Lahontan Cutthroat Trout

PostFire Monitoring of Soil Stability and Dust Emission on the Mil-
ford Flat Fire, WesCentral Utah

Peppin, D., P.Z. Fulé, J. Beyers, C. Postwildfire seeding in forests on Federal lands: trends, costs, effec-
Hull Sieg, and M. Hunter tiveness, and use of native seed

Miller, M.E.

Rao, L.E.. E.B. Allen, and T. Meixne'rVIOde“.ng the effects pf nitrogen deposmqn, precipitation yarlablllty,
and soil texture on winter annual production and fire risk in the desert

Rau, B.M., Blank, R.R., Chambers, Prescribed fire and time: Soil extractable nitrogen and phosphorus dy-
J.C., and D.W. Johnson namics in a Great Basin sagebrush ecosystem

SageSTEP: Evaluating the Effects of Fire and Fire Surrogate Treat-
ments in Sagebrush Communities of the Great Basin

Reducing fuel load of key cheatgrgBsomus tectorum L.] dominated
range sites by the use of fall cattle grazing.

Schmidt,K., S. Swanson, D. Effects of Summer Wildfires on Riparian Woody Species, Debris, and
Kozlowski, R. Shane, and K. SchmidChannel Morphology in Northern Nevada

SageSTEP Scientists

Schmelzer, L.

Suazo, A.A., D.J. Craig, and S.R. Seed removal by granivores in burned Mojave Desert habitat: implica-

Abella tions for revegetation

Swanson, J., S. Swanson, B. Schultgynergistic Monitoring for Adaptive Vegetation Management in the

K. McAdoo, and G. McCuin Sagebrush Ecosystem of the Great Basin

Weber, K.L., A.E. Thode, M.L. Effectiveness Of Native Seeding And Landscape Scale Imazapic Appli-

Brooks, C. Decker, and K.L Fuhrmamations For Controlling Cheatgrass In Zion NP

Zouhar, J.K. Smith, S. Sutherland,

aWllldland Fire in Ecosystems: Fire and Nonnative Invasive Plants
M. Brooks




Workshops
Wednesday, December 10

Abstracts for most of the workshop talks begin on page 17. Short biographies of each speaker are on pages 10 and 1

6:30 Breakfast Buffet

Workshop I: Hot Desert Fire and Invasive Species Management: Resources, Strategies, Tactics, and Responses.
Moderator: Mark Weltz, Agricultural Research Service. Synthesizer: Alix Rogstad, Arizona Sonora Desert Museum.

7:30 Southern Desert Fire Complex: Case Study Karen Prentice, Bureau of Land Man-
agement

7:50 The Ideal Approach to Fire and Invasive Species Management: Lessons Learned Sandee Dingman, National Park Sevice
8:10 Special Challenges Working on the Wildland Urban Interface Julio Betancourt, U.S. Geological Survey

8:30 Roadblocks to Implementation and the Policies that Create Roadblocks Kerry Baldwin, Pima County (AZ)
Natural Resources, Parks, & Recreation

8:50 Panel Discussion Overcoming Obstacles to Optimal Fire and Invasive Species Man-
agement

9:15 Audience Action Planning Input
9:30 Break? Refreshments Provided
Workshop II: Cold Desert Fire and Invasive Species Management: Resources, Strategies, Tactics, and Re-

sponses. Moderator: Scott Davis, Bureau of Land Management. Synthesizer: Jeanne Chambers, U.S. Forest Servic
and Elizabeth Leger, University of Nevada, Reno.

10:00 Snake Rivers Birds of Prey National Conservation Study Area: Case Study John Sullivan, Bureau of Land Manage-
ment

10:20 Woody Plants and Ecological Thresholds, a Precursor to Exotic Invasives Steve Bunting, University of Idaho

10:40 Annuals and Fire Cycles on Lands Retaining Few Perennials Roger Sheley, Agricultural Research
Service

11:00 Field Guild to Managing Pifion and Juniper Woodlands in the West Rick Miller, Oregon State University

11:20 Panel Discussion Overcoming Obstacles to Optimal Cold Desert Fire and Invasive
Species Management

11:45 Audience Action Planning Input

12:00 Cold Lunch Buffet

12:15 NASA/ARC Interests and Capabilities Regarding Invasive Species and Fuels ManEdwin Sheffner, Deputy Chief, Earth
agement Science Division, NASA Ames Re-
search Center




Workshops
Wednesday, December 10

Abstracts for most of the workshop talks begin on page 17. Short biographies of each speaker are on pages 10 and 1

Workshop lll. Effective Invasive Plants Management. Moderator: Will Whelan, The Nature Conservancy. Synthe-
sizer: Nora Devoe, Bureau of Land Management.

1:00 Integrated Buffelgrass Managememt 7 EAO 71 OEO AT A 7 EA 06 GravisBdah MAvgrsity ot Arikons8 OOA U

1:20 Invasive Plant Management by Engaging the Public and Policy Makers Gordon Brown, National Invasive Spe-
cies Council
1:40 Practical Approaches for Strategic Treatments at the Landscape Level John Randall, University of California,

Davis and The Nature Conservancy

2:00 Monitoring, Mapping, and Remote Sensing for Adaptive Management Barron Orr, University of Arizona
2:20 Panel Discussion Overcoming Obstacles to Effective Invasive Plant Management

2:45  Audience Action Planning Input

3:00 Break? Refreshments Provided

Workshop IV. Fuels Management at the Landscape Scale. Moderator: Brad Washa, Bureau of Land Management.
Synthesizer: Sherm Swanson, University of Nevada, Reno.

3:20 The Murphy Complex Fire: Case Study Jason Davison, Bureau of Land Man-
agement

3:40 Managing the Invasive Fine Fuels at the Landscape Scale Ronald Clementsen, Bureau of Land
Management

4:00 Fuels Management Strategies for Woody Natives to Avoid Promoting Invasives  Robin Tausch, U.S. Forest Service

4:20 Breaking Through Roadblocks to Implementation: Policies that Create or Solve  Jesse Juen, Bureau of Land Manage-
Problems ment

4:40 Panel Discussion Overcoming Obstacles to Fuels Management at the Landscape
Scale

5:05 Audience Action Planning Input

5:20 End of Session, Dinner on your own.

For those interested, the Nevada Section of the Society for Range Management will be having a dinner meeting at
Washoe County Extension Offie&305 Mill Street (Across from UNR Main Station Farm) with a dinner provided by
Wolf Pack Meats ($15/person). Call Ken Conley at-233-5465 or email bkconley@gmail.com if you are planning on
attending. They will begin their meeting at 5:00 pm.




Workshops
Thursday, December 11

Abstracts for most of the workshop talks begin on page 17. Short biographies of each speaker are on pages 10 and 1

Workshop V. Wildfire Rehabilitation and Restoration: Triage in the Pursuit of Resilience. Moderator: Tamzen String
ham, University of Nevada, Reno. Synthesizer: Charlie Clements, Agricultural Research Service.

8:00 Winnemucca District Experiences: Case Study Mike Zielinski, Bureau of Land Man-
agement
8:20 Assessing the Need for Rehabilitation and Restoration and Monitoring Effective- Mike Pellant, Bureau of Land Manage-
ness Describing Triage, Where To and Where Not To Seed ment
8:40 Best Practices Close to the Ineffective Margins of Successful Seeding Bruce Roundy, Brigham Young Univer-
sity

9:00 Policy, Prescriptions, Procurements, and Procedures under Pressure: Opportunitié3ave Repass, Bureau of Land Manage-
for Effectiveness ment

9:20 Panel Discussion Overcoming Obstacles to Optimum Fire Rehabilitation

9:45  Audience Action Planning Input

10:00 Break? Refreshments Provided

Workshop VI. Wrapup and Synthesis of Audience Input. Moderator: Linda Cddtekle, Bureau of Land Manage-
ment.

1020 30O0OAOACEA 01 ATTETCq )y 060 -1 OA OEAT 0oARbgStEIQARiIZbEAl SGnora Desert
Museum

10:35 Hot Desert Fire Management: Resources, Strategies, Tactics, and Response Alix Rogstad, Arizona Sonora Desert
Museum

10:50 Cold Desert Fire Management: Resources, Strategies, Tactics, and Response  Jeanne Chambers, U.S. Forest Service

11:05 Effective Invasive Weed Management Nora Devoe, Bureau of Land Manage-
ment

11:20 Fuels Management at the Landscape Scale Sherm Swanson, University of Nevada,
Reno

11:35 Wildfire Rehabilitation and Restoration: Triage in the Pursuit of Resilience Charlie Clements, Agricultural Re-

search Service

11:50 Additional Input and Evaluation

Synthesis teams meet and work to develop Action Plans on Thursday afternoon and Friday morning.




Speaker Brief Biographies

John Abatzoglou? Assistant Research Professor, Department of Meteorology, San Jose State University

Jack D. Alexander, Ill? founder and president of Synergy Resource Solutions, Inc., a natural resources consulting company
in Belgrade Montana

Edith Allen 2 Professor of Plant Ecology and Natural Resources Extension Specialist , Department of Botany and Plant Sci-
ences, University of California Riverside

Kerry Baldwin 2 Pima County (AZ) Natural Resources, Parks, & Recreation
Travis Bean? Weed Scientist and Restoration Ecologist working for the University of Arizona School of Natural Resources

Julio L. Betancourt? Project Chief, National Research Program, Water Resources Division, U.S. Geological Survey and ad-
junct professor in the Departments of Geoscience and Geography at the University of Arizona

Matthew L Brooks ? Research Botanist and the Principal Investigator of the U.S. Geological Survey, Western Ecological Re-
search Center, Yosemite Field Station

A. Gordon Brown ? Department of the Interior, Invasive Species Coordinator and National Invasive Species Council Liaison
Mark W. Brunson ? Professor in the Department of Environment and Society at Utah State University

Gale Buchanan? USDAUnNder Secretary for Research, Education, and Economics

Steve Bunting? Professor of Rangeland Ecology and Management at the University of Idaho

Jeanne C. Chambers Research Ecologist with the Grasslands, Shrublands and Deserts Program of the US Forest Service,
Rocky Mountain Research Station in Reno, Nevada.

Darin (Charlie) Clements ? Rangeland Scientist, Agricultural Research Service

Ron Clementsen? Bureau of Land Management

Linda Coates-Markle 2 BLM Liaison for the Society for Range Management

Bud C. Cribley?» Deputy Assistant Director, Renewable Resources & Planning, Bureau of Land Management
Scott Davis? Regional Science Coordinator, Bureau of Land Management

Jay Davisom Associate Professor: Central/Northeast Area Forage and Alternative Crops Specialist. University of Nevada
Cooperative Extension

NoraDevoe? ", - 80 ' OAAO " AOET #1 1 PAOAOEOA %AT OUOOAI 6 3O00AEAO 51
Sandee Dingman? Natural Resource Specialist for the National Park Service, Lake Mead National Recreation Area, Nevada
Jim Douglas? Bureau of Land Management Assistant Director for Fire and Aviation

Todd Esque? Research Ecologist, U.S. Geological Surw&gstern Ecological Research Center

Jesse Juen Associate State Director, New Mexico/Oklahoma/Texas/Kansas, Bureau of Land Management

Dirk Kempthorne 2 Secretary of the U.S. Department of the Interior

Elizabeth Leger» Assistant Professor, Department of Natural Resources and Environmental Science, University of Nevada,
Reno

Richard N. Mack? Professor in the School of Biological Sciences at Washington State University.

Richard Miller 2 Professor of Range and Fire Science, Eastern Oregon Agricultural Research Center, Oregon State University
Barron J. Orr? Assistant Professor, Geospatial Extension Specialist, Associate Director Arizona Space Grant Consortium, Ari-
zona Remote Sensing Center, University of Arizona

4 NVAg,
Ve,
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Speaker Brief Biographies

Mike Pellant? OAT CAT AT A AAT 11T CEOO OAOOGEI ¢ AO OEA AT 1 OAET AOT O &I O
Fred Pierson? Research Leader and Supervisory Research Hydrologist, USDA Agricultural Research Service, Northwest Wa-
tershed Research Center, Boise, Idaho

Karen L. Prentice ? Rangeland Management Specialist; Special Projects Manager; District Weed Coordinator; District Emer-
gency Stabilization and Rehabilitation Coordinator, Ely District, Bureau of Land Management

David Pyke? Supervisory Research Ecologist, Forest and Rangeland Ecosystem Science Center, U.S. Geological Survey, Cor-
vallis, OR

John M. Randallb $ EOAAQT O T &£ 4EA . AOOOA #1711 OAOOGAT AUBO 11T AAl )1 OAO
Plant Sciences Department, University of California, Davis

Dave Repas® Emergency Stabilization and Burned Area Rehabilitation Program Lead, BLM Washington Headquarters Of-
fice

Alix Rogstad? Science Coordinator and Invasive Species Program Manager within the Center for Sonoran Desert Studies at
the Arizona-Sonora Desert Museum in Tucson, Arizona

John Rotenberry 2 Professor of Biology, Director of Natural Reserve System, University of California, Riverside
Bruce A. Roundy? Professor of Range Science, Department of Plant and Wildlife Sciences, Brigham Young University
Roger L Sheley? Ecologist, Agricultural Research Service, Burns, OR

Jeff Stone?» Research Hydrologist, USDA Agricultural Research Service, Southwest Watershed Research Center, Tucson, Ari-
zona

Tamzen Stringham 2 Associate Professor, Department of Animal Biotechnology, University of Nevada, Reno
John Sullivan? Manager, BLM Snake River Birds of Prey National Conservation Area, Boise, Idaho

Sherman Swanson? Associate Professor, State Specialist, Department of Natural Resources & Environmental Science, Uni-
versity of Nevada, Reno

Robin Tausch? Research Range Ecologist, Rocky Mountain Research Station, USDA Forest Service, Reno, Nevada

J. Bradley (Brad) Washa? State Fuels Specialist, DOI Bureau of Land Management, Utah State Office, Salt Lake City, Utah
Mark Weltz d Lead scientist for the ARS Exotic and Invasive Weeds Research Unit in Reno, Nevada

Will Whelan 2 Director of Government Relations for The Nature Conservancy in Idaho

Mike Zielinski 2 District Soil Scientist, Bureau of Land Management, Winnemucca District, Nevada, program lead for the Soil,
Water, Air and Riparian programs

Ken Zimmerman 2 Lone Tree Cattle Company, Bishop, California; Acting Chair, National Invasive Species Advisory Commit-
tee; Chair, Range Mgmt Advisory Committee, California State Board of Forestry

11




Plenary Session Abstracts

Moderator: John Tanaka

Importance of the Issue from a Private Land Management Perspective

Jack Alexander, Synergy Resources Solutions Inc., (MT) and Ken Zimmerman, Lone Tree Cattle Company, Bishop,
California; Acting Chair, National Invasive Species Advisory Committee; Chair, Range Mgmt Advisory Committee,
California State Board of Forestry.

Fires impact not only the landscapes and wildlife populations of the American Deserts but the humans that are working
to earn a living and provide food and fiber from rangeland ecosystems. Ranchers in Great Basin and throughout the a
West depend on a for a ge resource based on both private and public lands. Fires on private lands remove forage, de
stroy property, and change ecological conditions. While a part of the natural landscape, fires can create imbalance wr
they are more frequent than the natural fire cycle. A critical challenge created by wildfires are the changes created in
grazing rotations and range management efforts. This is complicated by challenges created from trying to balance bio
logical constraints and grazing management with agency requirements when fire crosses multiple ownership boundar
This presentation will document some of the impacts of fire have on private land owners and discuss options for new
thinking to balance fire recovery and management of landscapes faelongtability.

Natural History of Plant Invasions and Altered Fire Regimes in American
Deserts: Historical Perspective and Call to Arms

Julio L. Betancourt, U.S. Geological Survey, Tucson

Over the past century, largeale invasions by Eurasian, Mediterranean and Neotropical grasses have introduced fre-
guent and extensive fires into American dryland ecosystems that supported little or no burning kEtlrepean era.

Based on the fossil record, these have been the fastest, most pervasive and transforming plant invasions of the last
10,000 years, and they could easily accelerate with warmer and drier winters and longer and hotter growing seasons,
conditions that are apt to continue with global warming. These invasions are far enough along to drive long ignition
fronts across long stretches of desertscrub into adjoining, more flammable ecosystems, transforclimgtérdynam-

ics and the entire landscape mosaic. We are clearly on the verge of wholesale ecosystem transformations, and the firs
line of defense should to immediately adopt an aggressive program of fire suppression in our deserts at a time when w
can barely afford to put out forest fires. Despite this grim assessment, heavy public investment in studying and publiciz
ing the ecological impacts of invasions has been matched by an exasperating failure to manage and control them. This
inability stems from multiple and intertwined factors. They include, among others, inadequate risk and mitigation asses
ment through proper detection, mapping, monitoring, and prediction; insufficient appraisal of the economic costs and
risks of invasion vs. the costs and benefits of mitigation; contradictory mandates and mixed jurisdiction among govern-
ing entities; lack of public awareness and involvement; no guiding, legal framework and lax enforcement for what little
there is; inadequate funding; and frankly, a short supply of political will. In the American deserts and adjoining ecosys-
tems, we are standing on a threshold and must now prepare the public for a costly mitigation effort and adaptation to
consequences if those efforts fail.

Land Use and Plant Invasions in the American Deserts

David A. Pyke, U.S. Geological Survey, Forest & Rangeland Ecosystem Science Center, 3200 SW Jefferson Way, Col
vallis, OR 97331; Phone: 54750 7334; FAX: 5417588806; david_a_pyke@usgs.gov

Prehistoric plant dispersal generally followed corridors for expansion during climatic shifts or phases of geologic devel-
opment. Some plants spread via structures that promote propagule dispersal by wind, water or animals. Initial human
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