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Personal

Born: December 23, 1950, Germany (U.S. Citizen). Married: 1976 to Michael F. Allen

Education

Ph.D. Botany University of Wyoming 1979
M.S. Botany Rutgers University, NJ 1975
B.A. Biology &  Tufts University, MA 1973

German (magna cum laude)

Professional Experience

Professor Emerita, UC Riverside 2017-present
Professor of Plant Ecology and Natural Resources Extension Specialist 2002-2017
Assistant/Associate Professor and Natural Resources Extension Specialist  1993-2002

Adjunct Professor, Dept. Biology, San Diego State University 1988-1993
Research Asst. Professor, Dept. Range Science, and Director,

Institute for Land Rehabilitation, Utah State University 1982-1988
Research Associate, Dept. of Plant Pathology, University of Nebraska 1981
Post-Doctoral Fellow, Dept Biology, New Mexico State University 1980
Research Assistant and Teaching Assistant, University of Wyoming 1975-1979
Teaching Assistant, Rutgers University 1973-1975
Research Aid, Max Planck Institutes for Chromosomal and Viral Research,

Tiibingen, Germany 1972

Major Research Interests

My research interests include plant community ecology, restoration ecology, invasive
species ecology, and soil and mycorrhizal ecology. I have studied restoration in seasonal
tropical forest, Mexico, and subarctic forest, Alaska, but my focus has been restoration of
western US and California shrublands, grasslands and deserts that are invaded by exotic
annual plants, impacted by anthropogenic nitrogen deposition, and are subject to frequent
fire and urban disturbances. My research assessed levels of nitrogenous air pollutants for
regulatory agencies to reduce exotic grass productivity, and thus reduce fire risk to
restore native ecosystems. In addition, I have tested restoration techniques (weeding,
mowing, grazing, herbicides, fire, biological control) to control invasive species,
especially exotic annual grasses, followed by seeding, planting, and natural recovery
from the seedbank of native species. Results contributed to basic understanding of these
ecological systems and are used to support conservation and restoration management of
wildlands. As a cooperative extension specialist, I have done outreach and research
collaboration with private citizens, managers of private, city, county, state, and federal
lands, and UC Agriculture and Natural Resources personnel.



Honors

Jake Sigg Award for Vision and Service, California Invasive Plant Council, Oct. 2017
Honorary Member, Sigma Delta Epsilon Graduate Women in Science, Aug. 2014
Fulbright Specialist Award, Sept. 2013

Selected as Fellow, American Association for the Advancement of Science, Oct. 2012
Professional Achievement Award, Soil Ecology Society, 2007

John Rieger Award for Service, Society for Ecological Restoration, 1999

Professional Activities

Member, EPA Clean Air Science Advisory Committee on NOx and SOx, 2015-2020

USGS Powell Center Working Group on Plant Diversity and Nitrogen Deposition,
Principal Investigator and Member, 2013-2018

Member, Board of Directors, California Invasive Plant Council, 2009-2013

President, Soil Ecology Society, 2002-2003

Chair, USFWS Quino Checkerspot Butterfly Recovery Team, 1999-2003

Member, USDA Western Research Coordinating Committee for Revegetation, 1996-

2000 (Chair 1997)

Member, ESA Committee on Future of Long Term Ecological Data, 1993-1995

Member, ESA Committee on Professional Ethics, 1989-1992

Member, AAAS Committee on Arid Lands, 1984-89

Board Member and Secretary, Society for Ecological Restoration, 1988-92

Western Section Chair, ASSMR, 1987, Board Member 1988

President, Utah State University Chapter of Sigma Xi, 1986-87

Editorships

Handling Editor, Oecologia, 2014-present

Associate Editor, Invasive Plant Science and Management, 2007-present
Associate Editor, Functional Ecology, 2009-2014

Editor-in-Chief, Restoration Ecology, 1999-2004

Associate Editor, Restoration Ecology, 1992-1999

Invited seminars (selected, recent)

USGS Fort Collins, 2015; University of Yucatan, seminar and workshop on mycorrhizae, 2015;
University of Cordoba, Argentina, workshop on mycorrhizae, 2013; International Conference on
Mycorrhizae, Flagstaff, AZ, 2015; Northwestern University, 2014; Soil Science Society of
America Annual Meeting, Longbeach, CA, 2014; California Polytechnic University, Pomona,
2006, 2013; National Institute of Ecology, South Korea, 2012; Chinese Academy of Sciences,
Lanzhou, China, 2012; Chinese Academy of Sciences, Changchun, China, 2012; UCSD 2009,
Consejo Superior de Investigaciones Cientificas, Madrid, 2009; Western Mycorrhiza Gathering,
Bishop; ESA, 2010; Alabama A&M University, 2007; University of Vermont, Plant Biology
Department, 2007; University of Nevada, Reno, 2008; Southern California Academy of
Sciences, 2008; American Geophysical Union 2008; Pennsylvania State University, 2009; Forest
Service Critical Loads Conference, Riverside, 2005; Society for Ecological Restoration,
Zaragosa, Spain, 2005; Chicago Botanic Garden, Evanston, I11, 2005; Interagency Critical Loads
Workshop, University of Virginia, 2006; California State University Fullerton, 2004; Mexican
Botanical Congress, Oaxaca, 2004; Universidad Nacional Autonoma de Mexico, 2004; Mojave
Desert Science Symposium, 2004; Archbold Research Station, Florida, 2004.



Grant Review Panels

Panel Member for

National Science Foundation EPSCoR (2019, 2014-2017), Ecosystems (2012), Ecology,
Population and Evolution (2008), Committee of Visitors for Ecological Studies Programs
(2002), Conservation and Restoration Ecology (1992, 1997), LTER Supplement (1994),
Ecology (1988-1991);

UC Pacific Rim Grant Program (2013-2015);

UC President’s Post-doctoral Fellowship (2013);

NSF/NASA/DOE/USDA Terrestrial Ecosystems (1998);

USGS BRD Global Change Research (1998);

USDOE, National Institute for Climate Change Research (2006);

EPA Ecosystem Restoration (1997);

EPA-STAR Graduate Fellowship Program (2015);

USDA-NRI Weed Science (1997); Ecosystem Ecology (1995).

Panel Manager, USDA-NRI Managed Ecosystems (1999-2000)

Panel Chair, UC Invasives Species Research Program (2001-2004)

UCR University Service (selected, recent)

Vice-chair for Teaching, Botany & Plant Sciences (2010-2017)

Committee on Courses (2012-2015)

Committee on Academic Personnel (2004-2007)

Faculty search committees for Plant Physiological Ecologist (2005); Hydrologist (2006);
Functional Landscape Ecologist (2007); Director, Air Pollution Research Center (2007);
Entomology CE Specialist (2008); Dean, School for Public Policy (2013); Weed Scientist CE
Specialist (2013); Biogeochemist (2014); Microbial Invasive Species Scientist (2011);
Atmospheric Scientist (2012); Plant Community Ecologist (2013).

Other University Program Reviews

Review committee chair, Department of Natural Resource Management, South Dakota State
University, 2018

Review committee chair, Department of Ecosystem Sciences and Management, Texas A&M
University, 2015

Member, review committee. Environmental Sciences Program, University of Texas, San
Antonio, 2014.

Member, USDA-CSREES review committee for University of Nevada, Dept. Natural
Resources & Environmental Science, 2009.

Theses

Bach, E. 1975. Plant species removals and old-field community structure. M.S. Thesis,
Rutgers University, New Brunswick, NJ. R.T.T. Forman, thesis advisor.

Allen, E. Bach. 1979. The competitive effects of introduced annual weeds on some native
and reclamation species in the Powder River Basin, Wyoming. Ph.D. Dissertation,
University of Wyoming, Laramie, WY. D.H. Knight, dissertation advisor.



Refereed Publications (contact edith.allen@ucr.edu for pdf copies)

1)
2)

3)
4)

5)

6)
7)
8)

9)
10)

11)

12)

13)

14)
15)
16)
17)
18)

19)
20)
21)

Allen, E.B.,and R.T.T. Forman. 1976. Plant species removals and old-field community
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Allen, E.B., and G.L. Cunningham. 1983. The effects of vesicular- arbuscular
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Allen, E.B., and D.H. Knight. 1984. The effects of introduced annuals on secondary
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stages: mycorrhizae as regulators. Canadian Journal of Botany 62:2625-2629.
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reestablishment of mycorrhizae in disturbed alpine ecosystems. Arctic and Alpine
Research 19:11-20.
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seedling growth of four tree species from the tropical deciduous forest in Mexico.
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Applications 6:1365-1372.

Allen, M.F., C. Figueroa, B.S. Weinbaum, S.B. Barlow, and E.B. Allen. 1996. Differential
production of oxalates by mycorrhizal fungi in arid ecosystems. Biology and Fertility of
Soils, 22: 287-292.

Sigiienza, C., I. Espejel and E.B. Allen. 1996. Seasonality of mycorrhizae in coastal sand
dunes, Baja California. Mycorrhiza 6:151-157.

Marquez, V. and E.B. Allen. 1996. Ineffectiveness of two annual legumes as nurse plants
for establishment of Artemisia californica in coastal sage scrub. Restoration Ecology
4:42-50.

Helm, D.J. and E.B. Allen. 1996. Mycorrhizal chronosequence near Exit Glacier, Alaska.
Canadian Journal of Botany 74:1496-1506.

Eliason, S.A. and E.B. Allen. 1997. Competition as a mechanism for exotic grass
persistence following conversion from native shrubland. Restoration Ecology 5:245-255.

Allen, E.B., W.W. Covington, and D.A. Falk. 1997. Developing the conceptual basis for
restoration ecology. Restoration Ecology 5:275-276.

Allen, E.B., E. Rincén, M.F. Allen, A. Perez-Jimenez, and P. Huante. 1998. Disturbance
and seasonal dynamics of mycorrhizae in a tropical deciduous forest in Mexico.
Biotropica 30:261-274.

Helm, D.J., E.B. Allen and J.M. Trappe. 1999. Plant growth and mycorrhizal formation by
transplants on deglaciated land near Exit Glacier, Alaska, USA. Mycorrhiza 8:297-304.

Padgett, P.E., E.B. Allen, A. Bytnerowicz, and R.A. Minnich. 1999. Changes in soil
inorganic nitrogen as related to atmospheric nitrogenous pollutants in Southern
California. Atmospheric Environment 33:769-781.

Allen, M.F., L. M. Egerton-Warburton, E.B. Allen and O. Karen. 1999. Mycorrhizae in
Adenostoma fasciculatum: a combination of unusual ecto and endo- forms. Mycorrhiza
8:225-228.

Padgett, P. E. and E.B. Allen. 1999. Differential responses to nitrogen fertilization in native
shrubs and exotic annuals common to mediterranean coastal sage scrub of California.
Plant Ecology 144:93-101.

Stylinski, C.D. and E.B. Allen. 1999. Lack of native species recovery following severe
exotic disturbance in southern California shrublands. J Appl Ecol. 36:544-554.

Egerton-Warburton, L. and E.B. Allen. 2000. Shifts in arbuscular mycorrhizal communities
along an anthropogenic nitrogen deposition gradient. Ecological Applications 10:484-
496.



43)

44)

45)

46)

47)

48)

49)

50)

51)
52)

53)

54)

55)

56)

57)

58)

59)

60)

Padgett, P.E., S.N. Kee and E.B. Allen. 2000. The effects of irrigation on revegetation of
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Marushia, R.G. and E.B. Allen. 2011. Control of exotic annuals to restore native forbs in
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Metals in Terrestrial and Aquatic Ecosystems. Series: Environmental Pollution, Vol. 25.
Springer. Dordrecht, The Netherlands. Pages 269-295.

176) Pardo, L.H., M. J., Robin-Abbott, M. E. Fenn, C. L. Goodale, L. H. Geiser, C. T. Driscoll,
E.B. Allen, J. S. Baron, R. Bobbink, W.D. Bowman, C. M. Clark, B. Emmett, F. S.
Gilliam, T. L. Greaver, S. J. Hall, E. A. Lilleskov, L. Liu, J. A. Lynch, K. J. Nadelhoffer,
S. S. Perakis, J. L. Stoddard, K. C. Weathers and R. L. Dennis. 2015. Empirical critical
loads for nitrogen for ecoregions of the United States. Chapter 5 In W. de Vries, J-P.
Hettelingh & M. Posch (eds) Critical Loads and Dynamic Risk Assessments: Nitrogen,
Acidity and Metals in Terrestrial and Aquatic Ecosystems. Springer, Dordrecht,
Netherlands. Pages 129-169.

177) Bell, M.D. and E.B. Allen. 2015. Wind, earth, and fire: The impacts of anthropogenic air
pollution on soils in Joshua Tree National Park. Park Science 32(2): 64-66.

178) Cleland, E. E., J. Funk, and E. B. Allen. 2016. Coastal Sage Scrub. Chapter 22. In H.
Mooney and E. Zavaleta, editors. Ecosystems of California. University of California
Press, Berkeley, pp 429- 448.

179) Bytnerowicz, A., M.E. Fenn, E.B. Allen, and R. Cisneros. 2016. Ecologically relevant
atmospheric chemistry. Chapter 7. In H. Mooney and E. Zavaleta, editors. Ecosystems of
California. University of California Press, Berkeley, pp 107-128.

180) Belnap, J.,J. M. Stark, B. M. Rau, E.B. Allen and S. Phillips. 2016. Soil moisture and
biogeochemical factors influence the distribution of annual Bromus species. Chapter 8 In
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J.C. Chambers, M.J. Germino, and C. S. Brown, eds. Exotic Brome-Grasses in Arid and
Semi-Arid Ecosystems of the Western US: Causes, Consequences, and Management
Implications. Environmental Management Series, Springer Science, pp 227-256.

181) Germino, M.J., J. Belnap, J.M. Stark, E.B. Allen and B.M. Rau. 2016. Ecosystem Impacts
of Exotic Annual Invaders in the Genus Bromus. Chapt. 3 In J.C. Chambers, M.J.
Germino, and C. S. Brown, eds. Exotic Brome-Grasses in Arid and Semi-Arid
Ecosystems of the Western US: Causes, Consequences, and Management Implications.
Environmental Management Series, Springer Science, pp. 61-95.

182) Allen, M.F. and E.B. Allen. 2017. Mycorrhizal mediation of soil fertility amidst nitrogen
eutrophication and climate change. Chapt. 12 In N.C. Johnson, C. Gehring and J. Jansa,
eds. Mycorrhizal Mediation of Soil: Fertility, Structure, and Carbon Storage. Elsevier
Press, Amsterdam. pp 213-231.

183) Aburto-Oropeza, O. A.F. Johnson, M. Agha, E. B. Allen, M.F. Allen, and 88 other authors.
2018. Harnessing Cross-border Resources to Confront Climate Change. Environmental
Science & Policy (87):128-132.

184) Allen, E.B., K. Williams, J. L. Beyers, M. Phillips, S. Ma and C. M. D’ Antonio. 2018.
Chaparral Restoration. Chapter 13. Pages 347-384 in Underwood, E.C., H. D. Safford, J.
E. Keeley, N. Molinari and J. J. Hooper, eds. Valuing Chaparral: Ecological, Socio-
Economic, and Management Perspectives. Springer International Publishing.

185) Murphy, S.D., E.B. Allen and R.J. Hobbs. 2018. Editorial: Restoration Ecology at 25
years: the editors reflect on how we got here. Restoration Ecology 26:1009-1012
doi.org/10.1111/rec.12885

186) Allen, E.B., C. McDonald and B. E. Hilbig. 2019. Long-term Prospects for Restoration of
Coastal Sage Scrub: Invasive Species, Nitrogen Deposition, and Novel Ecosystems. In
M. Narog, technical coordinator. Pages 1-18 in Proceedings of the Chaparral Restoration
Workshop, Arcadia, CA, June 17-20,2013. U.S. Department of Agriculture, Forest
Service Pacific Southwest Research Station Albany, California General Technical Report
PSW-GTR-265. https://www .fs.usda.gov/treesearch/pubs/58509

Classes Taught

USU 1982-1988: Restoration Ecology (4 cr. yearly); Graduate seminars (2-4 cr. yearly):
Plant competition; Physiology and Ecology of Mycorrhizae; Philosophical Approaches to
Ecological Research; Landscape Ecology; International Problems in Range Ecology and
Management; Deserts and Desertification.

SDSU 1990-1993: Restoration Ecology (4 cr. yearly)

UCR 1993-present: Restoration Ecology (4 cr. yearly); Plant Ecology (4 cr. biannual);
graduate seminars (mycorrhizal ecology, invasive species ecology)

Graduate Students Supervised as Major Professor

Marco E. Waaland. 1985. Correspondence of VA mycorrhizae with seral vegetation in
southwestern Wyoming. M.S. thesis, Utah State University. Environmental
consulting (deceased).

Di Jian Jun. 1988. Occurence of VA mycorrhizae in degraded rangelands and
physiological responses of six cultivars of Agropyron to infection. M.S. thesis, Utah
State University. Environmental consulting.

Laura E. Nelson. 1991. Restoration of Stipa pulchra grasslands: effects of mycorrhizae
and competition from Avena barbata. M.S. thesis, San Diego State University.
Ecologist, National Park Service.

Joseph P. Cannon. 1993. The effects of oxalates produced by Salsola iberica on the
phosphorus nutrition of Stipa pulchra. M.S. thesis, San Diego State University.
Ecologist, National Parks and Conservation Association.
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Leslie D. Hickson. 1993 . The effects of vesicular-arbuscular mycorrhizal fungi on the
light harvesting, gas exchange, and architecture of sagebrush (Artemisia tridentata.
ssp. tridentata) M.S. Thesis, San Diego State University.

Cathlyn M. Stylinski. 1994. Succession in California shrub communities following
anthropogenic mechanical disturbance. M..S. thesis, San Diego State University.
Ph.D., UC Davis. Tenured faculty, University of Maryland.

Viviane J. Marquez. 1995. Restoration of coastal sage scrub: the effect of annual legumes
on the growth and establishment of Artemisia californica. M.S. thesis, San Diego
State University. Environmental consulting

Scott A. Eliason. 1995. Competition between Artemisia californica. and Mediterranean
annual grasses M.S. thesis, San Diego State University. USFS Botanist, San
Bernardino National Forest.

Gillian P. Schultz. 1996. Seedling establishment and competition in coastal sage scrub
and annual grassland. M..S. thesis, University of California Riverside. Ph.D. 2001,
UCR. Community college instructor, state of Washington.

Lidia C. Yoshida. 1994 -1999. Ammonium and nitrate additions to a mycorrhizal annual
invasive grass, Bromus madritensis and Artemisia californica in coastal sage scrub:
greenhouse and field experiments. Ph.D. dissertation, University of California
Riverside. Program Director, NSF Division for Undergraduate Research.

Concepcion Sigiienza. 1996- 2000. Nitrogen deposition and soil microorganisms of
Artemisia californica and exotic grasses in southern California. Ph.D. dissertation,
University of California Riverside. Self-employed, France.

Nancy Storms. 1997- 1999. Restoration of a native shrubland in an area of frequent
disturbance and high nitrogen deposition. M.S. thesis, University of California
Riverside. Environmental consulting

Ian G. Gillespie. 1999-2003. Ecology and restoration of Erodium macrophyllum. Ph.D.
dissertation, UCR. IGG Software development, self-employed

Abby G. Sirulnik. 1999-2004. Nitrogen deposition alters nitrogen cycling and exotic
annual grass litter decomposition in southern California. Ph.D. dissertation, UCR.
Professor, Saddleback Community College.

Robert D. Cox. 2000-2006 Ecology and management of rare plants following exotic
invasions in Riverside County, California. Ph.D. dissertation, UCR. Currently .
Professor, Texas Tech U.

Brooke Hillard Lyons 2001- 2004. Restoration of Nassella pulchra grasslands. M.S.,
UCR

Robert J. Steers. 2003-2008. Invasive plants, fire succession and restoration of creosote
bush scrub in southern California. Ph.D. dissertation, UCR. Vegetation manager,
National Park Service; currently data manager, private industry.

Leela E. Rao. 2003-2008. Nitrogen deposition and it effects on soils, vegetation, and fire
risk in southern California deserts. Ph.D. dissertation, UCR. Research Scientist,
California Air Resources Board.

Heather E. Schneider. 2005-2010. From seed banks to communities: effects of plant
invasions and nitrogen deposition on desert annual forbs. Ph.D. dissertation, UCR.
Rare Plant Biologist, Santa Barbara Botanic Garden.

Sara Jo M. Dickens. 2005-2010. Invasive plant-soil feedbacks and ecosystem resistance
and resilience: a comparison of three vegetation types in California. Ph.D.
dissertation, UCR. Environmental consulting, Utah.

Kristin Weathers. 2006-2013. Restoration of shrublands impacted by exotic forbs. Ph.D.
dissertation UCR. Current, Home parenting.

Michael D. Bell. 2007-2012. Nitrogen deposition and invasive species patterns and
vegetation impacts in two national parks. Ph.D. dissertation, UCR. Biologist, National
Park Service.
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Bridget E. Hilbig. 2010-2015. The Use of Competitive Hierarchies to Restore and
Stabilize Invaded Plant Communities. Ph.D., UCR. Associate Professor, Weber State
University, Denver.

Justin M. Valliere 2011-2016. Nitrogen deposition impacts on coastal sage scrub plants
and soils and their restoration. Ph.D. dissertation, UCR. Assistant Professor, CSU
Dominguez Hills.

Amanda C. Swanson 2012-2017. Microbial contribution to carbon biogeochemistry of
desert caliche. Ph.D. dissertation, UCR. Orange County Reserve Manager, California
Dept. of Fish and Wildlife

Michala L. Phillips 2014-2019. Invasion in the Chaparral: Uncovering Soil Microbial and
Plant Physiological Mechanisms. Ph.D. dissertation, UCR. Post-doctoral fellow,
USGS, Moab, UT.

Post-doctoral Fellows

Pamela Padgett. 1994-1997. Nitrogen nutrition of coastal sage scrub under N
eutrophication. (currently Research Scientist, USFS Fire Lab, Riverside

Louise Egerton-Warburton. 1995-97, 1998-2000. Effects of N deposition on mycorrhizal
fungi. (currently research scientist, Chicago Botanic Garden and Professor,
Northwestern University)

Lea Corkidi 1997-1999 Effects of nitrogen on mycorrhizal fungi, NSF cross-site
experiment. (currently research specialist, UCANR, Sand Diego)

Jamie Rotenberg 2001-2003. Birds as indicators of restoration in seasonal tropical forest,
Mexico (currently Prof., North Carolina State U., Raleigh)

Research Grants

The Competitive Effects of Introduced Annual Weeds on Some Native and Reclamation
Species. (1979-1980) U.S. Department of Energy, $20,000, (with Dennis H. Knight,
principal investigator).

The Role of Mycorrhizae in Competition between Weeds and Rangeland Grasses (1983-
1985) U.S.D.A. Competitive Grants Program, $70,000, E. B. Allen, M. F. Allen

The Role of Mycorrhizae in Reversing Desertification (1983-1985) U.S.D.A.
Antidesertification Program, $79,899, E. B. Allen, M. F. Allen.

VA Mycorrhizae of Disturbed Alpine Ecosystems (1983-1985). U.S. Forest Service,
$9.,000, E. B. Allen, J. C. Chambers, M. F. Allen, R. W. Brown.

Interactions of VA Mycorrhizae and Weeds: Mechanisms of Reduced Stress on
Rangeland Grasses. (1985-1987) U.S.D.A. Competitive Grants Program, $90,000, E.
B. Allen and M. F. Allen.

Interactions of Range Grasses, Weeds, and VA Mycorrhizae: Carbon Balance and
Competition. (1985-1987) USDA Rangeland Research Program, $63,196, E. B.
Allen, M. F. Allen.

Monitoring Changes in Mycorrhizal Fungi of Shrubs in Parachute Canyon (1986-1988).
Exxon Co. U.S.A. $10,390, E.B. Allen.

Mechanisms of P Uptake and Competition of Nonmycotrophic with Mycotrophic Plants
(1988-1990) U.S.D.A. Environmental Stress Program, $60,000, E.B. Allen, M.F.
Allen.

Reciprocal Relationships of Distant Sagebrush Communities with their Mycorrhizal
Fungi (1989-1992). National Science Foundation, $270,000, E.B. Allen, M.F. Allen,
L.M. Shultz.

Influence of Rhizosphere-Mycosphere Chemistry on Phosphorus Dynamics in an Arid
Ecosystem (1989-1992). National Science Foundation $331,494, L. M. Dudley, J.J.
Jurinak, E.B. Allen, M.F. Allen.
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Roadside Restoration: Alternative Techniques for Restoration of Stipa Grassland and
Chaparral (1989-1990). California Department of Transportation, $56,000, E.B.
Allen, M .F. Allen.

Restoration of Mesquite Dunes at Ocatillo Wells State Vehicular Recreation Area (1989-
1990). California Department of Parks and Recreation, $9775, E.B. Allen.

Minimum Critical Moisture Requirements for Establishment of Stipa pulchra (1991-
1992). California Department of Transportation, $92,100, E.B. Allen.

Patch formation and mycorrhizal colonization on glacial till (1991-1995). National
Science Foundation, $131,468, D.J. Helm, E.B. Allen.

Restoration of coastal sage scrub vegetation (1992-1995). California Department of
Transportation, $239,000, E.B. Allen.

Harbingers of anthropogenic ecosystem stress: mycorrhizal fungi and weedy plants
(1992-1994). Environmental Protection Agency, $126,581, M.F. Allen, E.B. Allen,
C.N. Dahm.

The Interactions of Nitrogen Eutrophication and Fire on Invasive Annuals in California
Coastal Sage Shrublands (1994-1996). National Science Foundation, $50,000, REU
Supplement $9,718, E. B. Allen, R. A. Minnich, A. Bytnerowicz.

Mycorrhizae of Tropical Rain Forest in Mexico (1994-95), UCR-Mexico Collaborative
Research and Training Grant. $1000, E.B. Allen.

Characterizing the habitat of spineflower (1995-1996), California Department of Fish and
Game, $22.,000, E.B. Allen, S.G. Wells.

Alternative stable states in Rangelands: Regulation by Nitrogen Eutrophication (9/95-
8/99), USDA-NRI Range, Forest and Ecosystems Program, $300,000, E.B. Allen, A.
Bytnerowicz, M.F. Allen.

Mycorrhizal Responses to Nitrogen Eutrophication at Five Mesic to Semiarid Sites (1/96-
12/99), NSF-DEB, Longterm Research Program, $99,956, E.B. Allen, N.C. Johnson.

Workshop: Developing the Conceptual Basis for Restoration Biology, NSF-DEB
$28,000, (January 1996-June 1996), E.B. Allen, W.W. Covington, D.A. Falk.

Principal Investigator "Restoration of Plants and Mycorrhizae in Mexican Seasonal
Tropical Forest" $180,000 (Aug 1996-Dec 1999), E.B. Allen, A. Gomez-Pompa,
M.F. Allen, E. Rincon.

Cattle Grazing in Relation to Vegetation, Soils and the Desert Tortoise: A Study of
Grazing Exclosures in the Mojave Desert $29,000, (July 1996-June 1997), UC
Division of Agriculture and Natural Resources, R. Larsen, E.B. Allen.

Scientific review, monitoring, and research on the MWD Eastside Reservoir Landscaping
Project, $184,861 (Sept 1997-Aug 1998), Metropolitan Water District, E.B. Allen, T.
Scott, A. Montalvo, et al.

Experimental Evaluation of Cost Effective Seed Planting Methods for the Eastside
Reservoir Project, $27,134, (1/26/98-6/30/99), Metropolitan Water District of
Southern California, A. Montalvo, E.B. Allen.

Scientific review, monitoring, and research on the MWD Eastside Reservoir Landscaping
Project." $232,646, (Sept 1998-Aug 1999), Metropolitan Water District, A.
Montalvo, E.B. Allen.

Comparison of Site-Specific and Exotic Mycorrhizal Inoculum in the Production and
Field Planting of Container Grown Plants, $91,132, (Sept. 1998 to Jun 2000),
Metropolitan Water District, E.B. Allen, A. Montalvo, J. Menge.

Testing Techniques for Weed Control at the Shipley Reserve, $122,091, Dec 1998-Nov
2001, Metropolitan Water District, E.B. Allen.

Abiotic Controls on Invasive Species and Biodiversity: Comparison of Forest and
Shrubland, Environmental Protection Agency, $448,122,7/15/01 - 6/14/04,T.
Meixner, E.B. Allen, M. E. Fenn

Assessing the Effectivity of Commercial Mycorrhizal Inoculum, Horticulture Research
Institute, $10,000, 1/1/02 - 12/31/02, E.B. Allen, D. Merhaut, M.F. Allen, J. Downer.
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Restoring Seasonal Tropical Forests in Mexico: Using Designer Communities to Direct
Succession, National Science Foundation, $251,500, 9/1/00 - 8/31/04 E.B. Allen, A.
Gomez-Pompa, M. F. Allen,

Enhancing Forest Succession in a Seasonally Dry Tropical Forrest in the Northern
Yucatan Peninsula, Mexico, UC MEXUS/CONACYT, $11,662, 7/1/01 - 12/31/02,
Diego Perez, E.B. Allen.

Thresholds of Vegetation Change Following N Deposition in Southern California
Ecosystems $1,999,579 (2005-2011) NSF Biocomplexity Program. E.B. Allen (PI),
B.-L. Li, T. Meixner, R.A. Minnich, G.S. Tonnesen (co-PI's), M.F. Allen, A.
Bytnerowicz, M.E. Fenn, P. M. Sadler, J. Simunek, collaborators

Quino Checkerspot Restoration Research, Cailfornia Dept Fish & Game, 3/15/2004-
9/30/2006, $40,984, E.B. Allen

Nitrogen Eutrophication in Xeric Wildland and Agricultural Systems: Symposium,
USDA/NRICGP, 1/15/2005-1/14/2006, $12,613, E.B. Allen and L. Wu

Impacts of Anthropogenic Deposition on Weed Invasion, Biodiversity & Fire Cycle,

Prescribed burn and non-native plant density effects on soil characteristics in CA
grassland, UCR College of Natural and Agricultural Sciences, 7/1/2006-6/30/2007,
$6,859, E.B. Allen
USDI National Park Service, 11/1/2002-9/30/2006, $49,529, E.B. Allen, R. Minnich,
M.F. Allen

Impacts of Anthropogenic Deposition on Weed Invasion, Biodiversity & Fire Cycle,
USDI National Park Service, 10/1/2006-9/30/2009, $99,890 E.B. Allen.

Longterm effects of nitrogen fertilizer on coastal sage scrub vegetation at Lake Skinner,
UCR College of Natural and Agricultural Sciences, 7/1/2006-6/30/2007, $13,694,
E.B. Allen

Invasive Annuals in the Mojave Desert: Interactions of N Deposition and Soil Type, UC-
IPM Exotic Pest & Diseases Research Program, 9/1/2004-8/31/2005, $79,854, E.B.
Allen

Critical Levels of Nitrogen for Growth, Litter Persistence, and Germination of Invasive
and Native Plants at Joshua Tree National Park, USDI-NPS, 3/1/07 -9/31/10 $99,546,
E.B. Allen

Alien Invasion: Effects of Atmospheric Nitrogen Deposition on Sagebrush Steppe
Vegetation Dynamics at Upper Columbia Basin Network Parks, USDI-NPS, 10/09-
12/13, $100,000, E.B. Allen

Understanding and controlling invasions: comparing plant-soil feedbacks of invasive annual
grasses in California with their Mediterranean origins, $50,000, 10/11-9/13, UC-ANR, E.B.
Allen, M.F. Allen, and others.

Restoration of Invaded Plant Communities at Lake Matthews, Riverside County Habitat
Conservation Authority, $40,000, 1/10-6/13, E.B. Allen

Atmospheric Nitrogen Deposition Assessment in the Santa Monica Mountains NRA and
the Effects on Weed Invasion USDI-NPS, $160,000.00, 9/15/2011 — 12/31/2017, E.B.
Allen

Biological Control of Invasives in Southern California for Restoring Forb/Shrubland
Communities. Riverside County Habitat Conservation Agency $100,000, 2/1/2013-
6/30/2017, E.B. Allen.

Changes in above- and below-ground phenological relations across type-converted
invaded grasslands in southern California, CNAS Shipley-Skinner Endowment,
$19,987,7/1/2015 — 6/30/2016, E.B. Allen, J.M. Valliere

Do tradeoffs between water-use efficiency and growth explain plant community response
to nitrogen deposition? NSF $19,749 7/1/2016 - 6/30/2017, E.B. Allen, J. M. Valliere
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