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Distinguished Professor, University of California-Riverside, 2015 to 2017

Chair, Department of Biology, University of California-Riverside, 2014-2017.

Director, Center for Conservation Biology, University of California-Riverside. 1998-2017

Chair, Department of Plant Pathology and Microbiology, University of California-Riverside,
2004-2010, 2011-2012.

Professor, Department of Plant Pathology and Microbiology, University of California-
Riverside. 1998-2015

Professor, Department of Biology, University of California-Riverside. 1998-present

Professor, Dept of Biology, San Diego State University. 1991-1999

Program Officer, Division of Environmental Biology, National Science Foundation. 1993-
1995.

Associate Professor, Dept. of Biology, San Diego State University. 1988-91

Research Assistant Professor, Dept. of Biology, Utah State University. 1981-1988.

Research Associate, Dept. of Plant Pathology, University of Nebraska. 1980-1981.

PROFESSIONAL AWARDS

Distinguished Service Award, University of California, Riverside. 2015.

George Miksch Sutton Award for top conservation paper for the Southwestern Naturalists
Association, 2011.

American Association for the Advancement of Science Fellow, 2005

Southwestern College Natural Sciences Hall of Fame, 2003.

American Planning Association, Inland Empire Section. Distinguished Leadership-Academic
Award, 2003.

Chevron Conservation Award, 1999

Mycological Society of America Graduate Fellowship, 1979.

Who’s Who in American Colleges and Universities, 1974.

Letter, tennis. Southwestern College, 1974.

Concertmaster, Southwestern College Orchestra, 1971-2.

President, Student Council, Southwestern College, 1972-3.

PROFESSIONAL INTERESTS

The ecology of microbial-plant-soil interactions. My interests focus on the regulation of
community and ecosystem processes by soil organisms with special emphasis on
mycorrhizal fungi. My current research concentrates on global change dynamics and
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structure of undisturbed areas, and how that information can be utilized in the
conservation and restoration of native ecosystems and in sustainable agriculture.

FIVE SYNERGISTIC ACTIVITIES

I have been working to understand desert ecosystem processes for decades. I have worked
on or visited deserts in every region of the globe, and have written both research papers
and white papers for organizations advising desert conservation programs. Beginning in
2026, I am a co-organizer for a new Keck Institute for Space Studies workshop on
Crucial Carbon Stores and Fluxes in Desert Environments.
<https://www.kiss.caltech.edu/impact/2026_programs.html>

I work on information transfer from soil ecology and plant-microbial symbiosis that
influence sustainability in agriculture and forestry. My focal work is in California with
colleagues at UC Merced, and in the Yucatan Peninsula, in collaboration with faculty at
the Universidad Auténoma de Yucatain (UADY) where we are working on carbon
sequestration and food/fiber production in sustainable, swidden agriculture, scaling from
carbon dynamics of fungal hyphae to the regional scale, using, modifying, and
developing technologies from soil sensors to drones to remote sensing, and working in
communities, the field and lab, and undertaking technical high school workshops. In this
context, I initiated and continue to work on solar energy sustainability, particularly with
siting issues and implications for agriculture and for wildland conservation. My work in
this area included support for a Fellow for the RIFA program (Research and
Innovation Fellowship for Agriculture- UC Davis) for 2018, Ayesha Peterson of UCSB,
with Juan Jiménez-Osornio and Héctor Estrada Medina of UADY, initial support for
research on real carbon exchange and energy land-use decisions in agriculture and desert
ecosystems, and leading the US team for the Food and Nutrition Security in the
Americas: A View from the Academies of Sciences. Michael T. Clegg (coordinator)
in Mexico City. This work was published as Challenges and Opportunities for Food and
Nutrition Security in the United States, pp. 506-531, and as Box 4, Improving
Production Efficiencies at Small-to-Medium Scales: Using Microbial Symbiosis, pp. 422-
425, In, Food and Nutrition Security in the Americas: A View from the Academies of
Sciences. Michael T. Clegg (coordinator). Inter-American Network of Academies of
Sciences. Mexican Academy of Sciences, Mexico City.

I continue to undertake research on the role of mycorrhizae in restoration and conservation
of disturbed lands. For this research, I was elected as a AAAS Fellow in 2005 and
received the Chevron Conservation Award in 1999. I continued to work on the
impacts of global change in soil biology, including serving as the Chair of the Soil
Ecology Section for the Ecological Society of America 2011-2013, and Chair of the
International Mycorrhiza Society 2012-2015.

I undertook multiple community-scale projects facilitating or reviewing regional Habitat
Conservation Plans supported by local and regional agencies. These have been
recognized by local agencies for which I received the American Planning Association,
Inland Empire Section, Distinguished Leadership-Academic Award for 2003. The
Center for Conservation Biology, which I directed, oversaw the Preparatory Data
Collecting and Organizing to establish the Western Riverside County Multiple Species
Conservation award < https://www.wrc-rca.org>, and the Coachella Valley Multiple
Species Conservation Program < https://cvmshcp.org>. Upon establishment, we set up
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the monitoring program for the Coachella Valley Multiple Species Habitat Conservation
Plan, and advises the Western Riverside County Regional Conservation Authority for
land acquisition issues and monitoring.

I participated in discussions and meetings on the National Ecological Observatory Network
(INEON) since its inception. This has included participating in the original NSF
discussions on a continental-scale research program (beginning in 1995, as a program
officer), the Biological Observatory Network (BON) in 1998, as a member of the
Infrastructure for Biology at Regional to Continental Scales (IBRCS) Working Group
(IBRCS White Paper: Rationale, Blueprint, and Expectations for the National Ecological
Observatory Network. Washington, D.C: American Institute of Biological Sciences. 68
pp.), and as organizer and lead author for the workshop on Biodiversity and Ecosystem
Functioning. I was past Chair of the Domain Science and Education Coordinating
Committee (Domain 17). For additional information, see Oral History of Michael Allen,
Aungust 21, 2024, the Who, What, and Where of the National Ecological Observatory Network
(NEON), in prep. During my work NEON, I helped organize the research on microbial
ecology, including the workshop on microbial ecology at Baton Rouge Feb 2008, the
North American Carbon Program, US-Mexico Science Coordination Workshop, Oct
2004, Mexico City, the NCEAS workshop on Microbes and Ecosystems, the Microbial
Ecology Steering Committee for the Sustainable Biosphere Initiative, 1992, and the
Workshop on the mission of a National Center for Ecological Synthesis and Analysis,
National Science Foundation, Albuquerque, NM. Oct 1992.

PROFESSIONAL ACTIVITIES

Board of Trustees, 2025-present. Southwestern College, Winfield Kansas.

Member: Ecological Society of America, Sigma Xi, Mycological Society of America.

Program Director, National Science Foundation, 1993-1995. Program Director, Long-
Term Programs in Environmental Biology. Programs Managed: Ecosystems Studies,
Long-Term Ecological Research (LTER), Land-Margin Ecological Research (LMER),
Long-Term Research in Environmental Biology (LTREB), Conservation and Restoration
Biology (CRB).

Chair, Soil Ecology Section of the Ecological Society of America, 2011-2013.

President, International Mycorrhizal Society, 2012-2015.

Invited Speaker and Participant, DOE workshops on Sensing, Modeling, and Root-
Microbial Dynamics. Oak Ridge National Lab (2), Argonne National Lab, Washington
DC, 2012-2014.

Invited Speaker and Participant, NEON workshop on Microbial Ecology, Baton Rouge, LA,
February 2008, Boulder, CO, October 2008.

Invited Speaker and Participant, Workshop on Current Research on Effects of GEOs on
Terrestrial and Aquatic Wildlife and Habitats: “Ecological effects of GE microbes on
wildlife and their habitats”. Board on Agriculture and Natural Resources of The National
Academies. Irvine, CA November 2007.

Selected Participant, UC Senior Leadership Institute (UCSLI), Fulfilling Our Mission:
Building on Excellence and Understanding Leadership. San Diego, CA. June 2007.

Member, Infrastructure of Biology at Regional to Continental Scales IBRCS) Working
Group, AIBS. Holsinger, K.E. and the IBRCS Working Group (M.F. Allen et al.). 2003.
IBRCS White Paper: Rationale, Blueprint, and Expectations for the National Ecological
Observatory Network. Washington, D.C: AIBS. 68 pp.



Lead Organizer and writer, NEON Science Workshop: Biodiversity, species composition
and ecosystem functioning. American Institute of Biological Sciences. 2004. Report
from a NEON Science Workshop. Washington DC: AIBS. PI, RFI's on the PSWEON
Core, and on Biodiversity documentations.

Advisory Panel for the Evolutionary and Population Ecology Program, Division of
Environmental Biology, National Science Foundation, 2006.

Chair, Scientific Review panels for Multiple Species Habitat Conservation Plans for western
Riverside County, Northern and Eastern Colorado Desert.

Participant, in North American Carbon Program, US-Mexico Science Coordination
Workshop, October 2004, Mexico City

Participant, National Center for Ecological Synthesis and Analysis workgroup on Microbes
and Ecosystems: 2004-present, Santa Barbara.

Participant in workshop on Use of molecular techniques in Ecology, Sponsored by the U.S.
National Science Foundation and European Union, October 1999.

Participant in workshop on Roots. 5 New Phytologist Symposium sponsored by GCTE
(Global Change in Terrestrial Ecosystems), Townsend, TN, October 1999.

Advisory Panel for EPSCoR Program, National Science Foundation, 2005.

Panelist, Workshop on Biodiversity Observatories. National Science Foundation, Blandy
Farms, University of Virginia September 1998. Bowers, M., Chair. 1998. Final Report:
Biodiversity Monitoring Wotkshop. http:www.vctlter.virginia.edu/biodwrk98/

Panelist, Workshop of Conceptual Issues in Restoration Ecology, National Science
Foundation, NCEAS, Santa Barbara, CA April 1996.

Advisory Panel for US Department of Agriculture, NRI, Soils and soil biology. 2002, 2003.

Advisory Panel for the Ecology Program, Division of Environmental Biology, National
Science Foundation, 1996-2000.

Advisory Panel for US Department of Energy, Post-doctoral Fellowships in Global Change.
1995

Advisory Panel for the US Department of Agriculture National Research Initiative,
Ecosystem Sciences. 1991

Advisory Panel for US Environmental Protection Agency, Office of Research and
Development, Environmental Biology. 1990-1992.

Advisory Panel for Ecosystems Studies Program, Division of Biotic Systems Resources,
National Science Foundation. 1986-1989.

Microbial Ecology Steering Committee for the Sustainable Biosphere Initiative, Ecological
Society of America 1992.

Panelist, Workshop on the influence of increasing CO2 on belowground processes,

Michigan Biological Station, May 1993.

Panelist, Workshop on the mission of a National Center for Ecological Synthesis and
Analysis, National Science Foundation, Albuquerque, NM. Oct 1992.

Editorial Board, The Biology and Fertility of Soils.

Associate Editor, EcoSphere, 2013-2022

Founding Editor, Mycorrhiza. 1990-1996, editorial board, 1996- present.

Associate Editor, Vadose Zone, 2006-2009.

Associate Editor, Mycological Research. 1996-2001.

Associate Editor, Journal of Arid Land. 2010-present.



Co-Organizer, 8th North American Conference on Mycorrhizae, 1990, Jackson Hole, WY}
organizing committee, 8th International Conference on Mycorrhiza, 2015, Flagstaff, AZ.

Mycological Society of America: Annual Lecturer Committee, 1987-1989, Chair 1989.
Ecology Committee, 1989-1991, 1991-1994, Chair 1990-1991, 1993-1994. Councilor,
Ecology and Pathology. 1992-1994. Representative to the National Institute of the
Environment Initiative. 1991-2000, Annual Lecturer Committee 2002-3, Ecology
Committee 2002-2005.

Science Advisor, Rhizosystems, LLC. Camas, Washington, <https://rhizosystems.com/>.

PUBLICATIONS

Books:

Allen, M.F. 2022. Mycorrhizal Dynamics in Ecological Systems. Cambridge University Press. DOI:
10.1017/9781139020299. Received 2022 American Library Association Choice Award
for 'Outstanding Academic Title 2023'.

Gomez-Pompa, A., M.F. Allen, S. Fedick, and J.J. Jimenez-Osornio. 2003. Lowland Maya
Area: Three millennia at the human-wildland interface. Haworth Press, N.Y. 659 pp.

Allen, M.F. 1991. The Ecology of Mycorrhizae. Cambridge University Press. Cambridge Studies
in Ecology series.

Allen, M.F. (ed.) 1992. Mycorrhizal Functioning. Chapman Hall.

Williams, S.E. & M.F. Allen (eds). 1984. 1A mycorrhizae and reclamation of arid and semiarid
lands. University of Wyoming Experiment Station. 91 pp.

Theses:

Allen, M.F. 1977. Decomposition of six litter types under controlled conditions: a study of
rates and decomposing organisms. M.S. Thesis, Dept. of Botany, University of
Wyoming, Laramie. Martha Christensen, Major Professor.

Allen, M.F. 1980. Physiological alterations associated with vesicular-arbuscular mycorrhizal
infection of Boutelona gracilis. PhD Dissertation, Dept. of Botany, University of
Wyoming, Laramie. Martha Christensen, Major Professor.

Editorial Commentaries

Dr. Michael Allen. 2024. Oak mycorrhizal soil carbon storage and hydrology. Oaks' Spring-
Summer 24 Newsletter: p4.

Dr. Michael Allen et al. 2024. The California Desert’s Role in 30x30: Carbon Sequestration
and Biodiversity. February 6, 2024. 34 pages.

Dr.'s Thomas Harmon and Michael Allen: Leafcutter ant colonies may be an overlooked
source of carbon dioxide emissions, new study finds,
https://blogs.agu.org/geospace/2018/12/17 /leafcutter-ant-colonies-may-be-an-
ovetlooked-source-of-carbon-dioxide-emissions-new-study-finds/

Dr. Michael Allen: California desert monuments long overdue, (please open link in Internet
Explorer or Chrome, does not work in Firefox), http://www.pe.com/articles/desert-
795101-national-monument.html

SOLAR POWR: UCR Study touts small local projects (please open link in Internet
Explorer or Chrome, does not work in Firefox), http://www.pe.com/articles/solar-
787409-projects-study.html
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Scientific American, The Desert Sun and others highlight collaborative research at UCR
that finds that many solar farms in California pose a threat to desert life because they are
not situated in “potentially compatible” areas that minimize its harm to wildlife.

Michael Allen and Alan McHughen: Harness sun wisely. Don't let solar projects trample the
environment. Local Views, Press Enterprise. December 25, 2010.

Special Reports:

Bernstein, Jules. 2024. How gophers brought Mount St. Helens back to life in one day.
https://news.uctr.edu/articles /2024/11/05 /how-gophers-brought-mount-st-helens-
back-life-one-day. A press release of the work published in Maltz et al. 2024 (below).

Allen, M.F. and C. Barrows. 2024. The ecology of the Salton Sea Basin: The key is
Variability. Salton Sea Forum Reports, BREATHE Center. University of California,
Riverside. https://saltonseaforum.uct.edu/sites/default/ files /2024-06/ the-ecology-of-
the-salton-sea-basin_allen2024_0.pdf.

Allen, M.F. 2019. Carbon credits and the Western Riverside County Multiple Species Habitat
Plan. Report to the Western Riverside County Regional Conservation Authority. 10 pgs.

Allen, M.F., T. Stanton, E.B. Allen, G.D. Jenerette, H. Estrada-Medina, J. Jiménez-Osornio,
and T. Harmon. 2016. The role of environmental change on the human-wildland
interface: The Lowland Maya as a model study system. Report to Working Group on
Environment, UC Mexico Initiative.

Barrows, Cameron, Michael Allen, Kathleen Fleming, and Kuni Kitajima. 2014. Factors
contributing to persistence and decline of mesquite dune hummock communities in the
Coachella Valley. Report to the Coachella Valley Conservation Commission. Palm
Desert, CA.

Allen, M. F.,; G. D. Jenerette, L. S. Santiago. 2013. Carbon Balance in California Deserts:
Impacts of Widespread Solar Power Generation. California Energy Commission.
Publication number: CEC-500-2013-063. https://escholarship.org/uc/item/5cn2d5q5

Allen, M.F. J. Bartolome, M. Doran, V. Eviner, and M. Kelly. 2011. Strategic Plan for
Sustainable Natural Ecosystems Initiative. April 7, 2011.

Allen, M.F. and K. Preston. 2006. Core 2 Refinement workshop report.
https://escholarship.org/uc/item/3£c8m55f

Allen, M.F., B. Mishler, and C. Moritz. 2004. American Institute of Biological Sciences. 2004.
Biodiversity, Species Composition, and Ecosystem Functioning: Report from a NEON
Science Workshop. Washington, DC: AIBS.

Allen, M.F., T.A. Scott, E.B. Allen, S. Boyd, R. Minnich, J. Malcolm, L. Nunney, R. Redak,
and D. Reznick. 2003. Scientific Review Panel Review of: Draft Western Riverside
County MSHCP Document. https://escholarship.org/uc/item/1bg8h89c¢

Referred Papers and Book Chapters:

Fernandez-Bou, A.S., L.M. Classen-Rodriguez, P.W. Rundel, T.C. Harmon, M.F. Allen, C.L.
de la Rosa, and L. Schwendenmann. In press. Carbon and nitrogen fluxes in leaf-cutter
ant sites in a changing climate. Chapter 19 in: LR. Leal, F.M.P. Oliveira, X. Arnan, and
A. Andersen. Ant Responses to Climate Change: From Individuals to Ecosystem Services. Springer.

Maltz, M.R., M.F. Allen, M.L.. Phillips, R. Hernandez, H.B. Shulman, H.L. Freud, L.V.
Andrews, J. Bothoff, E.L. Aronson. 2024. Microbial community structure in recovering
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forests of Mount St. Helens. Frontiers in Microbiomes 3:1399416.doi:
10.3389/frmbi.2024.1399416.
Parmenter, R.R., P. MacMahon, J.F. Mull, T.O.Crist, C.M. Crisafulli, and M.F. Allen. 2024.

Resolution of Respect: James A. MacMahon (1939-2024). Bill. Ecol. Soc Am ¢02190.
https://doi.org/10.1002/bes2.2190.

Shulman, H.B., E. L. Aronson, D. Dierick, A. A. Pinto-Tomas, J. K. Bothoff, A. Artavia-
Ledn, and M. F. Allen. 2024. Leafcutter ants enhance Microbial drought response in
tropical forest soil. Environmental Microbiology Reports. 2024;16e13251 DOLI:
10.1111/1758-2229.13251

Manrique-Caamal S., Estrada-Medina H., Jiménez-Osornio J.J., Allen M F.; Allen E.B.,
Bartientos M.R.C., Alvarez-Rivera, O.0. 2024. Glomeromycotina guild spore abundance
correlates with soil organic carbon in homegardens and seasonal forests in Yucatan,
Mexico. Revista Terra Latinoamerica 42: 1-10.https://doi.org/10.28940/terra.v42i0.1812

Allen, M. F., H. Shulman, P. W. Rundel, T. C. Harmon, and E. L. Aronson. 2023. Leaf-
cutter ants — mycorrhizal fungi: observations and research questions from an unexpected
mutualism. Frontiers in Fungal Biology 4. 1241916. DOI: 10.3389/ffunb.2023.1241916

Rundel, P.W.; Harmon, T.C.; Fernandez-Bou, A.S.; Allen, M.F. 2023. Collaborative Use of

Sensor Networks and Cyberinfrastructure to Understand Complex Ecosystem
Interactions in a Tropical Rainforest: Challenges and Lessons Learned. Sensors 2023, 23,
9081. https://doi.org/10.3390/523229081

Taniguchi, T, Isobe, K., Imada, S., Eltayeb, M.M., Akaji, Y., Nakayama, M., Allen, M.F.,

Aronson, E.L. 2023. Root endophytic bacterial and fungal communities in a natural hot
desert are differentially regulated in dry and wet seasons by stochastic processes and
functional traits. Science of the Total Environment. 899: 165524.
https://doi.org/10.1016/j.scitotenv.2023.165524

Allen, M.F. and B.D. Mishler. 2022. A phylogenetic approach to conservation: Biodiversity
and ecosystem functioning for a changing globe. Chapter 8, pp 155-177 in Speciesism
and the Future of Humanity: Biology, Culture, and Sociopolitics. Springer <10.1007/978-
3-030-99031-2_8>.

Detrenne, C., J. Childs, C. Fernandez, M. Taggart, M. Allen, P. Hanson, and C. Iversen.
2021. High-resolution minirhizotrons in an experimentally-warmed peatland provide an
unprecedented glimpse at fine roots and their fungal partners. Plants, People, Planet.
3:640-652. DOI: 10.1002/ppp3.10172.

Fernandez-Bou, A. S., D. Dierick, M.F. Allen, and T.C. Harmon. 2020. Precipitation-
drainage cycles lead to hot moments in soil carbon dioxide in a neotropical wet forest.
Global Change Biology 26:5303-5319. DOI: 10.1111/gcb.15194.

Phillips, M.L., B. McNellis, M.F. Allen, and E.B. Allen. 2019. Differences in root phenology
and water depletion by an invasive grass explains persistence in a Mediterranean
ecosystem. American Journal of Botany 106: 1210-1218. doi:10.1002/ajb2.1344.

Frie, A, A Garrison, M Schaefer, S Bates, ] Botthoff, M Maltz, S Ying, T Lyons, MF Allen,
EL Aronson, R Bahteini. 2019. "Dust Sources in the Salton Sea Basin: A Clear Case of
an Anthropogenically Impacted Dust Budget." Environmental Science & Technology.
53(16):9378-9388. doi: 10.1021/acs.est.9b02137.

Aronson, E.L., D. Dierick, J. K. Botthoff, S. Oberbauer, T. J. Zelikova, T. Harmon, P.
Rundel, R.F. Johnson, A.C. Swanson, M.F. Allen. 2019. ENSO-Influenced Soil Moisture
and Drought Drive Methane Flux Dynamics in a Costa Rican Rainforest Soil. Journal of
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Geophysical Research - Biogeosciences, 124: 2267-2276.
https://doi.org/10.1029/2018]G004832.

Hernandez, R., A. Armstrong, J. Burney, G. Ryan, K. Moore-O'Leary, 1. Diédhiou, R. Davis
S. Grodsky, L. Saul-Gershenz, J. Macknick, D. Mulvaney, G. Heath, S. Easter, M.
Hoffacker, M.F., Allen, and D. Kammen, 2019. Techno-ecological synergies of solar
energy for global sustainability. Nature Sustainability 2: 560-568.
https://doi.org/10.1038/s41893-019-0309-2

Phillips, M.L.. S.E. Weber, L.V. Andrews, E.L.. Aronson, M.F. Allen and E.B. Allen. 2019.
Fungal community assembly in soils and roots under plant invasion and nitrogen
deposition. Fungal Ecology 40: 107-117. https://doi.org/10.1016/j.funeco.2019.01.002

Weber, S.E., ].M. Diez, L.V. Andrews, M.L. Goulden, E.L. Aronson, and M.F. Allen. 2019.
Responses of arbuscular mycorrhizal fungi to multiple coinciding global change drivers.
Fungal Ecology 40: 62-71. DOI: 10.1016/j.funeco.2018.11.008

Swanson, A., L. Schwendenmann, M.F. Allen, E. Aronson, A. Artavia-Ledn, D. Dietick, A.
Fernandez-Bou, T. Harmon, C. Murillo-Cruz, S. Oberbauer, A. Pinto-Tomas, P. Rundel,
and T. Zelikova. 2019. Welcome to the Atta world: A framework for understanding the
effects of leaf-cutter ants on ecosystem functions. Functional Ecology. 33: 1386-1399.
DOI: 10.1111/1365-2435.13319

Allen, M.F., D. E. Tuthill, J. States, S. E. Williams and T. W. Henkel. 2019. In memoriam:
Martha Christensen, 1932—2017. Mycologia, DOI: 10.1080/00275514.2018.1544815.

Fernandez-Bou, A.S., D. Dierick, A.C. Swanson, M.F. Allen, A.G.F. Alvarado, A. Artavia-
Leon, O. Carrasquillo-Quintana, D.A. Lachman, S. Oberbauer, A. Pinto-Tomas, Y.
Rodriguez-Reyes, P. Rundel, L. Schwendenmann, T.J. Zelikova, and T.C. Harmon. 2019.
The Role of the Ecosystem Engineer, the Leaf-Cutter Ant At cephalotes, on Soil CO2
Dynamics in a Wet Tropical Rainforest. Journal of Geophysical Research.
Biogeosciences. 124: 260-273. DOI: 10.1029/2018]G004723

Taniguchi T., Kitajima K., Douhan GW, Yamanaka N., and Allen MF. 2018. A pulse of
summer precipitation after the dry season triggers changes in ectomycorrhizal formation,
diversity, and community composition in a Mediterranean forest in California, USA.
Mycorrhiza 28: 665-677. https://doi.org/10.1007/s00572-018-0859-3

Aburto-Oropeza, O. et al. 2018. Harnessing cross-border resources to confront climate
change. Environmental Science and Policy 87: 128-132. DOI:
10.1016/j.envsci.2018.01.001.

Allen, M.F. Matthew R. O'Neill, Charles M. Crisafulli, and James A. MacMahon. 2018.
Succession and mycorrhizae on Mount St. Helens. pp 199-216. In: V.H. Dale and C.M.
Crisafulli. Ecological Responses at Mount St. Helens: Revisited 35 years after the 1980
eruption. Springer.

Hoffacker, M. K., M. F. Allen and R. R. Hernandez. 2017. Land sparing opportunities for
solar energy development in agricultural landscapes: A case study of the Great Central
Valley, CA, USA. Environmental Science & Technology 51: 14472-14482. DOL:
10.1021/acs.est.7b05110

Allen, Michael F., Peter L. Morrell, Charles W. Rice, Henry J. Vaux, Clifford N. Dahm, and
Rebecca R. Hernandez. 2017. Challenges and Opportunities for Food and Nutrition
Security in the United States. In, Food and Nutrition Security in the Americas: A View
from the Academies of Sciences. Michael T. Clegg (coordinator). Inter-American
Network of Academies of Sciences. Mexican Academy of Sciences, Mexico City.

b



https:/ /ianas.org/wp-content/uploads/2020/07/fab02¢-1.pdf

Allen, M.F. 2017. Box 4: Improving production efficiencies at small-to-medium scales: Using
microbial symbioses. pp 422-425 in: Food and Nutrition Security in the Americas: A
View from the Academies of Sciences. Michael T. Clegg (coordinator). Inter-American
Network of Academies of Sciences. Mexican Academy of Sciences, Mexico City.
https:/ /ianas.org/wp-content/uploads/2020/07/fab02¢-1.pdf

VanTassel, HL.H., Bell, M.D., Rotenberry, J., Johnson, R. and Allen, M.F. 2017.
Environmental change, shifting geographical distributions, and habitat conservation
plans: A case study of the California Gnatcatcher. Ecology and Evolution 2017; 1-13.
DOI: 10.1002/ece3.3482

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

Morrtis, S.J., C.F. Friese, and M.F. Allen. 2016. Disturbance in natural ecosystems: scaling
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Allen, M.F., & T.V. St. John. 1982. Dual culture of endomycorrhizae. pp. 85-89 In: N.C.
Schenck, ed. Methods and principles of mycorrhizal research. American
Phytopathological Society, St. Paul, MN.

Stanton, N., M.F. Allen & M. Campion. 1981. The effect of the pesticide carbofuran on soil
organisms and root and shoot production in shortgrass prairie. Journal of Applied
Ecology 18:417-431.

Allen, M.F., W.K. Smith, T.S. Moore, Jr. & M. Christensen. 1981. Comparative water
relations and photosynthesis of mycorrhizal and nonmycorthizal Boutelona gracilis H.B.K.
Lag ex Steud. New Phytologist 88:683-693.

Allen, M.F., J.C. Sexton, T.S. Moore, Jr., & M. Christensen. 1981. The influence of
phosphate source on vesicular-arbuscular mycorrhizae of Boutelona gracilis. New
Phytologist 87:687-694.

Allen, E.B. & M.F. Allen. 1980. Natural re-establishment of vesicular-arbuscular
mycorrhizae following stripmine reclamation in Wyoming. Journal of Applied Ecology
17:139-147.

Allen, M.F., T.S. Moore, Jr., & M. Christensen. 1980. Phytohormone changes in Bowtelona
gracilis infected by vesicular-arbuscular mycorrhizae: 1. Cytokinin increases in the host
plant. Canadian Journal of Botany 58:371-374.

Allen, M.F., T.S. Moore, Jr., M. Christensen, & N. Stanton. 1979. Growth of vesicular-
arbuscular-mycorrhizal and nonmycorrhizal Boutelona gracilis in a defined medium.
Mycologia 71:666-669.

Post-doctoral Associates:
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Mia Maltz, 2016-19. Biological control agents of invasive brome grasses.

Amin Tayyebi, 2015-2016. Remote sensing of vegetation and soil change

Bridget Hilbig, 2015-16. Biological control of invasive brome grasses.

Heather Hulton VanTassel, 2015-16. Endangered species modeling and monitoring

Michael Bell, 2013. Endangered species modeling and monitoring program design.

Einav Mayzlish-Gati, 2007-2008. Designing technologies to evaluate responses of soil
organisms to environmental change.

Cameron Barrows, 2005-2007. Monitoring of threatened and endangered species.

Kristine Preston, 2004-2007. Monitoring of threatened and endangered species.

Kenneth J. Halama, 2003-2005. Monitoring of threatened and endangered species.

Monica Swartz, 2002-2004. Monitoring of threatened and endangered species

Petra Prouzova, 2003-2004. Molecular characterization of oak mycorrhizae

William Swenson, 2002-2006. Complexity of myco-rhizosphere communities.

Wendy Hodges, 2002-2003. Monitoring of threatened and endangered species.

Jamie Rotenberg, 2001- 2003. Restoration of tropical seasonal forest.

José Ignacio Querejeta, 1999-2003. Fulbright Postdoctoral Fellowship (Spain). Water
dynamics and restoration and management of Mediterranean-type ecosystems.

Season Snyder, 2001-2002. Policy Development and Multiple Species Habitat Conservation
Planning.

Kathleen Treseder, 1999-2001. NSF Postdoctoral Fellowship. Mycorrhizal fungi and global
change.

Louise Egerton-Warburton, 1999-2001. Structure and functioning of mycorrhizal fungi.

Ola Karen, 1998-1999. Biodiversity of soil organisms with global change.

John Klironomos, 1994-1996. Structure of soil communities under elevated CO2.

Sharon Harney, 1995-1997. Biodiversity of soil organisms in elevated COZ2.

Graduate Students:

Soren Weber, M.S. 2017. Responses of arbuscular mycorrhizal fungi to multiple global
change drivers in coastal sage scrub. 55 pages.

Matthew O’Neill, Ph.D. 2017. Eco-evolutionary dynamics of invasion in the exotic grass
Bromus rubens 1.

Michelle Murphy, M.S. 2011. Evaluating Wildlife Corridor Linkages: Do Freeway
Underpasses Connect the Peninsular and Transverse Mountain Ranges?

Niles Hasselquist, Ph.D. 2009. Mycorrhizae, water and a changing climate: How do trees
survive in a seasonally dry tropical forest.

Laurel Salzman. Ph.D. 2009. Structure and functioning of epiphyte communities in a
seasonal tropical forest.

Ayesha T. Sirajuddin. Ph.D. 2009. Impact of Atmospheric Nitrogen Pollution on
Belowground Mycorrhizal Fungal Community Structure and Composition in the San
Bernardino Mountains.

Hector Estrada, Ph.D. 2009. Importance of the subsurface limestone and pockets of soil as
sources of water for tree species in Yucatan, Mexico.

Rodrigo Vargas, Ph.D. 2007. Carbon Dynamics in a Seasonally Dry Tropical Forest.

Alisha Glass, M.S. (non-thesis). 2007.

Cameron Barrows, Ph.D. 2006. A framework for monitoring multiple species conservation
programs.
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Adam Malisch. MS 2005. Developing and testing predictive distribution models for five
lizard species in southern California.

Sean Askay. MS. 2007. New visualization tools for environmental sensor networks: Using
Google Earth as an interface to micro-climate and multimedia datasets..

Amy Lindahl. MS. 2002. Ecto- and arbuscular mycorrhizal fungi in transplanted oak
seedlings in a southern California oak (Quercus agrifolia: Fagaceae)- grassland ecosystem.

Margaret Bornyasz. MS, 2003. Distribution of coast live oak woodland mycorrhizae in a soil-
weathered bedrock regolith..

Jennifer Lansing. Ph.D. 2003. Comparing arbuscular and ectomycorrhizal fungal
communities in seven North American Forests and their response to nitrogen
fertilization.

Jennifer Campbell. M.S. 2002. Microbial ecology and slender-horned spineflower, an
endangered plant species.

Cara Hinkson Cario. Ph.D. 2005. Elevated atmospheric carbon dioxide and chronic
atmospheric nitrogen deposition change nitrogen dynamics associated with two
Mediterranean climate evergreen oaks.

Matthias Rillig. Ph.D. 1997. Influence of elevated CO, on mycorrhizae of Mediterranean-

type ecosystems.

Lisa Heffernen. M.S. 1996. Measuring the effects of increased levels of carbon dioxide on
soil bacteria in a Mediterranean type ecosystem.

Fred Edwards, M.S. 1995. Indicators of ecosystem perturbation: Herbaceous plants and
arbuscular mycorrhizal fungi.

James Trent, Ph.D. 1993. Rhizosheath formation and hydraulic lift in Indian ricegrass:
Rhizosphere composition and nitrogen fixation.

Thomas Zink. M.S. 1994. The effect of recalcitrant organic amendments on
anthropogenically-disturbed coastal sage and arid shrub ecosystems of Southern
California.

Sherri Morris, M.S. 1992. Degradation of oxalate by microorganisms in a shrub-steppe
ecosystem.

Barbara Weinbaum, M.S. 1993. Tracking the fate of Acaulospora elegans and Scutellospora
calospora transplanted between two distant sagebrush populations.

Carl Friese, PhD. 1991. The establishment of VA mycorrhizal fungi: interaction of root
architecture and harvester ant activity.

Jose Rodriguez G. M.S. 1985. Root observations in revegetated lands: vertical distribution
with varying soil layers.

Classes Taught:
UC Riverside
Undergraduate
Introduction to Organismal Biology (5B), Introductory Ecology and Evolution (5C),
Ecology and Conservation Biology (116), Conservation Ecology (majors), Organisms in
their Environment (biology for undergraduate non-majors) (03): Ecology and Evolution
section, undergraduate seminars
Environmental Microbiology (ENSC/MCLB 133).
Graduate
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Ecology: From Genes to Ecosystems (EEOB 211), Community and Population Biology
(EEOB 117), Ecological Systems in Space and Time (EEOB 212), Field Ecology
(EEOB 218), seminars

San Diego State University
Introductory Mycology, Introductory Ecology and Evolution, Seminars

Utah State University
Soil Microbiology, Mycology

International Workshops Taught:

Leaf-cutter ants and biogeochemical processes. La Selva Biological Station, Costa Rica, July
2015. (M. Allen, organizer and instructor).

Yucatan Soil Health and Mycorrhiza Workshop, Universidad Auténoma de Yucatan, April
2015, scaled to Tzucacab Technical High School, Tzucacab, Yucatan, April 2015.

Cordoba Mycorrhiza Workshop. University of Cordoba, Argentina. December 2013.
(Organizers, Edith Allen, Laura Dominguez, and Michael Allen).

Organization for Tropical Studies (NSF) PASI Program: Expanding the Frontier in Tropical
Ecology through Embedded Sensors, Aug 2010, Sept 2011. La Selva Biological Station
http://www.ots.ac.ct/ (PI P. Rundel, Instructors Harmon, Allen).

Environmental Sensing Technology: State of the Art 2013. An International Workshop. This
workshop included researchers from universities, national laboratories, and private
companies developing sensing technologies. University of California, Riverside, February
2013.

Soil Ecology Society Workshop: Integrating soil observing and sensor networks in soil
ecological studies. SES meeting 2009, Butrlington, VT.

RESEARCH ACTIVITIES: GRANTS, CONTRACTS AND ENDOWMENTS:

Crucial Carbon Stores and Fluxes in Desert Environments. Carmen Blackwood, Michael
Allen, David Schimel (Co-Leads): CalTech/JPL, 2026 Study Program, Keck Institute for
Space Studies. Workshop, 2026-7.

DeepRoot: Automated Root Analysis for Minirhizotrons. DOE SBIR phase 1 award grant
DE-SC0020492 to TECH-X. Subcontract to Rhizosystems, LLC. Michael Taggart (PI,
Managing Director and CEO) and Michael F. Allen (Director of Science Research).
2/2020.

RAPID: Collaborative Research: ENSO and Tropical Rain Forest Soil Carbon (CHa, COy)
Fluxes. NSF Ecosystems Program DEB1624623. $§126,247. P1. M.F. Allen. T.C. Harmon
(UC Metced). Co-PI Emma Aronson 3/2016-2/2018.

Collaborative Proposal: Quantifying the footprint of a dominant organism: Biogeochemical
impacts of leaf cutter ants in a lowland tropical forest ecosystem. DEB-1442537.
$199,328 (UCR) of $800,000 (total). 2014-2018. NSF Ecosystems Program.. M.F. Allen,
PI. With Tamara Zelakova (University of Wyoming), Thomas Harmon (UC Merced),
Steven Oberbauer (Florida International University).

Using UC Reserves to detect and forecast climate impacts. $2,000,000. UC Research
Initiatives. Barry Sinervo, PI. M.F. Allen et al. Co-PI. 1/1/2015-12/31/2018

The role of Environmental Change on the human-wildland interface: The Lowland Maya as
a model study system. UC Mexico President's Initiative, Working Group on the
Environment. $30,000. PI M.F. Allen, Co-Investigators E.B. Allen D Jenerette, T.
Stanton, and J. Jimenez-Osornio, Hector Estrada Medina (UADY).
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Riverside County Habitat Conservation Agency. $100,000 (2013-2017). UCR-13070768.
Biological control of Invasives in SoCal for Restoring Forb/Shrubland Communities.
M.F. Allen (PI). E.B. Allen, C.J. McDonald, (Co-PIs).

County of Riverside. and El Sobrante Landfill. Conservation Biology Inland Riverside
County. $1,894,544. 2002 — 2017. M.F. Allen.

MRI: Acquisition of a Big Data Compute Cluster for Interdisciplinary Research. DBI-
1429826. $783,537. NSF. Thomas Girke, PI. M.F. Allen et al. Co-PL.

CCHIIE Networking Infrastructure: UCR's Science DMZ. ACI-1440543. $499,893. NSF
CCHIIE 1440543. Michael Pazzini, PI, M.F. Allen et al. Co-PI.

Effect of land use, soil type and agricultural practices on preserving organic soil carbon
stocks. CN-14-32, $25,000. UC MEXUS. M.F. Allen and J. Jimenez-Osornio (PIs),
Hector Estrada Medina, Darrel Jenerette, and Edith B. Allen (Co-PIs).

Enhanced Minirhizotron and Image Analysis. Department of Energy. #DE-SC0009677.
STTR 2013. Michael Taggart, CEO Rhizosystems LLC, PI1. M.F. Allen, Co-PI, PI of
UCR subaward. $155,000 2013, UCR subaward $45,000.

UC ANR Competitive Research Award. $50,000 (2011-2013). Understanding and controlling
invasions: comparing plant-soil feedbacks of invasive annual grasses in California with
their Mediterranean origins. E.B. Allen PI, M.F. Allen, N. Ellstrand Co-Pls.

Carbon balance in deserts: Implications for widespread solar power. California Institute of
Energy and Environment. CEC-500-2013-063. $149,980. (2012-2013). M.F. Allen (PI),
Darrel Jenerette, Louis Santiago, Co-Pls.

Center for Embedded Networked Sensing (CENS). $12,000,000 (2002-2013). National
Science Foundation. CCR-01120778. D. Estrin, UCLA (PI), M. Allen (PI, UCR) ]J.
Rotenberry, D. Jenerette Co-PIs, UCR. (UCR portion $3,000,000). CCR-0120778.

CVCC-ICF J&S- MSHCP Monitoring Program Administrator. ICF Incorporated. 2008-
2012. M.F. Allen, PI. $477,658.

Automated-Minirhizotron and Arrayed Rhizosphere-Soil Sensors (A-MARSS). EF-0410408.
$1,998,999 (2004-2010). National Science Foundation. M.F. Allen (PI), E.B. Allen,
J.Borneman, M.P. Hamilton, and T.C. Harmon (Co-PlIs).

Evaluating wildlife corridor linkages: Do underpasses connect the peninsular and transverse
mountain ranges at Stubbe, Cottonwood, and Whitewater Canyons. Friends of the
Desert Mountains. $33,413. 2010-2011. M.F. Allen (PI), Michelle Murphy (student).

Community Foundation serving Riverside & San Diego Counties. $2,618 2010-2011. M.F.
Allen (PI), Michelle Murphy (student).

Understanding the algal bloom on the vernal pool of the Santa Rosa Plateau. TNC, $11,774.
2009-2010. M.F. Allen (PI).

The utility of habitat corridors for providing connectivity for Palm Springs Pocket Mouse
populations in the Coachella Valley. Coachella Valley Association of Governments.
$42,429. 2008. M.F. Allen PI.

County of Riverside: The science behind MSHCPs. Western Riverside County Regional
Conservation Authority. $200,000. 2006-2009. M.F. Allen, PI.

Dissertation: Ecophysiology of epiphyte establishment in the Yucatan Peninsula. $11,991
(2007-2008). UC MEXUS. M. F. Allen and Laurel Salzman.

Dissertation: The importance of water for seedling establishment and tree growth in a
seasonally dry tropical forest in Quintana Roo. $11,774 (2006-2008) UC MEXUS. M. F.
Allen and N. Hasselquist
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Impact of hurricane Wilma, a large ”infrequent” enrichment disturbance on tropical seasonal
forest: Establishing the legacy effect on the post-disturbance mosaic. DEB-0615427.
$94,236 (2006-2007). National Science Foundation. M.F. Allen (PI), E.B. Allen,
J-Rotenberry (Co-Pls).

2006-2007 Coachella Valley MSHCP Monitoring Framework Priorities. Coachella Valley
Association of Governments. M.F. Allen. $190,000

2005-2006 Coachella Valley MSHCP Monitoring Framework Priorities. Coachella Valley
Association of Governments. M.F. Allen. $169,242

Dissertation: Soil Dynamics in a tropical seasonal forest: from natural succession to
ecological restoration. $11,895 (2005-2006). UC MEXUS. M.F. Allen and R. Vargas.

Hydrologic properties of amargosa niterwort and ash meadows gum plant. $20,000 (2004-6).
Bureau of Land Management. M.F. Allen, PI.

Sevilleta LTER III: Long-term ecological research in a biome transition zone. $4,200,000
(Oct 2000-Sept 20006). S. Collins, M.F. Allen, et al.

The nitrogen cycle of a semi-arid grassland: A fungal loop?. $120,000 (2005-6), National
Science Foundation, R.L. Sinsabaugh PI, M.F. Allen, S.L..Collins, and D.T. Hanson, Co-
PIs.

Collaborative proposal: Biocomplexity: Common mycorrhizal networks—Active or Passive
Channels? Interacting roles of mycorrhizal fungi, soil resources, and plants in carbon and
nutrient transfers. DEB-9981548. $8606,286 (1999-2004). National Science Foundation.
M.F. Allen. Collaborative with UC-Davis, Southern Oregon University.

Restoring seasonal tropical forests in Mexico: using designer communities to direct
succession. DEB 9981607. $250,000 (2000-2004) National Science Foundation. E.B.
Allen, M.F. Allen, A. Gomez-Pompa, E. Rincon, P Huante.

Collaborative proposal: Factors regulating below-ground carbon allocation in terrestrial
ecosystems: A cross-site experiment. $287,089. (1997-2001). National Science
Foundation, Ecosystem Studies. M.F. Allen. Collaborative with Michigan Technological
University, University of Georgia, University of Alaska.

Biological monitoring-habitat relationships development, and working group establishment.
$200,627 (2004-5), Coachella Valley Association of Governments. M.F. Allen. Report on
line at http://repositoties.cdlib.otg/ccb/

Western Riverside County Multiple Species Wildlife Assessment Project. $626,490 (2003-
2005). California Department of Fish and Game. M.F. Allen. Report on line at
http:/ /repositories.cdlib.org/ccb/

Western Riverside County and Sierra Nevada Wildlife Assessment Project. $331,032 (2002-
2004). California Department of Fish and Game. M.F. Allen.

Water dynamics and management during the establishment of tree species in agroforestry
systems of the Yucatan dry tropics. $24,987 (2001-2), UC-MEXUS. M. F. Allen, J.I.
Querejeta, and J.Jimenez (UADY).

Biological monitoring-habitat relationships development, and working group establishment.
$331, 000 (2002-4), Coachella Valley Association of Governments. M.F. Allen

Task for the Western Riverside County Multiple Species Habitat Conservation Plan.
$140,345 (1999-2003). County of Riverside. M.F. Allen. Report on line at
http://repositoties.cdlib.org/ccb/

Environmental Data Management, Storage, and Access, $252,642 (1999-2004), Metropolitan
Water District, MLF. Allen and T. Scott
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Biocomplexity—Incubation Activity: Designing a sustainable southern California: Exploring
interdisciplinary studies of complexity in natural and human systems. $§99,501 (2000-
2001). National Science Foundation. G. Tonnesen, M. Allen, W. Jury, J. Allison, E.
Anderson, and J. Lents.

Isotope and genetic studies to assess microbial carbon storage in natural and human-altered
environments. $12,510 (2000-2002). Lawrence Livermore National Laboratory. M.F.
Allen and K.K. Treseder.

California Ecosystems Research. $74,276. (2000-2002). USGS/BRD. M.F. Allen and W.
Boarmann.

Responses of soil microorganisms and microbial-mediated processes during succession to
elevated CO; in a Mediterranean-type ecosystem. Department of Energy, Program for
Ecosystem Research. $1,149,596. (Sept 1993-Aug 2000). M. F. Allen.

A biodiversity survey of pootly-known taxa from Quintana Roo, Mexico. $15,000 (2000-
2001) UC MEXUS-CONACYT. A. Gomez-Pompa and M.F. Allen.

Effects of nitrogen deposition on the demography and community composition of
mycorrhizal fungi in Shipley-Skinner Reserve. $17,000 (2000). Shipley-Skinner
Endowment. K. Treseder and M.F. Allen.

Slender Horned Spineflower Research. California Department of Fish and Game. $35,000.
1998-1999. ML.F. Allen and T. Zink.

Effects of exotic grasses on mycorrhizae and oak recruitment in the Shipley-Skinner
Reserve. $20,000 (1999). Shipley-Skinner Endowment. O. Karen and M.F. Allen.

Antelope Valley Dust Mitigation Research. Southern California Edison. $38,000. 1998-1999.
M.F. Allen and T. Zink.

Restoration of Plants and Mycorrhizae in Mexican Seasonal Tropical Forest. National
Science Foundation. DEB 96222352. $180,000 (1996-1999). E.B. Allen, PI, M.F. Allen,
A. Gomez-Pompa, E. Rincon, Co-PI's.

Effects of elevated CO; and climate change on oak forest productivity and nutrient
dynamics in Tuscan Forests. NASA. $66,000 (1995-1999). C. Hinkson and M.F. Allen,
PT’s.

Long-term Natural CO, Enrichment of a Mediterranean Mixed-Oak Forest. National
Science Foundation Dissertation Improvement Grant. $10,000 (1996-1998). C. Hinkson
and M.F. Allen, PI’s.

Alternative Stable States in Rangelands: Regulation by Nitrogen Eutrophication.
USDA/NRI. $85,922, 1995-1998. E.B. Allen, PI, M.F. Allen, Co-PI.

CALTRANS Desert Restoration. $330,000. (1996-1999). M.F. Allen and D. Bainbridge.

Desert Lands Task Force WEB Page. $26,000. 1997-1999. MLF. Allen and T. Zink.

Fort Irwin Desert Restoration. Department of Defense. $275,000 (1996-1999). M. F. Allen
and T. Zink, PI's.

29 Palms Marine Corps Air-Ground Combat Center Revegetation. $190,000. (1994-1999).
M.F. Allen and T. Zink.

Reestablishment of Desert Plants. California Department of Transportation. $481,000 (1993-
96). M.F. Allen and D. Bainbridge.

U.S. Navy Submarine Base Revegetation. $150,000. (1995-1999). M.F. Allen and T. Zink.

NRAD, Pt. Loma Restoration. $49,000. (1996-1998). M.F. Allen and T. Zink.

Palos Verdes Blue Butterfly Restoration. Department of Navy. $20,000, 1996-1998. M.F.
Allen and T. Zink.
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Revegetation Research. Castle Mountain Mine. $135,927 (1993-5). ML.F. Allen and David
Bainbridge.

Harbingers of ecosystem stress: mycorrhizal fungi and weedy plants. Environmental
Protection Agency. $215,000 (1991-1994). M.F. Allen, C. Dahm, and E.B. Allen.

Rhizosheath formation and hydraulic lift in indian ricegrass: rhizosphere composition and
nitrogen fixation. National Science Foundation, Dissertation Improvement Grant. DEB
9212824 $9,000 (1992-1994) M.F. Allen and J.D. Trent.

Hungry Valley RVA Restoration. California Department of Parks and Recreation. $35,000
(1995-1997) M.F. Allen and D. Bainbridge.

Camp Pendleton Marine Base Non-vascular Plant Survey. $51,350 (1994-1996). M. F. Allen
and T. Zink.

FISC Bulk Fuel Restoration. $35,000 to date, renewals awarded annually. (1996-1997) M.F.
Allen and T. Zink.

Restoration of Coastal-Sage Scrub. California Department of Transportation. $106,000.
(1993-1994). E.B. Allen and M.F. Allen

South Flat Restoration Research. Red Rock Canyon State Park $53,422 (1992-1995). M.F.
Allen and D. Bainbridge.

Influence of rhizosphere -mycosphere chemistry on phosphorus dynamics in an arid
ecosystem. National Science Foundation, Ecosystems Studies Program. BSR 8818266.
$175,970 (1989-1992) E.B. Allen and M.F. Allen.

Reciprocal Relationships of Distant Sagebrush Communities with their Mycorrhizal Fungi.
National Science Foundation, Ecology Program. BSR 8818076. $277,471 (1989-1992)
E.B. Allen, M.F. Allen, and L.. Schulz.

Comparative movement in the environment of nuclear and extranuclear genetic elements in
a microbial system. Environmental Protection Agency, Risk-Assessment Competitive
Grants Program. $50,000 (1990-1992). M.F. Allen (subcontract from Texas A&M).

Eighth North American Conference on Mycorrhizae. National Science Foundation, Ecology
Program. $12,000 (1990-91) MLF. Allen.

Mechanisms of P uptake and Competition of Nonmycotrophic with Mycotrophic Plants.
United States Department of Agriculture, Competitive Grants Program, Environmental
Stress 88-37264-4026 $60,000(1988-1990). E.B. Allen and M.F. Allen

Development of methods for tracking genes of parasitic and mutualistic fungi in a chaparral
ecosystem. SDSU Grant-in-aid. $2,000 (1/1/89-6/30/90) M.F. Allen.

Reestablishment of mycotrhizae on Mount St. Helens. USDA Forest Setvice. $1,000 (6/90-
12/90). M.F. Allen.

A comparison of current and alternative practices in roadside revegetation. CALTRANS.
$50,000 (1/89-12/90) E.B. Allen and M.F. Allen.

Reconstruction of Ecosystems in Arid Lands: Final Synthesis. National Science Foundation,
Ecosystems Studies Program. BSR 8807342. $25,359 (1988- 1989) M.F. Allen
(Subcontract from Utah State University).

Comparative movement in the environment of nuclear and extranuclear genetic elements in
a microbial system. Environmental Protection Agency, Risk-Assessment Competitive
Grants Program. R813751-01-0. $203,000 (1987-1989). M.F. Allen and Neal Van Alfen.

Development of Methods for Tracking Genes of Mutualistic Fungi in a Chaparral
Ecosystem. SDSU Research, Scholarship and Creative Activity Award $2600 (2/1/1989-
5/30/1989) M.E. Allen.
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Reconstruction of Ecosystems in Arid Lands. National Science Foundation/Ecosystem
Studies Program. BSR 83-17358, $1,898,000 (1984-1988). J.A. MacMahon, M.F. Allen,
L.E. Hipps, J.J. Jurinak, N.E. West, and G. Wooldridge.

The Role of Mycorrhizae in Competition between Weeds and Grasses. USDA/ARS 85-
CRSR-2-2719 $90,000 (1985-1988) E.B. Allen and M.F. Allen.

Interactions of Range grasses, weeds, and VA mycorrhizae: Carbon balance and
competition. USDA Special Research Grants Program/Rangeland Research $63,196
(1986-88) E.B. Allen and M.F. Allen.

The process and mechanisms of plant competition in the Great Basin, National Science
Foundation/Ecosystem Studies, Physiological Ecology (1987) M.M. Caldwell, J.H.
Richards & D.A. Pyke (PI's) M.F. Allen et al. collaborators.

Mechanisms of Hetrbivory Tolerance and Competition in the Sagebrush/Bunchgrass
Ecosystem. National Science Foudation/Ecosystem Studies Program BSR-8207171
(1983-1987). M.M. Caldwell and J.H. Richards (PI's). M.F. Allen et al. (collaborators).

Establishment of and plant responses to exotic VA mycorrhizal fungi. USU University
Faculty Research Grant $10,613 (1986-87) M.F. Allen.

Dissolution of hydroxyapatite in the presence of oxalate. U.S.U. University Faculty Research
Grant $9,000 (1986-87). L.M. Dudley, J.J. Jurinak and M.F. Allen.

The Role of Mycorrhizae in Competition between Weeds and Rangeland Grasses.
USDA/ARS 83-CRCR-1-1229 $70,000 (1983-1985). E.B. Allen and M.F. Allen.

The Role of Mycorrhizae in Reversing Desertification. USDA/CSRS 83- CRSR-2-2274
$79,899 (1983-1985). E.B. Allen and M.F. Allen.

Vesiculat-arbuscular Mycorthizae of Disturbed Alpine Ecosystems. USDA/Forest Service
$8,954 (1983-1985). M.F. Allen and E.B. Allen.

Mycorrhizal examination of successional sand dunes: a comparison of coastal and inland
sites. Cape Cod National Seashore (1985). E.B. Allen and M.F. Allen.

Reconstruction of Ecosystems in Arid Lands. National Science Foundation/Ecosystem
Studies Program DEB 81-01827 $1,292,352 (1981- 1984). J.A. MacMahon, G.S. Innis,
M.F. Allen, B.A. Haws, L.E. Hipps, J.J. Jurinak, N.E. West, and G. Wooldridge.

Influence of Mycorrhizae on Wheat Production. Nebraska Wheat Committee $18,000
(1981). ML.F. Allen and M.G. Boosalis.

Effect of Vesicular-arbuscular Mycorrhizae on Plant Hormone Levels, Water Relations, and
Photosynthesis. National Science Foundation/Ecology Program DEB 7825 222 $45,200
(1980-1982). (with M. Christensen, PI).

Effects of VA Mycorrhizae on Water Stress Tolerance and Hormone Balance in Native
Western Plant Species. Rocky Mountain Institute of Energy and Environment $20,588
(1978-1979). M. Christensen and M.F. Allen.
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