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Nancy Collins Johnson

School of Earth Science & Environmental Sustainability

Department of Biological Sciences

Northern Arizona University, Box 5694

Flagstaff, AZ 86011-5694

E-mail: Nancy.Johnson@nau.edu. Office phone: (928) 523-6473
Academic Record:

Ph.D. Ecology (major), Plant Pathology (minor). University of Minnesota 9/86-8/91 (advisor: Dr. David Tilman). Dissertation title: Plant and soil regulation of mycorrhizae in natural and agricultural ecosystems.
M.S. Botany. University of Wisconsin, Madison 8/83-12/85 (advisor: Dr. Michael Adams).

Thesis title: The role of vesicular-arbuscular mycorrhizae in the reclamation of taconite mine tailings.
B.S. Biology (Magna cum laude). University of Minnesota 9/75-6/80.

Professional Experience:

Fulbright Researcher, Czech University of Life Sciences, Prague, Czech Republic, 2011 - 2012

Professor, Joint appointment to School of Earth Sciences & Environmental Sustainability, and Department of Biological Sciences, Northern Arizona University 2006 - present
Visiting Scientist, Department of Microbial Ecology, Lund University, Sweden, 2003-2004

Associate Professor, Environmental Sciences, Biological Sciences, NAU 2001- 2006
Assistant Professor, Environmental Sciences, Biological Sciences, NAU 1997 - 2001

NSF Postdoctoral Fellow, 1994 - 1996

Adjunct Assistant Professor (Lecturer), Biology, University of New Mexico 1993 – 1996

The St. Paul Science Museum, 1982-1983 

The U.S. Bureau of Land Management, 1981-1982

The Nature Conservancy, 1980-1981

Research Grants and Fellowships: 

· Fulbright Commission of the Czech Republic (Research grant), Collaborative studies of mycorrhizas in long-term experiments in Europe. $28,600 (2011-2012)

· NSF (CBET-1133524), Collaborative Research: Quantifying nitrogen uptake in bio-retention designed for semiarid climates. $338,601 (2011-2013) 
· USDA, Understanding plant-soil-microbial processes to enhance soil carbon sequestration in bioenergy feedstock production. $920,620 (2011 – 2015)

· NSF (DBI-1041255), URM: Life sciences strengthened by a spectrum of world views. $700,000 (2010 – 2014)

· National Park Service (R2350105511), Detecting the impacts of nitrogen pollution on vegetation and soils in Grand Canyon National Park. $64,000 (2010 – 2012)

· NSF (DEB-0842327), Collaborative research: Effects of herbivores and mycorrhizas on N-fixers across soil and climate gradients in the Serengeti. $282,461 (2009 - 2014) 

· NSF (DEB-0608277), Dissertation Research: Can enrichment of micronutrients help restore biological soil crusts to desertified landscapes? $11,197 (2006 – 2007) 

· NSF (DEB-0603233), UMEB2--Melding science with traditional ways of knowing. $600,000 (2006 – 2010)

· ERDENE, Solving the mystery of yield decline in crops by measuring 13C assimilation into mycorrhizal DNA and RNA. $10,000 (May 2005 – June 2006)  

· Fulbright Commission of Sweden (Research grant), Mutualistic function: mycorrhizae and human cooperation. 128,200 SEK (approximately $18,315) (2003-2004)

· NSF (DEB-0316136), Testing a unified hypothesis of mycorrhizal function. $405,000 (2003-2006)

· BLM, A quantitative test of the rangeland health soil stability indicators: do they reflect impacts to mycorrhizal fungal inoculum and plant establishment? $134,550 (2003-2006)

· NSF (DEB-0322057), Interacting responses of C and N cycles to altered biodiversity. $99,993 (2004-2007)

· NAU, Proposition 301 research funding in biotechnology: Mycorrhizae: Nature’s untapped fertilizers. $16,000

· NSF (DEB-0080156), UMEB: Human impacts on ecosystems of the Colorado Plateau. $274,928 (2000 - 2004)

· NAU (Organized Research Grant), Mycorrhizae in traditional Native American agriculture versus high-input agriculture. $10,038 (2000 - 2001)

· NAU (Organized Research Grant), Mycorrhizal responses to elevated CO2 and nitrogen. $10,500 (1999 - 2000)

· NSF (DEB-9806529), Functioning of grassland mycorrhizae under elevated CO2 and nitrogen. $500,000 (1998-2003)

· NAU (Organized Research Grant), Mycorrhizal functioning in a changing world. $11,500 (1998 - 1999)

· NSF (DEB-9527317, DEB-9796168), Mycorrhizal responses to nitrogen eutrophication at five mesic to semiarid sites. $98,519 (1996 - 1999)

· NSF Postdoctoral Fellowship (DEB-9403308), The role of limiting resources in controlling mutualistic and parasitic effects of mycorrhizae. $69,600 (1994 - 1996)

· University of Minnesota, Doctoral Dissertation Fellowship, $12,000 (1990 - 1991) 

· University of Minnesota, James W. Wilkie Research Grants, (1987, 1988, 1989)

Refereed Publications (*student authors): 

Liu Y.,* Shi G., Mao L., Cheng G., Jiang S., Ma X., An L., Du G., Johnson N.C., Feng H. 2012. Direct and indirect influences of eight years of nitrogen and phosphorus fertilization on Glomeromycota in an alpine meadow ecosystem. New Phytologist, in press.
Antoninka, A.,*  Reich, P.B., Johnson N.C. 2011. Seven years of carbon dioxide enrichment, nitrogen fertilization and plant diversity influence arbuscular mycorrhizal fungi in a grassland ecosystem. New Phytologist 192:200-214. 

Miller, R.M., Wilson, G.W.T., Johnson N.C. 2011. Grassland mycorrhizas. In: Plant-Fungal Interactions. D. Southworth (ed), John Wiley & Sons.

Álvarez-Sánchez, J., Johnson, N.C., Antoninka, A.,* Chaudhary, V.B.,* Lau, M.K.,* Owen, S.M., Sánchez-Gallen, I., Guadarrama, G., Castillo, S. 2011. Large-scale diversity patterns in spore communities of arbuscular mycorrhizal fungi   In: Mycorrhiza: Occurrence in Natural Environments. Nova Science Publishers, Inc. N.Y. (USA). 

Johnson N.C., Wilson G.W.T., Bowker M.A., Wilson J. and Miller R.M. 2010. Resource limitation is a driver of local adaptation in mycorrhizal symbioses. Proceedings National Academy of Science USA 107:2093-2098.

Johnson N.C. 2010. Tansley Review: Resource stoichiometry elucidates the structure and function of arbuscular mycorrhizas across scales. New Phytologist 185:631-647.

Hoeksema J.D., Chaudhary V.B.,* Gehring C.A., Johnson N.C., Karst J., Koide R.T., Pringle A., Zabinski C., Bever J.D., Moore J.C., Wilson G., Klironomos J.N., Umbanhowar J. 2010. A meta-analysis of context-dependency in plant response to inoculation with mycorrhizal fungi. Ecology Letters 13:394-407.

Martinez T.N.,* Johnson N.C. 2010. Agricultural management influences propagule densities and functioning of arbuscular mycorrhizas in low- and high-input agroecosystems in arid environments. Applied Soil Ecology 46:300-306.

Lau M.K.,* Whitham T.G., Lamit L.J., Johnson N.C. 2010. Ecological and evolutionary interaction network exploration: addressing the complexity of biological interactions in natural systems with community genetics and statistics. JIFS 7:19-27.  

Johnson, N.C., Chaudhary, V.B.,* Hoeksema, J.D. Moore, J.C., Pringle, A., Umbanhower, J.A., Wilson, G.W.T. 2009. Mysterious mycorrhizae? A field trip and classroom experiment to demystify the symbioses formed between plants and fungi. American Biology Teacher 71: 424-429.   
Antoninka, A.,* Wolf, J.E. Bowker M., Classen A.T.,* Johnson N.C. 2009. Linking above- and belowground responses to global change at community and ecosystem scales. Global Change Biology 15:914-929. 

Chaudhary, V.B.,* O’Dell T.E., Bowker M.A., Grace J.B., Redman A.E., * Rillig M.C., Johnson N.C. 2009. Untangling the biological controls of soil stability in semi-arid shrublands. Ecological Applications 19:110-122.

Johnson, N.C., Rowland D.L., Corkidi L., Allen E.B. 2008 Characteristics of plant winners and losers during grassland eutrophication differ in biomass allocation and mycorrhizas. Ecology 89:2868-2878. 
Bowker, M.A.,* Belnap, J., Chaudhary V.B., Johnson, N.C. 2008. Revisiting classic water erosion models in drylands: The strong impact of biological soil crusts. Soil Biology & Biochemistry 40:2309-2316.

Bowker, M.A.,* Miller, M.E., Belnap, J., Sisk, T.D., Johnson N.C. 2008  Prioritizing conservation effort using biological soil crusts as indicators of dryland ecosystem functioning. Conservation Biology 22:1533-1543.
Bowker, M.A.,* Johnson, N.C., Belnap, J., Koch, G.W. 2008. Short term measurement of change in arid land lichen cover using repeat photography and fatty acids. Journal of Arid Environments 72:869-878.

Vaidya, G.S.,* Shrestha, K., Khadge, B.R., Johnson, N.C., Wallander H. 2008. Organic matter stimulates bacteria and arbuscular mycorrhizal fungi in Bauhinia purpurea and Leucaena diversifolia plantations on eroded slopes in Nepal. Restoration Ecology 16:79-87.

Chaudhary V.B.,* Lau M.K.,* Johnson N.C. 2008. Macroecology of Microbes – Biogeography of the Glomeromycota. In Varma, Ajit (ed.) Mycorrhiza: Genetics and Molecular Biology, Eco-Function, Biotechnology, Eco-Physiology, Structure and Systematics, 3rd edition. pp. 529-564. 
Johnson N.C., Gehring, C.A. 2007. Mycorrhizas: Symbiotic mediators of rhizosphere and ecosystem processes. In Z. Cardon and J. Whitbeck (eds). The Rhizosphere – an Ecological Perspective. Academic Press. 

Egerton-Warburton L.M., Johnson N.C., Allen E.B. 2007. Mycorrhizal community dynamics following nitrogen fertilization: A cross-site test in five grasslands.  Ecological Monographs 77:527-544.

Johnson, N.C., Hoeksema J.D., Bever J.D., Chaudhary V. B.*, Gehring C., Klironomos J., Koide R., Miller R.M., Moore J., Moutoglis P., Schwartz M., Simard S., Swenson W., Umbanhowar J., Wilson G., Zabinski C. 2006. From Lilliput to Brobdingnag: Extending Models of Mycorrhizal Function across Scales. BioScience 56:889-900.
Schwartz, M.W., Hoeksema, J.D., Gehring, C.A., Johnson, N.C., Klironomos, J.N., Abbott, L.K., Pringle, A. 2006. The promise and the potential consequences of the global transport of mycorrhizal inoculum. Ecology Letters 9:501-515.

Langley, J.A.*, Johnson, N.C., Koch, G.W. 2005. Mycorrhizal status influences the rate but not the temperature sensitivity of soil respiration. Plant & Soil 277:335-344.

Olsson, P-A., Johnson, N.C. 2005. Tracking carbon from the atmosphere to the rhizosphere. Ecology Letters 8:1264-1270.

Evans, G.*, Evans, J., Redman, A., Johnson, N.C., Foust, R.D. Jr. 2005. Unexpected beneficial effects of arsenic on corn roots grown in culture. Environmental Chemistry 2:167-170.
Johnson, N.C., Wolf, J.,* Reyes, M.A.,* Panter, A.,* Koch, G.W., Redman, A.* 2005. Species of plants and associated AM fungi mediate mycorrhizal responses to CO2 enrichment. Global Change Biology 11: 1156-1166.

Korb, J.E.,* W.W. Covington, Johnson N.C. 2004.  Vectors for non-native plants?  Slash pile burning affects on soil properties, mycorrhizae and plant establishment: recommendations for amelioration.  Restoration Ecology 12:52-62.

Moore, J.C., Berlow, E.L., Coleman, D.C., de Ruiter, P.C., Dong, Q., Hastings, A., Johnson, N.C., McCann, K.S., Melville, K. Morin, P.J., Nadelhoffer, K., Rosemond, A.D., Post, D.M., Sabo, J.L., Skow, K.M., Vanni, M.J., Wall, D.H. 2004. Detritus, trophic dynamics and biodiversity. Ecology Letters 7:584-600.

Johnson, N.C., Wolf, J.E.,* Koch G.W. 2003. Interactions among mycorrhizae, atmospheric CO2 and soil N impact plant community composition.  Ecology Letters 6:532-540.

Johnson, N.C., Rowland D.L., Corkidi, L., Egerton-Warburton, L., Allen, E.B.  2003. Nitrogen enrichment alters mycorrhizal allocation at five mesic to semi-arid grasslands.  Ecology 84:1895-1908.
Wolf J.E.,* Johnson N.C., Rowland D.L., Reich P.B. 2003. Elevated carbon dioxide and plant species richness impact arbuscular mycorrhizal fungal spore communities. New Phytologist 157:579-588.

Johnson, N.C. 2003. Soil Ecology. Quarterly Review of Biology 78:118-119.

Korb, J.E.,* Johnson, N.C., Covington, W.W. 2003. Arbuscular mycorrhizal propagule densities respond rapidly to thinning and prescribed burning in two southwestern ponderosa pine restoration treatments. Journal of Applied Ecology 40:101-110.

Douds, D.D., Jr., Johnson, N.C. 2003.  Contributions of arbuscular mycorrhizas to soil biological fertility. In: L. Abbott and D. Murphy [Abbott, L. and D. Murphy?] (eds). Soil Biological Fertility: a key to sustainable land use in agriculture. Kluwer Academic Publishers.  

Corkidi, L., Rowland, D.L., Johnson, N.C., Allen, E.B. 2002. Long-term nitrogen enrichment of two semi-arid grasslands alters the functioning of soil communities. Plant and Soil 240:299-310.

Korb, J.E.*, N.C. Johnson, Covington W.W. 2001. Effects of restoration thinning on mycorrhizal fungal propagules in a northern Arizona ponderosa pine forest: preliminary results. Pages 74-79 in : Ponderosa Pine Ecosystem Restoration and Conservation: Steps Towards Stewardship. USDA Forest Service, Rocky Mountain Research Station, Conference Proceedings, RMRS-P-22.

Rowland, D.L.,* Johnson, N.C. 2001. Sexual demographics of riparian populations of Populus deltoides: Can mortality be predicted from a change in reproductive status? Canadian Journal of Botany 79:702-710.

Johnson, N.C., O’Dell, T.E. and Bledsoe, C.S. 1999. Methods for ecological studies of mycorrhizae. Pages 378–412 in: G.P. Robertson, C.S. Bledsoe, D.C. Coleman, and P. Sollins (eds). Standard Soil Methods for Long-Term Ecological Research. Oxford University Press, New York. 

Johnson, N.C. 1998.  Responses of Salsola kali and Panicum virgatum to mycorrhizal fungi, phosphorus and soil organic matter: implications for reclamation. Journal of Applied Ecology 35:86-94.

Johnson, N.C. 1998. Book review of Fundamentals of Soil Ecology, by D.C. Coleman and D.A. Crossley Jr. Quarterly Review of Biology 73:378-379.

Johnson, N.C., Wedin, D.A. 1997. Soil carbon, nutrients and mycorrhizal fungal communities during conversion of a dry tropical forest to grassland. Ecological Applications 7:171-182.

Johnson, N.C., Graham, J.H., Smith, F.A. 1997. Functioning of mycorrhizas along the mutualism-parasitism continuum. New Phytologist 135:1-12.

Inouye, R., Allison, T.D., Johnson, N.C. 1994. Old field succession on a Minnesota sandplain. II. Invasion of old fields by trees. Bulletin of the Tory Botanical Club 121:266-276.

Johnson, N.C. 1993. Can fertilizing soil select less mutualistic mycorrhizae? Ecological Applications 3:704-712.

Johnson, N.C., Pfleger, F.L. 1992. VA mycorrhizae and cultural stresses. Pages 71-99 in G. Bethlenfalvay and R.G. Linderman (eds). VA Mycorrhizae in Sustainable Agriculture. ASA/SSSA Special Publication No. 54. American Society of Agronomy, Madison, WI.

Johnson, N.C., Copeland, P.J., Crookston, R.K., Pfleger, F.L. 1992. Mycorrhizae: possible explanation for yield decline with continuous corn and soybean. Agronomy Journal 84:387-390.

Johnson, N.C., Tilman, G.D., Wedin, D.A. 1992. Plant and soil controls on mycorrhizal fungal communities. Ecology 73:2034-2042.

Johnson, N.C., Zak, D.R., Tilman, G.D., Pfleger, F.L. 1991. Dynamics of vesicular-arbuscular mycorrhizae during old field succession. Oecologia 86:349-358.

Johnson, N.C., Pfleger, F.L., Crookston, R.K., Simmons, S.R., Copeland, P.J. 1991. Vesicular-arbuscular mycorrhizae respond to corn and soybean cropping history. New Phytologist 117:657-663.

Johnson, N.C., McGraw, A.C. 1988. Vesicular-arbuscular mycorrhizae in taconite tailings. I. Incidence and spread of Endogonaceous fungi following reclamation. Agriculture, Ecosystems and Environment 21:135-142.

Johnson, N.C., McGraw, A.C. 1988. Vesicular-arbuscular mycorrhizae in taconite tailings. II. Effects of reclamation practices. Agriculture, Ecosystems and Environment 21:143-152. 

Wright, V.F., Harein, P.K., Collins, N.A. [now Johnson, N.C.], 1980. Preference of the confused flour beetle for certain Penicillium isolates. Environmental Entomology 9:213-216.

Invited Talks and Presentations: 

· Freie University, Berlin, Germany, December 2011

· University of South Bohemia, Cesky Budejovice, Czech Republic, November 2011

· Charles University, Prague, Czech Republic, November 2011

· Lund University, Sweden, September 2011

· University of North Carolina, Chapel Hill, February 2011

· University of Lausanne, Switzerland, January 2010

· Swiss Federal Institute of Technology (ETH) Zurich, Switzerland, January 2010

· International Conference on Mycorrhizas, Belo Horizonte, Brazil, August 2009

· International Prize for Biology Memorial Symposium, Sendai, Japan, December 2008

· Eminent Ecologist Lectures, Kellogg Biological Station, Michigan, May 2008

· Universidad Nacional Autonoma de Mexico, Mexico City, October 2007

· University of Wageningen, Netherlands, February 2007

· University of Kansas, Lawrence, Kansas, March 2006

· Venezuelan Institute for Scientific Research  ( IVIC ) Caracas, Venezuela, December 2005

· Cornell University, Ithaca, New York, February 2005

· Netherlands Institute of Ecology, Heteren, Netherlands, June, 2004

· Department of Microbial Ecology, Lund University, Lund, Sweden, June 2004

· International Conference on Mycorrhizas, Montreal, Canada, August 2003

· University of Arizona, Tucson, Arizona, April 24, 2000

· Arizona State University, Tempe, Arizona, October 29, 1999

· University of California, Davis, California, November 16 - 17, 1998

· University of New Mexico, Albuquerque, New Mexico January 26, 1993

Graduate Student and Postdoctoral Advisees:

Erik Verbruggen, Postdoc (2012)

Jeffrey Propster (2010 – present)

Julie Kenkel (2010 – present)

Matthew Lau (2005 – 2008)

Anita Antinonka (2004 – present)

Bala Chaudhary (2003 – 2010)

Matthew Bowker (2001 – 2006)

Theodore Martinez (2001 – 2004)

Charles Jones (2000- 2003)

Diane Rowland, Postdoc (1997 – 2001)

Julie Wolf (1997 – 2001)

Todd Wojtowicz (1997 – 2000)
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