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Welcome to the Eighth International Conference on Mycorrhiza - ICOM8

The International Conference on Mycorrhiza (ICOM) provides a global forum to exchange discoveries and ideas
about mycorrhizal symbioses. It is our pleasure to welcome you to the Eighth ICOM. Our conference theme
Integration Across Continents and Scales is designed to cut across traditional hierarchical divisions of science and
provide a venue where mycorrhizal geneticists, taxonomists, physiologists, ecologists, inoculum producers, and
land managers can share insights about one of the most widespread and fascinating symbioses on Earth.

Mycorrhizas integrate plant and fungal kingdoms with a milieu of soil-borne microorganisms to create a complex
community that structures soils and defines ecosystem properties. Mycorrhizas have long been recognized for
their key roles in plant health and production of food and fiber, but increasingly, they are recognized for moving
matter and energy through ecosystems. These widespread plant-fungus partnerships function at the interface be-
tween living roots and mineral soil. In this regard they integrate the biotic and abiotic components of ecosystems.

ICOMB8 is a truly global conference. Approximately 475 people from more than 50 countries will join together for
a week of scientific and social exchanges. We can expect to learn about exciting new discoveries and also reflect
on the wisdom of “past giants” in the field of mycorrhizal science. This emersion of knowledge will help catalyze
new ways of thinking and advance our abilities to study and understand mycorrhizal symbioses across scales. We
hope that ICOMS8 will inspire you and provide many opportunities for future research collaborations.

ICOMS8 Co-organizers: Catherine Gehring and Nancy Johnson

Fungal Ecology

ELSEVIER

Published by Elsevier on behalf of The British Mycological Society

Editor-in-Chief: L. BOddy Cardiff School of Biosciences, Cardiff University, UK

Fungal Ecology publishes investigations AUTHORS BENEFIT FROM:
into all aspects of fungal ecology.

Research includes the following areas: e Peer review: rigorous peer
population dynamics; adaptation; review on all published articles
evolution; role in ecosystem

functioning; ecophysiology; intra- and e Flexible publication: you can
inter-specific mycelial interactions; choose to publish open access
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ICOM 8 Host Organization
Northern Arizona University, Flagstaff, Arizona, USA

Co-Chairs

Dr. Nancy Johnson, Professor, Northern Arizona University
Dr. Catherine (Kitty) Gehring, Professor,
Northern Arizona University

Conference Coordinators

Ms. Lara Schmit, Lead Conference Coordinator

Ms. Emily Miller, Assistant Conference Coordinator
Ms. Marie Saul, Business Manager

Mr. Patrick McDonald, Website Developer

Conference Staff and Volunteers
Ms. Caitlyn Chapman

Ms. Larrea Cottingham

Ms. Sara Krznarich

Ms. Adair Patterson

Mr. Dan Revillini

Ms. Aradhana Roberts

Mr. Bo Stevens

Dr. Todd Wojtowicz

Local Organizing Committee
Dr. Michael Allen, University of California and President,
International Mycorrhiza Society (IMS)

Dr. James Graham, University of Florida

Dr. Jason Hoeksema, University of Mississippi

Dr. John Klironomos, University of British Columbia
Dr. Roger Koide, Brigham Young University

Dr. R. Michael Miller, Argonne National Laboratory
Dr. Lee Taylor, University of New Mexico

Dr. Gail Wilson, Oklahoma State University

Session Organizers

Dr. Francisco Javier Alvarez-Sanchez, UNAM, Mexico

Dr. Stan Bellgard, Landcare Research, New Zealand

Dr. Allison Bennett, The James Hutton Institute, UK

Dr. Huyuan Feng; Lanzhou University, China

Dr. Chantel Hamel; Agriculture and Agri-Food Canada, Canada
Dr. Miranda Hart, University of British Columbia, Canada

Dr. Jason Hoeksema, University of Mississippi, USA

Dr. Thomas Horton, State University of New York, USA

Dr. David Johnson, University of Aberdeen, UK

Dr. Justine Karst, University of Alberta, Canada

Dr. Peter Kennedy, University of Minnesota, USA
Dr. Luisa Lanfranco, University of Torino, Italy

Dr. Bjorn Lindahl, Swedish University of Agricultural Sciences,
Uppsala, Sweden

Dr. Brandon Matheny, University of Tennessee, USA

Dr. R. Michael Miller Argonne National Laboratory, USA
Dr. Nhu Nguyen University of Minnesota, USA

Dr. Maarja Opik, University of Tartu, Estonia

Dr. Kabir Peay, Stanford University, USA

Dr. Silvia Pressel, Natural History Museum, London, UK
Dr. Dirk Redeker, INRA, Dijon France, France

Dr. Matthias Rillig, Freie Universitat Berlin, Germany
Dr. Andrew Smith, University of Adelaide, Australia

Dr. Christine Strullu-Derrien, Natural History Museum, London,
UK

Dr. Anders Tunlid, Lund University, Sweden
Dr. Carlos Urcelay, Universidad Nacional de Cérdoba, Argentina

Dr. Hakan Wallander, Lund University, Sweden

Sponsors

US Department of Energy

The New Phytologist Trust
Elsevier

Botany

Center for Conservation Biology
Fungal Ecology

Mycological Society of America
Springer

International Mycorrhiza Society

Northern Arizona University



Center for Conservation Biology

Recognizing the Pioneers in the field of
Mycorrhizal Research & Congratulating the

2015 Pioneer Award Winners

Dr. Edward Hacskaylo
Dr. C. Patrick Reid
Dr. James Martin Trappe

Center for Conservation Biolofy
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Schedule of Scientific Sessions

Plan to spend the entire day at the High Country Conference Center and Prochnow Auditorium (in the North
Union) on Monday, Tuesday, Thursday and Friday (August 3, 4, 6, and 7). The Conference Center will serve a
continental breakfast 7:30 — 8:15 AM and lunch 12:00 — 1:00 PM. Refreshments will be served outside Proch-
now Auditorium at 10:00 AM and 3:30 PM. No meals will be served at the Conference Center on Wednesday
(August 5); however, the organizers of each off-site excursion will provide a light morning snack and lunch.

Each presentation at ICOMS8 has been assigned a unique identifier to facilitate cross-reference of the program
and the on-line abstracts which are available at http://nau.edu/merriam-powell/icom8/scientific-program/.

Keynote lectures (KN) are 45 or 50 minutes in length and will be presented in Prochnow Auditorium during the
first session each morning except Wednesday.

Symposium presentations (SY) are 20 minutes in length and will be presented in Prochnow Auditorium each
day except Wednesday.

Poster sessions (PS) are in the Conference Center Atrium. Posters will be available for viewing from 8:30 AM
until 5:30 PM each day and authors of the posters will be present 1:00 - 1:50 PM.

Lightning Talks (LT) are in 5 minutes in length and will be presented in Prochnow Auditorium 2:00 — 3:30 PM
each day except Wednesday.

Concurrent Sessions (CS) are 14 minutes in length and will be presented in Prochnow Auditorium or the Con-
ference Center (Rees/Doyle or Agassiz/Fremont rooms) 4:00 — 5:30 PM on Monday, Tuesday and Thursday.
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Schedule of Social Activities

Monday, August 3rd 6:00 — 7:30 PM - ICOMS8 reception on the patio behind the North Union followed by a
public lecture (7:30 — 9:00 PM) in Prochnow Auditorium.

Tuesday, August 4th 7:00 — 9:30 PM - ICOMS8 Banquet and recognition ceremony in the Conference Center

Ballroom.

Thursday, August 6th 7:00 — 10 PM — “Wines of the World” chuck-wagon dinner and dance at the Museum
Club on Historic Route 66. Buses will depart from the conference Center at 6:45 PM.

ICOMS8 Schedule at a Glance

7:30 PM —9:00 PM
Prochnow PUBLIC
Lecture

wagon and dance at
Museum Club

6:45 PM Buses will
depart from HCCC

Sunday Aug 2 Monday Aug 3 Tuesday Aug 4 Aug 5 Thursday Aug 6 Friday Aug 7
7:30 AM Registration HCCC Set-up posters Set-up posters Set-up posters
Lobby Continental Break- Excursions Continental Break- | Continental Break-
Set-up posters fast fast fast
Continental Break- HCCC NO activities at HCCC HCCC
fast HCCC HCCC
8:30 AM Prochnow Prochnow Prochnow Prochnow
Opening Ceremony Symposium 2 Symposium 3 Symposium 4
10:00 AM Break 10:00 — Break 10:00 — 10:30 Break 10:00 — 10:30 | Break 10:00 — 10:30
10:15*
10:15% Prochnow Prochnow Prochnow Prochnow
or 10:30 Symposium 1 Symposium 2 cont. Symposium 3 cont. | Symposium 4 cont.
AM *10:15-12:00
12:00 PM Lunch Lunch Lunch Lunch
HCCC Ballroom HCCC Ballroom HCCC Ballroom HCCC Ballroom
1:00 PM Poster Session 1 Poster Session 2 Poster Session 3 Poster Session 4
HCCC Atrium HCCC Atrium HCCC Atrium HCCC Atrium
2:00 PM Prochnow Prochnow Prochnow Prochnow
Lightning talks 1 Lightning talks 2 Lightning talks 3 Lightning talks 4
3:30 PM Break 3:30 - 4:00 Break 3:30 - 4:00 Break 3:30 —4:00 Break 3:30 - 4:00
4:00 PM Registration HCCC Prochnow Prochnow Prochnow Prochnow
Lobby Agassiz/Fremont Agassiz/Fremont Agassiz/Fremont IMS Business meet-
4:00 - 7:00 Rees/Doyle Rees/Doyle Rees/Doyle ing
Concurrent Sessions | Concurrent Sessions Concurrent Sessions | Student Awards and
1,2,3 4,5,6 7,8,9 Closing Ceremony
Evening | Reception on Patio/ | 6:00 PM —7:30 PM | 7:00 PM —9:30 PM 7:00-10 PM
activities Quad Patio/Quad ICOM8 Banquet “Wines of the
4:00-7:00 Reception HCCC Ballroom World” Chuck-

* Monday morning break will only be 15 minutes. All other breaks will be 30 minutes.
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8th International Conference on Mycorrhiza
August 3-7, 2015
High Country Conference Center, Northern Arizona University

Monday, August 3

8:30 AM AM Opening Session - Prochnow Auditorium

8:30 Welcome: Professors Catherine Gehring and Nancy Johnson co-organizers of ICOMS;
Professor Paul Umhoefer, Director of the NAU School of Earth Sciences and Environ-
mental Sustainability; and Professor Michael Allen, President of the International Mycor-
rhizal Society

8:50KN 1 TRAPPE, J. - How we got where we are: tracking down the giants

9:35 KN 2 WHITHAM, T.G. - Integrating across scales from genes to ecosystems

10:00 AM Coffee break - Prochnow Atrium

10:15AM Symposium 1, sponsored by Fungal Ecology - Prochnow Auditorium
Diversity and biogeography of mycorrhizal fungi
Organized by: M. Opik, University of Tartu, Estonia and K. Peay, Stanford University, USA

10:15SY 1-1 PEAY, K.G., J.M. Talbot, J.W. Taylor, R. Vilgalys and T.D. Bruns - Patterns and drivers
of ectomycorrhizal fungal diversity across scales

10:35SY 1-2 LEOPOLD, D.R. - Nutrient availability influences the community composition of root-
associated fungi from an ericoid host plant across a 4 million year chronosequence

10:55SY 1-3 OPIK, M. - Biodiversity and diversity patterns of arbuscular mycorrhizal fungi

11:15SY1-4 SELOSSE, M.A. - Functional and taxonomic diversity of orchid mycorrhizal fungi

11:35SY 1-5 Mandyam, K. and A. JUMPPONEN - Diversity and function of dark septate endophytes

12:00 PM Buffet lunch - High Country Conference Center

1:00 PM Poster session 1 - High Country Conference Center Atrium
PS 1a: Diversity and biogeography of mycorrhizal fungi

PS1-1 Franco-Ramirez, A., LV. Hernandez-Cuevas, A. ALARCON, J.J. Almaraz, J. Pérez-
Moreno, R. Ferrera-Cerrato, F.J. Alvarez-Sanchez, A.T. Chavez-Barcenas and S.L.
Stirmer - Communities of arbuscular mycorrhizal fungi in five ecosystems at the
Tlaloc Volcano, Mexico

PS1-2 ALBORNOZ, F.E., F.P. Teste, H. Lambers, M. Bunce, D.C. Murray, N.E. White and E.
Laliberté, - Changes in ectomycorrhizal fungal community composition and diversity
along a two-million year coastal dune chronosequence in a biodiversity hotspot

PS 1-3 ALTWASSER, B.A., B.J. Pickles, M.M. Hart and J. Pither - The origins of regional species

pools among North American ectomycorrhizal fungi: mapping predictions based
on alternative hypotheses



PS 1-4 AMSES, K.R., T.F. Elliott, M.E. Smith and T.W. Henkel - New Neotropical genera of ectomy-
corrhizal sequestrate Boletaceae

PS 1-5 AVILA-VAL, T.C., M.E. Gavito, H. Arita, T.G. Cornejo-Tenorio and G. Ibarra-Manrique -
Patterns and drivers of spatial diversity of arbuscular mycorrhizal fungal communities from
a temperate forest in the Nearctic-Neotropical transition

PS 1-6 BONFIM, J.A., F. Oehl and E.J.B.N. Cardoso - Root and rhizosphere soil diversity of arbuscu-
lar mycorrhizal fungi in a Brazilian Atlantic forest toposequence

PS 1-7 BOUFFAUD, M.L., D. van Tuinen, D. Wipf and D. Redecker - Drivers of arbuscular mycorrhi-
zal fungi (Glomeromycota) communities along a European transect

PS 1-8 CAVALOC, Y., S. Gensous and H. Amir - Arbuscular mycorrhizal fungi from New Caledonia:

first identification from roots of Phyllanthus and Psychotria in ultramafic and volcano-
sedimentary soils

PS 1-9 CHEN, T.S., J.L. Zhang, D.P. Li, Q. Wang, YJ. Long, Y.Y. Huang and S. Li - Diversity of arbus-
cular mycorrhizal fungi in sugarcane fields of Southeastern China

PS 1-10 CHEN, Y.L., H.L. Tang and X.L. He - Biology of ectomycorrhizal Scleroderma fungi in Australasia

PS1-11 CHOI, J.W.,, C.D. Koo and A.H. Eom - Changes in ectomycorrhizal fungal communities
due to forest thinning in Korea

PS1-12 COMANDINI, O., L. Tedersoo, M. Leonardi and A.C. Rinaldi - Peering into the Mediterranean
black box: Lactifluus rugatus ectomycorrhizas on Cistus

PS 1-13 Chai, Y., W. Guo, J. Pan, S. Jiang, M. Qin, Y. Liu and H. FENG - The community of arbuscular
mycorrhizal fungi and its correlation with plant phylogeny from south-facing to north-facing
slope

PS 1-14 GUPTA, M.M,, V.K. Singh, R. Dev, H. Verma, O. Muyal, P. Kumari, Ankit, A. Aggarwal, M.

Dandodiya, V. Goyal, M. Kumar, A. Bisht and P. Jindal - Do AM fungi show biogeographic pat-
terns in India?

PS 1-15 HARROWER, E., N.L. Bougher, TW. Henkel, E. Horak and P.B. Matheny - Long-distance
dispersal and speciation of Australasian and American species of Cortinarius sect. Cortinarius

PS 1-16 HAZARD, C., A.F.S. Taylor and D. Johnson - Genotypic diversity matters: examining the
diversity-ecosystem function relationship with ectomycorrhizal fungi

PS 1-17 JOHNSON, L., Ma. del C.A. Gdnzalez-Chéavez, R. Carrillo-Gonzdlez, A. Porras-Alfaro and

G.M. Mueller - Using high-throughput sequencing to study a hemi-epiphytic orchid, Vanilla
planifolia, at four Mexican farms

PS 1-18 KILPELAINEN, J., M. Vestberg, T. Repo and T. Lehto - Arbuscular and ectomycorrhizal root
colonization in soil exposed to extreme freezing temperatures

PS 1-19 KRUGER, C., M. Janouskova, D. Piischel, J. Frouz and J. Rydlova - Arbuscular mycorrhiza
fungal community succession and seasonality on post-mining sites

PS 1-20 LARA-CHAVEZ, M.B.N., M. Vargas-Sandoval, M. Gutiérrez-Contreras, S. Aguirre-Paleo, T.

del C. Avila-Val, J.M. Magdaleno-Torres and C.E. Figueroa-Araujo - Diversity and richness of
AMF in a wheat monoculture parasitized with Fusarium spp.

PS 1-21 LEE, B.H., S.J. Kim and A.H. Eom - Orchid mycorrhizal fungi isolated from eight species of
native orchid in Korea
PS 1-22 LIU, P.G,, C. Juan, D. Xiao-Juan, Q. Peng and Z. Fenglan - Chinese Truffle biodiversity and

their conservation

PS 1-23 MACEK, 1., 2.S. Marjanovié¢ and F. Oehl - Biodiversity of arbuscular mycorrhizal fungiin the
Balkan Peninsula
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PS 1-24

PS 1-25

PS 1-26

PS 1-27
PS 1-28

PS 1-41
PS 1-29

PS 1-30

PS 1-31

PS 1-32

PS 1-33

PS1-34

PS 1-35

PS 1-36

PS 1-37

PS 1-38

PS 1-39

PS 1-40

MATSUDA, Y., T. Uesugi, C.F. Chen, M.K. Huh, T. Tanikawa, Y. Hashimoto, T. Yagame, M.A.
Selosse, M. Murata and K. Nara - Mycorrhizal specificity of the partially mycoheterotro-
phic Ericaceae Pyrola japonica (Ericaceae)

MICHAEL, H.E., R.L. Swaty and C.A. Gehring - A map of the dominant mycorrhizal associa-
tions of the United States of America

MLECZKO, P., A. Ronikier and M. Ronikier - Ectomycorrhizal symbionts of Dryas octopetala
L., an arctic-alpine plant, along an altitudinal gradient - species diversity and host specificity

Wilson, AW., K. Hosaka and G.M. MUELLER - Phylogeny and diversification of Laccaria

OBASE, K., G.W. Douhan, Y. Matsuda and M.E. Smith - Phylogenetically distinct cryptic spe-
cies within ectomycorrhizal fungus Cenococcum geophilum sensu lato

S
o
<
=
<

OPIRO, K.L. - Quantitative assay of ectomycorrhiza of Pinus caribaea in a nursery in Uganda

PACHIT, P., J. Piapukiew and N.R. Disyatat - Temporal changes in ectomycorrhizal fungal com-
munity: case study in disturbed Dipterocarp forest, Thailand

PARK, H., JY. Lee, K.H. Ka and A.H. Eom - Arbuscular mycorrhizal fungal diversity in coastal
areas and islands of Western Korea

SHARMAMH, D. and D.K. Jha - Diversity of arbuscular mycorrhizal fungi in undisturbed forest,
slash-and-burn field, and monoculture forest of Indo-Burma megadiverse region

SILVA, M.C.S., |.R. Mendes, T.A. Paula, B.C. Moreira, D.M.S. Bazzolli and M.C.M. Kasuya -
Arbuscular mycorrhizal fungi community in Eucalyptus urograndis plantations

YAMAMOTO, K., Y. Degawa and A. Yamada - Diverse lineages of Mucoromycotina and
Glomeromycota that colonize in the subterranean axes of the Asian liverwort, Haplomi-
trium mnioides from Japan

ZHANG, J., J. Yan, L. Zhao and X. He - Diversity of dark septate endophytes of clonal plants in
Saibeij desert

PS 1b: Molecular methods for resolving the phylogenies of mycorrhizal fungi

BILLS, R.B. and J.B. Morton - Morphology and a LSU phylogeny reveal Archaeospora trappei
and Ar. schenckii are synonymous and mode of spore formation resolves only stable population-
level variation

GONZALEZ, D., D.M. Morales-Londofio, R.D. Armas, S. Stoffel, C.R.F.S. Soares and S.L.
Stirmer - Analysis of PCR-DGGE technique to design molecular markers for arbuscular mycor-
rhizal fungi species detection

REDECKER, D., V. Monfort-Pimet, J. Michel and D. Wipf - The International Bank for the
Glomeromycota

UNRUH, S., L. Decker, L. Zettler, P. Shiu and J.C. Pires - Orchid mycorrhizae: the next genera-
tion (sequencing)

VARGAS, N., C. Pardo, S. Gongalves, S. Restrepo and A. Pringle - Origin of Amanita muscaria
introduced to Colombia and a range expansion to tropical Quercus humboldtii forests

PS 1c: Roles of mycorrhizal networks for individuals, communities and ecosystems

ARAI, H., K. Obase, Y. Tamai, T. Yajima and T. Miyamoto - Mycorrhizal fungal communities in
a coastal oak (Quercus dentata) forest
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PS 1-41

PS 1-42

PS 1-43

PS 1-44

PS 1-45

PS 1-46

PS 1-47

PS 1-48

PS 1-49

PS 1-50

PS 1-51

PS 1-52

PS 1-53

PS 1-54

PS 1-55

PS 1-56

PS 1-57

PS 1-58

PS 1-59

PS 1-60

Clausen, K.A., A.M. Cortese, K. Taylor and R.A. BUNN - Mycorrhizae, dual host plants and
mycorrhizal networks in the revegetation of the Elwha Basin, Washington, USA

CARRILLO-SAUCEDO, S.M. and M.E. Gavito - Functional traits of arbuscular mycorrhizal
fungal communities along succession in a tropical dry forest ecosystem

CHIALVA, M., A. Salvioli, P. Bagnaresi, M. Novero, S. Ghignone, D. Spadaro and P. Bonfante -
Deep-sequencing transcriptome of tomato to two soils containing their natural microbiota

COPPICK, P. and G.W.T. Wilson - Encroachment by Juniperus virginiana alters biotic and abi-
otic soil characteristics of the tallgrass prairie

Massenssini, A.M, M.R. Tétola and M.D. COSTA - Mycorrhizal colonization of crops and
weeds under competition

HE, X., G. Stewart and C. Critchley - Two-way nitrogen transfer between Eucalyptus and Casua-
rina via a common ectomycorrhizal network linkage is evidenced by **N natural abundance
(6"°N) signature

HESS, K.M., L. Mino, P. Coppick and G.W.T. Wilson - Mycorrhizal fungal abundance and
ecosystem-level dynamics following woody plant encroachment into grasslands

KARLINSKI, L., M. Rudawska and T. Leski - Early effect of host genotype, soil moisture, and
soil pollution on mycorrhizal colonization of poplar roots

LI, A.R., K.Y. Guan, X.L. Sui, X.Y. Huang, Y. Chen, R. Stonor, S.E. Smith and F.A. Smith - AM
fungi in roots of hemiparasitic Pedicularis: friends or foes?

LI, T. and B.D. Chen - Coexpression of the D-myo-inositol-3-phosphate synthase gene and the
14-3-3 gene in maize roots is favorable for crosstalk between host plants and arbuscular mycor-
rhizal fungi, and between the aboveground and belowground under drought stress

Straus, I., T. MARTINOVIC, T. Mrak, T. Grebenc, M. Kreft and H. Kraigher - Distribution of
surface-bound phosphatase (SPB) in different parts of mycorrhizal fungi

MINO, L.A. and G.W.T. Wilson - Ecosystem-level effects following woody species encroach-
ment onto tallgrass prairie

Armenta, A.D., E.F. Gomez, S.F. Moreno-Salazar and A. OCHOA-MEZA - Soil aggregation,
glomalin content, and organic carbon in arid soils of the Costa de Hermosillo, Sonora

ORDONEZ, M., L. Villard, F. Masclaux, I.R. Sanders and A. Rodriguez - Changes in Rhizopha-
gus sp. populations after inoculation of cassava with in vitro R. irregularis under field conditions

QUORESHI, A.M. and M.K. Suleiman - Desert plants and mycorrhizae: need for mycorrhizal
research in a Kuwait desert ecosystem

REN, L.X. and G.H. Xu - Arbuscular mycorrhizal fungal colonization modulates phenolic acids
secretion and enhances resistance of watermelon roots to Fusarium pathogen

RYDLOVA, J., M. Dostélova, D. Piischel and M. Janouskova - Nutrient limitation drives the
response of Calamagrostis epigejos to AMF across a chronosequence of post-mining sites

SLIFFE, P, J. Ward, A. Olivo, B.R. Twanabasu, C.M. Smith and K.J. Stevens - Restoring Texas
Blackland Prairies: an insight into the effects of management practices on mycorrhizal fungi

Herrera-Martinez, A., |.M. Sanchez-Leyva, M.C. Gonzalez-Chavez, S. Romero-Hernandez, J.
Lopez-Luna, J.A. Reyes-Lopez, S. Norzagaray-Plasencia and F.A. SOLIS-DOMINGUEZ

- Arbuscular mycorrhizal colonization of the dominant plant species at the arid Laguna Salada,
Baja California, Mexico

Bell, T.H., B. Cloutier-Hurteau, F. Al-Otaibi, M.C. Turmel, E. Yergeau, F. Courchesne
and M. ST-ARNAUD - Sphaerosporella brunnea and Inocybe sp. naturally dominated
microbiome composition and determined growth and Zn uptake of willows introduced to
a former landfill
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PS 1-61

PS 1-62

PS 1-63

PS 1-64

PS 1-65

PS 1-66

PS 1-67

PS 1-68

PS 1-69

PS 1-70

2:00 PM

LT1-1

LT 1-2

LT 1-3

LT 1-4

LT 1-5
LT 1-6

LT 1-7

LT 1-8

LT 1-9

LT 1-10

TANAKA, M. and K. Nara - Bacterial communities associated with ectomycorrhizal
roots of pioneer dwarf willow in a primary successional volcanic desert

TAWARAYA, K., A. Sakata and W. Cheng - Transfer of nitrogen among three plant species
through common mycorrhizal networks

TURNAU, K., R. Piwowarczyk, R. Jedrzejczyk, N. Mikotajek and P. Rozpadek, - Arbuscular
mycorrhiza and Orobanche interactions in metal rich tailings

VEGA-FRUTIS, R., F. Puebla-Olivares and G. Luna-Esquivel - Land-use change effects on
mycorrhizal symbioses in dioecious wild Carica papaya (Caricaceae)

VELMALA, S.M., T. Rajala and T. Pennanen - Function by form - a tentative insight to the link
between growth and the diversity of ectomycorrhizal fungi

VOSATKA, M., T. Luke3ov4, P. Kohout, J. Rydlovda, M. Janouskova, P. Doubkova, D. Piischel,
C. Kriiger and J. Frouz - Interactions of arbuscular mycorrhizal and ectomycorrhizal fungi in
primary succession on mining spoil banks

S
o
<
3
<

Zhang, S., J. Zhou, G. Wang, X. WANG and H. Liao - Role of mycorrhizal symbiosis in alumi-
num and phosphorus interactions in relation to aluminum tolerance in soybean

WU, Z.X., Z.P. Hao and B.D. Chen - Effects of AM fungi inoculation on the growth and photo-
synthesis of Panax notoginseng seedlings

ZARUBINA, N. - Seasonal changes of **’Cs specific activity levels in mycorrhizae-forming fungi

ZHANG, X., B.D. Chen, S.L. Wu, B.H. Ren and Y.Q. Sun - Study of the tolerance mechanisms
of arbuscular mycorrhizal symbionts under heavy metal contamination

Lightning Talks 1 - Prochnow Auditorium

BIZABANI, C. and J.F. Dames - The diversity of ericaceous root fungi in South Africa: a com-
parative approach

DUCHICELA J.~ ). Bever and P. Schultz - Preliminary observations of diversification of
myecorrhizal plant response - island versus continent populations

KNAPP, D.G., P.J. Berek-Nagy, PW. Crous, J.Z. Groenewald, I. Imrefi, G. Herczeg and G.M.
Kovacs - Diversity of pleosporalean dark septate endophytic (DSE) fungi of semiarid areas

ALVAREZ-MANIJARREZ, J. and R. Garibay-Orijel - Diversity of ectomycorrhizal fungi from
a Mexican tropical dry forest

LEKBERG, Y. - Should we expect a positive relationship between plant and AMF richness?

Hawkins, B.J., J.M. Kranabetter, Tao Li and M.D. JONES - Functional differences of Douglas-
fir ectomycorrhizae along a natural nitrogen gradient

ROSENDAHL, S., K.B. Nielsen, R. Kjgller, H.H. Bruun and T.K. Schnoor - Colonization of
new land by arbuscular mycorrhizal fungi

SANCHEZ-GALLEN, I., A. Antoninka, LV. Herndndez-Cuevas and J. Alvarez-Sanchez -
Community of arbuscular mycorrhizal fungi and landscape fragmentation in a Mexican tropical
rain forest

NGUYEN, N.H., Z. Song, S.T. Bates, S. Branco, L. Tedersoo, J. Menke, J. Schilling and P.G.
Kennedy - FUNGuild: an open annotation tool for parsing high-throughput fungal molecular
data by ecological guild

EGAN, C.P,, Y. Lekberg, A. Cornell, M. Settles, J.N. Klironomos and M.M. Hart - Assessment
of lllumina MiSeq dual end sequencing of arbuscular mycorrhizal fungal communities using
mock communities of known DNA quantity
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LT 1-11

LT 1-12

LT 1-13

LT 1-14

LT 1-15

3:30 PM

4:00 PM

4:00CS 1-1

4:15CS 1-2
4:30CS 1-3
4:45 CS 1-4

5:00 CS 1-5

5:15CS 1-6

4:00 PM

4:00CS 2-1

4:15 CS 2-2

4:30CS 2-3

4:45 CS 2-4

GREBENC, T., G.M.N. Benucci, M. Karadelev, M.P. Martin and H. Kraigher - Diversity and
distribution of native truffle species (Tuber spp.) in Europe

ALMEIDA, J.P., N. Rosenstock and H. Wallander - The response of fungal communities to
nitrogen and phosphorus fertilization in a spruce forest

KONVALINKOVA, T., H. Gryndlerova, D. Piischel, V. Prochazkovd, M. Gryndler and J. Jansa
- Arbuscular mycorrhizas increase resource competition within a model plant community

DAUBOIS, L., D. Beaudet, M. Hijri and |. De La Providencia - Independent mitochondrial and
nuclear exchanges arising in Rhizophagus irregularis crossed isolates support the presence of a
mitochondrial segregation mechanism

SUKARNO, N., S. Listiyowati and K. Nara - New species of ectomycorrhiza Elaphomyces
associated with dipterocarp tropical rainforest from Indonesia

Coffee Break - Prochnow Atrium

Concurrent Session 1 - High Country Conference Center, Agassiz/Fremont
Molecular methods for resolving the phylogenies of mycorrhizal fungi

Organizers: D. Redecker, INRA, Dijon, France and B. Matheny, University of Tennessee, USA

STAJICH, J.E., M.C. Aime, M. Berbee, M. Binder, P. Crous, I.V. Grigoriev, D.S. Hibbett, TY.
James, F. Martin, L.G. Nagy, J.W. Spatafora and the KFG Consortium - Evolutionary genomics
of early branches of the fungal tree

GAZIS, R. and D.S. Hibbett - Fungi in the Open Tree of Life
REDECKER, D. - Phylogeny of the Glomeromycota: advances and perspectives

BOYCE, G.R. and J.B. Morton - Using proteomes of three Rhizophagus species in Glomeromy-
cota to infer phylogenetic relationships

SANCHEZ-RAMIREZ, S. and J.M. Moncalvo - Scaling macro- and micro-evolutionary dy-
namics of ectomycorrhizal fungi in space and time: the Caesar’s mushrooms case

ROSLING, A., G. House, W. Kaonongbua and J. Bever - Speciation by hybridization in the
Glomeromycota - Claroideoglomus candidum

Concurrent Session 2 - Prochnow Auditorium
Roles of mycorrhizal networks for individuals, communities and ecosystems
Organizers: T. Horton, SUNY ESF, USA and David Johnson, University of Aberdeen, UK

BAHRAM, M., H. Harend and L. Tedersoo - Insight into underlying mechanisms shaping local-
scale distribution of ectomycorrhizal fungi by using network analysis

WALDER, F., P.E. Courty, T. Boller, A. Wiemken and M. van der Heijden - Mycorrhizal net-
works are shared by different plants under unequal terms of trade

JOHNSON, D., Z. Babikova, J.A. Pickett, T. Bruce and L. Gilbert - Mycorrhizal networks as
conduits of inter-plant signals and drivers of multi-trophic interactions

DESLIPPE, J.R., M. Hartmann, S.J. Grayston, WW. Mohn and S.W. Simard - Mycorrhizal
networks of Cortinarius spp. and Betula nana facilitate warming-induced regime shift of
Arctic tundra
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5:00 CS 2-5

5:15CS 2-6

4:00 PM

4:00CS 3-1
4:15 CS 3-2

4:30CS 3-3

4:45 CS 3-4

5:00CS 3-5

5:15CS 3-6

6:00 PM

7:30 PM

PEC, G.J., J. Karst, S.W. Simard and J.F. Cahill, Jr. - Access to ectomycorrhizal fungal networks
following a mountain pine beetle outbreak: effects on pine seedling growth and survival

WEREMUEWICZ, J., L. Sternberg and D.P. Janos - Common mycorrhizal networks amplify
competition through preferential >N allocation to large host plants

<
O
2
>
<

Concurrent Session 3 - High Country Conference Center, Rees/Doyle

Bridging palaeomycology and genomics of mycorrhizal fungi

Organizers: C. Strullu-Derrien, Natural History Museum, London UK and F. Martin, INRA,
Nancy, France

KENRICK, P., C. Strullu-Derrien and R. Mitchell - The early evolution of roots and soils

STRULLU-DERRIEN, C., P. Kenrick, J.P. Rioult and F. Martin - Combining studies on fossils
and genomics to understand mycorrhizal plant relationships

TORRES-CORTES, G., S. Ghignone, P. Bonfante and A. SchiiRler - The genome of the wide-
spread Mycoplasma-related endobacteria colonizing arbuscular mycorrhizal fungi reveals trans-
kingdom horizontal gene transfer and extreme dependence on the fungal host

LEAKE, J.R., J. Quirk, K.J. Field, J.G. Duckett, M.I. Bidartondo, R. Thorley, J.L. Morris, W.E.
Stein, C.M. Berry and D.J. Beerling - Evolution and functioning of mycorrhizas from liverworts
to forests, pedogenesis to global impacts

MURAT, C., A. Kohler, E. Morin, T. Payen, B. Henrissat, P. Wincker, A. Kuo, |.V. Grigoriev,

D.S. Hibbett, Mycorrhizal Genome Initiative Consortium and F. Martin - Comparative genomics
of ectomycorrhizal basidiomycetes and ascomycetes provides new insights into the symbiosis
evolution

STURMER, S.L. and J.B. Morton - Phylogenetic perspective of biogeographic patterns in
Glomeromycota

Reception - North Union Patio

Public Lecture by Professor Tom Bruns - Prochnow Auditorium

Forest fire and fungi: losers, winners, and strategies in the post-fire environment
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Tuesday, August 4

8:30 AM

8:30KN 3

9:20 SY 2-1

9:40 SY 2-2

10:00

10:30 SY 2-3

10:50 SY 2-4

11:10 SY 2-5

11:30 SY 2-6

12:00

1:00 PM

PS 2-1

PS 2-2
PS 2-3

PS 2-4

PS 2-5

Symposium 2, sponsored by New Phytologist - Prochnow Auditorium

Linking mycorrhizal genomes, transcriptomes and proteomes to their function from individuals
to ecosystems

Organizers: L. Lanfranco, University of Torino, Italy and A. Tunlid, Lund University, Sweden

FIRESTONE, M.K. - Integrating arbuscular mycorrhizas into the ecosystem ecology of soil micro
organisms

EZAWA, T., Y. Kikuchi, N. Hijikata, K. Yokoyama, R. Ohtomo, M. Kawaguchi, K. Saito and C. Masuta
- Towards a comprehensive understanding of the molecular mechanism of phosphate acquisition
through the mycorrhizal pathway

KOHLER A, C. Veneault-Fourrey, E. Morin, Y. Daguerre, S. Wittulsky, J. Ruytinx, C. Murat, J.M.
Plett, E. Lindquist, K. Barry, A. Kuo, L.V. Grigoriev, F. Martin and the Mycorrhizal Genome Initia-
tive Consortium - The mycorrhizal genome initiative (MGl): exploring the transcriptomes

of mycorrhizal fungi to understand the functioning of symbiosis

Coffee Break - Prochnow Atrium

Belmondo, S. and L. LANFRANCO - Pathogenic versus mycorrhizal fungi: functional genomics
tools to investigate fungal responses to strigolactones

RINEAU, F., F.H. Shah, P. Persson, J.V. Colpaert, J. Vangronsveld and A. Tunlid - Linking genomes,
transcriptomes, and spectroscopy provides insights into the litter decomposing mechanisms in
ectomycorrhizal fungi

SCHMITZ, A.M. and Harrison, M.J. - Plant-secreted LysM proteins may play a role in defense sup-
pression for maintaining symbiosis in arbuscular mycorrhizas

Malbreil, M., N. Tang, F. Martin, J.M. Ane, P.M. Delaux and C. ROUX - The biology of arbuscular
mycorrhizal fungi in the light of genomics

Buffet lunch - High Country Conference Center
New Phytologist Meet the Editor — High Country Conference Center, Agassiz/Fremont

Poster session 2 - High Country Conference Center, Atrium

PS 2a: Linking mycorrhizal genomes, transcriptomes and proteomes to their function from
individuals to ecosystems

BERNAOLA, L. and M.J. Stout - Can arbuscular mycorrhizal fungi contribute to herbivore resis-
tance in rice?

CHAI, L. and Y. Huang - Excessive Cd induced protein adhered with cell wall of Laccaria bicolor

CHARRON, P., T. Marton and N. Corradi - Evolution and diversity of sexually-related genes in a
supposed asexual arbuscular mycorrhizal fungus

CONINX, L., J. Ruytinx, M.O. De Beeck, J. Vangronsveld and J. Colpaert - Characterizing zinc toler-
ance genes in Suillus luteus, an ectomycorrhizal fungus with properties promising for use
in phytostabilization applications

COPE, K.R., M. Venkateshwaran, J. Maeda, K. Garcia, M. Caiping, S.H. Strauss and J.M. Ané -
Poplar as a model for dissecting early mycorrhizal signaling in woody perennials
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PS 2-6

PS 2-7

PS 2-8

PS 2-9

PS 2-10

PS 2-11

PS 2-12

PS 2-13

PS 2-14

PS 2-15

PS 2-16

PS 2-17

PS 2-18

PS 2-19

PS 2-20

PS 2-21

PS 2-22

Bent, E., M. Elfstrand, J. Soderberg, S. Norstrom, D. Bylund and P. FRANSSON - Exudation of or-
ganic acids and transcriptome analyses of change in gene expression in Piloderma fallax
in response to organic and inorganic nitrogen

JOURAND P., C. Majorel, H. Hannibal, M. Lebrun and M. Ducousso - Ectomycorrhizal Pisolithus
albus from ultramafic soils in New Caledonia: diversity, tolerance to nickel, and the role in plant
host adaptation to harsh soil conditions

KRUGER, M., M. Janouskouva, K. Krak and H. Storchova - Bioinformatic tools and differential
gene expression of arbuscular mycorrhizal fungi within roots of Medicago

LOONEY, B.P., J. Labbé and P.B. Matheny - Dense genome sampling of the ectomycorrhizal lin-
eage Russulaceae (Russulales)

PEREIRA, M.F., T.C. Anastacio, M.D. Costa, F. Martin and A. Kohler - The transcriptional land-
scape of the Pisolithus microcarpus basidiocarp

Sugimura, Y., Y. Honma and K. SAITO - Transcriptome changes in arbuscular mycorrhizal roots
after phosphate application

SCHULTZ, C.J., Y. Wu, R.G. Creasey and U. Baumann - Self-assembling proteins from arbuscular
mycorrhizal fungi: are they unique to Rhizophagus irregularis?

Varma, A. and SRIVASTAVA, S.K. - Applications of Piriformospora indica in obviating saline soil
conditions and promoting growth of some medicinal plants

Bonito, G., K. Hameed, C. Schadst, J.L. Labbé, G. Tuskan, |. Grigoriev, F. Martin, H.L. Liao and

R. VILGALYS - The root microbiome: culturing, sequencing, and functional genomics of fungi
from the Populus rhizosphere

WYSS, T., F.G. Masclaux, P. Rosikiewicz, M. Pagni and I.R. Sanders - A population genomics ap-

proach reveals variable levels of heterokaryosis in the arbuscular mycorrhizal fungus Rhizopha-
gus irregularis

PS 2b: Strategies to preserve and restore mycorrhizas for sustainable forestry

ALVAREZ-SANCHEZ, J., A. Serrano-Ysunza, |. Sdnchez-Gallen and N. Chavarria - Is the extraradi-
cal mycelium of arbuscular mycorrhizae related to biomass and osmotic potential changes in
two species in a pasture derived from a tropical rain forest?

AUCINA, A., M. Rudawska, T. Leski, A. Skridaila, M. Pietras and D. Ryliskis - Effect of forest litter
amendment on survival and ECM community structure of Scots pine (Pinus sylvestris L.) seed-
lings outplanted on four different sites

BAUMAN, J.M. and A. Santas - The presence of chestnut blight (Cryphonectria parasitica) de-
creases ectomycorrhizal inoculum potential and seedling recruitment survival in restora-
tion plantings

BIRHANE, E., K.M.G. Medhn, T. Taddesse and K.H. Gebriel - Rehabilitation of degraded drylands
through exclosures enhances the density and root colonization of arbuscular mycorrhizal fungi in
the highlands of Tigray, Northern Ethiopia

CHAUBEY, O.P., Priyanka Bohre, Jamaluddin and G. Krishnamurthy - Restore mycorrhiza for sus-
tainable forestry

CRIPPS, C.L. and E. Lonergan - A strategy to preserve native ectomycorrhizal fungi specific for
threatened whitebark pine

DAHLBERG, A. and G.M. Mueller - The Global Fungal Red List Initiative aims to get ECM fungi
globally red-listed in 2015
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PS 2-23

PS 2-24

PS 2-25

PS 2-26

PS 2-27

PS 2-28

PS 2-29

PS 2-30

PS 2-31

PS 2-32

PS 2-33

PS 2-34

PS 2-35

PS 2-36

PS 2-37

PS 2-38

PS 2-39

PS 2-40

PS 2-41
PS 2-42

FELDMAN, E.C., S. Berch, J.M. Kranabetter, V. Ward, D. Durall and M.D. Jones - Distance effects
of green-tree retention in conservation of ectomycorrhizal fungal diversity

Dinis, D., N. Mesquita, J. Martins, J.M. Canhoto, M.T. Goncalves and S.C. GONCALVES - Mycorrhi-
zal fungal communities associated with Arbutus unedo and the potential for the formation
of common mycelial networks with Pinus pinaster

HART, B.T,, J.E. Smith and D.L. Luoma - Fire in the future, lessons from the past: perspectives
from forest fire reduction treatment impacts on ectomycorrhiza diversity

KJI@LLER, R., C.C. Paredes, H. Wallander and K. Clemmensen - Wood ash, liming, and pH effects
on ectomycorrhizal fungal abundance, diversity, and community composition

LANTHIER, M., S. Peters and S. Harel - Inoculation with mycorrhizal fungi on street planted trees:
impact at time of planting and 10 years later

MAULANA, A.F., W. Cheng and K. Tawaraya - Isolation of arbuscular mycorrhizal fungi from for-
est soils in Indonesia and its effect on the growth of Paraserianthes falcataria

OGAWA, W., N. Endo and A. Yamada - Successful fruiting body formation of the edible ectomy-
corrhizal Cantharellus in pot culture with host trees

PENNANEN, T., S.M. Velmala and T. Rajala - Atheliaceae fungi are potential keystone species
building up the belowground growth of Norway spruce

Sambandan, K. and P. RAJA - Studies on the preparation of native AM biofertilizer for coastal
bio-shield plantations in India

VIEIRA, C.A., T.G.R. Veloso, M.F. Bocayuva, D.M.S. Bazzolli and M.C.M. Kasuya - Reintroduction
of orchid: changing in the mycorrhizal fungi diversity

PS 2c: Inter-kingdom relationships: mycorrhizal microbiome and food web interactions

AGUILAR-AGUILAR, R., Y. Carreon Abud, E. del Val de Gortari and J. Larsen - No response of
maize mycorrhizas to herbivory by Spodoptera frugiperda

BENUCCI, G.M.N., C. Lefevre and G. Bonito - Characterizing soils and fungal communities of
Douglas-fir (Pseudotsuga menziesii) stands that naturally produce Oregon white truffles (Tuber
oregonense and T. gibbosum)

BUKOVSKA, P., M. Gryndler, H. Gryndlerova, D. Piischel and J. Jansa - Positive response of AM
fungi to soil organic N correlates with abundance of ammonia oxidizers

COTTON, T.E.A., S.A. Rolfe, D.D. Cameron, G. Jander, M. Erb and J. Ton - Interactions between
arbuscular mycorrhizal fungi, benzoxazinoids, and rhizosphere bacteria

DAMES, J.F. and A. Fulmaka - Spekboom, AM fungi, and PGPR - is this a winning combination?

HUUSKO, K., A.L. Ruotsalainen, T. Andersson, H. Koivuniemi, K. Saravesi, M. Suokas, O. Suom-
inen, P. Wali and A. Markkola - Host herbivory and fertilization impacts on soil and root fungal
communities in a controlled field experiment

Todeschini, V., N. Ait-Lahmidi, E. Mazzucco, F. Marsano, F. Gosetti, E. Robotti, E. Bona, N. Massa,
L. Bonneau, G. LINGUA, E. Marengo, D. Wipf and G. Berta - AMF and PGPR improve strawberry
fruit quality and modulate element and volatile concentrations

Adams, C., T. Cheeke, D. Haelewaters, S. Lee, M. MALTZ, K. Scharnagl, C. Smyth and J.K. Uehling
- The Mycological Society of America Student Section

MRAK, T., J. Gri¢ar and H. Kraigher - Identification of mycorrhizal partners in heterogeneous samples

ORRELL, P., A.E. Bennett, D. Evans and M. Nijnik - Linking above and belowground interactions in
agro-ecosystems: an ecological network approach
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PS 2-43

PS 2-44

PS 2-45

PS 2-46
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PS 2-49
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PS 2-51

PS 2-52

PS 2-53

PS 2-54

PS 2-55

PS 2-56

2:00 PM

LT 2-1

LT 2-2

LT 2-3

RASMUSSSEN, P.U., T. Amin, A.E. Bennett, K.K. Green and A.J.M. Tack - The influence of arbuscu-
lar mycorrhizal fungi and plant genetic variation on a natural plant-enemy interaction

RAVELO, A.V.,, S. Buback, G. Conant and J.C. Pires - A metagenomics approach to characterizing
the soil microbiome of two endangered orchids

STEVENS, B.M., S.L. Krznarich, A. Antoninka, M. Opik and N.C. Johnson - Environmental predic-
tors of arbuscular mycorrhizal fungi and soil microbes associated with Serengeti grasses

TAKASHIMA, Y., K. Yamamoto, K. Seto, Y. Degawa and K. Narisawa - Detection of Mollicutes-
related endobacteria from putative saprotrophic Endogone spp. and Sphaerocreas pubescens

TIMONEN, S. and J.M. Rinta-Kanto - Abundance and community composition of archaea and
bacteria in boreal forest pine mycorrhizospheres

ZITLALPOPOCA, G., M.B. Ndjera-Rincén, E. del Val de Gortari, A. Alarcén, T. Jackson and J. Larsen
- Multitrophic interactions between mycorrhizal and entomopathogenic fungi and root feeding
insects in maize

PS 2d: Novel mycorrhizas

ENRIQUEZ, A.C. and D.L. Taylor - Montane orchids steal from their neighbors, but are they harmful?

GAVITO, M.E. and S.M. Carrillo-Saucedo - Arbuscular mycorrhizal fungi communities, functional
diversity, and the resilience of ecosystem functions in a dynamic tropical dry forest ecosystem

JOHANSEN, R.B., P. Johnston, R. Vilgalys and B. Burns - The biogeography of the arbuscular my-
corrhizal fungi of the invasive dune grass, Ammophila arenaria

KUHDOREF, K., B. Miinzenberger, D. Begerow, J. Gémez-Laurito and R.F. Hiittl - Arbutoid mycor-
rhizas of the genus Cortinarius from Costa Rica

Kiihdorf, K., B. MUNZENBERGER, D. Begerow, J. Gdmez-Laurito and R.F. Hiitt| - Leotia cf. lubrica
forms arbutoid mycorrhiza with Comarostaphylis arbutoides (Ericaceae)

OGURA-TSUIJITA, V., Y. Hirayama, A. Sakoda, A. Suzuki, A. Ebihara, N. Morita and R. Imaichi -
Observations of field-collected fern gametophyte mycorrhizae: arbuscular mycorrhizal coloniza-
tion in terrestrial cordate gametophytes of pre-polypod leptosporangiate ferns, Cyatheaceae,
Plagiogyriaceae, Gleicheniaceae, and Osmundaceae

SASHIDHAR, B., D.K. Joshi, K. Sunar, M. Ghroui and A. Adholeya - Rhizophagus sp. nov. (acces-
sion CMICC/AM-1106) isolated from soils polluted with fly ash and heavy metals on the Deccan
Plateau of the Indian subcontinent

SRIVASTAVA, S., D. Cahill and A. Adholeya - Mycorrhiza as an elicitor for rosmarinic acid in a co-
culture system with hairy roots of Ocimum basilicum

Lightning Talks 2 - Prochnow Auditorium

BECQUER, A, K. Garcia, L. Amenc, S. Ruset, Y. Baeza, S. Zimmermann and C. Plassard - The
Hebeloma cylindrosporum phosphate transporter HcPT2 was involved in phosphate efflux at the
fungus-plant interface

TARKKA, M.T., F. Kurth, M. Bonn, F. Caravaca, L. Feldhahn, H. Maboreke, S. Maildnder, S. Her-
rmann, L. Ruess, S.D. Schrey and F. Buscot - Protective effects of mycorrhiza helper bacterium
against pathogens of pedunculate oak is mediated by induced defenses

LI, Z., S. Dearth, Q. Yao, J. Uehling, H. Castro-Gonzalez, S. Campagna, G. Hurst, J. Labbé and C.
Pan - Integrated proteomics/metabolomics reveals carbon source, nitrogen source, and potential
pathogenicity of an endobacterium of an endophytic fungus associated with Populus
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BOCAYUVA, M.F., C.A. Vieira, A.C.F Cruz, E.F. Freitas, T.G.R. Veloso and M.C.M. Kasuya - Hadrol-
aelia jongheana, endangered orchid: symbiotic propagation study case

DIAZ-ARIZA, L.A., A.L. Garcia Prieto, W.H. Sandoval, J.C. Duque Yate and A.M. Pedroza-Rodriguez
- Plant growth promoting fungi-PGPF associate with the ectomycorrhizal fungi Rhizopogon lu-
teolus and Pinus caribaea roots

KRANABETTER, J.M. - Diminished successional pathway or novel trajectory? Boreal ectomy-
corrhizal fungal communities 20 years after harvest-related disturbances of compaction
and organic matter removal

OWEN, S.M.,, L.C. Cottingham, C.A. Gehring, C.H. Sieg and P.Z. Fulé - Long-term effects of high-
severity wildfires on ectomycorrhizal fungal communities

SMITH, M.E., ZW. Ge, M. Reitman, R.H. Healy, T. Brenneman, G. Guevara and G.M. Bonito -
Elucidating biological complexity in pecan truffles (Tuber lyonii) and managed orchards of Pecan
trees (Carya illinoinensis) in the Southeastern USA

Lentendu, G., J. Schmidt, E. Schulz, F. Buscot and T. WUBET - Co-occurrence network patterns
of Medicago sativa rhizosphere microbiomes under soil nutrient pressure: cooperation or
competition among symbiotic fungi and bacteria?

CAMERON, D.D., R. Summers, E. Parker, H.B. Hughes, K.J. Field, S. Tille, M.M. Burrell, J. Ton, J.R.
Leake and A.P. de Luque - Mycorrhiza-induced pathogen resistance in wheat, more than the sum
of its parts?

SUZUKI, M., H. Shimura, C. Masuta, K. Tawaraya and T. Ezawa - Metagenomic analysis of vi-
romes in intercontinental isolates of Rhizophagus clarus suggests a long history of coevolution
between glomeromycotan fungi and double-stranded RNA viruses

SIKES, B.A., O.N. Lynch, B.L. Foster and K.A. Roccaforte - Overlapping network structure between
arbuscular mycorrhizal fungi, flowering plants, and their pollinators

WILLIAMS, S.E. and B. Heidel - Mycorrhizal characteristics of a rare endemic in a hyper-arid,
cryic environment

RAY, P, Y. Guo, M. Chi and K.D. Craven - A novel delivery system for the root symbiotic fungus,
Sebacina vermifera, and consequent effects on growth of five different cultivars of wheat in two
field locations

MANOHARACHARY, C. - Diversity and taxonomy of arbuscular mycorrhizal fungi and their role in
forestry and crop production

Coffee Break - Prochnow Atrium

Concurrent Session 4 - Prochnow Auditorium
Strategies to preserve and restore mycorrhizas for sustainable forestry

Organizers: J. Alvarez-Sanchez, UNAM, Mexico and_Hakan Wallander, Lund University, Sweden

ALARCON, A., R. Ferrera-Cerrato, A. Franco-Ramirez, A. Hernandez-Ortega, M.E. Diaz-Martinez,
L.V. Herndndez-Cuevas, P.A. Quintanar-Isaias and F.T. Davies Jr. - An overview about the study of
arbuscular mycorrhizal fungi under petroleum hydrocarbon-contaminated systems in Mexico

COWAN, A.D., J.E. Smith and S.A. Fitzgerald - Recovering lost ground: soil burn intensity impacts
on nutrients and ectomycorrhizal communities of ponderosa pine seedlings

DAHLBERG, A. - Conservation of ectomycorrhizal fungi in boreal forests - the significance of
retention forestry and the value of national red lists

DUCOUSSO, M., C. Henry, A. Houlés, A. Razafimamonijy, P. Andrianaivomahefa, A. Leveau, L.
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Hannibal, F. Carriconde, H. Ramanankierana, M. Lebrun, M.A. Selosse and P. Jourand - Mycor-
rhizal plant facilitation: a promising key tool for nickel mine site ecological restoration in
Madagascar and New Caledonia

GROVE, S., N.P. Saarman, G.S. Gilbert, K.A. Haubensak and I.M. Parker - Forest restoration fol-
lowing exotic plant invasion: the role of ectomycorrhizal fungi at forest edges

SHOTA, N., G. Qi, A. Tadanori and S. Norihiro - Toward production of salt-tolerant hybrid strains
of the ectomycorrhizal fungus Rhizopogon roseolus (=R. rubescens)

Concurrent Session 5 - High Country Conference Center, Agassiz/Fremont
Inter-kingdom relationships - mycorrhizal microbiome and foodweb interactions

Organizers: A. Bennett, The James Hutton Institute, Scotland and M. Hart, University of British
Columbia, Canada

BENNETT, A.E. - Can we make general statements about the effects of AM fungi on plant-insect
interactions?

CLOUTIER, V., J.A. Fortin, J. Ponchart, J. Bérubé, A. Desrochers and Y. Piché - Micromammal con-
sumption of hypogeous fungi in eastern Canadian boreal forests

DESIRO, A., P. Bonfante and G. Bonito - The fungal microbiome: a peek at plant-associated fungi
and their endobacteria

DICKIE, I.A., J.R. Wood, H.V. Moeller, T. Fukami and D.A. Peltzer - The co-invasion of ectomycor-
rhizal plants and fungi: complex interactions with fungi, animals, plants, and soil biota

LAMIT, L.J., P.E. Busby, M.K. Lau, Z.G. Compson, T. Wojtowicz, A.R. Keith, M.S. Zinkgraf, J.A. Sch-
weitzer, S.M. Shuster, T.G. Whitham and C.A. Gehring - Tree genotype mediates covariance
among disparate communities, from ectomycorrhizal fungi to lichens, arthropods and more

VAN DER HEIUDEN, M.G.A., C. Wagg, K. Schlaeppi, K. Hartman, S. Pellkofer, F. Bender, R. Wittwer
and E. Verbruggen - Linking soil biodiversity, mycorrhizal fungal diversity, and ecosystem multi
functionality

Concurrent Session 6 - High Country Conference Center, Rees/Doyle
Novel mycorrhizas

Organizers: S. Bellgard, Landcare Research, New Zealand and S. Pressel, Natural History Mu-
seum, London UK; Moderator: S.E. Williams, University of Wyoming, USA

BRUNDRETT, M. - The global importance of mycorrhizas: scaling up from roots to continents

TAYLOR, D.L., B. Sedillo, S.L. Fox and A. Enriquez - Deconstructing mycoheterotrophic networks:
narrowly specialized non-photosynthetic Corallorhiza orchids target abundant ectomycorrhizal
fungi linked to diverse host trees

FIELD, K.J., M.I. Bidartondo, W.R. Rimington, J.G. Duckett, D.D. Cameron, J.R. Leake and S. Pressel
- Comparative evolutionary physiology of Mucoromycotina and Glomeromycota symbionts in
basal land plants

Padamseem, M., R. JOHANSEN, A. Stuckey, S.E. Williams, J.E. Hooker, B. Burns and S.E. Bellgard -
The arbuscular mycorrhizal fungi colonising root nodules of New Zealand kauri (Agathis
australis)

PRESSEL, S. and J.G. Duckett - The biology of fungal symbioses in lower land plants

ICOM8 Banquet - High Country Conference Center Ballroom
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Symposium 3, Sponsored by New Phytologist - Prochnow Auditorium
Mycorrhizal movement of matter and energy from crossing membranes to biogeochemical cycles

Organizers: R. M. Miller, Argonne National Laboratory, USA and F. A. Smith, University of Ad-
elaide, Australia

P. BONFANTE - Arbuscular mycorrhizas: at the root of plant productivity

KAISER, C., M.R. Kilburn, P.L. Clode, J.B. Cliff, Z.M.Solaiman, M. Koranda, L. Fuchslueger and D.V.
Murphy - Exploring the transfer of recent plant photosynthates to soil microbes via the mycorrhi-
zal pathway

CHAGNON, P.L., R.L. Bradley and J.N. Klironomos - The structure of mycorrhizal interactions: the
need for a mechanism-oriented approach to interpret community-level patterns

Coffee Break - Prochnow Atrium

HASSELQUIST, N.J., D.B. Metcalfe, E. Inselsbacher, Z. Stangl, R. Oren, T. Nasholm and P. Hogberg
- Greater carbon allocation to mycorrhizal fungi reduces tree nitrogen uptake in a boreal forest

SMITH, J.M., M.D. Whiteside and M.D. Jones - Unexpected effects of host nitrogen status on
nitrogen distribution in a common mycorrhizal network

Zhang, L., F. Wang, F. Zhang and G. FENG - AM fungal hyphae exudates can prime a bacterium
mediated phytate mineralization in hyphosphere

WATTS-WILLIAMS, S.J., |. Jakobsen, T.R. Cavagnaro and M. Grgnlund - Local and distal effects of
arbuscular mycorrhizal colonisation on direct pathway Pi uptake and root growth in Medicago
truncatula

Buffet lunch - High Country Conference Center
Mlycorrhiza Journal Student Workshop - High Country Conference Center, Agassiz/Fremont

Poster Session 3 - High Country Conference Center Atrium

PS 3a: Mycorrhizal movement of matter and energy from crossing membranes to biogeo-
chemical cycles

GARCIA, K. and J.M. Ané - Mycorrhizal-dependent potassium nutrition of Medicago truncatula

Slavikova, R., M. Gryndler, D. Piischel, O. Beskid, M. Hujslova, H. Gryndlerova and J. JANSA - My-
corrhizal costs and benefits in C3 and C4 grasses at different P availabilities

KAZANSKI, C.E., S.E. Hobbie and P.B. Reich - Root and arbuscular mycorrhizal exudation under
different global change scenarios

KUGA, Y., N. Sakamoto, K. Nagata, T.-D. Wu, H. Yurimoto and J.-L. Guerquin-Kern - The plant cell
wall, where sugar is transferred, filtrated, and absorbed by arbuscular mycorrhizal fungi

MADDISON, J.H.A. and S. Simard - Investigating defense-related information transfer between
Douglas-fir trees via ectomycorrhizal networks

PAREDES, C.C., H. Wallander and R. Kjgller - Wood ash effects on ectomycorrhizal fungal myce-
lial production and N retention capacity
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PIERART, A., C. Dumat and N. Sejalon-Delmas - How do mycorrhizal symbiosis and organic mat-
ter influence metal(loid) (Cd, Pb, Sb) transfer from soil to edibles? Special focus on health threats
of urban and periurban soils

SATO, T., T. Ezawa, W. Cheng and K. Tawaraya - Release of acid phosphatase from extraradical
hyphae of the arbuscular mycorrhizal fungus Rhizophagus clarus under low P condition

THORLEY, R.M.S., D.J. Beerling, J.R. Leake and S.A. Banwart - The role of forest trees and their
mycorrhizal fungi in carbonate weathering and phosphorous biogeochemical cycling

WU, S., X. Zhang and B. Chen - Uptake, translocation, and transformation of chromium by arbus-
cular mycorrhizal fungi

PS 3b: Mycorrhizas and soil carbon sequestration

BARNER, J.C., T.R. Horton and R.D. Yanai - Belowground carbon allocation to ectomycorrhizal
fungi associated with Fagus grandifolia in response to N, P, and Ca additions in northern hard-
wood forests

CORRALES, A., S.A. Mangan, B.L. Turner, K. Heineman and J.W. Dalling - The Gadgil effect may
explain monodominance in tropical montane forest

GEPPERT, U., B. Winkler and K. Pritsch - Influence of drought and different nitrogen:phosphorus
ratios on the distribution of recently assimilated carbohydrates from **CO, to mycorrhizae
of Populus maximowiczii x P. nigra

HU, J., J. Dai, A. Yang, X. Cui, J. Wang, A. Zhu and X. Lin - The central role of arbuscular mycorrhizal
fungi in enhancing soil aggregation and organic C sequestration under no-tillage and residue
retention

HUPPERTS, S., J. Karst, K. Pritsch and S.M. Landh&usser - Phenology-mediated enzyme secretion
of aspen ectomycorrhizas in the boreal forest

KYIASHCHENKO, I., K.E. Clemmensen, E. Karltun and B.D. Lindahl - The effect of soil fertility on
fungal communities, enzyme activities, and soil carbon dynamics in unmanaged forests

OP DE BEECK, M., C.N. Cuevas, P. Persson and A. Tunlid - Soil organic matter degradation by
ectomycorrhizal fungi

SMITS, M.M.,, K. Clemmensen, B. Lindahl, D. Wardle, R. Carleer and J. Colpaert - The role of my-
corrhizal fungi in the buildup and breakdown of SOM

TANG, X., J. Liu, J. Zhang, L. Tong and S. Zhong - Mycorrhizal resource and its potential contribu-
tion to soil carbon sequestration in subtropical forests, southern China

P3c: Strategies to manage mycorrhizas for sustainable agriculture

AGUILAR, D.T,, L.L. Capistran, J. Banuelos and D.S. Hernandez - Field response of Cucumis sativus
to a combination of arbuscular mycorrhizal fungi, vermicompost, and different fertilization doses

APONTE-LOPEZ, C.M., M.J. Cafaro and L. Wessel-Beaver - Growth response of aji dulce (Capsi-
cum chinense) to commercial Glomus intraradices

BAHER, N. - Protective effect of AM fungi on nitrogen fixation and proline molecule as a stress
signaling in chickpea nodules under saline condition

de Araujo Pereira, A.P., M.C. Santana, J.A. BONFIM, D.L.C. Mescolotti and E.J.B.N. Cardoso -
Digging deeper: occurrence of arbuscular mycorrhizal fungi at different soil depths in Eucalyptus
grandis and Acacia mangium plantations
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BOYER, L.R., N. Gulbis, K. Hajdu and X. Xu - The use of AMF to improve soft fruit production in
commercial substrate growing systems

CHAN, M.K.Y. - The effects of land use change in tropical peat on vesicular arbuscular mycorrhiza
of sago palm (Metroxylon sagu Rottboll)

CHARTIER FITZGERALD, V., G. Hawley and J.F. Dames - Evaluation of ectomycorrhizal associa-
tions of Pinus patula seedlings

CHAVE, M. and V. Angeon, - Innovative design to manage mycorrhizas in agroecological crop-
ping systems

COBB, A.B. and G.W.T. Wilson - Mycorrhizas and alternative farm inputs: efficiency through soil
ecology

DELGADILLO, C.A., I.C. Ceballos, A. Rodriguez and |.R. Sanders - Intra-specific genetic variability
in arbuscular mycorrhizal fungi had an effect on starch production in field but not on starch quality

DESALEGN, G., R. Turetschek, H.P. Kaul and S. Wienkoop - Arbuscular mycorrhizal fungi inoculant
types affect growth parameters of Pisum sativum

Cuong, B.V. and P. FRANKEN - Acclimatization of arbuscular mycorrhizal fungi to heavy metal
stress

Smith, M.M., E.G. Johnson, D.O. Chellemi and J.H. GRAHAM - Effect of organic soil amendments
and continuous tomato monoculture on arbuscular mycorrhizal fungal communities

GUERRA SIERRA, B.E. - Does arbuscular mycorrhizae improve aluminum tolerance in oil palm?
An evaluation by confocal microscopy

JACH-SMITH, L.C. and R.D. Jackson - N fertilizer effects on arbuscular-mycorrhizae fungi abun-
dance and function in a perennial grass cropping system

KASUYA, M.C.M., B.C. Moreira, P. Prates Junior, T.C. Jordao, S.L. Sturmer and L.C.C. Salomao

- Mycorrhizal fungi improve resistance to Fusarium subglutinans f. sp. ananas in micropropaga-
tion-derived pineapple plantlets

KULKARNI, M.V. and M.P. Dudhane - Effect of Glomus fasciculatum on antioxidant enzyme re-
sponses in tomato plants infested with root-knot nematode

LANGENDORF, B., X. Xu, A. Hodge and P. Young - Arbuscular mycorrhizal fungi pre-inoculation
for improving the growth and health of strawberry (Fragaria x ananassa) planting materials
LOPEZ-CARMONA, D.A., E. Martinez-Romero, A. Alarcén, J.J. Pefia-Cabriales and J. Larsen - Im-

portance of natural communities of arbuscular mycorrhizal fungi on maize growth in different
mineral N and P fertilization scenarios

Morales-Londoiio, D.M., E. Meyer, D. Gonzalez, A. Gonzalez-Hernandez, S. Stofel, R.D. Armas,
C.R.F.S. Soares and P.E. LOVATO - Colonization extent and mycorrhizal responsiveness in geneti-
cally modified (Bt) maize using near isogenic lines and a landrace line

Liu, S., X. Guo, B. MAIMAITIILI, X. He and G. Feng - Indigenous arbuscular mycorrhizal fungi al-
leviate salt stress and promote growth of cotton and maize in saline fields

MAROZZI, G., B. Turchetti, D. Donnini, G.M.N. Benucci, G. Bonito and E. Albertini - Why white
truffles (Tuber magnatum) cannot be cultivated: isolation and characterization of micro-
organisms that may play a role in truffle mycorrhization and fruitbody production

MARTIN, F.F. - Nutritional, physiological and hormonal activity of Glomus iranicum tenuihy-
pharum var nova a promising species of arbuscular mycorrhiza fungus for intensive agriculture

NASRABADI, S.E., C.N Guppy, 0.G.G Knox, D Backhouse and R.E Haling, - Comparison of mycor-

rhizal colonization of cotton (Gossypium hirsutum L.) in sodic and non-sodic soil

OLIVEIRA, R.S,, I. Rocha, Y. Ma, A. Latr, M. Vosdatka and H. Freitas - Seed coating with inoculum
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of arbuscular mycorrhizal fungi as a sustainable approach for large-scale agriculture

PRATES JUNIOR, P., B.C. Moreira, M.C.S. Silva, K. Kemmelmeier, R.B.A. Fernandes, S.L. Stiimer,
M.C.M. Kasuya and E.S. Mendonc¢a - Community of arbuscular mycorrhizal fungi is affected by
management system in coffee plantations

RAJ, H. and S. Verma - Conjoint application of arbuscular mycorrhizal fungi, Azotobacter
chroococcum and Trichoderma viride, in solarised soil for the management of Fusarium wilt of
carnation

SAHARAN, K., L. Schiitz, A. Wiemken, T. Boller and M. Natarajan - Intercropped pigeon pea and
finger millet profit from each other via arbuscular mycorrhizal fungi (AMF) and plant growth
promoting rhizobacteria (PGPR) under drought conditions by “bioirrigation”

Suzuki, T., R. Tajima, S. Hara, T. Shimizu, T. Uno, T. Ito and M. SAITO - Effect of arbuscular mycor-
rhizal fungal inoculation on the growth of Welsh onions in soil rich in available phosphate, and
characterization of indigenous arbuscular mycorrhizal fungi isolated from the soil

SANCHEZ-LIZARRAGA, A.L., E.N. Marino-Marmolejo, D. Davila-Vazquez, L. Herndndez-Cuevas
and S.M. Contreras-Ramos - Variation in the population of arbuscular mycorrhizal fungi in an
agricultural soil irrigated with tequila vinasse

SINGH, R., S. Kumari, P. Dey, B. Sashidhar, S.K. Sundari and A. Adholeya - Mycorrhizae and cou-
pling beneficial organisms, complete package for sustainable agriculture

SITOLE, P. and J.F. Dames - Mycorrhizal fungi and associated bacterial interaction with Citrus
STURMER, S.L. - International Culture Collection of Glomeromycota (CICG): procedures and services

TAKTEK, S., H. Antoun, Y. Piché and J.A. Fortin - PSB highly attached to Rhizophagus irregularis
hyphae: in situ screening, in vitro function, and in vivo application

TILLE, S., D. Engelmoer, J. Ton, T. Kiers, G. Phoenix, J. Leake and D. Cameron - The impact of my-
corrhiza and plant growth promoting bacteria on phosphorus uptake of wheat (Triticum
aestivum) from inorganic and organic phosphorus forms

TREPANIER, M. and S. Gagné - Large-scale use of commercial mycorrhizal inoculant in agriculture

WAMHID, F., B. Jan, M. Sharif and F. Khan - Inoculation effect of arbuscular mycorrhizal fungi and
Azospirillum brasilense on yield and nutrient uptake of maize crop

KUMAR, S. and R Sultana — Examining the effect of an entomopathogenic fungus on the age of
Acrididae species

PS 3d: Mycorrhizas as mutualists - what do mycorrhizas teach us about cooperation and host
specificity?

ANTUNES, P.M., A.M. Koch, H. Maherali, J.N. Klironomos, O. Pietrangelo, J. Boudreau and L.
Sanderson - Inter- versus intraspecific variability in the arbuscular mycorrhizal (AM) symbiosis:
can adaptation of AM fungi to their host contribute to reduce variability in plant growth response?

BOGAR, L.M. and K.G. Peay - What stabilizes the ectomycorrhizal mutualism? An experimental
test of partner choice by Pinus muricata in association with Suillus brevipes

BUCKING, H., J.A. Mensah, C.R. Fellbaum, E.T. Kiers and P.E. Pfeffer - The composition of arbus-
cular mycorrhizal communities is determined by the nutrient demand of the host plant and the
availability of nutrients for the fungal symbionts

Salmeron-Santiago, I.A., J. Rivero-Bravo, M.J. Pozo-Jiménez and A.T. CHAVEZ-BARCENAS - Root
mycorrhization and its influence on relative expression of sucrose metabolism genes in above-
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ground and belowground tissues

GALINDO-FLORES, G.L., J. Alvarez-Sanchez, J. Marquez Guzman and A.L. Anaya Lang - Ontoge-
netic and histochemical study of the ectomycorrhiza formed by Suillus brevipes with Pinus hartwegii

HARUMA, T., K. Yamaji and H. Masuya - Root endophytes in Miscanthus sinensis promote the Al-
tolerance mechanism via increasing Fe absorption and producing siderophores

HAYWARD, J. and N.A. Hynson - Phylogenetically driven partner choice in the ectomycorrhizal
symbiosis

HOSHI, M., K. Yamaji and H. Masuya - Effect of 3’Cs on the symbiosis between Clethra barviner-
vis and root endophytes

JANOUSKOVA, M., J. Jansa, D. Piischel, A. VoFiskova, M. Kriiger and M. Vosdtka - Composition of
arbuscular mycorrhizal fungal communities as plant adaptation to environmental conditions?
JUAREZ-BARRADAS, R., G.L. Galindo-Flores, A. Estrada-Torres, |. Sdnchez-Gallen, C. Lara-
Rodriguez, L. Hernandez-Cuevas, A. Kong-Luz and R. Garibay-Origel - Arbuscular and ectomycor-

rhiza colonization of Coccoloba uvifera L. in a coastal dune in the Ria Lagartos Biosphere
Reserve, Yucatan, Mexico

LOFGREN, L., N.H. Nguyen and P.G. Kennedy, - Breaking out of a specific host lineage: Suillus
subaureus on angiosperm hosts in the Great Lakes region, USA

LONGWAY, L., J.E. Smith and D. Luoma - Comparing ectomycorrhizal fungus communities of un-
derstory giant chinquapin (Chrysolepis chrysophylla) and overstory Pinaceae in a mixed conifer
forest in central Oregon

Ibafiez, I. and S. MCCARTHY-NEUMANN - Effects of mycorrhizal fungi on tree seedling growth:
quantifying the parasitism-mutualism transition along a light gradient

MEACHUM, M.K. and J.D. Hoeksema - Genetic and temporal variation in resource prices of a
mycorrhizal market

Morgan, B., G.M. MUELLER and L. Egerton-Warburton - Host species drives arbuscular mycorrhi-
zal fungal community structure in a Mexican tropical seasonally dry forest

RASMUSSEN, S.R., W.S.G. Flichtbauer, M.H. Asmussen, M. Novero, A. Genre, P. Bonfante, J.
Stougaard and S. Radutoiu - Studies on the role of the LysM receptor kinase family in plant root
symbiosis with arbuscular mycorrhizal fungi

SHELDRAKE, M., - The responses of mycoheterotrophic plants and their arbuscular mycorrhizal
fungal symbionts to long-term fertilisation in a tropical forest

WILSON, G.W.T., R.M. Miller, Y. Wu and K. Haase - Genotypic variation among switchgrass culti-
vars influence mycorrhizal responsiveness

Lightning Talks 3- Prochnow Auditorium

NGWENE, B., J. Mertens, T. SplettstoRer, E. Gabriel and E. George - Influence of mineral nitrogen
sources (NO,-N vs. NH,*-N) on arbuscular mycorrhiza development and N transfer in a Rhizoph-
agus irregularis symbiosis

PUSCHEL, D., M. Janouskova, M. Hujslova, R. Slavikova, H. Gryndlerova and J. Jansa - Mycorrhi-
zal benefits to Andropogon gerardii are greatly promoted by N fertilization

BALDRIAN, P., M. Charvatova, T. Polackova and M. TomSovsky - Tree harvest induces dramatic
changes in the functioning of forest soils and largely affects both ectomycorrhizal and saprotro-
phic fungi
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THIRKELL, T.J., D.D. Cameron and A. Hodge - Resolving the ‘nitrogen paradox’ of arbuscular my-
corrhizas: fertilisation with organic matter brings benefits for plant nutrition and growth
CHEEKE, T.E., R.P. Phillips, A.L. Kuhn, A. Rosling, J.D. Bever and P. Fransson - Mycelial production
and standing fungal biomass are higher in temperate hardwood forests dominated by ectomycor-
rhizal trees than in forests dominated by arbuscular mycorrhizal trees

Fan, JW., Z.M. Solaiman, B.S. Mickan, Y.L. Du, F.M. Li and L.K. ABBOTT - Response of arbuscular
mycorrhizal fungi to defoliation of ryegrass (Lolium rigidum) as a function of soil depth
ALDRICH-WOLFE, L., R.J. Asheim, K.L. Black, E.D.L. Hartmann, P.G. Johnson, R.D. McGlynn, S.J.
Redmond, L.C. Schmaltz and W.G. Shivega - Effects of coffee farm management practices on
arbuscular mycorrhizal fungal communities

CICCOLINI, V., M. Opik, E. Bonari and E. Pellegrino - Arbuscular mycorrhizal fungal diversity in
Mediterranean drained peaty soils is affected by host plant and intensification of agricultural
land-use

LI, M. and A. Davis - Impact of arbuscular mycorrhizal fungi on crop and weed growth: potential
for conservation biocontrol of weeds

HURI, M. - Large-scale field application of mycorrhiza-based inoculants, a sustainable solution
for global food security

REINHART, K.O. - Mycorrhiza effects on semiarid grassland community structure and species in
the Northern Great Plains

CHAUDHARY, V.B., A. Antoninka, J. Bever, J. Cannon, A. Craig, J. Duchicella, A. Frame, C. Gehring,
M. Ha, M. Hart, J. Hopkins, B. Ji, N.C. Johnson, W. Kaonongbua, J. Karst, R. Koide, J. Lamit, L. Mc-
Cormack, J. Meadow, B. Milligan, J. Moore, T. Pendergast, B. Piculell, B. Ramsby, M. Rua, S. Simard,

S. Shrestha, J. Umbanhower, W. Viechtbauer, L. Walters, G.W.T. Wilson, P. Zee and J. Hoeksema -

MycoDB: a global database for mycorrhizal meta-analyses

HOEKSEMA, J.D., J.D. Bever, S. Chakraborty, V.B. Chaudhary, E.A. Housworth, W. Kaonongbua,
M.J. Lajeunesse, J.F. Meadow, B. Milligan, B.J. Piculell, M.A. Rua, J. Umbanhowar, W.
Viechtbauer and P.C. Zee - A phylogenetic meta-analysis of biotic and abiotic factors affecting
plant response to mycorrhizal fungi

RUA, M.A., A. Antoninka, P.M. Antunes, V.B. Chaudhary, C. Gehring, L.J. Lamit, B.J. Piculell, J.
Bever, C. Zabinski, J.F. Meadow, M.J. Lajeunesse, B.G. Milligan, M. Gardes, J. Karst and J.D. Hoek-
sema - Home-field advantage. Does the geographic origin of plants, mycorrhizal fungi and soil
determine plant responses to mycorrhizal symbioses?

WALLER, L.P., H. Maherali, Y. Lekberg, J.N. Klironomos, G.W.T. Wilson and J.L. Maron - Getting to
the root of species interactions: can we use plant functional traits to predict interactions with
AM fungi?

Coffee Break - Prochnow Atrium

Concurrent Session 7 - High Country Conference Center, Agassiz/Fremont
Mycorrhizas and soil carbon sequestration

Organizers: B. Lindahl, Swedish University of Agricultural Sciences, Uppsala, Sweden and M.
Rillig, Freie Universitat Berlin, Germany

FERNANDEZ, C.W., P.G. Kennedy and R.T. Koide - Carbon quality and N concentration control the
decomposition dynamics of ectomycorrhizal fungal necromass

VERBRUGGEN, E., J. Jansa, E.C. Hammer and M.C. Rillig - Arbuscular mycorrhizal fungi can stabi-

lize root-litter carbon in soil -
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FINZI, A. - Mycorrhizal fungi and coupled biogeochemical cycles at plot-to-global scales

HAGENBO, A, A. Ekblad, J. Kyiashchenko, K. Clemmensen, B.D. Lindahl, R.D. Finlay and P. Fransson
- Production and turnover of extramatrical mycelium in a nemo-boreal Scots pine chronosequence

HAMMER, E.C., M.C. Rillig and I. Jakobsen - Mycorrhizas: pipeline or director of belowground C
fluxes?

LIV, Z.F. and H. Wallander - Mycorrhizal fungi as drivers for soil carbon and nitrogen accumula-
tion on the volcanic island Surtsey, Iceland

Concurrent Session 8 - Prochnow Auditorium
Strategies to manage mycorrhizas for sustainable agriculture

Organizers: H. Feng, Lanzhou University, China and C. Hamel, Agriculture and Agri-Food Canada,
Canada

BENDER, S.F. and M.G.A. van der Heijden - Sustainable nutrient cycling through soil biota

CAVAGNARO, T.R,, S.J. Watts-Williams, T.M. Bowles and L.E. Jackson - The role of arbuscular
mycorrhizas in agriculture: insights from a mycorrhiza defective tomato mutant

CHEN, B.D., D. Xiang, E. Verbruggen, Y.J. Hu, Y.L. Chen and M.C. Rillig - Ecological drivers for the
biodiversity of AM fungi in the farming-pastoral ecotone of northern China

BAINARD, L., C. Hamel, B. Cade-Menun, P.L. Chagnon, K. LaForge and Y. Gan - Dissecting the
impact of land use on arbuscular mycorrhizal fungal communities in a semiarid prairie landscape

ADHOLEYA, A. - Seed coating by AMF: understanding challenges and evaluating potential ben-
efits in a few major crops

PELLEGRINGO, E., E. Bonari and L. Ercoli - The key role of the inoculation by arbuscular mycorrhizal
fungi on field crops in the Mediterranean basin

Concurrent Session 9 - High Country Conference Center - Rees/Doyle
Mlycorrhizas as mutualists - what do mycorrhizas teach us about cooperation and host specificity?

Organizers: J. Hoeksema, University of Mississippi USA, N. Nguyen and P. Kennedy, University of
Minnesota, USA

JI, B. and J.D. Bever - Plant preferential allocation and fungal reward decline with soil phosphorus:
implications for evolution of the mycorrhizal mutualism

FERNANDEZ, I., M.J. Pozo, S.C.M. van Wees, C.M.J. Pieterse and M.G.A. van der Heijden - Arabi-
dopsis-AM fungi, impossible relationship?

LIAO, H.L.,, Y. Chen, T.D. Bruns, K.G. Peay, J.W. Taylor, S.Branco, J.M. Talbot, |. Grigoriev, K. Barry,
D.W. Hoyt, C.D. Nicora, S.O. Purvine, K.H. Chen and R. Vilgalys - Common and unique (host-specific)
interactomes control ectomycorrhzal symbiosis between Pinus and Suillus

ROY, M., H. Schimann, R. Braga-Neto, L. Fernandez, J. Hackel, S. Manzi, R.A.E. Da Silva, J. Duque,
D. Frame, C. Decock and M.A. Neves - Diversity, distribution, and specificity of ectomycorrhizal
fungi in the Amazonian lowlands

HYNSON, N.A., M.I. Bidartondo and D.J. Read - Mycorrhizal specificity can lead to ecophysiological
plasticity in plants living off fungi
PLETT, J.M., A. Kohler, K.L. Plett, A. Livio, T. Tschaplinski, N. Engle, S. Piller, I.C. Anderson and F.

Martin - Picking partners: how transcriptomic, metabolomics, and proteomics work is shaping

our understanding of ectomycorrhizal host specificity
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7:00 - 10:00 PM Wines of the World
Chuck-wagon and dance at the Museum Club on Historic Route 66

Buses will leave from the High Country Conference Center beginning at 6:30 PM

NEED TO CROSS CHECK TIMES WITH HCCC & MUSEUM
CLUB
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Symposium 4 -Prochnow Auditorium
Mycorrhizas and global change
Sponsored by BOTANY

Organizers: J. Karst, University of Alberta, Canada and C. Urcelay, Universidad Nacional de Cér-
doba, Argentina

TRESEDER, K.K. - Mycorrhizal fungi may mitigate ecosystem responses to global change
ALLEN, E.B. - Impacts of nitrogen deposition and invasive species on arbuscular mycorrhizae and
their functioning

URCELAY, C., S. Longo, J. Geml, P. Tecco and E. Nouhra- Does climate or suitable ectomycorrhizal
symbionts constrain pine expansion along an altitudinal gradient?

Coffee Break - Prochnow Atrium

NUNEZ, M.A., T.R. Horton, J. Hayward, R.D. Dimarco, M. Sorensen and D. Simberloff - The role of
ectomycorrhizal fungi in Pinaceae invasions: evidence from Isla Victoria, Argentina

KARST, J., N. Erbilgin, G.J. Pec, PW. Cigan, A. Narjar, S.W. Simard and J. Cahill, Jr. - Ectomycorrhizal
fungi mediate transgenerational cascades in beetle-killed pine forests

KOOREM, K., O. Kostenko, B. Snoek, S. Geisen, K.S. Ramirez, R. Wilschut, M.M. Freixa and W.H.
van der Putten - Plants are expanding their range: does this affect their association with arbus-
cular mycorrhizal fungi?

Kim, Y.C., C. Gao, Y. Zheng and L.D. GUO - Responses of AM fungal community to warming, nitrogen
addition and increased precipitation in a semiarid steppe ecosystem

Buffet lunch - High Country Conference Center

Poster Session 4 - High County Conference Center Atrium
PS 4a Mycorrhizas and global change

ADELEKE, R.A. and C. Nwangburuka - Impact of soil stockpiling on distribution and diversity of
arbuscular mycorrhizal fungi

Hashem, A., A.A. ALQARAWI, E.F. Abd-Allah, D. Egamberdieva and M.S. Alwhibi - Role of arbus-
cular mycorrhizal fungi in mitigating abiotic salt stress in white lupine (Lupinus termis Forsik) via
the modulation of antioxidant defense systems

ANDERSON, I.C., J.M. Plett, B. Drigo, K. Keniry, F. Martin and A. Kohler - Impacts of climate
change factors on eucalypt ectomycorrhizal fungi

BELUS, M.T., B.A. Hungate, G.W. Koch and R.L. Mau - A decade of increased temperature affects
soil fungal communities

BUNN, R.A., PW. Ramsey and Y. Lekberg, - Do native and invasive plants differ in their interac-
tions with arbuscular mycorrhizal fungi? A meta-analysis

CLEMMENSEN, K.E., R.D. Finlay and B.D. Lindahl - How soil carbon stocks depend on shifting
mycorrhizal fungal guilds across forest-to-heath ecotones

DELAVAUX, C. - Nutrient enrichment effects on mycorrhizal fungi in southern Ecuador
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DEVAN, M.R. and D.L. Taylor - Fire, fungi, and the changing boreal forest

ESTRADA-LUNA, A.A., V. Olalde-Portugal, H.C.M. Torres, J.M. Torres and E.R. Chavez - Interac-
tion between Washingtonia robusta and root endophytes modify overall plant physiology and
metabolism to alleviate drought stress

Zhang, Q. and H. FENG - Influences of vegetation restoration on arbuscular mycorrhizal fungal in
an alpine steppe

GLASSMAN, S.1. and T.D. Bruns - Ectomycorrhizal fungal spore bank recovery after a severe forest
fire: some like it hot

HASSNA, F.M., D. Sidy, B.N.N. Yacine, D. Sally, M. Dominique, C.L. Lydie and P.D. Richard - Native
shrub management effects on soil arbuscular mycorrhizae: optimization and adaptation to simu-
lated climate changes in Sahelian agroecosystems

HAYER, M., E. Schwartz, C. Gehring, L. Flores-Renteria, A. Krohn and P. Dijkstra - Cheatgrass
invasion alters the arbuscular mycorrhizal fungal community composition of sagebrush shrublands

HORTON, T.R., M.A. Nufiez, S. Ashiglar, T.E. Lewandowski, J. Hayward, D.P. Swaney and M.K.N.
Sgrensen - Spore dispersal in ectomycorrhizal Basidiomycota with implications for the invasive
success of suilloids fungi

KLABI, R., H.B. Terrence, C. Hamel, A. Iwaasa, M. Schellenberg, A. Raies and M. St-Arnaud - Con
tribution of legumes to the production of sustainable forage and plant nitrogen and to increase
soil AM fungal diversity in grassland communities

KROHN, A.L. and C.A. Gehring, - Host tree genetics influences rhizosphere total fungal and ecto-
mycorrhizal fungal communities in pinyon pine

LIV, Y., N.C. Johnson, M. Lin, G. Shi, S. Jiang, X. Ma, G. Du, L. An and H. Feng - Phylogenetic struc-
ture of arbuscular mycorrhizal community shift in response to increasing soil fertility

LUOMA, D.L. and J.L. Eberhart - Relationships between Swiss needle cast and ectomycorrhizal
fungus diversity

MALTZ, M.R. and K.K. Treseder - Sources of inocula influence mycorrhizal colonization of plants
in restoration projects: a meta-analysis

ODOH, N., K. Oluwasemire, A. Lopez-Montes, R. Abaidoo and R. Asiedu - Bio-fortification with
mycorrhizae: a treatment to extend yam cultivation to the low rainfall semi-arid zone of West Africa

PATTERSON, A.M., L. Flores-Renteria and C.A. Gehring, - Plant genetic versus environmental
determinants of ectomycorrhizal fungal community composition and growth in Colorado pinyon
pine (Pinus edulis)

POWELL, J.R., Y. Zheng and |.C. Anderson - Large compositional shifts in mycorrhizal fungal com-

munities in a Eucalyptus saligna plantation due to fertilisation, irrigation, and stochastic
community assembly

Benhiba, L., A. Essahibi, F.M. Oussouf and A. QADDOURY - Use of the arbuscular mycorrhizal
symbiosis as biological tools to improve plant growth and tolerance to drought and poor soils:
date palm as a model

REMKE, M.J., M. Bowker and N.C. Johnson - The role of mycorrhizae and soil organism communities
in restoring a native grass, Bouteloua gracilis, in the face of a dynamic climate and exotic species
invasion

ROMERO-MUNAR, A., C. Cabot, E. Baraza, J. Cifre and J.C. Gulias - Arbuscular mychorrhiza Rhi-
zophagus irregularis and Funneliformis mosseae does not ameliorate Arundo donax plantlets
response to short time salinization

Adholeya, A., R. Singh, C. Manoharacharya and T.P. SANKAR - Mycorrhiza Network at TERI New
Delhi since 1988 to date: a journey of progress and achievements
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SLAVIKOVA, R., J. Jansa, D. Piischel, M.A. Ali, E. Frossard and H.A. Gamper - Arbuscular mycor-
rhizal symbiotic functioning along an experimental soil gradient

SMITH, J.E., A.D. Cowan and A. Jumpponen - Assessing temperature-related changes to soil fungal
communities through next generation sequencing

TEDERSOQ, L. - Does plant richness and host identity affect diversity of mycorrhizal fungi? Lessons
from local- to global-scale studies

TIKVIC, 1., D. Ugarkovi¢, Z. Zgrabli¢ and N. Pernar - The impact of waterlogged conditions on the
development of pedunculate oak (Quercus robur L.) seedlings and ectomycorrhizae

TIRUVAIMOZHI, Y.V., V. Varma and M. Sankaran - Does eutrophication affect the interactions of
arbuscular mycorrhizae with tropical dry forest tree seedlings?

TOURTELLOT, S.G., P.E. Hulme and I.A. Dickie - Can mycorrhizal interactions be linked to invasion
success of introduced Eucalyptus species in New Zealand?

WAMHL, A.-L., L. Tillet, G. Niedrist, G.J. Lair, U. Tappeiner and T. Spiegelberger - Arbuscular mycor-
rhizal fungi in mountain grassland show altitude and host-plant dependent responses to
future climate conditions

WALKER, J.K.M,, I.C. Anderson and J.R. Powell - Environmental drivers of ecto- and endomycor-
rhizal dynamics in Eucalyptus species

PS 4b: Diversity and biogeography of mycorrhizal fungi

BAE, Y.R., H.K. Han and A.H. Eom - Identification of orchid mycorrhizal fungi in roots of the en-
dangered orchid Cypripedium macranthum in Korea

GUOQ, Q, C. Hu, X. Wang and X. He - Spatial distribution of AM fungi in the rhizospheres of Am-
mopiptanthus mongolicus associated plants in Inner Mongolia, northwest China

Salinas-Escobar, L.A., A.M. Gonzalez-Flores, A.M. Montiel-Gonzalez, A. Estrada-Torres, J.A.R.

Zapata, P. Guadarrama-Chavez, |. Sdnchez-Gallen, F.J. Alvarez-Sanchez and L.V. HERNANDEZ-
CUEVAS - Habitat disturbance affects communities of arbuscular mycorrhizal fungi of coastal
sand dunes and tropical dry forest at Ria Lagartos Biosphere Reserve, Mexico

ITOO, Z.A., M.A. Shah and Z.A. Reshi - Diversity of arbuscular mycorrhizas associated with saf
fron in the Kashmir valley, India

Korhonen, A., T. Repo and T. LEHTO - Freezing tolerance of mycorrhizal and non-mycorrhizal
Scots pine seedlings

MOLINIER, V., D. Wipf, C. Murat, R. Splivallo, S. Egli and M. Peter - Treasures of the forest: towards
understanding life history of Tuber aestivum

MUIJICA, M.L., F. Pérez and M.A. Selosse - What drives mycorrhizal community structure? Using
orchids as a study model

PETERSON, K.A. and D.M. Eissenstat - Spatial distribution of arbuscular mycorrhizal fungi in
apple root systems

PIETRAS, M. - Ectomycorrhizal fungus assemblages on Douglas fir and American white pine out-
side natural range

PURAHONG, W., F. Buscot and T. Wubet - Hard to compete: mycorrhizal versus wood-decaying
fungi in deadwood across highly diverse subtropical forest ecosystems

Riccioni, C., C. MURAT, H. De La Varga, F. Todesco, A. Rubini, B. Belfiori, T. Payen, F. Le Tacon, C.
Robin, F. Paolocci and F. Martin - Comparative genomics and population genetics provide
new insights on the life cycle of the black truffle of Périgord (Tuber melanosporum Vittad.)
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SCHOPS, R., T. Wubet, H. Bruelheide and F. Buscot - Soil fungal diversity and community compo-
sition in the rhizosphere mycobiome of grassland ecosystems along land use gradients

SENE, S., A. Geoffroy, J. Lambourdiére, M. Sauve, A.G. Diédhiou, S.N. Sylla, M.A. Selosse and A.
Ba - Diversity and genetic structure of Scleroderma bermudense population associated
with Coccoloba uvifera (L.) L. in these origin and introduction regions

Colombo, R.P., V.A. SILVANI, M.V. Scorza, L.F. Bidondo, C.P. Rothen, M.E. Benavidez, A. Scotti,
M. Pérgola, S. Fracchia and A.M. Godeas - Arbuscular mycorrhizal fungal diversity in
high-altitude hypersaline Andean wetlands studied by 454 pyrosequencing metagenomic
and morphological approaches

SUN, Q., X. He and L. Zhao - Spatial distribution of dark septate endophytes in roots of Ammopi-
ptanthus mongolicus and its associated plants

SUNAR, K., B. Sashidhar, M. Ghorui, P. Ahuja, A. Pandit, V. Ali, S. Saxena and A. Adholeya - Mul-
tipronged approaches for characterization of arbuscular mycorrhizal fungal isolates from diverse
ecological zones of India and their effect on growth and nutrient uptake in tomato plants

SUZ, L.M,, S. Kallow, K. Reed, M.I. Bidartondo and N. Barsoum - Mycorrhizal assemblages in pure
versus mixed Scots pine plantations in England

TAUSCHKE, M., K. Pirhofer-Walzl, Z. Kayler, M. Glemnitz, M. Miiller and A. Gessler - Within- field
variation and ecosystem function of arbuscular mycorrhiza in agricultural landscape laboratories
(AgroScapelabs)

Tiirkoglu, A., M.A. Castellano, J.M. TRAPPE and M.Y. GUngor - Turkey’s diverse geography and
climates foster a rich hypogeous mycota

WALLANDER, H. and N. Rosenstock - Succession of ectomycorrhizal fungi in mesh bags over a
three year period in a fertilized and unfertilized Norway spruce forest

XIE, Z., Y. Li, F. Tian, X. Zhang and J. Zhang - Genetic Populations Structure of the fungus Floccu-
laria luteo-virens in Qinghai-Tibet Plateau region revealed by SSR markers

W., J. Zhang, J. Yan, L. Zhao and X. He - Species diversity and ecological distribution of arbuscular
mycorrhizal fungi of Hedysarum leave in Saibei desert steppe

PS 4c

AHUIJA, P, K. Sunar, B. Sashidhar, M. Ghorui and A. Adholeya - Morphotaxonomic, fatty acid
methyl esterase profiling and rDNA sequence based characterization of arbuscular mycorrhizal
fungi obtained from arid and semi-arid regions of India

AKHTAR, O., H.K. Kehri and V. Khare - Application of arbuscular mycorrhizal fungi for cultivation
of aromatic plant Cymbopogon flexuosus in alkaline soils of Uttar Pradesh, India

AL-BARAKAH, F.N. and M.A.U. Mridha - Large-scale inoculum production of arbuscular mycor-
rhizal fungi with Sesbania bispinosa in calcareous soils in Saudi Arabia

ARRIAGADA, C., H. Herrera, R.Valadares and D. Contreras - Mycoheterotrophy in Chilean endemic
orchids. exploring their mycorrhizal status

BABALOLA, O.A., A.A. Olubode, M.O. Atayese, M.O. Dare and C.O. Adejuyigbe - Assessment of
community structure of arbuscular mycorrhizal fungi associated with rice varieties in five states
of Nigeria
BAOHANTA, R., H. Randriambanona, M.D. Andrianandrasana, H.T. Andrianarimanana, E.
Rajaonarimamy, A.T. Razakatiana, R. Duponnois and H. Ramanankierana - Management
of mycorrhizal fungal propagules by using pioneer plant species in disturbed sclerophyllous
forest in Madagascar
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BHANDARI, P. and N. Garg - Arbuscular mycorrhiza mediates silicon uptake and improves nutri-
ent status, restores ionic balance as well as resultant yield in Cicer arietinum L. genotypes sub-
jected to long term salinity

CARBALLAR-HERNANDEZ, S., L.V. Hernandez-Cuevas, A. Alarcén, R. Ferrera-Cerrato, N.M.
Montafo-Arias, J. Larsen and A.M. Montiel-Gonzalez - Community composition and structure of
arbuscular mycorrhizal fungi in the rhizosphere of poblano pepper

CARVALHO, M., |. Brito, L. Alho and M.J. Goss - Assessing the progress of colonisation by arbus-
cular mycorrhiza of four plant species under different temperature regimes

GHORUI, M., K. Sunar, B. Sashidhar and A. Adholeya - A combined morphological, biochemical
and molecular approach for diversity analysis of arbuscular mycorrhiza fungal obtained from
sub Himalayan regions of Mukteshwar, India

GUOQ, J., X. Peng, G. Xin and W. Hu - A potential strategy of mangrove associates to reduce the
stress of tide flooding, mediated by arbuscular mycorrhizal fungus and dark septate endophytes

HUANG, H., S.C. Shao and J.Y. Gao - A survey into the mycorrhizal fungal diversity of Dendrobium
devonianum: an endangered Chinese endemic orchid in Xishuangbanna’s tea plantations

HUMAIRA, S., B. Jan, M. Sharif, F. Wahid and F. Khan - Wheat yield, phosphorus and nitrogen
uptake as affected by inoculation of arbuscular mycorrhizal fungi and composts of different
organic materials

KAUR, A. - Nitrogen acquisition by ectomycorrhiza
KELLER-PEARSON, M. and S.M. Schwab - Survey of ericoid mycorrhizae in the Pacific Northwest

LI, B., C. He, Y. Chen, B. Chen and X. He - The colonization and species diversity of dark septate
endophytes in roots of Ammopiptanthus mongolicus of desert ecosystem in Inner Mongolian China

NURBAITY, A., E.T. Sofyan and J.S. Hamdani - Responses of potato (Solanum tuberosum) to Glomus
sp. combined with Pseudomonas diminuta at different rates of NPK fertilizers

NWANGBURUKA, C.C., R. Adeleke, K. Oyekale, O. Denton, D.S. Daramola and A.W. Olugbenga -
Vegetative growth and yield response of five Amaranthus cruenthus accessions to poultry manure
(PM), arbuscular mycorrhizal fungus (AMF), combination of AMF-PM, and inorganic fertilizer

OPIRO, K.L. - Quantitative assay of ectomycorrhiza of Pinus caribaea in a nursery in Uganda

Akpinar, C., I. ORTAS and A. Demirbas - Phosphorus and mycorrhizae inoculation effect on wheat
yield and nutrient uptake under field conditions

PANDEY, R. and N. Garg - Higher salt tolerance of Rhizophagus irregularis inoculated pigeonpea
plants is reflected in terms of more efficient symbioses and trehalose turnover in nodules

PANWAR, V., A. Aggarwal, I. Sharma and M.S. Saharan - Efficacy of arbuscular mycorrhizal fungi
(AMF) as a biofertilizer and biocontrol agent in wheat crop

REDDY, M.S., M. Kour, R. Marmeisse and L. Fraissinet-Tachet - Potential involvement of Pisolithus
albus metallothionein in heavy metal tolerance during mycorrhizal symbiosis

SAMANTA, S., J. Adhikary and N. Verma - Screening of indigenous mycorrhizal fungi for increasing
the growth, yield, and nutrient status of Capsicum annuum and Solanum melongena

in red lateritic soil

SAMBODO, C., F.E. Astanti and Sukarsono - Ectomycorrhizal garden as fruiting body provider

SHI, N., R. Cao and G. Feng - Drought stress does not impact arbuscular mycorrhizal community
structure

WANG, F., M. Kertesz, R. Jiang, F. Zhang and G. Feng - Compositions of bacterial community as-
sociated with extraradical mycelia of Funneliformis mosseae response to phosphorus forms in
the leek hyphosphere
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ZHANG, J. and X. Tang - Stocks of glomalin-related soil protein and its potential influences on soil
organic carbon sequestration in subtropical forests in China

Lightning Talks 4 - Prochnow Auditorium

STUTZ, J.C. and A.O. Valencia - Effectiveness of urban preserves in maintaining biodiversity of
mycorrhizal fungi in desert ecosystems

DUELL, E.B., G.W.T. Wilson and K.R. Hickman - Above- and belowground responses of native and
invasive prairie grasses to elevated temperatures and drought

GONCALVES, S.C., N. Mesquita, L. Bittleston, N. Vargas, I.A. Dickie, J. Geml and A. Pringle -
Potential distribution and identity of introduced Amanita muscaria worldwide

KOHOUT, P., K. Stajerova, M. Hejda, R. Sudova, Z. Sykorova, L. Tedersoo and P. Pysek - I’ll scratch
your back and you scratch mine: plant introductions as drivers and passengers of global ecology
and geography of mycorrhizal fungi

CEBALLOS, I.C., A. Rodriguez and |.R. Sanders - Mass-produced genetically modified Rhizophagus
irregularis alter cassava production in field

QIN, H., H.L. Wang and Q.F. Xu - Long-term fertilizer application effects on the soil, root arbuscular
mycorrhizal fungi, and community composition in rotation agriculture

SHAO, S.C., H. Huang, J. Gao, L. Qiang and Y. Hu - Using symbiotic seed germination to restore
over-collected medicinal orchids: the practice of “restoration-friendly cultivation” in Southwest
China

ORTAS, L., I.A.M. Ahmed, F. G6l and G. Koskeroglu - Effect of different mycorrhizae species with
and without biochar application on plant growth

Nguyen, N.H., L. Williams, J.B. Vincent, J. Cavender-Bares, P.B. Reich and P.G. KENNEDY - Guild-
specific links between soil fungal diversity and plant phylogenetic diversity in a field-based tree
experiment

KRZNARICH, S., A. Antoninka, B.M. Stevens and N.C. Johnson - Community patterns of arbuscular
mycorrhizal fungal spores in the Serengeti

HART, M. - Revisiting the Driver/Passenger Hypothesis along a successional gradient

HENKEL, T.W. and M.E. Smith - Hosts, niches, and resources - drivers of ectomycorrhizal fungal
diversity in tropical rainforests

BITTERLICH, M., J, Grafe and P. Franken - Photosynthesis in mycorrhiza symbiosis: distinguishing
between the impact of nutritional, hormonal, and stomatal responses on host photosynthesis

SCHIEBOLD, J.M.l., M.I. Bidartondo, P. Karasch, B. Gravendeel and G. Gebauer - Clades of mycor-
rhizal fungi differentiate isotope abundance patterns of partially mycoheterotrophic species in
the orchid genus Epipactis

RINI, MLV. and M. Faria - Time of inoculation determines the success of arbuscular mycorrhizal
fungal symbiosis in oil palm (Elaeis guineensis Jacq.) seedlings

HAGE-AHMED, K., J. Kramer and S. Steinkellner - Arbuscular mycorrhiza and Fusarium oxysporum
f-sp. lycopersici interactions in intercropping systems

Coffee Break - Prochnow Atrium

IMS Business Meeting, ICOM 9 Announcement and Student Awards - Prochnow Auditorium

Thank you and safe travels!
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Awards

J.L. Harley Medal

Given by: New Phytologist and International Mycorrhiza Society

The J.L. Harley Medal is to be awarded for the best paper presented by a graduate student. The medal is also accompanied by prize
money of £200 (GBP).

Barbara Mosse - Laval Université Prize
Given by:Laboratoire de mycologie, Centre d’étude de la forét, Université Laval

To be awarded to a graduate student as the first runner up for best oral presentation on any aspect of mycorrhiza research. The
prize will consist of a certificate and 100$US.

International Mycorrhiza Society Prize

Given by:International Mycorrhiza Society
To be awarded to a graduate student as the second runner up for best oral presentation on any aspect of mycorrhiza research. The
prize will consist of a certificate and US $100.

Mycorrhiza Prize
Given by: The Journal Mycorrhiza (published by Springer-Verlag GmbH)

To be awarded for the best poster presentation by a graduate student on any aspect of mycorrhiza research. The prize will consist of
a certificate and voucher for US $250 toward the purchase of any book available at www.springer.com.

Larry Peterson Anatomy Prize

Given by: Larry Peterson
To be awarded to a graduate student for the best poster presentation on the structure of mycorrhizas . The prize will consist of a copy
Mpycorrhizas: Anatomy and Cell Biology, certificate, and US $100.

Ultimate Mycorrhiza Application for Harnessing Agriculture Resources Integration
(UMAHARI) Award

Given by: Alok Adholeya

The participants of below 30 years are encouraged to nominate/register themselves for this award constituted and enacted by Dr. Alok
Adholeya in fond memories of his Father and Mother. Through this award a best poster and a best oral presenter will be selected by
an independent jury. The young researchers who have worked in application research of mycorrhiza towards product or inoculants
would be considered for these two awards. The award includes cash prize of $ 100 each besides a certificate and citation.

BioSyneterra Prize
Given by: Peter Moutoglis, BioSyneterra Solutions, Inc.

To be awarded for the best oral presentation by a graduate student with emphasis on applied research and innovative/industrial
applications of mycorrhizas. The prize will consist of a certificate and US $100.



Awards

New
Phytologist

CONFIRMED — CONTACTED: SARAH LENNON (for HOLLY SLATER)

The IMS / New Phytologist J. L. Harley Medal
Awarded for the best paper presented by a graduate student at ICOM

Mycorrhizal research has been marked by a number of pioneers whose activities encompassed the latter part of the 19th
century and the early part of the 20th century. However, it was the publication in 1959 of the first edition of ‘The Biology of
Mycorrhiza’ that provided the turning point in the history of research in this field. This book by John Laker Harley was the
first to bring mycorrhiza and mycorrhizal research to a wide audience.

Professor Harley was a first class scientist who used the most recent biochemical and physiological techniques (including
radioactive tracers) to elucidate some of the functional mechanisms of ectomycorrhizas. His approaches, and those of his
many students, were always imaginative and rigorous, and served to demonstrate the fundamental importance of the
ectomycorrhizal symbiosis. As well as being an excellent experimental scientist, Professor Harley, always affectionately
known by his friends and colleagues simply as ‘Jack’, was an outstanding communicator. His enthusiasm for
ectomycorrhiza, and his lively lecturing style, stimulated a marked increase in research into other categories of
mycorrhizas, including arbuscular and ericoid mycorrhizas, and brought mycorrhizas to the attention of ecologists and
plant physiologists. His work set the stage for mycorrhizal research as we know it today and he was instrumental in the
development of many scientific careers in this discipline around the world.

Jack’s series of landmark papers on the physiology of ectomycorrhizas were published in New Phytologist starting in
1950, and from 1961 to 1983 he edited the journal, establishing its reputation as a home for top-quality mycorrhizal

research.

Through creation of ‘The New Phytologist Harley Medal’, the International Mycorrhiza Society (IMS) and New Phytologist
highlight John Laker Harley’s career as a model for younger scientists to follow. The medal is awarded, at each
International Conference on Mycorrhiza (ICOM), to the graduate student who is deemed to have presented a paper which
best emulates the rigorous approaches to mycorrhizal research that Professor Harley pioneered during his lifetime. The

medal is also accompanied by prize money of £200 (GBP).

Any bona fide graduate student enrolled in an institution of higher learning or recently graduated (6 months before the first
date of the international meeting) is eligible. An abstract must be submitted at the ICOM at which the student will compete
for the Award (for details concerning abstract submission and deadlines see the ICOM announcements). All students who

wish to compete for the award must indicate this by checking the appropriate box on the abstract form.

Every effort will be made to ensure that each student in the competition has a fair evaluation and an equal chance of
winning the award. Oral presentations will be evaluated by a panel of judges and the final choice of the winner will be
decided by the IMS Awards Committee. The merit of each paper will be judged on the basis of scientific content (60%)

and presentation (40%).
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CONFIRMED — CONTACT: YVES PICHE

Barbara Mosse - Laval Université Prize

Given by: Laboratoire de mycologie, Centre d’étude de la forét, Université Laval

To be awarded to a graduate student as the first runner up for best oral presentation on any aspect of
mycorrhiza research. The prize will consist of a certificate and 100$US.

TINN

Interuational Aycorriiza Society

CONFIRMED

IMS Prize

Given by: International Mycorrhiza Society

To be awarded to a graduate student as the second runner up for best oral presentation on any aspect of
mycorrhiza research. The prize will consist of a certificate and 100$US.

@ Springer

CONFIRMED AS PER ICOM8 WEBSITE

Mycorrhiza Prize

Given by: The Journal, Mycorrhiza

To be awarded for the best poster presentation by a graduate student on any aspect of mycorrhiza research.
The prize will consist of a certificate and voucher for 250$US towards the purchase of any book available at

www.springer.com.




CONFIRMED

Larry Peterson Anatomy Prize
Given by: Larry Peterson
To be awarded to a graduate student for the_best poster presentation with emphasis on the structure of

mycorrhizas. The prize will consist of a certificate, 100$US and a copy of the book ‘Mycorrhizas: Anatomy
and Cell Biology'.

CONFIRMED — CONTACT: ALOK ADHOLEYA

Ultimate Mycorrhiza Application for Harnessing Agriculture Resources Integration (UMAHARI
Award)

Given by: Dr. Alok Adholeya

The participants of below 30 years are encouraged to nominate/register themselves for this award
constituted and enacted by Dr. Alok Adholeya in fond memories of his Father and Mother. Through this
award a best poster and a best oral presenter will be selected by an independent jury. The young
researchers who have worked in application research of mycorrhiza towards product or inoculants would be
considered for these two awards. The award includes cash prize of $ 100 each besides a certificate and

citation.

I BIOYY

CONFIRMED - CONTACT: PETER MOUTOGLIS

BioSyneterra Prize

Given by: Peter Moutoglis of BioSyneterra Solutions Inc.
To be awarded for the best oral presentation by a graduate student with emphasis on applied research and
innovative/industrial applications with mycorrhizas. The prize will consist of a certificate and 100$US.




LT 3-6 Response of arbuscular mycorrhizal fungi to defoliation of ryegrass (Lolium rigidum) as a function
of soil depth

Fan, J.W.'2, ZM. Solaiman?, B.S. Mickan?, Y.L. Du', FM. Li' and L.K. ABBOTT?

nstitute of Arid Agroecology, Lanzhou University, Lanzhou, China; 2School of Earth and Environment, The
University of Western Australia, Crawley, 6009, Australia, Lynette. Abbott@uwa.edu.au.

Abstract: Grazing can alter abundance and diversity of arbuscular mycorrhizal (AM) fungi. We investigated how
defoliation influenced mycorrhiza formation in relation to soil depth. Mycorrhizas were assessed in simulated
pasture swards of ryegrass (Lolium rigidum cv. Wimmera) grown for six months in a glasshouse. Defoliation was
imposed at two frequencies throughout the growing period and control plants were not defoliated. The sward was
grown in soil from an annual pasture in southwestern Australia with a naturally occurring community of AM
fungi. Mycorrhizas were assessed in three layers of the soil profile (0-5, 5-10, 10-15 cm). The three defoliation
treatments were compared for their effects on several root traits (root length, root mass, specific root length),
nutrient uptake, concentration of soluble carbon and soil microbial biomass in rhizosphere and bulk soil, and
mycorrhiza formation (% root length colonized, root length colonized, relative abundance of dominant AM fungal
morphotypes). The proportion of roots colonized by AM fungi increased with increasing defoliation frequency,
regardless of soil depth. In contrast, the length of root colonized by AM fungi decreased with defoliation, most
markedly below 5 cm. Within sections of root colonized by one of the two dominant morphotypes of AM fungi,
the occurrence of vesicles decreased with increasing defoliation frequency at each soil depth. The pattern of
vesicle abundance in roots colonized by this morphotype corresponded with the concentration of soluble carbon
and microbial biomass carbon in the rhizosphere and bulk soil. Overall, more vesicles were present when soluble
carbon was higher, indicating that vesicle formation by this fungus was limited by the availability of soluble
carbon. Effects of defoliation on both the proportion of roots colonized by AM fungi and the length of roots
colonized could have implications for mycorrhiza function as well as for mycorrhiza formation from season to
season.

PS 4-1 Impact of soil stockpiling on distribution and diversity of arbuscular mycorrhizal fungi
ADELEKE, R.A.!? and C. Nwangburuka'-

"Microbiology and Environmental Biotechnology Research Group, ARC-Institute for Soil, Climate and Water,
Pretoria, South Africa, adeleker@arc.agric.za; Environmental Sciences and Management (Subject Group:
Microbiology), North-West University, Potchefstroom Campus, Potchefstroom, South Africa; *Department of
Agronomy, Babcock University Ogun state, Nigeria.

Abstract: Arbuscular mycorrhizal (AM) fungi are an integral part of a functional terrestrial ecosystem because of
their influence on nutrient cycling and plant responses to stress. We assessed the AM fungal distribution in a
selection of stockpiled soils excavated during opencast mining activities in the Mpumalanga province of South
Africa. There is ample evidence that top soil stripping during stockpiling activities alters most soil physical
properties leading to a decline in soil biological status and organic matter in reclaimed systems. To accommodate
natural soil variation across the coal mining areas of the Highveld, a number of stockpile study sites (three) were
established at various coal mines. Research sites included Kleinkopje (Mine A), Dorstfontein (Mine B) and
Klipspruit (Mine C). For each of these sites, control sites (agricultural farmland) were identified for sample
collection and analyses. At each site, sampling of stockpiled topsoil and subsoil was carried out. Stockpiled soils
across the mine fields were then characterised for their AM diversity. To capture the diversity of AM fungi present
in maize fields, we established trap cultures for each individual field sampling point as well as their controls, using
maize plants to bait AM fungi and support their sporulation under shared conditions of a climate controlled
greenhouse. We were able to investigate stockpiled-influenced diversity patterns. We found irregularities in the
AM fungal taxon abundances. There was no consistency in abundance and distribution across the various topsoil
and subsoil. Our results therefore suggest that species distribution and diversity were significantly affected by soil
stockpiling.

CS 8-5 Seed coating by AMF: understanding challenges and evaluating potential benefits in a few major
crops

ADHOLEYA, A.!
'The Energy and Resources Institute, D S Block, Lodi Road, New Delhi, India, Adholeyal @gmail.com.

Abstract: Seed treatment with pesticides and biological agents is used widely to improve seed vigor and promote
consistent germination. The use of AMF for seed treatment has been much less well explored. This is primarily
attributed to the complexity of the interactions of AMF with other biologicals and chemicals applied to the seed
coat. The impact of seed treatments with fungicides and insecticides on AMF was evaluated in a series of
experiments. Chemical treatments of seeds reduced the ability of AMF to colonize emerging roots. Various



formulations and application methods revealed that seed priming and encapsulation can promote AMF
colonization and increase nutrient acquisition by selected crops.

Field response of Cucumis sativus to a combination of arbuscular mycorrhizal fungi, vermicompost, and
different fertilization doses

PS 3-20 AGUILAR, D.T.!, L.L. Capistran', J. Banuelos' and D.S. Hernandez'

"Universidad Veracruzana, Lomas del Estadio S/N, Zona Universitaria, CP 91000, Xalapa, Veracruz, México,
doratrejo@gmail.com.

Abstract: Crop production usually employs inorganic fertilizers at ever increasing costs. It has been estimated that
for cucumber production utilizing 500 kg/ha of fertilizer, this input represents 25% of the total production costs.
Moreover, application of inorganic fertilizers in monocultures for more than 10 years has resulted in soil
acidification and reduction in soil fertility. Arbuscular mycorrhizal fungi (AMF) are a potential biological
alternative to reduce this impact. Therefore, a field study was conducted to compare cucumber response to two
fertilizer rates, with and without vermicompost, and with and without AMF inoculation. The experiment was a
factorial design with randomized blocks, eight treatments, and four replicates (factor 1 - AMF, factor 2 -
vermicompost, factor 3 - 2 rates of fertilizer). The evaluated parameters were: AMF root colonization, plant
height, number of flowers, number of fruits, yield in two harvests, shelf life, firmness, cucumber length, diameter,
circularity, width, size, area, and perimeter. We found significant differences due to the AMF treatment for most of
the fruit parameters assessed. The additive effect of the AMF and 50% of the fertilizer, promoted a higher number
of flowers. There were no differences in yield in the AMF-50% fertilizer and vermicompost compared to the
controls. We observed that the addition of AMF could reduce the application of inorganic fertilizer.

PS 2-34 No response of maize mycorrhizas to herbivory by Spodoptera frugiperda
AGUILAR-AGUILAR, R.!?2, Y. Carreon Abud?, E. del Val de Gortari' and J. Larsen!

'Research Institute of Ecosystems and Sustainability, National Autonomus University of Mexico, Morelia 58190
Mexico, aguilaricardo@hotmail.com; 2Faculty of Biology, University of Michoacan San Nicolas de Hidalgo,
Morelia 58030, Mexico.

Abstract: Response of maize mycorrhizas to fertilization, plant genotype, and insect herbivory by the fall
armyworm (Spodoptera frugiperda) was examined in a growth chamber pot experiment with a randomized
factorial design. The main factors studied included 1) maize genotype (landrace and hybrid), 2) fertilization
(mineral and vermicompost), and 3) S. frugiperda (with and without). Each of the eight treatments had six
replicates for a total of 72 experimental units. Plants were grown in an agricultural soil from a maize field mixed
with sand (1:1, w/w). Fertilizer, in terms of minerals (full) and vermicompost (10%, v/v), was added to the soil
prior to sowing. Four weeks after sowing, five S. frugiperda larvae (stage L3) were applied to the plants. All plants
were then covered with a white transparent cloth to maintain the larvae in their respective treatments. Insects were
left feeding for ten days, and then plants were harvested. Variables measured included shoot and root dry mass,
arbuscular mycorrhizal fungi (AMF) root colonization, Pythium root infection, and biomass and length of S.
frugiperda larvae. Insect herbivory caused total foliage damage independent of maize genotype and fertilization.
The highest biomass of S. frugiperda larvae was found in association with fertilized plants. Herbivory had no
effect on AMF root colonization, but increased root infection by the oomycete pathogen Pythium sp. in roots of
landrace maize occurred in combination with vermicompost. In conclusion, our results indicate that maize
mycorrhizas may maintain their photosynthate sink strength despite the complete foliar damage caused by insect
herbivory.

PS 4-57 Morphotaxonomic, fatty acid methyl esterase profiling and rDNA sequence based characterization
of arbuscular mycorrhiza fungi obtained from arid and semi-arid regions of India

AHUJA, P.!, K. Sunar!, B. Sashidhar!, M. Ghorui! and A. Adholeya'

!Centre for Mycorrhiza Research, Biotechnology and Management of Bioresources Division, The Energy and
Resources Institute (TERI), New Delhi, India, priya.ahuja@teri.res.in.

Abstract: The occurrence and diversity of arbuscular mycorrhiza fungi (AMF) associated with plants growing in
west and northwest regions of India was investigated. A total of 171 trap cultures were raised from eighteen
regions of (West) Gujarat and 23 trap cultures from three regions of (North-West) Rajasthan. Trap cultures were
screened for abundance of AMF spores and monosporals were raised with Sorghum bicolor as the host plant. A
total of 447 monosporal cultures were obtained from all these regions. A multiple approach for species
identification comprised of light and scanning electron microscopy based morphotaxonomic analysis, Fatty Acid
Methyl Ester (FAME) profile based biochemical profiling and nuclear encoded ITS-LSU based molecular
identification was carried out. Morphological studies of AMF showed globose, subglobose, ovoid, oblong, and



irregular shapes of the spores. The colour of the spores ranged from hyaline, orange, pale yellow to yellow brown
with spore size ranging from 60-260 um. Morphological characters were found to be unique within certain genera
and families. FAME profiles showed that all the AMF spores contain marker fatty acid C 16:1 (C-9) as well as
other 27-30 different fatty acids among which seven of them were common to most of the genera. The n-rDNA
sequences containing the ITS-LSU sequences were used to confirm the identity of the AMF isolates through
BLAST analysis and phylogenetic studies. Characterization of these cultures enumerated a variety of species like
Glomus etunicatum, Funneliformis mossae, Rhizophagus irregularis, Funneliformis coronatum, Acaulospora sp.,
and Paraglomus sp. Among all the AMF isolates Glomus etunicatum and Funneliformis sp. were the dominant
species. Diversity of AMF in our study suggests that this could be an opening point for the development of well
performing and adapted inocula suitable for crop improvement in arid and semiarid regions.

PS 4-58 Application of arbuscular mycorrhizal fungi for cultivation of aromatic plant Cymbopogon
flexuosus in alkaline soils of Uttar Pradesh, India

AKHTAR, O.!, HK. Kehri! and V. Khare!
"Department of Botany, University of Allahabad, Allahabad, U.P., 211002, India, ovaidakhtar@gmail.com.

Abstract: Essential oils are in constant demand all over the world and constitute an important sector of trading in
the international market. In most of the developing countries, including India, the commercial cultivation of
aromatic plants is now focused on marginal lands, which are lying fallow at present. One of the important
categories of such soil is alkaline soil that occupies an extensive area in the Indo-Gangetic plains of northern
India. However, poor physical property, high pH, high ESP, and accumulation of CO3 and HCOs" ions of the soil
render it inhospitable for normal crop production. Application of arbuscular mycorrhizal (AM) fungi seems to be a
promising option. In view of the above-stated facts, the present study has been planned to explore the potential for
indigenous AM fungi to improve the establishment, survival, and performance of the aromatic plant Cymbopogon
flexuosus in alkaline soil. A pot experiment has been conducted with four different treatment series using a
complete randomized design under greenhouse conditions. Data on growth, and microbiological and physiological
parameters were recorded. Alkalinity adversely affected root/shoot biomass and essential oil production in C.
flexuosus. Addition of AM fungi nullified the adverse effects of alkalinity to a greater extent, and improved the
overall performance by providing nutritional, as well as non-nutritional benefits, like increased photosynthetic
pigments and protein content, reduction in proline concentration, low permeability of the root plasma membrane,
and increased antioxidant defense system by increasing catalase and ascorbate activity. Detailed results will be
presented during conference proceedings.

CS 4-1 An overview about the study of arbuscular mycorrhizal fungi under petroleum hydrocarbon-
contaminated systems in Mexico

ALARCON, A.!, R. Ferrera-Cerrato', A. Franco-Ramirez', A. Hernandez-Ortega'2, M.E. Diaz-Martinez', L.V.
Hernandez-Cuevas®, P.A. Quintanar-Isaias* and F.T. Davies Jr.

"Departamento de Microbiologia, Postgrado de Edafologia, Colegio de Postgraduados, aalarconcp@gmail.com;
2Facultad de Ciencias Bioldgicas y Agropecuarias, Universidad de Colima; *Centro de Investigacion en Ciencias
Biologicas, Universidad Autonoma de Tlaxcala, *Universidad Autondma Metropolitana-Iztapalapa; >Department
of Horticulture, Texas A&M University, USA.

Abstract: Arbuscular mycorrhizal fungi (AMF) are significant biological components in the rhizosphere, and can
improve growth, nutrition, and adaptation of plants under stressful environmental conditions. Mexico is an
important country for exploiting and producing oil byproducts and, as a consequence, these industrial activities
represent a potential risk for soil contamination affecting plant growth and microbial diversity. Thus, studies
focused on the ecology of AMF in soils chronically contaminated with petroleum hydrocarbons have demonstrated
the presence of these fungi in the rhizosphere of grass species and citrus trees. Furthermore, the application of
polycyclic aromatic hydrocarbons (PAHs), such as phenanthrene or benzo[a]pyrene, 51gn1ﬁcantly diminished
spore germination under in vitro conditions. Using mesocosms containing agricultural soil contaminated with
several concentrations of crude oil during a 2-year study, it was determined that the AMF population (determined
by the presence of spores) showed variation in the abundance and presence of AMF species. In addition, the
benefits of AMF to plants used for phytoremediation of petroleum-contaminated soils demonstrated that these
fungi enhanced some physiological responses such as photosynthesis and water use efficiency (e.g., Lolium
perenne) and improved growth and nutritional status (e.g., Melilothus albus). Likewise, the inoculation of
Medicago sativa with AMF resulted in attenuation of oxidative stress due to diesel contamination and improved
root hydraulic conductance. Finally, the benefits of AMF during a phytoremediation process are also related to
improved dissipation of diesel, crude oil, or PHA s (~20%) when inoculated alone or in combination with
hydrocarbonoclastic bacteria or filamentous fungi such as Cunninghamella elegans or Trichoderma species.

PS 1-1 Communities of arbuscular mycorrhizal fungi in five ecosystems at the Tlaloc Volcano, Mexico



Franco-Ramirez, A.!, L.V. Hernandez-Cuevas?, A. ALARCON!, J.J. Almaraz', J. Pérez-Moreno', R. Ferrera-
Cerrato!, F.J. Alvarez-Sanchez®, A.T. Chavez-Barcenas* and S.L. Stiirmer’

"Postgrado de Edafologia, Colegio de Postgraduados, aalarconcp@gmail.com; *Centro de Investigacion en
Ciencias Bioldgicas, Universidad Autonoma de Tlaxcala; *Facutad de Ciencias, Universidad Nacional Auténoma
de México; “Facultad de Agrobiologia "Presidente Juarez", Universidad Michoacana de San Nicolas de Hidalgo;
SDepartamento de Ciencias Naturais, Universidad Regional de Blumenau, Brazil.

Abstract: Ecological studies concerning the evaluation of richness and diversity of arbuscular mycorrhizal fungi
(AMF) of temperate forests of Mexico are scant. This study evaluated the presence of AMF morphospecies of
rhizosphere samples from five ecosystems from the Tlaloc Volcano (Estado de Mexico): agricultural sites (2626-
2986 m a.s.l.), Cupressus forest (2771-2991 m a.s.l.), Quercus forest (2726-2991 m a.s.l.), Abies forest (3093-3489
m a.s.l.), and Pinus forest (3675-3935 m a.s.l.). AMF spores were extracted and identified from field samples, and
from trap cultures after one and two years of propagation under greenhouse conditions, and identified through
morphological analysis of spore walls. Species richness and diversity indices were calculated after species
identification and spore counting, and presence-absence data were used for similarity analysis among vegetation
types. Agricultural sites had the highest AMF richness (8 species from field samples), Quercus and Pinus forests
showed the lowest values of AMF richness (5 and 4 species, respectively). Agricultural sites had the highest
values of Shannon index (1.947) being statistically different from all other areas (1.7 for Cupressus forest to 1.3
for Pinus forest values) (Bootstrap analysis, p=5%). AMF species composition in field samples of Cupressus and
Quercus forests were the most similar each other (0.54 Sorensen index value). Trap cultures increased the AMF
richness in all vegetation types, being most favorable for Cupressus, agricultural sites, and Abies, which increased
from 6 to 14 species, from 8 to 13 species, and from 4 to 9 species, respectively after two years; Quercus and
Pinus had the lowest richness, from 5 to 6 species, and from 4 to 5 species each. Richness increased after AMF
propagation. AMF communities from each type of vegetation of Tlaloc Volcano have particular properties and
assemblages of AMF species, even after analysis.

PS 4-59 Large-scale inoculum production of arbuscular mycorrhizal fungi with Sesbania bispinosa in
calcareous soils in Saudi Arabia

AL-BARAKAH, F.N.! and M.A.U. Mridha'

Soil Science Department, College of Food and Agricultural Sciences, King Saud University, P. O. Box. 2460
Riyadh 11451, Saudi Arabia, barakah@ksu.edu.sa.

Abstract: Sesbania bispinosa (Jacq.) W.F. Wight, a tropical legume plant was grown under greenhouse conditions
in calcareous soils collected from different locations with different types of vegetation to study the infectivity of
arbuscular mycorrhizal fungi (AMF). Soil samples were collected from seven locations (Al-Khabia, Al-Khararah,
Al-Ghat, Dirab, Huraymila, Thumamah, and Umm Al Khappas) for the present study. The seeds of Seshania were
sown in soils kept in replicated plastic pots containing 1 kg of soil. The roots and soil samples were collected after
30, 45 and 60 days of growth to record the infectivity of arbuscular mycorrhizal fungi (AMF). The total
colonization with mycelium, as well vesicular and arbuscular colonization varied among locations. AMF
infectivity began after 30 days of growth and increased up to 60 days of growth in all the soils. Increases in
vesicles and arbuscules were recorded with increased age of the plants also. The highest percentage of vesicles
was observed after 60 days of growth and it was varied among the soils from different locations. The same trend
was followed in case of arbuscular colonization. The structural colonization was recorded to highlight the
importance of colonization and it was also varied with location and age of the plants. The diversity of AMF spore
populations was recorded and mostly different types of Glomus spp. were found from the soils. It was concluded
from the present study that Sesbhania plants may be introduced in calcareous soils of Saudi Arabia as mycotrophic
green manure plants for sustainable agriculture in Saudi Arabia.

PS 1-2 Changes in ectomycorrhizal fungal community composition and diversity along a two-million year
coastal dune chronosequence in a biodiversity hotspot

ALBORNOZ, F.E., F.P. Teste!?, H. Lambers', M. Bunce*, D.C. Murray*, N.E. White* and E. Laliberté'-

School of Plant Biology, The University of Western Australia, 35 Stirling Highway, Crawley (Perth), WA 6009,
Australia, felipe.albornozramirez@research.uwa.edu.au; 2Grupo de Estudios Ambientales, IMASL-CONICET &
Universidad Nacional de San Luis, Avenida Ejercito de los Andes 950, San Luis 5700, Argentina; Institut de
Recherche en Biologie Végétale, 4101 Sherbrooke Est, Montréal, QC H1X 2B2, Canada; *Trace and
Environmental DNA (TrEnD) Laboratory, Department of Environment and Agriculture, Curtin University, Perth,
Western Australia 6102, Australia.

Abstract: Ectomycorrhizal (ECM) fungi enhance plant nitrogen (N) and phosphorus (P) acquisition. During long-
term soil and ecosystem development, plant growth shifts from being N-limited to P-limited. However, how
community composition and diversity of ECM fungi change during ecosystem development remains unknown. We



studied ECM communities and diversity along a two million year Australian dune chronosequence, which shows a
clear shift from N- to P-limitation of plant growth with increasing soil age. We hypothesised that ECM community
composition strongly varies along the chronosequence, reflecting soil properties, and that diversity increases
during pedogenesis. We grew two ECM plant species in soils collected from five distinct chronosequence stages,
and quantified ECM operational taxonomy units (OTU) and diversity on roots using next-generation sequencing.
To distinguish changes in ECM community composition due to soil properties vs ECM inoculum, we used three
soil treatments: 1) unaltered soil from each stage (“as is”), i1) triple-pasteurised, mixed soil from all five stages,
with addition of live soil inoculum from each particular stage (“specific inoculum”), and iii) triple-pasteurised soil
from particular stages, with addition of mixed live inoculum from all five stages (“average inoculum”). We
obtained 175 unique ECM OTUs. ECM differed considerably among chronosequence stages in the “as is”
treatment, and these differences were associated with shifts in soil pH and nutrients. Furthermore, OTU richness
declined with soil age in the “as is” treatment. In contrast, there were no differences in ECM community
composition or richness in the other two soil treatments. We suggest that strong changes in ECM community
composition and diversity along this chronosequence do not simply reflect differences in soil abiotic properties or
ECM inoculum, but reflect complex long-term interactions between these factors. Finally, we surmise that the
decline in OTU richness is due to few ECM species being effective at acquiring P from severely P-impoverished
soils.

LT 3-7 Effects of coffee farm management practices on arbuscular mycorrhizal fungal communities

ALDRICH-WOLFE, L.' R.J. Asheim', K.L. Black!, E.D.L. Hartmann', P.G. Johnson!, R.D. McGlynn!, S.J.
Redmond!, L.C. Schmaltz' and W.G. Shivega'

'Biology Department, Concordia College, Moorhead, Minnesota 56562 USA, laldrich@cord.edu.

Abstract: The majority of crops are cultivated on farms that fall along a continuum from conventional to organic
management, and coffee is no exception. How do differences in management affect mycorrhizal associations?
What are the long-term consequences for soil fertility? We sought to address the first question by comparing
management practices and their effects on soil parameters, including coffee root colonization and species richness
of arbuscular mycorrhizal (AM) fungi, for 25 coffee fields in two regions of Costa Rica. Four factors consistently
differed between conventionally-managed and organic fields: shade, shade tree diversity, leaf litter, and available
nitrate in the soil. Organic fields had more than twice as many shade tree species, twice as much shade, nearly
twice as much leaf litter, and one-third as much soil nitrate as conventional fields. Root colonization by AM fungi
declined with elevation. Consequently, root colonization was higher in coffee from organic fields than in coffee
from conventional fields, but only in the lower elevation coffee-growing region. Root colonization was positively
correlated with aspects of tree cover (shade, leaf litter, tree richness) and negatively correlated with soil nitrate
availability. Species richness of spores of AM fungi did not differ between organic and conventional farms.
However, our study of coffee root fungi in these fields using high-throughput sequencing of the internal
transcribed spacer (ITS) region of ribosomal DNA found negative correlations of richness with soil nitrate and
phosphorus availability, and positive correlations of richness with aspects of tree cover. Our results suggest, to the
extent that root colonization by AM fungi is important for coffee production and richness of AM fungi is important
for long-term soil fertility, that coffee farms managed for tree species diversity, soil cover, and minimal additions
of nitrate, will maintain higher root colonization by and a greater diversity of AM fungi.

SY 4-1 Impacts of nitrogen deposition and invasive species on arbuscular mycorrhizae and their functioning
ALLEN, E.B.!

"Department of Botany and Plant Sciences and Center for Conservation Biology, University of California
Riverside, Riverside, CA 92521 USA, edith.allen@ucr.edu.

Abstract: Anthropogenic nitrogen (N) deposition and invasive species have major impacts on global biodiversity,
along with land use change and climate change. Invasive species are causing vegetation-type conversion across the
globe, sometimes driven by N deposition. They also have major impacts on mycorrhizal diversity and functioning,
as observed in California coastal sage scrub, a Mediterranean-type shrubland. N deposition that originates from
fossil fuel emissions and agriculture creates gradients downwind of sources of emission from high to low
deposition. One gradient ranging from 20 to 8 kg N ha''yr! resulted in a soil gradient with 90 to 10 pg/g
extractable N, and was assessed for arbuscular mycorrhizal fungi (AMF). The richness of AMF morphospecies
increased along this gradient from 12 to 19 species, with a lower proportion of large-spored species in high-N
soils. Both spore density and shrub root colonization increased along the N gradient. Invasive annual grass
productivity also increased under elevated N, providing fuel for more frequent fires. A greenhouse experiment was
done to assess the impacts of AMF inoculum from high and low N soils on the native shrub Artemisia californica
and the exotic grass Bromus rubens. Invasive grasses are preferential hosts for the fine AMF Glomus tenue which
is indifferent to elevated N in promoting host response, while native species host multiple species of coarse AMF
that are poor mutualists under elevated N. Artemisia had a negative growth response to inoculum from high-N
soils, while Bromus had a positive response, in part explaining the poor post-fire recruitment of Artemisia in high-



N soils. Shifts in species composition and functioning of AMF may drive vegetation-type conversion from native
shrubland to exotic grassland.

LT 1-12 The response of fungal communities to nitrogen and phosphorus fertilization in a spruce forest
ALMEIDA, J.P.', N. Rosenstock' and H. Wallander!

"Microbial Ecology Group, Department of Biology, Lund University, Ecology Building Sélvegatan 37 Lund-
Sweden, jpalmeidava@gmail.com.

Abstract: Nitrogen (N) and phosphorus (P) are the two most important macronutrients in plant nutrition and
ectomycorrhizal fungi are able to mineralize and transfer these nutrients to plants in exchange of photosynthetic
carbon. The flux of N and P into the plants may vary depending on the mycorrhizal fungal community
composition because ectomycorrhizal species differ in their abilities to mineralize and transfer N and P. A
community composition analysis was performed in an experimental Norway spruce forests in southern Sweden
using next generation sequencing. Fungal ingrowth mesh bags were placed in N and N plus P fertilization plots to
evaluate fungal community composition changes in different fertilization regimes. Additionally, to test the
influence of a P source, some mesh bags were amended with apatite (1%) and were compared with mesh bags
filled with quartz. The statistical analysis showed that ectomycorrhizal communities in apatite mesh bags were
significantly different from the communities in quartz mesh bags in the control and in the N treatment, but not in
the N plus P treatment. Phosphorus fertilization in this treatment probably alleviated the P limitation, which
impaired the response to the apatite addition. The ectomycorrhizal species Boletus badius was more abundant in
the N treatment than in the control or the N plus P treatment. Additionally, B. badius was more abundant in mesh
bags with apatite than in mesh bags with quartz in all fertilization treatments. Its increase in abundance in apatite
mesh bags suggests that it may be more efficient in utilizing P from the apatite compared to other ectomycorrhizal
fungal species. Ectomycorrhizal diversity did not show any clear pattern among the fertilization treatments, or
between apatite and quartz mesh bags. Gene expression studies of P uptake will be conducted under controlled
laboratory conditions with this species. Moreover, oxalic acid accumulation in mesh bags from the experimental
plots will be used as a proxy for apatite weathering.

PS 4-2 Role of arbuscular mycorrhizal fungi in mitigating abiotic salt stress in white lupine (Lupinus termis
Forsik) via the modulation of antioxidant defense systems

Hashem, A.!, A.A. ALQARAWI?, E.F. Abd-Allah?, D. Egamberdieva® and M.S. Alwhibi!

"Department of Botany and Microbiology, Faculty of Science, King Saud University, Riyadh 11451, Saudi Arabia,
alqarawi@ksu.edu.sa; “Department of Plant Production, Faculty of Food and Agricultural Sciences, King Saud
University, Riyadh, Saudi Arabia; Institute for Landscape Biogeochemistry, Leibniz Centre for Agricultural
Landscape Research (ZALF), 15374 Miincheberg, Germany.

Abstract: Antioxidants protect plant organelles from oxidative damage caused by abiotic salt stress. In this study,
we investigated the role of selected arbuscular mycorrhizal fungi (AMF) on the induction of acquired systemic
resistance in white lupine (Lupinus termis Forsik) against the adverse impact of salinity (200 mM NaCl) via
production of reactive oxygen species (ROS) and enzymatic as well as non-enzymatic antioxidants. The results
indicated that salt stress increased the levels of malondialdehyde (MDA) and hydrogen peroxide (H.0.), however
the usage of AMF resulted in decreased levels of both MDA and H>O». Salinity caused substantial increases in
both the enzymatic (glutathione reductase, catalase, superoxide dismutase, ascorbate peroxidase) and non-
enzymatic antioxidants (monodehydroascorbatereductase, glutathione S-Transferase, dehydroascorbatereductase,
glutathione, oxidized glutathione) of L. termis. The soil application of AMF had a positive impact on the oxidative
system in salt stressed plants. In the absence of salt stress, AMF activated acquired systemic resistance, shifting
the plant physiology towards anabolism. In conclusion, AMF could protect white lupine plants against the abiotic
damage of salt and allow them to withstand its deleterious impact.

PS 1-3 The origins of regional species pools among North American ectomycorrhizal fungi: mapping
predictions based on alternative hypotheses

ALTWASSER, B.A.!, B.J. Pickles?, M.M. Hart' and J. Pither!

Trving K. Barber School of Arts and Sciences, Department of Biology, University of British Columbia, Okanagan
campus, 3187 University Way, Kelowna, BC V1V 1V7 Canada, brittany altwasser@hotmail.com; >Department of
Forest Sciences, University of British Columbia, 2424 Main Mall, Vancouver, BC V6T 1Z4 Canada.

Abstract: Research examining diversity patterns among ectomycorrhizal fungi (EMF) has begun to broaden its
scope, from a long-standing focus on patterns within individual forest stands and landscapes, to a growing interest
in variation across biogeographic extents. However, the emerging patterns are difficult to interpret, as we presently
have a limited understanding of how richness and composition of regional species pools (RSPs) vary



geographically, and more fundamentally, of how the RSPs of EMF originate. Here, we propose and explore
alternative hypotheses about the origins of RSPs within North America, with the ultimate objective being to
optimize future sampling efforts aimed at obtaining a more thorough and accurate accounting of how EMF
diversity varies throughout the continent. We first provide an overview of the various local- to biogeographic-
scale factors that have been hypothesized to influence EMF diversity. We then present maps that combine these
factors in ways that reflect alternative hypotheses about the relative importance of processes acting on local versus
regional spatial scales, and on short versus long temporal scales. Our maps therefore represent hypothesis-specific
predictions about how RSP diversity should vary geographically within North America. Although qualitative, our
analyses reveal potential “hotspots” of RSP diversity that reflect the geographical convergence of multiple
processes (e.g., contemporary soil conditions, historical habitat) that are thought to enhance EMF diversity. We
then compare our qualitative predictions to emplrlcal observations, and assess how past sampling efforts intersect
the prediction space of our alternative hypotheses. We conclude with a map depicting priority areas for future
sampling within North America.

LT 1-4 Diversity of ectomycorrhizal fungi from a Mexican tropical dry forest
ALVAREZ-MANJARREZ, J.! and R. Garibay-Orijel!

"Laboratorio de Sistematica y Ecologia de Micorrizas, Instituto de Biologia, UNAM, Tercer Circuito s/n, Ciudad
Universitaria, C.P. 04510 México, D.F., México, julieta.micorriza@gmail.com.

Abstract: Most works about ectomycorrhizae are focused in temperate and boreal forests. The explorations in the
tropics have been increasing in tropical rain forest, leaving behind the tropical dry forest (TDF) ecosystem, that
cover 1048700 km? in the Neotropics. This study was made at the Chamela Biological Station (19° 30' N, 105° 03'
W) in Jalisco, Mexico, where the principal ecosystem is the TDF. Our aim was to describe the diversity of
ectomycorrhlzal mushrooms either way by their sporocarps or ectomycorrhizae (ECM). All the sporocarps were
sampled and below them we collected soil-cores. In total we sampled 29 ectomycorrhizal fungi sporocarps
(Tomentella, Tremelloscypha, and Thelephora). The soil was sieved, and roots were revised with a
stereomicroscope. All root tips with ECM appearance were characterized by morphotypes and their DNA was
extracted. To recognize the mycobionts we amplified the ITS from ECM and sporocarps. The sequences were
assembled to 97% similarity to form MOTUs, giving a total of 10 MOTUs and 9 unique sequences. The most
abundant ECM was Tremelloscypha sp., Thelephora versatilis, and Clavulina sp. 1. The rarefaction analysis
showed that we have not saturated the species accumulation curve yet. For the recognition of the phytobiont, we
amplified the rbcL region from cpDNA. The molecular marker only resolved to family level and determined that
Achatocarpaceae, Araliaceae, Fabaceae subfamilies Caesalpinioideae and Papilionoideae, Moraceae,
Nyctaginaceae, Polygonaceae, and Sapotaceae presented ectomycorrhizal associations. Although Fabaceae is the
most diverse family in the study site, this was not the main ectomycorrhizal host family. Preliminarily, our data
suggest that in this ecosystem the ECM fungi have a strong host preference and specificity. Given that ECM hosts
are scattered in the area, the ectomycorrhizal fungi distribute in small islands according to its host abundance and
distribution.

PS 2-16 Is the extraradical mycelium of arbuscular mycorrhizae related to biomass and osmotic potential
changes in two species in a pasture derived from a tropical rain forest?

ALVAREZ-SANCHEZ, J.!, A. Serrano-Ysunza', I. Sanchez-Gallen! and N. Chavarria'

lDepartamento de Ecologia y Recursos Naturales, Facultad de Ciencias, Universidad Nacional Autdbnoma de
Meéxico, javier.alvarez@ciencias.unam.mx.

Abstract: Tropical rain forest deforestation is a large-scale disturbance that has an impact on environmental
conditions at different scales. Studies in the Los Tuxtlas forest (Veracruz, Mexico) confirm that temperature,
humidity, and pH change across the border between cattle pastures and conserved forest, but it is not known how
these changes modify arbuscular mycorrhizal fungi (AMF) functioning. Our main goal was to assess the response
of tropical forest seedlings and their associated mycorrhizal fungi under water stress conditions, and to analyze the
effects of the plant-fungi relationship of the fungal counterpart. Two tree species were selected, Poulsenia armata
(shade tolerant) and Trema micrantha (light demanding), and grown in a cattle pasture for nine months. Prior to
transplant, we applied one of two treatments, with or without (control) AMF inoculation. The previously
inoculated plants of both species had the highest mean extraradical mycelium production, intraradical
colonization, and osmotic potential (p<0.05). By the end of winter the hydric status of both plant species reached
its lowest value, close to wilting point. The treatment x collection time interaction was a significant factor
(p<0.05) for relative growth rate and intraradical colonization of P. armata; the highest percent colonization values
coincided to the lowest growth rates for this species. AMF inoculation assured tropical rain forest seedling
performance under drastic environmental conditions before reaching a water stress threshold. After reaching the
threshold, both plant and fungi had low functioning. This should be taken into account in order to improve the
results of rain forest restoration strategies.



PS 4-1 New Neotropical genera of ectomycorrhizal sequestrate Boletaceae
AMSES, K.R.!, TF. Elliott?>, M.E. Smith® and T.W. Henkel!
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Abstract: Ectomycorrhizal (ECM) fungi, and in particular sequestrate truffle-like forms, are poorly known from
the Neotropics. In an effort to close this knowledge gap three new genera of hypogeous ECM “false truffles” will
be presented from the tropical rainforests of Guyana. Collected in forests dominated by ECM trees in the
leguminous genera Dicymbe and Aldina, and the endemic dipterocarp genus Pakaraimaea, these fungi are part of
an assemblage of nearly 300 species of ECM fungi documented from these ectotrophic forests over eighteen years
of sampling. A multi-locus molecular phylogenetic analysis indicates placement of these fungi within the
Boletaceae (Boletales, Agaricomycetes, Basidiomycota) and informs their relationships with previously described
epigeous and hypogeous boletes. Morphological features corroborate erection of the new genera. The mycorrhizal
status of these fungi and their potential contributions to host tree dominance will be discussed.

PS 4-3 Impacts of climate change factors on eucalypt ectomycorrhizal fungi
ANDERSON, I.C.!, .M. Plett!, B. Drigo!, K. Keniry', F. Martin? and A. Kohler?

"Hawkesbury Institute for the Environment, University of Western Sydney, Richmond NSW 2753, Australia,
i.anderson@uws.edu.au; 2INRA, UMR 1136 INRA-University of Lorraine, Interactions Arbres/Microorganismes,
Laboratory of Excellence ARBRE, INRA-Nancy, 54280 Champenoux, France.

Abstract: We used a combination of controlled environment glasshouse and microcosm experiments to investigate
the effects of elevated atmospheric CO,, temperature and drought on Australian forest soil fungi, including those
that form ectomycorrhizal associations with eucalypts. Eucalyptus saligna and E. sideroxylon seedlings were
grown in field soil and maintained for 5 months under sub-ambient (280 ppm), ambient (380 ppm) and elevated
(640 ppm) atmospheric CO; conditions at both 26°C and 30°C. Multivariate analyses of molecular data showed a
significant (P < 0.035) separation between fungal communities associated with the two different tree species and a
clear separation between the communities from the 280, 400 and 640 ppm CO; treatments at 34°C. This response
appeared to be plant-dependent at 280 and 400 ppm CO, however, all 640 ppm CO; samples clustered together
regardless of tree species. Interestingly, several of the key fungal species identified to respond strongly to the
climate change factors were ectomycorrhizal fungi, including Pisolithus sp. We performed a subsequent
microcosm experiment and used transcriptomics to investigate the response of E. grandis (for which a genome
sequence is available) to colonization by different Pisolithus isolates under ambient (400 ppm) and elevated (650
ppm) CO». Our data showed that E. grandis varies in its susceptibility to colonization by different Pisolithus
isolates in a manner that is not predictable by geographic origin or the ITS-based phylogeny of the fungal partner.
Further, elevated levels of CO: alter the receptivity of E. grandis to Pisolithus, which is correlated to a dramatic
shift in the transcriptomic profile of the root. These data provide a starting point for understanding how future
environmental change may alter the signalling between plants and their ectomycorrhizal partners and is a step
towards determining the mechanism behind observed shifts in eucalypt-associated fungal communities exposed to
elevated atmospheric COx.

PS 3-58 Inter- versus intraspecific variability in the arbuscular mycorrhizal (AM) symbiosis: can
adaptation of AM fungi to their host contribute to reduce variability in plant growth response?

ANTUNES, P.M.!', A M. Koch?, H. Maherali®, J.N. Klironomos?, O. Pietrangelo', J. Boudreau' and L. Sanderson!
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1V7, Canada; 3Department of Integrative Biology, University of Guelph, Guelph, Ontario, N1G 2W1, Canada.

Abstract: Plant responses to arbuscular mycorrhizal (AM) fungi are highly variable. Here we examined, 1)
whether AM fungal morphology and growth influence plant response and 2) whether adaptation to host can
contribute to reduce plant growth variability in response to different AM fungal isolates. To address the first
question, we grew 56 isolates comprising 17 genera and 6 Glomeromycota families in a common garden
experiment with three plant host species. We found that, when averaged across species, a majority of the variation
(>85%) in AM fungal morphological and growth traits was associated with divergences above the species level. In
contrast, a majority of the variation in AM fungal effects on the average biomass of plant host species was
associated with divergences among isolates within species (~70%). Despite this asymmetry in fungal
morphology/growth and host biomass response, most AM fungi were mutualistic and plant biomass and AM
fungal reproduction, assessed as spore volume, were positively correlated across the Glomeromycota. Our findings
show that fungal morphology and growth traits are not necessarily good predictors of their effects on host



biomass, but positive plant-fungal feedbacks can still contribute to maintaining this symbiosis as a mutualism. To
address the second question, we first trained two AM fungal isolates for six months with each of two hosts. Each
isolate inoculum started from a single spore. We allowed the establishment of a common mycorrhizal network
between hosts while preventing root mixing using a double compartment system. Second, we conducted an
experiment to test whether each isolate favoured the growth of its “trainer” host compared to the other host under
two contrasting phosphorus regimes. Results will be presented at the conference. If adaptation of AM fungi to host
symbiont is supported by our data, studies not taking this into account may be incorrectly estimating symbiotic
effects.

PS 3-21 Growth response of aji dulce (Capsicum chinense) to commercial Glomus intraradices
APONTE-LOPEZ, C.M.', MLJ. Cafaro' and L. Wessel-Beaver?
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Abstract: Capsicum chinense is widely cultivated in the Caribbean region. Most types are pungent, such as
'Scotch Bonnet' and 'Habanero'. In Puerto Rico non-pungent types are preferred and referred to as "aji dulce" or
sweet chili pepper. Sweet chili pepper is one of the main crops cultivated on the island and is consumed as part of
the local cuisine. It is also known for being a good source of vitamins A, C, and E and for its antioxidant
properties. Currently, in commercial agriculture, the use of chemical fertilizers dominates the local market, while
biological ones are overlooked. Symbiotic relationships between mycorrhizal fungi and the roots of vascular
plants can serve as biological crop enhancers. The purpose of this research is to determine, characterize, and
identify the mycorrhizae associated with locally grown C. chinense in the western area of Puerto Rico. We
collected aji dulce roots and surrounding soil from plants growing in experimental plots at UPRM. Roots were
cleared in KOH 10% at 60°C for one hour and then placed in 2% HCI for 20 minutes, stained using Trypan blue
0.4% for 72 hours, and preserved in glycerol. After processing samples and staining, fungi were morphologically
identified using taxonomic keys. Among the genera identified so far, we found Glomus and Acaulospom We also
grew aji dulce under two treatments using commercial Promix® BX for general purpose and Promix® mycorrhizae
(G. intraradices). Significant differences were obtained when compared using ANOVA, obtaining a p-value
<0.0001 between Promix® mycorrhizae and Promix® BX treatments where the first one resulted in greater stem
length, fruit, and leaf number.

PS 1-40 Mycorrhizal fungal communities in a coastal oak (Quercus dentata) forest
ARALI H.', K. Obase?, Y. Tamai!, T. Yajima' and T. Miyamoto'
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Sapporo, Hokkaido, 060-8589, Japan, harai@for.agr.hokudai.ac.jp; ?Department of Plant Pathology, University of
Florida, 2523 Fifield Hall, Gainesville, FL 32611-0680, USA.

Abstract: Quercus dentata (Fagaceae) is tolerant of salinity and drought, and is one of the dominant tree species
of the coastal forests in Hokkaido, northern Japan. Coastal areas are exposed to high salinity and drought stress
and plant growth is restricted under such harsh conditions. In the present study, we conducted a greenhouse
experiment using indigenous sandy soils and seeds to clarify the mycorrhizal fungal communities in a coastal
forest containing Q. dentata. Almost all the seeds rooted within two months of planting, but in the sterilized soil
the root system tended to be undeveloped and almost all the root tips were covered with root hair. Within three
months, the colonization rate of arbuscular mycorrhizal or ectomycorrhizal fungi was only 30% for root tips from
non-sterilized soil, and others were non-mycorrhizal. The colonization of dark septate endophytes (DSE) or
arbuscular mycorrhizal fungi were not observed in the root tips with root hair. The root tips without root hair and
mantle were frequently colonized by DSE, but the colonization of arbuscular mycorrhizal fungi was rarely
observed. The ectomycorrhizal fungus Cenococcum geophilum was common, and Tomentella sp. and Helotiales
sp. were also observed. In the four-month-old seedlings planted in sterilized soil, the root systems tended to be
undeveloped, same as the three-month-old seedlings. In the non-sterilized soil, the root tips with root hair were
rarely observed and 73% of root tips were ectomycorrhizal. The relative frequency of C. geophilum decreased, and
the other species, such as Tuber sp. and Hymenogaster sp., were common; Hebeloma sp. and Scleroderma sp.
were also observed.

PS 4-60 Mycoheterotrophy in Chilean endemic orchids: exploring their mycorrhizal status
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Catolica del Maule, Avda, San Miguel 3605, Casilla 617, Talca, Chile.

Abstract: Orchid mycorrhizal fungi are a particular trophic interaction. This symbiotic relationship is
characterized for the possibility that mutualism may transition to commensalism or parasitism, or vice versa,
through different stages of development. Under natural conditions, all orchids must be associated to a certain
fungus to germinate their tiny seeds. This symbiosis is maintained throughout life in mycoheterotrophic orchids,
although the denominated green orchids do not need a mycorrhizal fungus during autotrophic stages, but these
symbionts are essential to sustain the normal growth during the seedling or mycoheterotrophic stage. The degree
of specificity between fungus and orchid is a significant factor determining chances of successful seedling
establishment. On the contrary for species exhibiting diverse associations this factor may not be limiting. Little is
known about Chilean Orchidaceae plants and their mycorrhizas, a key issue to design protection actions to save
endangered species. To know potential mycorrhizal partners an analysis of root fungal endophytes of seven
Chilean orchid species (Chloraea chrysantha, C. gavilu, C. bletioides, C. crispa, C. lamellata, C. grandiflora, and
Bippinula fimbriata) was carried out in the Maule region of Chile. The main characteristic of the mycorrhizal form
genus Rhizoctonia-like fungi was assessed through confocal microscopy and identified through PCR-ITS
sequencing. Eighteen fungal groups were isolated, belonging to the groups Rhizoctonia-like fungi (7ulasnella
calospora, Ceratobasidum sp., and Rhizoctonia solani), endophytes (Phomopsis columnaris, Catelunostroma sp.)
and dark septate endophytes (Leptodontidium orchidicola and Cadophora sp.). Internal transcribed spacer (ITS)
sequencing showed a high diversity of fungi colonizing the roots. We showed that orchids from Andes mountain
range presented a higher colonization rate by dark septate endophytes. The high amount of Rhizoctonia-like fungi
obtained from Coastal mountain range, suggest that orchids need this kind of fungi to complement energetic
demands through mycoheterotrophy.

PS 2-17 Effect of forest litter amendment on survival and ECM community structure of Scots pine (Pinus
sylvestris L.) seedlings outplanted on four different sites

AUCINA, A.!, M. Rudawska?, T. Leski?, A. Skridaila', M. Pietras? and D. Ryliskis'
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Abstract: Scots pine (Pinus sylvestris L.) is found in Europe and is one of the most important timber conifer
species, with high commercial and ecological value. In Lithuania, Scots pine represents approximately 37% of the
forest area and the entire seedling stock is produced in bare-root forest nurseries. In nursery management
practices, forest litter is sometimes used as a rich source of soil organic matter and nutrients that significantly
improve the characteristics of the soil and positively affect seedling growth and their ectomycorrhizal (ECM)
communities. The aim of the present investigation was to determine the effect of pine litter pre-treatment during
the two year nursery phase on growth and ECM community structure of Scots pine seedlings after outplanting into
a forest clear-cut (S1), a site contaminated by chemical emissions (S2), abandoned agricultural land (S3), and
coastal sand dunes (S4) in Lithuania. Seedlings not treated by forest litter and grown in nursery mineral soil have
been used as a reference. Three years after field outplanting at site S1 and S4, untreated seedlings showed
significantly higher mortality than seedlings that were pre-treated with pine forest litter during the nursery phase.
The roots of both untreated and treated seedlings were naturally colonized by ECM fungi occurring in the nursery
and by indigenous ECM fungi characteristic of each study site (14-22 ECM fungal species depending on the site).
Ectomycorrhizal communities of Scots pine from sites S1-S3 were dominated by Wilcoxina mikolae and
Thelephora terrestris, while seedlings from site S4 were dominated by Cenococcum geophilum. However,
ANOSIM analysis revealed that only on site S2 and S3 did litter pre-treatment significantly influenced ECM
fungal communities. We conclude that use of forest litter in nursery practice improves adaptability of seedlings to
unfavourable environmental conditions after outplanting and may be a recommended for the production of higher
quality nursery stock with improved field performance.

PS 1-5 Patterns and drivers of spatial diversity of arbuscular mycorrhizal fungal communities from a
temperate forest in the Nearctic-Neotropical transition

AVILA-VAL, T.C.!, M.E. Gavito!, H. Arita', T.G. Cornejo-Tenorio! and G. Ibarra-Manrique!
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Abstract: The Mexican volcanic belt, besides being a transitional biogeographic region, is considered
environmentally very heterogeneus. This region has been shown to host high species richness and beta diversity of
plants and mammals. Spatial diversity patterns of AM fungi in this region are unknown. The objective of this work
was to assess the patterns and controlling factors of spatial diversity of AMF communities in a 170 ha unmanaged
temperate forest in Uruapan, Michoacan, Mexico. We hypothesized that AMF diversity would be determined
mainly by the plant diversity present at each point and, to a lower extent, by local environmental factors. We
established four 8 x 8 m grids in a nested design that allowed us to evaluate all scales with the same



representativeness: area Ao=256 m?, A; = 64 m?, A> =16 m?, A3 = 4 m?, A4s=1 m?, since we sampled half of the
squares within each scale after the smallest scale. We measured plant cover and species richness, AMF
morphospecies richness, canopy closure, and soil variables (compaction, texture, organic matter, pH, available N,
and P), for each of the 64 squares of 1 m? sampled. We found 57 plant species, mainly within the Asteraceae,
Fabaceae, and Poaceae. Plant species richness varied from 4 to 15 per m?. We found 32 AMF species with a
predominance of the Diversisporales, and the families Acaulosporaceae, Gigasporaceae, and Glomeraceae. AMF
species richness varied from 1 to 13 per m?. Despite being measured at small scales, both beta diversity and
species turnover were high, and followed similar patterns as those shown for other organisms in this region at
much higher scales (1, 10, 100 km?). Soil pH was among the most important controlling environmental factors.

PS 4-61 Assessment of community structure of arbuscular mycorrhizal fungi associated with rice varieties
in five states of Nigeria

BABALOLA, O.A.', A A. Olubode!, M.O. Atayese?, M.O. Dare!-* and C.O. Adejuyigbe!

"Department of Soil Science and Land Management, Federal University of Agriculture, Abeokuta, Nigeria,
bimbola05@yahoo.com; *Department of Plant Science and Crop Production, Federal University of Agriculture,
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Abstract: The symbiotic association between arbuscular mycorrhizal fungi (AMF) and the roots of plants is
widespread in natural environments and it is highly beneficial to plants, increasing their nutrient uptake and
tolerance to disease and drought. This symbiotic association was surveyed in rice grown on farmers’ fields in five
Nigerian states (Osun, Oyo, Ogun, Ekiti, and Niger). The AMF spores were isolated and identified using
information from the Network for Vesicular Arbuscular Mycorrhiza (INVAM), and percent root colonization was
evaluated by spreading stained roots evenly in grid plates, and observing scanned vertical and horizontal lines
under dissecting microscope. The thirteen rice varieties observed on farmers’ fields had varying degrees of
association with AMF. Rhizosphere soils of Ofada, NERICA 1 and ITA 150 had significant spore counts of 227,
177 and 144 per 20 g soil respectively while roots of Ofada, UORG, NERICA 8, NERICA 1 and UN111 had
significant colonizations of 70.4 %, 67.9 %, 65.3 %, 52.1 % and 49.8 % respectively. Four genera, (Gigaspora,
Glomus, Scutellospora, and Acaulospora) and thirteen species were encountered in the five states. Spores of
Glomus mossaea, G intraradices, and Gigaspora sp. were isolated from all the five states. Relative abundance of
spores varied among the states and also among the species, spores of Glomus species were high in all the five
states while spores of Acaulospora, Gigaspora, and Scutellospora species were significant only in Ogun state.
Thus total spore abundance, species evenness and H’ index were significantly higher in Ogun state than other
states, H’ index was highest in Ogun state (2.2), followed by in Osun state (1.9) and lowest in Oyo state (0.7). It
was concluded that the diversity and population of AMF was enhanced on rice grown in Ogun state as a result of
higher number of varieties planted in that state.

PS 4-35 Identification of orchid mycorrhizal fungi in roots of the endangered orchid Cypripedium
macranthum in Korea
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Abstract: Orchids of the genus Cypripedium are mostly distributed in temperate regions in the Northern
hemisphere including Korea. Cypripedium macranthum is endangered in Korea because of habitat disruption and
overexploitation for horticultural purposes. Similar to other orchids, this species depends on orchid mycorrhizal
fungi (OMF) for germination and early growth of the plants. This symbiotic relationship between orchids and
OMF is important for distribution and restoration of the orchids. In this study, we compared OMF communities
colonizing the roots of C. macranthum collected from different sites in Korea. Pelotons were observed in the
cortical cells of roots, indicating mycorrhizal colonization. A total of 24 OMF strains were isolated from surface-
sterilized roots of C. macranthum and identified using morphological characteristics of the fungal hyphae and
growth in culture. Genomic DNA was extracted from the isolated fungal strains and the internal transcribed spacer
(ITS) region was amplified using the ITS1-OF and ITS4-OF primer pair. Phylogenetic analysis using sequence
obtained from 24 strains showed that strains isolated from 8 orchids in 2 different sites were identified as a single
species of OMF belonging to the family Tulasnellaceae. The results suggest that C. macranthum from Korean sites
sampled in this study has a specific symbiotic relationship with an OMF species.

PS 3-22 Protective effect of AM fungi on nitrogen fixation and proline molecule as a stress signaling in
chickpea nodules under saline condition
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Abstract: Proline, an amino acid, which is elevated in response to diverse types of abiotic stresses has several
roles such as turgor generation, storage of carbon and nitrogen, stabilization of the structure of proteins by acting
as a molecular chaperone, balance of redox status, stress signaling. Arbuscular mycorrhizal (AM) fungi are
ubiquitous symbionts known to exist in saline environments, where they can alleviate the negative effects induced
by soil salinity. In legume nodules, proline serves as both an energy source and a possible nitrogen carrier to the
bacteroid. The association of chickpea roots with the AM fungus, Glomus mosseae, was examined to determine
the role of AMF in overcoming the toxic effects of salinity on nodulation and N fixation. The contribution of
variation in AM fungi to proline turnover was also assessed. Two genotypes [PBG 5 (salt-tolerant) and CSG 9505
(salt-sensitive)] were subjected to saline treatments with and without mycorrhizal inoculation. Investigations
revealed that salinity inhibited nodulation and nitrogen fixation with a higher decline in sensitive genotype (CSG
9505). Salinity triggered an inhibition of proline dehydrogenase (ProDH) activity and an increase in proline
content. AM colonization was reduced with increasing salinity levels but mycorrhizal dependency (MC) increased.
AM plants not only showed improved nodule number, nodule dry mass and nodular activity (leghemoglobin,
acetylene-reduction activity [ARA], nitrogen content) but they also had higher proline content, which was
correlated with high pyrroline-5-carboxylate synthetase (P-5-CS) and glutamate dehydrogenase (GDH) activities,
concomitant with reduced ProDH. PBG 5 showed higher responsiveness to AM inoculations than CSG 9505. This
result suggests that accumulation of proline could be an important strategy for sustainability of AM plants under
saline agriculture and that high proline turnover in G. mosseae colonized roots results in a more stable symbiosis
under salinity.

CS 2-1 Insight into underlying mechanisms shaping local-scale distribution of ectomycorrhizal fungi by
using network analysis
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Abstract: Network analysis can help elucidate complex networks of interactions in diverse fungal communities.
Here we used a network approach to address bipartite (plant-fungi) and co-occurrence networks (fungi-fungi) in
ectomycorrhizal (EM) fungi, which could provide useful information about the underlying mechanisms of their
community assembly. First, we examined interaction networks between EM plants and fungi by analyzing the
main network properties - nestedness and modularity. We found some level of modularity in certain EM fungal
communities, which can be ascribed to partner selectivity and, thus, context dependent. Our data also showed that
EM networks exhibit non-nested patterns, which is in contrast to other mutualistic interactions. The low level of
nestedness may indicate no plant preference for generalist EM fungi over specialists. This can stem from a strong
selection pressure of host in choosing its mycobionts as suggested from the substantial host phylogeny effect on
EM fungal richness and community. We also analyzed co-occurrence network structure of EM fungi in eight
forests representing different biomes of the world. We used Illumina MiSeq sequencing analysis of ITS region for
molecular identification. Our prediction is that network topology is strongly affected by ecosystem properties. We
established our plots in monodomiant and homogenous areas to reduce the effect of environmental heterogeneity,
and collected ~60 soil samples per site (467 samples in total). Topology of these networks in relation to biotic and
abiotic factors and co-occurrence patterns of different taxonomic groups will be discussed.

CS 8-4 Dissecting the impact of land use on arbuscular mycorrhizal fungal communities in a semiarid
prairie landscape
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Abstract: Arbuscular mycorrhizal fungi (AMF) play an important role in the functioning and sustainability of
agroecosystems, but they are also susceptible to changes in land use. The goal of this study was to understand the
impact of land use on AMF communities and the factors that drive their assembly in the semiarid prairie
landscape. Soil samples were collected in early spring and summer from the four major land use types in this
region: (1) annually cropped fields, (2) seeded pastures (crested wheatgrass), (3) native prairie rangeland, and (4)
roadsides. We used 454 GS FLX+ pyrosequencing to characterize the diversity and composition of AMF
communities in soil and spore samples. There were significant differences in litter and vegetation cover, and
physical and chemical properties of the soil among the land use types. The impact of land use on soil properties
was primarily observed in the top layer (0-15 cm) of soil. We found that annual cropping altered the composition
and reduced the richness and diversity of AMF communities in soil samples in the spring and summer. The
strongest impact of land use was in the topsoil layer, but an effect was also evident in the lower soil depths (15-60



cm). Comparison of soil and spore samples revealed different AMF community profiles and effects of land use.
Glomus was the dominant taxa in soil samples (49%) but was rare in spore samples (6.5%), which were primarily
composed of Claroideoglomus (35%) and Diversispora (41%) taxa. Land use had no effect on richness and
diversity of AMF spore communities, but annually cropped fields harboured a distinct community compared to
other land use types. Soil properties (i.e., clay content, pH, organic C, phosphate, Fe, and Mg) and vegetation
cover were identified as the primary factors driving the assembly of AMF communities. Structural equation
modeling revealed that land use primarily impacts AMF communities indirectly through the modification of soil
properties and vegetation cover.

LT 3-3 Tree harvest induces dramatic changes in the functioning of forest soils and largely affects both
ectomycorrhizal and saprotrophic fungi
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Abstract: Forest trees act as major suppliers of C to forest soils through their production of litter and C
rhizodeposition. Ectomycorrhizal (ECM) fungi produce their mycelia on expense of the rhizodeposited C, and
thus, are dependent on their host. Here we tracked fungal community composition in fine roots, rhizosphere soil
(soil adhering to roots), and bulk soil of a spruce (Picea abies) forest over one year following tree harvest, with a
focus on ECM fungi. Under living trees, the rhizosphere contained significantly more fungal biomass than the
bulk soil, and slightly less than roots. After tree harvest, fungal biomass in bulk soil remained unchanged, but it
decreased 4-fold in the rhizosphere, while it increased up to 5-fold in decomposing roots. This was associated with
an increase in the activity of decomposition-related enzymes in roots, and a decrease in rhizosphere. Fungal
community composition changed over time. In the soil and rhizosphere, the share of sequence reads of ECM fungi
decreased from 50% under living trees to 35% after two months post-harvest, and down to 12% after one year. In
the roots of living trees, ECM fungi represented 56% of all sequences and largely persisted until two months, but
their abundance dropped to 5% after five months, and <2% after one year, to be replaced by wood-decomposing
taxa. Recently, the saprotrophic abilities of ECM fungi are under debate, and indirect evidence increases about the
possible ability of certain taxa to decompose biopolymers. It is apparent that ECM fungi were able to persist on
roots for some time after tree harvest, and might have potentially contributed to decomposition of easily available
compounds, while later they were unable to thrive on the remaining recalcitrant root biomass. Interstingly,
abundance of some ECM fungi (e.g., Amanita and Hygrophorus) decreased rapidly after tree harvest, while others
(Russula) maintained a high abundance for a long time.

PS 4-62 Management of mycorrhizal fungal propagules by using pioneer plant species in disturbed
sclerophyllous forest in Madagascar
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Abstract: Studies have been conducted in a highly disturbed sclerophyllous forest in Arivonimamo, Madagascar.
We hypothesized that some pioneer plant species could improve mycorrhizal soil infectivity by stimulating
mycorrhizal propagules in soil. Therefore, after floristic inventories, the mycorrhizal status of each shrub
identified as pioneer species was described. Soil mycorrhizal infectivity was also evaluated by spore numeration,
evaluating the most probable number (MPN) of mycorrhizal propagules, which are able to infect a host plant, and
by hyphal length measurement. The most dominant mycotrophic pioneer plant species with high MSI and the
native tree, Uapaca bojeri, were then cultivated in bare soil and in soil previously colonized by the alien species,
Pinus patula. Root colonization by mycorrhizal fungi and the structure of the mycorrhizal association with the
pioneer plant species were assessed after five months using plants grown in greenhouse conditions. We recorded
10 pioneer shrubs species associated with mycorrhizal fungi (arbuscular mycorrhizae (AM), ectomycorrhizae, or
both) within the sclerophyllous forest. Compared to bare soil, AM spore density and hyphal length were
significantly higher in soil collected under these species, especially in soil collected under the shrub, Leptolaena
bojeriana. It was also observed that the MPN of mycorrhizal propagules was significantly higher in soil collected
under this pioneer plant species. Greenhouse experiments showed that L. bojeriana exhibited a higher mycorrhizal
rate and a higher diversity of associated mycorrhizal fungi when cultivated in bare soil and in exotic species soil
compared to the native tree, U. bojeri. These results suggest that the shrub, L. bojeriana, can stimulate fungal
propagules and other soil microorganisms, which can infect or positively influence the development of other plant



species.

PS 3-11 Belowground carbon allocation to ectomycorrhizal fungi associated with Fagus grandifolia in
response to N, P, and Ca additions in northern hardwood forests
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Abstract: Carbon allocation from plant hosts to mycorrhizal fungi directly influences how symbiotic host trees
acquire nutrients, and impacts the stability of labile C pools in the soil. Temperate ecosystems that exhibit nutrient
limitation often host dominant tree species that associate mutualistically with ectomycorrhizal (ECM) fungal
partners. These fungi exact a large C cost on the tree in exchange for increased access to a greater variety and
spatial availability of essential nutrients. Increased exploitation of the soil volume by fungal mycelium can lead to
heightened resistance of plant hosts to stressors and contribute to carbon sequestration belowground. Reductions
in fungal species diversity and the loss of medium to long distance exploration types has been shown in response
to inorganic N additions, but the impact of other growth limiting macronutrients, such as P and Ca, on ECM fungal
communities is less well known. As part of a multi-year forest fertilization experiment in the White Mountains of
New Hampshire, we sought to determine C allocation from plant hosts to ECM fungi in response to nutrient
additions. One and three year old Fagus grandifolia seedlings (n = 70) were collected from five 1,600 m?
fertilization treatment plots (» = 3) in August 2014 to examine the response of fungal C allocation to four years of
fertilization with N (30 kg N/ha/yr as NH4NO:s3), P (10 kg P/ha/yr as NaH2PO4), N + P (30 kg N/ha/yr + 10 kg
P/ha/yr), and Ca (1,000 kg Ca/ha as CaSiO3), versus a control treatment. Early morphotyping results suggest that
medium to long distance exploration types are less abundant in N and N + P plots than others. Molecular
approaches are now being applied to identify the fungi. These results will be used to discuss changes in fungal
richness and diversity under different nutrient treatments and the impacts on belowground C pools.

PS 2-18 The presence of chestnut blight (Cryphonectria parasitica) decreases ectomycorrhizal inoculum
potential and seedling recruitment survival in restoration plantings
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Abstract: Anthropogenic disturbances, such as mining for coal, have caused significant disturbance to the
Appalachian forests of eastern North America. Ectomycorrhizal (ECM) fungi are an intricate part of the
belowground ecology and act as important drivers contributing to forest tree establishment in disturbed soils.
Proper site preparation, such as deep soil ripping, increases the association between American chestnut seedlings
and ECM fungi on a coal mined site in Ohio, U.S.A. The natural infection of the chestnut blight fungus
(Cryphonectria parasitica) was documented causing stem cankers and significant seedling dieback. Previous
studies have documented that photosynthetic tissue loss is correlated to diminished ECM, suggesting carbon as a
mechanism driving ECM colonization. Therefore, we hypothesized a similar pattern; the presence of disease
would decrease ECM colonization on roots, thereby compromising the inoculum potential in the field. To test this,
75 six-year-old established chestnut trees were selected as parent trees and represented the following: 1) healthy
chestnut tree free of chestnut blight, 2) chestnut seedlings with 50% dieback and the presence of chestnut blight,
and 3) seedlings recorded as dead in the field after 5 growing seasons. One chestnut seed was planted 24 cm from
the base of each parent tree. ECM colonization was quantified by root tip counts and genera determined by fungal
DNA sequencing of the internal transcribed (ITS) region. Our results demonstrated that the healthier the tree host,
the greater the survival of the germinating chestnut seedlings (P = 0.01) and the increase in ECM root tips (P =
0.002). In addition, chestnut seedlings that germinated from seeds planted in close proximity to healthy trees were
significantly larger than those planted close to diseased trees (P = 0.04). This indicates that healthy trees can
facilitate the establishment of new seedlings; however, disease decreases inoculum potential of parent trees in
chestnut restoration.

LT 2-1 The Hebeloma cylindrosporum phosphate transporter HcPT2 was involved in phosphate efflux at the
fungus-plant interface
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Abstract: Ectomycorrhizal (ECM) symbiosis is defined as a mutual association between fungal symbionts and
roots of woody plants. This symbiosis is strongly represented in temperate and boreal forests and is considered to
be the most widespread means of increasing P acquisition by trees. Despite the importance of the ECM
association, current knowledge about molecular mechanisms involved in membrane transport between the two
partners is st111 limited. Therefore, the identification of the mechanisms essential for the symbiosis is a major issue.
To better understand these mechanisms, we used a model association between the ECM basidiomycete Hebeloma
cylindrosporum and the maritime pine Pinus pinaster. The fungal genome contains three transporters of Pi
(HcPT1.1, HePT1.2, and HcPT?2), which have been already characterized as H" Pi carriers. We hypothesized that
one of these carriers could be responsible for both influx and efflux of Pi from the soil to the fungus and from the
fungus to the plant. Our results suggest that HcPT2 would be the best candidate to fill both roles. An in vitro
ectomycorrhizal system was used to investigate phosphate flux from H. cylindrosporum toward a liquid
compartment containing pine roots. Interestingly, the expression pattern of HcPT2 was correlated to fungal
phosphate efflux. Moreover, immuno-localization experiments showed that the protein is located (i) in the
extraradical hyphae and the fungal sheath, compatible with Pi uptake, and (ii) within the Hartig net, which is the
place of exchange between fungal and host cells. In order to study more specifically the role of HcPT2 at the
fungus-plant interface, overexpressing and knock-down transgenic H. cylindrosporum strains were produced.
Fungal strains with up regulated expression of HcPT?2 increased phosphate efflux within the interaction medium,
supporting a role of HCPT2 in phosphate transfer to the plant. In addition, the modification of HcPT2 expression
strongly affects Pi nutrition of P. pinaster.

PS 4-4 A decade of increased temperature affects soil fungal communities
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Abstract: In the American Southwest, climate change is expected to intensify drought and elevate temperature.
An understanding of ecosystem responses to long-term temperature augmentation is imperative for climate change
research. Specifically, soil fungal responses to warming are poorly characterized in recent literature and
knowledge of fungal community responses to warming is necessary to complement current climate change
research. We used an elevation gradient in Flagstaft, Arizona that spans the mixed conifer, ponderosa pine, pinyon-
juniper woodland, and high desert grassland ecosystems. We transplanted intact grassland communities to lower
elevation ecosystems to simulate future climate predictions for the Southwest. Soil was contained in sunken PVC
cylinders for each control and transplant site. Precipitation interceptors were used to compensate for lower
precipitation in the warming treatment. Soil samples were collected ten years after transplantation. Community
composition was determined using the ITS1 region of ribosomal DNA. Statistical analyses of fungal communities
from ambient and warmed treatments indicate a significant influence of warming on fungal community
composition. Communities exposed to long-term warming no longer resemble their parent communities at ambient
temperatures. Indicator species analysis shows different occurrences of putative dark septate endophytes (DSE)
between control and transplanted soil. Different indicator species from the orders of Pleosporales, Helotiales,
Hypocreales, Eurotiales, and Xylariales were found in the mixed conifer, pinyon-juniper, and high desert
grassland soils. A unique occurrence of indicator species from each of these groups was found in soil at ambient
temperatures or elevated temperatures. Conversely, some DSE taxa were unaffected by the warming treatment.
Complementary research on the plant community response in this experiment indicated that warming altered plant
community composition, richness, and evenness. The changes in the DSE community are congruent with the
changes observed in plant communities. A shift in plant and fungal communities due to long-term warming has
important implications for plant symbioses.

CS 8-1 Sustainable nutrient cycling through soil biota
BENDER, S.F.! and M.G.A. van der Heijden'*

Plant Soil Interactions, Institute for Sustainability Sciences, Agroscope, Reckenholzstrasse 191, CH-8046 Zurich,
Switzerland, franz.bender@agroscope.admin.ch; *Institute of Evolutionary Biology and Environmental Studies,
University of Zurich, Zurich, CH-8057, Switzerland.

Abstract: Efficient resource use is a key factor for sustainable agricultural production and a necessity for meeting
future global food demands. However, the factors that affect nutrient use efficiency in agro-ecosystems are only
partly understood. Arbuscular mycorrhizal fungi (AMF) are well known to contribute to plant nutrition, and there
is recent evidence that AMF can reduce nutrient loss from soil. In natural soils, AMF are interacting with a variety
of other soil biota. Little is known about the potential of these organisms and their interactions to enhance nutrient
use efficiency and sustainability in agriculture. We investigated the influence of soil biota on nutrient cycling and
plant performance in outdoor, open-top lysimeters comprising a volume of 230 L. The lysimeters were filled with



sterilized soil in two horizons and inoculated with a reduced soil-life inoculum (microbially dominated) and an
enriched soil-life inoculum containing soil organisms <2 mm and AMF. An agricultural crop rotation was planted,
and nutrient leaching losses after rain, plant biomass and nutrient contents were assessed over a period of almost
two years. The presence of enriched soil-life inoculum greatly enhanced plant growth and nutrition and strongly
reduced nitrogen leaching losses as well as emissions of the greenhouse gas NoO. Moreover, we tested the success
of AMF inoculation on plant productivity and nutrient leaching in different agricultural soils and under differing
farming practices. Effects of arable management, AMF inoculation, and their interactions on the plant-soil systems
were investigated. While management practices influenced nutrient leaching losses and N>O emissions, AMF
inoculation had variable impact. Inoculation of field soil with AMF enhanced plant yield in some soils but not in
others. Our results indicate that soil biota have a huge potential to enhance agricultural sustainability, but the
success of field inoculations with AMF may depend on environmental conditions.

CS 5-1 Can we make general statements about the effects of AM fungi on plant-insect interactions?
BENNETT, A.E.!

"Ecological Sciences, James Hutton Institute, Errol Road, Invergowrie, Dundee DD2 5DA UK,
Alison.Bennett@hutton.ac.uk.

Abstract: As ecologists, we seek to understand the world around us through a set of general rules; as mycorrhizal
mycologists, we seek to understand how mycorrhizal fungi alter those general rules and structure communities.
The realization that arbuscular mycorrhizal (AM) fungi could alter host chemistry through priming of plant
hormonal response systems has produced a wide array of literature looking at the influence of AM fungi on
herbivores, predators of herbivores, and pollinators. As this body of literature grows, we search for a consistent
pattern of AM fungal influence. In this talk I will address the generality of AM fungal effects on plant-insect
interactions by focusing on research manipulating diversity at multiple levels within these interactions. I will focus
on the influence of AM fungi on Solanum-aphid-parasitoid interactions as well as other AM fungi-plant-insect
systems studied by my group. In particular, I will assess variation in AM fungal-plant-insect interactions due to
host plant species or genotype and herbivore species and genotype. I will then discuss whether variation
introduced by these factors is greater than the variation introduced by AM fungi. Finally, I will suggest when and
where variation in response to AM fungi within a group (e.g., host plant) might increase the influence of AM fungi
on plant-insect interactions.

PS 2-35 Characterizing soils and fungal communities of Douglas-fir (Pseudotsuga menziesii) stands that
naturally produce Oregon white truffles (Tuber oregonense and T. gibbosum)

BENUCCI, G.M.N.!, C. Lefevre? and G. Bonito!

"Department of Plant, Soil and Microbial Sciences, Michigan State University, East Lansing, Michigan 48824
USA, benucci@msu.edu; *New World Truffieres, Inc., P.O. Box 5802 Eugene, Oregon 97405 USA.

Abstract: Many truftle species are endemic to North America. Some of these species have commercial value such
as Tuber oregonense and T. gibbosum, the Oregon white truffles. These species form ectomycorrhizas with
Douglas-fir (Pseudotsuga menziesii) and naturalize and sometimes fruit abundantly in early successional forest
regrowth. The goal of this study was to characterize soils and fungal communities associated with truffle-
producing Douglas-fir sites in Oregon. Improved understanding of belowground root associations of Douglas-fir
in natural truffle-producing sites has both ecological and economic relevance. We sampled roots from five trees at
four different Douglas-fir truffle-producing sites (n=20). Roots were washed with Tween 20 and water, dried with
silica gel, and crumbled to break the fine roots from higher order roots. DNA was extracted from roots with
CTAB. We amplified the internal transcribed spacer (ITS) region of the nuclear ribosomal DNA (nrDNA) and
sequenced amplicons with 454 pyrosequencing to characterize the fungal communities. After trimming and quality
checking, we were left with 15,713 reads that assembled in 151 fungal OTUs. Pezizomycetes (Tuber and
Pyronemataceae) were most abundant followed by the Helotiales. Agaricomycetes were also in high abundance
represented most by Thelephoraceae, Russulaceae, and Inocybaceae. A total of six Tuber species were detected.
Tuber gibbosum was the most abundant OTU in the entire dataset. Tuber oregonense and 1. whetstonense were
also abundant but were distributed differently among sites. This study represents the first characterization of the
fungal communities in Douglas-fir stands producing Oregon white truffles. We found that 7. gibbosum and T.
oregonense can be dominant as ectomycorrhizal symbionts of Douglas-fir making them important to forest health,
food webs, and as a non-timber forest resource which is especially important to rural economies. More in-depth
studies on truffle ecology are fundamental to future re-forestation programs in the Pacific Northwest.

PS 2-1 Can arbuscular mycorrhizal fungi contribute to herbivore resistance in rice?
BERNAOLA, L. and M.J. Stout!

"Department of Entomology, Louisiana State University Agricultural Center (LSU AgCenter), Baton Rouge,



Louisiana 70803 USA, Ibernaola@agcenter.Isu.edu.

Abstract: Rice, Oryza sativa, in Louisiana faces hardships from both above-ground and below-ground stressors,
and rice plants defend themselves against harmful insects and pathogens in many ways. Interactions between
plants and herbivores and between plants and arbuscular mycorrhizal fungi (AMF) are ubiquitous in terrestrial
ecosystems and may be interconnected by complex regulatory networks via a shared host plant. Arbuscular
mycorrhizal fungi are symbiotic associations in many plant roots thought to play a central role in plant nutrition,
growth, and fitness. Previous studies suggest that AMF colonization makes rice more susceptible to insect and
pathogen attack. We hypothesize that the interaction of AMF with rice roots activates responses that change the
resistance of rice to pests. Our aims are to investigate if AMF colonization increases nutrient uptake by rice,
thereby making rice plants more susceptible to rice water weevil (RWW) and fall armyworm (FAW), to investigate
the effects of AMF colonization on performance of herbivores, and to investigate if AMF symbiosis affects plant
signaling pathways related to plant defense by comparing the transcriptional changes triggered in rice leaves with
AMF. Field and greenhouse studies showed that performance of the insects (RWW and FAW) were higher on rice
plants treated with AMF, and nutritional analyses of root and shoot tissues indicated no significant difference in
the concentration of nutrients in plants colonized by mycorrhizal fungi, suggesting that the observed difference in
plant resistance were due to changes in defense-related pathways. In addition, we showed that root colonization by
AMF is accompanied by the expression of genes that play a regulatory role in host defense responses. These
results suggest that AMF colonization influences processes in the rice root system making it more susceptible to
insect attack. Understating interactions among above- and below-ground organisms may help in developing novel
methods for managing pests of rice.

PS 4-63 Arbuscular mycorrhiza mediates silicon uptake and improves nutrient status, restores ionic balance
as well as resultant yield in Cicer arietinum L. genotypes subjected to long term salinity

BHANDARI, P.! and N. Garg!
"Department of Botany, Panjab University, Chandigarh-160014, INDIA, purnima3320@gmail.com.

Abstract: Silicon (Si) uptake varies among plant species and has been found to be low in legumes (<0.5%). Both
Si amendment to the soil and arbuscular mycorrhizal (AM) symbiosis stimulate plant tolerance to salt stress.
However, reports on the comparative role of exogenous application of Si and AM inoculations, as well as their
interactive effects through combined treatments, in improving plant resilience to salt stress are lacking. Few
reports indicate that AM fungi increase Si uptake. Therefore, pot trials were undertaken to ascertain the influence
of AM fungal specie - Funneliformis mosseae and/or Si supplementation (at 4mM) on Na* uptake and
translocation, nutrient acquisition (N, P, K*, Ca®") and resultant yield in salt tolerant (HC 3) and sensitive (CSG
9505) Cicer arietinum L. (chickpea) genotypes under salinity stress (0-100mM). Results indicated that both, Si
and mycorrhiza improved plant biomass by reducing Na* uptake and enhanced yield through improved nutrient
status under salt stress. Si-mediated benefits were elicited through signiﬁcantly reduced Na" uptake, coupled with
enhanced K, Ca®" contents thereby restoring the K*/Na*, Ca?"/Na" ratios and growth under stressed environments.
On the other hand strategy adopted by F. mosseae inoculated plants was directed towards enhanced N, P
acquisition, resultlng in improved plant growth and seed yield. HC 3 was more responsive to rnycorrhlzatlon and
led to higher Si uptake than CSG 9505. Interestingly, under combined treatments, the benefits achieved were
significantly higher than the individual Si or AM applications, suggesting that mycorrhiza mediated Si absorption
from the soil contributed to enhance salt tolerance and seed yield in chickpea plants. Results from the present
study strongly highlight that the usage of combined Si-mycorrhization is an effective strategy for increasing
chickpea productivity in salt contaminated areas.

PS 1-35 Morphology and a LSU phylogeny reveal Archaeospora trappei and Ar. schenckii are synonymous
and mode of spore formation resolves only stable population-level variation

BILLS, R.B.! and J.B. Morton!

"Division of Plant and Soil Sciences, West Virginia University, Morgantown, West Virginia, 26506 USA,
rbills@mix.wvu.edu.

Abstract: Archaeospora, the only genus in the deeply rooted family Archaeosporaceae, contains two species, Ar.
trappei and Ar. Schenckii, that form spores from the hypha of a precursor sporiferous saccule, either laterally
(acaulosporoid) or internally (entrophosporoid). Despite divergent modes of spore formation, the morphology of
spores is identical. A phylogeny of a 720 bp region of the 28S ribosomal RNA (LSU) gene from one Ar. schenckii
strain and ten Ar. trappei strains provided evidence that the mode of spore formation was a stable polymorphism
within one monophyletic clade. Some sequences of Ar. trappei segregated into a highly supported subclade, but
others grouped closely with Ar. schenckii. Subclade structure within a species using the LSU gene is not unusual
as sequence polymorphisms are also found in Paraglomus occultum, Ambispora gerdemannii, and other clades.
This dimorphic phenotype is also not unique. The entrophosporoid mode of spore formation is rare, but it is
widely convergent in different families of Glomeromycota. For example, few species in Acaulosporaceae are



entrophosporoid relative to the total number of taxa. Geographically, few strains of Ar. schenckii are known
compared to globally distributed strains of Az trappei. Collectively, these patterns indicate Ar. trappei and Ar.
schenckii are not sufficiently distinct genetically and morphologically to warrant species separation. Therefore,
they are synonymized as Ar. trappei. This, and other studies, indicate fixation of morphological and sequence
variants may not always be indicative of speciation events. While the entrophosporoid phenotype discriminates at
the species level in other lineages such as A. colombiana and A. mellea, it is only a population-level variant in Ar.
trappei. Mode of spore formation, therefore, is a character with different levels of taxonomic resolution.

PS 2-19 Rehabilitation of degraded drylands through exclosures enhances the density and root colonization
of arbuscular mycorrhizal fungi in the highlands of Tigray, Northern Ethiopia

BIRHANE, E.!, K.M.G. Medhn!, T. Taddesse' and K.H. Gebriel!

"Mekelle University, Department of Land Resources Management and Environmental Protection P.O. Box 231,
Mekelle, Ethiopia, emiru.birhane@gmail.com.

Abstract: Exclusion of degraded lands from anthropogenic interference was among the methods used for the
rehabilitation of degraded lands in tropical semiarid areas. Exclosures can foster secondary forest succession by
improving soil conditions, attracting seed-dispersal agents, and modifying microclimate for understory growth. We
compared woody plant diversity, arbuscular mycorrhizal fungi (AMF), and soil chemical properties in an
exclosure treatment and in grazed land. Vegetation data were collected using 100 m? plots. Soil and root samples
were collected from four sides of each plant in each plot to make one composite sample per plant. Therefore,
1,763 plants provided 1,763 composite soil and root samples for spore extraction and root colonization
identification. Soil for physicochemical properties were collected from the 4 corners and center of 5 x 5 m plots,
which were inside the 10 x 10 m plot. A total of 61 woody plant species belonging to 41 families were recorded.
Diversity and species richness were higher in the exclosure. Exclosures greater than 30 years old had the highest
diversity and richness followed by the foot slopes, grazed land, the youngest exclosure, and the upper elevation
site. Spore density and root colonization were higher in the exclosures compared to the grazed land and increased
with the age of exclosures. The foot slope had greater spore density and root colonization than middle and upper
slope. Soil chemical properties were highest in the oldest exclosures and foot slopes followed by the grazed land,
youngest exclosure, and the upper elevation site. AMF was significantly positively correlated with soil chemical
properties. Using exclosures is an instrumental strategy to improve and restore the AMF spore density, root
colonization, and woody species diversity.

LT 4-13 Photosynthesis in mycorrhiza symbiosis: distinguishing between the impact of nutritional,
hormonal, and stomatal responses on host photosynthesis

BITTERLICH, M.!?, J, Griife' and P. Franken!-

"Leibniz Institute of Vegetable and Ornamental Crops GroBbeeren/Erfurt e.V., GroBbeeren 14979, Germany,
bitterlich@igzev.de; 2Humboldt University Berlin, Department of Plant Physiology, Philippstr. 13, Berlin 10115,
Germany.

Abstract: The influence of mycorrhiza colonization on host gas exchange was examined over decades on a broad
range of plant-fungus combinations resulting in an array of findings and conclusions. Changes in source leaf
carbon exchange rates were mainly attributed to mycorrhizal stimulation of stomatal conductance, C sink
metabolism, nutrient accumulation, morphological changes, or alteration of plant hormonal traits. There is still a
lack of understanding how this complex relationship reacts to different conditions making it difficult to predict
whether the fungus acts as a mutualist, commensalist, or parasite. With a drying cycle experiment using
randomized blocks and the study organisms tomato and Funneliformis mosseae, we were able to show that a
continuum exists within one plant-fungus combination. Results ranged from higher assimilation rates to
maintaining similar assimilation rates with lower stomatal conductance over wide opened stomata to elevated
nutrient content (N, P) without increased assimilation rates. We used state of the art modeling of photosynthesis to
evaluate effects of mycorrhization on stomatal limitation of photosynthesis, mesophyll conductance to CO»,
carboxylation efficiency, chloroplast CO; concentration, and electron transport through the thylakoid membrane in
response to declining water availability. We carefully characterized the plant and soil water status, reshaping of the
plant and root architecture induced by mycorrhiza, and leaf hormonal and optical traits. We are able to distinguish
between morphological, nutrient, and water effects on photosynthesis and can explain higher and lower water use
efficiencies upon mycorrhization. In most cases, reduction of photoassimilation by drought is caused more by a
limitation of mesophyll processes than by stomata closure. Under severe drought, however, the opposite can be the
case. By examination and application of the growth conditions favorable for the fungus, we show that mycorrhiza
leads to higher in vivo photosynthesis and production of photoassimilates. We also discuss whether a stimulated
sink metabolism can drive photosynthesis.

LT 1-1 The diversity of ericaceous root fungi in South Africa: A comparative approach



BIZABANI, C.! and J.F. Dames'

"Department of Biochemistry and Microbiology, Mycorrhizal Research Laboratory, Rhodes University, P.O. Box
94, Grahamstown, 6140, South Africa, C.Bizabani@ru.ac.za.

Abstract: Identification of mycorrhizal and root associated fungi plays a vital role in understanding their
ecological niches with regard to plant growth. Culture-based techniques and Sanger sequencing have contributed
immensely to the identification of ericoid fungi. This technique relies on pure cultures and has a bias towards the
recovery of fast growing, sporulating ascomycetes. The introduction of direct sequencing techniques such as 454
pyrosequencing has resulted in detection of a greater diversity of root associated fungi in other plant genera. This
study investigated the diversity of root fungi associated Erica plants growing in the fynbos of South Africa using
culture-based based Sanger sequencing and 454 pyrosequencing. Hair roots were sampled from six Erica species.
Fungi were isolated in various culture media from a sub-sample of the respective hair roots. Sanger sequencing
and Basic Local Alignment Search Tool was used for molecular identification. For direct sequencing, DNA was
extracted from the remaining hair root sub-samples and amplified using tagged multiplex primers that targeted the
ITS2 region, prior to 454 pyrosequencing. Data was analysed using fungal pipeline on Mothur software and R
software for statistical analysis. Both techniques revealed fungi belonging to the order Helotiales were dominant.
These included common Ericaceae root associated fungi such as Oidiodendron, Meliniomyces, Phialocephala,
Cadophora, Leohumicola, and unclassified species. Rhyzoscyphus erica was notably absent. The abundance of
Basidiomycetes increased to 27% in pyrosequencing from 3% recovered in culture. This includes Sebacinales that
were absent in culture. Glomeromycetes were detected only using pyrosequencing from 3 Erica species.
Pyrosequencing revealed a greater fungal diversity in Erica roots than culture-based techniques. However,
taxonomic classification to genus and species level was poor compared to culture based technique. Therefore,
concurrent use of both techniques in determining root fungal diversity gives a better outcome than either technique
used alone.

LT 2-4 Hadrolaelia jongheana, endangered orchid: symbiotic propagation study case
BOCAYUVA, M.F.!, C.A. Vieira', A.C.F Cruz', E.F. Freitas', T.G.R. Veloso! and M.C.M. Kasuya'

"Departamento de Microbiologia, Universidade Federal de Vigosa, Av. P. H. Rolfs, Campus UFV, Vicosa, Minas
Gerais, 36570-000, Brazil, melissabocayuva@hotmail.com.

Abstract: The use of mycorrhizal orchids in vitro is a common practice used to produce healthy plants for
conservation. The incentive for this symbiosis is performed during seed germination, but studies that determine the
mycorrhizal capacity associated with orchid development are not enough. Hadrolaelia jongheana were germinated
in vitro in association with Tulasnella sp. M65 on oatmeal agar (OMA). After protocorm formation, they were
placed in two different media, OMA and OMA + nutrients + activated coal (OMA + M). After seven months the
following variables were evaluated: plant height, number of leaves, longest leaf length, number of roots, root
diameter, and mycorrhizal colonization (by sampling three root regions, apical, median, and basal). Acclimatized
plant survival was 100%. OMA + M was the best culture media for plant height and root number and diameter.
Higher mycorrhizal occurrence was also found associated with the OMA + M treatment, and mycorrhizal
colonization was higher in the median and basal root regions. We conclude that the amount of nutrients added to
the culture media for orchid development is essential to form plants of higher quality, ensuring constant material
for endangered species conservation, and do not affect mycorrhizal colonization.

PS 3-59 What stabilizes the ectomycorrhizal mutualism? An experimental test of partner choice by Pinus
muricata in association with Suillus brevipes

BOGAR, L.M.! and K.G. Peay'
"Department of Biology, Stanford University, Stanford, CA 94305 USA, Ibogar@stanford.edu.

Abstract: Ectomycorrhizal relationships can be thought of as trading agreements between plants and fungi. In
most cases, the market helps both partners acquire the goods and services they need. It remains unclear, however,
what keeps this market stable. One mechanism that could stabilize these interactions is preferential allocation of
resources to the best available plant or fungal partner. It is known that arbuscular mycorrhizal plants and fungi are
capable of this kind of regulation, but the issue has not been explored in ectomycorrhizas. To test this hypothesis,
we manipulated partner quality in a split-root experiment using Pinus muricata (bishop pine) seedlings and Suillus
brevipes (slippery Jack) fungi. We manipulated partner quality by planting separate chambers with hyphal
ingrowth bags containing either sand (low quality) or a mixture of sand and casein (high quality). After ten weeks,
pines will be labeled with '3CO», and carbon allocation to each root compartment will be measured using isotope
mass spectrometry. Although both root compartments have the same fungal genotype, the fungus with access to
protein is expected to provide more nitrogen to the plant than the fungus with access to only a sand bag. If plants
are able to allocate resources based on partner quality, we expect that plants will allocate more carbon to the fungi
that have access to protein-filled bags than to the fungi that have access to the sand bags and that this difference



will be even more pronounced when the plant has a choice between one of each type. This result would
demonstrate that the regulated exchange of photosynthetic carbon for soil-derived nitrogen in ectomycorrhizal
associations does not require the plant to distinguish between fungal genotypes and that the trade can be controlled
at fine spatial scales, suggesting that ectomycorrhizal and arbuscular mycorrhizal associations may operate in
similar ways.

KN 4 Arbuscular mycorrhizas: at the root of plant productivity
Giovannetti, M.!, M. Chialva', V. Volpe!, M. Novero!, A. Salvioli!, X. Xie!, D. Patono! and P. BONFANTE!
"Department of Life Sciences and Systems Biology, University of Torino, Italy, paola.bonfante@unito.it.

Abstract: Arbuscular mycorrhizas (AM) are widespread symbioses that allow plants to receive minerals from the
symbiotic fungus, which in turn get back carbon completing its life cycle. In poor nutrient conditions, AM fungi
improve plant phosphate, nitrogen, and sulphur acquisition. The aims of this presentation are to provide an
overview on the mechanisms that allow plants to uptake minerals and to reveal how mycorrhizal fungi may have a
systemic impact on crops. Using a combination of genetics and molecular approaches, we demonstrate how the
phosphate transporter of Lotus japonicus (LjPT4) is active in root arbusculated cells as well as in root tips, where
it creates a link among AM status, root branching, and environmental phosphate concentration. On the other hand,
the sulphur transporter (LjSultri:2) is expressed in arbusculated cells and in non-mycorrhizal roots, pointing at its
role both in direct and fungal-mediated uptake. The results demonstrate how the symbiotic pathway for nutrient
acquisition changes depending on the considered element. To understand the systemic effect of the symbiosis on
tomato fruits, we used RNA-Seq to perform global transcriptome profiling on tomato fruits. We found that the
fruits of mycorrhizal plants show gene transcripts, which are characteristic of a climacteric fleshy fruit, and are
AM-independent, as well as transcripts characteristic of the mycorrhizal status. In addition, the investigation of
tomato mutants, which are involved in ripening process, reveal an unexpected cross-talk between AM and fruit
ripening. In conclusion, by improving the nutritional status and by affecting the source-sink relationships of the
whole plant, mycorrhization has a strong impact on nutrition, health, and productivity of plants.

PS 3-23 Digging deeper: occurrence of arbuscular mycorrhizal fungi at different soil depths in Eucalyptus
grandis and Acacia mangium plantations

de Araujo Pereira, A.P.!, M.C. Santana'!, J.A. BONFIM!', D.L.C. Mescolotti' and E.J.B.N. Cardoso'

"Department of Soil Science, Soil Microbiology Laboratory, College of Agriculture "Luiz de Queiroz" - University
of Sao Paulo (ESALQ / USP). Avenida Padua Dias, 11, CEP 13418-900. Piracicaba, SP, Brazil, ejbncard@usp.br.

Abstract: Recently, studies have shown positive responses in intercropped Eucalyptus and Acacia mangium
plantations. The aim of this study was to evaluate the influence of pure and mixed systems (E. grandis and A.
mangium) on the occurrence and diversity of arbuscular mycorrhizal fungi (AMF) in a gradient of soil depth. In
this context, deep trenches were opened in pure stands of Acacia (100A), Eucalyptus (100E), and mixed systems
(A+E). In mixed forest plantations, soil and roots were sampled at the base of Acacia (A+E) and the base of
Eucalyptus (E+A). Soil samples at ten increasing depths from zero down to 800cm were obtained, with four
replicates each. Regarding the presence of AMF, we found low root colonization rates and low abundance of AMF
spores in all treatments, although 100E presented higher colonization rates than the others. Altogether, 16 AMF
species were found, most of them belonging to the genus Acaulospora. Even though they were found in low
numbers, AMF spores and root colonization were present even at the greatest depth. Processes involving the
occurrence and diversity of AMF is a crucial point in understanding the development of forest plantations, mainly
by involving the biogeochemical cycles, when seeking for new promising approaches and sustainability
parameters.

PS 1-6 Root and rhizosphere soil diversity of arbuscular mycorrhizal fungi in a Brazilian Atlantic forest
toposequence

BONFIM, J.A.!, F. O¢chl? and E.J.B.N. Cardoso'

"University of Sdo Paulo, ESALQ, Padua Dias Ave, no. 11, CEP 13418-900, Piracicaba, SP, Brazil,
bonfimjoice@gmail.com; 2Agroscope, Federal Research Institute for Sustainability Sciences, Plant-Soil
Interactions, Reckenholzstrasse 191, CH-8046 Ziirich, Switzerland.

Abstract: The Atlantic forest in Brazil, a biodiversity hotspot, is considered a priority biome for diversity research
because is one of the most threatened tropical forests in the world. We studied the diversity of arbuscular
mycorrhizal fungi (AMF) in the Atlantic rain forest in Serra do Mar Park (SE Brazil), in roots of seven host plants
and their rhizosphere soils in relationship with their soil environment, altitude and seasonality. The studied plots
are located along an elevation gradient located at 80, 600 and 1000m a.s.l. Soil samples were collected (0-20cm)
in four seasons from SE Brazilian, winter 2012 to autumn 2013. AMF spores were morphologically classified, and



chemical, physical and microbiological soil characteristics were determined. AMF diversity in roots was evaluated
using the NS31/AM1 primer pair, cloning and sequencing. Multivariate canonical discriminant analysis (CDA)
and redundancy analysis (RDA) were applied to the data. In the rhizosphere soil 58 AMF species were identified.
The genera Acaulospora and Glomus were predominant. However, in the roots, only 14 AMF sequencing groups
were found and all had high similarity to the genus Glomus. The AMF community structure varied between areas
and seasons and some species are more important than other areas for the separation of the sites. The soil
characteristics showed a strong relationship with the occurrence of certain species. The highest AMF species
diversity, based on Shannon’s diversity index, was found for the highest altitude under study. Seasonality seemed
not to affect the diversity. Our results show a high AMF diversity, higher than commonly found in the Atlantic
Forest. Another interesting finding is that the AMF community detected in roots or in the rhizosphere are
completely different from each other and that differences in the community structure are related to variations in
altitude even in geographically close lying sites.

PS 1-7 Drivers of arbuscular mycorrhizal fungi (Glomeromycota) communities along a European transect
BOUFFAUD, M.L."?, D. van Tuinen', D. Wipf® and D. Redecker?

'INRA, UMR 1347 Agroécologie, 17 Rue Sully, BP 86510, 21065 Dijon Cedex, France, marie-
lara.bouffaud@ufz.de; *Present address: Department of Soil Ecology, UFZ-Helmholtz Centre for Environmental
Research, D-06120 Halle (Saale), Germany, German Centre for Integrative Biodiversity Research (iDiv) Halle-
Jena-Leipzig, D-04103 Leipzig, Germany; *Université de Bourgogne, UMR 1347 Agroécologie, 17 Rue Sully, BP
86510, 21065 Dijon Cedex, France.

Abstract: Arbuscular mycorrhiza is an extremely widespread symbiosis between plants and fungi from the
Glomeromycota phylum. In their interaction with at least 65% of land plants including many crops, arbuscular
mycorrhizal fungi (AMF) are involved in many important ecosystem functions and processes, including nutrient
cycling and plant productivity. However, most studies addressing glomeromycotan community structure have been
conducted at relatively small scale, with only a few ones analyzing AMF diversity at the regional scale or above,
therefore the understanding of the geographic distribution of these fungi remains limited. Some AMF taxa seem to
be surprisingly widespread and many cannot as yet be directly linked to a certain set of environmental conditions.
Our study used the soil sampling scheme of the European project ECOFINDERS. In this project, the biodiversity
of a large range of different groups of soil microorganisms was analyzed to assess soil functioning and to define
indicators of soil health across Europe. The objective of our study was (i) to characterize the diversity of
glomeromycotan fungi on the European scale, (ii) to define environmental factors influencing it, and (iii) to
determine if a geographic structure exists for AMF. We therefore used pyrosequencing of the rDNA Internal
Transcribed Spacer region to study glomeromycotan community structure in a transect of 54 samples.
Environmental factors explained a large part of AMF community structure. We identified indicator species for
these parameters, as well as generalists occurring across a wide range of samples, and assessed the influence of
geography on community structure.

CS 1-4 Using proteomes of three Rhizophagus species in Glomeromycota to infer phylogenetic relationships
BOYCE, G.R.! and J.B. Morton'

"Division of Plant and Soil Sciences, West Virginia University, Morgantown, West Virginia, 26506 USA,
gboyce@mix.wvu.edu.

Abstract: Rhizophagus intraradices and R. irregularis are closely related sister species based on rDNA sequence
data, but they differ little in morphology and life history traits. Given that relationships among species in
Glomeromycota is currently based on a single gene phylogeny, this study sought to determine the degree of
divergence between both of these species and another related fungus, R. clarus, based on a broad sampling of
expressed gene products. For each fungus, approximately 1,000 spores of a representative strain were
enzymatically digested. Peptides were mapped using a thermo Q Exactive high accuracy mass spectrometer. Data
were analyzed using Scaffold proteomic software. Masses of more than 70,000 unique peptides were profiled
which then were matched to 7,279 proteins identified with >95% confidence. This sampling comprised 24% of the
Uniprot theoretical proteome of R. irregularis. Of these proteins, 1,771 were known and the remainder was
uncharacterized. Some of the latter appeared to be conserved across all three species, and they are being annotated.
Among the characterized proteins, 39% were unique to R. clarus, whereas only 7% and 9% were unique to R.
intraradices and R. irregularis, respectively. The degree of similarity in the profiles of the latter two species was
an order of magnitude higher than similarity between them and R. clarus. These expressed protein profiles indicate
phylogenetic distance between R. intraradices and R. irregularis is not as great as that depicted by the rDNA
phylogeny. This spectrometric evidence, together with comparable patterns of rDNA evolution in other
monophyletic taxa, suggests that rRNA genes may be retaining stable divergent polymorphisms that overestimate
speciation events. Further elucidation of the proteomes of closely, as well as distantly, related lineages has the
potential to clarify phylogenetic relationships, identify new genes for sequence analysis, and better understand
functional relationships.



PS 3-24 The use of AMF to improve soft fruit production in commercial substrate growing systems
BOYER, L.R.!, N. Gulbis?, K. Hajdu? and X. Xu!
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Abstract: Strawberry is an important crop within the UK and in 2011 accounted for 62% of all soft fruit
production. For the past 40 years, soil borne diseases affecting strawberry production, primarily Verticillium wilt,
has been controlled using chemical fumigation. Methyl bromide has already been banned for use in the EU and
others are facing an uncertain future with legislation changes surrounding the use of pesticides. Although
alternatives to these chemicals are being investigated, currently no effective control is available. To mitigate this
threat and to extend the soft fruit season, nearly half of the UK strawberry production is in substrate
(predominantly coir) under protection. Arbuscular mycorrhizal fungi (AMF) has been shown to provide beneficial
effects to strawberry growth and yield at East Malling Research in the UK. The maintenance of a microbial
population may be increasingly fundamental to the sustainable food security. Substrates such as coir are usually
depleted of microbes including AMF and as such the introduction of beneficial microbes are more likely to
generate benefits in commercial cropping systems. We report the benefit of inoculating strawberry in coir
substrates under commercial fertigation treatments using different water regimes and nitrogen addition. Plant
growth effects and fruit yields were analysed. The results show a consistent increase in the fresh weight of
strawberry plants and increase in the yield of class I fruit. Both the number of fruit produced and the average
weight of fruit were increased with AMF inoculation. However, microscopic root length colonisation was low in
plants grown in coir compared to different substrates (e.g., soil and Terragreen). The structure of AMF colonising
strawberry and maize roots grown in coir shows some physical differences from usual AMF structure in other
substrates.

CS 6-1 The global importance of mycorrhizas: scaling up from roots to continents
BRUNDRETT, M.!

'Department of Parks and Wildlife, Swan Region, Locked Bag 104, Bentley Delivery Centre, West Australia,
6983, Australia, mark.brundrett@dpaw.wa.gov.au.

Abstract: Effective definitions of mycorrhizas are required to provide consistent diagnosis of associations and
minimise errors in mycorrhizal species lists. Another major cause of uncertainty involves the presence of
mycorrhizal fungi in non-host plants, as these fungi are also potent endophytes. Plants that are fully
nonmycorrhizal (NM) and those with inconsistent or facultative associations have similar ecological roles,
frequently occur in extreme habitats where inoculum is limited and are often confusing. Issues concerning the
identification of mycorrhizal fungi will also be briefly considered. A database that includes information on 10,000
plant species allowed data to be extrapolated to 99% of flowering plants with a high degree of consistency in most
families. Case studies using root observations and floristic data will show the relative diversity or dominance of
plants with different nutritional strategies at spatial scales from local areas to continents. These include ancient,
highly infertile soils in the West Australian Wheatbelt, tropical Australia (Kakadu Park), Canadian deciduous
forests, and eucalyptus forests. A transect across Australia will be used to illustrate symbiotic trends from
temperate to tropical and arid to wet habitats in a wide diversity of soils. Australian diversity maps will illustrate
the relative importance of ectomycorrhizal plants, NM plants, such as parasites and carnivores, and nitrogen fixing
plants. In conclusion, mycorrhizas are important in almost every habitat and situation except for some of the
harshest landscapes on Earth. However, we still need to improve the accuracy of surveys to identify mycorrhizas.
In many cases, investigations of roots are not even required because we may get more accurate results by
extrapolating from floristic data using knowledge of mycorrhizal plant families. However, there are exceptions to
this generalisation and these include the two largest Australian plant families, Fabaceae and Myrtaceae, where root
strategies are very complex and seem to evolve more rapidly than in any other family.

Monday Public Lecture Forest fire and fungi: losers, winners, and strategies in the postfire environment
BRUNS, T.!
"Department of Plant and Microbial Biology, University of California, Berkeley, pogon@berkeley.edu.

Abstract: Fire is a natural part of most western forest ecosystems, and while plant strategies for surviving or
recolonizing after fire are well known, much less is known about how fungi deal with this common disturbance.
This talk will review some of the details that are known about how fungi behave and recolonized following severe,
stand-replacing fires. Examples will be drawn primarily from studies of the Mt Vision Fire in Pt Reyes National
Seashore and the more recent Rim Fire in Stanislaus National Forest and Yosemite National Park. These examples
will also trace the development of “molecular ecology” from the crude RFLP days to the current high-throughput



sequence.

PS 3-60 The composition of arbuscular mycorrhizal communities is determined by the nutrient demand of
the host plant and the availability of nutrients for the fungal symbionts

BUCKING, H.!, J.A. Mensah!, C.R. Fellbaum!, E.T. Kiers? and P.E. Pfeffer®
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Abstract: Arbuscular mycorrhizal (AM) interactions involve many-to-many interactions; each host plant is
simultaneously colonized with multiple fungal species, and each AM fungus colonizes multiple host plants and
forms common mycorrhizal networks (CMN). Despite the fact that the nutrient benefit for an individual host is
determined by the composition of these AM fungal communities, we currently have no information how the
composition of these communities is controlled. We studied this question in newly developed multi-chamber
systems with two outer donor plants and one target plant. The donor plants were colonized with two different AM
fungal species that differed in their mutualistic benefit. We tested how nutrient transport within CMN is affected
by the nutrient demand of the target plant, and we studied how the nutrient demand and the availability of
nutrients for individual mycorrhizal fungi affects the fungal community composition. We found that the transfer of
nitrogen from the donor plant compartment to the target plant depended on the fungal species and on the nutrient
demand of the target plant. Both fungi transferred more nitrogen to the target plant when the plant was under
nitrogen stress. The q-PCR analysis of the AM fungal community composition revealed that the community
composition depended on both the nutrient demand of the target plant and the access of nutrients for individual
fungal species. Low beneficial fungal strains had a competitive advantage in establishing interactions with the
target plant when they had access to a nutrient that the host plant was in need of. These results provide the first
evidence that the host plays a critical role in the AM fungal community composition. The results are discussed in
the context of our previously shown data that suggest nutrient and carbon exchange in the AM symbiosis is
controlled by biological market dynamics.

PS 2-36 Positive response of AM fungi to soil organic N correlates with abundance of ammonia oxidizers
BUKOVSKA, P.!, M. Gryndler!, H. Gryndlerova!, D. Piischel! and J. Jansa'

Institute of Microbiology, Czech Academy of Sciences, Videfiska 1083, 14220 Prague 4, Czech Republic,
bukovska@biomed.cas.cz.

Abstract: A large fraction of mineral nutrients in natural soil environments is recycled from complex and
heterogencously distributed organic sources and explored by both roots and/or their associated mycorrhizal fungi.
Responses of arbuscular mycorrhizal (AM) hyphal networks to soil organic patches are, however, still little
understood and so is the involvement of other microbes in this interaction. Therefore, we conducted a multiple
choice experiment addressing AM hyphal responses by Rhizophagus irregularis and Claroideoglomus claroideum
to different qualities of soil patches within the root-free zone. Furthermore, we profiled the prokaryotic and fungal
communities in the patches by 454-sequencing to identify microorganisms that may explain the patterns of
recorded AM hyphal growth. The colonization of the patches by AM fungi was assessed microscopically and by
quantitative real-time PCR (qPCR) with AM taxon-specific markers. Both of these approaches showed that AM
hyphae responded positively to nitrogen (N)-containing organic amendments (i.e., chitin, DNA, albumin, and
clover biomass) while no responses were recorded for cellulose, phytate, or inorganic phosphate as compared to
the non-amended soil patch. Bioinformatics analysis including all the different types of patches from the
Rhizophagus-inoculated pots provided deep insight into the structure of microbial communities. Abundance of
several prokaryotes including Nitrosospira sp. (an ammonium oxidizer) showed a tight and positive correlation
with AM hyphal proliferation within the soil patches. Abundance of some other prokaryotes correlated negatively,
whereas almost no correlations were observed between AM hyphal proliferation and abundance of saprotrophic
fungi. These results may indicate a causal (functional) relationship between some bacteria and AM fungi involved
in N (re-) cycling and possibly implicates them in the N transfer from the organic N source in the soil via AM
hyphae to the plants. Further studies scrutinizing the exact mechanisms of this inter-kingdom association are
required.

PS 1-41 Mycorrhizae, dual host plants, and mycorrhizal networks in the revegetation of the Elwha Basin,
Washington, USA

Clausen, K.A.', A M. Cortese!, K. Taylor' and R.A. BUNN!

"Department of Environmental Sciences, Huxley College, Western Washington University, ES Bldg. 522, 516
High St., Bellingham, WA 98225-9181, USA, Rebecca.bunn@wwu.edu.



Abstract: The removal of two dams from the Elwha River, Washington, USA left behind 800 acres of dewatered
reservoir sediments, a poorly understood growing environment for revegetating plant communities. In a series of
field surveys and greenhouse experiments, we examined the potential importance of mycorrhizal fungi for plants
recolonizing these sediments. We (1) examined the abiotic characteristics of Elwha fine sediments to quantify
potential limiting factors for plant growth, (2) quantified the availability of the important plant symbionts,
arbuscular mycorrhizal and ectomycorrhizal fungi, (3) evaluated the success of commercial and whole soil
mycorrhizal inoculum amendments on arbuscular mycorrhizal and ectomycorrhizal formation and function in
Scouler’s willow (Salix scouleriana), and (4) assessed the importance of dual host plants for arbuscular
mycorrhizal and ectomycorrhizal hosts that share the same mycorrhizal network. Based on our study, the exposed
reservoir sediment seems to be a harsh growing environment for colonizing plants due to its acidity, low % organic
matter, homogeneity, and low levels of viable fungal propagules. Despite those findings, neither willow plants nor
their mycorrhizal symbionts were inhibited by reservoir silt in the greenhouse. Mycorrhization of willow plants
was increased with the addition of whole soil inoculum; however, willow plants formed mycorrhizae even without
amendments. Amendments may result in more functional mycorrhizae as willows had more favorable N:P ratio
which may have an influence on the long-term fitness of plants. In our last greenhouse study, we grew an AM host,
yarrow (Achillea millefolium), and an ectomycorrhizal host, Douglas fir (Psuedotsuga menziesii), with and without
the dual host plant Scouler’s willow in mesocoms that allowed or prevented connection of mycorrhizal networks.
We found extraradical hyphal densities were reduced in mesocosms where networks were not allowed to form.
Host plants seemed unaffected, however, as we found no differences in plant biomass or levels of colonization.

PS 4-5 Do native and invasive plants differ in their interactions with arbuscular mycorrhizal fungi? A meta-
analysis

BUNN, R.A.!, PW. Ramsey? and Y. Lekberg??

"Department of Environmental Sciences, Huxley College, Western Washington University, ES Bldg. 522, 516
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Abstract: Increased global connectivity of humans has accelerated the rate at which exotic plants are introduced
to novel environments. Arbuscular mycorrhizal (AM) fungi have the potential to influence invasion trajectories of
exotic plants and two divergent hypotheses have emerged: the degraded and enhanced mutualism hypotheses.
Both are based on the invasive plant interacting differently with AM fungi relative to the native community. In the
degraded mutualism hypothesis the invader is posited to have a low (or no) AM dependency and to inhibit AM
fungi, thereby reducing the competitiveness of more mycotrophic natives. In the enhanced mutualism hypothesis
the invasive plant is posited to have high AM dependency and to receive a greater benefit from mutualists than
native plants, conferring a competitive advantage to the invader. We used a meta-analysis approach on 67
publications, involving 70 native and 55 invasive species to assess differences between native and invasive plants
in AM colonization, AM dependency and host quality. We found no evidence that average colonization, growth
responses and host quality differ between native and invasive plants, although growth responses (positive and
negative) to AM fungi appear dampened among invasive plants. Instead of plant status (invasive vs. native),
functional group (forb vs. grass) was an important explanatory variable. In general, forbs were more colonized
than grasses and tended to respond positively to AM fungi, whereas growth responses in grasses were neutral or
negative. In conclusion, neither the degraded nor the enhanced hypotheses were supported. Instead, our results
indicate that AM fungi are most likely to influence invasion trajectories when native and invasive plants belong to
different functional groups.

LT 2-10 Mycorrhiza-induced pathogen resistance in wheat, more than the sum of its parts?

CAMERON, D.D.!, R. Summers?, E. Parker!, H.B. Hughes', K.J. Field’, S. Tille!, M.M. Burrell', J. Ton', J.R.
Leake! and A.P. de Luque'*
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9JT, UK; 4IFAPA Centro Alameda del Obispo, Area de Mejora y Biotecnologia, Avda. Menéndez Pidal s/n,
Apdo 3092, 14080 Cérdoba, Spain.

Abstract: Plants can develop an enhanced defensive capacity against pathogens in response to colonisation by
arbuscular mycorrhizal fungi (AMF). This ‘mycorrhiza-induced resistance’ (MIR) provides systemic protection
against a wide range of attackers and shares characteristics with systemic acquired resistance (SAR) after
pathogen infection and induced systemic resistance (ISR) following root colonisation by non-pathogenic
rhizobacteria. It is commonly assumed that fungal stimulation of the plant immune system is solely responsible for
MIR. Here, we present a novel 4-phase model of MIR that integrates different aspects of the induced resistance
phenomenon in wheat: Phase I - root exudation of mycorrhiza-recruiting chemicals, Phase II - the plant immune



system responding to infection by AMF, Phase III - immune suppression by AMF and recruitment of
mycorrhizosphere bacteria, Phase IV - establishment of the mycorrhizosphere and induction of systemic resistance
by mycorrhizosphere bacteria. Using a combination of biochemical (metabolomic) profiling integrated with
phenotypic characterization, we validate this model, and in so doing, demonstrate that MIR is a cumulative effect
of direct plant responses to mycorrhizal infection and indirect immune responses to ISR-eliciting rhizobacteria in
the mycorrhizosphere. Moreover, we demonstrate that MIR can provide robust protection from agriculturally
significant pathogens in wheat.

PS 4-64 Community composition and structure of arbuscular mycorrhizal fungi in the rhizosphere of
poblano pepper

CARBALLAR-HERNANDEZ, S.!, L.V. Hernandez-Cuevas?, A. Alarcon', R. Ferrera-Cerrato!, N.M. Montafio-
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Abstract: Poblano pepper is a variety of Capsicum annuum L., with high gastronomic and cultural value, which
associates with arbuscular mycorrhizal fungi (AMF). Nevertheless, little is known about the AMF communities of
poblano pepper at field conditions. This study determined the composition and structure of AMF communities of
poblano pepper at San Pedro Cholula, Puebla (Mexico), by collecting rhizosphere soil samples from six sites with
different agronomical inputs. For each site, the number of spores, relative abundance, and frequency of AMF
species were estimated. Identification of AMF species was based on morphological features of the spore walls.
The Pielou’s evenness index, the Simpson’s dominance index, and the Shannon-Wiener's diversity index were
used for describing the structure of AMF communities. The B-diversity was estimated through the presence-
absence of AMF species among sites by using the Sorensen coefficient. The analysis of variance showed
significant differences (P<0.01) in the number of spores among the six sites. A total of 33 AMF morphospecies
were identified, belonging to 12 genera and seven families, but ten species were shared in all sampling sites.
Funneliformis geosporum, Claroideoglomus claroideum, and C. luteum were the more abundant and frequent
species. By comparing richness and diversity of AMF with a t-student test modified by Hutchinson, we observed
significant differences (P <0.01) among sites. The most diverse and even AMF community (2.52 and 0.89,
respectively) was found in those sites with moderate agronomic management, the lowest values were obtained in
that site with high agronomic inputs (1.90 and 0.67, respectively). In contrast, the highest dominance was recorded
in those sites with high inputs. The similarity of the AMF species composition among sites was high (85%),
indicating that B-diversity is low.

PS 1-42 Functional traits of arbuscular mycorrhizal fungal communities along succession in a tropical dry
forest ecosystem
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Abstract: Functional traits in natural communities of arbuscular mycorrhizal (AM) fungi are poorly understood.
Tropical dry forests are currently highly dynamic ecosystems due to continuous transformation and land cover
change. The high environmental heterogeneity resulting from land conversion likely selects the AM fungal species
present in each community as a function of the traits that are more relevant to each new environment. To test this
hypothesis we 1) described the composition of AM fungal communities in field sites of different successional
stages, 2) measured some of their extraradical mycelium traits (hyphal length and hyphal allocation to diameter
categories), and 3) explored the relation between community composition, mycelium traits, and environmental
heterogeneity. We set up an experiment to measure community mycelium traits in pots using the same disinfected
soil. Native AM fungal communities from active pastures, successional fields of different ages, and old-growth
forests were used to inoculate a native, generalist host. Mycelium traits were measured after four months by
microscopy and image analysis. We found that AM fungal communities from this ecosystem shared on average
60% of their species. Morphotypes were predominantly thick-walled, ornamented, and sporocarpic Glomerales. A
cluster analysis divided the communities mainly into an early and late succession group, but there were also sites
of discordant age within each group and out-groups. We found that the early succession communities, which are
exposed to the driest and warmest environments, produced the thickest mycelium. Mid-succession communities,
which are exposed to the coolest and more humid environments under low and thick canopy closure, presented the
longest and finest mycelium. Late succession communities, which are exposed to intermediate levels of humidity
and temperature, and found in a more structured canopy, showed intermediate values of most mycelium traits.
Differences were, however, of small magnitude. We are currently investigating the plasticity of these traits under
water stress, a factor that likely contributes to the shaping of AM fungal communities.



PS 4-65 Assessing the progress of colonisation by arbuscular mycorrhiza of four plant species under
different temperature regimes
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Abstract: To capitalize on the benefits offered by arbuscular mycorrhizal fungi (AMF) in agricultural systems the
effect of low soil temperature has to be taken into consideration over large areas of the planet. However, the effect
of suboptimal root zone temperatures on AMF colonisation is poorly understood. It has been suggested that
responses depend on the host plant species. We hypothesized that this interdependence is a function of the
parameter used to assess the presence of AMF in the roots. In a pot experiment with non-sterilized soil, we
investigated the influence of three soil temperatures (10, 15 and 20 °C) on the progress of root colonisation of four
host plant species (Ornithopus compressus, Lolium rigidum, Triticum aestivum, and Zea mays) by indigenous
AMEF. Plant root density, arbuscular colonisation rate (AC) and colonised root density (CRD) were assessed 14, 28
and 42 days after sowing. Based on CRD, the effect of temperature on the progress of root colonisation by AMF
was independent of the host plant species. The apparent influence of the host plant species was only due to the
species-specific effect of soil temperature on root growth and therefore on AC. The host plant species only
determined the minimum temperature for the AM colonisation initiation, possibly due to species-specific response
of root growth and exudation to cool temperatures. Differences between plant species in the degree of mycotrophy
might result from different root growth rates, which influence AC. Consequently, CRD should also be used to
compare the level of AMF colonisation between different plant species.

CS 8-2 The role of arbuscular mycorrhizas in agriculture: insights from a mycorrhiza defective tomato
mutant

CAVAGNARO, T.R.!, S.J. Watts-Williams?, T.M. Bowles® and L.E. Jackson?
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Abstract: Arbuscular mycorrhizas (AM) play an important and increasingly well-recognized role in
agroecosystems. However, the near ubiquity of arbuscular mycorrhizal fungi in soils can make studying their
functioning in the field challenging. One way of meeting this challenge is to grow mycorrhiza defective mutants
and their mycorrhizal wild-type progenitors in field soils. We have used this approach in a wide range of
agricultural soils from both Australia and California to gain insights into the formation and functioning of AM.
These approaches include field surveys and experiments, highly mechanistic glasshouse-based studies, the use of
isotopic tracers, and gene expression studies. We will provide an overview of much of this work, with an emphasis
on 1) formation of AM under different field conditions and its relationship to soil management and fertility, 2)
effects of forming AM on plant growth, both for biomass allocation and agronomic yields, and 3) consequences of
forming AM on plant nutrient uptake, soil nutrient cycling, and nutrient loss. The emphasis will be to synthesize
these findings to understand AM functioning in intensively-managed agricultural systems, and how various
management practices may bolster AM communities to improve functioning. Finally, we will consider some of the
limitations and advantages of using mutant-based approaches to studying AM in field soils, with a view to
stimulating and guiding future work in this area.

PS 1-8 Arbuscular mycorrhizal fungi from New Caledonia: first identification from roots of Phyllanthus
and Psychotria in ultramafic and volcano-sedimentary soils
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Abstract: New Caledonia, a tropical archipelago in the South Pacific, is known as one of the unique biodiversity
hot spot displaying an exceptionally high concentration of endemic and endangered plant species. Over 3,200
species represent the actual flora of which 74% are endemic to the archipelago. The high percentage of vascular
plant endemism is mainly due to plant communities developed on ultramafic serpentine rocks covering one third
of the main island. Consequently New Caledonia has also been listed among the world’s main hotspots for
metallophytes with 2,145 serpentine plant species, among which 82% are endemic. Numerous studies have
reported the influence of mycorrhizal fungi on plant tolerance to toxic elements in soils contaminated with heavy
metals. However, despite the importance that might have those fungi on plant growth on metals, nothing is known



about their diversity in New Caledonia. Based on the molecular analysis of 18S rDNA, we have analyzed the
diversity of arbuscular mycorrhizal fungi (AMF) present in ultramafic or volcano-sedimentary soils. This analysis
has been performed on roots of two plant genera: Phyllanthus and Psychotria. These two genera are highly
represented in both soils and exhibit species that have developed alternative strategies toward nickel, which is very
abundant in New Caledonia. Psychotria gabriellae and Phyllanthus favieri are indeed nickel hyperaccumulators.
The obtained sequences were grouped within operational taxonomic units (OTUs) for taxonomic identification. In
this study, we show that soil composition influences the AMF assembly. We also show that hyperaccumulating
plant species harbour specific AMF communities. Furthermore, we identify novel SSU sequences that could
correspond to yet unidentified fungi raising the possibility of discovering new AMF taxa in this poorly studied
geographical area.

LT 4-5 Mass-produced genetically modified Rhizophagus irregularis alter cassava production in field
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Abstract: We have previously shown that in vitro mass-produced Rhizophagus irregularis significantly increases
the production of cassava in the field. Manipulating the genetics of R. irregularis by crossing and segregation of
different cultured fungal lines could be used to further increase cassava production. The objective of this work was
to study if genetically manipulated arbuscular mycorrhizal fungal (AMF) lines lead to differences in cassava
growth in the field and in the presence of a native AMF community. We inoculated cassava varieties (var.
MCOL2737 and var. COL4574) with 15 in vitro mass-produced lines of R. irregularis and evaluated the growth
and root production. This experiment was established in the eastern plains region of Colombia (Yopal) in two
successive years. The root weight varied according to the AMF line (from a positive to a negative effect), and the
responses induced by each line were also different between cassava varieties. Fungal lines also had an effect on
total AMF colonization, but there was no correlation between production and colonization. There was no
significant difference in the effects of the lines in the two years, showing that the results were reproducible. We
also established the experiment in Santana, where the climate and soil are different. In Santana, there was no
significant effect of AMF lines. We conclude that genetic manipulation of AMF had an effect on cassava growth
and root production in Yopal. Furthermore, the AMF lines effect on growth, production, and colonization
depended on the cassava variety and the environment. We demonstrated that manipulating within-species genetic
variation in AMF could be used to design AMF that have a desired effect on a given crop in a particular
environment.

SY 3-2 The structure of mycorrhizal interactions: the need for a mechanism-oriented approach to interpret
community-level patterns

CHAGNON, P.L."?, R.L. Bradley' and J.N. Klironomos>
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Abstract: It is well known that mycorrhizal networks provide many valuable ecosystem services such as nutrient
retention, increased primary productivity, and nutrient cycling in terrestrial ecosystems. However, much less is
known about the resistance and resilience of these systems when facing disturbances. Recent studies have shown
that mycorrhizal networks tend to be built around a few highly generalist species, and are characterized by an
absence of reciprocal specialization (i.e., nestedness of interactions). Such structure has been argued to favor
community stability and resilience by theoretical studies. However, a key aspect of real ecological networks
missing from those theoretical studies was the notion of flexibility in interactions. Here, we characterized
mycorrhizal interactions for 18 local networks, and we show that although local networks tended to display a
deterministic structure, much variability could be seen among networks, even at small spatial scales. This
questions the relevance of seeing ecological network structure as a feature arising from a selection towards higher
community stability (as suggested by theoretical studies). From our results, it rather seems that one key
mechanism stabilizing mycorrhizal networks could be flexibility in interaction patterns. Approaches to better
understand the mechanistic drivers of mycorrhizal network structure are discussed.

PS 2-2 Excessive Cd induced protein adhered with cell wall of Laccaria bicolor
CHALI L.! and Y. Huang'
!College of Environmental Sciences and Engineering, Peking University, Beijing, China, dclinet5727@gmail.com.

Abstract: It is well known that ectomycorrhizal fungi exhibit high tolerance to excessive amounts of heavy metals



in the environment. Fungal slime exudate from ectomycorrhizal mycelium is believed to be an important
component in the chelation of excessive heavy metals, especially those closely adhered to the cell wall, and plays
an important role in the extracellular chelation process under heavy metal stress. To understand this process, it is
necessary to efficiently separate slime from the cell. Therefore, six different separation processes, including three
chemical and three physical methods, were employed to separate the mycelia exudate slime of the ectomycorrhizal
fungi Laccaria bicolor from its cell wall. Compared to chemical methods, physical methods show higher
separation efficiency with a relatively high amount of protein harvested from the extraction, and ultra-sonication at
150w for 1 minute had the highest efficiency. With the separation process, more proteins were extracted from L.
bicolor mycelium under Cd stress at 1ug/ml than from those in the control, indicating that expression levels of
certain proteins were elevated by Cd stress. The SDS-PAGE profile of these proteins indicates three new bands
located between 43kDa to 31kDa, which might hint at a Cd stress induced change of protein components in
mycelia exudate slime. The identification and metal-binding behavior of these proteins need further study to
understand the tolerance mechanisms of ectomycorrhizal fungi under heavy metal stress.

PS 3-25 The effects of land use change in tropical peat on vesicular arbuscular mycorrhiza of sago palm
(Metroxylon sagu Rottboll)

CHAN, M.K.Y.!
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Abstract: Sago palm, a source of commercial starch, is an extremely hardy plant, thriving in swampy, acidic peat
soils where few other crops survive. They continually produce suckers maturing at 10 to 15 years virtually
producing palms in perpetuity with no necessity for replanting. Sarawak, Malaysia embarked into the world first
large-scale commercial plantation of sago palm in drained peat. An arbuscular mycorrhizal (AM) fungus
belonging to the Glomales of the Zygomycetes was isolated from wild sago palm roots. A study was therefore
conducted to investigate whether the change of peat soil environment affected the relationship between the AM
fungus and sago palm. Soil and root samples were collected using systematic random sampling across the field
using a diagonal straight line transect at three metre interval from sago palm planted in drained peat and wild sago
palm in waterlogged peat. The pH of the drained peat and waterlogged peat was 3.4 and 3.8, respectively. Using
the wet sieving and decanting technique, 511 AM spores/100 g of drained peat and 194 AM spores/100 g of peat
were obtained. The infectivity percentage of the roots, using gridline intersect method was 88%, ranging from 40
to 100% in the roots from drained peat as compared to the 100% in peat. There was no difference in infectivity of
the AM fungus inoculum from drained peat and waterlogged peat on the alternate host A//ium sp., both responses
were 35%. There was a positive correlation between spore abundance and soil phosphate as the drained peat has
higher phosphate content from fertilizer application. This study demonstrated that drainage has not affected the
relationship between the AM fungi and sago palm, but the application of phosphate has reduced the infectivity.

PS 2-3 Evolution and diversity of sexually-related genes in a supposed asexual arbuscular mycorrhizal
fungus

CHARRON, P.., T. Marton' and N. Corradi!
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Canada, philippechar@hotmail.com.

Abstract: Arbuscular mycorrhizal fungi (AMF) are ancient organisms that form symbioses with more than 80% of
land plants. Fossil evidence of this partnership dates back 500 million years ago, when land was first colonized by
plants. The mutualistic relationship between host roots and the fungus consists of an exchange of carbohydrates
for water and minerals (phosphorus and nitrogen), compounds that are essential to the proliferation of both
organisms. Despite their extraordinary longevity, a lack of evidence supporting sexual reproduction has led to
assumption that AMF are purely clonal organisms. However, recent genome analyses are starting to challenge this
notion. Specifically, AMF genomes encode for a large number of homologues of proteins that are linked to sexual
processes in other eukaryotes, including several typically involved in partner recognition, such as mating-type
high mobility group (MAT-HMG) proteins found in mating-type loci. The present study expands the current
knowledge of sex-related genes in AMF by exploring new genome data obtained from several isolates of the AMF
model Rhizophagus irregularis. These new investigations reveal that a single isolate can potentially code 227
MAT-HMGs, or 54% more than previously reported. Furthermore, these genes differ considerably in both number
and structure among isolates of R. irregularis, supporting the presence of substantial genome plasticity in this
species. Some MAT-HMGs display unique genomic organizations that are reminiscent of operons, whereas others
are similar to MAT-loci of the Zygomycota and Ascomycota phyla. In retrospect, this research uncovers an
unprecedented amount of AMF genes that are homologues to sex-related genes of other fungi, and reveals for the
first time their atypical genomic architecture.

PS 3-26 Evaluation of ectomycorrhizal associations of Pinus patula seedlings
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Abstract: Within South Africa natural forests are rare, occurring over only 8% of the country’s surface, thus the
forestry industry is dependent on plantations of exotic pine and eucalyptus species. Plantations cover
approximately 1.3 million hectares of land with approximately 52% of the plantations being Pinus species. The
forestry industry is facing increasing pathogen pressure. Fusarium circinatum has become one of the greatest
constraints on the pine industry, especially to P. patula. This fungus has been estimated to cost the forestry
industry in excess of ZAR 12 million per annum. It is often not identified in nursery seedlings until after
commercial planting resulting in extremely high levels of mortality. Nursery seedlings in South Africa are not
inoculated with ectomycorrhizal (ECM) fungi or other beneficial microbes. The application of an ECM fungal
inoculum during the seedling production could potentially increase seedling growth and development and increase
survival in the field, specifically reducing the effects of F. circinatum. A preliminary investigation into the
presence and percentage ECM colonisation of P. patula seedlings from 10 different South African nurseries was
conducted. The average natural percentage colonisation of these nurseries was low, ranging from 2 - 21%.
Approximately 10 different morphotypes were noted to occur on the seedlings as a result of natural inoculations.
Morphotypes ranged from simple to tubercle ramification with smooth to cottony mantle surfaces. Full
morphological characterisation and molecular identifications using the ITS gene will be presented. Further studies
will include inoculation with selected ECM fungal isolates as well as mycorrhizal helper bacteria to assess
biocontrol potential against F. circinatum.

PS 2-20 Restore mycorrhiza for sustainable forestry
CHAUBEY, O.P.!, P. Bohre!, Jamaluddin? and G. Krishnamurthy'
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Abstract: Arbuscular mycorrhizal fungi (AMF), the synonym of VAM fungi, are important soil microbes that
form symbiotic associations with most terrestrial plants on Earth. These mycorrhizae can grow inside plant roots
and serve them in a number of ways. The most important role of mycorrhizal fungal hyphae is to extend the
surface area of roots. These fungi improve availability of nutrients in utilizable forms. Their ability to bind soil
particles and their role in removing heavy metals from overburden soils and retaining them in their cell walls,
proved to be excellent in reclamation efforts. Mycorrhizal diversity increases with plant species diversity as
the potential number of associations increases. The use of AMF in ecological restoration has been shown
to enable host plant establishment on degraded soils by improving soil quality and health
(phytoremediation) through influencing physical and biological properties (including the restoration of
native AMF), as well as affecting soil nitrogen and organic matter content. AMF species vary in frequency
among plant species, and grasses tend to harbor more AMF. In our study, older plantations had large populations
of arbuscular mycorrhizal spores of different species. In younger plantations, the AMF spores gradually decreased
due to less available carbon and other nutrients. The role of AMF was to recover the nutrient status of coalmine
spoil soil. AMF were recognized as the driving force behind nutrient transformations in soil and, thus, have a
major role in sustainable forestry and ecosystem functioning. In this context, an ecosystem approach for
rehabilitation of mine spoils and overburden areas should be adopted. Plantations of native species of high
productivity and soil conserving species, based on high photosynthetic ability and soil conserving efficiency,
should be preferred and encouraged.

LT 3-12 MycoDB: a global database for mycorrhizal meta-analyses
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CO; PUniversity of British Columbia, Vancouver, BC.

Abstract: Meta-analysis, the statistical combination of results of multiple studies, is an increasingly important tool
to quantitatively address large-scale questions in ecology and evolution. As such, meta-analysis is a vital approach
to integrating knowledge of mycorrhizal associations across continents and scales. We announce the public release
of MycoDB, a database of 3,979 studies to aid in multi-factor meta-analyses to elucidate the ecological and
evolutionary context in which mycorrhizal fungi are beneficial to plant productivity. Over a period of 10 years
with nearly 80 collaborators, we compiled data on plant biomass response to addition of mycorrhizal fungi,
including meta-analysis metrics (i.e., effect sizes, variance estimates, replication) and 14 additional explanatory
variables that describe the biotic and abiotic context of each study. Published along with the experimental plant
response data are phylogenetic trees for all plants and fungi included in the database. To our knowledge, MycoDB
is the largest meta-analysis database of its kind. Thus far, the data have been used to demonstrate how soil biotic
and abiotic complexity, local adaptation, and plant and fungal phylogenetic relationships can influence plant
growth response to mycorrhizal fungal inoculation. The results of these studies are described in two subsequent
presentations. We aim to share these data to 1) highlight significant gaps in mycorrhizal research with respect to
scale, biomes, and continents, 2) promote synthesis in mycorrhizal research to evaluate the generality of
mycorrhizal associations, and 3) encourage future meta-analyses to explore the ecological and evolutionary
context of mycorrhizal functioning in ecosystems.

PS 3-27 Innovative design to manage mycorrhizas in agroecological cropping systems
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Abstract: Agroecology aims to design economically and environmentally efficient cropping systems, based on the
exploitation of natural regulations. Arbuscular mycorrhizas are of growing interest for such an ecologization of
agriculture, as they are likely to enhance crop health and productivity, reducing the use of chemicals. However,
agroecology no longer offers one-stop solutions but calls for the implementation of participatory innovative design
strategies. While managing mycorrhizas requires prior mastery of mycorrhizal-friendly practices, we analyzed the
brakes and the levers identified by horticulture producers in Martinique (French West Indies). We implemented the
KCP® (Knowledge Concepts Propositions) methodology, a new management science method for collective
creative design, used in many industrial cases. Researchers, technical advisers and farmers were involved in a
three step design strategy aimed at sharing knowledge on “How to enhance and benefit from mycorrhizas?”. We
implemented: 1. a collaborative workshop for sharing Knowledge; 2. on farm surveys to assess Knowledge and
mycorrhizas Concept appropriation 3. a final workshop to combine emerging Propositions. Our results show that
two cohorts of farmers significantly differed. “Best learners” moved more easily from the knowledge-sharing
phase (K) to the proposition of levers (P) than “In progress learners”. All the partners’ propositions were
synthetized in a concept tree starting from an initial concept “C0: Mycorrhizas management” which was
progressively divided in sub-concepts. Most of the farmers’ propositions rely on the sub-concept of mycorrhizal
networks mobilization rather than on the introduction of propagules. Farmers suggested experimenting with native
strains production through mycorrhizal crops cultivation in given pedoclimatic areas. They proposed to implement
collective arrangements to define the convenient technology, as on farm production is labor-intensive and
uncertain. The KCP® approach explored the whole potential of the “mycorrhizas management” concept, enabled
relevant knowledge activation, acquisition and production, and resulted in a common research-action project.

PS 3-61 Root mycorrhization and its influence on relative expression of sucrose metabolism genes in
aboveground and belowground tissues
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Abstract: It has been suggested that sucrose metabolism is involved in supplying carbon to arbuscular
mycorrhizae because synthesis and catabolism of sucrose support carbon flux among source and sink plant tissues.
To explore the mechanisms that rule carbon allocation and distribution in plants during mycorrhizal symbiosis, the
influence of the interaction established between the arbuscular mycorrhizal fungi (AMF) Funneliformis mosseae
(BEG 12) and tomato plant roots over the gene expression of sucrose metabolism genes was analysed in
aboveground and belowground tissues. Leaf and root tissues of plants maintained in a greenhouse for seven weeks
after AMF inoculation were used to conduct gene expression analysis by real time RT-PCR. The genes selected to
be analysed were: sucrose-phosphate synthase sps42 and spsC, which encode one of the key enzymes in sucrose



synthesis and partitioning in plants, sucrose synthase genes SUSI and SUS3, and Lin6 from an apoplastic
invertase, which are involved in sucrose catabolism. Additionally, the content of soluble sugar fractions was
quantified by colorimetric methods. It was found that the expression of spsC increases in leaf tissues of
mycorrhizal plants compared with those that were non-mycorrhizal (NM); this effect was related to major
accumulation of sucrose in leaf tissues. The expression of SUS3 and Lin6 also increases in leaves as a result of
mycorrhization, which could be associated to both plant metabolism maintenance and sucrose transit augmentation
through apoplast, respectively. It was also found that the expression of SUS3 decreases in mycorrhizal plant roots
compared to NM roots. These results suggest that arbuscular mycorrhizal symbiosis triggers sucrose synthesis in
source tissues but causes a repression in the expression of genes involved in the synthesis of carbohydrate
polymers in root tissues in order to preferentially canalize the sucrose catabolism products to sustain the
symbiosis.

LT 3-5 Myecelial production and standing fungal biomass are higher in temperate hardwood forests
dominated by ectomycorrhizal trees than in forests dominated by arbuscular mycorrhizal trees
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Abstract: Mycorrhizal mycelia are the dominant pathway through which nutrients are transported to trees and
plant-derived carbon (C) enters forest soils. While much is known about the role mycorrhiza play in the transfer of
C for nutrients, much less is known about these dynamics in stands dominated by tree species that associate with
arbuscular mycorrhizal (AM) fungi versus those that associate with ectomycorrhizal (ECM) fungi. We quantified
fungal mycelia production, fungal:bacterial ratios, and the activity of five extracellular enzymes across a gradient
driven by tree species and their mycorrhizal associates in three temperate hardwood forests in central Indiana,
USA. Ergosterol was used to measure fungal biomass; quantitative PCR was used to determine fungal:bacterial
ratios; and enzyme activity was used to evaluate seasonal variation in C, N, and P acquiring enzymes in plots
dominated by AM-associated trees, ECM-associated trees, and a mixture of AM-ECM trees. We found strong
convergence in the degree to which the abundance of AM and ECM trees in a plot influenced fungal dynamics, as
all three sites showed similar patterns across their respective mycorrhizal gradients. Over a growing season, plots
dominated by ECM trees had nearly three times more standing biomass of Dikarya than plots dominated by AM
trees, and over 1.5 times more hyphal production. Fungal:bacterial ratios increased with increasing dominance of
ECM-associated trees in all sites, and acid phosphatase activity was higher in ECM plots, while peroxidase
activity was higher in AM plots. This study suggests that decomposition processes, soil C storage, and nutrient
availability in temperate hardwood forests vary with the dominant tree species. Understanding the role of mycelial
production and activity on soil nutrient availability is critical for predicting how forest ecosystems might respond
to environmental perturbations such as climate change, where range shifts in dominant tree species are predicted
to occur.

CS 8-3 Ecological drivers for the biodiversity of AM fungi in the farming-pastoral ecotone of northern
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Abstract: Arbuscular mycorrhizal fungi (AMF) are ubiquitous root symbionts that play key roles in supporting
ecosystem sustainability. We adopted 454 pyrosequencing to examine the effects of different land use (grassland
versus farmland) on AM fungal abundance, diversity, and community composition in a balanced sampling scheme
across the farming-pastoral ecotone of northern China. We applied structural equation model (SEM), and
multivariate analyses to disentangle direct and indirect effects mediated by measured biotic and abiotic factors of
land use on AM fungi. Land use conversion from grassland to farmland significantly reduced AM fungal richness
and extraradical hyphal length density, together with a clear change in AM fungal community composition. The
abundance of four AMF genera, Funneliformis, Claroideoglomus, Paraglomus, and Rhizophagus, were
significantly higher in farmland than in grassland, while the abundance of the genus Glomus was clearly reduced
in farmland. SEM showed that effects of land use on AMF diversity and abundance were primarily mediated by
soil available phosphorus and soil structural quality. Further analysis revealed that mycorrhizal fungi associated
with high soil N: P ratios are more likely to be lost upon conversion from grasslands to arable agriculture. In
contrast, land use remained a significant predictor of community composition when controlling for other
environmental variables, indicating that factors such as soil disturbance and irrigation are likely to be important.



Our study shows that land use has a partly predictable effect on AMF communities across this ecologically
relevant area of China, and indicates which land-use practices are most detrimental to sustainability of this
ecosystem.

PS 1-9 Diversity of arbuscular mycorrhizal fungi in sugarcane fields of Southeastern China
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Abstract: Over 20 years of continuous cropping of sugarcane in southern China, along with the over-application
of chemical fertilizer, has not only contaminated the environment, but also deteriorated the soil, resulting in
extremely low pH. Little has been known about the indigenous arbuscular mycorrhizal fungi (AMF) communities
in sugarcane soils. We investigated the AMF communities in rhizosphere soils of sugarcane planting areas in
Southeast Guangxi, China, and six spore species of AMF including two of Glomus, three of Acaulospora and one
of Scutellospora were identified in the soil samples. Investigations show that Acaulospora and Glomus were
predominant. The strain 4. sp. 1 presents the maximum in both of two areas. Moreover, special species of 4. sp. 2
and S. gregaria were found in Qinzhou and Beihai respectively. A field experiment was conducted to determine
the influence of AMF inoculum on the indigenous AMF communities and sugarcane growth in latosol acid soil.
The results showed that the communities of soil AMF were affected by AMF inoculum. Among four species of
AMF in the original soil, 4. sp. 1, 4. sp. 2, G. sp. 4 and G. sp. 3, both G. sp. 5 and 4. sp. 2 were affected by the
AMF inoculum and chemical fertilizer application. AMF inoculum enhanced the absorption of available
potassium by sugarcane, and increased the soil pH from 4.02 to 5.03 after crop harvest, while the treatment with
both AMF inoculum and chemical fertilizer decreased the soil pH to 4.33 compared with that of 4.49 in the
control. Reducing half amount of chemical fertilizer did not negatively affect the cane yield. AMF inoculation
stimulated the plant growth, improved the millable stalks, and increased the cane yield by 10 percent. We
conclude that application of AMF inoculum is a strong potential for both economic and environmental benefits in
the future.

PS 1-10 Biology of ectomycorrhizal Scleroderma fungi in Australasia
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Abstract: Ectomycorrhizal fungi of the genus Scleroderma are often associated with plant roots in disturbed
habitats around the world. However, the genus has a relatively low phylogenetic diversity under Eucalyptus
plantations in Australasia based on morphological features of sporocarps and spores, and internal transcribed
spacer (ITS) and large subunit (LSU) ribosomal DNA (rDNA) sequences. A total of 12 Scleroderma taxa were
recognized from collections including three new species. S. albidum, S. meridionale, S. septentrionale, S.
verrucosum, and two unnamed hypogenous taxa, collected from beneath Eucalyptus plantations in south-western
Australian, were not recorded for China. Australian collections were separated from those gathered from south
China with 99% bootstrap support for either ITS or the LSU. Phylogenetic analyses also showed that most
Australian collections were distinct from the European and Malaysian taxa. Studies on the biology of Scleroderma
showed fungal mycelia have unique characters, which differ with other mycorrhizal fungi. In pure culture,
Scleroderma mycelia are smooth, pure white, and differentiated rhizomorphs often radiate through the growth
medium. Mycorrhizas of Scleroderma are characterized by distinctly white, glabrous to sparingly tomentose, with
mantle mycelium often giving rise to concolorous mycelia. At the genus level, Scleroderma has a wide host range
including some Northern Hemisphere and Southern Hemisphere trees in unrelated families (e.g. Pinaceae and
Mpyrtaceae), but host specificity exists in some species. Due to the availability of large quantities of spores from a
few basidiomes and the ease of application for nursery inoculation needs, spore inoculum is preferable for
application on an operational scale in many countries. Studies demonstrates that spore inoculum of Scleroderma is
efficient for plantation species including Eucalyptus, Pinus, and Acacia. Optimisation of rooting medium is
required to incorporate inoculation and seedling production. Scleroderma has shown great potential to inoculate
seedlings of woody plants in assisting establishment of plantations and promoting host growth in the field. This
study will enhance our understanding on the diversity, biology and host specificity of the Scleroderma fungi and
the use of these mutualistic symbioses in plantation forestry.

PS 1-43 Deep-sequencing transcriptome of tomato to two soils containing their natural microbiota
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Abstract: Root-associated microbiota play a major role in shaping plant physiology under diverse environmental
conditions. Such an impact may have systemic outcomes, also influencing traits of agronomic relevance. In
particular, arbuscular mycorrhizae (AM) improve mineral nutrition and fortify plants against biotic and abiotic
stresses. We took advantage of next-generation sequencing to study interactions between Solanum lycopersicum
(tomato) and its root-associated microbiota. Two agricultural soils (RO and AL) containing diverse microbiota and
with different biotic and abiotic features were considered. The RO and AL soils were conducive and suppressive,
respectively, to the pathogen Fusarium oxysporum t. sp. lycopersici (FOL). A steamed, peat-moss soil was used as
a control. Two tomato genotypes (FOL-resistant and susceptible) were grown in microcosms containing the three
soils without pathogen inoculation. After three months, roots were sampled, AM colonization was assessed, and
the transcriptome was analyzed by RNAseq. Morphological observations indicated that AM structures were
present in the roots from RO soil, while their presence was severely reduced in AL soil. RNAseq analysis
indicates that the two soils, with their microbiota, shape the root transcriptome differently than the steamed soil.
Moreover, the soil type was shown to cause a more relevant impact on gene expression than plant genotype, that
is, AL soil activated metabolic pathways dealing with plant-defense irrespective of genetic background. However,
comparing the profiles of the two genotypes, distinct sets of transcripts involved in plant-pathogen signaling
emerged among the differentially expressed genes, suggesting that genotype is the second parameter that impacts
the transcript profile interacting with the soil. Finally, a meta-transcriptome reconstruction confirmed the presence
and activity of fungal communities strictly associated with the roots in both soils. Overall, our data sheds light on
tomato responses to complex natural microbiota and suggest a strong interplay occurring between soil biotic and
abiotic features, microbiota diversity, and genotype in tuning plant gene expression.

PS 1-11 Changes in ectomycorrhizal fungal communities due to forest thinning in Korea
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Abstract: Ectomycorrhizal fungi (EMF) are important plant symbionts in forest ecosystems where the
composition of the fungal community is known to be influenced by a variety of environmental factors. Thinning is
the selective removal of trees, in order to maintain health of the forests. Subsequently, this practice alters the soil
microorganisms as well as physical and chemical properties of the soil. In this study, we investigated the effect of
forest thinning on communities of EMF in Korea. Root samples were randomly collected from both non-thinned
and thinned forest sites in Korea dominated by Pinus koraiensis. Communities of EMF were assessed in terms of
morphological characteristics and DNA sequence analysis of root tips. As a result, EMF genera: Amanita,
Lactarius, Leucopaxillus, Oidiodendron, Russula, Suillus, Thelephora, and Tomentella were dominant at the study
sites. We found that forest thinning significantly affected the composition and increased the species diversity of
EMF communities. However, species evenness and colonization rates of EMF were not significantly different in
both types of sites. Communities of EMF could also be affected by changes in carbon transfer from hosts and
nutrient availability in the soil. These results suggest that forest thinning could be important to maintain EMF
communities in Korean forests.

LT 3-8 Arbuscular mycorrhizal fungal diversity in Mediterranean drained peaty soils is affected by host
plant and intensification of agricultural land-use
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Abstract: Arbuscular mycorrhizal fungi (AMF) are ubiquitous plant root symbionts and have beneficial effects on
soil quality, plant growth, and nutrition. All these benefits are declining with agricultural intensification, and little
is known on how the AMF community composition varies in relation to this. Here, we investigated the effects of
land use intensity and host plant identity on intraradical AMF communities of ten host plants. We performed a
field experiment with four land-use types of different intensity: a cultivated peaty soil (CU), an energy crop
plantation (BM), a managed grassland (GR), and an abandoned agricultural peaty soil (UNC). To evaluate the
effect of the land use intensification on AMF communities, two common and co-occurring plant species were
sampled (Poa sp. and Calystegia sepium) from all land use types. An additional eight plant species were sampled
across land use types to test the plant host effect: Arundo donax, Bromus tectorum, Helianthus annuus, Lolium
perenne, Matricaria chamomilla, Miscanthus x giganteus, Phragmites australis, and Ranunculus acris. AMF were



identified by 454-sequencing of the SSU rRNA gene and assignment a virtual taxon (VT) identity. The community
composition was evaluated both at a virtual taxa and a family based classification. Land use intensification had
significant impact on AMF communities of Poa sp., but not of C. sepium. Indicator species (VT) for the cultivated
systems (CU) were taxa in Glomeraceae, while taxa in Acaulosporaceae and Archaeosporaceae were indicators for
the less intensively managed soils (BIOM) and Claroideoglomeraceae for the abandonded soil (UNC). Host plant
identity also had a significant effect on AMF community composition. Differences were mainly driven by
members of Archaeosporaceae, Claroideoglomeraceae, and Glomeraceae which were preferentially associated
with L. perenne, P. australis, and H. annuus, M. giganteus, and B. tectorum, respectively. Our results emphasize
that land use intensity has an important effect on AMF communities and suggest that these key microbes can be
used as indicators of an appropriate soil management, taking into account the AMF-host plant preferences.

PS 4-6 How soil carbon stocks depend on shifting mycorrhizal fungal guilds across forest-to-heath ecotones
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Abstract: Ecotones between forests, dominated by ectomycorrhizal trees, and heathlands, dominated by ericoid
mycorrhizal dwarf shrubs, are common in natural and cultural landscapes. Such ecotones are naturally found in
transitions towards arctic and alpine zones, and ericaceous shrubs comprise an increasing share of primary
production in aging forests. In cultural heathlands, tree regrowth has traditionally been restricted by grazing or
biomass harvest. Recently, we showed that belowground carbon sequestration was lowest when ectomycorrhizal
fungi dominated soil processes and increased when ericoid mycorrhizal fungi increased in dominance in old-
growth boreal forests. This suggests that increasing forest cover or production with changes in climate or
management practices could have drastic effects on soil carbon sequestration. To investigate the generality of these
findings, we here present results from a subarctic-to-alpine ecotone from mountain birch forest to heath tundra. We
found a strong positive coupling between tree abundance and ectomycorrhizal fungal growth (ingrowth bags),

both of which were negatively coupled with carbon sequestration along the ecotone. By 454-sequencing we
identified a shift in dominance from root-associated ascomycetes (mostly ericoid mycorrhizal) in the heath to
cord-forming ectomycorrhizal fungi (mostly Cortinarius and Leccinum spp.) in the forest. High carbon/nitrogen-
ratios and low inorganic nitrogen levels in the forest humus suggested a more efficient nitrogen mobilization,
linked to the higher activities of these ectomycorrhizal fungi. Together, our data suggest that lower carbon
sequestration rates in forests, despite higher litter inputs, are a consequence of more efficient ectomycorrhizal
nutrient foraging from organic pools. When soil processes are dominated by stress-tolerant ericoid mycorrhizal
plants and fungi, however, more carbon accumulates. We propose that a general trade-off between rapid growth
and turnover vs. tolerance to exogenous stresses in mycorrhizal fungal communities is a main driver of soil carbon
balance in ecto- and ericoid mycorrhizal dominated ecosystems.

CS 5-2 Micromammal consumption of hypogeous fungi in eastern Canadian boreal forests
CLOUTIER, V.2, J A. Fortin', J. Ponchart»>3, J. Bérubé>3, A. Desrochers!> and Y. Piché'?
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Abstract: The diversity and distribution of hypogeous fungal species can affect the capacity of forests to provide
a viable habitat for micromammals, especially rodents. Because micromammals are the basic diet of many
carnivores, changes in the diversity and distribution of hypogeous fungi could lead to major changes in ecosystem
function. In Quebec, Canada, we know almost nothing about the diversity and distribution of hypogeous fungi and
their role as food for mammalian dispersers. We used metagenomics to examine feces from wild micromammals
for fungal material. We sampled four boreal forests of southern Quebec: Forét Montmorency (Aug.-Oct. 2011),
Parc national des Hautes-Gorges-de-la-Riviére-Malbaie (Aug.-Oct. 2011), Forét Duparquet (Aug.-Dec. 2012), and
Laurentides north of Montreal (Aug.-Dec. 2012). We found evidence of 27 species of hypogeous fungi including
nine new records for the province of Quebec. Of 596 animal feces sampled about half contained spores from
hypogeous fungi totalling nine micromammal species. This study is an important milestone for developing an
understanding of hypogeous fungi of Quebec’s boreal forests and their role as food for dispersers shaping
ecosystem functions.

PS 3-28 Mycorrhizas and alternative farm inputs: efficiency through soil ecology
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Abstract: Our greenhouse study investigated the effects of alternative farm inputs (compost and biochar) and
arbuscular mycorrhizal (AM) fungal associations with grain sorghum on the productivity and nutritional quality of
this important crop. These soil amendments can be reliability produced at various scales globally, with potentially
lower cost than commercial fertilizers. We selected a mycorrhizal dependent sorghum cultivar and compared 10
different input treatments. One input blend contained 120 g worm compost and 30 g of biochar with 2 the
recommended rate of urea/DAP fertilizer. Compared to a full rate of N and P fertilizer, this blend produced equal
or greater plant biomass after 45 days of growth, with equal or greater tissue quality (protein, P, Fe, Zn), while
supporting ~30% more AM fungi in the host plant’s roots. This indicates these alternative inputs can boost
belowground symbiosis and replace chemical fertilizers without reducing productivity. This project is the initial
component of a larger research agenda. We are currently performing a second greenhouse trial investigating the
response of additional sorghum varieties grown with these same soil inputs. Additionally, we have two field sites
in Oklahoma and one in Nicaragua planted with a similar design. These studies were funded as part of a
community economic development project by the Riata Center for Entrepreneurship and Opportunity International
in Nicaragua.

PS 1-12 Peering into the Mediterranean black box: Lactifluus rugatus ectomycorrhizas on Cistus
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Abstract: The basidiomycetous family Russulaceae has recently undergone a dramatic taxonomic revision. As for
Lactarius, for example, analyses revealed two monophyletic clades, with the subgenera Piperites, Russularia, and
Plinthogalus to constitute the larger genus Lactarius sensu novo, and the subgenera Lactariopsis, Lactarius,
Lactifluus, Russulopsis, Gerardii, and the former Lactarius sect. Edules to constitute the newly erected genus
Lactifluus. We describe the morpho-anatomical features of the ectomycorrhizas (ECMs) formed by Lactifluus
rugatus (Kithner & Romagn.) Verbeken on Cistus, a genus containing about 20 species of woody shrubs typical of
the Mediterranean maquis. The ECM identity was verified through molecular tools. Anatomically, the
characteristic of L. rugatus mycorrhiza is the presence of abundant long (up to 40-45 um) ‘bottle-shape’ cystidia
on mantle surface. Indeed, the overwhelming majority of ‘Lactarius’ mycorrhizas are acystidiate, while the mantle
surfaces of Russula species from different sections (Plorantinae, Nigricantinae, Foetidinae) are more or less
densely covered with cystidia. With L. rugatus, a total of three Lactarius + Lactifluus mycorrhizas have been
described so far associated with Ciszus, the others being Lactarius cistophilus, a member of sect. Uvidi subsect.
Uvidini, and Lactarius tesquorum, member of sect. Piperites. The phylogenetic distance among these taxa is
reflected by the diversity of the principal features of their ECMs, that do not share any common diagnostic
structure. Only L. rugatus has numerous and peculiar cystidia that cover the mantle surface; L. cistophylus
presents a pseudoparenchymatous outer mantle layer formed by epidermoid cells, while L. fesquorum has a
plectenchymorous mantle formed by a loose net of hyphae. The three ECMs only share common host-depending
ECM features known for Cistus: small dimensions, small diameter of ECM tips and a quite thin mantle. To our
knowledge, that of L. rugatus on Cistus is the first ECM description of a species belonging to Lactifluus, subgenus
Lactifluus.

PS 2-4 Characterizing zinc tolerance genes in Suillus luteus, an ectomycorrhizal fungus with properties
promising for use in phytostabilization applications
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Abstract: Pyrometallurgical industry and mining activities have led to the contamination of vast areas with heavy
metals. In these areas, biodiversity of plants and microorganisms is often greatly reduced. Surviving organisms are
subjected to a high selection pressure for metal tolerance, often resulting in the evolution of metal tolerant
ecotypes of plants, fungi, and bacteria. Zn contamination in the northern part of Limburg (Belgium), has led to the
evolution of Zn tolerant ecotypes of Suillus luteus (L.) Roussel, an ectomycorrhizal basidiomycete that forms
symbiotic associations with Pinus sylvestris L. These Zn tolerant ecotypes thrive in heavily contaminated soils
and, in the meantime, protect their hosts from metal toxicity. This protective feature combined with the fact that S.
luteus is a pioneer species common to sandy soils in temperate climate regions makes S. luteus a suitable
candidate for use in phytostabilization applications. However, to fully exploit the potential of such applications, a
better understanding of the Zn tolerance mechanism is crucial. Previous investigations have shown that the basis
of the tolerance trait is a mechanism promoting Zn efflux. Yet, because Zn is an essential nutrient, many



homeostatic pathways are expected to be involved in maintaining an optimal Zn concentration in all cell
compartments. This makes it a challenging task to characterize the tolerance mechanism. Hence, we first focused
on establishing which Zn homeostatic pathways are present in S. /uteus. Here we report seven cation diffusion
facilitator proteins and four Zrt- Irt-like proteins that have been identified in the S. /uteus genome. Further
characterization of these proteins and their response to increased zinc concentrations in zinc tolerant and sensitive
isolates may lead to a better characterization of the zinc tolerance mechanism in S. /uteus.

PS 2-5 Poplar as a model for dissecting early mycorrhizal signaling in woody perennials
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Abstract: Two ecologically and economically important mycorrhizal symbioses are arbuscular mycorrhizae (AM)
and ectomycorrhizae (ECM). Both types of symbiotic associations contribute to the sustainability and
sustainagility of natural ecosystems through nutrient cycling and carbon sequestration. Significant advances have
been made over the past two decades in elucidating the molecular mechanisms controlling mutual recognition
between AM fungi and their host plants. In contrast, our understanding of these mechanisms in ECM associations
is still very limited. In AM associations, the fungus releases various signaling molecules that are recognized by the
host plant, including lipochitooligosaccharides (LCOs) and chitooligosaccharides. We performed root hair
deformation assays with common vetch to test the presence of LCOs in the exudates of several ECM fungi. It is
known that non-sulfated LCOs trigger root hair deformation in common vetch; we found similar deformations in
the presence of our ECM hyphal exudates. These results suggest that non-sulfated LCOs may be released by ECM
fungi and could play a similar role in symbiotic signaling. However, we cannot exclude that different fungal
molecules may have triggered the observed root hair deformations. In the model legume Medicago truncatula,
LCOs activate a signal transduction pathway involving at least three key plant genes which are required for a
functional symbiosis: DMI1, DMI2, and DMI3. Orthologous genes are present in poplar (Populus trichocarpa),
which associates with both AM and ECM fungi. As such, we used RNA interference to generate poplar lines with
reduced expression of these orthologous genes. Assessing the ability of AM and ECM fungi to colonize these
transgenic lines will allow us to decode some of the regulatory components involved in the establishment of AM
and ECM associations in woody perennials.

PS 1-44 Encroachment by Juniperus virginiana alters biotic and abiotic soil characteristics of the tallgrass
prairie
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Abstract: The Great Plains grasslands of the US provide important ecosystem services. However, these grasslands
are one of the most endangered ecosystems in the world, with as little as 1% of the historical range still intact.
Historically, vast areas have been lost to row crop agrlculture Currently, one of the greatest threats to these
grasslands, and grasslands worldwide, is the expansion of woody species. The invasion of native tree species, such
as Juniperus virginiana, has multi- scale effects including loss of biodiversity, loss of habitat for wildlife species,
and alterations in community- and landscape-level functions. Most previous studies have focused on aboveground
assessments, yet above- and belowground processes are clearly linked. In our study we assess belowground soil
characteristics such as soil microbial community composition, including relative abundance of arbuscular
mycorrhizal fungi, soil moisture, and aggregate stability of prairie sites converted to J. virginiana forests and
adjacent non-invaded native prairie. To assess the influence of tree density, we included J. virginiana areas with
moderate levels of tree density, as well as sites with closed forest. Our results show significant differences in
microbial communities, with significant increases in arbuscular mycorrhizal fungi following tree establishment. In
addition, soil moisture, organic carbon, and aggregate stability were greater in forested sites compared to the
native prairie sites. Understanding how plant-soil-mycorrhizal associations are influenced by J.virginiana
invasions may be a critical aspect of the ecology and management of this invading species, as well as the
conservation and restoration of native ecosystems.

PS 3-11 The Gadgil effect may explain monodominance in tropical montane forest
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Abstract: Although moist tropical forests are renowned for high local tree species richness, numerous examples
exist where a single tree species achieves monodominance, accounting for >60% of basal area in a forest stand. A
common feature of many of these monodominant species is that they form associations with ectomycorrhizal
(EM) fungi. Using Oreomunnea mexicana (Juglandaceae), a tree that forms monodominant stands in western
Panama, we tested three hypotheses to explain how EM fungi allow a host tree species to achieve local
monodominance: (1) by conferring resistance to soil-borne pathogens that are responsible for negative plant-soil
feedback, (2) by enabling transfer of water, nutrients, or carbon from adults to juveniles through ectomycorrhizal
networks, and (3) by reducing the availability of nitrogen to competing species. We tested for plant soil-feedback
using a greenhouse experiment in which growth of seedlings of five species was measured after addition of
conspecific or heterospecific soil inocula. We also tested for EM network effects in the field using nylon mesh to
exclude hyphal connections. We found no evidence for positive plant-soil feedback or that ectomycorrhizal
networks confer competitive advantage to Oreomunnea seedlings. However, we found ~3-fold more nitrate and
ammonium concentrations outside than inside Oreomunnea-dominated patches. We hypothesize that reduce
nitrogen availability is associated with the “Gadgil effect”, whereby reduced litter decomposition rates under EM
dominated forest reduces the availability of mineral nitrogen to competing non-AM species allowing EM species
dominance.

PS 1-45 Mycorrhizal colonization of crops and weeds under competition
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Abstract: Arbuscular mycorrhizal (AM) associations are of great ecological importance in natural and agricultural
environments. Arbuscular mycorrhizal fungi (AMF) improve plant water and nutrient uptake in exchange for
carbohydrates. The maintenance of the association is based on reciprocity, and the benefits for both partners
regulate the extent of root length colonization. The majority of studies report fungal-plant relationships in single
plant species systems, with scarce information about the interactions of crops and weeds with AMF. The objective
of this study was to evaluate the effect of competition between two crops (Zea mays L. and Glycine max (L.)
Merr.) and three weeds (Ageratum conyzoides L., Ipomoea ramosissima (Poir.) Choisy, and Bidens pilosa L.) on
plant shoot biomass, plant P uptake, and mycorrhizal colonization by AMF. Plants were cultivated in a greenhouse
experiment for 80 days with five monoculture treatments, one for each plant species, and ten competition
treatments consisting of the cultivation of two plant species in the same pot. Decreases in plant shoot dry mass,
plant P content, and mycorrhizal colonization of roots under competition were observed, although this was
variable depending on the species combination analyzed. Under competition, both crops showed decreases in
mycorrhizal colonization in the presence of the weeds tested, while the weed A. conyzoides showed increased
mycorrhizal colonization. Among the species studied, Z. mays, A. conyzoides, and B. pilosa showed low
dependency on AMF for growth and P uptake, while the opposite was observed for G. max and I. ramosissima.
These observations show that competition between crops and weeds can change the AM association balance
within agricultural plant communities.

PS 2-37 Interactions between arbuscular mycorrhizal fungi, benzoxazinoids, and rhizosphere bacteria
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Abstract: Arbuscular mycorrhizal (AM) fungi are known to alter belowground bacterial communities and
enhance plant defensive capabilities against pathogens. However, little is known about the mechanisms by which
this occurs. Recently it has been proposed that plant benzoxazinoids (BXs) in root exudates act as key regulators
of these processes in cereals such as maize. BXs are tryptophan-derived secondary metabolites produced in many
grass species that contribute to resistance against pests and diseases in the leaves. Belowground, they can act as
recruitment signals for beneficial soil microbes such as Pseudomonas putida, which can prime inducible plant
defences. Furthermore, previous studies have reported that AM fungi increase BX production in the roots.
Together, this suggests that BXs act as important regulators of plant-mycorrhizal-bacterial interactions in the
mycorrhizosphere. However, the complex relationships between AM fungi, host BX metabolism, and rhizobacteria
have yet to be resolved. The European research consortium BENZEX will address this shortfall. Within this
consortium, we will use maize plants with mutations in three BX biosynthesis genes (Bx/, Bx2, and Bx6) in
conjunction with molecular methods, such as high throughput sequencing, to examine the global effects of BXs on
AM fungi and associated rhizobacterial communities. Our results will enhance both our fundamental
understanding of plant-mycorrhizal interactions and provide valuable insights into the potential application of AM
fungi in sustainable crop production and protection.



CS 4-2 Recovering lost ground: soil burn intensity impacts on nutrients and ectomycorrhizal communities
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Abstract: Fuel accumulation and climate shifts are predicted to increase the frequency of high-severity fires in
ponderosa pine (Pinus ponderosa) forests of central Oregon. The combustion of fuels containing large downed
wood can result in intense soil heating, alteration of soil properties, and mortality of microbes. Previous studies
show ectomycorrhizal fungi (EMF) improve ponderosa seedling establishment after fire, but did not compare
EMF communities at different levels of soil burn intensity in a field setting. For this study, soil burn intensity
impacts on nutrients and EMF communities were compared at Pringle Falls Experimental Forest, La Pine, Oregon.
Twelve replicate sites were used, each with three treatments applied: high intensity soil burn (HB), low intensity
soil burn (LB), and unburned control (UB). HB treatments were created by the combustion of downed logs
stacked together and LB treatments were applied by broadcast burning pre-existing ground fuels. Temperatures
lethal to fungi were recorded at greater depths in HB soils. Ponderosa pine seedlings planted post-burn were
harvested after four months for EMF root tip analysis. We found a) greater differences in soil nutrients in HB soils
compared to LB and UB soils, b) no differences in richness and diversity, c) weak differences in relative
abundance between UB and burn treatments, and d) differences in relative abundance correlated with carbon and
organic matter contents. These results confirm the combustion of large downed wood can alter the soil
environment beneath it. However, an EMF community similar to LB soils recolonized HB soils within one
growing season. We theorize that quick recovery of EMF communities depends on the size of high burn patches,
proximity of low and unburned soil, and survival of nearby hosts. The importance of mixed-severity fire in
providing refuges for EMF communities may influence thinning and prescribed fire practices in ponderosa pine
forest management.

PS 2-21 A strategy to preserve native ectomycorrhizal fungi specific for threatened whitebark pine
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Abstract: Whitebark pine (Pinus albicaulis) is a threatened five-needle pine limited to high elevations in western
North America where it exists as magnificent forests or krummholz flagging on ridge tops. Populations are being
decimated by white pine blister rust (Cronartium ribicola) and mountain pine beetles (Dendroctonus ponderosae);
fire suppression and climate change contribute to the decline, over 90% in some areas. Forests at the top of
watersheds slow runoff from snowmelt and pine nuts are an important food source for threatened grizzly bears.
Whitebark pine hosts a limited number of ectomycorrhizal fungi (ECF) in the Greater Yellowstone Area. Fungi
specific for this host play important ecological roles as food for mammals, as early colonizers of seedlings, and
offer a competitive edge against spruce and fir encroachment. There is risk of losing these important fungi as their
host declines. Large restoration efforts are underway and over 200,000 potentially rust-resistant seedlings have
been planted in the western U.S., but survival rates are low. We are using spores of native ECF specific to five-
needle pines to inoculate nursery seedlings before out-planting. In early trials, Suillus species outperformed those
of Rhizopogon in efficient colonization of roots. Suillus sibiricus was the most effective and its spores were used
to inoculate half of 1,000 seedlings planted in Waterton Lakes National Park in 21 plots under four site condition
combinations (burned/not, beargrass/not); seedlings were also planted with/without a shelter object (stumps, logs,
rocks). After 3 years, the highest seedling survival rates were for inoculated seedlings planted in burned areas with
microsite, with a 15% increase attributed to inoculation. This strategy enhances putative rust resistance in the
environment and serves to preserve host specific fungi critical to whitebark pine’s survival; it is included in the
USDA FS Range-wide Strategy for whitebark pine.

CS 4-3 Conservation of ectomycorrhizal fungi in boreal forests — the significance of retention forestry and
the value of national red lists
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Abstract: Ectomycorrhizal fungi (EMF) depend on their symbiosis with their host trees. They are, therefore,
sensitive to timber harvesting and disappear after clearcutting. Mycelia of EMF are perennial, potentially
unlimited in time and space, and may become as old, or older, as trees. In an evolutionary perspective, mycelial
legacies of EMF through forest generations have probably been an important fitness component. However, with
modern forestry and clearcutting, effective spore dispersal may be selected for rather than mycelial longevity. A
significant portion of the boreal EMF fungi are only, or predominantly, found in old growth conditions. The
majority of the nationally red-listed EMF species are boreal forest species in Finland, Norway, and Sweden (~200
species), are mostly confined to old-growth conditions, and only rarely found in managed forests. In total, about
1,000 EMF species are reported from the boreal forests in the Nordic countries. These national red lists are
important to identify conservation priorities and used to identify species actions programs. There is interest for
retention forestry in the Nordic countries, and, although only carried out at small scales, has substantially
increased during the last ten years. In a series of studies, the significance of retention trees in managed forests to
facilitate the survival of EMF following cutting has been explored as a complement to protected arcas. The
significance of protecting forests to preserve EMF diversity, and considering retention practices in addition to
having them assessed for the red list will be reviewed and discussed. Additionally, both potential biodiversity
effects and functional effects will be discussed with different forest management practices.

PS 2-22 The Global Fungal Red List Initiative aims to get ECM fungi globally red-listed in 2015
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Abstract: Conservation of fungi is not yet commonly discussed, considered, or acted upon by the mycological
community. Not coincidently, fungi are rarely included in broader conservation discussions, policy decisions, or
land management plans. However, species of fungi are not immune to the threats that put species of animals and
plants at risk. Fungal species are threatened by habitat loss, loss of symbiotic hosts, pollution, over exploitation,
and climate change, but the conservation status of the vast maj ority of fungal species has not been assessed. About
20,000 animal, fungal, and plant species are globally red-listed. The International Union for Conservation of
Nature (IUCN) Red List of Threatened Species is the world’s most comprehensive information source on the
global conservation status of animal, fungi, and plant species. It aims to convey the urgency of conservation issues
to the public and policy makers, as well as help the international community reduce species decline and extinction.
However, only one macrofungus and four lichenized fungi are included in that list. The near lack of fungi on the
global Red List greatly hinders the inclusion of fungi in conservation discussions, access to funding programs,
policy decisions, and conservation action. The Fungal Global Red List Initiative is initiated and run by the five
fungal spec1ahst groups of the [IUCN. The initiative aims to raise the awareness of fungal conservation among
mycologists, the conservation community, policy makers, and the general public by globally red-listing at least
100 species by the end of 2015. The Red List assessment is accomplished through a public website (see
http://iucn.ekoo.se) to facilitate acquisition and discussion of the data required for assessing conservation status.
The assessment has taken place during a series of workshops during 2014-2015. Assessed ectomycorrhizal fungi
suggested to the global Red List of IUCN will be presented.

PS 2-38 Spekboom, AM fungi, and PGPR - is this a winning combination?
DAMES, J.F." and A. Fulmaka!

"Department of Biochemistry and Microbiology, Mycorrhizal Research Laboratory, Rhodes University, P.O. Box
94, Grahamstown, 6140, South Africa, J.dames@ru.ac.za.

Abstract: Spekboom (Portulacaria afra) is regarded as a suitable plant for restoring degraded semi-arid
subtropical thicket in the Eastern Cape, South Africa as well as being a valuable asset for farmers in terms of
browse value, soil retention, carbon sequestration, and carbon offset credits. An ambitious trial involving over 300
quarter hectare plots was planted with cuttings in 2008 as part of a restoration programme. Trial sites were
assessed after five years and survival of cuttings was found to be only 26.3%. The aim of this study was to
determine the interaction between arbuscular mycorrhizal (AM) fungi, rhizobacteria, and spekboom. Soil and root
samples from selected trial sites were used to assess AM fungal spore abundance and colonization; isolation,
characterization, and identification of rhizobacteria; and determining the interaction of the microbes on spekboom
growth and tolerance to Fusarium. Arbuscular mycorrhizal spore abundance and percentage root colonisation did
not differ between the three spekboom plots. Molecular analyses of the SSU region from the plots indicated that
four families of AM fungi were present. These were identified as belonging to the families Ambisporaceae,
Glomeraceae, Claroideoglomeraceae, and Paraglomeraceae. A suspected Fusarium pathogen was isolated and
molecularly identified. Pathogenicity tests indicated reduced spekboom growth with poor root development. Of
the 34 rhizobacterial isolates maintained in culture, six produced IAA, 27 produced siderophores, and 23
solubilised complexed inorganic phosphate. Rhizobacteria were molecularly identified as several Bacillus species
with some Enterobacter, Arthrobacter, and Microbacterium species. Inoculation of spekboom cuttings with



mycorrhizal fungi and selected rhizobacterial isolates significantly improved shoot height. Spekboom cuttings
challenged with Fusarium and inoculated with mycorrhizal fungi and two rhizobacterial isolates significantly
improved growth. The inoculation of cuttings in the nursery with mycorrhizal fungi and selected rhizobacteria is
recommended prior to establishing spekboom in the field.

LT 1-14 Independent mitochondrial and nuclear exchanges arising in Rhizophagus irregularis crossed
isolates support the presence of a mitochondrial segregation mechanism

DAUBOIS, L.!, D. Beaudet!, M. Hijri' and I. De La Providencia!

nstitut de Recherche en Biologie Végétale, Université de Montréal and Jardin botanique de Montréal, 4101 Rue
Sherbrooke Est, Montréal (Québec) H1X 2B2, Canada, laurence.daubois@umontreal.ca.

Abstract: Arbuscular mycorrhizal fungi (AMF) are obligate biotrophs that can exchange genetic information
through hyphal fusions (i.e., anastomosis) with genetically compatible isolates belonging to the same species. The
occurrence of transient mitochondrial length heteroplasmy through anastomosis between geographically distant
Rhizophagus irregularis isolates was previously demonstrated in progeny spores resulting from crossing
experiments. However, (1) the persistence of this phenomenon in monosporal culture lines from crossed parental
isolates, (2) its correlation with nuclear exchanges, and (3) the potential mechanisms responsible for mitochondrial
segregation are still unknown. Using the AMF model organism R. irregularis, we tested whether the presence of a
heteroplasmic state in progeny spores was linked to the occurrence of nuclear exchanges, and whether the
previously observed heteroplasmic state persisted in monosporal in vitro crossed-culture lines. We also
investigated for the presence of a putative mitochondrial mechanism apparatus in Glomeromycota by searching
orthologous proteins similar to those found in other fungal groups. Our findings suggest that mitochondrial
segregation might take place either during spore formation or colony development, and that it might be
independent of the nuclear segregation machinery. We present the basic building blocks for a better understanding
of the mitochondrial inheritance process and segregation in these important symbiotic fungi, which promotes plant
fitness and growth. It represents important applicable knowledge because it has been shown that different
segregated lines of the same isolate can have variable effects on the host plant.

PS 4-7 Nutrient enrichment effects on mycorrhizal fungi in southern Ecuador
DELAVAUX, C.!
Yale University: School of Forestry and Environmental Studies, camille.delavaux@yale.edu.

Abstract: My research investigates the relationship between nutrient enrichment, specifically phosphorous and
nitrogen, and arbuscular mycorrhizal fungal (AMF) inoculum potential in a tropical montane forest in southeastern
Ecuador. There is yet to be a consensus on if nutrient enrichment is correlated with greater, reduced or no change
in AMF in tropical systems. Previous work has failed to thoroughly address this broad, ecosystem scale question
in the tropics. In this study, mean infection percentage testing is used to determine relative AMF abundance in 48
2x2 m plots of four different nutrient treatments: control, added N, added P, and added N and P. Findings from this
research will fill gaps in the study of microbial ecology as well as tropical forest ecology, clarifying implications
of future anthropogenic nutrient changes on AMF soil potential.

PS 3-29 Intra-specific genetic variability in arbuscular mycorrhizal fungi had an effect on starch production
in field but not on starch quality

DELGADILLO, C.A.!, I.C. Ceballos?, A. Rodriguez? and I.R. Sanders?
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45, Bogota, Colombia; 3Department of Ecology and Evolution, University of Lausanne, 1015 Lausanne,
Switzerland.

Abstract: Cassava (Manihot esculenta Crantz) is the most important crop for food security in Asia, Africa, and
South America and feeds nearly one billion people in the world. Genetically different lines of Rhizophagus
irregularis produced by in vitro crossing and segregation had a large effect on cassava root biomass production in
the eastern plains region of Colombia. In this study, we also wanted to measure quantity and quality of starch
extracted from cassava roots because product quality is also an important parameter for the evaluation of the
human consumption of cassava. Quality is affected by several physiological and environmental factors, such
nutrition and water. Because arbuscular mycorrhizal fungi (AMF) can reduce the negative impact of water stress
on plants, they could potentially improve physico-chemical characteristics of starch extracted. In this field study,
we measured the effect of different R. irregularis genotypes on the quantity and quality of starch extracted from
cassava roots in two different varieties (var. MCOL2737 and var. COL4574). Quality variables assessed were
starch production, starch pulp percentage, and starch titratable acidity. We found that inoculated AMF genotypes



had a significant effect on the amount of extracted starch from cassava roots per plant, although the amount of
extracted starch per gram was not affected. The amount of starch produced was correlated with cassava root
weight. AMF genotypes did not produce statistical differences in pulp starch percentage or starch titratable acidity
in field conditions. Future work should focus on, 1) evaluating the effect of other R. irregularis genotypes or AMF
species, 2) analyzing how these fungi could affect cassava starch biosynthesis and its regulation, and 3) evaluating
the AMF effect in other quality variables that are important for cassava human consumption.

PS 3-30 Arbuscular mycorrhizal fungi inoculant types affect growth parameters of Pisum sativum
DESALEGN, G.!, R. Turetschek?, H.P. Kaul! and S. Wienkoop?

"University of Natural Resources and Life Sciences, Department of Crop Sciences, Division of Agronomy,
Konrad-Lorenz Strasse 24, 3430 Tulln, Austria, getinet.desalegn@boku.ac.at; 2University of Vienna, Department
of Ecogenomics and Systems Biology, Althanstrasse 14, 1090, Vienna, Austria.

Abstract: The use of commercial arbuscular mycorrhizal fungi (AMF) inoculant is an emerging technology in
field crop production to reduce the risk of yield-limiting phosphorus deficiency and costly over-fertilizing of
agricultural lands. The aim of this investigation was to evaluate the effectiveness of AMF inoculant types on dry
matter yield, plant height, leaf greenness, and green area of peas (Pisum sativum L.). Five experimental treatments
including three types of AMF inoculants obtained with different carriers (humate, compost, and clay), one
synthetic phosphorus (P) fertilizer application, and control (non-mycorrhizal and non-phosphorus) were repeated
four times in a pot culture. The results revealed significant (p < 0.05) differences among treatments in green areas,
plant height, leaf greenness, and dry matter production of peas. Notably, the clay-based inoculant showed the
maximum green areas and leaf greenness, whereas the poorest results of these traits were observed in the control
treatment. Overall, the AMF inoculants and the P fertilizer application equally and positively affected the growth
traits of peas. Here we conclude that any one of the AMF inoculants could be used to improve pea productivity as
well as to replace the costly synthetic P fertilizer in low phosphorus soils. Further research is still required to
verify these results for large-scale application of AMF inoculants in agronomic practices under field conditions.

CS 5-3 The fungal microbiome: a peek at plant-associated fungi and their endobacteria
DESIRO, A.!, P. Bonfante? and G. Bonito'
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Abstract: Thousands of microbes are associated with plant roots in the root microbiome. Among them,
mycorrhizal fungi represent one of the most important component of this belowground symbiosis. Mycorrhizal
fungi are often associated with other microorganisms such as bacteria, which thrive on their outer surface or dwell
inside their cytoplasm as endobacteria. An example of a fungus-bacteria interaction is provided by arbuscular
mycorrhizal fungi (AMF) (phylum Glomeromycota), a basal group of obligate biotrophic fungi that colonize the
roots of most land plants, improve plant growth, and provides pathogen protection and resistance to environmental
stresses. These fungi represent a niche for hosting endocellular bacteria in their mycelium and spores, although the
functional significance of this association is still not well understood. Two types of endobacteria are known in
AMF, a rod-shaped Gram-negative B-proteobacterium called Candidatus Glomeribacter gigasporarum (CaGg) and
a coccoid Mollicutes/Mycoplasma-related endobacterium (Mre). These two bacteria can thrive within a single cell
or fungal spore, representing novel and poorly described microbiota. However, the presence of endobacteria is not
exclusive of Glomeromycota. Another group of basal fungi closely related to AMF, the Mucoromycotina, has
been reported to harbor endobacteria. A B-proteobacterium, phylogenetically closed to CaGg, has been reported in
Mortierella elongata, a widespread fungal species that is commonly isolated from soils and plant rhizospheres.
Mre have also been identified in Endogone, a group of mycorrhizal-like fungi associated with gymnosperms and
bryophytes. The same Mollicutes endobacteria have been detected in Sphaerocreas, a lesser-known fungus with
an enigmatic lifestyle that has been retrieved from bryophyte thalli. In conclusion, the widespread distribution of
endobacteria along closely related lineages of plant-associated fungi raises new questions on their role in the
evolution, diversification, and ecology of their fungal hosts and, consequently, in the history of plant-fungal-
bacterial symbioses.

CS 2-4 Mycorrhizal networks of Cortinarius spp. and Betula nana facilitate warming-induced regime shift
of Arctic tundra

DESLIPPE, J.R.!, M. Hartmann?, S.J. Grayston®, W.W. Mohn* and S.W. Simard?
School of Biological Sciences, Victoria University of Wellington, Wellington, New Zealand,
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Sciences, Agroscope, Reckenholzstrasse 191, CH-8046 Zurich, Switzerland; *Department of Forest and
Conservation Sciences, Faculty of Forestry, 2424 Main Mall, University of British Columbia, Vancouver, Canada
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Abstract: Climate warming is leading shrub expansion in Arctic tundra, but the role of ectomycorrhizal (ECM)
fungi in this process is poorly understood. In a series of experiments focused on Betula nana, the dominant shrub
increasing in Arctic Alaska, we assessed the effects warming on the composition of ECM community, and used
13CO; labelling of plants to elucidate the potential for carbon (C) transfer through ECM networks involved in
shrub spread. These studies indicated a prominent role for Cortinarius spp. in the response of B. nana to warming
and the existence of mycorrhizal networks (MN) that are involved in inter plant C-transfer but only among
conspecific B. nana. Here, I describe a novel combination of stable isotope probing (SIP) of microbial
phospholipid fatty acids (PLFA) and fungal DNA, which we used to identify the ECM fungi involved in C transfer
among B. nana plants in the field. PLFA-SIP revealed 7 times the 13C enrichment of fungal than bacterial PLFAs,
confirming a dominant role for a direct MN pathway in C transfer among plants. Our DNA-SIP-pyrosequencing
data indicate Cortinarius spp. were unique among rhizosphere fungi in being highly enriched in the 3C-SIP-DNA
fractions, providing strong evidence that MNs of Cortinarius, potentially involving several species, facilitate C
transfer among B. nana. Our data suggest that symbiosis with Cortinarius spp. provides B. nana with a
competitive advantage over co-occurring species facilitating its expansion in Arctic tundra as climate warms.

PS 4-8 Fire, fungi, and the changing boreal forest
DEVAN, M.R.! and D.L. Taylor!
"Department of Biology, University of New Mexico, Albuquerque, NM 87131 USA, raedevan@unm.edu.

Abstract: Soil microbes have indisputably strong influences on ecosystem properties and functions, and likely
serve as biological filters during recolonization of aboveground vegetation following forest fires. There are only
six species of trees native to interior Alaska, and all are dependent on ectomycorrhizal fungi. Black spruce is the
most abundant tree species in interior Alaska, and has historically undergone self-replacement after fire. However,
severe fires, which are becoming more frequent under warmer and drier conditions, favor dominance of deciduous
species such as paper birch and aspen at the expense of black spruce. Various types of mycorrhizae (ecto-, endo-,
arbutoid, etc.) confer a spectrum of benefits to host plants, which can be further divided by plant-fungal species
combinations; however, few of these relationships have been elucidated, especially in the field. In 2005, native
seedlings (Picea. mariana, Picea glauca, Populus tremuloides, Betula neoalaskana) and non-native Pinus
contorta were outplanted at sites established in 2004 following the largest burn year on record in Interior Alaska.
Aboveground biomass and roots were simultaneously harvested in 2011 and 2013. Data were collected on wet and
dry biomass, basal diameter, diameter at breast height, height, new wood, old wood, and foliar nutrient
concentrations. Over 10,000 colonized root tips have been subsampled from the 1,200 seedlings and are currently
undergoing DNA extraction, PCR, and ITS sequencing. Here we present preliminary results on the composition of
EMF communities on these seedlings as a function of host species and fire severity. Additionally we analyze
differences in host tree growth characteristics associated with particular species of mycorrhizal fungi.

LT 2-5 Plant growth promoting fungi-PGPF associate with the ectomycorrhizal fungi Rhizopogon luteolus
and Pinus caribaea roots
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Abstract: The aims of this work were to determine the occurrence of PGPF inside carpophores of the
ectomycorrhizal fungi Rhizopogon luteolus and the short roots of Pinus caribaea, and to evaluate their effect
individually or in combination with a bacteria consortium on the growth of the plant. The sampling site and
greenhouses were located in a Caribbean pine commercial plantation in Casanare Colombia (4°39'10.73"N;
72°54'58.76"W). Closed R. luteolus sporocarps were collected from plots of 10-year-old trees and the pine roots
from the pine greenhouses. Twenty-two fungal isolates were obtained on BAF, MNM, and malt extract agars,
twelve from sporocarps and 10 from roots. Pinus caribaea seedlings were inoculated with 14 different fungal
isolates. Amanita muscaria ATCC62932 was used as a control. All plants were fertilized with Kristasol® at
6mL/plant (0.75g/L). Two 81-day-old plants of each treatment were sown in the field. Treatments with N. glabra,
Penicillium brasilianum, and Eupenicillium sp. significantly increased shoot length (p=0.009). Overall, survival
rate was not significantly different among treatments after 53 days. N. glabra were selected as the PGPF for the
next study with bacteria on pine. One month after sowing the seeds, the seedlings were inoculated with 10 mL of a
mixed plant growth promoting bacteria-PGPB inoculum (108cell/mL) previously isolated from teak



(Stenotrophomonas sp., Enterobacter sp., Pseudomonas sp., TeLGBER275), 10 mL of the PGPF, and two
ectomycorrhizal fungi, Laccaria bicolor ATCC MYA4686 and Pisolithus tinctorius ATCC MYA4688, and
distributed in five treatments with a non-treated control and fertilized seedlings. Plants receiving the N. glabra
inoculum were significantly larger than those inoculated with the other microorganisms, followed by the treatment
with the mix of P. tinctorius, L. bicolor and the PGPB consortium. Under the conditions used in the present study,
the application of the native PGPF N. glabra, a naturally associate with ectomycorrhizal fungi has considerable
potential in forestry.

CS 5-4 The co-invasion of ectomycorrhizal plants and fungi: complex interactions with fungi, animals,
plants, and soil biota
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Abstract: Ectomycorrhizal fungi occur in a complex interaction network with plant hosts and non-hosts, other soil
decomposer biota (including fungi, bacteria, and animals), and aboveground animals that may disperse fungal
spores. The complexity of these interactions presents a challenge to understanding their function. One system for
better understanding these interactions are invasive ectomycorrhizal trees. We show that many ectomycorrhizal
trees in New Zealand co-invade with non-native fungi. Intriguingly, this co-invasion of North American trees and
fungi also involves novel interactions with invasive European and Australian mammals, which act as dispersal
agents for the major fungal invaders, Rhizopogon and Suillus. Other trees, such as Pseudotsuga menzeisii, have
more context dependent interactions, forming novel associations with native fungi when invading forests but co-
invading with exotic fungi in grasslands. The net effects of tree-fungal co-invasions on soil ecosystems are
complex and include interactions with soil bacteria, fungi, and nematodes. In particular, pine-fungal co-invasion
into native grass/shrub-lands results in the release of recalcitrant N and P, increases in available nutrients, and
greatly increased bacterial dominance of soil food-webs. These changes in ecosystem function can generate long-
lasting legacies including facilitating invasion by non-native grasses. These results highlight that complex
interaction networks are involved in both determining ectomycorrhizal invasions and their effects in ecosystems.
Further, we believe they demonstrate that biological invasions are ideal systems for better understanding the multi-
kingdom interactions of mycorrhizas and their effects on ecosystems.

LT 1-2 Preliminary observations of diversification of mycorrhizal plant response - island versus continent
populations
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Abstract: Arbuscular mycorrhizal fungi (AMF), widespread soil fungi that colonize the majority of plant species
in terrestrial ecosystems, influence plant growth, local biodiversity, and ecosystem function, in particular, the
stabilization of soil aggregates. In this study, we sought to understand the variation in the responses to AMF
inoculation of 12 native and 8 introduced plant species from the highlands of Santa Cruz Island, Galapagos. We
also related those responses to soil properties of fields dominated either by native or introduced plant
communities. The results revealed that, when compared to the native flora, a greater proportion of introduced plant
species are from plant families that are typically associated with AMF. This result is consistent with the findings of
the plant growth experiment, which revealed that introduced plants are more responsive to mycorrhizal inoculation
than are native species. Further, field sites dominated by introduced species had a greater proportion of stable soil
aggregates compared to field sites with native species which appears to result from introduced plants being more
associated with AMF. Our study provides a first evaluation of AMF associations with native and introduced hosts
and the potential ecosystem effects at the island. It is crucial to acknowledge the difficulty in discerning introduced
versus indigenous fungi at the island, and understand their respective contributions to terrestrial biodiversity.
Therefore, the next question needs to be assessed at a continental scale. We present preliminary results of an
analysis of the mycorrhizal status of the local flora on the continent compared with the island. We also discuss a
greenhouse experiment used to assess the response of Psidium guajava, which is native to the continent but was
introduced to the island, to AMF isolates from the continent and the island.

CS 4-4 Mycorrhizal plant facilitation: a promising key tool for nickel mine site ecological restoration in
Madagascar and New Caledonia
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Abstract: In most terrestrial ecosystems, mycorrhizal symbiosis plays a key role in plant growth and
development, especially in harsh contexts where it may intervene in the facilitation process between plants.
Madagascar and New Caledonia are considered hot spots of biodiversity, and ecological restoration in these
unique environments is challenging. In such contexts, facilitation is a promising tool that may assist in ecosystem
reclamation. As mycorrhizal fungi can be associated with several plant species, one plant can facilitate the
establishment of another by providing fungal inoculum in the form of already established and supported mycelia.
Facilitation implies that plants share a large proportion of their ectomycorrhizal fungal partners. We characterized
ectomycorrhizal communities on nickel and cobalt mining sites in Madagascar and New Caledonia to identify
facilitator plants that may be used in ecological restoration technical itineraries. In Madagascar, four
ectomycorrhizal tree species, Asteropeia mcphersonii, Leptolaena sp., Rhodolaena bakeriana, Sarcolaena sp., and
Uapaca sp., locally dominate the canopy. We demonstrate that these trees share most of their ectomycorrhizal
partners and could be considered as generalists and they remain stable independent of tree age (e.g., adult or
seedling). Following original ecosystem destruction, the only species spontaneously regenerating is A.
mcphersonii, making this species a candidate for its use as a facilitator. In New Caledonia, extreme soil constraints
such as heavy metal toxicities (Ni, Co, Mn, Cr), Ca/Mg unbalance by Mg excess, paucity of nutrients (N, P, K),
and an excess of iron oxides (>90%) enable only a few planted species to grow after ecosystem destruction.
Among them, we demonstrate that Acacia spirorbis shares most of its ectomycorrhizal fungal partners with the
endemic Tristaniopsis spp. (Myrtaceae), a dominant species in some maquis and is now tested as a facilitator in a
set of field trials on the Koniambo massif. Facilitation is a promising process to assist in the successful ecological
restoration of mine sites.

LT 4-2 Aboveground and belowground responses of native and invasive prairie grasses to elevated
temperatures and drought
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Abstract: Global-scale anthropogenic alterations include intense and prolonged droughts, increases in
atmospheric temperatures, and invasion of native ecosystems by non-native species. Climate change may increase
success of non-natives directly as these species often possess traits that are favored by variable climates, or
indirectly through negative impacts on native vegetation or alterations in soil microbial communities.
Understanding how native and non-native grasses tolerate drought and elevated temperatures is essential for
projecting native species competitive success. To determine the effects of elevated temperature and reduced soil
moisture on plant performance at early growth stages, we assessed germination and seedling growth of an invasive
warm-season grass (Bothriochloa ischaemum), compared with a functionally similar native (Schizachyrium
scoparium), and an invasive cool-season grass (Bromus inermis), compared to functionally similar native
(Pascopyrum smithii). Direct effects of climate change on seedling growth were assessed by determining plant
biomass and indirect effects were determined through assessment of intra- and inter-radical mycorrhizal fungal
abundance. Germination and biomass production of both invasive species were substantially greater across all
temperature and moisture regimes, compared to their paired native species indicating increased germination,
growth rate, and biomass production may be primary mechanisms of successful invasibility for non-native grasses
and that elevated temperatures and intense drought may further exacerbate successful invasion of non-native
grasses. Because associations with mycorrhizal fungi may aid in host water acquisition and thermal tolerance, we
hypothesized both intra- and inter-radical hyphal abundance would be greater when plants were exposed to
adverse conditions. Inter-radical hyphal abundance was greater in rhizospheres of the invasive warm-season grass,
compared to the paired native, potentially providing the invasive species with an edge over native species when
grown under adverse conditions.

LT 1-10 Assessment of Illumina MiSeq dual end sequencing of arbuscular mycorrhizal fungal communities
using mock communities of known DNA quantity
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Abstract: Methods used to characterize arbuscular mycorrhizal fungal (AMF) communities are rapidly changing.
Accurate identification, delineation, and quantification of AMF taxa is essential for ecological studies. With the
advent of next generation sequencing (NGS), there has been an increase in the number of ecological studies on
AMF using sequencing technology. These techniques present both unprecedented challenges and opportunities for
AMF community ecologists. With NGS technology, there is potential for biases, either during amplification or
sequencing, which can potentially alter taxa abundances, thereby reducing the usefulness of quantitative metrics
and cross study comparisons. In this study, we developed a dual end sequencing/indexing technique for AMF
taking advantage of the [llumina MiSeq platform with the goal of reducing costs to researchers. We tested the
accuracy of this technique for detecting identities and abundances of AMF taxa within samples using mock
communities of varying taxa dominance from spore isolates spanning 6 families using the primers Wanda and
AML2. We found a highly significant correlation (r>0.90, p<0.001) between observed and expected communities
in which relative abundances were accurately reflected across families. Consistency among replicates was also
very high based on Bray-Curtis distances (R?=0.98, p<0.001). Our data suggests that this technique does not
introduce bias during the amplification and sequencing and can provide AMF researchers with a tool to accurately
identify and quantify AMF taxa within samples at a reduced cost.

PS 2-49 Montane orchids steal from their neighbors, but are they harmful?
ENRIQUEZ, A.C." and D.L. Taylor'
"Department of Biology, University of New Mexico, Albuquerque, New Mexico 87131 USA, nitatina@unm.edu.

Abstract: The Orchidaceae houses 50% of all plants that have lost photosynthetic machinery. This adaptation is
likely facilitated by the unusual and exploitative mycorrhizal relationship that orchids have with fungi called
mycoheterotrophy. Mycorrhizal symbioses are ubiquitous in the plant kingdom and impact the growth, community
composition, and responses to stress and climate change of vegetated terrestrial ecosystems. Corallorhiza striata is
an obligately mycoheterotrophic orchid that possesses no chlorophyll and is reliant upon fungi for nutrients and
carbon products siphoned from a neighboring tree. Upon “tricking” the fungus into infecting the rhizome, the
orchid dismantles the fungus allowing access to the fungal resources. Does mycoheterotrophy in orchids
negatively impact its host fungus or tree? Orchid rhizomes and seedpods were collected in two New Mexico
mountain ranges. Fungi were cultured directly from C. striata pelotons on agar and then in broth for inoculation
onto conifer seedlings growing in small glass microcosms. Once ectomycorrhizae are established, viable orchid
seeds will be sown directly into half of the microcosms, and autoclaved orchids seeds will be sown into the
remaining half. Aboveground and belowground conifer biomass and fungal abundance will be compared across
systems with and without orchids to determine the fitness impact of mycoheterotrophy on the trees and fungi.
Orchids possess a unique ability to lure and destroy fungi. This knowledge could be applied to fighting fungal
pathogens in plants, animals, and humans.

PS 4-9 Interaction between Washingtonia robusta and root endophytes modify overall plant physiology and
metabolism to alleviate drought stress

ESTRADA-LUNA, A.A.'2, V. Olalde-Portugal®>, H.C.M. Torres?, J. M. Torres? and E.R. Chavez?

School of Agronomy, Universidad De La Salle Bajio, Le6n, Guanajuato 37150 Mexico,
aestradaluna@yahoo.com; 2CINVESTAV-IPN. Km. 9.6 Libramiento Norte Carretera Irapuato-Leon. Apartado
Postal 629, Irapuato, Gto., 36821, México.

Abstract: Water stress is one of the major constraints that terrestrial plants face. Because of this, it is clear that
they have evolved intricate physiological and molecular mechanisms to perceive and respond to this common
environmental situation, in which the interaction with some bacteria and mutualistic associations with mycorrhizal
fungi seem to play an important role. We ran a glasshouse study and report the effects of water stress and two
selected endophytes on growth, physiology and metabolism of young Washingtonia robusta plants. Data on root
colonization indicated that W. robusta was able to establish mycorrhizas and interact with beneficial bacteria.
However, water stress reduced the percentage of fungal vesicles, arbuscules and the bacteria population, which
was also affected by the presence of mycorrhizas. The nutrient status of the plants was enhanced by the fungi,
which increased concentrations of P and K. In general, the water limitation promoted drastic changes in plant
functioning, growth and metabolite profile of both shoots and roots. Plants suffering water stress closed the
stomata and a substantial reduction in the efficiency of the photosynthetic machinery and the rate of CO, fixation
was observed. Overall plant growth was increased by endophytes, especially by mycorrhizal fungi. Chlorophyll a,
b and total chlorophyll content were reduced by water stress. In contrast, sucrose, galactose and amino acid



concentrations dramatically increased in the whole plant. Our observations suggest that W. robusta is genetically
resistant to water stress, however, the interaction between the roots and the two endophytes attenuate all negative
effects. The establishment of mycorrhlzas seemed to have a critical role in plant response and survival, in contrast,
to a secondary role that the bacteria seem to play. Data on plant recovery will be discussed.

SY 2-1 Towards a comprehensive understanding of the molecular mechanism of phosphate acquisition
through the mycorrhizal pathway

EZAWA, T.! Y. Kikuchi', N. Hijikata!, K. Yokoyama', R. Ohtomo?, M. Kawaguchi®, K. Saito* and C. Masuta'

!Graduate School of Agriculture, Hokkaido University, Sapporo 0608589, tatsu@res.agr.hokudai.ac.jp; *National
Agriculture and Food Research Organization, Hokkaido Agricultural Research Center, Sapporo 0628555;
*Division of Symbiotic Systems, National Institute for Basic Biology, Okazaki 4448585; “Faculty of Agriculture,
Shinshu University, Minamiminowa 3994598 Japan.

Abstract: Mycorrhizal plants take up a significant part of inorganic phosphate (Pi) through the mycorrhizal
pathway, but the underlying physiological and molecular mechanisms are largely unknown. Arbuscular
mycorrhizal (AM) fungi take up Pi from the soil through hyphal networks, accumulate a massive amount of
polyphosphate for long-distance translocation to arbuscules in the roots, and then release Pi to the periarbuscular
space. In this project, dynamics of transcriptome and inorganic and organic nutrients are being investigated in
conjunction with a novel gene silencing technique to provide a comprehensive understanding of the physiological
and molecular mechanisms of the pathway. Rhizophagus clarus HR1 (MAFF502276) was grown in a two-
compartment mesh bag culture system in association with Lotus japonicus or Nicotiana benthamiana, and the
roots and extraradical mycelia were harvested. Levels of polyphosphate, inorganic cations, and amino acids were
measured, and RNA-Seq was performed on the [llumina platform. AM fungal genes were knocked down by virus-
induced gene silencing. Pi application to Pi-starved hyphae triggered not only polyphosphate accumulation but
also near synchronous and equivalent uptake of Na*, K*, Ca?", and Mg?" with Pi, while the genes that are
responsible for Pi uptake, polyphosphate biosynthesis, cation uptake, and maintenance of cellular homeostasis
were up-regulated. These results indicate that inorganic cations play a major role in neutralizing the negative
charge of polyphosphate and, further, that these processes are achieved by the orchestrated regulation of gene
expression. Further detailed analysis of the fungal transcriptomes allowed us to identify several candidate genes
involved in subsequent Pi delivery processes such as long-distance polyphosphate translocation and Pi transfer
from the fungus to the host. Functional analysis of these genes is currently being conducted via knockdown
experiments.

PS 2-23 Distance effects of green-tree retention in conservation of ectomycorrhizal fungal diversity
FELDMAN, E.C.!, S. Berch?, J.M. Kranabetter®, V. Ward!, D. Durall' and M.D. Jones!

'Biology Department, University of British Columbia, Okanagan Campus, Science Building, 1177 Research Road,
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Abstract: Green-tree retention has been gaining popularity as a forestry practice over the last 25 years as a way to
retain and re-establish biodiversity in adjacent harvested areas. Retention cuts have been shown to support higher
richness and abundance of forest species than clear-cuts, though certain forest interior species may not be
supported by smaller islands, and the positive effects of this practice are proportional to the number of retained
trees and time since harvest. British Columbia’s Forest Practices Act, Canada's National Forest Strategy, and
Canada's Biodiversity Strategy all emphasize the importance of maintaining forest biological diversity, the
ecological integrity of forests, and ensuring sustainable use of forest resources. Current policies, regulations, and
guidelines do not adequately consider the significance of soil organisms to the preservation of ecological
functions, and yet, soil microbes play an indispensable role in nutrient cycling, so conservation of a healthy,
functlomng soil biotic community is critical for total ecosystem function. We examined species composition and
abundance of ectomycorrhizal fungi (EMF) colonizing young Douglas-fir (Pseudotsuga menziesii) seedlings from
0 to 20 m from retention islands into cut blocks. Seedlings were planted shortly after harvest in the spring of 2009
and collected after eight months for examination of ectomycorrhizae. We used molecular analysis of ITS
sequences to which OTUs were assigned and sequences were BLASTed against NCBI and UNITE databases.
Seedlings in cut blocks maintained comparable levels of total EMF species diversity to seedlings within retention
patches. Variation in species composition between sampling sites will be discussed.

SY 3-5 AM fungal hyphae exudates can prime a bacterium mediated phytate mineralization in hyphosphere
Zhang, L.!, F. Wang', F. Zhang' and G. FENG!

ICollege of Resource and Environmental Science, China Agricultural University, Beijing 100193, China,



fenggu@cau.edu.cn.

Abstract: A main subject in ecology is to understand how cooperative strategies evolve and are maintained in
species networks. Here, we focus on the three-partner relationship between plants, arbuscular mycorrhizal (AM)
fungi, and hyphosphere bacteria to ask if the interaction between AM fungi and bacteria can pay back the resource
(phosphorus here) to host plants by consuming the plants derived carbon (C). Two microcosm experiments that
separate the plant roots, mycorrhizal hyphae, and bacteria were conducted to demonstrate the direct effects of
hyphal exudates on the growth and activity of bacteria in organic phosphorus (P) mobilization and the direct
effects of bacteria on the growth and activity of the AM fungus in P uptake which were transferred to plants.
Results showed that AM fungi released substantial C to the environment, triggering bacterial growth and
stimulating their activity on organic P mineralization and turnover. '3C -DNA stable isotope probing was used to
track C flow through hyphae exudates and to the hyphosphere bacteria community. We found Pseudomonas
alcaligenes, which has been previously identified to mineralize phytin, was labeled with '3C derived from maize
photosynthate via extraradical mycelium of R.irregularis, indicating the P-solubilizing bacteria strain used hyphae
exudates. The bacteria enhanced hyphal proliferation, by which the fungus has more access to available P. Our
results suggest that AM fungi and bacteria share host photosynthates, and as reciprocation, the AM fungi-bacteria
interaction repays the plant with P by jointly mobilizing soil organic P.

PS 4-10 Influences of vegetation restoration on arbuscular mycorrhizal fungal in an alpine steppe
Zhang, Q.! and H. FENG!

School of Life Sciences, Key Laboratory of Cell Activities and Stress Adaptations, Lanzhou University, Lanzhou
730000, China, fenghy@lzu.edu.cn.

Abstract: The Qinghai-Tibet Plateau is a very unique and fragile alpine ecosystem, where permafrost degradation
and loss of vegetation are becoming more and more serious due to increasing human activities and global
warming. To effectively restore the damaged ecosystem on the Qinghai-Tibet Plateau, the government and
researchers have conducted a series of revegetation programs and restoration studies. To date, the restoration
dynamics of aboveground vegetation in this region is well studied, but little is known about the restoration of
below-ground arbuscular mycorrhizal (AM) fungi, which are essential for nutrient cycling and ecosystem stability.
This study was conducted in an artificial vegetation restoration site, which is located in Tuotuohe, the frozen soil
engineering corridor of Qinghai-Tibet Plateau. Vegetation restoration was conducted in 2002 by planting
monocultures of Elymus nutans, Leymus secalinus, Roegneria thoroldiana, and Poa crymophila in separate plots
in the pit, or mixed sowing of E. nutans + P. crymophila. Natural recovery plots (no seeding) and native plots
(without vegetation destruction) were set at the same time (7 treatments in total). In 2013, the community structure
and function of AM fungi under different treatments were analyzed using clone libraries and other state-of-the-art
techniques. AM fungal colonization rate and spore communities showed significant differences among varied
restoration treatments. R. thoroldiana seeding led to the highest AM fungal colonization rate, indicating that this
recovery method is beneficial to the symbiotic relationship between plants and AM fungi. Twenty phylotypes of
AM fungi were identified from all root samples (5 families, 6 genera). Native plots had the highest number of
phylotypes. Although the diversity and species composition of AM fungi showed no significant differences among
treatments, the community structure of AM fungi in R. thoroldiana plots was most similar to native plots.

PS 1-13 The community of arbuscular mycorrhizal fungi and its correlation with plant phylogeny from
south-facing to north-facing slope

Chai, Y.!, W. Guo', J. Pan!, S. Jiang', M. Qin', Y. Liu! and H. FENG!

'MOE Key Laboratory of Cell Activities and Stress Adaptations, School of Life Sciences, Lanzhou University,
Lanzhou 730000, China, fenghy@lzu.edu.cn.

Abstract: Knowledge of the distribution of arbuscular mycorrhizal fungal communities in ecosystems is key to
understanding their potential functions. Here we compare AM fungal communities on south-facing and north-
facing slopes of Qilian Mountain in China. Thirty sampling sites on south-facing slopes and 15 in north-facing
slopes were studied. The plant species richness in north-facing slopes is significantly higher than on south-facing
slopes. However, the root length colonization and AM fungal extraradical hyphal length density in south-facing
slope are significantly higher than that on north-facing slopes. A total of 25 AM fungal phylotypes were recovered
from all root samples based on clone and sequencing with the primer pairs NS31-AML2. The phylotypes belong
to following seven genera: Glomus, Rhigophagus, Funneliformis, Septoglomus, Claroideoglomus, Diversispora,
and Gigaspora. There were 17 phylotypes observed on north-facing slopes and 19 phylotypes observed on south-
facing slopes. The species composition of the AM fungal communities was significantly different in the different
slopes. The phylogenetic signal detection results show that the plant water content, the plant height and plant N:P
have strong phylogenetic signal, indicating that these plant properties has a significant correlation with plant
phylogeny. In addition, a total of 35 AM fungal phylotypes are found in 42 plant species and belong to 6 families
(9 genera, Glomus has ‘the highest abundance, and it exists in all plant species). The AM fungal species richness in



different plant species are significantly different and changes from 1.004+0.57 to 6.67+ 1.86. The Mantel Test
shows that the phylogenetic distance of the 42 plant species in our sampling sites have a significant positive
correlation with community distance of AM fungi. The plant phylogeny and functional traits could explain 43.68%
of the variation of community structure of AM fungi, showing that the host plant genetic relationship is the major
factor influencing AM fungal community structure.

CS 7-1 Carbon quality and N concentration control the decomposition dynamics of ectomycorrhizal fungal
necromass

FERNANDEZ, C.W.!, P.G. Kennedy' and R.T. Koide?

"Department of Plant Biology, University of Minnesota, cwfernan@umn.edu; >Department of Biology, Bringham
Young University.

Abstract: In forest ecosystems, tree hosts allocate a considerable amount of carbon to ectomycorrhizal (EM)
fungi. The necromass resulting from the death of EM fungi represents a large input into forest carbon and nutrient
cycles. Understanding what controls the fate of this carbon has recently become a major focus of mycorrhizal
ecology. Given the tremendous diversity in morphological, anatomical, and chemical traits among EM fungi, our
central goal has been to identify traits of EM fungi that determine necromass quality in order to gain a more
mechanistic understanding of what controls their decomposition. For this talk, I will focus on knowledge gained
from a series of litterbag studies and a minirhizotron study, which examined the influence of biochemistry on the
decomposition of EM fungal necromass. Species identity is a significant determinant of the decomposability of
fungal necromass. This is largely due to the variation in biochemistry found across EM fungi. Like the
decomposition of plant litter, the decomposition rate of EM fungal necromass was governed by both N
concentration and the carbon quality. The N concentration of necromass was positively correlated with
decomposition rate. Contrary to what has been speculated throughout the literature, chitin was found to be labile
relative to other compounds present in the necromass, and initial chitin concentration was positively correlated
with decomposition (% mass loss) suggesting that chitin concentration has a positive effect on necromass quality.
Conversely, the production of melanin, a group of dark cell wall polymers, which vary widely in concentration
among fungi, appears to be a biochemical trait that greatly reduces the carbon quality of EM fungal necromass.
This is likely due to the complex aromatic structure of these polymers, which are impervious to hydrolytic
breakdown. Together, these findings will be discussed in the context of potential effects on carbon sequestration in
forest soils.

CS 9-2 Arabidopsis-AM fungi, impossible relationship?
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Abstract: The 450 million-year-old symbiosis between the majority of land plants and arbuscular mycorrhizal
(AM) fungi is one of the most ancient, abundant, and ecologically important mutualisms on Earth. Recent
developments in mycorrhizae research revealed novel insights into the functioning of this symbiosis, identifying
key genes and signals responsible for nutrient uptake and symbiosis establishment. However, approximately 18%
of all land plants, including important crop species, do not form a symbiosis with AM fungi and can even be
antagonized by them. Recently, we demonstrated that the non-host Arabidopsis thaliana becomes heavily infected
by AM fungi when exposed to mycorrhizal networks that are nursed by neighboring host plants, resulting in strong
growth reduction. In this study, we investigated the tripartite interaction between an AM fungus (Rhizophagous
irregularis, formerly known as Glomus intraradices), its host (Medicago truncatula), and a non-host plant (A.
thaliana). We aim to unravel mechanisms that explain the biological basis of AM fungal incompatibility and to
analyze whether AM fungi act as pathogens on Arabidopsis roots. In addition, we study the early recognition
events during the Arabidopsis-mycorrhiza interaction by using monoaxenic cultures, and we compare the results
obtained with the early recognition events observed in other Arabidopsis beneficial and pathogenic interactions.

CS 6-3 Comparative evolutionary physiology of Mucoromycotina and Glomeromycota symbionts in basal
land plants
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School of Biology, Faculty of Biological Sciences, University of Leeds, LS2 9JT, UK, k.field@leeds.ac.uk;
2Jodrell Laboratory, Royal Botanic Gardens, Kew, TW9 3DS, UK; *Department of Life Sciences, Imperial College
London, London SW7 2AZ, UK; “Department of Life Sciences, Natural History Museum, Cromwell Road,
London SW7 5BD, UK; *Department of Animal and Plant Sciences, University of Sheffield, S10 2TN, UK.



Abstract: The discovery that members of Mucoromycotina, an ancient and partially-saprotrophic fungal lineage,
associate with the basal liverwort lineage Haplomitriopsida, casts doubt on the widely-held view that
Glomeromycota formed the sole ancestral plant-fungus symbiosis. New evidence has shown that representatives
of all extant early branching lineages of land plants actually harbor members of both fungal lineages, sometimes
simultaneously. Whether these dual associations with both Glomeromycota and Mucoromycotina fungi, or indeed
those between liverworts and Mucoromycotina fungi alone, are mutualistic or how their functioning may have
been affected by the fall in atmospheric CO; concentration ([CO-]) following plant terrestrialization remains
unknown. We measured carbon-for-nutrient exchanges between the early-branching liverwort genera
Haplomitrium, Treubia, Neohodgsonia, and Allisonia and their symbiotic fungal partners. By supplying “CO, to
the plants and *3P-orthophosphate and '"N-ammonium chloride to the fungal associates, we quantified nutrient
uptake and efficiency of each symbiosis at both a replicated Paleozoic [CO:] of 1,500 ppm and a modern lower
[CO2] of 440 ppm. We compared our findings to those from identical experiments investigating liverwort-
Glomeromycota relationships, showing that plant-Mucoromycotina and dual fungal-plant symbiotic associations
are both mutualistic and mycorrhiza-like. Further, we demonstrate greater nutrient benefit for reduced carbon
outlay in plants with Mucoromycotina and dual fungal associations compared to non-vascular plants colonized
solely by Glomeromycota fungi at 440 ppm [CO:]. Our findings suggest a more versatile and shifting evolutionary
scenario in early plant-fungal symbioses than has previously been assumed and demonstrate the pressing need for
further functional studies across land plant and fungal phylogenies.

CS 7-3 Mycorrhizal fungi and coupled biogeochemical cycles at plot-to-global scales
FINZL A.'
"Department of Biology, Boston University, afinzi@bu.edu.

Abstract: Mycorrhizal fungi differ in form and function with very well defined differences in their ability to
degrade soil organic matter. As such, mycorrhizas affect soil carbon storage and the response of ecosystems to
global change via direct (e.g., decomposmon) and indirect (e.g., nutrient retention with hyphae) effects on
decomposition and primary productlon Over the last decade our research group has examined plant-mycorrhizal
interactions in the hope of gaining a better understanding patterns of belowground plant C allocation, how this C
affects the costs of nutrient acquisition, and the role of mycorrhizal versus saprotrophic microbial activity in
regulating decomposition and the provisioning of nutrients to host plants. The objective of this talk is to present
research beginning with local-scale observations in a mid-latitude forest in central Massachusetts, USA where we
use in-growth cores to study soil organic matter decomposition. I then discuss our research from other sites and the
results of a meta-analysis of belowground C allocation to make the case that the costs of nutrient acquisition varies
inversely with climate (e.g., high latitude = high cost, low latitude = low cost) because of changes in the
composition of mycorrhizal communities and plant-mycorrhizal competition for those nutrients. An emergent
property of this interaction is vast storages of C at high latitudes despite exceptionally low rates of primary
production.

KN 3 Integrating arbuscular mycorrhizas into the ecosystem ecology of soil microorganisms
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