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Soil is the habitat of 59% of the planet's biodiversity.

2023



Much remains to be understood.





Massive underground network of fungi

70% of belowground biodiversity hotspots remain unprotected (Guerra et al., 2022).





What Is a Mycorrhiza? Main types

150 m years
470 m years



Arbuscular mycorrhizal fungi

• Belong to the phylum Glomeromycota

• Helped plants colonize land approximately 
475 million years ago

• Obligate biotrophs

• Form associations with more than 80% of
terrestrial plant species

• Around 370 species have been described 
morphologically (more than 1,000 molecular 
taxa), with high genetic and functional diversity

• Asexual reproduction 
(including hyphal anastomosis)

• Microscopic organisms (spores up to 0.05 mm 
in diameter



In - vitro



In – vivo (pots)

Mycorrhizal colonization and plant growth 
were enhanced by the endophytes and their 
exudates.



Field experiment
EEA INTA C del Uruguay

Neighboring plants: three agronomically
important grass species.



• Mycorrhizal colonization was higher in E+ plants than in E− plants.
• Differences in AMF richness and community composition were observed among ecotypes.
• No differences were detected in soil AMF communities between E+ and E− plants.



The study was highlighted as a featured paper by 
the prestigious journal Nature Climate Change
(Armarego-Marriott, 2022).

•Mycorrhizal colonization was positively associated with the presence of the endophyte.
•Mycorrhizas can regulate stomatal aperture in response to environmental moisture conditions, thereby
optimizing intrinsic water-use efficiency



Interaction between Arbuscular Mycorrhizas and 
Trichoderma in Ilex paraguariensis: Effects on Plant 
Development and Drought Tolerance

1. The diversity and colonization of arbuscular
mycorrhizal fungi in yerba mate plantations 
are influenced by management practices.

2. Co-inoculation with arbuscular mycorrhizal
fungi and Trichoderma promotes the growth 

and development of Ilex paraguariensis
seedlings.

3. Co-inoculation with arbuscular mycorrhizal
fungi and Trichoderma enhances drought
tolerance in Ilex paraguariensis seedlings.

FOREST NEAR ORGANICORGANIC CONVENTIONAL



Sampling and characterization of 
arbuscular mycorrhizal fungi (AMF) 
from yerba mate plantations under
different cultural management
practices.





Molecular and morphological characterization and comparison between
populations of AMF in yerba mate (Ilex paraguariensis) plantations with
different types of management (Organic vs Conventional).
James Bever´s Lab – University of Kansas

Objective 1

Activity 1. Extraction of DNA from soil, make library prep for Illumina

sequence and analyse.

Activity 2. Spores extraction, DNA extraction from individual spores.

Activity 3. Morphological ID of spores.

Activity 4. Trap cultures and cone-tainers with single species cultures.

Objective 2

Activity 1. Training in the development and maintenance of an 

AMF culture collection (INVAM)





Objective 2
Activity 1. Training in the development and maintenance of an AMF culture collection.

• Planting

• Harvesting

• Organizing

• nursery plant maintenance

• Counting
spores per 
g/soil

• Extraction
of INVAM 
spores and 
observation
of many
different
species



 Objective 1

Activity 2. Spores Extraction (slides, measurements, photographs, DNA extraction from 
individual spores and cultures)

Results

Extraction of spores



Spores

Acaulospora sp.

DNA EXTRACTED
We created a 
step-by-step 
protocol for 
extracting DNA 
from spores.

 Objective 1

Activity 3. Morphological ID of spores



Spores

Acaulospora scrobiculata



Spores

Entrophospora infrequens



Glomus clavisporum

Spores/sporocarps



Spores/sporocarps
Sclerocystis rubiformis



Spores/sporocarps



More spores…

In general, I see more diversity in
organic crops compared to
conventional ones, while in
conventional crops, there is a higher
number of spores of the same species.
In the native forests there are few
spores.



Results  Objective 1

Activity 4: Trap cultures and cone-tainers with single species cultures

PROGRAM SETTING

CHAMBER 1

00.00 22 °C - 000Mmol
08.00 26 °C - 800
12.00 30 °C - 1000
20.00 26 °C - 800

70% HUMIDITY
300 ppm CO2

7/20: 12 trap cultures
8/20: Fertilization 70 ml.

4 months in 11/20



Others New Roots for
restauration meeting

Visit to the KU 
Experimental Station

Mushroom Foray near Topika





UPCOMING PROJECT
Mycorrhizal communities associated with ferns as 
indicators of successional gradients and ecological
maturity in subtropical forest environments.



WOOD-INHABITING 
AGARICOMYCETES OF THE 

ARGENTINE ATLANTIC FOREST

P h D  S T U D E N T :  L I C .  B A T I S T A  A D R I A N A  J U D I T
S U P E R V I S O R :  P h D .  N I V E I R O  N I C O L A S

C O - S U P E R V I S O R :  P h D .  V I G N A L E  M A R Í A  V I C T O R I A

C O M M U N I T Y  C O M P O S I T I O N  A N D  I T S  I N F L U E N C E  I N  
N A T U R A L  A N D  F O R E S T E D  E C O S Y S T E M S



To document, identify, and 
describe wood-inhabiting 

Agaricomycete species present in 
native and planted environments 
of the Argentine Atlantic Forest.

To analyze and compare the 
composition of wood-inhabiting 
Agaricomycete communities in 

native environments of the 
Argentine Atlantic Forest (SAA) 

and pine plantations.

To identify the pathogenic 
fungal species affecting native 

and planted trees.

To analyze substrate specificity of 
pathogenic and saprotrophic 

species.

PARTICULAR AIMS

1 2

3 4

GENERAL AIM
To study wood-inhabiting Agaricomycete communities in native and 

forested environments of the Argentine Atlantic Forest (AAF), assessing 
their occurrence and ecological roles as pathogens and saprotrophs.



METHODOLOGY

Study Area

o Iguazú National Park

o Pine plantation

o Pine plantation

o Reserva de Usos Múltiples Guaraní

(Permanent Sampling Pots)

o

Autumn-Spring 2025
Autumn-Spring 2026



Pine plantations



Iguazú National Park



Reserva de Usos Múltiples Guaraní (RUMG)





RUMG - 30 years of monitoring data 

Control 

Conventionally
Logged plots (CL)

Reduced impact
Logging plots (RIL)

Bedrij et al. 2022: Conventionally logged plots (CL), reduced-impact logging plots (RIL), control (C).



Experimental design

4 Plots in each area (1 ha each)

4 subplots (25 x 4 meters) 

100 m

10
0 

m

25
 m

4 m

10 m

Modified from Gates et al. (2011)



Experimental design

• Decay class 1: Newly fallen wood, 
generally retaining its bark.

Huhndorf et al. 2004)

• Decay class 2: Intermediate decay; 
bark detached; a knife can penetrate 
up to 2 cm into the wood without 
applying excessive pressure.

• Decay class 3: Advanced decay; a 
knife can penetrate the wood easily 
without applying much pressure, and 
the wood can be partially crumbled by 
hand. ≥10 cm

≥1 m



Morfological ID

In a first step, orders and/or families were determined 
based on the analysis of macro- and microscopic 
characters of taxonomic relevance, using specialized 
literature.

Colección BAH (Briófitos, Algas y Hongos) – Herbario CTES





Molecular ID

Finnish Museum of Natural History (Helsinki, Finland)
PhD. Slava Spirin
PhD. Ilya Viner

“White corticioids”

“jelly fungi” “black stipe polypores”

80 samples



Substrate volume

All woody substrates with a diameter > 10 
cm intersecting the 25 m transect.



Substrate volume

A 1
L

V = L/3 × (A₁ + √(A₁×A₂) + A₂)

V = volumen de la pieza
L = longitud de la pieza

A₁ = área basal
A₂ = área distal

FWD = 5 - 9 CM

CWD ≥ 10 CM A 2



RESULTS
3 of the 4 sampling
campaigns:
1. Autumn 2025
2. Spring 2025
3. Autumn 2026



RESULTS

During the first year of sampling (autumn
and spring 2025), 900 Agaricomycetes
specimens were collected.
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RESULTS

POLYPORALES
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RESULTS
Substrates

FALLEN BRANCH

5,1%

44,4%

42%

5,4%

3%

FALLEN TRUNK

STUMPS

LIVING TREESTANDING DEAD TREE



Polyporus leprieurii
s.l.

Perenniporia
martius

Rigidoporus
crocatus

Filoboletus
grassilis

Elmerina
santanensis

Galerina
velutipes

Clitocybe aff
asema

Fomes 
fasciatus

Inocutis jamaicensisMeripilus brasiliensis

Perenniporia
paraguayiensis

Ganoderma
aplannatum

Hymenochaete
damicornis

Leucocoprinus
cepistipes

Mycena
paraguariensis

Peniophorella rudis
s.l.

Scytinostroma
duriusculum s.l.

Hyphoderma
setigerum s.l.



RESULTS

A. protractaA. fuscosuccinea

The identity of additional specimens was confirmed
Polyporus wrightii, P. subelegans, Lyomyces boquetensis,
Xylodon rickii, Phanerochaete sp., Steccherinum perparvulum,
Perenniporia paraguayiensis y Elmeerina santanensis.

A. tremellosa

A. brasiliana

6 Auricularia species

A.  cornea

A. nigricans





Workshops on mushroom 
identification and collection



LET'S BE MORE LIKE 
MYCORRHIZAL FUNGI

COLLABORATE

BUILD NETWORKS


