Fungal community assembly in soils of different
crops farming in the Puna (North Argentina)
Ontivero

1,2
RE. ,

Voyron,

3
S. ,

1,4
LV. ,

3
P. ,

Risio Allione
Bianco,
HJ.1,2, Lugo, MA.1,2, Lumini, E.5

Bianciotto

5
V. ,

Iriarte

San Luis, Argentina, 2IMIBIO-CONICET-UNSL, San Luis, Argentina, 3DiBIOS-UNITO,
Torino, Italy, 4FICA-UNSL, San Luis, Argentina, 5IPSP-CNR, Torino, Italy

1MICODIF-UNSL,

INTRODUCTION

METHODOLOGY

MAIN RESULTS

Soil microbial ecosystems and its functioning
are under the threat of biodiversity loss due to
the increase of cultivated areas and agronomic
exploitation intensity. Among the diverse soil
microorganisms, fungi and in particular
arbuscular
mycorrhizal
fungi
(AMF,
Glomeromycota)
carry
out
important
ecological functions and are considered as
excellent bioindicators. Even if most
ecosystems harbor diverse AM fungal
communities, so far, the information related to
AMF biodiversity in ecosystems like the
Argentinean Puna, an arid-high plateau where
plants experience high abiotic-stresses and
unique extreme distinctive environmental
conditions are still scarce.

In the school farming fields of Chaupi Rodeo
(Jujuy, AR) (3496-3524m a.s.l), 3 plots (30x90 m)
cultivated with native corn (Zea mays var. “ocho
rayas”, CRM), bean (Vicia faba, CRP) and
native potato (Solanum tuberosum var.
chusqueña, CRPapa) were sampled (Fig. 1). In
each plot, 5 soil subsamples were taken and
homogenized, and separate into fractions for: a)
soil physical-chemical analyzes (pH, % OM, C, N,
available P, texture), b) AM fungal spore
extraction and c) molecular analyses. The
possible
influences
of
the
different
environmental
conditions
over
the
populations’ distributions were evaluated by
Permanova tests (R software, adonis function,
vegan package), using Jaccard and Bray-Curtis as
dissimilarity indexes. Permutest was run to check
the validity of the previous tests using the
function betadisper (R, package vegan). The
visualization of the statistically significant results
was done by means of the package ggplot2.
The Metabarcoding analysis of AM fungi was
done by means of the software QIIME2. The
-o-classification method of the qiime-featureclassifier classify-sklearn plugin was used for
taxonomic assignation. The classifier adopted
was generated using the UNITE Community
(2019): UNITE QIIME release
for
Fungi
version
18.11.2018. Ecological roles of the
fungal
communities were inferred using
FUNGuild.

AM fungal spores (Fig. 2) were most abundant
in corn, followed by potato and bean which, in
particular retains greater AM fungal spore
richness compared with potato and corn (Fig.
3).
Morphological
AM
fungal
(Glomeromycota) diversity was confirmed by
Illumina MiSeq data showing more than 30
molecular OTUs belonged to 3 orders, 8
families and 11 genera differently distributed
among the three crops fields. A total of 633
OTUs were obtained: Ascomycota representing
from 48% up to 91% of the total retrieved
fungi. The percentage of the different phyla
was very variable among the three crop species
and also among the 3 plots replicates (Fig. 4).
Glomeromycota were not always detected and
when present they represented 2.3%-13% of
total retrieved sequences. Taxa composition of
AMF assemblages, based on 18S data, and
retrieved in soils cultivated with the three crop
species are shown in Fig 5. Overall results
suggest that soil fungal, and AMF communities
were significantly affected by the rotation
histories, with less effect of current crop
species. Among soil fungi, Ascomycota phylum
was
dominant
over
Basidiomycota,
Glomeromycota and Chytridiomycota phyla.
This last result is not surprising, because
chytrids, often, dominate fungal communities
in high-elevation soils.

Fig 5. Krona plots showing taxonomic distribution (based on 18S target), at genus
level, of AMF OTUs retrieved from (A) native corn, Zea mays var. ‘ocho rayas’ (CRM);
(B) bean, Vicia faba (CRP); and (C) native potato, Solanum tuberosum var. chusqueña
(CRP Papa). Names of poorly represented taxonomic groups are omitted here.

Fig 4. Taxonomic distribution (based on ITS2 target), at phylum level, of
fungal OTUs retrieved from the Zea mays var. ‘ocho rayas’ (CRM a, b, c), Vicia
faba (CRP a, b, c) and Solanum
tuberosum
var. chusqueña (CRP Papa
a, b, c) sampled plots. References: each crop
species
has
three
plot
replicates named with letters a, b and c, respectively.

Our objective was to analyze in the
Argentinean Puna, the fungal community
assembly in soils of the common crop species:
native corn, bean and native potato, under a
familiar land-use, without the supplements of
agrochemicals but with different histories of
crops-rotation; further, to evaluate how landuses, soil-types and crop-rotation affect fungal
diversity and distribution in this particular
hot-spot area of Argentinean Puna.

