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Vegetation

Soil Characteristics

Physical Chemical

https://alternativa-verde.com/2017/04/02/pastizales-y-desertificacion-la-salvacion-
esta-en-la-ganaderia/

Biological
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Variable Decrease Increase Variable

Apparent density

C/N ratio
% OM o SOC

% N total

Microbial activit

Ph 36% 36% 12% 16% 25

TFG Universitat de les llles Balears: Abelldn Pérez, Rubén

Systematic revision of exclosure experiments to investigate herbivore impacts found strong
variability in direction, magnitude, and modifiers of ungulates effects
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Main Hypothesis: Changes in wild ungulate populations cause significant changes in the
structure, composition and functioning of ecosystems, and therefore, in the provision of
ecosystem services.
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1= Microbes in faeces 2= Ticks 3=Vertebrate diversity and seed dispersal; 4= Plant preferences, herbivory and plant regeneration;
5=Invertebrate diversity, pollination and pests; 6= Haematology, nutritional condition; 7-8= small mammal abundance and disease
risk; 9=Biogeochemical cycling; 10= mycorrhizal functioning; 11= microbial diversity; 12=Mutualistic and multi-trophic networks
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Specific Objetive:

Does the community of fungi associated
with the roots of plants that grow in areas
with the presence of ungulate herbivores
change compared to those that grow
without them?
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We colected five samples of Agrostris sp and
Rubus sp roots per plot
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Low-
Density

Five samples of Cistus ladanifer and Thymus
communis roots per plot

. Neon- ,
Non-ungulates : | ungulates
& Only during 3 months 1

Low Density High density
45 ind/km2 90 ind/km2

o
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Five samples of Cistus albidus and Thymus Non-ungulates

mastichina roots per plot.

Non-ungulates

\ High-
AR ‘-\Density
High density N\ 2

Low Density 90 ind/km?2

45 ind/km?2
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small female \ ¥
deer

*':. A Y i r. A 1Y

WWW.GSB2023.0RG

A
W




THE 3RD GLOBAL SOIL
BIODIVERSITY CONFERENGE
Dublin, Ireland / 13-15 March 2023

DNA was extracted from roots and analyzed via lllumina
sequencing of the Internal Transcribed Spacer (ITS)

The primers ITS4Rev/ITS2F-ITS7Fw were used.
DADA2 pipeline in QUIMEII
5105 ASV classify as Fungi
ASVs with less tan 25 reads were eliminate
2560 ASVs considered
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QUINTOS MUELA

om | 1

Free Non-Long High Low Non-Short High Low Non-Short Low Non-Short High Non-Short

Agrostris Agrostris C. ladanifer C. ladanifer C. ladanifer T comunis

T comunis T .albidus .a T. mastichina T. mastichina
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B|UD|VTEP}‘E3|3TRVDEI%HP€#ES,“[{;'E After 14 years of ungulate exclusion fungi community
Dublin Ireland /13-T9 March 2023 3550 ciate to roots of Agrostis sp is significantly different.

Ungulates exclusion explanatory value for the
fungal communities was fitted into
multidimensional scaling ordination (beta
diversity was calculated using Bray-Curtis
dissimilarity indices) and tested using
permutation test using “envfit” function in
vegan package.

NMDS2

Ungulates exclusion Goodness of fit:
R?=0.5576 P=0.007

No Rubus root samples amplify

NMD S$1
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2 Stress: 0.087
Ungulates density and plant species
explanatory value for the fungal
communities was fitted into olant
multidimensional scaling ordination 1 & C laganier
(beta diversity was calculated using Bray- _ A Thymus
Curtis dissimilarity indices) and tested &
using permutation test using “envfit” 2 e U"g”_'ate presence
function in vegan package. L $ o : E;?:
0 - .: ¢ Non
Goodness of fit: :A -
Ungulate density R?=0.3356 P=0.0002 A ® a
Plant species R2=0.1681 P=0.005 A
®
1.0 -0.5 0.0 0.5 1.0
NMDS1

WWW.GSB2023.0RG



THE 3RD GLOBAL SOIL

BIODIVERSITY CONFERENCE
Dublin Ireland / 13-15 March 2023 Muela after 3 month of Ungulate presence

WWW.GS5B2023.0RG
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2 |Stress: 0.065|

Some samples did not amplify, losing important
information|

Ungulates density and plant species _

specie
explanatory value for the fungal 1 ® C abicus
communities was fitted into A Thymus
multidimensional scaling ordination
(beta diversity was calculated using
Bray-Curtis dissimilarity indices) and A .
tested using permutation test using Non
“envfit” function in vegan package. A A

NMDS2

Ungulate presence
@ High

Goodness of fit:
Ungulate density R?

=0.149 P=0.3144 05 0.0 05
Plant species R2=0.526 P< 0.0001 NMDS1
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1.00-
Class
. Agaricomycetes . Micrabotryomycetes
. Agaricostilbomycetes . Monoblepharidomycetes
[ archacomizomycstes [l Mortiersilomycetes
0.757 . Archaeosporomycetes . Mucoromycetes
. Calcarisporiellomycetes . Mucoromycotina_cls_Incertae_sedis
. Chytridiomycetes . A
B cistovasidiomycetes [l oipidiomycetes
. Dothideomycetes . Orbiliomycetes
® . Eurotiomycetes . Pezizomycetes
% 0.50- . Exobasidiomycetes . Pezizomycotina_cls_Incertae_sedis
= . Fungi_cls_Incertae_sedis . Rhizophlyctidomycetes
. Geminibasidiomycetes . Rozellomycotina_cls_Incertae_sedis
. Geoglossomycetes . Saccharomycetes
. Glomeromycetes . Sordariomycetes
. G527 . Spizellomycetes
0.25- . Kickxellomycetes . Taphrinomycetes
. Lecanoromycetes . Tremellomycetes
. Leotiomycetes . Umbelopsidomycetes
. Lichinomycetes . unidentified
. Malasseziomycetes . Wallemiomycetes
0.00-

\ngh Non} \Non ngh; lNon Low; \Non Low ngh“ Non ngh Low | Ungulate presence

Agrostris sp '{'hymus mastichina Cistus albidus | \ Cistus ladanifer Thymus communis  Plant specie
QUINTOS MUELA QUINTOS Area
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* Fungi community associate to root change with ungulate density.

* This differentiation between fungi community of roots depended on time of
exclusion and environmental conditions.

 The differentiation between grazing plots and ungrazing plots, of fungi class
composition community associated to roots, is different depending on the

species of plant analyzed.

 The observation of the variation in the community of fungi associated with the
roots of shrubs that grow in areas with and without the presence of ungulates
may be the result of a direct effect of herbivores on the plant, which varies its
physiology by altering its microbiome, or it could be an indirect effect resulting
from changes in the soil fungal community.
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