n7ey 1stInternational Electronic
2020 Conference on Plant Science

Understanding fungal communities of olive tree leaves
for application to climate change adaptation

Helgeneusa Costa !, Vitor Ramos !, Jose A. Pereira !, Paula Baptista 1

I Centro de Investigacao de Montanha (CIMO), Instituto Politécnico de
Braganca, Campus de Sta. Apolonia, 5300-253 Braganca, Portugal

* Corresponding author: pbaptista@ipb.pt

Centro de i b INSTITUTO POLITECNICO DE BRAGANCA
Investigacao \ 2 Centro de Investigacdo de Montanha

de Montanha



Abstract

The olive tree (Olea europaea subsp. europaea L.) is a typical plant of the
Mediterranean vegetation, well adapted to drought and poor soils being
also tolerant to high solar irradiance. The phyllosphere microbiota
associated with these plants is likely to play a role in their tolerance to such
harsh environmental conditions. Here, we have characterized the
endophytic and epiphytic fungal community present in leaves of olive trees,
for potential application of these insights to climate change adaptation.
Leave samples were collected from a rainfed olive orchard near Mirandela
(NE Portugal). Fungi were isolated and counted from the surface and inner
tissues of leaves. The isolates obtained were identified by ITS rRNA gene
sequencing and their phylogenetic diversity was then analyzed. A
Celerioriella-like species and two wunassigned species belonging to
Phaeomoniellaceae and Pleosporineae were the most abundant taxa within 23
species (out of 161) found in both epiphytic and endophytic subsamples.
These strains are good candidates to be studied for their resilience
to climate changes in order to be applied as "tolerance inducers"

in olive crops from this Mediterranean area. IECP S
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* Higher species richness in epiphytes (99 spp.)
» Higher species evenness in endophytes

» Several endophytes fungi unassigned Weasy, '
aere/,a Cea, :_._
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The five most abundant taxa * IE C P S

represented:

* 63,9% of epiphytes 2 0 2 0

* 33,3% of endophytes
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Results and Discussion: phylogeny of Dothideomycetes
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Cladosporium aff. tenuissimum CIMO 19DM241
MH682175 Cladosporium sp. AWCR-2018a strain COAD 2135
MH864840 Cladosporium tenuissimum CBS 125995
Cladosporium crousii CIMO 19DM282

MHB865096 Cladosporium phaenocomae CBS 128769
Cladosporium subcinereum CIMO 19DM288
Cladosporium aff. antarcticum CIMO 19DM259
Cladosporium aff. crousii CIMO 19DM281

Cladosporium aff. chasmanthicola CIMO 19DM310
Cladosporium sp. 1 CIMO 19DM165

Cladosporium aff. variabile CIMO 19DMO072

KJ596569 Cladosporium halotolerans CBS119416

92 'Cladosporium aff. endophytica CIMO 19DM280
Cladosporium aff. verrucocladosporioides CIMO 19DM092

70

88|

Pseudocercospora cladosporicides CIMO 19DM039
Pseudocercospora aff. cladosporioides CIMO 19DM307
100 |Acrodontium aff. pigmentosum CIMO 19DM273
NR 154721 Acrodontium pigmentosum CBS 111111
MH865099 Xenophacidiella pseudocatenata CBS 128776
74| Constantinomyces nebulosus CIMO 19DM149
100 'NR 156201 Constantinomyces nebulosus CBS 117941
—unassigned Dothideomycetes species 2 CIMO 19DM151
NR 165601 Lembosiniella eucalyptorum CBS 144603
?':rLassigned Botryosphaeriales species CIMO 19DM171
99 NR 155853 Saccharata eucalyptorum CPC 29222
unassigned Dothideomycetes species 3 CIMO 19DM202

KX287300 Pseudocercospora macadamiae CBS 133432
72 100 'Pseudocercospora cladosporioides CIMO 19DM040

76

100 rEndoconidioma aff. populi CIMO 19DM247

100

NR 121303 Endoconidioma populi UAMH 10297
NR 148096 Saccothecium rubi MFLUCC 14-1171
unassigned Dothideales species CIMO 19DM136
Aureobasidium pullulans CIMO 19DM275
Aurecbasidium sp. 2 CIMO 19DM296
91 ||Aureobasidium sp. 2 CIMO 19DM131
100 Aure obasidium aff. pullulans CIMO 19DM103
KT693733 Aureobasidium pullulans CBS 584.75
100 |NR 145389 Valsaria spartii CBS 139070
Valsaria spartii CIMO 19DM148
NR 156668 Sympoventuria melaleucae CBS 143407
unassigned Venturiales species 2 CIMO 19DM290
94 runassigned Venturiaceae species CIMO 19DM046
Venturia aff. oleaginea CIMO 19DMO012
100 [[KU220965 Venturia fuliginosa BJFU 140827-14
-MH861789 Fagicola fagi strain CBS 621.84

99 junassigned Cucurbitariaceae species 1 CIMO 19DMO050

2 \paracucurbitaria aff. corni CIMO 19DMO057
% | ‘Pyrenochaeta corni CIMO 19DM287

NR 163365 Neocucurbitaria salicis-albae CBS 144611

[176 —NR 156362 Neocucurbitaria ribicola CBS 142394
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Results and Discussion: phylogeny of Dothideomycetes (cont.)

Endo

Epi&Endo

76 "—NR 156362 Neocucurbitaria ribicola CBS 142394
MH861307 Ochrocladosporium frigidarii CBS 103.81
NR 154839 Coniothyrium hakeae CPC 27620
unassigned Pleosporales species 2 CIMO 19DM291
unassigned Pleosporales species 1 CIMO 19DM270 Coni
unassigned Pleosporales species 3 CIMO 19DM268

unassigned Pleosporales species 4 CIMO 19DM306

MH861770 Phoma schachtii CBS 502.84 + Didy
Foliophoma sp. 3 CIMO 19DM301

Foliophoma aff. fallens CIMO 19DM245

100 | MN244200 Foliophoma sp. DP-2019a isolate MFLUCC 18-1129

91 Foliophoma fallens CIMO 19DMO081

&|Stemphylium beticola CIMO 19DM254 (%U
NR 154925 Stemphylium beticola CBS 141024 o

100 INR 135928 Alternaria ethzedia CBS 197.86 o

100 'Alternaria sp. 2 CIMO 19DM243 S
Alternaria aff. angustiovoidea CIMO 19DMO066 Pleos o

85 |\ Alternaria aff. alstroemeriae CIMO 19DM279
Alternaria angustiovoidea CIMO 19DM261

NR 163686 Alternaria alstroemeriae CBS 118809
Alternaria destruens CIMO 19DM317

99 INR 158264 Epicoccum italicum CGMCC 3.18361
Sggﬂ lEpicoccum sp. CIMO 19DM153

59

99 NR 160347 Neomicrosphaeropsis alhagi-pseudalhagi TASM 6134 Didy
unassigned Didymellaceae species 1 CIMO 19DM167
0] Didymocyrtis aff. banksiae CIMO 19DM175
83rNR 154037 Didymocyrtis banksiae CBS 142523 Phae
100 | NR 164453 Parastagonospora novozelandica CPC 29613
NR 137837 Phoma aloes CBS 136432 1 Didym
o7||Didymocyrtis sp. CIMO 19DM277
unassigned Phaeosphaeriaceae species 3 CIMO 19DM128
g7[unassigned Phaeosphaeriaceae species 3 CIMO 19DM127 Phae
unassigned Phaeosphaeriaceae species 1 CIMO 19DM168
55'unassigned Phaeosphaeriaceae species 2 CIMO 19DM180
Junassigned Didymosphaeriaceae species CIMO 19DM253 ]
100 “NR 165847 Paracamarosporium tamaricis MFLUCC 15-0494 | Didym
NR 160498 Terfezia morenoi MUB Fung-j251 | Pezi
P
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Results and Discussion: phylogeny of remaining taxa from the

Pezizomycotina subphylum (cont.)

Endo
100 -Exophiala aff. eucalyptorum CIMO 19DM025
Epi&Endo MH863133 Exophiala eucalyptorum strain CBS 121638
—aff. Celerioriella sp. CIMO 19DM162b
99 unassigned Phaeomoniellales species 3 CIMO 19DM182

99 |unassigned Phaeomoniellales species 1 CIMO 19DM299
unassigned Phaeomoniellales species 1 CIMO 19DM250
unassigned Phaeomoniellales species 1 CIMO 19DM173

88 NR 160218 Phasomoniella pinifoliorum CBS 114903

o4 ~NR 132003 Celerioriella prunicola CBS 120876

—KY173394 Celerioriella petrophiles CPC 29256

unassigned Phaeomoniellaceae species 16 CIMO 19DM163 seominiellales

99 ~unassigned Phaeomoniellaceae species 10 CIMO 19DM113

unassigned Phaeomoniellaceae species 11 CIMO 19DM226

unassigned Phaeomoniellaceae species 4 CIMO 19DM159

Pseudophaeomoniella sp. 1 CIMO 19DMO058

NR 137965 Pseudophaeomoniella oleicola CBS 139192

NR 137966 Pseudophaeomoniella oleae CBS 139191

9 rPseudophaeomoniella aff. oleae CIMO 19DMO53

Pseudophaeomoniella oleae CIMO 19DM271

Pseudophaeomoniella oleicola CIMO 19DM121

99 63 ~Pseudophaeomoniella sp. 2 CIMO 19DMO060 Euromycetes

100 rAspergillus tennesseensis CIMO 19DM160 <‘:|
KU729039 Aspergillus versicolor ATCC 9577

g; NR 163530 Penicillium glabrum CBS 125543
Penicillium aff. glabrum CIMO 19DM265
MH862075 Penicillium patens CBS 260.87

B9 |INR 137897 Penicillium sterculiniicola CBS 122426

| [Penicillium aff. thomii CIMO 19DM285

Penicillium aff. yezoense CIMO 19DM308 .

Penicillium aff. tardochrysogenum CIMO 19DMO052 Eurotiales

1 0_|MH864112 Penicillium ubiquetum CBS 126437

Penicillium aff. pancosmium CIMO 19DM278
19 -MH862703. Penicillium antarcticum strain CBS 100492
53||'Penicillium aff. radiatolobatum CIMO 19DM251
Penicillium aff. chrysogenum CIMO 19DM064
™ | |MH865983 Penicillium tardochrysogenum CBS 132200
99 |HQ026745 Penicillium chrysogenum strain ATCC 10106
Penicillium chrysogenum CIMO 19DM162
65 100 [Tympanis sp. CIMO 19DMO008 1 1
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Results and Discussion: phylogeny of remaining taxa from the
Pezizomycotina subphylum

Epi

Endo
| !penicilium chrysogenum CIMO 19DM162 i I

Epi&Endo 65 100 [Tympanis sp. CIMO 19DMO008 I

unassigned Phacidiales species CIMO 19DM108
NR 165225 Tympanis inflata CBS 144844
MT449717 Phlyctema sp. WJL-2020a voucher MFLU:15-1243
NR 155470 Neofabraea inaequalis CBS 326.75
7310 ||Neofabraea sp. CIMO 19DM014 Leotiomycetes
75 Phlyctema sp. CIMO 19DM295
100 —NR 165202 Lachnellula hyalina CBS 185.66 Helotiales
unassigned Hyaloscyphaceae species CIMO 19DM272
NR 163783 Neopyrenopeziza nigripigmentata MFLU 16-0599
o9 Junassigned Helotiales species CIMO 19DM150
99 'unassigned Loramycetaceae species CIMO 19DMO062
100 | MH859780 Sarocladium summerbellii CBS 430.70
{Sarociadium summerbelii CIVO 19DMO11 | Hypocreales

% Coniochaeta sp. 1 CIMO 19DM244
4f'_l\|le855438 Coniochaeta lignicola CBS 267.33

92 Phacidiales

97

57

99 | Coniochaeta sp. 2 CIMO 19DM264 Coniochaetales
99 "NR 137037 Coniochaeta prunicola CBS 120875 Sordariomycetes
100 lBiscogniauxia aff. mediterranea CIMO 19DM112

KT253493 Biscogniauxia sp. AC-2015 strain Bx26

09 NR 163308 Nonappendiculata quercina CBS 116061 Xylariales
?[[Nonappendiculata sp. 1 CIMO 19DM303

58 'Nonappendiculata sp. 1 CIMO 19DM258

NR 160498 Terfezia morenoi MUB Fung-j251 I Pezizales I Pezizomycetes

—
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Results and Discussion: phylogeny of Basidiomycota and of
remaining Ascomycota taxa

100 Chondrostereum aff. purpureum CIMO 19DMO010
100 NR 158341 Coprinopsis pseudomarcescibilis AH 33711
Endo NR 158815 Phaeophlebiopsis caribbeana CFMR FD-442
53 100 unassigned Agaricomycetes species CIMO 19DM203
Epi&Endo 83 NR 153577 Aleurodiscus thailandicus BJFC He4099

-I—_MH861954 Acanthophysium bisporum CBS 240.86

100 || Stereum sp. CIMO 19DM292 Agariomycotina
1 Stereum aff. hirsutum CIMO 19DM027
— NR 121466 Fibulobasidium murrhardtense CBS 9109 o
100 ~|:‘ unassigned Tremellales species CIMO 19DM135 Basidiomycote

Agariomycetes

MH809977 Vishniacozyma victoriae ATCC:MYA-305 Tremellomycetes
100 ! Vishniacozyma aff. victoriae CIMO 19DMO080
100 1 MH341114 Rhodotorula mucilaginosa CBS 316
Rhodotorula mucilaginosa CIMO 19DM006 o )
Symmetrospora sp. 1 CIMO 19DM139 Pucdniomycoting
. NR 073318 Symmetrospora gracilis CBS 71 Cystobasidiomycetes
Symmetrospora sp. 1 CIMO 19DM311
9% NR 158854 Peziza retrocurvatoides LY N.V. 2015.10.01

NR 160498 Terfezia morenoi MUB Fung-j251

I Microbotryomycetes

!

| 09 un?ssi.gned Pezizacea§ species 1 CIMO 19DM154 Pezizomycetes Rezizonycotina Ascomycota
Plicaria aff. endocarpoides CIMO 19DM114
" 1 plicaria endocarpoides CIMO 19DM298
// |r MH545931 Yarrowia lipolytica CBS 6124 Saccharomycetes Saccharomycotina
100 ! Yarrow ia lipolytica CIMO 19DM242
‘ I- MH859894 Erratomyces patelii CBS 669.70 1 Exo.bas.idiomycetes Ustilaginomycotina | Basidiomycotz
100 ' Ustilago aff. avenae CIMO 19DMO087 s Ustilaginomycetes
KJ408568 Rhizopus oryzae FSU5857 * Mucoromycetes * Mucoromycota
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Conclusions

Twenty-three fungal species (out of 161) found to live both
epiphytically and endophytically, w/some being abundant

May species from this group play as climate change

bioindicators and/or "tolerance inducers" in olive crops?

Phaeomoniellaceae 2 abundant, but understudied on olive >

trees; several unassigned species (novel taxa)
IECPS

Further research is needed
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