
Culture and metagenomic 
approaches for the identification of 
olive xylem microbial communities 
as a biological tool to cope against 
Xylella fastidiosa infection 

Anguita-Maeso, M1; Navas-Cortés, JA1; Coletta-Filho, HD2; Landa, BB1

1Institute for Sustainable Agriculture (IAS), Spanish National Research Council (CSIC), Córdoba, 
Spain.

2Centro APTA Citros Sylvio Moreira, Instituto Agronômico, Cordeirópolis, Brazil.



2

INTRODUCTION

The xylem-inhabiting plant pathogenic bacterium Xylella fastidiosa
represents one of the major Phytopathological threats to olive crop
worldwide, due to its devastating effects on agricultural yields losses
and high tree mortality that causes profound socioeconomic and
environmental impacts.

The olive leaf scorch associated with Xylella fastidiosa subsp. pauca
was first reported in Brazil in 2016 by Coletta-Filho.

Maria da Fé, Minas Gerais State. 1,326 m.
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INTRODUCTION

Endophytes play an essential role on plant growth and its physiological
status, but they can also act as an innate natural defense to cope against
infection by xylem-inhabiting pathogenic organisms.

Background: Our previous research have shown that olive xylem harbor an unique source of bacterial species (689 ASVs or 205
OTUs), many of which can be cultured in artificial medium mimicking xylem composition, and then transplanted into olive planting
stocks modifying its xylem microbiome.

Anguita-Maeso et al. Unpublished
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Anguita-Maeso et al. (2020); Haro et al. (2021); Anguita-Maeso et al. (2021). Frontiers in Plant Science.
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OBJECTIVE

The objective of this work was to characterize the olive xylem
microbiome associated to X. fastidiosa infection through culture-
dependent and independent (NGS) techniques to find specific
bacterial species associated to a healthy tree status as a tool for
identifying potential biological control agents for this pathogen.
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Santo Antônio do Pinhal, SP. 1,055 m.

São Bento do Sapucaí, SP. 1,561 m.
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EXPERIMENTAL DESIGN

Field location

Olive genotypes

Koroneiki Arbosana Arbequina Grappolo

Methodological approaches

Culture-dependent Culture-independent
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- Asymptomatic-non-infected (qPCR-)  

X. fastidiosa infection
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- Root  

Xylem tissue
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RESULTS: CULTURE-DEPENDENT 

Total endophytes: 308

The main differences in culture-dependent
approach based on UFC/g were due to ecological
niche (F: 149.13; p-value:0.0001) followed by
field location (F: 16.67; p-value:0.0001) and
Xylella infection (F: 10.25; p-value:0.001).

CULTURE-INDEPENDENT IN PROCESS 

Numbers within barplot represent the
total amount of isolates recovered.
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CONCLUSION AND FURTHER STEPS

Preliminary culture results indicated differences in the frequency of microbial communities depending on the
type of plant material analyzed and the environmental location, as well as, the presence or absence of Xf
symptoms on the sampled trees that correlated with Xf infection.

Next steps will focus on identifying the isolated bacterial endophytes using Sanger technology, and also in
characterizing total microbial communities inhibiting the xylem vessels by NGS approach of 16S and ITS rRNA
by using Illumina and nanopore sequencing platforms.

Overall, these results will help to expand our knowledge on the olive xylem microbiome community composition
and understand its driving factors when Xf infection occurs and more importantly to identify xylem-inhabiting
microorganisms with potential to combat this harmful bacterium.
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