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• Forest nurseries are having a key role in the detection of plant

pests and diseases for the building of healthy forest stands

(Wingfield et al., 2015).

• Trunk disease (TD) pathogens are aggressive species that

colonize the xylem and phloem of their host and cause plant

decay (Mora-Sala et al., 2018).

• High-throughput amplicon sequencing (HTAS) is the method

used routinely for the detection of microbial communities

of different enviromental samples (Tremblay et al., 2018).

BACKGROUND

1.Detect the fungal community (mycobiome) presented in vascular

tissue in tree seedlings by the use of HTAS

2.Describe the relationship between the incidence of fungal

genera presented in vascular tissue of European beech (Fagus

sylvatica L.; FS), English oak (Quercus robur L.; QR), and

Sessile oak (Quercus petrea L.; QP) and

3.Evaulate the influence of soil type on fungal diversity in plant

and nursery location.
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Fig. 1. Maps of 12 forest nursery locations, from each nursery were sampled 10
seedlings of desired species. Sampled seedlings showed TD symptoms such as necrotic
lesions, shoot and bud decay. (www.mapy.cz)

• 10 seedlings of desired species per forest nursery

(190 seedlings in total)

• Seedlings with TD symptoms

• DNA was extracted from stem and base separately

(380 DNA samples in total) (Macherey-Nagel)

• Amplicons were amplified by ITS ¼ (Gardes &

Bruns, 1993) primers

• Samples were diluted at a concentration 10ul/ml

and pooled together per each forest nursery and

plant species (38 samples in total)

• Amplicon libraries were prepared by Nextera library

preparation kit (Illumina Inc.)

• The sequencing was conducted using MiniSEQ

(Illumina Inc.).

• Bioinformatic data analysis were processed by

SEED v.2.0. (Větrovský, Baldrian and Morais, 2018)

• Data Analysis: Abundance, Alfa, Beta diversity and

Heat maps were processed by

MICROBIOMEanalyst (Dhariwal et al., 2017),

Cladograms and ldaScore were processed by

LEfSe analysis, Venns diagrams were processed

by Qulcore (Bardou et al., 2014), interaction nets

were processed by CYTOSCAPE v.2. (Kohl, Wiese

and Warscheid, 2011)

RESULTS
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This study revealed the different distribution patterns and assembly

mechanisms of interaction of fungal diversity between the seedlings of

three species (FS, QP, QR), nursery locality, soil type, and plant

sample site. For evaluation of detected genera as phytopathologically

problematic is necessary to continue in research of particular fungal

isolates associated with TD. To fulfill Koch's postulates, the specific

isolates should be inoculated into the wood of non-infected plants.
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Fig. 2. Relative abundace per plant species, forest nursery and sampling site. The most relatively

abundant genera are Dactylonectria, Diaporthe, Fusarium, Didymella, Alternaria, Aureobasidium,

Cladosporium.

Fig. 3. By Cytoscape was detected the interaction nets between fungal genera in each plant species. The green net is a positively correlated interaction and

the red net is a negatively correlated interaction. FS has mostly positive interaction, QP has mostly negative interaction and QR has more negative interaction.

Fig. 5. By Shannon diversity

index was detected different

evenness and richness of genera

in each soil type (HL) loam soil,

(HP) loamy sand soil, (PH) sandy

loam soil. p-value: 0.026435;

[ANOVA] F-value: 4.0377.

Fig. 4. By Chao index

analysis was detected

a statistically significant

difference in the diversity

of plant species.…………..

p-value: 0.00015505;……..

[ANOVA] F-value: 11.389.

Fig. 6. By PermANOVA was detected

statistically significant diferenece in

incidence of fungal genera between forest

nurseries. (CETK) Lescus Cetkovice, (D.J.)

Lesoškolky Dolní Jelení, (D.L.) ATRO Dolní

Loučka, (GRYG) Svatopluk Lengál Grygov,

(KRTI) školní lesní podnik Křtiny, (MILI)

Lesní školka Miličovice, (NVNL) Lescus

Nová Ves nad Lužicí, (PODY) Národní park

Podyjí, (SVIN) Lesy města Brna Svinošice,

(VISN) Lesy ČR Višňové, (VLKO) Sdružení

lesů obcí Vlkov u Tišnova, (ZLIN) B.F.P.

Lesy a statky Tomáše Bati

[PERMANOVA] F-value: 3.3772; R-

squared: 0.58828; p-value: 0.001

Fig. 7. By LEfSe diagram was detected diversity differences between all three species (FS,

QP, QR). The colors represent different plant species, red green, and blue knots represent

genera (outer edge), families, classes, and phylum (inner edge) important for specific plant

species, between yellow knots is not specific difference (same abundance in all three

species).


