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Abstract 

The problem 

Vertical transfer is a mechanism, which allows for the dispersal of fungal endophytes, 

by using plant seeds of a given population, thus ensuring the existence of the 

endophytes within a population of a plant species. For a long time many research 

studies assumed that all the seeds of the infected plants (thus, consequently, the future 

offspring of the host) contain the fungal endophyte hyphae inside. This turned out not to 

be the case. However, it is not yet known (1) whether it is a universal process, (2) 

whether it can be found in the wild plants, which are not grasses, and (3) what factors 

can impact the effectiveness of the vertical transfer. 

 

The hypotheses 

Three hypotheses regarding the influence of the habitat, the plant life stage and the 

height gradient on the effectiveness of the vertical transfer of the fungal endophytes 

found in wild plants were tested. The first hypothesis - the effectiveness of the vertical 

transfer, i.e. its taxonomic and quantitative diversity is significantly greater in the case 

of the seeds from the plants found in the anthropogenic habitat. The second hypothesis - 

during the travel of the mycobiome along the path: mature plant - seeds - seedlings, the 

vertical transfer is less effective, i.e. the number of the taxa forming the mycobiome 

decreases and the seeds, coming directly from the fruits and still embedded in the 

mother plant, will be characterized by a lesser taxonomic diversity of the mycobiome, 

compared to the mycobiome of the seedlings which developed from the seeds in the 

soil. The third hypothesis - with altitude, the height gradient substantially affects the 

composition of the endophytic fungi. The diversity of the fungal endophytes decreases 

as the altitude increases, and the vertical transfer of the endophytes from the mother 

plant to the seeds is imperfect. 

 

Testing methods 

A detection and molecular identification of the endophytic fungi within the 

seeds/seedlings/leaves of the studied plants was carried out. The detection was carried 

out in two ways: the material was treated with a 4.5% sodium hypochlorite solution for 

60 minutes or: the plants were sterilized in 75% ethanol for 30 seconds, 4.5% sodium 

hypochlorite for 3.5 minutes and again in ethanol for 15 seconds. The tested material 
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was placed on the plates with the PDA medium containing chloramphenicol. For the 

molecular identification purposes of the endophytes, the fungal isolates were grouped 

into morphotypes, based on their macroscopic features such as mycelium shape and 

colour. DNA was isolated from the mycelium using the Quick-DNA Fungal/Bacterial 

Miniprep Kit. The primers ITS1F and ITS4 were used for the molecular identification. 

 

The results 

It was found that the efficiency of the vertical transfer of the endophytic fungi  

is imperfect and depends significantly on the type of the habitat and the life stage of the 

plant. The greatest taxonomic diversity of the endophytic fungi was observed in the 

seeds of the irises found in the anthropogenic habitats. The life stage of the plant also 

affects the efficiency of the vertical travel of the mycobiome; the greatest number of the 

fungal endophytes were found in the leaves of mature plants - their presence was not 

found in the seeds that came directly from the harvested raspberry fruits. However, 

there was no significant effect of the height gradient on the effectiveness of the vertical 

transfer. Plants, regardless of altitude, have a similar mycobiome composition. 
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1. Wprowadzenie  

 

Stan wiedzy 

 mikrobiom grzybowy (inaczej 

nazywany mykobiomem (Peay i in. 2016). 

nabywany przez potomstwo od matki, oraz 

mikrobom satelitarny, nabywany  (Compant i in. 2019). 

Mikrobiom grzybowy , 

od wielu 

mikrobiomu grzybowego zal

przed patogennymi grzybami, bakteriami  Sikora i in. 

2008, Shearin i in. 2018). 

 

i ekologicznych od korzystnych do niekorzystnych, nawet w przypadku jednego 

taksonu grzyba (np. Saikkonen i in. 1998, Faeth i Fagan 2002).  

 

. 

tkanek. 

aleuronowej s . 1986). 

 

 gospodarza grzyba (Christensen i in. 2007). W grzyby endofityczne 

do kolejnych Jest to tzw. transfer wertykalny (np. 

Abdelfattah i in. 2023). 
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Transfer wertykalny to  

Schardl 1996). 

 

W wielu relacjach endofit-

gospodarz, notuje si

(np. Afkham i Rudgers 2008, Tintjer i in. 

2008, Hodgson i in. 2014).  

B

czne 

interakcji endofit-

(np. Faeth i Sullivan 2003, Olejniczak i Lembicz 2007, Czarnoleski i in. 2013). 

wertykalnego 

grzybowych.  

 z rodzaju  

kwiatostanem) i  m a nasionami) 

(Clay i in. 1989, Clay i in. 2002, Gundel i in. 2008). Niepowodzenie pionowego 

ransferu (Afkham 

i Rudgers 2008). Gundel i in. (2011  

mo a dwie kategorie: transfer prezygotyczny i postzygotyczny. 

Niepowodzenie transferu prezygotycznego 

feru 

postzygotycznego  przechowywania nasion 

(Gundel i in. 2008). 
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fita, jak i warunki 
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uprawnych, (3) 

wertykalnego.  
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syberyjskim (Iris sibirica L.) (Rubus ideaus L.)  

gatunkach ro lin urdzik karpacki (Soldanella carpatica Vierh.), 

ek  alpejski (Homogyne alpina L.), marchwica pospolita (Mutellina purpurea 

 (Poir.) Reduron, Charpin & Pimenov), starzec  Senecio subalpinus W. D. J. 

Koch) oraz starzec  gajowy (Senecio nemorensis L.).  
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Ramka 1   
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PDA z chloramfenikolem (100 mg/L). Szalki przechowywano w cieplarce  

e szalki 
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powietrza. 

 

Identyfikacja molekularna 
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nymi regionami 18S, 5.8S  
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Goodwin  
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klerze Applied Biosystems 2720 

 

 

 

Uzyskane sekwencje analizowano 
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Molekularnej (EMBL) i 
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6. Podsumowanie i wnioski 

 

siedliska W siedliskach 

podczas kolonizacji nowego siedliska. Endofity zidentyfikowane w nasionach 

Alternaria 

alternata i Botrytis cinerea

  

pobranych bezpo



20 
 

A. alternata, B. cinerea. 
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feru wertykalnego 
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