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In situ DNA barcoding of Trichoderma  
in soil reveals a narrow community of 
opportunistic species§ 
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Table 1. Ecosystem description and soil properties. 

    Beech forest site Aspen forest site 

Types of ecosystem Hard wood riparian forest patch Clearing of the soft wood riparian 
forest 

Flooding frequency  rare to none regular 

Botanical description 

Trees  tall, thick  moderately tall, thin 

  dominant Ulmus laevis, Populus canescens, Fraxinus 
excelsior  P. alba, P. nigra, P. canescens 

  rare P. nigra, P. alba, Salix rubens S. rubens 

Shrub and regeneration lighted dense 

  dominant Crataegus monogyna Rubus idaeus  

  rare Populus sp., Acer sp., Salix sp. Quercus robur, Populus sp. 

Herbs  lighted dense 

  dominant Aegopodium podagraria Allium ursinum, Ae. podagraria 

  rare Salvia glutinosa, Poaceae, Cyperaceae   
Carex acuta, Urtica dioica, 

Epilobium sp., Salvia glutinosa, 
Solidago gigantea  

Fallen trees  abundant none 

Soil properties 

Litter layer thick, well developed thin, undeveloped 

Soil type (FAO) cambic fluvisol calcaic fluvisol with high level of 
sandy sediments 

Soil moisture content moderate high 

Siltation  moderate high 

Vertical profile well differentiated well differentiated 

  horizon name A0 A B C A BC C 

  thickness (cm 
of 1 m section) 5 10 40-50 20+ 10 20-30 50-60 

  soil color 
very 
dark 

brown 

dark 
grayish grayish brown 

very dark 
grayish 
brown 

light olive brown 

  soil color code 
(Munsel) 10YR 2/2 10YR 

4/2  2.5Y 5/2  2.5Y3/2 2.5Y 5/3 

  relative root 
density 

no roots very 
high 

high moderate high low no roots 

Chemical 
characteristics pH 7.77 7.90 8.10 8.24 7.60 8.15 8.23 

  C, % 8.16 2.38 1.82 2.50 6.52 1.04 2.51 

  N, % 0.37 0.15 0.06 0.04 0.43 0.07 0.04 

  C/N 22.05 15.87 30.33 62.50 15.16 14.86 62.75 

The table was originally published in FRIEDL & DRUZHININA 2012,  the special issue of Microbiology “Trichoderma - from 
Basic Biology to Biotechnology”, January 2012  
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Table 2. Genus and species-specific PCR primers designed in this study. 

Primer Locus Application 
Suggested 

pair 
Specificity Direction Primer sequence 

Trirev1 ITS2 ciPCR ITS5 reverse 5'-CATTTC(A/C)GAAAGTTGGGGTG-3' 

Trirev2 ITS2  ITS5 

genus, Hypocrea 
and Trichoderma 

 5'-CATTTC(A/C)GAAGTTTGGGGTG-3' 

Trirev3 ITS2  ITS5   5'-CATTTC(A/C)GAAAGTTTGGGTG-3' 

Trirev4 ITS2  ITS5   5'-CATTTC(A/C)GAAAGTTGGGTG-3' 

Trirev5 ITS2  ITS5   5'-CATTTC(A/C)GAAGTTGGGTG-3' 

Trirev6 ITS2   ITS5     5'-CATTTC(A/C)GAAGTTTGGTG-3' 

citro1_64 tef1 LLErev 
species,  

H. schweinitzii 
forward 5'-CGCTACTGCCTTCAGACCAC-3' 

asp7_60 tef1 

ciPCR and qPCR 

LLErev 
species,  

T. asperellum 
forward 5'-GCTTTGCCAGTCTACCTACC-3' 

The table was originally published in FRIEDL & DRUZHININA 2012,  the special issue of Microbiology “Trichoderma - from 
Basic Biology to Biotechnology”, January 2012  
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In situ diversity confirms 
the sympatric speciation 
within T. harzianum sensu 
lato and related taxa
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Biocontrol formulations 
may benefit from syn-
ergistic action of highly 
opportunistic Hypocrea/
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Both ITS rRNA and tef1 
phylogenetic markers 
have limited applicability 
for in situ diversity studies 
using the high-throughput 
methods
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