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Biocontrol potential of Trichoderma spp. against spoilage fungi from stored cereals

Material and methods: For the mycoflora evaluation,
the biological material consisted in over 200 cereals
samples and both classic and molecular techniques
were used for the isolation and morphological
characterisation of fungal strains. The assessment of
Trichoderma spp. biocontrol capacity against twelve
mycotoxigenic fungal strains was performed by dual
culture method using Trichoderma viride - Tv20 and T.
harzianum Td85 strain from RDIPP collection.

Keywords: Trichoderma spp., cereals, biological control, spoilage fungi. 

Results: A relatively high fungal diversity was observed across the analysed grains samples,
the mycotoxigenic mycoflora detected on stored cereals being dominated by three important
genera: Aspergillus, Fusarium, Penicillium. Both Trichoderma spp. strains exerted a strong
antagonistic activity against the selected phytopathogenic fungi, limiting their growth and
development. The Tv 20 strain showed an inhibitory activity against Fusarium species in a
percentage of 65.7% to 75.4% Aspergillus species were inhibited by 68.2% to 95%, while
Penicillium spp. was limited from 86.66% to 88.9%. In the variants with the Td85 strain, the
Fusarium species were inhibited in a percentage between 62.6 % and 90% and Aspergillus
strains were limited in percentage between 68.23% and 92%. Also the Penicillium species
were very susceptible to Td85 fungicide effect, their mycelial growth being inhibited over
81.33%.
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Introduction: Grain cereals postharvest contamination with spoilage fungi, both pathogenic and

saprotrophic, poses a real threat for food safety worldwide causing important economic losses

for global agriculture. Cereals are natural substrates for fungal development due to their

nutritional composition rich in starch and protein, providing necessary carbohydrate and

nitrogen sources for molds' development. Among plant fungal diseases, those affecting stored

cereals represent a huge problem in terms of food security and safety. The use of specific

microorganisms for the control of pathogens and plant pests is an environmentally friendly

approach to overcoming the inconveniences caused by the excessive use of chemical pesticides.

Fungal species belonging to Trichoderma genus are filamentous imperfect saprophytic soil fungi,

well known for their biotechnological potential due to their antagonistic capacity exerted either

indirectly, by competing for nutrients and space, modifying the environmental conditions, or

promoting plant growth and plant defensive mechanisms and antibiosis, or directly, by

mechanisms such as mycoparasitism.

Aim: The present study aimed to assess the occurrence of fungi responsible for grain cereals

spoilage and also the biological control capacity of two native strains of Trichoderma spp., T.

viride Tv20 and T. harzianum Td85 against the main phytopathogens associated with stored

agricultural products.

Conclusions: Our study regarding the stored cereals associated mycoflora, established that Aspergillus
spp. Fusarium spp. and Penicillium spp. are the predominant species. The detection of these fungal
species is of major importance, as most isolated species are potentially producing mycotoxins such as:
aflatoxins, fumonisins, ochratoxin A, zearalenone and deoxynivalenol which represent a serious
problem worldwide, causing many negative effects on human and animal health. Native Trichoderma
spp. exerted an efficient biocontrol activity against the phytopathogenic fungi, limiting their growth
and development. The use of biological control in management disease system is a viable alternative
to limit the incidence of spoilage fungi, in the context of European Commission Regulations regarding
the restriction/limitation of chemical based plant protection products uses.
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The studies were conducted within the project 4660/2018 “Reducing biotic risks in stored agricultural 
products in order to increase food security”, founded by The Ministry of Agriculture and Rural Development


