USE OF CORK RESIDUES TO CONTROL TURFGRASS DISEASES
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Introduction

The worldwide increase in agricultural and industrial production has created environmental problems.
Economic and environmental benefits can be gathered solving a problem of the agroindustry by applying
their sub products to soil. The compromise to decrease the use of pesticides and fertilizers, which may be
hazardous, has provided opportunities for the development of new sustainable crop management
practices. From several strategies to enhance the use of organic matter in agriculture, one has been the
use of composts of different mixtures of raw materials, from different agroindustry processes or the use
of these raw material (agroindustry residues) directly without any treatment. The incorporation of these
products to the soil and its application to the crops proved to be an interesting pathway to apply effective
beneficial microorganisms for the crops and for the ecosystems globally. This strategy showed to achieve
reasonable crops vyields and suppressive effects on phytopathogenic microorganisms. Several
microorganisms have been associated to cork throughout tree life and in the end products?, such as
Trichoderma pseudoconingii, T. viride, Endothiella gyrosa, Mucor hiemalis, Rhysopus sp., Penicillium sp.,
Cytospora sp., Dichomera sp., Acremonium sp., Glyocladium sp., Botrytis silvatica, and Pestalotia sp.
Considering the potential of these microorganisms, a study was carried out at the University of Algarve to
identify the presence of beneficial microorganisms in cork residues and to evaluate, in vitro, their
antagonistic effect against several fungi turfgrass diseases.

Material and Methods

Physical, chemical and microbiological characteristics of residues from cork transformation industry
(NOVACORTICA, SA, Portugal), were performed according to methodologies described by?. For this study,
an extract from cork residues was prepared in a Ringer solution at a dilution of 10°?, followed by decimal
dilutions. Potato dextrose agar medium (PDA) was used to isolate and quantify fungi populations in the
extract; Plate Count Agar (PCA) for heterotrophic bacteria and PCA medium at half the manufacturer's
recommended concentration (1/2 PCA) for actinomycetes. Culture media were surface inoculated with
100 pL of a serial of dilutions of the cork extract and incubated at 25 °C + 1 °C for 24 hours, in the dark?.
The isolation and identification of the fungi was done by microscopy and by molecular biology techniques.
DNA was extracted from mycelium grown in PDA medium. The obtained DNA samples were subjected to
Polymerase Chain Reaction (PCR) using the primers ITS1 and ITS43, and the product obtained was
sequenced. The antagonistic capacity of the isolated Trichoderma harzianum was evaluated according to
the method of direct confrontation, described by* and its inhibition rate was tested against turfgrass
pathogenic fungi: Rhizoctonia solani, Clarireedia spp., Sclerotium rolfsii, Alternaria alternata, Fusarium
oxysporum and Colletotrichum spp. The confront direct tests were carried out in Petri dishes with PDA,
using two 6.5 mm diameter discs: one with the pathogen mycelium and the other with the antagonist
mycelium, 3 cm apart. To determine the percentage of inhibition (PI), each tested fungi was grown alone
in PDA where a 6.5 mm discs with its mycelium was placed in the center of the culture medium. The ratio
of the growth zones of each fungus were measured daily. All the assays were run in triplicate.
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Results and Discussion

The cork residue had a high organic matter content, as recommended for agricultural use®. The pH is
lightly acid and the electrical conductivity is compatible with the agricultural use®. According to’, cork

residues presents suitable properties (Table 1) to be used as plant growing media.

Table 1: Physical and chemical properties of the cork residue.

pH CE DM OM RD  BD AC EAW  RW  DAW
(dS cm™) (%) (%) (%) (%) (%) (%)
6.02 0.2 541 947 148 0229  19.6 24.2 5.0 35.7

CE, electrical conductivity; DM, dry matter; OM, organic matter; RD, real density; BD, bulk density; AC, air capacity; EAW, easily

available water; RW, reserve water; DAW, difficult available water.

Cork residues showed high microorganisms’ populations (Table 2), namely fungi, such as: Penicillium spp.,

Aspergillus spp., Mucor spp. and Trichoderma harzianum.

Fungi Bacteria Actinomycetes  Table 2: Microorganisms’ populations (CFU.g cork™)
1.50 x 107 1.43 x 10° 1.57 x 108 quantified in the cork residues.
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Figure 1: Inhibition rate by direct confrontation
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Growth rate

T. harzianum showed the fastest growth

rate until day 2. On day 3, both T.

culture media (Figure 2).
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However,
despite Clarireedia's high growth rate, T.
harzianum was able to inhibit its growth.

Figure 2: Growth rate of Trichoderma harzianum
and the tested phytopathogenic fungi. Cl,
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Since the fungiisolated from the cork residues had a positive effect on turf diseases control in vitro, further
work is being planned to study the effect of the cork extract on turfgrass diseases under field conditions.
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