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Abstarct. The influence of biopreparations Bioczos SL, Biosept 33 SL, Biochikol 020
PC, Propolis and synthetic fungicides Euparen Multi 50 WG, Horizon 250 EW and Teldor
500 SC was examined on the growth of micorrhizal fungus Oidiodendron sp. Fungicides
were added to PDA medium at the following concentrations: recommended dose, 5-times
lower than the recommended and 5-times higher than the recommended. The synthetic
fungicides were more toxic to Oidiodendron sp. than biopreparations. On the medium
containing Horizon 250 EW fungus did not growth. The greather part of biopreparations
inhibited growth of Oidiodendron sp. but only Bioczos SL and Propolis in dose 5-times
higher than the recommended, toataly inhibited growth of fungus colonies.
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INTRODUCTION

Symbiosis between higher plants and fungi is a common phenomenon in natural
ecosystems [Paul and Clark 2000]. This close mycorrhizal relationship benefits both
organisms is unquestionably, which has been repeatedly proven by relevant research
[Davies 1987, Hall and Williams 2000, Kowalski 2000, Valleneuve et al. 1991, Krupa
2003, Sowik and Borkowska 2004, Borkowska 2004]. One of the many advantages of
mycorrhiza is the induction of plant tolerance to biotic stresses (pathogenic fungi, pest)
[Barea 1996, Dehne 1982, Kowalski 2004] and abiotic stresses (contamination, drought)
[Schreiner et al. 2001, Borkowska 2002, Shi et al. 2002, Stahl et al. 1998, Alek-
sandrowicz-Trzcinska 2004b].
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Research into mycorrhiza is primarily concerned with heather plants and forest trees.
It is multifarious, yet its final aim is to preserve the natural environment. In order for
coexistence of plant roots with fungi to be established, favourable conditions must occur
in the environment. In agro ecosystems natural conditions can deteriorate as a result of
agronomical practices (irrigation, fertilization, soil cultivation) as well as the wide-
spread use of chemicals to protect the crops. It is particularly evident in permanent-crop
fruit culture, which is the one branch of arable farming where pesticides are most exces-
sively used. Agricultural chemicals can obviously contaminate soil, which manifests
itself in general impoverishment of edaphon [Ryszkowski 1981]. This can lead to the
suppression of fungal mycorrhiza and a decrease in fungal biodiversity in soil [Kowal-
ski 2000]. Integrated ecological fruit culture requires that the use of chemicals be lim-
ited or even abandoned altogether in favour of biologicals. Therefore, research seems
advisable into the influence of biologicals and synthetic fungicides on the growth in
vitro of the fungus Oidiodendron sp. forming mycorrhiza with heather plants, including
the blueberry.

MATERIAL AND METHODS

The influence of 4 biologicals Bioczos SL, Biosept 33 SL, Biochikol 020 PC, Propo-
lis and 3 synthetic fungicides Euparen Multi 50 WG, Horizon 250 EW, Teldor 500 SC,
on the growth and ontogenesis of the mycorrhizal fungus Oidiodendron sp. was studied.

The above-mentioned preparations were added to a sterile PDA nutrient medium
cooled to 55°C in the following doses:

— 5 times higher than recommended dose — (X)),

—recommended dose in agricultural practice — (X;),

— 5 times lower than recommended dose — (X3).

Successive concentrations were obtained by using a dilution method. The growth
medium thus prepared was distributed to Petri dishes and then inoculated with the fungi
Oidiodendron sp., which had been supplied by Mykoflor company from Putawy.

The reference colonies were fungi growing on a PDA medium with no biologicals or
fungicides added. The experiment was set up in 5 repetitions at the temperature 22°C.
The diameters of the Oidiodendron sp. colonies were measured at one-day intervals, on
four consecutive days until the reference colonies covered the dishes thoroughly.

The obtained results were presented in the form of tables and figures. Statistical cal-
culations were done using the Tukey test, the assumed significance level being o = 0.01.

RESULTS

The fungus Oidiodendron sp. was found out to generally be more susceptible to syn-
thetic fungicides than to biologicals (fig. 1), although the latter did inhibit the fungal
growth by 53%.
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Fig. 1. The influence of biopreparations and synthetic fungicides on the growth Oidiodendron sp.
(growth in % of the control)

Rys. 1. Wptyw biopreparatéw i syntetycznych fungicydéw na wzrost grzyba Oidiodendron sp.
(wzrost w % w stosunku do kontroli)
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Fig. 2. The growth of colonies Oidiodendron sp. on media with biological and synthetic fungi-
cides (in % of the control); a, b, c, d, e, f, g — means followed by the some letters do not
significantly different

Rys. 2. Wzrost kolonii grzyba Oidiodendron sp. na podlozach z biopreparatami i fungicydami
syntetycznymi (w % w stosunku do kontroli); a, b, c, d, e, f, g — Srednie wielkosci kolonii
w obrgbie preparatéw oznaczone tymi samymi literami nie réznig sig istotnie
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Regardless of the concentration of a preparation in medium and the time of observa-
tion, all the experimental preparations were shown to strongly inhibit the growth of
fungal colonies (fig. 2).

Table 1. Size of colonies of the fungus Oidiodendron sp. on media with biological and synthetic
fungicides (in % of the control)

Tabela 1. Wielkos¢ kolonii grzyba Oidiodendron sp. na podtozu z biopreparatami i fungicydami
syntetycznymi (w % w stosunku do kontroli)

Preparation Concentration Day — Doba
Preparat Koncentracja 1 2 3 4
Xy A00a A00a Al21b A205¢
Biochikol 020 PC X, A00a B1004b B1063b B116.6¢
X3 A00a C1173bc B111.8b B1203¢c
X A00a A00a A00a A00a
Bioczos SL Xa B94.6¢ B117.4d B 80.7b B65.7a
X3 Cl1176a C1266b Cl1151a Cl1180a
X A00a A00a A 83ba A157b
Biosept 33 SL X, A00a B41.7b B4l.1b B47.5b
X3 A00a C849b C77.8b C85.8b
Xi A00a A00a A00a A00a
Propolis X A00a B243b B29.8b B29.5b
X3 A00a C89.2b C82.8b C86.3b
X A00a A00a A00a A00a
Horizon 250 EW X, A00a A00a A00a A00a
X3 A00a A00a A00a A00a
Xy A00a A00a A138b Al172b
Euparen Multi 50 WG X A00a B583b B 65.9 bc B703c
X3 A00a C883b C92.0b C101.2¢
X A00a A00a A00a A00a
Teldor 500 SC X, A00a A00a B33.4b B35.8b
X3 A00a B56.2b C63.2b C77.6¢c

X; — the dose 5 times higher than the recommended — koncentracja preparatu w pozywce 5-
krotnie wigksza od zalecanej

X, — the recommended dose — koncentracja zalecana

X3 — the dose 5 times lower than the recommended — koncentracja preparatu w pozywce 5-krotnie
mniejsza od zalecanej

LSDy, interaction C/AB (day/preparation x concentration) = 8.17 — NIR, interakcja C/AB
(doba/preparat x koncentracja) = 8,17

LSDy, interaction B/AC (concentration/preparation x day) = 7.64 NIR,, interakcja B/AC (kon-
centracja/preparat x doba) = 7,64

a, b, ¢, d — means for days fallowed by the some letters do not significantly different — srednie
wielkosci kolonii w kolejnych dobach oznaczone tymi samymi literami nie réznia si¢ istotnie
(wiersze)

A, B, C — means for ccentrations fallowed by the some letters do not significantly different —
srednie wielkosci kolonii dla koncentracji w obrgbie preparatu oznaczone tymi samymi literami
nie réznia si¢ istotnie (kolumny)
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Fig. 3. The influence of concentration on the growth of colonies Oidiodendron sp. (in % of the control); a, b, c, d, e, f — means for preparations
fallowed by the some letters do not significantly different

Rys. 3. Wptyw koncentracji preparatu w pozywce na wzrost kolonii grzyba Oidiodendron sp. (w % w stosunku do kontroli); a, b, ¢, d, e, f — $rednie
wielkosci kolonii w obrgbie preparatéw przy okreslonej dawce oznaczone tymi samymi literami nie rézniq si¢ istotnie
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Of the synthetic fungicides Horizon proved to have the most toxic effect on Oidio-
dendron sp. (no growth), while Euparen Multi was least effective. As far as the biologi-
cals are concerned, Propolis inhibited the fungal growth most strongly (fig. 2). The use
of Bioczos caused a reverse response-the fungus produced colonies of the significantly
biggest growth compared with the use of both the remaining biologicals and synthetic
fungicides. The fungal growth reached 70% of the reference colony (fig. 2).

Regardless of the time of observation and the type of preparation the dose 5 times
higher than recommended — (X,) proved to be most harmful to the fungus (tab. 1). The
lower the concentration of preparations became in the medium, the less harmful their
toxic effects were. The only exception was Horizon, which produced total effect
throughout the experiment regardless of its concentration (fig. 3). At highest concentra-
tions, also Teldor as well as Propolis and Bioczos showed their strong toxic effect
(fig. 3). The largest doses of Euparen Multi, Biosept and Biochikol caused the fungus
Oidiodendron sp. to produce significantly bigger colonies than the remaining ones, yet
their growth was severely inhibited and did not exceed 8.2% of the colonies at control
(fig. 3). As for the biologicals, Propolis was found to bring about the most inhibitory
effect. Oidiodendron sp. was shown to be most tolerant of Bioczos, producing the big-
gest colonies compared with the remaining ones (fig. 3). A similar response was also
observed at the lowest concentration of Bioczos — Xs.

During the first day of the experiment all the preparations at all their concentrations
were found to affect the fungus Oidiodendron sp. in a similar way: inhibiting the colony
growth thoroughly (tab. 1). The only exception was Bioczos, which, in a recommended
dose, did not interfere with the fungal growth on the first day. At the lowest concentra-
tion — X3 the preparation not only failed to inhibit the growth, but it simply stimulated it
— it exceeded the control colony growth by 18%. As the experiment proceeded, the toxic
effect of the preparations at all concentrations generally were off considerably (only
Biochikol in a recommended dose even stimulated the mycelium growth on the last day)
or kept at a steady level, as in the case of Horizon, which inhibited the mycelium growth
throughout the experiment (tab. 1). A similar effect was demonstrated by Teldor, Propo-
lis and Biczos, but only at the highest concentrations (tab. 1).

DISCUSSION

One of the basic factors taken into consideration while estimating mycorrhizal prop-
erties of fungi is their susceptibility to agricultural chemicals [Kowalski 2004]. Al-
though long-standing research has been conducted into the influence of fungicides on
the occurrence of mycorrhiza, the results are still inconclusive. Mycorrhizal fungi are
known to respond to pesticides in a number of ways. Some chemicals can interfere with
or even inhibit symbiosis between a fungus and a plant, others, on the contrary, stimu-
late mycorrhiza [Aleksandrowicz-Trzcinska and Kieliszewska-Rokicik 1999; Alek-
sandrowicz-Trzcinska 1999, 2002]. Fungicides, widely used in plant protection against
phytopathogens, can alter the colonization of roots by mycorrhizal fungi [Owson et al.
1986]. It is hard to give the explanation of a diversified effect of fungicides in identical
conditions on the onset and development of mycorrhiza. If a mycorrhizal relationship
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between the host plant and the fungus is not established, tolerance to biotic and abiotic
stresses, which are integral part of agroecosystems, decreases [Borkowska 2004, Or-
likowski 2004, Dehne 1982]. The effect of fungicides on mycorrhizal fungi depends on
the type of agent, its usage and concentration. It is confirmed by the results of our ex-
periment. All the experimental preparations considerably curbed the growth of fungal
colonies. The synthetic fungicides tended to inhibit the growth of Oidiodendron sp.
more strongly than the biologicals did.

The toxic effect of the preparations on Oidiodendron sp. depended primarily on their
concentration in the medium. Horizon proved to be most toxic at all concentrations. It
inhibited the colony growth throughout the experiment. Similar results were obtained by
Aleksandrowicz-Trzcinska [2004a] for the fungus Hebeloma crustuliniforme. She sug-
gests that the cause of a strong toxic effect of the fungicides Bayleton and Tilt of IBE
group, which also includes Horizon, lies in these preparations inhibiting the biosynthe-
sis of ergosterol known to be produced by pathogenic fungi as well. Triazole com-
pounds are presumed to affect mycorrhizal fungi in a similar way. Teldor curbed the
colony growth to a considerably smaller extent, still, at a recommended concentration of
the preparation, the fungus did yield colonies smaller than the reference colony by as
much as 65%. Of the examined synthetic fungicides Euparen Multi showed the least
toxic effect on Oidiodendron sp. Admittedly, in the initial phase of the experiment at
the highest concentration — (X)) no sign of the colony growth was observed, but finally
the colonies reached only 20% of the reference culture growth. At a recommended con-
centration the fungus produced colonies smaller than the reference colony by only 30%.
At the lowest concentration X; - the colonies were even bigger. As Aleksandrowicz-
Trzcinska and Kieliszewska-Rokicik [1999] reported, dichlofluanide, an active agent in
Euparen 50 WP, had no harmful influence on the degree of controllable mycorrhizal
association between the fungus H. crustuliniforme and the Scots pine roots. A recom-
mended concentration of Euparen did not curb the growth of the fungus Laccaria bi-
color in the Scots pine roots, either [Aleksandrowicz-Trzcinska 2002]. The author also
found out that Euparen did not affect spontaneous mycorrhiza.

The majority of biologicals, on the other hand, curbed the growth of Oidiodendron
sp. Generally, of the experimental preparations Propolis proved the most effective and
Bioczos the least effective, the mycelium being smaller than in the reference culture by
as little as 30%. Only the highest concentrations of Bioczos and Propolis guaranteed
total inhibition of the fungal growth throughout the experiment. Recommended doses of
Bioczos and Propolis curbed the colony growth to a smaller or larger extent respec-
tively. In the case of Biochikol both recommended and the smallest doses stimulated the
growth of Oidiodendron sp. colony. The research carried out by Guerin-Laguette et al.
[2003] showed that natural preparations with an oil base and olive oil applied to the
medium strongly stimulated the growth of the edible ectomycorrhizal mushroom
Tricholoma matsutake. Moreover, olive oil contributed to a considerable gain in the
mushroom biomass. This influence was correlated with the concentration of the prepara-
tion.
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CONCLUSIONS

1. The synthetic fungicides inhibited the growth of Oidiodendron sp. more than the
biologicals did.

2. Of the synthetic fungicides, Horizon 250 EW proved to have the most toxic effect
on the fungus Oidiodendron sp., while Euparen Multi 50 WG inhibited the mycelium
growth to the slightest extent.

3. Of the biologicals, Propolis inhibited the fungal growth most strongly. Oidioden-
dron sp. was shown to tolerate Bioczos SL, which had the least toxic effect among both
the biologicals and the synthetic fungicides.

4. Biochikol 020 PC was the only preparation which, in a recommended dose, stimu-
lated the mycelium growth on the last day of the experiment.
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WPELYW BIOPREPARATOW I SYNTETYCZNYCH FUNGICYDOW
NA WZROST IN VITRO GRZYBA MIKORYZOWEGO Oidiodendron sp.

Streszczenie. Badano wptyw biopreparatéw Bioczos SL, Biosept 33 SL, Biochikol 020 PC,
Propolis oraz fungicydéw syntetycznych Euparen Multi 50 WG, Horizon 250 EW oraz Teldor
500 SC, na wzrost i rozw6j grzyba mikoryzowego Oidiodendron sp. Do pozywki PDA doda-
wano badane preparaty w dawkach: zalecanej w praktyce rolniczej, 5-krotnie mniejszej
i 5-krotnie wigkszej od zalecanej, a nastgpnie inokulowano grzybem Oidiodendron sp. Wyka-
zano, ze fungicydy syntetyczne okazaly si¢ bardziej toksyczne w stosunku do badanego grzyba
niz biopreparaty. Preparat Horizon 250 EC przy koncentracji zalecanej uniemozliwit wzrost
grzyba do konca trwania eksperymentu. Wigkszo$¢ biopreparatow ograniczato wzrost grzyba
Oidiodendron sp., lecz tylko przy stgzeniu najwyzszym, w przypadku Bioczosu SL oraz Pro-
polisu, obserwowano catkowite zahamowanie wzrostu kolonii grzyba.

Stowa kluczowe: fungicydy syntetyczne, biopreparaty, koncentracja, wzrost kolonii,
grzyb mikoryzowy, Oidiodendron sp.
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