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Abstract

The aim of the experiment was to determine the effect of the biostimulator
Asahi SL on the growth of Fusarium avenaceum, F. culmorum, F. oxysporum and F.
graminearum on different culture media. The experiment was conducted at 22°C, in
six replicates, and three doses of the biostimulator were used: 0.4, 0.6, 1.0 and
control 0.0 I'ha-!. Four different culture media were used in the study. The results
of the experiment have shown that the investigated fungi varied in their growth
rate, and their growth rate was different not only in response to the different con-
centrations of Asahi SL but also to the different culture media. The extent of the
growth inhibition was directly proportional to the concentration of Asahi SL in cul-
ture media. The highest inhibition was observed for the PDA medium whereas the
weakest — for the cereal medium.
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Introduction

Fusarium spp. are among the most important groups of plant pathogens and they
are opportunistic fungi that cause severe infections in humans (Guarro and Gené
1995). Mycotoxins produced by Fusarium pose a serious threat to food safety and hu-
man health (Bai and Shaner 2004, Frandsen et al. 2006). Many mycotoxins are not
susceptible to heat and therefore they are not degraded or else damaged during the
standard food processing and preparing (Pokrzywa et al. 2007). Fusarium spp. may

Phytopathologia 62: 49-55
© The Polish Phytopathological Society, Poznan 2011
ISSN 2081-1756



50 Short communication

produce mycotoxins such as trichothecenes (DON, NIV), fumonisins (FB1, FB2),
zearalenone (ZEN) and moniliformin (MON) (Selwet 2010).

These pathogens are especially omnipresent in moist conditions and moderate
temperatures which often accompany plant flowering (Rosewich Gale et al. 2002).
Fusarium avenaceum can be a cause of base rot and bud rot (Kopacki and Wagner
2006). Fusarium graminearum is a major causal agent of Fusarium head blight (FHB)
or scab of cereals. It is an important fungal disease of wheat and barley (Parry et al.
1995). Fusarium oxysporum is a common soil fungus that occurs in the rhizosphere
of many plant species. Most strains of F. oxysporum live in soil and feed sapro-
phytically on organic substrates. However, some soil-borne strains may cause
plant diseases, especially root rots and wilt diseases (Steinkellner et al. 2005).
Fusarium culmorum is a widespread pathogen of cereals and it can cause seedling
blight, base rot and FHB (Parry et al. 1995). The damage caused by the pathogen
brings the quantitative and qualitative yield loss (Sikora and Banachowska 2006).

Apart from the standard use of fungicides, herbicides and insecticides, there is
currently a growing tendency in agriculture to use biostimulators for plant protec-
tion (Maciejewski et al. 2007). They affect regulatory processes in plants and help
them to overcome periods of physiological stress (Michalski et al. 2008). Asahi SL
becomes more and more used among biostimulators in agriculture and horticul-
ture (Pusz and Plagskowska 2008). It contains a mixture of phenolic compounds:
sodium ortho-nitrophenolate, sodium para-nitrophenolate and sodium 5-nitro-
guaiacolate, which increased synthesis occurs naturally in plant cells during stress
conditions for them. Exogenous application of biostimulators enhance growth and
the development of plants and is likely to increase their yield (Stowinski 2004,
Kozak 2009).

The type of culture medium is a very important factor of Petri dish tests. The ef-
fect of medium is related to the variable availability of nutrients, such as sources of
carbon, nitrogen and microelements for microorganisms. It was proved by Piegza
et al. (2009), who had applied different culture media to study biotic effects of
Trichoderma strains on different plant pathogens.

There are many reports in scientific literature regarding the effect of Asahi SL
on plant vigor but there is in fact little research on the impact of this product on the
development of pathogens in vitro (Wojdyta 2004, Pusz and Plgskowska 2008).
The aim of the current experiment was to determine the effect of Asahi SL biosti-
mulator on selected species of Fusarium grown in different culture media.

Material and methods

Isolates of Fusarium avenaceum (FA 1), F. culmorum (FC 8), F. oxysporum (FO 6)
and F. graminearum (FG 4) used in the present study had been isolated from in-
fected spring cereals prior to the experiment and constitute a part of the pathogen
collection of the Division of Plant Pathology and Mycology of the University of En-
vironmental and Life Sciences in Wroctaw. The experiment was conducted at 22°C
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in six replicates, and the fungi were exposed to the following concentrations of the
biostimulator, equivalent to the field application rates: 0.4 I-ha-! (0.133 g of prepa-
ration per 100 ml of the medium), 0.6 I-ha-! (0.2 g of preparation per 100 ml of the
medium - the rates recommended for Asahi SL), 1.0 I-ha-! (0.33 g of preparation
per 100 ml of the medium) and 0.0 I-ha-! (control). The inocula of 4 mm diameter
were taken from seven-day-old cultures and mycelia were placed down in the cen-
tre of a Petri dish with medium. The growth of mycelium was measured on the 7t
and 14t day after the incubation had started. Four culture media were used in the
experiment: PDA (Potato Dextrose Agar) medium provided by Biocorp, MEA
(Malt Extract Agar) medium — Biocorp, Czapek-Dox Agar (1.2% agar) — Biocorp
and cereal medium (H,O 1000 ml, glucose 10 g, yeast extract 2 g, rose bengal 25
mg, streptomycin 125 mg) by Rashid and Schlosser (1977).

The obtained results were analysed by ANOVA and means were compared us-
ing Fisher’s least significant difference (LSD) test at o < 0.01.

Results

The fungi used in the study have shown different rate of growth and responded
diversely to different concentrations of a biostimulator and to different media. The
growth inhibition was directly proportional to the concentration of Asahi SL in the
substrate. The highest inhibition was observed for the PDA and MEA substrates,
and the weakest — for the cereal medium.

On the 7t day of incubation the growth of some tested fungi was inhibited in a
direct proportion to the concentration of the biostimulator. The differences be-
tween the growth rate of the isolates of F. avenaceum on Czapek-Dox Agar, F.
graminearum on MEA and Czapek-Dox Agar, as well as that of F. oxysporum on MEA
and F. culmorum on PDA, MEA and Czapek-Dox Agar, were statistically significant.
However, on cereal medium the growth of F. avenaceum and F. culmorum was stimu-
lated with increasing rates of Asahi SL (Table 1).

Statistically significant differences in the growth inhibition were also observed
on the 14t day since the start of the incubation for F. avenaceum on Czapek-Dox
Agar, for F. graminearum on cereal medium and for F. oxysporum on MEA. The
growth of F. oxysporum on cereal medium was stimulated with increasing rates of
Asahi SL and this response was statistically significant (Table 2).

The culture media were an important factor influencing the growth of fungi af-
ter 7 and 14 days of incubation (Tables 1, 2).

Discussion

Currently, there is a growing demand on markets for goods produced using or-
ganic methods. The trend forces food manufacturers to limit the use of “conven-
tional” plant protection products and replace them in part with substances that are
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Table 1

The effect of the concentration of Asahi SL in the substrate on the growth rate
of fungi after 7 days of incubation on different culture media

Medium DOSS Mean diameter of colony after 7 days of incubation (mm)
(I'ha™) F. avenaceum | F. graminearum | F. oxysporum F. culmorum

PDA 0.0 (control) 49.50 a 63.15a 42.35a 76.75 a
0.4 35.50a 56.80 a 39.35a 74.90 ab
0.6 35.95a 56.45 a 43.65 a 71.35 ab

1.0 35.50 a 49.40 a 35.15a 63.60 b

MEA 0.0 (control) 41.05 ab 61.00 a 45.85a 76.15a
0.4 44.00 a 55.35ab 35.65 ab 72.30 ab
0.6 42.90 a 55.25 ab 32.25b 71.00 ab

1.0 38.10b 46.05b 31.75b 64.55 b

Czapek-Dox Agar | 0.0 (control) 50.15a 84.50 a 57.25a 84.00 a
0.4 50.75a 79.80 b 55.05a 82.05 ab
0.6 47.00 a 81.00 ab 53.15a 80.95 ab

1.0 42.75b 77.95b 49.40 a 79.30 b

Cereal medium 0.0 (control) 27.81a 45.56 a 34.75a 57.69 a

0.4 32.71a 43.38a 34.99 a 56.50 a

0.6 36.21a 37.15b 35.75a 59.50 a

1.0 38.20a 36.75b 36.14 a 61.63 a

Values in columns marked with the same small letter do not differ significantly. Fisher’s least sig-
nificant difference (LSD) test, a < 0.01.

more environment-friendly (Panasiewicz et al. 2008). Biostimulators play an im-
portant part in it. Their role is to reduce the negative impact of unfavorable natural
conditions on the plants (Maciejewski et al. 2007). Biostimulators are not fungi-
cides themselves, but they help to protect plants against diseases caused by fungal
pathogens because they enhance plants natural resistance. According to Saniewska
(2000) the application of biostimulator Atonik SL may have a positive impact on
the health status of ornamental plants. However, according to Pusz and Plaskow-
ska (2008), Asahi SL restricted the infection of the stem of oilseed rape by Sclero-
tinia sclerotiorum.

In the present research the statistically significant effect of Asahi SL on the
growth rate of Fusarium spp. on some culture media was observed after seven days
of incubation. Ogérek and Pusz (2010) had observed a similar trend while study-
ing, on PDA medium, the impact of Asahi SL on the growth of Fusarium spp.,
Alternaria alternata, Rhizoctonia solani and S. sclerotiorum.

The results obtained after 14 days of incubation are not that much explicit. The
researchers observed significant inhibitory effect, which increased with the grow-
ing concentration of Asahi SL for some of the tested isolates only. Nevertheless, in
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Table 2

The effect of the concentration of Asahi SL in the substrate on the growth rate
of fungi after 14 days of incubation on different culture media

Medium Dosf Mean diameter of colony after 14 days of incubation (mm)
('ha™) F. avenaceum | F. graminearum | F. oxysporum F. culmorum

PDA 0.0 (control) 82.65a 85.00 a 74.80 a 85.00 a
0.4 65.05 ¢ 83.80 a 63.15a 85.00 a

0.6 67.20 bc 82.00 a 64.60 a 85.00 a

1.0 72.00 b 80.80 a 67.00 a 85.00 a

MEA 0.0 (control) 74.50 ab 85.00 a 78.45a 85.00 a
0.4 71.30 ab 85.00 a 69.15 b 85.00 a

0.6 76.95 a 85.00 a 63.40 bc 85.00 a

1.0 70.15b 84.65a 59.70 ¢ 84.65a

Czapek-Dox Agar | 0.0 (control) 81.15a 85.00 a 81.65a 85.00 a
0.4 80.40 a 85.00 a 80.65 a 85.00 a

0.6 75.50 b 85.00 a 84.15a 85.00 a

1.0 73.75b 85.00 a 81.15a 85.00 a

Cereal medium 0.0 (control) 48.91b 70.94 ab 55.80b 85.00 a
0.4 60.15a 73.73 a 59.44 ab 85.00 a

0.6 53.62 ab 67.37 ab 68.80 ab 81.46 a

1.0 60.43 a 64.50 b 73.94 a 81.71a

Values in columns marked with the same small letter do not differ significantly. Fisher’s least sig-
nificant difference (LSD) test, a < 0.01.

one case on the cereal medium, increased concentrations of biostimulator caused
the growth stimulation of F. oxysporum. Different trends were observed by Ogoérek
etal. (2011 b). They reported that growth of F. oxysporum isolates was inhibited in
similar trend after 7 and 14 days of incubation on PDA medium with various con-
centrations of Asahi SL.

The type of substrate has various effect on the growth response of selected
fungi species to different concentrations of Asahi SL. The effect may be related to
the availability of nutrients in different culture media and it has been recently dem-
onstrated by Ogoérek et al. (2011 a). These researchers applied different substrates
(PDA, MEA, Sabouraud Agar and Czapek-Dox Agar) in studying the mycological
quality of air and received different results depending on the type of culture me-
dium.
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Streszczenie

WPLYW BIOSTYMULATORA ASAHI SL NA WZROST
WYBRANYCH GRZYBOW RODZAJU FUSARIUM
NA ROZNYCH PODLOZACH HODOWLANYCH

Celem przeprowadzonego doswiadczenia bylo okredlenie wptywu biostymula-
tora Asahi SL na wzrost wybranych gatunkéw grzybéw na réznych podlozach ho-
dowlanych. Do badan wykorzystano po jednym izolacie Fusarium avenaceum, F.
culmorum, F. oxysporum i F. graminearum. Do$wiadczenie wlasciwe przeprowadzono
w warunkach temperatury pokojowej (22°C), w sze$ciu powtérzeniach oraz w na-
stepujacych wariantach stezeniowych biostymulatora: 0,4, 0,6, 1,0 oraz 0,0 (kon-
trola) I'ha”’. W doéwiadczeniu wykorzystano cztery podioza. Na podstawie analizy
wynikéow doswiadczenia stwierdzono, ze uzyte grzyby wykazujg rézne tempo
wzrostu, jak i w rézny sposéb reaguja na poszczegdlne stezenia biostymulatora na
r6znych mediach hodowlanych. Najwieksze hamowanie wzrostu grzybéw, rosnace
proporcjonalnie do wzrostu stezenia preparatu, odnotowano na podiozu PDA,
a najstabsze - na podtozu zbozowym.
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