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Abstract

An effect of biopreparate Polyversum and fungicide Fungazil 100 SL used for
potato seed tuberdressing on control of Helminthosporium solani and in vitro growth
inhibition of this pathogen was investigated. Both preparations showed high
fungistatic activity to Helminthosporium solani.
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Introduction

Potato diseases belong to factors causing losses in the production cycle. Ac-
cording to Kapsa (1999) the diseases developed on stored tubers cause not only
storage losses and wastage but also affect both the market value of potatoes and
the quality of seeds. Among pathogens causing potato skin blemish diseases,
Helminthosporium solani Dur. et Mont. is the one responsible for silver scurf. The
sources of infection include diseased seed potatoes (Kurzawińska 1989, Rudkie-
wicz and Sikorski 1986), soil (Hall 1996, Szutkowska 1999) and storage dust (Car-
negie et al. 1996).

The fungus looses tuber skin from the underneath tissues. The symptoms are
visible in the form of irregular brownish-silver spots of various sizes that spread over
the entire tuber surface. The damaged tuber skin increases evaporation, thus leading
to tuber fading and drying. In the next step parenchyma darkens which results in de-
creasing market value of potatoes. The infected seeds could not sprout or its germi-
nation is very poor, thus reducing crops (Kapsa 1993, Kurzawińska 1990).
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However, the mechanism of activity of Pythium oligandrum Drechsler is based on
mycoparasitic faculty and antybiosis (Benhamou et al. 1999). Drechsler discovered
mycoparasitic abilities of P. oligandrum in 1943. He found in in vitro tests that
hyphae of this fungus growing on agar in the vicinity of P. ultimum Trow., rounded
the pathogen mycelium and penetrated it.

Therefore, the aim of this study was to investigate the efficiency of biopreparate
Polyversum (containing P. oligandrum oospores) and fungicide Fungazil 100 SL in
field and in vitro growth inhibition of H. solani.

Materials and methods

The field plot experiment was carried out with seven potato cultivars (four me-
dium early: ‘Balbina’, ‘Kolia’, ‘Maryna’, ‘Triada’ and three medium late: ‘Ania’,
‘Beata’, ‘Bryza’) in the years 2001–2002. Usefulness of biopreparate Polyversum
(containing P. oligandrum oospores) in comparison to fungicide Fungazil 100 SL
(imazalil – active substance) was studied (recommendation of Institute of Plant
Protection). The experiment was randomized (in three repetitions of 10 tubers)
according to the following combinations:

1) seed tubers before planting with Polyversum biopreparate dressed,
2) seed tubers before planting with Fungazil 100 SL suspension (15 ml per

100 kg of tubers) dressed,
3) control – untreated tubers.
Immediately after harvesting, and then during and after storage the degree and

percentage of diseased tubers were estimated in scale of 1 to 9, where:
1 – healthy tuber,
3 – up to 15% of tuber infected area,
5 – 15–30% of tuber infected area,
7 – 30–60% of tuber infected area,
9 – above 60% of tuber infected area.
The obtained results were subjected to statistical computation by variance

analysis.
The laboratory tests were carried out, by employing the poisoned agar method

with the accordance to Kowalik and Krechniak (1961).
The fungus H. solani was isolated from potato tubers showing silver scurf symp-

toms.
The dissolved biopreparate Polyversum and fungicide Fungazil 100 SL were

added to liquid PDA. The three concentrations of biopreparate (0.025, 0.05 and
0.1%) and fungicide (1, 10, 100 l/l of agar) were used. After pouring agar into
dishes and allowing it to concentrate, in central dish an inoculum of 14-day patho-
gen cultures was laid. Dishes containing H. solani growing on agar without any ad-
ditives were used as a control.

The test was carried out in five repetitions (10 dishes in each). The measure-
ments were started from the moment the first mycelium growth was observed in
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control dishes and were continued until entire dish was covered with mycelium.
The colony diameter was measured in two perpendicular directions and then the
mean value was calculated for each repetition. The gathered data enabled the test
fungi growth (T) and coefficient of linear growth inhibition (I) to be determined by
using the formulae given by Burgieł (1979).

Results

Both Polyversum and Fungazil 100 SL have shown fungistatic activity to H. so-
lani in field and laboratory tests (Tables 1, 2).

For Polyversum the best effects of H. solani growth inhibition activity was ob-
served on tubers of ‘Ania’, ‘Bryza’ and ‘Kolia’ cultivars in two years, whilst in the
second year an effect on ‘Beata’ potato cultivar was also indicated (Table 1).

The use of Fungazil 100 SL indicated the strongest inhibition of silver scurf on
tubers of ‘Bryza’ potatoes. For this preparation the fastest fungicidal activity was
observed on ‘Triada’. The tubers of this cultivar in various control combinations
compared to other cultivars, were of the highest degree.

The analysed data, cultivars and the combination used on tuber infestation by
H. solani indicated a significant effect in the statistical analysis (Table 1).

In laboratory test Fungazil 100 SL inhibited the growth of H. solani to the great-
est extent in concentration of 100 l/l of agar. The coefficient of linear growth inhi-
bition was 97%, while fungi linear growth index was 0.1 (Table 2).

The lower concentration (10 l/l) of this fungicide also lead to remarkable
growth inhibition of this pathogen on agar. Similar effects were observed for
Polyversum in concentration of 0.1% (Table 2). Fungazil 100 SL in concentration
of 1 l/l introduced into substratum showed the lowest activity in growth inhibi-
tion of H. solani (growth inhibition coefficient was 53%).

Discussion

Based on the obtained results it was found that Fungazil 100 SL is a good
growth inhibitor of H. solani both in field and laboratory tests. Such powerful effect
of Fungazil on the pathogen responsible for silver scurf, was reported by Bernat
(2003). The author wrote that autumn treating of tubers with this preparation had
an effect on disease inhibition after the end of storage season. Also studies carried
out by Cayley et al. (1981, 1983) confirmed an effect of autumn tuber dressing
with Fungazil 100 SL on the amount of diseased tubers and intensity of silver scurf.

The performed test indicated fungistatic properties of Polyversum to this
pathogen. Drechsler discovered mycoparasitic abilities of P. oligandrum in 1943. He
found in in vitro tests that hyphae of this fungus growing on agar in the vicinity of
P. ultimum, rounded the pathogen mycelium and penetrated it.
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Martin and Hancock (1987) reported that P. oligandrum occupied the ecological
niche in soil and effectively competed with plant pathogens. By introducing this
mycoparasite into soil, the population of microorganisms on seeds, tubers and rhi-
zomes could be reduced, thus enhancing plant health. Applying Polyversum into the
Chinese aster substratum improved health of these plants and the number of plants
showing fusarium wilt symptoms was reduced considerably (Saniewska 2001).

Summary

The aim of work was comparison of Polyversum biopreparate and Fungazil 100
SL fungicide in potato protection against Helminthosporium solani. In field experi-
ment conducted with seven cultivars of potato tubers, biopreparate Polyversum
and fungicide Fungazil 100 SL were used. On the other hand, in laboratory experi-
ment, biopreparate (in three concentrations: 0.1, 0.05, 0.025%) and fungicide
(also in three concentrations: 100, 10, 1 l/l of medium) were introduced into me-
dium, where later H. solani was grown.

Results obtained showed the effect of biopreparate and fungicide in limitation
growth of H. solani both in the field and laboratory experiment.
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Table 2
Effect of Polyversum biopreparate and Fungazil 100 SL fungicide

on the growth of Helminthosporium solani

Preparation, concentration Inhibition growth of fungus Index of linear growth of fungus

Polyversum

0.025% 66 1.9

0.05% 77 1.6

0.1% 85 1

Fungazil 100 SL

1 l 53 2.9

10 l 82 0.9

100 l 97 0.1

Control – 6.1



Streszczenie

WPŁYW POLYVERSUM I FUNGAZILU 100 SL
NA WZROST HELMINTHOSPORIUM SOLANI

Celem pracy było porównanie biopreparatu Polyversum i fungicydu Fungazil
100 SL w ochronie ziemniaka przed Helminthosporium solani. W doświadczeniu po-
lowym, które przeprowadzono na bulwach siedmiu odmian ziemniaka, zastosowa-
no biopreparat Polyversum i fungicyd Fungazil 100 SL. Z kolei w doświadczeniu
laboratoryjnym do pożywki, na której rósł H. solani, wprowadzano Polyversum (w
trzech stężeniach: 0,1, 0,05, 0,025%) oraz Fungazil 100 SL (również w trzech stę-
żeniach: 100, 10, 1 l/l pożywki).

Uzyskane wyniki wykazały ochronne działanie biopreparatu i fungicydu przed
H. solani zarówno w warunkach polowych, jak i laboratoryjnych.
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