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POTENTIAL USE OF PYTHIUM OLIGANDRUM
AND IMAZALIL IN THE PROTECTION OF POTATO

AGAINST RHIZOCTONIA SOLANI

I. Gajda and H. Kurzawińska

Abstract

The possibility of field and laboratory application of biopreparate Polyversum
and fungicide Fungazil 100 SL to decrease tuber contamination with sclerotia and
to inhibit the growth of Rhizoctonia solani was investigated. The fungistatic activity
of both the biopreparate and fungicide in relation to R. solani was evaluated and
compared.
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Introduction

Rhizoctonia scurf, along with late blight and virus diseases, belongs to major
causes of potato production losses in Poland. The disease can cause yield loss up to
50% (Häni et al. 1992, Osowski et al. 2000). Rhizoctonia solani Kühn causes shoot
rot, stem dry rotting and tuber scab. Tubers contaminated with sclerotia of the
pathogen are deformed, fractured and their surface becomes rough. The disease
develops mainly on potatoes grown in loose sandy, slightly acidic soils and is en-
hanced by humid and hot weather at the beginning of vegetation season, heavy
rains from tuber maturity to harvesting, prolonged harvesting after desiccation or
natural foliage wilting, and frequent potato growing on the same field.

Rhizoctonia solani is a soil-borne, polyphagous pathogen. Contamination of tu-
bers results in reduced yield and increased fungus population in soil. Breeding po-
tato for resistance to this pathogen is impossible (Bogucka 1993).

In 1943 Drechsler described facultative mycoparasitism of Pythium oligandrum
Drechsler (Drechsler 1943), isolated from necrotic plant tissues. Many authors
(Deacon 1991, Orlikowski et al. 2002) reported antagonistic abilities of the species.
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Kurzawińska and Gajda (2003 a) and Benhamou et al. (1997), noticed its parasitic
effect on Fusarium oxysporum Schlecht. f.sp. radicis-lycopersici (Sacc.) Snyd. et Hans.

That is why an attempt to reduce population and inhibit growth of R. solani with
biopreparate Polyversum (containing oospores of P. oligandrum) and fungicide
Fungazil 100 SL (imazalil – active substance) was undertaken in the work.

Materials and methods

The field experiment was carried out on seven potato cultivars (four medium
early: ‘Balbina’, ‘Kolia’, ‘Maryna’, ‘Triada’ and three medium late: ‘Ania’, ‘Beata’,
‘Bryza’) in 2001–2002. The efficacy of Polyversum in comparison to Fungazil 100
SL (recommended by Institute of Plant Protection) was studied. The experiment
was randomized (three repetitions, 10 tubers each), with following combinations:

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

tubers) before planting,
3) control – untreated tubers.
Immediately after harvesting, and then every three months during storage, the

degree of contamination and percentage contaminated tubers were estimated ac-
cording to a scale (1 to 9):

1 – healthy tuber,
3 – up to 15% of tuber surface contaminated with sclerotia,
5 – 16–30% of tuber surface contaminated with sclerotia,
7 – 31–60% of tuber surface contaminated with sclerotia,
9 – above 60% of tuber surface contaminated with sclerotia.
The results were subjected to analysis of variance.
The laboratory tests were carried out with poisoned agar method, according to

Kowalik and Krechniak (1961). Rhizoctonia solani was isolated from sclerotia on tubers.
The dissolved biopreparate Polyversum and fungicide Fungazil 100 SL were

added to liquid PDA medium (temperature 23–25°C). Three concentrations of
biopreparate (0.025, 0.05 and 0.1%) and fungicide (1, 10, 100 l/l) were used. The
medium in Petri dishes was inoculated with 14-day-old pathogen mycelium. Cul-
tures of R. solani on PDA only were used as control. The test was carried out in five
repetitions (10 dishes each). The measurements of colony diameter started when
first mycelium growth was observed in control dishes and were continued until the
entire medium was covered with mycelium. The test fungi growth (T) and coeffi-
cient of linear growth inhibition (I) were calculated according to Burgieł (1979).

Results

Fungazil 100 SL inhibited scab activity best in tubers of cvs ‘Ania’ and ‘Beata’.
Average degree of infestation by R. solani sclerotia was 1.4 (1.6) and 1.5, respec-
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tively (Table 1). The share of tubers with disease symptoms was 25.5% and 20.5%
for ‘Ania’ and ‘Beata’, respectively. In the first year of experiment the preparation
decreased contamination by sclerotia of medium early potato cv. ‘Maryna’.

Also tuber treatment with Polyversum decreased blemish for cvs ‘Ania’, ‘Bryza’
and ‘Maryna’ (in September of the first year). The tubers of these cultivars showed
the lowest degree of contamination (1.24 for ‘Ania’ and 1.3 for ‘Bryza’ and
‘Maryna’) and percentage of contaminated tubers. However, in the second year of
experiment the best effects of this preparation were observed on tubers of ‘Ania’
and ‘Balbina’ cultivars. The poorest effect of both preparations was found for tu-
bers of cv. ‘Triada’. Also in control combinations the tubers of this cultivar were
most contaminated by R. solani (Table 1).

The effect of the evaluation date, cultivar and combination on tuber infestation
by R. solani was significant (Table 1).

In vitro both the biopreparate and fungicide showed significant differences in in-
hibiting growth of the pathogen. A strong fungistatic activity towards R. solani was
displayed by Polyversum at concentration of 0.1% (I – 77%). The same preparation
at the concentration of 0.05% reduced the growth of R. solani at a similar level. The
coefficient of linear growth inhibition was 72%, and fungus growth rate was 1.4.
For controls the index was 5.6 (Table 2).

Fungazil 100 SL inhibited the growth of R. solani to a smaller extent. At the con-
centration of 100 l/l (corresponding to the highest field concentration) the prepa-
ration inhibited the pathogen growth by 42%, while at the concentration of 1 l/l
(the lowest recommended field concentration) it did not inhibit the growth of R.
solani on agar medium.

Discussion

The degree of potato tubers contamination (before planting) by R. solani
sclerotia was 4 to 4.5. Both preparations used inhibited both tuber blemish on
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Table 2
Effect of Pythium oligandrum and imazalil on in vitro growth of Rhizoctonia solani

Preparation (applied concentration) Inhibition growth
of fungus

Index of linear growth
of fungus

Polyversum 0.025% 60 1.5

Polyversum 0.05% 72 1.4

Polyversum 0.1% 77 0.8

Fungazil 100 SL 1 l 0 8.8

Fungazil 100 SL 10 l 2.2 5.9

Fungazil 100 SL 100 l 42 3.3

Control – 5.6



tested potato cultivars and the pathogen growth in laboratory experiments. The
studies carried out by Cayley et al. (1981, 1983) and Bernat (2003) indicated that
autumn tuber treatment with Fungazil 100 SL effectively reduced the symptoms of
blemish disease.

Polyversum was proved to be more effective than the fungicide alone. Pythium
oligandrum, the biologically active ingredient of the biopreparate, is known for its
highly destructive and parasitic effect on pathogenic fungi (Deacon 1991). Treat-
ment of seeds, seedlings and transplants with P. oligandrum oospores stimulates
development of plants. Orlikowski et al. (2002) claim that the phenomenon may
be connected with induced resistance in plants. Also Kurzawińska and Gajda
(2003 a, b) report that treatment of lettuce and tomato seeds with biopreparation
Polyversum improved both healthiness of plants and their growth, resulting in
higher yield.

Summary

In 2001–2002 a field experiment was performed with seed tubers of seven po-
tato cultivars, treated with Polyversum biopreparate and Fungazil 100 SL fungicide
against Rhizoctonia solani. In the same time, an in vitro experiment was performed
(according to Kowalik and Krechniak method) to evaluate effect of three concen-
trations of the biopreparate (0.1, 0.05, 0.025%) and three concentrations of the
fungicide (100, 10, 1 l/l) on the growth of R. solani mycelium.

Both Polyversum and Fungazil 100 SL limited contamination of potato tubers
by R. solani sclerotia in studied cultivars and also the pathogen growth in vitro.

Streszczenie

MOŻLIWOŚĆ ZASTOSOWANIA PYTHIUM OLIGANDRUM I IMAZALILU
W OCHRONIE ZIEMNIAKA PRZED RHIZOCTONIA SOLANI

W latach 2001–2002 przeprowadzono doświadczenie polowe, w którym bulwy
siedmiu odmian ziemniaka zaprawiano przed sadzeniem biopreparatem Polyver-
sum i fungicydem Fungazil 100 SL przeciwko Rhizoctonia solani. Równocześnie in
vitro zbadano (metodą Kowalika i Krechniaka) wpływ trzech stężeń biopreparatu
(0,1, 0,05, 0,025%) i trzech stężeń fungicydu (100, 10, 1 l/l) na wzrost grzybni R.
solani. Doświadczenia miały na celu określenie możliwości wprowadzenia biopre-
paratu Polyversum do ochrony ziemniaka przed R. solani.

Zarówno Polyversum, jak i Fungazil 100 SL ograniczały zanieczyszczenie bulw
badanych odmian ziemniaka sklerocjami R. solani oraz wzrost tego patogenu w wa-
runkach in vitro.
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