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Abstract

Activity of Polyversum WP bio-preparation (oospores of Pythium oligandrum) in
control of strawberry grey mould was investigated in 2008 and 2009. In the first
season, when the severity of grey mould was low, the effectiveness of tested prod-
uct was higher than 90% but also in the next season, with high severity of disease,
Polyversum WP effectively reduced the disease by more than 60%. Its effectiveness
in both seasons was on the same level as standard chemical products, folpet,
fenhexamid and boscalid + piraclostrobin. Polyversum WP, besides a good control
of strawberry grey mould, significantly reduced powdery mildew (Sphaerotheca
macularis) and leaf spot (Mycosphaerella fragariae) of strawberries.
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Introduction

Grey mould caused by the fungus Botrytis cinerea is the most important disease
of strawberry and it can reduce yield even by 80% (Ceponis et al. 1987). It causes
severe pre-harvest and postharvest losses due to infections of flowers and fruits on
susceptible strawberry cultivars, such as ‘Senga Sengana’, ‘Kent’, ‘Onebor’ or ‘Peg-
asus’, especially under humid conditions. Botrytis fruit rot epidemics are typically
started by spores produced on debris of strawberry in the field. The fungus spreads
very quickly by spores and infects different floral parts. Control of grey mould
should be started at the beginning of flowering and the disease is usually con-
trolled by chemical methods. However, due to negative impact of chemicals on the
environment, the quality of food products and fungal resistance development
(Leroux et al. 2002) efforts are now focused on finding alternative methods of con-
trol. Such methods involve either biological control or use of plant defense elicitors
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(Mohamed et al. 2007). One of biological agents is Pythium oligandrum, an active in-
gredient of Polyversum WP, which is a new bio-preparation (Remeslo SSRO, Divi-
sion Biopreparatory, Czech Republic). It has the ability to attack plant pathogens
directly and induces the synthesis of phenols and lignin in intercellular areas of
plant tissues, which prevents further advancement and spread of the pathogen
(Rekanovic et al. 2007). Polyversum WP is known to display antagonistic activities
against several species of pathogenic fungi, including Alternaria, Botrytis, Fusarium,
Pythium, Sclerotinia and other.

The main purpose of this study was to determine the biocontrol ability of
Polyversum WP against strawberry grey mould and its effect against other main
strawberry diseases as leaf spot (Mycosphaerella fragariae) and powdery mildew
(Sphaerotheca macularis).

Material and methods

Experiments were conducted under field conditions in 2008–2009 on straw-
berry fruiting plantations of cv. ‘Senga Sengana’ (control of grey mould and leaf
spot) and mother plantation of cv. ‘Onebor’ (control of powdery mildew). The
plantations were situated near Skierniewice and Puławy. Experiments were de-
signed in strip blocks with 60 m2 area of each plot subdivided into four replica-
tions. Standard fungicides against grey mould: Signum 33 WG (boscalid +
piraclostrobin), Folpan 80 WG (folpet) and Teldor 500 SC (fenhexamid) and
against leaf spot and powdery mildew: Domark 100 EC (tetraconazole), Zato 50
WG (trifloxystrobin) and Topsin M 500 SC (thiophanate methyl) were used. The
applications were made with motor knapsack sprayer “Stihl” using 600 l water per
1 ha. Applications against grey mould and leaf spot have started at the beginning of
bloom and continued at five–seven-day intervals but against powdery mildew on
mother plantation, when first symptoms occurred. Dates of applications:

2008 – against grey mould and leaf spot on fruiting plantation: 14, 21, 27 of
May – Polyversum WP and standard products (61, 65, 67 in BBCH scale) and 16 of
June – Polyversum WP only (72 BBCH) (BBCH – Biologische Bundesanstalt,
Bundesortenamt and Chemical Industry),

2009 – against grey mould on fruiting plantations: 12, 18, 21, 25 of May (61,
65, 65, 67 BBCH),

2008 – against powdery mildew on mother plantation: 18, 30 of June, 9, 18, 28
of July and 6 of August (41, 41, 42, 43, 45, 49 BBCH).

The grey mould occurrence was evaluated on fresh fruits (400 randomly se-
lected fruits, 100 fruits for each of four replications) collected during harvest and
on fruits stored for five days at 5°C. Additionally on ‘Senga Sengana’ the severity of
leaf spot was evaluated on 400 randomly selected leaves in each combination (100
leaves per replication), two times during the season. The severity of powdery mil-
dew was tested on a very susceptible ‘Onebor’ cultivar on mother plantation, also
on 400 randomly selected leaves in each combination (100 leaves per replication).
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Data analysis was performed with analysis of variance (percent data trans-
formed according to Bliss function). The differences between means were esti-
mated by Newman-Keuls test at 5% level of significance.

Results

The results showed that Polyversum WP treatments can significantly reduce
symptoms of grey mould on strawberries under field conditions. In 2008 weather
conditions were not favourable to grey mould development. On untreated plants
only 10.8% of fruits was affected. In this situation all tested products significantly
decreased the percentage of infected fruits as compared to non-treated ones. Both,
biological product Polyversum WP (used three or four times) and fungicides
showed very good effectiveness, more than 90% (Table 1). Good effectiveness of
Polyversum WP in reduction of strawberry grey mould was noticed also in 2009 on
both fruiting plantations of ‘Senga Sengana’, situated in two different regions of
Poland. On control plants from 41% to 84% of fruits were affected, depending on
location and time of fruit picking. In situation of very high intensity of B. cinerea,
Polyversum WP used four times during blooming period decreased number of af-
fected fruits by more than 60%. Even under such conditions its effectiveness was
the same as standard fungicides Signum 33 WG and Teldor 500 SC (Table 1).

Polyversum WP applications against grey mould have also additional positive
effect on leaf spot and powdery mildew reduction. In 2008, the severity of leaf spot
was high, on control plants from 32% to 47% of leaves were affected. Polyversum
WP sprays reduced number of leaves with disease symptoms after three treat-
ments by more than 50% during first and 43% during second assessment and 60%
and 58% after four treatments (Fig. 1). Efficacy of Polyversum WP in control of
strawberry leaf spot was the same as standard fungicides like Domark 100 EC,
Topsin M 500 SC and Zato 50 WG during the first estimation and lower only than
Domark 100 EC in the second assessment. Our experiments conducted in 2008 on
mother plantation of ‘Onebor’ indicated also that Polyversum WP gives good pro-
tection against powdery mildew. The severity of powdery mildew on untreated
plants was very high. There was more than 80% of affected leaves during both as-
sessments. Under such conditions, effectiveness of tested product was high, about
70% reduction of affected leaves (Fig. 2). Its efficacy was lower than Domark 100
EC and Zato 50 WG but similar to Topsin M 500 SC.

Discussion

The results presented in this paper describe the ability of P. oligandrum to induce
strawberry defense reactions against B. cinerea infection. Based on the obtained re-
sults it was found that Polyversum WP reduces the severity of grey mould in field
tests. Its effectiveness was 90% during low and more than 60% during very high
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Table 1
Effectiveness of Polyversum WP in control of strawberry grey mould (Botrytis cinerea)

Treatment Dose per 1 ha
Affected fruits,

including field and
storage at 5°C (%)

Effectiveness
(%)

2008 – Skierniewice, ‘Senga Sengana’ cv., estimation: 24.06.2008
Untreated – 10.8 b –
Polyversum WP
(3 applications during blooming)

100 g 1.0 a 90.7

Polyversum WP
(3 applications during blooming and 1 before
harvest)

100 g 0.5 a 95.4

Signum 33 WG (boscalid + piraclostrobin)
(standard – 3 applications during blooming)

1.8 kg 0.2 a 98.1

Folpan 80 WG (folpet)
(standard – 3 applications during blooming)

2.0 kg 0.6 a 94.4

2009 – Skierniewice, ‘Senga Sengana’ cv., I estimation: 18.06.2009
Untreated – 41.0 b –
Polyversum WP
(4 applications during blooming)

100 g 13.7 a 66.6

Signum 33 WG (boscalid + piraclostrobin)
(standard – 4 applications during blooming)

1.8 kg 8.4 a 79.5

Teldor 500 SC (fenhexamid)
(standard – 4 applications during blooming)

1.5 l 6.6 a 83.9

2009 – Skierniewice, ‘Senga Sengana’ cv., II estimation: 24.06.2009
Untreated – 83.3 b –
Polyversum WP
(4 applications during blooming)

100 g 28.1 a 66.3

Signum 33 WG (boscalid + piraclostrobin)
(standard – 4 applications during blooming)

1.8 kg 26.6 a 68.1

Teldor 500 SC (fenhexamid)
(standard – 4 applications during blooming)

1.5 l 22.5 a 73.0

2009 – Puławy, ‘Senga Sengana’ cv., I estimation: 24.06.2009
Untreated – 83.6 b –
Polyversum WP
(4 applications during blooming)

100 g 32.4 a 61.2

Signum 33 WG (boscalid + piraclostrobin)
(standard – 4 applications during blooming)

1.8 kg 21.9 a 73.8

Teldor 500 SC (fenhexamid)
(standard – 4 applications during blooming)

1.5 l 16.7 a 80.0

2009 – Puławy, ‘Senga Sengana’ cv., II estimation: 29.06.2009
Untreated – 98.4 b –
Polyversum WP
(4 applications during blooming)

100 g 15.6 a 84.1

Signum 33 WG (boscalid + piraclostrobin)
(standard – 4 applications during blooming)

1.8 kg 24.8 a 74.8

Teldor 500 SC (fenhexamid)
(standard – 4 applications during blooming)

1.5 l 27.5 a 72.1

Means in columns within year and location followed by the same letter do not differ at 5% level of
Newman-Keuls significance test at the 5% significance level.



Polyversum WP – a new biological product against strawberry grey mould 17

Fig. 1. Percentage of leaves affected by Mycosphaerella fragariae in 2008
(means marked by the same letter are not significantly different at p = 0.05)

Fig. 2. Percentage of leaves affected by Sphaerotheca macularis in 2008
(means marked by the same letter are not significantly different at p = 0.05)



intensity of the disease. But in both cases it was the same or only a little lower than
standard fungicides. Mohamed et al. (2007) described good efficacy of P. oligan-
drum against B. cinerea on grapevine. They showed that this biological product
elicites resistance to B. cinerea infection by reinforcing protective barriers at the
first steps of the infection process. It induces both cell walls appositions and im-
pregnation or coating of cell walls with electron-dense compounds, which are
most probably phenolic compounds, which form efficient barriers in both epider-
mal and first parenchyma cells at potential penetration sites of the pathogen. Le
Floch et al. (2003) showed that inoculation of tomato roots by P. oligandrum can
protect the plants against B. cinerea. In this case, the mechanism of this biological
product relies on secreting an elicitor of plant defense – oligandrin (Picard et al.
2000), which belongs to the family of proteinaceous elicitors (elicitins).

Polyversum WP also showed a good protective effect against strawberry pow-
dery mildew and leaf spot. In literature there is also information about limitation
of growth and development of Fusarium oxysporum f. sp. tulipae by Polyversum WP
(Orlikowski and Skrzypczak 2003). Moreover, introduction of P. oligandrum oo-
spores into the soil considerably decreased the population of Phytophthora spp. and
Pythium spp. (Orlikowski et al. 2002). Martin and Hancock (1987) think that this
fungus occupied the ecological niche in soil and effectively competed with plant
pathogens.

Streszczenie

POLYVERSUM WP – NOWY BIOLOGICZNY PREPARAT
W OCHRONIE TRUSKAWEK PRZED SZARĄ PLEŚNIĄ

Praca przedstawia wyniki badań nad skutecznością biopreparatu Polyversum
WP w ochronie truskawki przed szarą pleśnią oraz nad jego dodatkowym dzia-
łaniem – ograniczaniem białej plamistości liści i mączniaka prawdziwego truskaw-
ki. Produkt zawiera oospory Pythium oligandrum (106 oospor w 1 g), który jest natu-
ralnym antagonistą różnych grzybów patogenicznych (m.in. Pythium sp.,
Rhizoctonia sp., Phytophthora sp., Phoma sp., Verticillium sp., Sclerotinia sp., Fusarium
sp.). Uzyskane wyniki wskazują na dobre działanie badanego preparatu w ochro-
nie truskawki przed szarą pleśnią. Efektywność zabiegów wykonanych Polyver-
sum WP wynosiła od 60 do 90%, w zależności od zagrożenia chorobowego. Nawet
w warunkach wyjątkowo sprzyjających występowaniu szarej pleśni preparat wyka-
zał skuteczność podobną do skuteczności standardowych fungicydów. Ponadto za-
biegi wykonywane preparatem Polyversum WP istotnie ograniczyły nasilenie
dwóch innych ważnych chorób truskawki; efektywność preparatu w zwalczaniu
białej plamistości liści truskawki wyniosła od 40 do 60%, a przeciwko mączniako-
wi prawdziwemu – około 70%.
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