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ABSTRACT

Zucchini is a very valuable vegetable, easy to grow both in the field and under covering, but it is affected by
pathogenic fungi. The experiment was carried out at a farm near Lublin where three zucchini cultivars, ‘Astra
Polka’, ‘Atena Polka F’ and ‘Soraya’, were cultivated in a plastic tunnel and in the field in 2008-2009. The
leaves, petioles and stems of zucchini were collected for laboratory tests. Mycological analysis showed that
the predominating fungi were Alternaria alternata, Fusarium spp. and Rhizoctonia solani. Fusarium spp. were
isolated in the greatest numbers from zucchini plants cultivated in the field. R. solani was isolated in greater
numbers from zucchini cultivated in a plastic tunnel as compared to the field.
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INTRODUCTION

Zucchini (Cucurbita pepo L. var. giromontina) is
avaluable vegetable from the family Cucurbitaceae.
It is dependable in cultivation and is characterised
by a high fertility rate. Zucchini grown in the
greenhouse and field conditions is usually infected
by pathogens specific to the Cucurbitaceae family
species, as well as organisms characteristic of
other plantations (Sumner et al. 1983, Kimati et
al. 1997). These are: Pseudoperonospora cubensis
(Berk. Et Curt.), Erysiphe cichoracearum D.c. et
Merat, Alternaria alternata Keiss., Botrytis cinerea
Pers., Fusarium spp., Rhizoctonia solani Kiihn,
and Sclerotinia sclerotiorum (Lib.) de Bary (Hikal
2007). A. alternata is important for the health
of zucchini cultivated in the field. That fungus
causes necrotic spots on the leaves (Mesbah et al.
2000). Its destructive effect towards the host plant

is a result of enzyme and toxin production (Rotem
1994). An important pathogen causing pre- and
post-harvest diseases in vegetables is B. cinerea
(Wagner 2004, Jamiotkowska 2009a). Similarly, R.
solani is a fungal pathogen causing damping-off on
several horticultural crops with consistent loss of
production under both greenhouse and open field
conditions (Sumner et al. 1983, 1995).

The aim of the study was to investigate the
occurrence and diversity of fungi colonising the
aboveground part of zucchini plants grown in
plastic tunnels and in the field.

MATERIAL AND METHODS

The experiments were conducted in 2008 and 2009
in Luszczéw near Lublin (Lubelskie province) on
an independent horticultural farm. The objects of
study were three zucchini plant cultivars (Cucurbita
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pepo L. var. giromontina): ‘Astra Polka’, ‘Atena
Polka F’°, and ‘Soraya’. The zucchini seedlings
were produced at the Experimental Station of the
University of Life Sciences in Felin. Plants from
each cultivar were planted in a plastic tunnel (1st
ten days of May) and in the field (2nd ten days
of May), at a spacing of 100 cm in a row and 80
cm between rows. In the experiment the method
of random squares in four replications (40 plants
on each combination) was used in the following
combinations: 1 — ‘Atena Polka’ plastic tunnel,
2—*AstraPolkaF ’plastic tunnel, 3 —‘Soraya’plastic
tunnel, 4 — ‘Atena Polka’ field, 5 —*Astra Polka F’
field, and 6 — ‘Soraya’ field. Before setting up the
experiment, mineral fertilsation was used according
to the recommendations for Cucurbitaceae, after
aprevious analysis of the soil. During the vegetation
season the plants were manually weeded and they
were not chemically protected. The observations
of plant health status were conducted at the
beginning of fructification (2" decade of July),
when four plants from each combination were
collected for mycological analysis. Four plants
were taken for a laboratory analysis at random from
each experimental combination. Stems, petioles
and leaves of zucchini from each experimental
combination were analysed in the laboratory
according to the method described by Jamiotkowska

(2007). For each experimental treatment, 20 dishes
with the plant material (10 dishes — stems, 10
dishes — petioles and leaves), 10 plant fragments
per dish, were prepared and incubated at 20-22°C
for seven days in the dark. The obtained colonies of
fungi were transferred to a potato-dextrose medium
(PDA-Difco) and the species were identified with
the available monographs.

The fungal communities were compared
according to the numerical classification method
using the statistical program SYN-TAX 5.01. In this
study the analysis of the communities’ similarity
was carried out based on similarity coefficients, i.e.
percentage differences shown on the axis on a 0-1
scale. In this case, 0.1 per cent difference between
communities corresponded to a 90% similarity of
these communities (Podani 1993). Analysing the
data describing the communities studied using
the SYN-TAX program, a dendrogram showing
relations between the compared communities was
obtained.

RESULTS AND DISCUSSION

Rot on the stems, necrotic spots on leaves and leaf
petioles were found during field observations (Phots
1, 2, 3). A mycological analysis of the leaves and
stems provided 1985 isolates of fungi representing
20 species (1065 from leaves and petioles, 920 from

S

Photo 1. Rot of the stem of zucchini (photo by A. Jamiotkowska)
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Photo 2. Necrotic spots on the petioles of zucchini plants (photo by A. Jamiolkowska)

Photo 3. Necrotic spots on the leaf of zucchini (photo by A. Jamiotkowska)

stems) (Tabs 1, 2). Besides fungi, numerous bacteria
were also observed on the medium. The dominating
fungi species were A. alternata, R. solani, M.
hiemalis (22.5%, 23.2%, and 28.6% of the total
number of fungi, respectively). More isolates of
fungi were obtained in 2009 than in 2008, as well as
from the plants cultivated in the ficld as compared to
the cultivation in a plastic tunnel.

A.alternata was the dominant of the aboveground
part. It is a polyphagous species that, causes
irregular, necrotic spots covering a considerable
part of the plant in plants whose condition has
worsened (Wagner 2004, Jamiotkowska 2009a).

This species — called a “pathogen weakness” — can
colonise the plants’ aboveground parts without any
symptoms. During the infection process it produces
toxins that have a destructive effect on the host
plant (Rotem 1994, Robiglio and Lopez 1995). A.
alternata can be dangerous to zucchini not only by
causing a decrease in photosynthesis, but also by
causing a drop in the commercial yield of the fruit
(Jamiotkowska and Buczkowska 2009). R. solani
was another species that occurred in large numbers
on the aboveground part of zucchini (Tabs 1, 2). It
was isolated in large numbers from the leaf petioles
of zucchini grown in a plastic tunnel as well as
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Figure 1. Dendrogram showing the classification of fungal communities from the tested cultivars of the aboveground
parts of zucchini plants cultivated in a plastic tunnel and in the field in 2008-2009; 1 — ‘Atena Polka’ plastic tunnel,
2 — ‘Astra Polka F’ plastic tunnel, 3 — ‘Soraya’ plastic tunnel, 4 — ‘Atena Polka’ field, 5 —*Astra Polka F’ field,

6 — ‘Soraya’ field

from zucchini cultivated in the field. R. solani is
considered to be one of the factors causing the rot
of seedlings of many cultivated plants (Ku¢mierz
and Kaczynska 2005, Kuémierz and Kuc 2006,
Kuémierz and Syta 2008). The studies showed that
it can also cause the rot of the stems and leaf petioles
of zucchini in the period of its fructification.
Fusarium spp. are important in the pathogenesis of
several vegetable plants (Jamiotkowska and Wagner
2005, Jamiotkowska 2009b, and Jamiotkowska and
Buczkowska 2009). It occurred in greater numbers
in 2009 as compared to 2008 and on zucchini
cultivated in the field as compared to plastic
tunnels. The frequencies of Fusarium spp. were
the highest in the ‘Soraya’ cultivar. F. culmorum
(19.1% of the fungi obtained from the stems) and
F. avenaceum (9.9% of fungi from the leaves and
petioles) dominated on the aboveground part (Tabs
1, 2). Several researchers (Machowicz-Stefaniak
et al. 2002, Zalewska and Machowicz-Stefaniak
2004, Jamiotkowska and Wagner 2005) reported
strong pathogenic properties of F. culmorum and
F. avenaceum towards the seedlings of pepper
and some spice plants. They caused an inhibition
of the emergence and growth of pepper, lemon
balm and common thyme seedlings. F. culmorum
is known for producing deoxynivalenol, which is
not only responsible for the development of tissue
necrosis, but is also harmful to human beings
(Wojciechowski et al. 1996, Hestbjerg et al. 2002).
F. avenaceum produces antibiotic Y, aurofusarin,
butenolide, chlamydosporols, chrysogine, fusarin
C, moniliformin (MON), enniatins (ENNs)
and beauvericin (BEA), and it can cause the
dying out of the seedlings and necrotic lesions
on the leaves (Hershenhorn et al. 1992). The
harmfulness of Fusarium spp., irrespective of the
species and place of their origin, results from the
polyphagous character of the parasitism of these
fungi (Hershenhorn et al. 1992, Zalewska and
Machowicz-Stefaniak 2004).

The analysis of fungal communities performed
by a means of numerical classification using the
SYN-TAX software allowed for the determination
of the similarity level between the studied
communities. Fungal communities isolated from the
aboveground parts of ‘Astra Polka’ in plastic tunnel
and ‘Atena Polka F,’ cultivated in field (similarity
90%) and ‘Soraya’ from a plastic tunnel and field
(similarity 68%) were the most similar (Fig. 1).
Therefore, it can be assumed that the population
and kind of fungi colonising zucchini cultivars did
not depend on the cultivar but on the conditions of
its cultivation.

CONCLUSIONS

1. Alternaria alternata and Rhizoctonia solani
were the most numerous on the leaves and leaf
petioles of zucchini.

2. The fungi most frequently isolated from zucchini
stems were Fusarium spp. and R. solani.

3. Fusarium spp. were isolated in greater numbers
from zucchini plants cultivated in the field as
compared to those from a plastic tunnel.

4. R. solani were isolated in greater numbers
from zucchini cultivated in a plastic tunnel as
compared to the field.
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BIOROZNORODNOSC GRZYBOW
ZASIEDLAJACYCH CZESC NADZIEMNA
CUKINII (CUCURBITA PEPO L. VAR.
GIROMONTINA)

Streszczenie: Cukinia jest bardzo cennym
warzywem, latwym w uprawie zardwno w polu,
jak 1 pod ostonami. Porazana jest jednak przez
rézne grzyby patogeniczne. Badania prowadzone
byly w latach 2008-2009 w gospodarstwie
ogrodniczym w okolicach Lublina. Trzy odmiany
cukinii ‘Astra Polka’, ‘Atena Polka F i ‘Soraya’
wysadzano w polu i tunelu foliowym. Analizie
laboratoryjnej poddano liscie wraz z ogonkami
liSciowymi oraz lodygi. Analiza mikologiczna
wykazata, ze grzybami najliczniej zasiedlajacymi
cz¢$¢ nadziemna cukinii byty Alternaria alternata,
Fusarium spp. 1 Rhizoctonia solani. Fusarium spp.
byt izolowany liczniej z ro§lin uprawianych w polu,
aR. solani z roslin uprawianych w tunelu foliowym.
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