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Abstract

Four cultivars of hot pepper grown in naturally infested soil were screened for
their health status. Plants of all cultivars showed symptoms of wilt and stem rot.
Among fungi isolated from affected plants Fusarium oxysporum, F. solani and
Alternaria alternata predominated in all years of investigations. In the second and
third year, Colletotrichum coccodes also occurred on analysed stems. No cultivars
were resistant to these pathogens but quantitative and qualitative differences in
fungal communities obtained from tested cultivars were noticed.
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Introduction

Hot pepper is a valuable vegetable crop used as a fresh fruit or spice and as a con-
tent of medicinal ointments. Recently, it is also used in pharmacy in many homeo-
pathic medicaments. Hot pepper contains many compounds with antioxidant
properties, such as vitamins C and E, pro-vitamin A and flavonoids (Lee et al. 1995,
Perucka and Materska 2001, Materska et al. 2003). The special taste and some me-
dicinal properties of this vegetable result from the content of capsaicinoids, which
used at low levels in the diet decrease cholesterol level and increase fat metabolism
(Perucka and Oleszek 2000). Capsaicinoids show also a strong antioxidant activity
as flavonoids (Perucka and Materska 2001). Pathogenic fungi can have a negative ef-
fect not only on the yield but also on dietary properties of hot pepper. That is why
their occurrence and diversity was investigated in the work.
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Material and methods

The research was conducted in 2000–2002 in a small farm in Zezulin near
Lublin. Seedlings of four hot pepper cultivars (‘Bronowicka Ostra’, ‘Cyklon’,
‘Orkan’ and ‘Tajfun’) were planted in the field where the farmer cultivated hot or
sweet pepper every second year with sugar beet or cabbage and spinach as a
forecrops. On experimental plots no pesticide was applied. Weeds were removed
mechanically with the soil.

Observations were conducted twice a year: in the first week of July (full
florescence and first fruit setting) and in the last week of September (full fruit ma-
turity). At each stage health status of plants was determined and plant material
was collected for laboratory tests. Mycological analysis was carried out according
to the method described by Wagner et al. (2001) for pepper leaves. For each
cultivar 500 fragments of stems (10 plants) were analysed.

Results

In July wilting or stunted plants with yellowing leaves were observed among all
cultivars. The highest number of affected plants was noticed for ‘Bronowicka
Ostra’ and the lowest for ‘Cyklon’. Fusarium oxysporum and F. solani dominated in
fungal communities obtained from hot pepper stems at that stage. In 2000 and
2001 the frequency of F. oxysporum was very high among fungi isolated from cvs
‘Bronowicka Ostra’, ‘Cyklon’ and ‘Orkan’. In 2002, F. solani colonised stems of
these cultivars more frequently. For cv. ‘Tajfun’ F. oxysporum predominated in all
years of investigations, however, the population of F. solani was also numerous
(Table 1). Alternaria alternata was isolated in 2000 from the stems of ‘Bronowicka
Ostra’ and ‘Cyklon’, in 2001 – from ‘Bronowicka Ostra’ and in 2002 – from
‘Orkan’. Colletotrichum coccodes appeared only in 2002 on cv. ‘Cyklon’.

In September many plants with yellowing leaves and evident necrosis on stem
base, were observed. Fungal communities were more diversified but they were also
dominated by Fusarium spp. The frequency of F. oxysporum was lower than in July
but still high for cv. ‘Bronowicka Ostra’ every year and for cvs ‘Orkan’ and ‘Tajfun’
in two first years of investigations. The lowest number of F. oxysporum colonies was
obtained from the stems of cv. ‘Cyklon’. Fusarium solani was isolated frequently
from cv. ‘Orkan’ in all years, from cv. ‘Bronowicka Ostra’ in 2000 and 2001 and
from cv. ‘Tajfun’ – in 2001. In 2000 the fungus was not noticed on cvs ‘Cyklon’ and
‘Tajfun’ (Table 2). Alternaria alternata was obtained every year from each cultivar.
The most numerous populations of this species were isolated in 2002.
Colletotrichum coccodes colonised the stems of all cultivars in 2001 and 2002, but not
in 2000. Among other pathogenic fungi only Cylindrocarpon didymum in 2001 on cvs
‘Cyklon’, ‘Orkan’ and ‘Tajfun’ and Rhizoctonia solani on cv. ‘Cyklon’ in 2002 seem to
have any importance (Table 2).
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Discussion

Presented results proved that hot pepper is colonised by several pathogenic
fungi. The most important are F. oxysporum and F. solani (Wagner and Strudzińska
1998). Early symptoms of wilting and stunting confirmed by numerous isolations
from affected plants indicate the soil infestation by these fungi. All cultivars stud-
ied seem to be susceptible, at least at the early stage of plant development. How-
ever, the populations of Fusarium spp. were the most numerous for cvs ‘Bronowicka
Ostra’ and ‘Orkan’ both in summer and in autumn. This can suggest that even
older plants of these cultivars are prone to the infection by the pathogens (Rotem
1994). Fusarium oxysporum can also infect through leaves and grow down to roots
(Rekah et al. 2000). Earlier research proved also colonisation of leaves by this fun-
gus (Wagner et al. 2001).

Alternaria alternata is often regarded as a secondary coloniser or weakness
pathogen but it can infect undamaged tissues and develop several forms specific
for particular hosts. In many cases toxins produced by the fungus facilitate the in-
fection and speed up the disease progress (Rotem 1994, Thomma 2003). More at-
tention should be paid to soil infestation by A. alternata.

Colletotrichum coccodes was not isolated in 2000 but both in 2001 and 2002 it ap-
peared on all cultivars. Recently, the importance of this fungus as stem and root
pathogen of Solanaceae is increasing (Urban 2003). The pathogen was isolated
most frequently from cv. ‘Cyklon’. However, the cultivar was only rarely colonised
by Fusarium spp. what could facilitate the infection by C. coccodes whose competitive
abilities are not as strong as those of F. oxysporum or F. solani.

Contrary to a common opinion that hot pepper plants containing capsaicinoids
are better protected against the colonisation by plant pathogens than sweet pep-
per, the research presented proved that those components, so favourable for hu-
man health, seem to have no effect on hot pepper resistance. New breeding lines
are under investigations in our Department.

Summary

The aim of the investigations carried out in 2000–2002 was to determine the
species composition of fungi occurring on stems of four hot pepper cultivars
(‘Bronowicka Ostra’, ‘Cyklon’, ‘Orkan’ and ‘Tajfun’) grown in naturally infested
soil. Mycological analysis was conducted every year in summer and autumn.

It was ascertained that Fusarium oxysporum and F. solani predominated among
fungi isolated at each growth stage. Apart from Fusarium spp., Alternaria alternata
and Colletotrichum coccodes can cause stem rot of hot pepper. Among analysed
cultivars ‘Bronowicka Ostra’ was colonised most frequently by soil-borne patho-
gens.
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Streszczenie

ZBIOROWISKA GRZYBÓW ZASIEDLAJĄCYCH ŁODYGI
PAPRYKI OSTREJ (CAPSICUM ANNUUM)

Badania wykonano w latach 2000–2002. Ich celem było określenie składu gatun-
kowego grzybów zasiedlających podstawę pędu czterech odmian papryki ostrej
(‘Bronowicka Ostra’, ‘Cyklon’, ‘Orkan’ i ‘Tajfun’) uprawianych w naturalnie zaka-
żonej glebie. Analizę mikologiczną przeprowadzano każdego roku w lecie i jesienią.

Stwierdzono, że Fusarium oxysporum i F. solani dominowały wśród grzybów izolo-
wanych w każdej fazie wzrostu roślin. Oprócz Fusarium spp. również Alternaria al-
ternata i Colletotrichum coccodes mogą być przyczyną zgorzeli pędów papryki ostrej.
‘Bronowicka Ostra’ była odmianą najczęściej zasiedlaną przez patogeny glebowe.
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