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Abstract

The studies were carried out on plants in garden ponds: white water lily
(Nymphaea alba), yellow iris (Iris pseudoacorus), common cattail (Typha latifolia), soft
rush (Juncus effusus) and calamus (Acorus calamus). Following fungi species:
Alternaria alternata, Aspergillus versicolor, Sordaria fimicola, Penicillium expansum,
Epicoccum purpurascens, Phialophora cyclaminis, Mortierella isabellina, Botrytis cinerea,
Chaetomium elatum, Phialophora richardsiae, and Penicillium verrucosum v. corymbiferum
were most frequently isolated from the affected tissues of the water plants. White
water lily was the most affected plant. The fact that a lot of fungi species inhabited
the plants did not influence significantly their state of health.
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Introduction

The growing popularity of water garden and ponds in house gardens will proba-
bly result in increased interest in water plant health status, as pathogenic microor-
ganisms may decrease the ornamental value of the plants. In the literature only
major pests occurring on water plants under differentiated climate conditions are
noted (Pirone et al. 1960, Westcott 1971, Verger and Van der Velde 1977, Van der
Aa 1978, Polskie nazwy... 1996, Fox 2000, Soares et al. 2006, Suarabh et al. 2006).

The aim of the study was identification of fungi occurring on water plants in ponds.

Materials and methods

Plants in five ponds were observed in house gardens in Cracow, from May to
October 2006 (six observations at four-week-long intervals). Following plant spe-
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cies were taken into consideration: white water lily (Nymphaea alba), yellow iris
(Iris pseudoacorus), common cattail (Typha latifolia), soft rush (Juncus effusus) and cal-
amus (Acorus calamus). From affected plant parts (leaves and stems) five tissue
fragment, ca 9-16 mm?, were taken for mycological analysis. After disinfection
with 70% ethanol, the plant material was put onto 1% potato dextrose agar (PDA).
In total 580 fragments were analysed. The fungi were identified according to Batko
(1975), Booth (1966), Domsch et al. (1980), Ellis and Ellis (1985), Ramirez
(1982) and Sivenesan (1984).

Results and discussion

From the five plant species investigated (N. alba, I. pseudoacorus, T. latifolia, J.
effusus and A. calamus), 428 fungi colonie, representing 57 species, were isolated
(Table 1).

The dominating group (most frequent in the community) consisted of
Alternaria alternata, Aspergillus versicolor, Sordaria fimicola and Penicillium expansum
(constituting 50.46% of the entire fungal community). They were isolated from af-
fected tissues of the five plant species. The influents (medium frequent in the com-
munity) were 13 species: Epicoccum purpurascens, Phialophora cyclaminis, Mortierella
isabellina, Botrytis cinerea, Chaetomium elatum, Phialophora richardsiae, Penicillium
verrucosum v. corymbiferum, Paecilomyces farinosus, Penicillium steckii, P. verrucosum v.
verrucosum, Chaetomium globosum, Emericella nidulans, Phoma hedericola and Arthrinium
urticae. The influents constituted 31.31% of all fungi. The accessoric fungi (occur-
ring one—four times) were 40 species, amounting 18.23% of all fungi.

The greatest number of colonies was isolated from white water lily tissues,
much less from soft rush and calamus (Table 1).

On N. alba the most frequent species were A. versicolor (isolated in May and Oc-
tober) and A. alternata (isolated from June to October), and also S. fimicola and P.
expansum (isolated most of ten in August and June, respectively). From I.
pseudoacorus tissues the most of ten isolated species was A. alternata (from June to
October), P. verrucosum v. corymbiferum (August), A. versicolor (May), Ch. elatum and
P. cyclaminis (October). The most frequent species in T. latifolia tissues were A.
alternata, E. purpurascens and S. fimicola (October) and P. expansum (May and Au-
gust). Directly from leaves in September and October Leptosphaeria typharum, L.
typhae, Periconia typhicola and Trichothecium roseum were obtained. From J. effusus tis-
sues A. versicolor was most often isolated in May, and in October — A. alternata and
S. fimicola. In October Arthrinium curvatum v. minus, Leptosphaeria juncina, Morenoina
paludosa and Paraphaeosphaeria michotii were isolated from leaves. Alternaria alternata
was isolated most often from A. calamus leaves.

The fungi caused disease symptoms in leaves and stems of water plants, mostly
discolourations with a halo, with sunken necrotic tissue, resulting in deterioration
of ornamental value of plants.
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Table 1
Fungi isolated from affected tissues of water plants
Species of plants
Species of fungi Nymphaea Iris Ty.phc.z Juncus Acorus total
alba  |pseudoacorus| latifolia | effusus | calamus

1 2 3 4 5 6 7
|Alternaria alternata 20 27 17 14 22 100
| Aspergillus versicolor 21 7 2 9 3 42
Sordaria fimicola 17 2 6 10 4 39
Penicillium expansum 15 1 16 2 1 35
Epicoccum purpurascens 2 2 7 - 7 18
Phialophora cyclaminis 8 7 - 1 - 16
Mortierella isabellina 8 1 1 5 - 15
Botrytis cinerea 7 1 - 5 1 14
Chaetomium elatum - 7 1 5 1 14
Phialophora richardsiae 2 5 1 4 - 12
Penicillium verrucosum v. corymbiferum 10 - - - 10
Paecilomyces farinosus - - - 3 5 8
Penicillium steckii 1 - 5 - - 6
Penicillium verrucosum v. verrucosum 2 1 - 1 2 6
Chaetomium globosum 5 - - - - 5
Emericella nidulans - 5 - - - 5
Phoma hedericola - - 5 - - 5
|Arthrinium urticae - - - - 4 4
Fusarium poae - - - 4 - 4
Fusarium sporotrichoides 3 - - - 4
Cladosporium cladosporioides 2 - 1 - - 3
Cladosporium macrocarpum - - 3 - - 3
Fusarium tricinctum - 3 - - - 3
Humicola fuscoatra v. fuscoatra - - 3 - - 3
Mammaria echinobotryoides - 2 1 - - 3
Mortierella parvispora 2 - - - 1 3
Mucor hiemalis f. hiemalis 2 - 1 - - 3
Penicillium waksmanii 3 - - - - 3
Phoma exigua - - - 3 - 3
\Aspergillus clavatus - - - 2 - 2
Coleophoma empetrii 2 - - - - 2
Leptosphaeria maculans 2 - - - - 2
Nigrospora sphaerica - 2 - - - 2
Phialophora cinerescens - 2 - - - 2
Ulocladium botrytis - - 2 - - 2
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Table 1 - cont.
1 2 3 4 5 6

|Arthroderma insigularae - - - 1 -

| Aspergillus meleus 1 - - - -
Cladosporium herbarum - - - 1 -
Cladosporium sphaerospermum - - 1 - -
Cylindrocarpon destructans 1

Cylindrocarpon didymum 1 - - - -
Fusarium oxysporum 1

Mortierella alpina - - 1 - -
Myrothecium cinctum - - - 1 -
Nowakowskiella elegans - - - - 1
Penicillium verrucosum v. cyclopium - - - 1 -
Phialophora americana - 1 - - -
Phoma medicaginis v. pinodella 1 - - - -
Scopulariopsis koningii - - 1

Leptosphaeria typharum - - 4 - -
Trichothecium roseum - - 3

\Arthrinium curvatum v. minus - - - 1 -
Leptosphaeria juncina - - - 1 -
Leptosphaeria typhae - - 1 - -
Morenoina paludosa - - - 1 -

Paraphaeosphaeria michotii - - - 1 -
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Periconia typhicola - - 1 - -
Total 129 86 84 77 52 428

On N. alba leaves in all the ponds investigated leaf spots were found. The symp-
toms were tiny chlorotic spots at first, and at end of growing season — brown spots
with a reddish halo. The tissue was necrotic and crumbled in the spots. From the
spots A. versicolor, B. cinerea, C. cladosporioides, C. destructans, C. didymum, F. oxyspo-
rum, F. sporotrichoides, M. isabellina, A. alternata and S. fimicola were isolated. Pirone
et al. (1960), Westcott (1971) and Van der Aa (1978) claim that A. alternata and C.
cladosporioides are the causing agents of rot and leaf spot of water lilies.

In I. pseudoacorus P. verrucosum v. corymbiferum was found - a species mentioned
by Borecki (Polskie nazwy... 1996) as the cause of iris penicilliosis. From oval spots
with reddish-brown margins and grey centres A. alternaria, B. cinerea, Ch. elatum and
four species of Phialophora were isolated. The causing agents of grey mould and
alternariosis, according to Pirone et al. (1960) and Fox (2000), often occur on dif-
ferent iris species, while Phialophora spp. are known to cause phialophorosis of
many plants (Domsch et al. 1980).

It seems that the discolouration of T. latifolia leaves was caused by Leptosphaeria
typharum, L. typhae and Periconia typhicola, isolated from depressed, red-rusty spots,
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mentioned by Ellis and Ellis (1985). Westcott (1971) claims that Cladosporium spp.
causes spots and retting of common cattail T. latifolia.

From affected tissues of J. effusus, A. alternata, S. fimicola, A. versicolor, B. cinerea,
Ch. elatum, P. michotii, M. paludosa, L. juncina and A. curvatum v. minus were obtained.
According to Ellis and Ellis (1985) the four latter species often inhabit J. effusus and
J. conglomeratus.

From spots in upper parts of A. calamus leaves E. purpurascens, A. alternata and
Nowakowskiella elegans were isolated; only N. elegans was found in the literature
(Batko 1975).

Brickell (1999), and Verger and Van der Velde (1977) claim that the majority of
water plants, including water lilies, calamus, cattails, rushes, are considerably re-
sistant to pathogens and good culture conditions and proper care additionally limit
the occurrence of diseases.

Conclusions

1. Fungi occurring on white water lily (Nymphaea alba), yellow iris (Iris
pseudoacorus), common cattail (Typha latifolia), soft rush (Juncus effusus) and cala-
mus (Acorus calamus) in water gardens, caused various discolourations, spots
and necroses which resulted in diminishing ornamental value of plants.

2. From the affected plants following species of fungi were isolated most
often: Alternaria alternata, Aspergillus versicolor, Sordaria fimicola, Penicillium expan-
sum, Epicoccum purpurascens, Phialophora cyclaminis, Mortierella isabellina, Botrytis
cinerea, Chaetomium elatum, Phialophora richardsiae and Penicillium verrucosum v.
corymbiferum.

3. The most infested plant species was during the entire vegetation sea-
son white water lily (N. alba), with leaf discolouration.

4. The health status of water plants was not really deteriorated despite
their infestation with a wide range of fungi.

Streszczenie
GRZYBY WYSTEPUJACE NA ROSLINACH OCZEK WODNYCH

Celem badan byta identyfikacja grzybéw wystepujacych na roélinach oczek
wodnych. Obserwacje prowadzono na grzybieniu bialym (Nymphaea alba), irysie
z6ttym (Iris pseudoacorus), palce szerokolistnej (Typha latifolia), sicie rozpierzchltym
(Juncus effusus) oraz tataraku zwyczajnym (Acorus calamus). Z porazonego materialu
roslinnego najczesciej izolowano grzyby: Alternaria alternata, Aspergillus versicolor,
Sordaria fimicola, Penicillium expansum, Epicoccum purpurascens, Phialophora cyclaminis,
Mortierella isabellina, Botrytis cinerea, Chaetomium elatum, Phialophora richardsiae oraz
Penicillium verrucosum v. corymbiferum. Sposréd badanych roélin najbardziej porazany
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byt grzybien bialy. Zasiedlenie roslin przez wiele gatunkéw grzybdéw nie wplyneto
znaczaco na ich zdrowotno$é.

Literature

Batko A., 1975: Zarys hydromikologii. PWN, Warszawa.

Booth C., 1966: The genus Cylindrocarpon. Commonwealth Mycological Institute, Kew, Surrey, England.

Brickell C., 1999: Wielka encyklopedia roslin ogrodowych od A do Z. Muza, Warszawa.

Domsch K.H., Gams W., Anderson T.H., 1980: Compendium of soil fungi. Academic Press, London.

Ellis M.B., EllisJ.P., 1985: Microfungi of land plants an identification handbook. Croom Helm, London.

Fox R., 2000: Fungal foes in your garden. 44. Iris leafspot. Mycologist 14: 40.

Pirone P.P., Dodge B.O., Ricket H.W., 1960: Diseases and pest on ornamental plants. The Roland Press,
New York.

Polskie nazwy choréb roélin uprawnych. 1996. Ed. Z. Borecki. PTFit, Poznan.

Ramirez C., 1982: Manual and atlas of the Penicillia. Elsevier, Amsterdam.

Sivenesan A., 1984: The bitunicate Ascomycetes and their anamorphs. Cramer, Vaduz.

Soares D.J., Ferreira F.A., Barreto R.W., 2006: First report of the acid of Puccinia scirpi on Nymphoides in-
dica in Brasil with comments on its worldwide distribution. Austroasian Plant Pathol. 33: 81-84.

Suarabh K., Vipin H., Guaran K., Raja R., Gargi D., Haq Q.M.R., Zaidi A.A., 2006: Occurrence of Iris
mild mosaic potyvirus in cultivated Iris in India. Indian J. Biotech. 5: 94-98.

Van der AaH.A., 1978: A leaf spot diseases of Nymphaea alba L. in the Netherlands. Eur. J. Plant Pathol.
84: 109-115.

Verger L.H.T., Van der Velde G., 1977: Phenolic continent of daylight — exposed and shaded floating
leaves of water lily (Nymphaeceae) in relation to infection by fungi. Oecologia 112: 481-484.

Westcott C., 1971: Plant disease handbook. Van Nostrand Reinhold, New York.

Authors’ address:

Prof. Dr. hab. Maria Kowalik, Michal Krasny M.Sc., Department of Plant
Protection, University of Agriculture in Krakéw, Al. 29 Listopada 54, 31-425
Krakéw, Poland, e-mail: mkowalik @ogr.ar.krakow.pl

Accepted for publication: 20.02.2009



	Title
	Introduction
	Materials and methods
	Results and discussion
	Conclusions
	Streszczenie
	Literature
	Authors ’ address

