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Phytophthora species cause diseases on many plants in temperate, tropical and
subtropical regions. In Poland the genus is represented by well known pathogens
of ornamental plants grown under cover and in open field and among them on
gerbera, pelargonium, dieffenbachia, coniferous and ericaceous plants (Orlikowski
in press, Orlikowski et al. 1995, 2001). Till 2003 there was no information in the
country connected with Phytophthora rot of orchids. The disease, however, is well
known in subtropical and tropical regions. There P. cinnamomi, P. palmivora and P.
nicotianae var. parasitica were mentioned or described as orchids pathogens (Chen
and Hsieh 1978, Duff 1997, Ilieva et al. 1998, Uchida 1994, Uchida and Aragaki
1991, Yeong et al. 1998). Ann (1995) and Chen and Hsieh (1978) found Phyto-
phthora spp. serious pathogens in orchid production in Taiwan whereas Uchida and
Aragaki (1991) - in Hawaii. They isolated P. nicotianae var. parasitica from diseased
species of Cymbidium, Dendrobium, Phalaenopsis and Vanda whereas P. palmivora from
species of Cuttleya, Cymbidium, Oncidium, Paphiopedium, Phaius, Phalaenopsis and
Vanda. Depending on plant species pathogens caused different symptoms. On all
the species mentioned, infected with both species, water soaked spots occurred on
leaves or pseudostems which rapidly turned dark-green or light-brown. Affected
leaves become yellow and dropped or whole plants died.

First Phytophthora rot symptoms on orchids grown in Polish greenhouses were
sporadically observed at the end of XX century. On a larger scale, however, the dis-
ease occurred in 2004-2005 and this was probably connected with import of young
or already blooming plants ready for sale. Symptoms varied with age of plants, spe-
cies and attacked organs. On Cymbidium, Dendrobium, Epidendrum and Zygopetalum
disease symptoms were observed mainly on leaves, as irregular yellow-brown or
black area in different parts of plants. Symptoms spread onto stem parts and roots.
On Phalaenopsis often tongue shaped, yellow-brown spots occurred mainly on the
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on leaf base) (photo by L.B. Orlikowski and Cz. Skrzypczak)

leaf base (Phot. 1) and spread upwards and on roots. Invaded leaf blades died and
the disease spread on a next leaf. On most of the surveyed plants, except for Pha-
laenopsis, disease symptoms were observed usually on parts of them and Phyto-
phthora rot spread on next leaves or stems but not on flowers. The purpose of this
study was to isolate and identify microorganisms inhabiting five orchid species and
determine pathogenicity of five isolates of Phytophthora palmivora towards leaves
and roots.

Isolation and identification of fungi and Algae like Oomycetes from dis-
eased plant parts. In 2004-2005 diseased leaves and stem parts of Cymbidium X
hybridum, Dendrobium phalaenopsis, Epidendrum sp., Phalaenopsis leuddemanniana and
Zygopetalum mackayi were collected from three modern greenhouses in £6dz and
Warsaw regions, especially during spring and summer time, and transferred into
laboratory in individual plastic bags. The procedure described by Orlikowski et al.
(2002) was used for preparation of plant tissues and isolation of microorganisms.
The fungi were identified using the available monographs. Phytophthora sp. was
identified to species on the base of morphological characteristic and confirmed
with molecular methods (Orlikowski et al. 2002, Wiejacha et al. 2004).

11 genera and species were isolated from diseased parts of orchids. Phytophthora
palmivora was isolated from most of the analyzed plant parts of five orchids species
(Table 1). The species was recovered from diseased leaf blades and stem parts.
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Table 1

Number of orchids infected in 2004 and 2005 with fungi and Algae
like Oomycetes (isolated from the base of diseased leaves and shoots of plants)

Cymbidium x Dendrobium  |Epidendrum|  Phalaenopsis  |Zygopetalum
hybridum phalaenopsis sp. lueddemanniana mackayi
Species 2004 | 2005 | 2004 | 2005 2005 2004 2005 2005

(15 (26 (8 (12 © (19 (35 ©

plants) | plants) | plants) | plants) | plants) | plants) | plants) | plants)
Botrytis cinerea 5 7 2 - 3 2 7 5
Fusarium culmorum - 2 - - - - 8 -
Fusarium equiseti - 3 4 3 3 - - 3
Fusarium oxysporum 6 3 5 7 5 6 13 4
Phytophthora palmivora| 13 19 6 9 7 12 24 7
Other genera 12 11 2 8 3 7 10 3

Fusarium oxysporum was isolated from about 1/8 to 5/8 of surveyed plants, espe-
cially from D. phalaenopsis and Epidendrum sp. Two other Fusarium species were iso-
lated rarely or sporadically. Botrytis cinerea was found in each diseased orchid
species (Table 1).

Colonization of leaves and roots of orchids by isolates of Phytophthora
palmivora. Five isolates, obtained from leaves of each orchid species were used for
inoculation of leaf blades and roots (Table 2). Stock cultures were maintained
seven days on PDA at 24°C in the dark. 3 mm diameter plugs, taken from the edge
of colonies, were transferred onto leaf bases and parts of roots placed on sterile,
moist blotting paper covered with plastic net in polystyrene boxes covered with
foil. Diameter of necrotic spot on leaves and length of necrosis on roots were mea-
sured after three days of incubation at temperature varied from 22 to 25°C in the
dark. Experimental design was completely randomized with four replications and
10 leaf blades and root parts in each of them. Trials were repeated three times at
two weeks intervals.

All tested isolates colonized leaves and roots of five orchid species (Table 2).
On leaf blades development of necrotic spots was faster when isolates from
Epidendrum sp. and P. leuddemanniana were used for inoculation. The isolate from
Epidendrum sp. caused also faster, than other cultures, spread of necrosis on orchid
roots (Table 2).

The data showed that P. palmivora was the causal agent of the orchid species in
question grown in Polish greenhouses. Ann (1995) reported that young leaves,
flowers and buds are very susceptible to Phytophthora spp. The pathogens attack
mainly pseudostems and young buds of Cymbidium. Phytophthora palmivora usually
required wounds for infection of orchid parts (Ann 1995). The species was previ-
ously found a dangerous agent of stem and leaf blight of Hedera helix and Fatshedera
lizei (Orlikowski et al. 1996). Elimination of diseased plants from benches, limita-
tion of substratum by pots and disinfection of greenhouses before the next produc-
tion cycle, strongly limited the occurrence of Phytophthora species and their
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Table 2

Colonization of orchids parts by isolates of Phytophthora palmivora;
diameter/length of necrosis three days after inoculation (August 2005) (mm)

Source of isolates Inoculated plants Leaves Roots
Cymbidium Cymbidium 25.8b 11.8a
Dendrobium 12.5a 13.0a
Epidendrum 10.0 a 9.8a
Phalaenopsis 10.5a 11.8a
Dendrobium Cymbidium 17.0a 12.0a
Dendrobium 353D 113 a

Epidendrum 13.8a 20.0 ab
Phalaenopsis 28.8 b 30.3b
Epidendrum Cymbidium 26.0b 13.0a
Dendrobium 343D 31.0b

Epidendrum 23.2ab 17.0 ab
Phalaenopsis 353b 30.0b
Phalaenopsis Cymbidium 203a 9.0a
Dendrobium 18.8 a 10.8 a
Epidendrum 26.5b 113 a
Phalaenopsis 32.5b 10.8 a
Zygopetalum Cymbidium 9.8a 85a
Dendrobium 8.0a 80a
Epidendrum 10.5a 11.0a
Phalaenopsis 124 a 129 a

Means in columns followed by the same letter do not differ with 5% of significance (Duncan’s mul-
tiple range test).
Means separation for each isolate.

survival. Results of P. palmivora detection from different species grown in three
surveyed greenhouses may indicate on possibilities of the pathogen to spread by
sprinkling water or in the case of one farm — by imported young plants. Further
study on occurrence of P. palmivora and probably other species, their host plants
and harmfulness would increase the knowledge of the group of plants in Polish or-
namental farms.

Literature

Ann PJ., 1995: Phytophthora diseases of orchids in Taiwan. Plant Pathol. Bull. 4: 152-162.

Chen J.S., Hsieh S.P.Y., 1978: Phytophthora black rot of Phalaenopsis in Taiwan. Plant Prot. Bull. 20:
161-170.

Duff].D., 1997: Orchids diseases in the Northern Territory Darwin, Australia. Agnote (Darwin) 568.

Ilieva E., Veld W.A.M., Veenbaas-Rijks W., Pieters R., 1998: Phytophthora multivesiculata, a new species
causing rot of Cymbidium. Eur. J. Plant Pathol. 104, 7: 677-684.

Orlikowski L.B., in press: Ochrona roslin ozdobnych w szkétkach pojemnikowych przed fytoftoroza.
Post. Ochr. Rosl. / Progr. Plant Prot.

Orlikowski L.B., Gabarkiewicz R., Skrzypczak Cz., 1995: Phytophthora species in Polish ornamental
nurseries. I. Isolation and identification of Phytophthora species. Phytopathol. Pol. 9, 21: 73-79.



Short communications 61

Orlikowski L.B., Jaworska-Marosz A., Szkuta G., 2002: Maple stem rot induced by Phytophthora
cambivora. Phytopathol. Pol. 24: 17-26.

Orlikowski L.B., Skrzypczak Cz., Szkuta G., 2001: Occurrence of Phytophthora root and foot rot of
dieffenbachia, peperomia and radermachera in Polish greenhouses. Phytopathol. Pol. 21:
109-117.

Orlikowski L.B., Sroka Z., Szkuta G., 1996: Phytophthora stem and leaf blight of Hedera helix L. and
Fatshedera lizei Guill. Phytopathol. Pol. 12: 87-94.

Uchida J.Y., 1994: Diseases of orchids in Hawaii. Plant Dis. 78: 220-224.

Uchida J.Y., Aragaki M., 1991: Phytophthora diseases of orchids in Hawaii. HITAHR.

Wiejacha K., Trzewik A., Orlikowski L.B., Orlikowska T., 2004: Genotypic differences between isolates
of Phytophthora cinnamomi Rands and P. citricola Sawada obtained from twelve nursery plant spe-
cies. J. Plant Prot. Res. 44: 189-198.

Yeong H.S., Hyeong Jin J., Seung Weon H., 1998: First report of Phytophthora palmivora in Cheju island
as the causal pathogen of Phytophthora crown rot of Cymbidium. Korean J. Plant Pathol. 14, 4:
725-728.

Authors’ addresses:

Prof. Dr. hab. Leszek B. Orlikowski, Research Institute of Pomology
and Floriculture, ul. Pomologiczna 18, 96-100 Skierniewice, Poland,
e-mail: leszek.orlikowski@insad.pl

Dr. Grazyna Szkuta, State Plant Health and Seed Inspection Service,
ul. Zwirki i Wigury 73, 87-100 Torun, Poland

Accepted for publication: 30.05.2006



	PHYTOPHTHORA ROT OF SOME ORCHIDS –NEW DISEASE IN POLAND
	Literature
	Authors ’ addresses

