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Three years have passed since the description of Phytophthora ramorum Werres,
de Cock et Man in’t Veld (Werres et al. 2001) though the pathogen was already
found in 1993 on rhododendron and viburnum and as the causal agent of sudden
oak death in California, USA. In Poland P. ramorum was found for the first time in a
container-grown nursery on rhododendron with twig blight symptoms (Orli-
kowski and Szkuta 2002). In summer 2003 (July and August) in three con-
tainer-grown nurseries new, undescribed disease symptoms were found on
heather (Calluna vulgaris (L.) Salisb.), fotinia (Photinia fraseri Dress) and pieris
(Pieris japonica (Thunb.) D. Don). In two of the nurseries besides fotinia and pieris
at least 100 ornamental plant species were grown, whereas in the third only
ericaceous plants, including heather, were cultivated. In all nurseries, during
sunny weather, plants were watered at least two–three times a day with sprinkling
water. Disease symptoms occurred on plants after at least three drizzly days with
temperature between 18–23°C.

Heather ‘Peter Sparkes’ apical shoot parts turned brown and dark-brown. The
symptoms progressed downwards 2–5 cm. Apical part of invaded shoots had shep-
herd crook shape (Phot. 1). Apical parts of the youngest shoots turned brown and
black-brown and necrosis spread to the plant base. The disease symptoms oc-
curred during rainy weather only on the mentioned cultivar. After the next
two–three warm weeks the disease did not progress.

On pieris cv. ‘Prelude’ top part of stems turned yellow-brown and brown. Ne-
crosis spread on leaf petioles and blades usually up to 1/2–3/4 length of leaves.
The youngest stem parts turned brown or dark-brown and necrosis spread usually
to a branch. After touch the invaded leaf blades fell down and dark-brown stem
parts were seen usually to the first branch.

Phytopathol. Pol. 34: 87–92
© The Polish Phytopathological Society, Poznań 2004
ISSN 1230-0462



On fotinia cv. ‘Red Robin’ symptoms were observed only on leaf blades. Leaf
petioles were dark-brown and necrosis spread on blades (Phot. 2). Sometimes ne-
crotic spots began from the edge of leaf blades. Invaded leaves easy fell down after
touching plants and during windy weather. On diseased leaves transferred to moist
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Phot. 1. Phytophthora tip blight and shoot rot of heather (photo by Cz. Skrzypczak)

Phot. 2. Phytophthora leaf rot of fotinia (photo by Cz. Skrzypczak)



chamber, brown-black drops about 1–2 mm in diameter were observed after
two–three-day-long incubation at 20–22°C in the dark.

The purpose of this study was (1) to isolate and identify fungi and fungi-like or-
ganisms inhabiting diseased shoot parts and leaves of three plant species, (2) to
characterize P. ramorum isolates obtained from diseased plants and (3) to deter-
mine pathogenicity of isolates toward heather, fotinia, pieris and rhododendron.

Isolation and identification of fungi and fungi-like organisms. Affected
stem and leaf samples were collected from diseased plants in nurseries, put into
plastic bags and transferred to laboratory. The same or the next day samples were
washed first under tap water and next in sterilized water, and shoot parts and
leaves were dried in sterile blotting paper. Individual stem and leaf parts were dis-
infected over a burner flame and fragments of ca 3–5 mm were put on Difco potato
dextrose agar (PDA) in 90 mm Petri dishes (six–eight inocula per dish). During
two–five-day-long incubation of plates at 20°C colonies grown around the inocula
were transferred into PDA slants. Additionally, apple fruits cv. ‘Antonówka’ were
used as bait for isolation of Phytophthora spp. from the diseased tissues, using pro-
cedure described by Szkuta (2004). After segregation, chosen isolates were identi-
fied using available monographs. Phytophthora spp. were identified to species on
the base of morphological characteristics and with molecular methods (Szkuta
2004, Wiejacha et al. 2004).

15 genera and species were isolated from diseased stem parts and leaves of
heather, fotinia and pieris (Table 1). Phytophthora ramorum and P. citricola Sawada
were isolated from about 1/2 and 7/32 of affected heathers, respectively. Addi-
tionally, Botrytis cinerea Pers., Fusarium avenaceum (Fr.) Sacc., Mucor spp., Pestalotia
sydowiana Bres. dominated among species and isolates obtained. From diseased
leaves of fotinia mainly P. ramorum (about 1/2 of invaded leaves) and P. cactorum
(Leb. et Cohn) Schroet. (about 1/3) were isolated. From pieris shoots mainly P.
ramorum (about 4/7 of plants) was isolated. Additionally, B. cinerea and Mucor spp.
dominated among fungal isolates obtained from diseased tissues (Table 1). Those
fungi and additionally F. avenaceum and P. sydowiana often overgrow Phytophthora
colonies, especially after three–four days of incubation, so it was difficult to isolate
P. ramorum from such Petri dishes.

Characteristic of Phytophthora ramorum isolates. For further study P. ramo-
rum isolates P0287 from heather, P0315 from fotinia, P0313 from pieris and P0296
from rhododendron (as standard) were used. Stock cultures were grown on V8
juice agar at 20°C. Mating types of P. ramorum isolates were determined using refer-
ence culture of A2 type of P. cryptogea Pethybr. et Laff. (BBA 63651). All isolates
were heterothallic and identified as A1 mating type. Linear growth of cultures was
measured on V8 juice agar, corn meal agar (CMA) and PDA at temperatures rang-
ing from 2 to 30°C. All isolates were able to grow at 2 to 28°C with an optimum
20–25°C. Zoosporangia and chlamydospores were produced abundantly on V8 and
PDA. Zoosporangia were formed on sporangiophores singly or in clusters on both
media and additionally in 1% soil extract and sterilized water. They were semi-
papillate with papilla about 6–8 m, caducous, usually with a short pedicel (up to 5

m) but often without pedicel, ellipsoid to elongate with the size given in Table 2.
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Zoosporangia of the isolate from pieris were longer (33–85 m) than those from
other plants (Table 2). Chlamydospores were formed terminally and intercallary
with size given in Table 2. Diameter of chlamydospores of isolate from heather was
smaller than in cultures from other hosts (Table 2). Generative structures forma-
tion of tested isolates after crossing with A2 mating type of P. cryptogea were ob-
served on V8 juice agar at 20°C (Table 2). There were no distinct differences
between oogonia and oospores size. Average size of antheridia of the isolate from
heather was visibly larger than of three other tested cultures (Table 2).
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Table 1
Fungi and fungi-like organisms isolated from diseased Calluna vulgaris,

Photinia fraseri and Pieris japonica (isolation: July–August 2003)

Genus/species
Calluna vulgaris

(32 plants)
Photinia fraseri

(12 plants)
Pieris japonica
(27 plants)

a b a b a b

Alternaria alternata Nees 4 6 3 4 1 3

Botrytis cinerea Pers. 8 13 2 3 9 13

Chaetomium spp. – – – – 2 5

Cladosporium herbarum Link. 1 2 – – – –

Fusarium avenaceum (Fr.) Sacc. 6 9 – – 4 7

Fusarium equiseti (Corda) Sacc. – – 4 7 – –

Fusarium poae Woll. 3 5 – – – –

Gliocladium roseum (Link.) Thom – – 2 4 2 3

Mucor spp. 6 11 7 12 8 15

Penicillium spp. – – 4 7 2 7

Pestalotia sydowiana Bres. 17 29 – – 4 12

Phytophthora cactorum (Leb. et Cohn) Schroet. – – 7 18 – –

Phytophthora citricola Sawada 7 20 – – – –

Phytophthora ramorum Werres, de Cock
et Man in’t Veld

18 39 9 16 16 29

Trichoderma spp. 4 7 – – 3 5

a – number of invaded plants, b – number of isolates obtained.

Table 2
Average dimensions of vegetative and generative structures

of Phytophthora ramorum on V8 juice agar ( m)

Isolate
code Host plant Zoosporangi

a (n = 50)
Ratio

length : width
Chlamydospores

(n = 50) Oogonia Oospores Antheridia

P0287 Calluna vulgaris 51.5 × 27.3 1.89:1 47.1 31.5 28.6 14.9 × 14.6

P0315 Photinia fraseri 50.4 × 27.1 1.86:1 50.6 33.3 29.0 13.6 × 14.6

P0313 Pieris japonica 55.5 × 26.6 2.09:1 49.9 30.4 27.4 14.5 × 13.3

P0296 Rhododendron sp. 52.3 × 27.4 1.91:1 51.3 32.9 30.4 13.3 × 13.8



Colonisation of shoots and leaves of ericaceous plants and fotinia by iso-
lates of Phytophthora ramorum. Four tested isolates mentioned above and addi-
tionally two other cultures from rhododendron (RH2, RH122) were used. Apical
parts of heather shoots and leaf bases of fotinia, pieris and rhododendron were in-
oculated with 3 mm diameter disks, taken from the edge of 10-day-old colonies
grown on V8 juice agar at 20°C. Inoculated plant parts were incubated on moist,
sterilized blotting paper covered with plastic net in polystyrene boxes, covered
with foil. Length and diameter of necrosis was measured after five days of incuba-
tion at 20°C in the dark. Experimental design was completely randomised with
four replications (five plant parts in each). Trials were repeated three times at
two-week-interval. All isolates used for inoculation of plant parts caused develop-
ment of necrosis (Table 3). Necrosis spread quicker on rhododendron and slower
on fotinia leaves than on the other cultivars (Table 3). There were no significant
differences between pathogenicity of the isolates tested.

The results of our studies point to new host plants for P. ramorum in Poland.
Fotinia and pieris are grown only occasionally in ornamental nurseries whereas
millions of heathers are cultivated every year and an area for those plants increases
constantly (Marosz 2004). Additionally, heathers are part of natural ecosystem of
Polish forests. Recovery of P. ramorum in one nursery indicates that the pathogen
may occur in other stands but disease symptoms on affected plants may be mis-
leading and taken for gray mould (B. cinerea) and tip blight caused by P. citricola
(Orlikowski et al. 2004). Such plants may be the source of the pathogen inoculum
in nurseries and are also distributed over the country. Under the circumstances
systematic surveying of heather nurseries and elimination of affected plants, as
well as those growing around, could be the most effective way of minimizing the
shoot blight problem.
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Table 3
Colonisation of leaves or shoot parts of different plants by isolates

of Phytophthora ramorum; diameter/length of necrosis five days
after inoculation, mean values from three trials (mm)

Source of isolates Isolate code Calluna vulgaris
‘Peter Sparkes’

Photinia fraseri
‘Red Robin’

Pieris japonica
‘Prelude’

Rhododendron
‘Nova Zembla’

Calluna vulgaris P0287 23.0 a 18.8 a 22.8 a 31.8 a

Photinia fraseri P0315 19.3 a 18.3 a 25.5 a 32.3 a

Pieris japonica P0313 21.8 a 16.8 a 25.0 a 31.8 a

Rhododendron sp. P0296 21.8 a 17.3 a 25.0 a 31.8 a

Rhododendron sp. RH2 21.3 a 16.8 a 25.5 a 31.3 a

Rhododendron sp. RH122 22.3 a 16.5 a 24.0 a 31.8 a

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