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Abstract

The purpose of the present study was to identify some isolates of Phomopsis spp.
collected from various perennial plants based on the classical methods. The stud-
ied species of fungi were slightly differentiated in colonies morphology and spores
dimension but distinct differences in their pathogenicity towards Vitis vinifera were
found.
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Introduction

Fungi from the genus Phomopsis occur commonly throughout the climatic zones
and causing disease symptoms on the leaves, stems and petioles of different plants
species (Grove 1917, Sutton 1980, Wechtl 1990).

Recently a lot of isolates Phomopsis spp. have been obtained from various host
plants (Machowicz-Stefaniak 1993, Machowicz-Stefaniak and Kuropatwa 1993,
Machowicz-Stefaniak and Zalewska 2000, Król 2002). The majority of them
origined from grapevine, the others were isolated from perennial crops often grow-
ing in the vicinity of vineyards. It appeared that P. viticola Sacc., which was revealed
for the first time in southeast of Poland (Machowicz-Stefaniak 1993), commonly
occurred in many native grapevine plantations (Król – unpublished). Due to the in-
creasing severity of disease caused by P. viticola and common isolation of Phomopsis
spp. cultures from the shoot of grapevine and other plant species, the studies were
undertaken in order to identify some species within the genus.
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Materials and methods

The studied material consisted of 22 Phomopsis spp. isolates. Eight isolates orig-
inated from disease symptoms present on grapevine, six isolates were obtained
from apple, pear, cherry trees and two of each from the following plant species:
blueberry, walnut, thuja and hazel.

Cultural and morphological characteristics

Isolates of Phomopsis spp. were characterized on the basis of culture colour and
mycelial growth rate, appearance of pycnidia, the time required for spores secre-
tion and morphology of alpha spores. The studies were carried out in Petri dishes
on potato dextrose agar (PDA, bioMérieux) and cultures were maintained at 24oC
in the darkness. The experiment consisted of five repetitions for each fungal iso-
late. Mycelial growth of Phomopsis spp. was determined after four and seven days of
incubation based on the mean value from two measurements of colonies diameter
performed crosswise. The length and width of 100 alpha spores from each studied
isolate were measured at 600 × magnification. The results obtained were statisti-
cally analyzed using the analysis of variance and Tukey’s HSD test.

Pathogenicity test

The ability of Phomopsis spp. isolates of infecting grapevine canes cv. ‘Panonnia
Kincse’ was examined in laboratory on cane fragments using artificial inoculation
method (Machowicz-Stefaniak and Kuropatwa 1993). Superficially disinfected
canes (Machowicz-Stefaniak and Kuropatwa 1993) were afterwards mechanically
injured and inoculated by placing on injured tissue disks of agar medium, 3 mm in
diameter, carrying mycelium and spores of Phomopsis spp. In the control on injured
tissues of canes the sterile disks of agar medium were placed. The experiment with
Phomopsis spp. was performed in a moist chamber in four repetitions for every iso-
late, each repetition consisted of six cane fragments (6 cane fragments × 4 = 24).
The plant material was incubated for eight weeks at 24°C in the thermostat.

Results

The obtained results indicate that the rate of mycelial growth and colonies mor-
phology of Phomopsis spp. strains were slightly differentiated (Phot. 1, Table 1) and
after 8–12 days colonies covered whole surface of the Petri dishes. Only the strains
of P. archeri Sher. had most restricted growth as compared with the other species
(Phot. 1, Table 1).
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The surface of colonies of Phomopsis spp. isolates was smooth to floccose,
mainly crem-white with beige-brown colouration and brown to black reverse.
Moreover, growth rings were present in all strains of Phomopsis except the colonies
of P. juniperovora Hahn. (Phot. 1). Black pycnidia, partly immersed in medium, ap-
peared after 12–17 days of incubation. Soon after these pycnidia exuded the thick,
cream-yellow drops containing spores (Table 1). Isolates of P. viticola and P. mali
(Schulz & Sacc.) Rob. secreted spores the earliest, i.e. within 14–15 days, whereas
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Phot. 1. Mycelial growth of: a – Phomopsis viticola, b – P. mali from apple tree, c – from pear tree,
d – from cherry tree, e – from P. archeri, f – from P. juglandina, g – from P. juniperovora,

h – Phomopsis sp.

Table 1
Mycelial growth and alpha spores dimensions of Phomopsis spp. isolates

(mean for the studied isolates)

Species of Phomopsis

Diameter of colonies
(mm)

The day of
appearance
of the first
pycnidia

Number of
days required
for secretion

of spores

Alpha spores dimensions
( m)

after 4 days after 7 days mean length mean width

P. viticola 42 a 86 a 12th 14 6.4–8.8 a 1.7–3.28 a

P. mali (apple tree) 40 ab 84 ab 14th 15 6.8–9.8 b 1.9–3.28 a

P. mali (pear tree) 41 a 84 ab 12th 14 6.8–9.8 b 1.9–3.28 a

P. mali (cherry tree) 41 a 86 a 13th 15 6.8–9.8 b 1.9–3.28 a

P. juglandina 28 c 80 c 14th 17 7.88–9.8 b 2.62–3.94 b

P. archeri 29 c 69 d 14th 18 5.91–8.8 a 1.7–3.28 a

P. juniperovora 37 b 81 bc 17th 20 6.8–9.8 b 1.7–3.28 a

Phomopsis sp. (hazel) 39 ab 80 c 15th 16 4.92–6.8 c 1.9–2.95 c

LSD0.05 3.31 3.44 0.19 0.11

Means differ significantly if they are not marked with the same letter.



the strains of P. juniperovora and P. archeri required the most time for secretion, i.e.
18–20 days Table 1). It appeared that all strains produced both alpha ( ) and beta
( ) spores in the experimental conditions. Spores of -type were hyaline, straight,
oval or flusiform, usually biguttulate with one guttule at each end. Only the strains
obtained from hazel formed alpha spores not obviously biguttulate (Phot. 2).
Conidia of -type were thin, aseptate, straight or more often hamote. Besides, al-
pha spores of Phomopsis spp. were slightly differentiated in dimensions (Table 1,
Phot. 2). Spores of Phomopsis from hazel were narrower and shorter than spores of
the other species whereas spores of P. juglandina (Sacc.) Hoehn were wider and lon-
ger than those of the others (Table 1, Phot. 2).

In the conditions of artificial infection not all species of genus Phomopsis were
able to infect grapevine canes (Table 2).
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Phot. 2. Alpha spores of: a – Phomopsis viticola, b – P. mali from apple tree, c – from pear tree,
d – from cherry tree, e – from P. archeri, f – from P. juglandina, g – from P. juniperovora,

h – Phomopsis sp.

Table 2
The results of artificial inoculation of grapevine canes, cultivar

‘Panonnia Kincse’, by Phomopsis spp. (mean for the studied strains)

Species of Phomopsis Host plants families Number of canes with
symptoms of necrosis

P. viticola (grapevine) Vitaceae 19 a

P. mali (apple tree) Rosaceae 4 b

P. mali (pear tree) Rosaceae 5 b

P. mali (cherry tree) Rosaceae 4 b

P. juglandina (walnut) Juglandaceae 2 c

P. archeri (blueberry) Ericaceae 1 cd

P. juniperovora (thuja) Cupressaceae 0 d

Phomopsis sp. (hazel) Betulaceae 0 d

LSD0.05 1.24

Means differ significantly if they are not marked with the same letter.



The highest number of grapevine canes with symptoms of necrosis was ob-
served after inoculation with P. viticola. Phomopsis mali also infected some canes,
while P. juglandina and P. archeri caused disease symptoms only occasionally. More-
over, after inoculation with P. viticola isolates the necrotic lesions on grapevine
canes appeared the earliest and after 21 days they surrounded whole cane frag-
ments. The other species caused necrosis later than P. viticola and they developed
around the place of inoculation. Canes inoculated with P. juniperovora and
Phomopsis sp. from hazel showed no necrosis for six weeks of experiment. Mycolog-
ical analysis enabled the reisolation and identification of Phomopsis spp. as those
used for artificial inoculation of canes.

Discussion

Small differentiation in mycelial growth and morphology of Phomopsis spp.
spores of -type shown in the present studies indicate the difficulties in correct
and quick identification of these species within a genus, which is in agreement
with the opinion of other authors (Wechtl 1990, Merrin et al. 1995). Moreover, ac-
cording to Merrin et al. (1995) the lack of differences in behaviour in vitro may indi-
cate similar pathogenic abilities of the studied Phomopsis isolates. However, results
of grapevine canes inoculation showed that strains of P. viticola were especially able
of infecting Vitis vinifera L., which showed a close relationship between P. viticola
and grapevine. Similarly, other authors indicated that P. viticola infected first of all
grapevines but seldom or never the other perennial plants (Kou et al. 1998, Saber
1998). Moreover, differentiation within of Phomopsis isolates on the basis of classi-
cal methods confirmed the results of RAPD analysis, which was described in detail
in an earlier paper (Król 2002).
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