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The fungus Gymnosporangium sabinae (Dicks.) Winter was found only at three locations during the years 1965 to 1990 in
Slovakia, they were the Arboretum at M yoany, Topo¥ei anky and Gbely (JuHAsovA 1973, 1975, 1998). We noticed a more
frequent occurrence of this fungus during recent years. The life cycle, range of woody host plants and degree of damage on pear

leaves at selected locations in Slovakia are described.
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As part of the project “Biological-ecological bases for
the creation and preservation of greenery in urban and
production landscape” we evaluated the external factors
that influence quality and quantity of greenery at select-
ed locations in Slovakia. These included the important
dendrological facilities (arboreta, botanical gardens and
parks), public and private greenery in towns, gardening
plots and private gardens. Part of the task was to deter-
mine the parasitic mycoflora on selected woody plant
species, with members of the genus Juniperus amongst
them.

According to a number of authors the heteroaecious
fungus Gymnosporangium sabinae parasitizes woody
plants. It must unconditionally alternate hosts during its
development. The spring (aecial) stage appears on pear
(Pyrus communisL.), the winter spores (teliospores) are
produced on Juniperussabina L. Thelatter isconsidered
in the literature as the main host plant, and the fungus
was named after it.

The objective of this work was to obtain reliable data
on whether G. sabinae occurs in Slovakia on J. sabina
and on which woody host plants it produces the
teliospores. At the same time we wanted to find out if
urediospores are in fact missing from the life cycle of
this fungus as mentioned in available literature.

Besides by G. sabinae, species of the genus Juniperus
are also parasitized by the fungi G. tremelloides (A.
Braun) Hartig, G. clavariaeforme (Jacqueuin) De Can-
dolle (J. communis L.), G. juniperi-virginianae Schw.
(J. virginiana L.), G. sabinae (J. sabina, J. communisand
J.virginiana) (UBRIZSYI 1952; P@i HODA 1959; PARME-
LEE 1965; PADY et al. 1968, KUPREVI E & ULJAN SEEV
1975, BANHEGYI @ d .1985). Reviews of species of the
genus Gymnosporangium have been prepared by PAR-
MELEE (1965) and KERN (1973).

MATERI AL AND METHODS

Up to the present we evaluated the occurrence and dis-
tribution of the fungus Gymnosporangiumsabinae at 136
locationsin Slovakia such as botanical gardens, arboreta
and towns greenery (BENEA. 1982). Various taxa of the
genus Juniperus were represented, with most of them in
the Arboretum M yoany. TABOR and TOMASKO (1992)
mentioned 42 taxa of Juniperus genus grown therein the
collection of exotic woody plants. We paid special atten-
tion to the group of junipers, in which occurred J. sabi-
na, J. chinensis Pfitzeriana Mast. and J. communis, on
which we presupposed the occurrence of fungi of the
genus Gymnosporangium.
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We determined the developmental stages of this fun-
gus at the Arboretum M yoany and Nitra. Samples were
taken from branches of J. chinensis Pfitzeriana at inter-
vals of 7 d (April to October) and 14 d (November to
March) during the years 1994, 1995 and 2000. The pres-
ence of vegetative and reproductive organs of G. sabi-
nae was evaluated visually and microscopically.

The presence of the fungus on leaves of pear, Pyrus
communis, was determined during the phenological phas-
es from budding to complete fall of leaves.

We evaluated the degree of damage on leaves of P. com+
munis during the months July, August and September.
Samplesweretaken at the Arboretum M yoany, Nitraand
Modra Harménia. The degree of damage on pear leaves
was cal culated by the formulaby TOWNSENDO and HEU-
BERGER (1948):

p= S(nxv) x100
5N

were: P =degree of danage
n =nuner o leaves in each caegxry (5
v =nuericd vaues of caegory
N=tad rnuer o evd uated | eaves
S =sum

We evaluated 100 leaves from each locality. The af-
fected leaves were evaluated according to the number of
created aecial clusters and rated on ascale of 1to 5.

1% degree from 1 to 5 aecia clusters
2 degree from 6 to 10 aecial clusters
3 degree from 11 to 15 aecial clusters
4" degree from 16 to 20 aecial clusters
5" degree from 21 to 25 and more

We determined thefungi G. sabinaeand G. tremelloides
as mentioned by KUPREVI E and ULJANI SEEV (1975),
BRANDENBURGER (1985) and BANHEGY| et al. (1985).

RESULTS AND DI SCUSSI ON

We noticed Gymnosporangium sabinae at the Arbore-
tum M yoany already for thefirst timein 1965. We eval-
uated specimens of 42 taxa of the species of the genus
Juniperus at the Arboretum M yoany and a number of
varioustaxafrom 136 locationsin Slovakia (botanic gar-
dens, arboretaand town greenery). We found G. sabinae
at 57 locations and only on branches of J. chinensisFfitze-
riana. It was not found on J. sabina which grew closeto
infected J. chinensis Pfitzeriana and Pyrus communis.

Likewise, we found G. sabinae neither on J. sabina
nor in plantings where different species of the genera
Juniperus and Pyrus were growing together and which
we examined in Greece, France, Hungary, Poland, the
Ukraine, Austria, Germany and North Korea during the
years 1965-2001.

The symptoms of infection on J. chinensis Pfitzeriana
match those on J. sabina described by a number of au-
thorsin our country and abroad (UBRIZSY| 1952; PEACE
1962; KUPREVI E & ULJANI SEEV 1975 PI NTER 1997).
The first symptoms of the disease occur on junipers at
the end of the second year after the penetration of the
parasite into the tissues of the host plant. The needles
turn yellow, then brown and fall from the damaged
branches, thinner branches die off. The infected branch
swells in a spindle-like manner. On the swollen tumors
lilac-red telial horns of 3-5 x 6-8 mmin size are formed.

Fg 1 Gymmospor angi umsabi nae anthe branches o Juni perus
cimasis Hitzeriana Back, horn-shgped formation of inda
rubber hard consistence ad 35 x 6-8 nmin size forned in

wrter. They vere covered by a gd a i nous substance of tongue-
shaped formin spring, dring optinal tenperatwre adre aive
humdi ty (phot ographed at the Arboret umMlycany on 10" My,
1994)

90

Fg 2 Thesize o indvidud tague-sheped tdiais 510 x
12-15 cm (phot ographed at the Arboretum Mydany on 10"
May, 1999
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Fg 3 Tdiad thefugs Grmosporangi umtr enal | 6ides on
branches o Juni perus cormuni s a the locati on ASa — Mdry
Kaneo. Gl atinous swellings are nore narrow, 2-3 x 4-7 nm
insize then those of the previous fugus (phatogrgphed on
4" My, 2000

The spindle-like swollen tumor grows during the follow-
ing years. The size of these swellings range from a few
millimetres up to 70-80 cm. In the spring of the third year
after infection, depending on optimum temperature and
humidity conditions, the black horn-like formations are
covered with a gelatinous substance in form of tongues.
The size of individual columns of teliospores are 5-10 x
12-15cm (Figs. 1 and 2). Wefound that teliosporesformed
in huge numbers at the end of April to the beginning of
May. The gelatinous swollen protuberances were found
most often from 5" to 15" May. Theteliospores arethin at
both ends, their size being 3949 x 2228 um. They may
have athick or thin wall; the walls of thick-walled spores
are dark brown, those of thin-walled ones are colourless
(syn. G. fuscum de Candolle, Tremella sabinae Dickson,
Aecidium cancellatum Persoon).

Fg 4 Swoh yellow later oncrinsonred spats wth narked
oagered nar gn cocatricdly aranged pyenid a, are farned
on the uper suface of |eaves

The spindle-shaped swellings and bare branches de-
crease the esthetical, horticultural as well as market val-
ue of J. chinensis Pfitzeriana.

Sporulation of Gymnospor angium sabinae was noticed
only on Juniperus chinensis Pfitzeriana at the Arbore-
tum M yoany since 1965. We did not find the fungus on
other species of the genus Juniperus, not even at one of
thelocationsin Slovakia. Thesimilar resultsfrom abroad
are mentioned by PEACE (1962), PARMELEE (1965),
PADY et al. (1968), KUPREVI Eand ULJANI SEEV (1975,
BRANDENBURGER (1985 and others.

We also found teliospores of G. tremelloides on J. com-
munis. This fungus creates 1-4 mm long, black horn-
shaped formations on spindle-like swollen branches. The
gelatinous swellings are narrower than with G. sabinae,
they reach the size 2-3 x 4-7 mm (Fig. 3).

Fg 5 Sull tuars are covered wth pratuberances in the
shgpe of snal | thick bristles; under our cond tions fran20™to
25" Agust to 10"—15" Sptenfer . Thereisroestdiafanati on
typcd fa the geus Gynnospor angi um

Fg 6 Axiospores d Gynmospor angi um sabi nae

a1
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Fg 7. Nner o leaves o Pyrus conmuni s danaged by Gymmospor angi umsabinee in degees 1-6 & sdected lacatias in

Sovaki a

On pear leaves, smooth and yellow, later up to crimson
spots with marked orange-red margins began to appear
inearly June (Fig. 4). Therearefrom 1 to 35 spotson one
leaf. They are small at the beginning, later they grow and
reach a size of 0.5-1 cm. The spots often fuse and then
cover amost the whole leaf area. Tiny orange-red swell-
ings — pycnid formations — form on the surface of the
spotson the upper side of theleavesin 57 d. These swell-
ings are arranged concentrically, being more sparse on
the edge of the spots but denser towardsthe centre (Fig. 4).
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Fg8 Degreeof danage (in % on Pyrus cormuni s caused by
Gymmospor angi um sabi nae @ sd ected locatias in Soveki a

92

The spermogonium is hemisphere-shaped and 160-180
x 145-175 pm in size. The pycnidia become dark, al-
most black, 2—3 d after sporulation. The spots are light
yellow on the lower side of the leaves. Around the end of
July to beginning of August the fungus causes local
growth of a spongy parenchyma, palisade parenchyma
and of the epidermis. The surface of these small tumors
is first smooth, then it cracks and becomes rough. The
tumors are divided into several parts, with an aecium in
each of them, just the peridium protruding out of the
swelling (Fig. 5). The aeciospores are released after the
peridium bursts; they are spherical or slightly angular and
27-31 % 19-27 pmin size (Fig. 6). The peridium of spe-
cies of the genus Gymnosporangium is characterized by
its form like a beaker or bell. The small tumors get cov-
ered by protuberances in the shape of small thick bris-
tles, under our conditions from 20"—25™" August to
10"-15™ September. It isaroestelium formation (Fig. 5),
typical for the genus Gymnosporangium.

Theroesteliaappear sporadically also on branches, then
in the shape of 1-3 cm swellings, and on pear fruits. The
leaves of the whole crown of a pear tree are affected. We
did not notice prematurefall of |leaves, even on treesdam-
aged to a high degree at the locations we evaluated. The
level of damage to leaves at the locations where G. sabi-
nae occurs, varies from 10 to 98%; the most intensive
damage was found at Modra and the Arboretum M yoa-
ny (Figs. 7 and 8).

As part of this work we wanted to investigate the oc-
currence of urediospores in the developmental cycle of
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G. sabinae. After many years of observation we can con-
firm the findings of a number of authors that this fungus
does not form urediospores in its developmental cycle.
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JUHASOVA G, PRASLI EKAJ (20®): \yskyt a Skodivose huby Gymmospor angi um sabi nae (Dcks.) Wrtg na 9 ovensku.
Rat Raet. ., 3B: 8RB

V rokoch 1965 a= 1990 sne na 9 ovensku zaznanenal i hubu Gyrmospor angi um sabi nae (D cks.) Wrter lenma 3 ldditéach
—  Arborétum Myodany, Topodéi anky a Goely ( JUHASOVA 1973, 1975, 1998). V posl ednych rokoch sne zistili zvySery vyskyt
tgtohhby. Vprispevku uédzane vyvo ové Stadi a hiby, okruh hostitedskych drevin a stuped poskodenia listov brisiek z whra
nych loka it S ovenska. Diteraz sne tito hubu zaznenendl i na 57 | oka itéch, vedy len na Juniper s chirersis Hitzeriam. Vo
wvoj ovomcykl e tejto huby sne ani ny nenaSli ured ospdry.
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