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Abstract

Results are presented of studies on colonization of Picea abies by Sirococcus
conigenus and symptoms of diseases connected with its occurrence in southern Po-
land. Sirococcus conigenus was recorded in forest nurseries, natural regenerations,
plantations, and young and older stands. Conidiomata were observed on shoots,
needles, scales of buds and scales of cones. Symptoms present on infected trees in-
cluded local necroses on shoots, dieback of shoots with no deformations, dieback
of shoots with crook formation or other kinds of deformation, disintegration of
buds and atrophy of cones.
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Introduction

Sirococcus conigenus (= S. strobilinus, Ascochyta piniperda, A. parasitica) is a mito-
sporic fungus affecting several species of conifer in temperate and boreal forests in
Europe and North America (Sutherland et al. 1981, Halmschlager et al. 2000,
Smith et al. 2003, Manka 2005). The fungus occurs locally also in Africa and Asia
(Morelet 1972, Kirisits et al. 2007). In Europe severe damage occurs mainly on
Norway spruce (Picea abies). In Northern Europe the fungus can also occur on
lodgepole pine (Pinus contorta; Roll-Hansen 1978). In France, Spain and Italy it
causes damage locally on Pinus halepensis (Morelet 1972, Mufoz-Lopez 1999). In
North America it damages mainly Pinus and Picea, more rarely Larix and Cedrus, in
nurseries and in young and mature stands (Sutherland et al. 1981, Smith et al.
2003, Rossman et al. 2008). Symptoms of colonization include shoot blight and tip
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dieback (Butin 1996, Halmschlager et al. 2000, Lilja et al. 2010, Blaschke et al.
2009).

There have been no detailed studies on the occurrence of S. conigenus in Poland.
The aim of this paper is to report on the occurrence of S. conigenus on P. abies in Po-
land in 2007-2010 and on symptoms associated with its infection. The author’s
observations on occurrence of S. conigenus in Poland over the last 20 years are in-
cluded.

Materials and methods

Samples of P. abies with symptoms of shoot blight and tip dieback were col-
lected from forest nurseries (two-three-year-old saplings), natural regenerations,
plantations, and stands of different ages, mainly in the south of Poland, in
2007-2010. Fungi recorded in diseased or killed tissues were identified on the ba-
sis of morphology of fruiting bodies formed in vivo and morphology of colonies
formed in vitro after surface sterilization and plating of samples on 2% malt extract
agar (MEA, Difco; Kowalski 1998).

Symptoms on P. abies associated with colonization by S. conigenus and morpho-
logical characters of S. conigenus culture in vitro were described.

Results

Sirococcus conigenus was recorded in 12 forest districts, three national parks and
experimental forests of the University of Agriculture in Cracow (Table 1). Its
conidiomata (pycnidia) were present in vivo on infected seedlings in forest nurser-
ies, on shoots, needles, scales of buds and scales of cones attached to trees or lying
on the ground, in younger and older stands (Phots. 4, 6, 7-9). Conidiomata were
formed singly or in groups and were globose, black, unilocular, 170-300 pm diam-
eter, with irregular opening in the upper part. Conidiophores were hyaline,

Table 1
Confirmed occurrence of Sirococcus conigenus on Picea abies in 1990-2010
Region of Poland Forest District / other site
RDLP Katowice Brynek, Jeleénia, Swierklaniec, Ujsoty
RDLP Krakéw Limanowa, Nawojowa, Nowy Targ, Stary Sacz
RDLP Radom Pionki
RDLP Wroctaw Ladek-Zdréj, Watbrzych, Zdroje
National parks Gorczanski National Park, Ojcowski National Park,
Tatrzanski National Park
Experimental forests Experimental Forest Station in Krynica-Zdréj

RDLP - Regional Directorate of State Forests.
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Phot. 1. Sirococcus conigenus conidiophores (photo by T. Kowalski)

Phot. 2. Sirococcus conigenus conidia (photo by T. Kowalski)
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Phot. 3. Current year shoot of Picea abies with early symptoms of infection (photo by T. Kowalski)
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Phot. 4. Necroses of the top and side shoots Phot. 5. Necrosis of the top shoot with
without deformations (photo by T. Kowalski) deformation (photo by T. Kowalski)
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Phot. 7. Picea abies cone with symptoms
of atrophy and Sirococcus conigenus conigenus conidiomata on cone scales
conidiomata on cone scales and no symptoms of atrophy
(photo by T. Kowalski) (photo by T. Kowalski)

Phot. 8. Picea abies cone with Sirococcus
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branched, septate, 30-50 um long and
3.5-5.0 um wide at the base (Phot. 1).
Conidia were hyaline, fusiform, straight
or slightly curved, mostly one-septate
and constricted at the septum, 9.8-15.6
X 2.2-3.6 um (Phot. 2). Sirococcus coni-
genus colony on 2% MEA, after six
weeks of incubation at 20°C in dark was
7.6-8.7 mm in diameter, yellow-olive to
yellow-brown, with sparsely wrinkled,
felty-woolly aerial mycelium and hyali-
ne hyphae. Numerous conidiomata
with conidia released in the form of yel-
low-beige droplets were formed on the
colony surface. Disease symptoms on
shoots tended to appear first mostly in
the central part of the current year’s
growth and more rarely at the shoot
base. Disease symptoms included ne-
crosis of bark, exudation of resin drops
at the point of infection and browning
of needles which tended to start from
their base (Phot. 3). The disease tended
to spread upwards from lower needles
towards the ends of shoots. Two kinds of symptoms were observed on shoots: 1)
necrosis of shoots with no deformations (Phot. 4) and 2) necrosis of shoots with
the crook formation or other kinds of deformation (Phot. 5). Top-killing was ob-
served locally (Ladek-Zdréj) in single trees in natural regeneration of P. abies in-
fected by S. conigenus. In a few locations, i.e. Limanowa, Stary Sacz, Gorczanski
National Park and experimental forests in Krynica-Zdroj, the deformed shoots of
P. abies infected by S. conigenus had been colonized previously by Adelges laricis or
Sacchiphantes abietis (det. M. Skrzypczynska). Disintegration of buds was also ob-
served, but mainly on older trees (Phot. 6). Cones with conidiomata of S. conigenus
either formed normally or showed symptoms of atrophy (Phots. 7-9). Sirococcus
conigenus was isolated only sporadically (Walbrzych, Zdroje) from living,
symptomless needles or from chlorotic needles from shoots of P. abies with no
symptoms of blight.

Phot. 9. Cone scales with Sirococcus conigenus
conidiomata (photo by T. Kowalski)

Discussion

Smith et al. (2003) pointed out that isolates regarded as S. conigenus may consist
of more than one taxonomic entity. Isolates from Cedrus, Larix, Picea and Pinus from
Europe and eastern and western North America were included into P group (as
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true S. conigenus) and isolates from Cedrus and Tsuga from western North America
were included into T group (Smith et al. 2003). An additional S group was differen-
tiated for isolates from Picea from Canada and Switzerland by Konrad et al. (2007).
Two new species, i.e. S. piceicola (for group S) and S. tsugae (for group T) were de-
scribed on the basis of morphological characters of colonies and spores, and molec-
ular analyses (Rossman et al. 2008).

Morphology of conidiomata, conidiophores and conidia of isolates found on P.
abies shoots, needles and cones in Poland suggests the occurrence of S. conigenus sensu
stricto. The research done in Poland shows that, although S. conigenus occurs mainly
on P. abies, it can also colonize Picea pungens (Kowalski, unpublished). Infection of
other coniferous trees, including the intensively studied Pinus sylvestris, by S. conige-
nus has not been observed (Kowalski and Domanski 1983, Kowalski 1998).

Symptoms associated with the occurrence of S. conigenus on shoots in Poland
were similar to those observed in other countries of Europe (Halmschlager et al.
2000, Lilja et al. 2010, Blaschke et al. 2009). Apart from dying of shoots, top-dying
was observed in Austria and Germany (Halmschlager et al. 2000, Blaschke et al.
2009). Though such symptoms occur also in southern Poland, their causes seem to
be more complex (Kowalski, unpublished). There were differences in characters of
symptoms on cones. Infected cones in Poland showed symptoms of atrophy, which
had not been observed elsewhere in Europe. Sirococcus conigenus infected seeds
caused severe damage to seedlings in forest nurseries in North America (Suther-
land et al. 1981). Seeds and seedlings were not analysed in Poland and current
knowledge does not allow conclusions on the occurrence of S. conigenus on them. It
seems, however, that its occurrence in seeds may result from the common occur-
rence of its conidiomata on cone scales. Conidiomata on cones can be a significant
reservoir of S. conigenus inoculum, which can spread and be a threat to spruce seed-
lings. Observations showed that damage caused by Adelges laricis and Sacchiphantes
abietis may be among the factors predisposing P. abies trees to infection by S.
conigenus.

There is no evidence that S. conigenus occurs commonly as an endophyte in living,
symptomless needles of P. abies in Poland. If it occurred endophytically, however,
this would help its pathogenic colonization of trees subjected to stress, which sup-
ports earlier observations in My$lenice Forest District (Kowalski and Rys$ 1996).

Death of shoots of P. abies can be caused locally in Poland also by Gremmeniella
abietina. This fungus does not, however, cause crook deformation of shoots (Ko-
walski 2000, Nowik 2003).
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Streszczenie

WYSTEPOWANIE SIROCOCCUS CONIGENUS I SYMPTOMY
TOWARZYSZACE PORAZENIU PICEA ABIES PRZEZ TEN GATUNEK

W pracy przedstawiono wyniki badan prowadzonych w latach 2007-2010 nad
wystepowaniem Sirococcus conigenus na Picea abies i nad symptomami chorobowymi
towarzyszacymi porazeniu przez ten grzyb w potudniowej Polsce. Uwzgledniono
takze przypadki S. conigenus stwierdzone w trakcie badan realizowanych w okresie
ostatnich 20 lat. Sirococcus conigenus wystepowal na terenie 12 nadle$nictw (na-
lezacych do czterech RDLP), trzech parkéw narodowych oraz w lasach doswiad-
czalnych w Krynicy-Zdroju. Pyknidy sprawcy byly obecne na porazonych sadzon-
kach w szkétkach lesnych, na pedach, igtach i paczkach w mlodych oraz dojrzatych
drzewostanach, a takze na szyszkach wiszacych na drzewach i lezacych w dnie
drzewostanu. U porazonych drzew obserwowano lokalne nekrozy na pedach, wy-
kruszanie paczkéw, zamieranie peddéw bez objawdw znieksztalcen, zamieranie pe-
déw powiazane z ich deformacjami oraz atrofie szyszek. W niektérych terenach
znieksztatcone pedy P. abies, zasiedlone przez S. conigenus, byly uprzednio uszko-
dzone przez Adelges laricis lub Sacchiphantes abietis. Z zielonych lub chlorotycznie
przebarwionych igiet na zywych pedach swierka bez objawéw nekroz S. conigenus
izolowano tylko sporadycznie.
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