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Abstract — This study was conducted in order to determine the agents of shoot blight and dieback of
Calabrian pines at Agl Gokdere, Isparta province, in 2005 and 2006. Ninety trees were selected
systematically in the stand. One dead branch from each tree was cut and the shoots were investigated
under the stereomicroscope for the presence of fungal stru@pteseropsis sapindayko & Sutton

and Truncatella hartigii(Tubeuf) Steyaert were common fungi, with the observation frequencies of
21.1% and 46.7%, respectively. Pathogenicity of two fungi was investigated by winter and spring
inoculations on Calabrian and Crimean pine. After eight months incubation period, the lesion sizes
were measureds. sapineavas found to be quite aggressive and large lesions formed on both hosts
while lesions caused bl. hartigii did not differ significantly from the control.

Calabrian pine / Crimean pine / dieback / pathogenicity

Kivonat — A Sphaeropsis sapinea Dyko & Sutton és aPinus brutia Ten. hajtaspusztulasa
Délnyugat-Toérokorszagban. E tanulmany célja a kalabriai fefly hajtaspusztulasaért és
szaradasaért felid kérokozdék meghatarozasaas Gokdere térségében, Isparta vidékén 2005-
ben és 2006-ban. Az allomanyban rendszeresen kilencven fat valasztottunk ki. Minden farol
levagtunk egy-egy elhalt agat és szterebmikroszkép alatt megvizsgaltuk a gombaszervezetek
jelenlétét a hajtasokon. Sphaeropsis sapine@yko & Sutton és druncatella hartigii(Tubeuf)
Steyaert gombak esetében 21,1%-0s, illetve 46,7%-0s gyakorisagot allapitottunk meg. A két gomba
patogenitdsat téli és tavaszi mesterségeséziessel vizsgaltuk a kaldbriai és a krimi fényNyolc

hénap inkubacios i elteltével megmértik a nekrdzisok nagysagass.Asapineamegleheisen
agresszivnek bizonyult, mindkét gazdan nagyniénekrozisokat okozott. AT. hartigii okozta
nekrézisok a kontrolltdl szignifikAnsan nem kulénboztek.

kalabriai fenyé / krimi feny 6 / pusztulas / patogenitas

1 INTRODUCTION

Mediterranean region of Turkey exhibit a rich diversity of forests ranging from coniferous to
deciduous trees belonging to this mild climatic zone. There are single-species forests of
softwood and hardwood trees, and also mixed forest formations. The most frequently
occurring coniferous forest in the Mediterranean belt consis®irafs brutia Ten.Pinus
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nigra Arn. (Lamb.) HolmboeAbies ciliciaCarr. andCedrus libaniA. Rich. The highway
from Isparta to Antalya where the Calabrian pinenpdtion was managed is attractive and
famous for domestic and international guests with gpecial mountainous landscape,
Liguidambar orientalid_. protection area and also for many other natoealuties.

Shoot dieback of coniferous trees caused by fuageheconomic importance when it
causes tree to loose its vitality (Butin 199Gixococcus conigeny®C.) P. Cannon & Minter
(syn. S. strobilinusG. Preuss) (Hartig 1893, Klein 1987, Minerbi 198Vulf — Maschning
1992, Neumdller 1994, Anglberger — Halmschlager 330G phaeropsis sapineByko&
Sutton (syn. Diplodia pineg (Brookhouser — Peterson 1971, Peterson 1977), and
Gremmeniella abietingLagerberg) Morelet. (Yokota et al. 1974, Setéffal. 1975, Gibbs
1984, Laflamme 1993) are among most common agémhte alisease all over the world.

Shoot dieback of. brutiahas devastating effects from the beginning of 2@04estern
part of Taurus Mountains located in Mediterraneiéen &f Turkey. Calabrian pine plantation
(app. 16 352 ha) in gagl Gokdere, Isparta province exhibits unhealthy appece,
specifically characterised with branches carryiagdishoots.

The objective of this study was to find out the saluagent of the serious damage
observed on Calabrian pine plantation sag\ Gokdere.

2 MATERIAL AND METHOD

A field study was conducted in July 2005 afagy Gokdere. A Calabrian pine stand, which
was as homogenous as possible regarding to treesd shoot blight symptoms, was chosen
for the investigation. Ninety trees were selectgstesmatically within the stand. One dead
branch from each tree was cut and the shoots weestigated under the stereomicroscope
for the presence of fungal structures. The fungrewelentified based on conidial and
pycnidial morphology (Sutton 1980). Fungi were atsmated from the shoots having dieback
symptoms and kept as PDA slants for further studies

Virulence of the fungal isolates was investigate®005-2006, by inoculating branches
of P. brutiaandP. nigra. Pathogenicity testaere carried out in two different inoculation
trials using one isolate of each fungus with teplicates.

Healthy looking shoots of 15 years &d brutiatrees were inoculated in December 2005
and April 2006 (as winter and spring inoculatioims)he same area where the field study was
performed. In addition, shoots of 15-year-8ldnigrawere inoculated in April 2006 near the
main campus of Suleyman Demirel University.

Inoculations were performed on a healtly branctogabl 15 mm) of the trees. In each
tree outer bark was removed with a cork borérs(mm), and the hole was filled with a plug
of actively growing mycelium of each fungus culwi®@week on PDA at 25°C. The hole was
covered with parafilm to retard desiccation. Afder eight month incubation period, branches
were cut and the length of the cancers was meadtvedi were re-isolated from the cankers.

Data were statistically analysed by using SPSSwsoft programme and means were
compared by Duncan’s multiple range test (p = 0.05)

3 RESULTS AND DISCUSSION

As a result of the field worksphaeropsis sapindayko & Sutton (synDiplodia pineg and
Truncatella hartigii(Tubeuf) Steyaert were commonly found on the shodt80 collected
branches, with the observation frequencies of 21atb 46.7%, respectively. Similarly, it
was reported thal. hartigii was one of the most common fungi occurring on Aastpines
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infected withS. sapinegDiminiae 1994, Jurc 2005, Milijasevic- Karadzie(Z). S. sapinea
andT. hartigii were also found to be the most common fungi isdldtom pine cones and
seeds (Vujanovic et al. 2000).

S. sapineas a latent fungal endophyte of coniferous tre@siaing throughout the world
(Eldridge 1961, Punithalingam - Waterston 1970,hNlits et al. 1977, Sutton 1980, Swart -
Wingfield 1991 a, b, Hausner et al. 1999, Flowe@91). Although the existence of the
fungus was reported in Marmara Region (Unligil -téin 1993), its damage, pathogenicity
and distribution have not been studied for TurkBye fungus causes devastating effects in
plantation sites, especially where susceptiileus spp. are extensively planted. As it is an
opportunistic pathogen, predisposition due to @&taf biotic and abiotic stress factors can
also result in this naturally being fungus causnfgstantial deaths in pine plantations (Bega
et al. 1978, Swart et al. 1987, Nicholls - Ostr@@9Palmer 1991, Swart - Wingfield 1991,
Stanosz - Cummings-Carlson 1996). Poor sites, titaingil, snow and insects are among
stress factors (Chou 1987). Our plantation sisursounded with mountains located in a large
valley, which has high summer temperatures caudiagght stress for the trees. Pine Stem
Borer, Pine Sawfly and Pine Engraver Beetle arecttimemon insects in this location. Apart
from the site properties, origin of the seeds edsrgs is known among important factors for
the adaptation and healthy growth of the treefénpiantation sites. Reliable data confirming
the origin of the planting material does not alwassst in Turkish forestry practice.
Appropriate silvicultural treatments such as prgrémd thinning also affect future health and
survival of the plantation.

In the pathogenicity test, winter inoculations Bnbrutia and spring inoculations on.
brutia and P. nigra with both fungi resulted in lesions with differesizes. Lesion sizes
caused byl. hartigii did not differ significantly from that on the cool shoots, bu§. sapinea
was found to be quite aggressive and cause laegamis(Table 1andFigure 1).Results of
Milijasevic and Karadzic (2007) who mentioned thathartigii occurred as a weak parasite
or saprophyte on shoots coloniseddysapineasupported our findings.

Table 1. Lesion lengths on P. brutia and P. nigranizhes caused by S. sapinea and
T. hartigii inoculations

Lesion length (mm)

Treatments P. brutia P. nigra
Winter inoculation Spring inoculation Spring inoatibn
S. sapinea 47,6 a* 96,9 a 445 a
T. hartigii 92 b 171 b 74 b
Control 54 b 58 b 70 b
Means B A
A B

* Means in the same column followed by the sameelwase letter and means in the same row showneby th
same uppercase letter were not significantly diffiéfrom each other according to Duncan’s Multiglege
test (P=0.05)

Spring inoculations witls. sapineacaused bigger lesions than winter inoculations on
P. brutia.lt can be due to higher temperatures, causing ffapigial growth and predisposing
the trees. Between two host speckesbrutiaseems more succeptible against both fungi than
P. nigra But climatical conditions of two sites may be thain factor causing the significant
difference between lesion lengths on the trBesigraplantation area has lower temperature
and humidity than 4ag1 Gokdere. Extensive pycnidia formation was obsgrueder the
barks ofS. sapineanoculated shoots.

Acta Silv. Lign. Hung. Spec. Edition, 2007



98 Dogmuw-Lehtijarvi, H. T. — Lehtijarvi, A. — Karaca, G.Aday, A.G.

Figure 1. Lesion inoculated with S. sapinea (rigahd) and control treatment (left)

In conclusion,S. sapineavas found to be the main agent of the shoot bliigtase of
Calabrian pines in the Mediterranean region of €yrkThis is the first report of the fungus
for this part of our country. Further research eeded on the biology, host range and
economical importance of the pathogen.
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