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ABSTRACT

Turkey has a rich biological diversity due to its geographical feature. Uludag mountain is one of the Important Plant
Areas of Turkey. Thus, native plant species are threatened due to various environmental factors and human damage.
The micropropagation possibility for Aubrieta olympica Uludag endemic threatened plant species, were investigated in
this study. The effect of different concentrations of agar and different levels of pH were evaluated on shoot
development. During the proliferation stage, the best development occured at 0.6% agar and pH 5.7-5.8. Shoot tips and
internode explants were the best source for the highest shoot induction of A.olympica species. The best results for shoot
formation were obtained with 0.5 ppm Kinetin and plant growth regulators free Murashige and Skoog medium.
Elongated shoots were rooted in the Murashige and Skoog medium supplemented with different concentrations of
indole-3-butyric acid, indole-3-acetic acid, and also a medium without plant growth regulators. However, A4.olympica
shoots spontaneously rooted on plant growth regulators free medium. Shoots which developed roots were transferred to
greenhouse, successfully. The results of this study could be utilized for conservation purposes of endemic and
endangered plant species.
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ENDEMIK, NESLi TEHLIKE ALTINDA OLAN AUBRIETA OLYMPICA BOISS. BiTKi TURUNUN IN
VITRO ORTAMDA COGALTILMASI

oz

Tirkiye cografik oOzelliklerinden dolay1r zengin bir biyolojik cesitlilige sahiptir. Calisma alanimiz olan Uludag,
Tiirkiye’nin Onemli Bitki Alanlarindan birisidir. Bununla birlikte, dogal bitki tiirlerimizin nesilleri, gesitli cevresel ve
insan faktorlerinden dolayi tehlike altindadir. Calismamizda, Uludag endemigi olan ve nesli tehlike altinda olan
Aubrieta olympica tiiriniin doku kiiltlirii sartlarinda ¢ogaltilma imkani arastirtlmistir. Farkli agar konsantrasyonlari ve
farkli pH degerlerinin siirgiin gelisimi tizerine etkileri degerlendirilmistir. Cogaltma asamas: siiresince en iyi siirgiin
gelisimi % 0,6 agar ve pH 5,7-5,8’de meydana gelmistir. 4. olympica bitkisinde siirgiin rejenerasyonu i¢in en iyi
eksplant kaynaginin siirgiin ucu ve internod oldugu tespit edilmistir. En iyi siirgiin rejenerasyonu 0,5 ppm Kinetin ve
biiylime diizenleyici igermeyen igeren Murashige and Skoog besin ortamlarinda elde edilmistir. Yeterli uzunluga
ulagmus stirglinler farkli konsantrasyonlarda indol-3-biitirik asit, indole-3-asetik asit ve biiyiime diizenleyici igermeyen
besin ortaminda koklendirilmistir. Bunun yaninda, 4.olympica siirgiinleri bitki biiyiime diizenleyici icermeyen besin
ortaminda kendiliginden koklenmistir. Koklenen siirgiinlerin sera sartlarina basarili bir sekilde adaptasyonu
saglanmigtir. Bu c¢aligma sonuclari, diger endemik ve nesli tiikenmekte olan bitkilerde yapilacak olan koruma
¢alismalarina temel olugturacaktir.

Anahtar kelimeler: Cogaltma, Uludag, Bitki biiyiime diizenleyiciler.

1. INTRODUCTION

Aubrieta olympica Boiss., belonging to the Brassiaceae family, is an endemic and endangered perennial species. This
natural populations are located Uludag mountain in Turkey. Uludag mountain is the highest mountain in the Marmara
region, including Thrace and the north-western side of the Anatolian peninsula. The climate of the mountain changes
from the base to the alpine belt and resulting a rich plant diversity. On account of this high plant diversity, Uludag
mountain is one of the Important Plant Areas (IPAs) of Turkey [1].
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Thus, Uludag is most famous centers for winter sports in Turkey. In alpine environments, natural or human disturbances
are very common. The species habitat has been damaged construction of hotels, ski areas, excessive human activities
and use of artificial snow [2-4]. For this reasons, 4. olympica species habitat have been damaged and this species is
classified as Endangered (EN) according to IUCN classification and it is under threat of extinction according to Europe
Important Plant Areas Project (IPAs) [5, 6].

A. olympica species grows on rocks poor in soil and prefers calcareous habitats, especially within rocky clefts. The
species is wide spread on the mountain at altitudes over 2000 m (2000-2450 m). This plant is perennial herb; stems are
prostrate, leaves are oblanceolate, dentate, the lower frequently subopposite, sepals saccate, petals violet, 11-19 mm and
fruits are oblong, flattened. Endemic to Uludag. Flowering specimens of this species can be seen with the rocky clefts
together with other endemics (ie. Senecio hypochionaeus Boiss. var. hypochionaeus, Papaver pilosum Sibth. & Sm.,
etc) at the higher reaches of the mountain in June-August [5, 7].

In recent years, with the increasing withitness of extinction risks, ex situ conservation has been more important. Ex situ
conservation provide recover and rehabilitation of threatened species and their reintroduction into natural habitats under
appropriate conditions [8-11].

A. olympica is rare endemic plant species which is under threat of extinction. The development of a viable
micropropagation protocol, is an effective and rapid method for clonal propagation and conservation of many rare and
endemic species [12-16]. Up until today, no study has been initiated on in vitro propagation of 4. olympica. Therefore,
in the present research it is aimed to develope a successful in vitro regeneration system for A. olympica from shoot tips
and internodes under in vitro culture conditions.

2. MATERIALS AND METHODS

Mature seeds of the A. olympica were collected from alpine belt between 2000 and 2400 m of Uludag Mountain during
July-August 2010. Seeds were air dried at room temperature and sealed in sample bags till further use. Seeds of A.
olympica was surface sterilised in 0.5, 1 and 2% sodium hypochlorite (NaOCl) with a few drops of the surfactant
Tween-20 for 10 min, then rinsed three times with sterile distilled water. Seeds germinated in a growth chamber at
21/16 °C and 16/8 h photoperiod on Murashige and Skoog (MS) medium supplemented with 3% sucrose [17]. In order
to study the effect of different agar concentrations on shoot multiplication, MS medium was modified using different
concentrations (0.6, 0.7, 0.75, 0.80%) of agar. The pH of the medium was adjusted between 5.7-7.0 (5.7, 5.8, 6.0, 6.5,
7.0) and autoclaved at 121 °C and 1.1 atm for 20 min. Seeds were aseptically transferred into Magenda vessels
containing MS medium [18]. Each trial consisted of five magenda dish containing ten seeds. Three replicates were used
for each treatment.

Seeds germinated after 9-15 days. 4. olympica shoot tips and internode explants were removed from 30 days old in vitro
germinated seedlings (Figure la). Full strength MS basal medium with different concentrations of 6-benzylamino
purine (BAP) (1, 2, 4, 6, 8 ppm) and kinetin (Ki) (0.5, 1, 2, 3 ppm) were used for in vitro multiplication responses. Plant
growth regulator free medium was used as control. Subculture was achieved three times for eight weeks.

The regenerated shoots (2 to 3 cm) were excised and induvidually transferred into MS medium without plant growth
regulators (control) or with various concentrations of indole-3-butyric acid (IBA) (0.5, 1, 1.5, 2 ppm) and indole-3-
acetic acid (IAA) (0.5, 1, 1.5, 2 ppm) to test the rooting potential. The number of roots per shoot, root lengths and
rooting percentage were determined after 8 weeks from the culture initiation. Rooted plantlets were acclimatized in a
growth chamber and transferred to 16 cm pots containing 2:1 torf and perlite, and were grown under greenhouse
conditions.

Each treatment had three replicates containing five explants in each culture vessel. Collected data were subjected to
one-way analysis of varience (ANOVA, SPSS for Windows 18.0) and the post hoc analysis was performed using
Duncan’s multiple range test. Graphs were prepared using SPSS.







