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ABSTRACT

In this study, the germination requirements of three species from alpine belt of Uludag Mount;
Gypsophila olympica Boiss., Matthiola montana Boiss. and Silene rhynchocarpa Boiss. We tested the
germination under (20 °C) dark, (20 °C) continuous light, and photoperiod 20/10 °C (12/12h) with
distilled water. Different germination behaviour was found for these three species from closely relat-
ed habitat conditions. G: olympica showed similar germination percentages in dark, light and pho-
toperiod, and germinated faster in light (3.9 days). S. rhyncocarpa germinated 100 % at all the three
conditions but faster in dark with 2.0 days. M. montana seeds were found to require light for germi-
nation. The germination was 27.2 % at dark, whereas the seeds were germinated 90 % under pho-
toperiod. The results can be useful for both in situ and ex situ conservation of these plant species.
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ULUDAG’DA YETISEN UC ALPiN TURUNUN TOHUM CiMLENME DAVRANISLARI
0z

Bu c¢alismada, Uludag alpin bolgesinde yetisen Gypsophila olympica Boiss., Matthiola montana
Boiss. ve Silene rhynchocarpa Boiss. tiirlerinin ¢imlenme gereksinimleri arastirilmigtir. Cimlenme tic
farkli ortamda ve saf su ortaminda test edilmistir: Karanlik (20 °C), 151k (20 °C), fotoperiyot 20/10 °C
(12/12 saat). G. olympica tiiriiniin her {i¢ ortamda da benzer ¢imlenme yiizdeleri gosterdigi, fakat 1g1k-
ta daha hizli ¢imlendigi bulunmustur (3.9 giin). S. rhynchocarpa her ii¢ durumda da % 100 oraninda
¢imlenmis fakat karanlikta daha ¢abuk ¢imlenmistir (2.0 giin). M. montana tohumlarinda 1s1k ihtiyaci
tespit edilmistir. Karanlikta % 27.2 ve fotoperiyotta % 90 oraninda ¢imlenme bulunmustur. Elde
ettigimiz bu veriler, bir tanesi tehlike altinda olan bu tiirlerin ileride muhtemel ex situ veya in situ
olarak korunmalaria kaynak olusturabilir.
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1.INTRODUCTION

Seed germination and subsequent seedling
establishment is one of the critical stages of any
plant and it influences the persistence of its pop-
ulations (Grubb 1977; Harper 1977. Bu et al.
2008). It is known that physiological and envi-
ronmental factors such as temperature and light
interact to regulate dormancy release as well as
speed of germination (Allen et al. 2007; Finch-
Savage and Leubner-Metzger 2006). There is a
large number of endemic species found in alpine
habitats (Vare et al. 2003), and most alpine
species have dormant seeds, exhibiting mainly
physiological dormancy (Billings and Mooney
1968; Baskin and Baskin 2004).

In alpine regions, different localities can
reflect some microtopographical differences and
change sharply (Billings and Bliss, 1959; Miller
1982; Korner 1999). In accordance with the envi-
ronmental conditions, alpine plants show high
variations in the germination behaviour. Thus,
the germination timing has a critical importance
in alpine habitats because the growing period is
short (Bliss 1971; Urbanska and Shiitz 1986,
Chambers 1989). It is believed that no universal
mechanism for alpine species germination
(Gimenez-Benavides et al. 2005). Furthermore,
the alpine plants generally have some dormancy
mechanisms to protect germinated seedlings
from the unfavourable conditions of winter
(Korner 1999).

Baskin and Baskin (2004) defined dormant
seed as, the one that does not have the germina-
tion ability in a certain time period under normal
environmental factors that encouraging for ger-
mination in other circumstances. The germina-
tion features have undergone development
among the species in a different way for adapta-
tion to the environment, so the germination
occurs when conditions are suitable for a new
generation (Finch-Savage and Leubner-Metzger
2006). Dormancy properties are often similar for
closely related taxa (Karlsson and Milberg 2007),
but can be different within a family even among
neighbouring species (Karlsson et al. 2008).

Investigations of the germination ecology of
alpine plants are scarce; and the factors and
mechanisms regulating the germination in alpine
habitats are poorly known (Baskin and Baskin
1998; Kirmizi et al. 2011; Giileryiiz et al. 2011;
Arslan et al. 2011). In this study, we aimed to
obtain the basic information on germination pref-
erences of three species Gypsophila olympica
Boiss. (Endemic and endangered), Silene ryn-
chocarpa Boiss. (Caryophyllaceae), and
Mathiola montana Boiss. (Brassicaceac)
(Endemic) growing on alpine site of Uludag
Mount. Gypsophila olympica is known only from
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a single locality in Turkey (Uludag Mount) and is
represented by about 1000 individuals. In addi-
tion, its habitat subjected to construction of ski
runs and overgrazing. The germination require-
ments of those species were not previously stud-
ied.

2. MATERIAL and METHODS

2.1. Species Descriptions

Matthiola montana Boiss. (Brassicaceae) is
a perennial herb with stout stems. Lower leaves
are very narrowly oblanceolate, white tomentose
to subglabrous. Flowers are brownish to yellow-
ish. Fruit is silique and erect, narrowly oblong.
Species is endemic and grown on stony slopes up
to 2300 m. This species is distributed on south
and west Anatolia. The flowering time is on May
and July (Davis 1965).

Gypsophila olympica Boiss.
(Caryophyllaceae) is a caespitose perennial
species with woody rhizomes. Stems are numer-
ous, unbranched, 3-15 cm, glabrous. Leaves are
linear, triquetrous, acute, scabrid at margins and
mostly congested at base. Flower clusters are sin-
gle (rarely two), terminal. Species is endemic and
known from Uludag Mount. Flowering time is on
July to August. It grows on limestone rocks. Its
altitudinal range varies between 2000 and 2500
m. (Davis 1967).

Silene rhynchocarpa Boiss.
(Caryophyllaceae) is a perennial herb with erect
stems; leaves have silky hairs, mainly glandular
and sticky hairs at above. The basic leaves are
linear, very narrow lanceolate. Stem leaves were
narrow elliptic to oblanceolate, smaller than
basic leaves mostly have silky hairs. Flowers
white and have ovoid capsules. It grows on rocky
slopes and screes between 1500 and 3600 m
(Davis 1967). Species widespread on throughout
Anatolia such as Bursa Uludag Mt (A2) Amasya
Ak Mt (AS), Sivas Yildiz Mt (A6), Izmir: Boz Mt
(B2), Konya Sultan Mt (B3), Antalya: Elmali Mt
(C2), Isparta Dedegol Mt (C3) Hakkari Kara Mt
(C9) etc.

2.2. Seed Collection

Mature seeds of G. olympica, S. rhyn-
chocarpa and M. montana were collected from
alpine belt of Uludag Mountain between 2100-
2300 m altitudes on September 2008. Seed col-
lection was made from about 100 ha area. Seeds
of each species were collected at least 30-50 ran-
domly selected individuals. Seeds were air-dried
immediately upon collection, for one week, and
then stored dry in a paper bag at room tempera-
ture for about 1 month (18-20 °C) until they were
used in the germination tests.
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2.3. Germination Tests

The germination experiments were conduct-
ed under (20 °C) continuous dark, (20 °C) con-
tinuous light, and photoperiod 20/10 °C (12/12h)
with distilled water. Four replications of 25 seeds
per Petri dish were sown on sterile plastic 9 cm
Petri dishes. Seeds were checked for germination
daily. Seeds were regarded germinated when the
radicle emerged from the testa. For application of
dark treatment, Petri dishes were wrapped with
aluminium foil. Seeds incubated in dark treat-
ments were checked under dimmed laboratory
conditions. Final germination percentage and
mean germination time (MGT) were determined
according to Kirmizi et al. (2011).

3. Results and Discussion

Seed dormancy and germination patterns of a
plant can be affected by various components like
local environmaental conditions, climate, soil
quality and the position of seed in mother plant
(Karlsson et al. 2008). In this study, none of the
studied plant species exhibited dormancy. Final
germination percentage and mean germination
times of Gypsophila olympica, Silene rhyn-
chocarpa, and Matthiola montana seeds for differ-
ent treatment series were given in Table 1.

Gypsophila olympica was germinated at sim-
ilar percentages at three different treatments. The
highest germination was 94 % at photoperiod con-
ditions (Fig. 1A). But seeds faster germinated in
continuous light conditions with 3.9 days of MGT.
(Fig. 2A). Dormancy pattern is often similar for
closely related taxa but may differ within a family
even within co occurring neighboring species.
Kirmizi et al. (2011) also found different germina-
tion patterns for three endemic co-existing
Asteraceae species. Moruno et al. (2011), studied
germination ecology of two Gypsophila species
(Gypsophila tomentosa and Gypsophila struthium)
from Mediterranean habitats and found oppor-
tunistic germination behaviour and non dormancy
status of both species suggests that this germina-
tion behaviour makes them highly competitive in
colonizing available and adequate soils.

Silene rhynchocarpa showed almost the same
germination percentages in all treatments as 100 %
(Fig.1B). The faster germination was in dark with
2 days MGT (Fig.2B). Thompson (1970), reported
germination of Silene secundifolia was restricted to
a narrow temperature range between 7- 16 °C and
after ripening was slightly extended the tempera-
ture range.

Table 1.Final germination (% G) and mean germination times (MGT; days) of Gypsophila olympica,
Silene rhynchocarpa, and Matthiola montana seeds for different treatment series. [Values are
means followed by standard deviation (n = 4)]

% G £SD MGT=SD

PHOTOPERIOD | G. obvmpica 94.0= 4.0 6603
S.rlnnchocarpa 100,000 6001

M montana 90.0+5.7 901£0.7

G. ohvmpica 900+3.7 5802

DARKNESS | 5 vipnchocarpa 100.0=0.0 20+£02
M montana 21299 et |

LIGHT G. obympica 896=x65 3902

8. ripmnchacarpa 100.0=0.0 25105

M. montana 76436 5409
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Matthiola montana seems to prefer light condi-
tions for germination. Its germination percentage low
was 27.2+ 9.9 in dark (Table 1), in contrast, it germi-
nated 90 % under photoperiod (Fig.1C). Further, the
faster germination occurred in continuous light with
5.4 days MGT (Fig. 2C). Thanos et al. (1994) report-
ed previously on germination of Matthiola tricuspida-
ta that nearly full germination at 15- 25 °C range and,
germination was suppressed in light. Ellis et al. (1985)
found different germination requirements for
Matthiola incana and Matthiola longipetala as pre-
chilling, potassium nitrate and light. They suggested
that, the photoinhibition of Matthiola tricuspidata
seeds could be related to an unknown substance in
seed coat (Thanos et al. 1994).

For conservation of the threatened or endangered
species, propagation from seed is an efficient and
inexpensive way (Cerabolini et al. 2004; Gimenez-
Benavides et al. 2005).Furthermore, developing ex
situ conservation protocols for threatened species, is
the main objective of the European conservation
strategies (European Council and Planta Europa,
2002). The habitat of these species is at risk due to
land use changes and overgrazing and tourism activi-
ties in the Uludag Mountain (Arslan et al. 1999;
Giileryiiz et al., 1998; Giileryiiz et al. 2005). These
factors can influence the seed production of these
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endemic plant species.

4. CONCLUSIONS

Consequently, we found different germination
requirements of these three alpine species; Silene
rhynchocarpa seeds fully germinated at three different
treatments, Gypsophila olympica seeds were also ger-
minated at similar percentages in all three treatments,
Matthiola montana seeds found to require light for
germination stimulation.

In addition, the data on germination conditions
of these two endemic species could be used in ex situ
conservation management because seed germination
is a part of ex situ conservation, especially for moni-
toring viability and to ensure germplasm regeneration
(Bewley and Black 1994). Seed germination data for
Silene rynchocarpa which is is neither endemic nor
threatened species could be useful for revegetation or
land management studies of its habitat.
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Figure 1. Cumulative germination percentages of Gypsophila olympica (A), Silene rhynchocarpa (B)
and Matthiola montana (C) seeds in different treatments
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Figure 2. The mean Final germination percentages
Gypsophila olympica (A), Silene rhynchocarpa (B), and Matthiola montana (C) seeds in

different treatments

and Mean Germination Times (MGT) of
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