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Abstract

Betula pendula L. is a forest tree species having local distribution areas in Turkey. When it had a wide
distribution area during Late Glacial time of Turkey, its distribution decreased at the end of Late Quaternary. The
purpose of the paper is to discuss its past and present distribution in Turkey, climate features in growing areas by
focusing on the lowest distribution area in Turkey. This species has local distribution areas in mainly east of Turkey
together with Kayseri-Erciyes Mountain. Though, the elevation of common distribution area of this species ranges
between 1300-2850 m in Turkey, we focused on the lowest distribution areas in Munzur Valley 1333-1206 m a.s.l.
The species grows with riparian trees (such as Salix caprea, S.alba, Alnus glutinosa etc.) on valley bottom having
high level of ground water like wetland forest. In Marho Bridge and Joining Point of Mercan River, distribution
of Tamarix gracilis ends and birch trees start to grow. In this altitude it is represented with small stands and
individuals on the river banks. The study area located at bottom land with high level of ground water table and
deep alluvial soil, and semi-dry climate. The reason of its presence here may be these optimum soil and water
conditions. The distribution of the species ceases immediately with the disappearance of bottom land relief. Thus,
that unique and special ecosystem should be protected as a whole.
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Introduction

Due to having three great phytogeographic regions, which are the Mediterranean, Euxine-Colchis
and Irano-Turanian, Turkey has distribution limits of some tree species such as Pinus sylvestris L,
Quercus pontica L., Betula pendula L., and also hosts about 3.000 endemic plant species in junction
areas of these three phytogeographical regions (Davis, 1965-1988; Giiner et al., 2000).

B.pendula, which was subjected to the paper, is most commonly distributed one among the five
Betula species in Turkey. Davis (1982) and Yaltirik (1988) explained that this species grows through
Europe, Anatolia, West Siberia, Caucasian mountains, north and northwest of Iran, and north of Irag.
Within this great distribution area, B.pendula constitutes great forests in northern Europe, Russia, and
Asia, while it has local forests and stands in southern Europe, southern Russia, Ukraine, Kazakhstan,
Turkey, Georgia, Armenia, Iran and Irag. The southernmost border of its distribution is in the Elbruz
Mountains of Iran at 2750 m. Browicz and Zielinski (1982) stated that the northernmost distribution of
the species is on 69" latitude and easternmost is on 105" longitude. In Turkey, the species grows at
central, east and northeast mountains of Anatolia between 1200-2850 m elevations. Bottema (1990)
stated that distribution of the species was wider in early Holocene than that of today in Turkey.

B.pendula trees grow on the volcanic soils in general (Browicz ve Zielinski, 1982). Avcr (2004)
stated that they may also grow on various types of soils because it has very wide distribution area in the
world.

B.pendula, which is a pioneer and high-competitive tree (Bottema, 1990), is also a species
resistant to cold conditions but sensitive to drought. For that reason it grows near to sea level in its
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northern growing regions, and 1500-3000 m a.s.l. in the southern areas. Browicz and Zielinski (1982)
stated that this species has fragmented distribution areas between 1800-3000 m a.s.l in Iran, Iraq and
Turkey, representing with small trees up to 10 m height.

Munzur Valley has the lowest elevation among the Betula species’ southern distribution area (in
Turkey, Iran and Irag). By having a very rich biodiversity, Munzur Valley was assigned as a National
Park in 1971. The criterion of Munzur Valley National Park are having (1) a huge plant diversity, (2)
distribution of Betula trees, (3) a special kind of trouts, and (4) a very rich animal diversity. Furtherly,
Munzur Valley was evaluated as one of the 122 “Important Plant Areas” of Turkey (Ozhatay et al. 2005).
In Munzur Valley, which coincides to B7 Square of Davis’ system, detailed floristic studies were
(Yildirimli, 1995; Davis, 1965-1985; Davis et al., 1988; Vitek et al., 2014, Karaveliogullari et al., 2014;
Armagan, 2016; Yiice Babacan and Eker, 2017) performed and total 1522 taxa were identified. Within
these taxa, 229 taxa endemic for Turkey and 46 of them are endemic for only Munzur Valley.

Woody flora of Munzur Valley is rather rich with the species birch trees (Betula pendula Roth,
B. litwinowii Doluch.), oaks (Quercus L.), junipers (Juniperus excelsa M.Bieb., Juniperus oxycedrus
L.), walnut (Juglans regia L.), willow (Salix alba L.), poplar (Populus nigra L.), alder (Alnus glutinosa
(L.) Gaertn.) and maples (Acer tataricum L., and A. platanoides L.) (Yildirimli, 1995). The purpose of
the present paper is (1) to discuss the distribution area of B.pendula during Late Quaternary and at
present and (2) to evaluate the ecological features of its lowest distribution area in Munzur Valley.

Distribution of Betula in Late Quaternary of Turkey

Pollen analyses performed on the fossil pollen from many locations in Turkey revealed important
results for Betula. Bottema (1990) declared Betula distribution in Late Glacial/Holocene age for Turkey
(Figure 1). In earlier Holocene time, the amount of Betula pollen is low in Turkey, except Van Lake.
Van Lake records have a high amount of Betula pollen in this time. The pollen analyses done in Ova
Lake and Go6lhisar (Burdur) (Bottema and Woldring, 1984), Adiyaman-Golbasi and Urfa-Bozova (Zeist
et al. (1968 (1970)) showed no Betula pollen in young Holocene. History of Betula in late Quaternary
can be summarized as follows (Figure 1):

14.000-12.000 BP: The oldest Betula pollen records are from Lake Yenigaga in the northwest,
Samsun-Ladik in the central north and Karamik Marsh in the central west. The elevations of these areas
range between 700-1000 m a.s.l. The climate was appropriate for growing of Betula and started to spread
to treeless areas in 700-800 meters.

12.000-10.000 BP: In this time interval Betula pollen was common in the west of Anatolia. The
climate was getting better for Betula and it started to spread up to 1300 m a.s.l. in Abant Mountains.
Pollen density in the lakes Abant, Yenicaga, Karamik, Akg6l and Sogiit reached to its highest ratio at
the end of this time. Pollen results confirmed that Betula forests started from 700-800 m a.s.l. (Figure
1).

10.000-8.000 BP: At the beginning of this time lag pollen density in the lakes, Abant, Akg6l and
Sogiit reached its highest level and then started to decrease at the end of this time interval; their
elevations were 1000 and 1400 m. In this time Betula reached the widest area in Turkey and covered the
tree lines in Abant Mountains, and around Lake Abant. After Betula, Abies dominated rapidly in
mountains of Abant (Figure 1). While decreasing pollen density of Betula, Abies pollen density started
to be dominant in west Anatolia.

8.000-6.000 BP: Betula pollen started to decrease rapidly in western 36°E latitude in Turkey. In
this time eastern part (Nemrut Mountain-Sogiitlii-, Lake Van, and even in Lake Urmia in northern Iran
(Bottema, 1986) have a considerable amount of Betula pollen. The pollen results confirmed that Betula
forest moved to the east Anatolia in this time interval (Figure 1).
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6.000-4.000 BP: During this time, amount of Betula pollen started to decrease in eastern Anatolia.
Only a small amount of a revival of Betula pollen was found in Abant Lake in the west (Figure 1).
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Figure 1. Betula pollen distribution during Late Quaternary in Turkey. (1 KYR= 1000 years Before Present-
BP). Because pollen of Betula can be identificated as genus level, this data includes total pollen of all Betula
species. Three dimensions of black circles can be seen in the last six small maps. Bigger one shows high amount
of pollen, medium one shows middle amount of pollen, and small one indicates low amount of pollen.

4.000-2.000 BP: Betula pollen were seen again in Abant records. This time is second suitable
interval for growing of Betula in northwest of Anatolia. Bottema and Woldring (1990) called this phase
“Beysehir Occupation Phase” and climate was near to optimum for Betula (Figure 1).
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2.000-Present: Betula trees are completely extincted from west Anatolia except only a limited
distribution area in Kayseri-Erciyes Mountain (2.400 m). Local distribution areas remained in the east
and northeast of Anatolia (Figure 1).

Bottema (1990) stated that Betula pollen data were represented by Betula pendula, because this
is a pioneer species and has a competing role compared to other species.

The present distribution of B. pendula

B. pendula has a very wide distribution area in higher latitudes of Northern Hemisphere and small
areas around Black Sea and Hazar Sea. Its south distribution limit is in northern Iran (Figure 3). This
species grows between 1200-2800 m a.s.l. in Turkey, 2750 m a.s.l. in Elburz Mountain of northern Iran
and in lower and higher latitudes (e.g. Kazakhstan, Siberia, northern Russia, and northern Europe)
(Figure 2).

In Turkey, this species distributes north and northeast Anatolia together with an area in Erciyes
Mountain. It constitutes mixture forests, and has not any pure forest in Turkey: A7 Trabzon: Degirmen
Dere, 2100 m; A8 Erzurum: Kop Mountain pass, 2350 m; A9 Coruh: Ardanug, Sakaltutan Mountain,
2230 m; B5 Kayseri: Erciyes Mountain, Selimiye Gartrasu, ¢. 2800 m; B7 Tunceli: Ovacik, source of
Munzur River, B8 Mus: Varto, foot of Bingel Mountain. at Gestemert G., 1585 m; B9 Bitlis: crater of
Nemrut Mountain, 2400 m; B10 Agri: West side of Kiigiik Agr1 Mountain, 2500 m, often dominating
on volcanic soils in the early stages of succession (Browicz, 1982).

Mayer and Aksoy (1998) explained that Sorbus aucuparia, Berberis integerrima, Juniperus
communis, Ribes orientale, Rosa pimpinellifolia, Cotoneaster sp., Daphne oleoides, Epilobium
angustifolium and Dactylis glomerata are the mixed species in 2200-2380 meters of Biiyiik and Kiigiik
Agr1 Mountains. Schrub forms of Betula are seen up to 2780 m. At 2600-2800 m of Nemrut Mountain
(Van Lake) the same form of trees are seen, and they constitute a mixed forest with Juniperus communis
subsp.nana, Cotoneaster nummularia, Crataegus curvisepala, Rosa pulverulanta, Astragalus aureus
and A.eriocephalus (Pesmen, 1973).
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Figure 2. Distribution of Betula pendula in the world. It distributes mainly in higher latitudes and has local
areas in the south (Caucasia, Turkey, Iran and Iraq)
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The Climate of distribution areas

According to Koppen’s climate classification (Dénmez, 1984), all growing sites of B. pendula
have “D Climate Belt” because mean minimum temperature of the coldest month is lower than -3 °C,
and mean maximum temperature of the hottest month is over 10 °C. One of the most important climate
factors of these sites is having high amount of snow coverage and soil freezing. Due to being wet
through the year, climate type is Dfc (having a heavy winter, short and cool summer, and precipitation
through the year). All sites have the same climate type according to the Képpen’s climate classification.

According to the Ering’s climate classification (DM, 1972), the climate of the growing areas in
Turkey show different climate types from semi-humid to very humid (Table 1; Figure 3). Kayseri,
Trabzon and Agr1 showed the same climate type “Semi-humid climate type”. Bitlis and Mus have very
humid climate type and Tunceli, Erzurum and Artvin are humid. Lowest mean of minimum temperature
is -11.9 °C in Artvin, and highest mean of maximum temperature is 27.7 °C in Munzur Valley. The
highest differences in climate parameters may be seen between Munzur Valley and Artvin (Figure 3).
The growing areas in Artvin have a high amount of precipitation no water deficit exist. On the contrary
Munzur Valley has a high temperature and low precipitation during summer time.

Table 1. Classification of climate calculated using Ering Formula*. The numbers in Table show
precipitation index.
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*According to Ering Formula, 0-8 very dry, 8-15 is dry, 15-23 is semi-dry, 23-40 is semi-humid, 40-55 is
humid, 55< very humid.
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Figure 3. Climate diagrams of the distribution areas in Turkey
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Maximum, mean and minimum temperatures in the coldest (January) and hottest (August) months
are seen in Figure 4. Maximum, mean and minimum temperatures in August range around 25 °C, mean
15-20 °C and around 10°C, respectively. The hottest site is Munzur Valley in August. Maximum, mean
and minimum temperatures in January are 1 to -2 °C, -4 to -8 °C, and -8 to -12 °C, respectively. The
coldest growing area in the distribution area of B. pendula is in Artvin. Minimum temperature is
moderate in Munzur Valley, which is its lowest distribution area (Figure 4).
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Figure 4. Maximum, mean and minimum temperatures of the distribution areas of Betula pendula trees in
August (up) and January (low)

Results and discussion

This species grows in a very wide ecological amplitude from Siberia to Iran and throughout
northern Hemisphere, and from sea level to 3000 m a.s.l. Our findings show that the lowest distribution
area of the species in Turkey, Iraq and Iran is the Munzur Valley. The altitude of the lowest distribution
is 1206 m and the species is represented with small riparian vegetation as small forest stands and
individual trees. It grows from springs (1333 m a.s.l) down to 1206 m a.s.l. in Munzur Valley.

Munzur Valley has a bottom and flat area between steep slope hills around the city of Ovacik
(Figure 5). Probably eroded soil was accumulated to this wide plain and soil depth increased over the
time. Because the area is nearly flat, flow rate of the Munzur River is rather slow here. This condition
may create an optimum growing area for B.pendula trees here. Because, the trees grow only on river
banks and the bottom flatness around the river, having high level of ground water and similar to wetland
(Longoz) forest conditions.
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Figure 5. A general view of the distribution area of B.pendula in Munzur Valley.

Detailed observations on the presence of B.pendula from the spring to down in Munzur Valley
were given as follows (Figure 6):

E0m

Figure 6. The locations of the B.pendula in the Munzur Valley

1. Kirkgozler/Munzur Springs (39° 19' 51" N —39°03' 22" E / altitude is 1333 m): In this site young Betula
pendula trees grow of which diameters of breast hight (DBH) of the trees are less than 8 cm and may be
plantation. B. pendula trees grow with Quercus cerris, Ulmus glabra, Acer monspessulanum subsp.
ibericum, Populus nigra, Salix alba and Juglans regia.

2. Yesilyaz1 Village (39°20' 02" N — 39° 04' 21" E and 39°20' 12" N —39°04' 54" E / altitude is 1308 m):
After 800 m from Ziyaret Village down to Yesilyaz1 Village a rectangular Betula pendula stand exists
at approximately 100-150 m width and 750-800 m length. According to the Management Plan of Forest
Service, the area covers 3 ha. This stand has old trees up to 1 m in DBH and 20 m height. Because of
having a dense canopy closure, no woody vegetation was observed under the canopy, and Salix alba
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trees around the stand grow. In May 18", 2017, level of groundwater was rather high and most of the
stand soil was under water like a wetland forest (Figure 7 and 8).

Figure 7. The stand in Yesilyaz1 Village. It looks like a longoz forest (Foto: Murat Aygiil)

. Adakoy (39° 20" 13"N — 39° 05' 14"E and 39° 20' 39"N — 39° 06' 38"E / altitude is 1290 m): After the
stand in Yesilyaz1 Village, around Adakdy Betula pendula is represented with an open woodland and
individual trees. Trees are about 20 cm in DBH and 15 m height. Woody species in understory vegetation
Salix amplexicaulis, S.caprea, Amygdalus webby, Frangula dodonei subsp.pontica, Viburnum orientale.
This stand is wider than that in Yesilyazi, and length of one direction of the covered are is 2.000 m and
lies in both sides of the Munzur River covering about 20 ha (Figure 9). Within this stand an area
composed of only Betula pendula and Salix caprea, where the soil is waterlogged. These two stands of
Betula pendula were proably one forest before and after constructing the Yesilyazi Bridge and road, it
was fragmented to two stands.
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Figure 8. A stand of B.pendula from Yesilyaz1 Village (Foto: Murat Aygiil)
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Figure 9. The stand in Adakoy Village. It looks like a longoz forest (Foto: Murat Aygiil)

. Joining point of Aksudere River to Munzur River (39° 21' 03"N — 39° 15' 25"E / altitude is 1280 m):
After 13-15 km from Adakdy, B.pendula trees were observed again, covering about 20% of the area. In
this stand this species is represented with young trees and grows with Salix caprea, S.alba,
S.amplexicaulis, Alnus glutinosa subsp.glutinosa and Acer tataricum.

. Mercan River: This is one of the branches of the Munzur Valley. Differing from the other sites, about 4
km north of the river a Pinus sylvestris subsp.hamata stand was observed. Quercus petraea
subsp.pinnatiloba is the other tree species in the stand. Here in this area B.pendula grows from the river
up to the P.sylvestris stand (Altitude is 1230 m).

. The area between Marho Bridge and Joining Point of Mercan River (39° 20' 56"N — 39°18' 04"E / altitude
is 1220 m): There are B.pendula trees constituting a mixed stand and covering an area of about 30 ha

9
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with the species Alnus glutinosa subsp.glutinosa, Pyrus syriaca, Fraxinus angustifolia subsp.
angustifolia, Salix alba, S.caprea, S.amplexicaulis, Populus nigra, Quercus branti, Tamarix gracilis and
Acer tataricum. Tamarix gracilis is a rather different species found together with Betula pendula. In
some parts of the area B.pendula and T.gracilis are found together (Figure 10). This finding can be
evaluated that the area may be border for both these two species.

. The last trees of Betula pendula were found in about 10 km far from Ovacik (39° 21' 11"N -39° 18' 52"E
/ altitude is 1206 m) (Figure 11). After this area the valley is narrow and the river runoff is accelerated.
This natural structure of the valley may be a border of Betula pendula. From here down to Tunceli
direction Populus tremula, Populus nigra, Alnus glutinosa subsp.glutinosa, Fraxinus angustifolia
subsp.angustifolia, Crataegus azarolus, Rosa pulverulanta, Ulmus glabra, Salix alba, Acer tataricum,
Acer platanoides, Acer monspessulanum subsp. ibericum, Juniperus oxycedrus (in slopes), Juglans
regia, Prunus mahalep Cotynus coggyria, Lonicera sp. Quercus libani, Q. brantii, Q.cerris,
Amelanchier rotundifolia, Pyrus elaeagnifolia, Pyrus syriaca, Amygdalus fenzliana, Cornus sanguinea,
Vitis sp., and Tamarix gracilis grow throughout the valley. Distribution of Tamarix gracilis increase
after B.pendula trees.

All woody plant taxa distributed with B.pendula trees by the river and on the slopes were given
in Table 2. In riparian vegetation Salix alba, S. amplexicaulis, S.caprea, Populus nigra, Fraxinus
angustifolia, Acer platanoides, A.tataricum and Alnus glutinosa constitute mixed stands with B.pendula
trees. The other tree given in Table 2 grow in slopes and stony parts. This composition of the woody
plants indicates that climate is semi dry in the slopes and growing site conditions does not support
B.pendula. This species avoids from dry condition, and therefore, it can grow only river banks and
expanding river bads in Munzur Valley.
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Figure 10. Betula pendula and Tamarix gracilis stand. This altitude is the lowest for Betula pendula and
the highest for Tamarix gracilis (Foto: Murat Aygiil)
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Figure 11. The last B.pendula trees on the Munzur River banks. Its altitude is 1.206 m a.s.l. (Foto: Murat
Aygiil)
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Table 2. The woody plants distributed with B.pendula and around the river

No Growing condition Species
1 Acer platanoides
2 Acer tataricum
3 Alnus glutinosa subsp. glutinosa
4 Betula pendula
River bank Fraxinus angustifolia subsp.
5 (Riperian angustifolia
6  vegetation) Populus nigra
7 Salix alba
8 Salix amplexicaulis
9 Salix caprea
10 Tamarix gracilis
Acer monspessulanum subsp.
11 ibericum
12 Amelanchier rotundifolia
13 Amygdalus fenzliana
14 Amygdalus webbii
15 Astragalus aureus
16 Celtis tournefortii
17 Colutea cilicica
18 Cornus songuinea
19 Cotinus coggygria
20 Crataegus azarolus
21 Ficus carica
22 Slope Frangula dodeni subsp. pontica
23 (Woodland Juglans regia
24 vegetation) Juniperus oxycedrus
25 Lonicera sp.
26 Pinus silvestris
27 Prunus mahalep
28 Pyrus elaeagnifolia
29 Pyrus syriaca
30 Quercus brantii
31 Quercus cerris
32 Quercus libani
33 Quercus petraea subsp. pinnatiloba
34 Rosa pulverulanta
35 Ulmus glabra
36 Viburnum orientale
Conclusion

B.pendula is one of the relict species in Turkey. Because Turkey is located on the south of its
distribution area, climate changes may seriously affect its distribution areas. The last glacial period
showed that this species distributed to the west of Anatolia in cooler time, and to the east Anatolia in
warmer period. The lowest elevation of its distribution areas in Turkey, Iran and Iraq is in the Munzur
Valley. This part of Munzur Valley is a shelter for the species since it has a very special area. Trees here
may reach up to 20 m height, and can only grow by the river and constitute wetland (waterlogged-like)
forest with willow species. This shelter for the species should be protected with its water and soil. Here
in this part of Munzur Valley the main factor is not only climate but also soil and high level of ground
water. For sustainable forest management and species sustainability, this special ecosystem should be
protected as a whole.
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Betula pendula tiiriiniin Ge¢ Kuvaterner donemi boyunca Tiirkiye’deki dagilimi ve en alt
yayihis alaninin ozellikleri

Genisletilmis Ozet

Giris

Akdeniz, Iran-Turan ve Oksin-Kolsik flora bolgelerinin kesisme alaninda bulunan Tiirkiye, Pinus
sylvestris L., Quercus pontica, Betula pendula gibi bir ¢ok aga¢ tiirii ile ¢ok sayida otsu ve odunsu

bitkinin yayilis alanlarinin siirin1 olusturmaktadir. Bu konumundan dolay1 ayrica, 3000 civarinda
endemik bitki taksonuna sahiptir (Davis, 1965-1988; Giiner ve dig., 2000).

Aragtirma konusu olan B.pendula (Sigilli hus, Salkim hus, Akhus, Avrupa husu (Yaltirik, 1988),
Tiirkiye’de dogal yetisen 5 hus tiiriinden en yaygin olanidir. Davis (1982) ve Yaltirik (1988) B.pendula
tiiriniin Avrupa, Dogu ve Kuzeydogu Anadolu, Bati Sibirya, Kafkas Daglari, Iran’in kuzey ve
kuzeybatisi ile Irak’in kuzeyinde yayilis yaptigimi belirtmistir. Bu yayilis alam igerisinde 6zellikle
Avrupa, Rusya ve Asya’nin kuzeyinde biiylik ormanlar kurmakta; Ukrayna, Kazakistan, Rusya ve
Avrupa’nin giineyi ile Tiirkiye, Iran ve Irak’ta yerel yayilislar yapmaktadir. Tiiriin yayilis alanmin giiney
sinir1 Iran’m kuzeyindeki Elbruz Daglar1 olup burada 2750 m’lerde bulunmaktadir. Browicz ve Zielinski
(1982) tiirin yayilis alaninin kuzey sinirinin 69.enlem, dogu sinirmin da 105.boylam oldugunu
belirtmistir. Ulkemizde ise (Davis, 1982) Orta Anadolu ile Dogu-Kuzeydogu Anadolu daglarinda, 1400-
2750 m yiikseltiler arasindaki soguk ve nemli yetisme ortamlarinda lokal yayiliglar yapmaktadir.

Huslarin yayilis alani tilkemizde genelikle volkanik araziler {izerindedir (Browicz ve Zielinski,
1982). Avci (2004), diinyadaki yayilis alaninin genigligi disiiniildiigiinde bunun bdyle olmadigini
belirtmistir. Huslar 6zellikle iilkemizde volkanik arazilerde yayilmakla birlikte kuzey kesimlerdeki
taban arazilerde genis ormanlar kurmaktadir. B.pendula, soguk iklim kosullarina direngli olan ve
kurakliktan kaginan bir agag tiriidiir. Yayilis alaninin kuzey kesimlerinde deniz seviyelerine inerken
giineye dogru soguk kosullarin hakim oldugu yiiksek kesimlerde yasayabilmektedir. Browicz ve
Zielinski (1982) Tiirkiye, Iran ve Irak gibi giineyde kalan yayilis alanlarinin 1800-3000 m’ler oldugunu
ve bu alanlarda da daha kisa boylu (10 m’ye kadar) agaclar ve daginik mescerler halinde yayildiginm
belirtmistir.

B.pendula tiiriiniin; iilkemiz, iran ve Irak’taki dogal yayilismin en alt stnir1 Munzur Vadisindedir.
Vadi ¢ok zengin bir biyolojik cesitlilige sahip oldugundan 1971 yilinda milli park ilan edilmistir.
Munzur Vadisi Milli Parkinin, park olma kriterlerinin baslicalari (1) ¢ok zengin bitkisel ¢esitlilige sahip
olmasi, (2) Tirkiye’de ¢ok diisiik oranda bulunan B.pendula tiiriiniin yayilisinin varhigi, (3) Munzur
Vadisine ait alabaliklarin varligi ve (4) zengin bir hayvansal ¢esitliligin bulunmasidir. Munzur Vadisi,
sonraki yillarda Ozhatay ve dig. (2005) tarafindan Tiirkiye’nin 122 Onemli Bitki Alanindan biri olarak
belirlenmistir. Davis (1965) tarafindan verilen karelaj sistemine gore B7 karesinde yer alan Munzur
Vadisi ile ilgili detayl floristik ¢aligmalar (Yildirimli, 1995; Davis, 1965-1985; Davis ve dig., 1988;
Vitek ve dig., 2014, Karaveliogullar1 ve dig., 2014; Armagan, 2016; Yiice Babacan ve Eker, 2017)
yapilmis ve 1522 taksonun varligi saptanmistir. Bunlar igerisinde 229 takson Tiirkiye i¢in endemik,
bunlar i¢inde de 46’s1 Munzur Vadisine ait endemiktir.

Munzur Vadisinin odunsu florasi da olduk¢a zengindir. Ormanlik alanlar hus (Betula pendula
Roth, B. litwinowii Doluch.), meseler (Quercus L.), ardiglar (Juniperus excelsa M.Bieb., Juniperus
oxycedrus L.), ceviz (Juglans regia L.), sogiit (Salix alba L.), kavak (Populus nigra L.), kizilagag (Alnus
glutinosa (L.) Gaertn.) ve akcaagaclar (Acer tataricum L., ve A. platanoides L.) karisima giren dnemli
agaclardir (Yildirimli, 1995)

Makalenin amaci; tilkemizin 6zellikle kuzeydogusundaki daglik ormanlarda karisima giren, 6ncii
ve rekabet giicii yiiksek olan B.pendula tiiriiniin ilkemizdeki yayilisinin, son buzul ¢agindan giiniimiize
kadar olan degisimlerini ve yakin dogu ile iilkemizdeki en diisiik yayilis alani olan Munzur Vadisindeki
yetisme ortamlarini ekosistem biitiinliigli agidan degerlendirmektir.
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Betula cinsinin Tiirkiye’nin Ge¢ Kuvaterner Donemi Boyunca Y ayihisi

Ulkemizde yapilan polen analizleri, son buzul ¢cagindan giiniimiize kadar ormanlarda meydana
gelen degisimleri detayli bir sekilde ortaya koymustur. Bottema (1990), orman agaglar1 igerisinde
ozellikle Betula polenlerinin son 13.000 y1llik donemdeki degisimi iizerine odaklanmis ve tiiriin yayilis
alanlarindaki degisimi ortaya koymustur (Sekil 1). Bottema (1990) ayrica Betula polenlerinin 6zellikle
Betula pendula tiiriinii temsil ettigini, tiiriin 6ncii ve rekabet giiciiniin yiiksek oldugunu belirtmistir. Bu
degisim 2.000 yillik periyotlarla (Bottema, 1990) asagida 6zetlenmistir:

e 14.000-12.000 BP: En eski Betula poleni kayitlar1 Yenigaga Goli’ne ait olup 13.500 yil
oncesine aittir. Bu gollerin bulundugu yerlerin yiikseltisi 700-1000 m’lerdir ve iklim Betula
yayilisi i¢in elverigli olmaya baglamistir. Bu donemde Betula agaclar1 700-800 m
yiikseltilerdeki agacsiz alanlara dogru yayilmaya baglamistir.

e 12.000-10.000 BP: Bu dénemde Betula polenleri Anadolu’nun dogu ve batisinda yaygindir.
Batida Abant ve Yenicaga Golii, Karamik Batakligi, Konya-Akgol ve Sogiit Gollerindeki
cokellerde polen yogunlugu en yiiksek seviyesinde c¢ikmustir. Polen sonuglari, Betula
ormanlarinin bu dénemde yogun oldugunu ve 700-800 m yiikseltilerden baslayarak yiikseklere
dogru yayildigini géstermistir. Bu donemde iklim buzul ¢agindan yeni ¢ikilmis, giiniimiize gore
daha soguk ve nemli oldugundan dolayz tiirlin yayilisi i¢in optimumdur (Sekil 1).

e 10.000-8.000 BP: Bu doénemin baglarinda en yiiksek seviyesine g¢ikan polen yogunlugu,
donemin sonuna dogru azalmaya baslamistir. Baslangicta husun dominant oldugu alanlarda,
sonrasinda goknar tiirleri hakim olmaya baglamustir (Sekil 1).

e 8.000-6.000 BP: Bu donemde Betula, Anadolu’nun batisinda (36.boylamin batisinda) hizla
azalmaya baslamustir. Buna karsin doguda (Nemrut Dagi-Sogiitlii-, Van Goli ile Kuzey
Iran’daki Urmia Golii ¢evresinde (Bottema, 1986) 6nemli miktarda polen tespit edilmis olup
Betula ormanlarinin batidan doguya dogru kaydigimi gostermektedir. Bu durum, sicakligin
artmaya basladiginin bir gostergesi olarak degerlendirilebilir (Sekil 1).

e 6.000-4.000 BP: Bu donem, Betula polenlerinin doguda azalmaya basladigi, buna kargin Abant
cevresinde tekrar goriildiigii donemdir (Sekil 1).

e 4.000-2.000 BP: Bu donemin ortalarinda (4.000°den-3.000 BP’e kadar) Betula, Kuzeybati
Anadolu’da tekrar artmistir. Bottema ve Woldring (1990), bu dénemi “Beysehir Yerlesim
Safhas1” olarak adlandirmis ve Betula i¢in iklimin tekrar kuzeybatida optimum oldugunu
belirtmistir (Sekil 1).

e 2.000-Guiniimiiz: Betula Anadolu’nun batisindan tamamen ¢ekilmis ve Orta Anadolu’da sadece
Kayseri-Erciyes Daginin 2400 m yiikseltilerinde yayilis alan1 kalmistir. Buna Kkarsin
Anadolu’nun kuzeydogusundaki iklimin elverigli oldugu yiiksek kesimlerde lokal yayilis
alanlarma sigmmustir (Sekil 1).

Betula pendula tiiriiniin genel ve iilkemizdeki yayilisi

Betula pendula en genis yayilight hus tiirii olup Asya ve Avrupa Kitasi’nin kuzeyi boyunca ¢ok
genis bir yayilis alanina sahiptir. Yayilis alaninin kuzey kesimlerinde yogun ve kesintisiz ormanlar
kurarken, giineye dogru (Avrupa ve Rusya’min giineyi, Tiirkiye, Iran, Irak, Giircistan, Ukrayna,
Ermenistan ve Hazar Denizi ¢evresinde lokal ve pargali yayilis alanlar1 vardir (Sekil 2). Kuzeyde deniz
seviyesine kadar inerken yayilis alaninin giineyinde 1400-2750 m yiikseltilerde yetismektedir. Diinya
iizerindeki en giiney yayilis alan1 olan iran’mn kuzeyinde 2750 m’lerde yetismektedir.

Tiirkiye’deki yayilist ise 1200-2750 m’ler arasi olup genel olarak 2.000 m’nin {izerindedir.
Tiirkiye’deki yayilisinin en alt sinirin1 1.200 m’lerde Munzur Vadisi olusturmaktadir. Davis (1982)’ye
gore yayilis alanlar: A7 Trabzon: Degirmen Dere, 2100 m; A8 Erzurum: Kop Dagi Gegidi, 2350 m; A9
Coruh: Ardanug, Sakaltutan Dagi, 2230 m; B5 Kayseri: Erciyes Dagi, 2800 m; B7 Tunceli: Ovacik,
Munzur Nehrinin kaynagi, B8 Mus: Varto, Bingel Dagi etekleri, 1585 m; B9 Bitlis: Nemrut Krateri,
2400 m; B10 Agri: Kiigiik Agri Dagi’nin batisi, 2500 m. (Sekil 3). Herbaryum kayitlarinda Munzur
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Nehrinin kaynagi en alt ylikselti olarak goriilmesine karsin yapilan gozlemler ve tespitler sonucunda bu
vadinin asagilarinda 1.206 m yiikseltilerde de yer yer mescere yer yer de bireyler halinde bulundugu
tespit edilmistir. Mayer ve Aksoy (1998), tiiriin bulundugu Kiiciik ve Biiyiik Agr1 Dagi’nin 2200-2780
m yiikseltilerinde Sorbus aucuparia, Berberis integerrima, Juniperus communis, Ribes orientale, Rosa
pimpinellifolia, Cotoneaster sp., Daphne oleoides, Epilobium angustifolium ve Dactylis glomerata ile
karigima girdigini belirtmistir. Pesmen (1973) ise Van Goli’niin batisinda yer alan Nemrut Kraterinde
tiirtin ¢ali formundaki bireylerinin 2600-2800 m’lerde goriildiigiinii ve Juniperus communis subsp. nana,
Cotoneaster nummularia, Crataegus curvisepala, Rosa pulverulanta, Astragalus aureus ve
A.eriocephalus ile karisima girdigini belirtmistir (Pesmen, 1973).

Betula pendula tiiriiniin yayihs alanlarimin iklim o6zellikleri

Képpen iklim siniflandirmasina (Dénmez, 1984) gore, en soguk ayin ortalama sicaklig: -3 °C’inin
altinda ve en sicak aym ortalamasmin 10 °C’nin iizerinde olmasi nedeniyle “D iklimler kusagi”na
girmektedir. Bu kusaktaki iklimlerin bir 6zelligi de topragin aylarca karla ortiilii olmasi ve kig aylarinda
donmasidir. Her mevsim yagisli oldugundan iklim tipi Dfc (kis1 siddetli yaz1 kisa serin, her mevsimi
yagish iklim) olarak belirlenmistir. Kdppen iklim siniflandirmasina gore tiim yayilis alanlar1 ayn1 iklim
tipine girmektedir.

De Martonne iklim siniflandirmasia gore (DM, 1972) ise B.pendula tiiriiniin Tiirkiye’deki
yayilig alanlarinin farkl iklim tiplerine sahip oldugu belirlenmistir (Tablo 1; Sekil 3). Kayseri, Trabzon,
Agri, Tunceli ve Erzurum “step-nemli iklim aras1” bir iklim tipi hakim iken Bitlis ve Mus’ta yar1 nemli,
Artvin’de ise nemli bir iklim tipi vardir. Minimum sicakliklarin ortalamasinin en diisiikk oldugu yer -
11,9 °C ile Artvin iken maksimum sicaklik ortalamalarinin en yiiksek oldugu yer 27.7 °C ile Munzur
Vadisidir (Sekil 3). Artvin’de ayrica her mevsim yiiksek yagis olup su noksanligr bulunmamaktadir.
Buna karsin, Munzur Vadisinde yaz doneminde yagis diger yetisme ortamlarina gore daha diistiktir.

Sicakligin en diisiik oldugu ocak ay1 ile en yiiksek oldugu agustos ayindaki maksimum, ortalama
ve minimum sicaklik degerleri incelendiginde en sicak yetisme alaninin Tunceli-Munzur Vadisi oldugu
goriilmektedir (Sekil 4). Genel olarak, B.pendula agaglarinin yetisme ortamlarindaki en sicak ay olan
agustos ayindaki maksimum sicakliklarin ortalamasi yaklasik 25 °C, ortalama sicakliklar 15 — 20 °C ve
minimum sicakliklar da 10°C civarindadir. En soguk ay olan Ocak ayindaki maksimum sicakliklarin
ortalamasi 1 — 2 °C, ortalama sicakliklar (-4) — (-8 °C) ve minimum sicakliklar da (-8) — (-12 °C) arasinda
degismektedir. Yayilis alanlari igerisinde en soguk yetisme ortami Mus’ta bulunan mescereleridir.
Yayilis alanlari minimum sicaklik agisindan karsilastirildiginda, en diisiik yetisme ortami olan Tunceli-
Munzur Vadisindeki minimum sicaklik ortalamalarinin digerlerine goére daha iliman oldugu
gorilmiistiir.

Bulgular ve Tartisma

B.pendula, Kuzey Yarimkiirenin ¢ok genis bir alaninda deniz seviyesinden 3000 m’lere kadar
yayilis yapmaktadir. Ulkemizde ise 1200-2800 m arasinda yetismektedir. Gozlemlerimiz tiiriin iran, Irak
ve Tiirkiye’deki en diisiik yiikseltiye indigi yerin Munzur Vadisi oldugunu ve vadi boyunca &zellikle
vadinin genisleyip su akisinin yavasladigi Ovacik ¢evresinde yayilis yaptigini ortaya koymustur (Sekil
5). Tiiriin giiney enlemlerdeki en alt yayilis alan1 olan Munzur Vadisi’ndeki bulundugu yerler asagida
daha detayli bir sekilde verilmistir (Sekil 6):

1. Kirkgdzler/Munzur Gozeleri (39° 19” 51°° N — 39° 03’ 22°° E / denizden yiiksekligi 1333 m):
Gozelerin gevresinde geng Betula pendula bireyleri bulunmaktadir. Bu alandaki agaglarin
caplar1 8 cm’nin altinda olup agaglandirma sahasi olma olasilig1 da bulunmaktadir. Tiir, bu
alanda Quercus cerris, Ulmus glabra, Acer monspessulanum subsp. ibericum, Populus nigra,
Salix alba ve Juglans regia ile birlikte bulunmaktadir. B.pendula, sadece nehir nehir kenarinda
bulunurken ak¢aagag, mese ve ceviz tiirleri vadinin ¢evresinde yayilmaktadir.

2. Yesilyaz1 Koyii (39°20° 02°N — 39° 04° 21°°E ve 39°20° 12°N — 39°04° 54E / denizden
yiiksekligi 1308 m): Burada bulunan mescere Amenajman Planlarinda yer almakta olup
yaklagik 150 m genislik ve 800 m uzunlugunda, nehir boyunca 3 hektarlik bir alan
kaplamaktadir. Ziyaret kdyiinden Yesilyaz1 kdyiine dogru yaklasik 800 m mesafede bulunan
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mescere, 17 Mayis 2017 tarihinde halen biiyiik oranda su altinda olup longoz ormani
karakterindedir ve taban suyu seviyesi oldukga yiiksektir. Mescere altinda herhangi bir odunsu
flora bulunmay1p B.pendula, Salix alba ile birlikte karisima girmektedir (Sekil 7-8).

3. Adakdy (39°20° 13’N —39%05° 14”°E ve 39° 20° 39N — 39° 06’ 38°E / denizden yiiksekligi
1290 m): Bu mesceredeki agaglar seyrek bir orman yapisi olusturmakta olup yaklasik 20 cm
capinda ve 15 m boyundadir (Sekil 9). Browicz ve Zielinski (1982) gliney alanlarda agaclarin
10 m’yi ge¢medigini belirtse de, longoz karakterinde olan Munzur Vadisindeki yayilig
alanlarinda 20 m boya ulasan agaclar goriilmiistiir. Ust mescere Betula pendula ve Salix alba
agaglarindan olusurken orman alt1 Salix amplexicaulis, S.caprea, Amygdalus webbi, Frangula
dodnei subsp.pontica, Viburnum orientale tiirlerinden olugmaktadir. Yesilyazi kdyiinde bulunan
mescerenin devami niteliginde oldugu diisiiniilen bu mescere Yesilyazi Kopriisii ve yolu ile
ikiye ayrilmis durumdadir.

4, Aksudere — Munzur Nehrine Katillm Noktas1 (39° 21° 03°N — 39° 15> 25”’E / denizden
yiiksekligi 1280 m): Adakoy’den 13-15 km sonra B.pendula agaglart Munzur nehri kenarlarinda
tekrar goriilmeye baglamistir. Bu alanin yaklasik %20’si Betula pendula tiirti ile kaplidir. Geng
agaclarla temsil edilen B.pendula; Salix caprea, S.alba, S.amplexicaulis, Alnus glutinosa
subsp.glutinosa ve Acer tataricum gibi tiirlerle birlikte bulunur.

5. Mercan Nehri (Denizden yiiksekligi 1230): Munzur Vadisinin bir kolu olup yaklasik 4 km
kuzeyinde bir sarigam (Pinus sylvestris subsp.hamata) mesceresi bulunmaktadir. B.pendula
nehirden sarigam mesceresine kadar bireyler halinde yayilis yapmaktadir. Quercus petraea
subsp.pinnatiloba ise karigima giren agag tiirtidiir.

6. Marho Kopriisii ve Mercan Nehrinin Birlesme Noktas1 Arasindaki Yayilis Alani (39° 20° 56N
—39°18” 04°°E / denizden yiiksekligi 1220 m): Yaklasik 30 ha biiyiikliigiinde bir mescere olup
B.pendula agaclar1 da karisima girmektedir. Alnus glutinosa subsp.glutinosa, Pyrus syriaca,
Fraxinus angustifolia subsp.angustifolia, Salix alba, S.caprea, S.amplexicaulis, Populus nigra,
Quercus branti, Tamarix gracilis ve Acer tataricum gibi tiirler karisimi olusturan agag ve
calilardir. Ekolojik olarak daha alt yiikseltilerde yayilis yapan Tamarix gracilis burada
B.pendula ile birlikte bulunmakta olup (Sekil 10) bu durum her iki tiiriin de yayilislarinin
sinirlarinda olduguna isaret etmektedir.

7. Vadi igerisinde Ovacik ilgesinden Tunceli’ye dogru uzanan nehir kenarindaki son B.pendula
agac1 Ovacik’tan 10 km sonra, vadinin daralmaya basladig1 noktadadir (39° 21° 11°°N -39° 18’
52”°E / denizden yiiksekligi 1206 m) (Sekil 11). Bu agaglardan sonra vadi daralmaya baslamakta
ve su akist hizlanmakatadir. Bu dogal olusum B.pendula’nin dogal yayilisini sinirlandiran bir
faktor olabilir. Bu son B.pendula agaglarindan sonra vadi boyunca Populus tremula, Populus
nigra, Alnus glutinosa subsp.glutinosa, Fraxinus angustifolia subsp.angustifolia, Crataegus
azarolus, Rosa pulverulanta, Ulmus glabra, Salix alba, Acer tataricum, Acer platanoides, Acer
monspessulanum subsp. ibericum, Juniperus oxycedrus (yamaglarda), Juglans regia, Prunus
mahalep, Cotynus coggyria, Lonicera sp. Quercus libani, Q. brantii, Q.cerris, Amelanchier
rotundifolia, Pyrus elaeagnifolia, Pyrus syriaca, Amygdalus fenzliana, Cornus sanguinea, Vitis
sp. ve Tamarix gracilis agaglari mescere olusturmakta ve 6zellikle Tamarix gracilis tiiriintin
yogunlugu artmaktadir.

B.pendula agaglarinin bulundugu yetisme ortamlari ve ¢evresinde bulunan odunsu bitkiler Tablo
2’de verilmistir. Dere vejetasyonu (riperian vejetasyon) B.pendula ile birlikte, Salix alba, S.
amplexicaulis, S.caprea, Populus nigra, Fraxinus angustifolia, Acer platanoides, A.tataricum ve Alnus
glutinosa tiirlerinden olusmaktadir; diger tiirler ise yamaglardaki egimli ve tash kosullarda
yetismektedir.

B.pendula, kurak kosullara dayaniksiz bir tiir oldugundan, Munzur Vadisinde sadece dere
kenarlarinda ve vadinin genislemis, su akisinin yavasladigi, derin toprakli, taban suyu seviyesi yiiksek
ve longoz karakterinde olan kisimlarinda yetigebilmektedir.

Sonug¢

B.pendula, yayilisinin giiney siirlari olan Tiirkiye’de relikt bir tiir olup yiiksek daglik
kesimlerdeki soguk kosullara siginmistir. Son buzul ¢agindan hemen sonra tiim Anadolu’da, 6zellikle
batida yayilis yaparken son 2.000 yillik donem igerisinde batidan tamamen ¢ekilmis ve asil yayiligini
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Dogu ve Kuzeydogu Anadolu’nun daglarinda yapmustir. Bu durum tiiriin, giiney sinirinda olmasindan
dolay1 iklim degisimlerine oldukca duyarli oldugunu gostermektedir.

Tiiriin, Tiirkiye, Iran ve Irak gibi giiney yayilis smir1 igerisindeki en diisiik yiikseltide bulundugu
yer 1206 m ile Munzur Vadisindeki nehir cevresidir. Ozellikle Ovacik ilgesi cevresinde bulunan ve
vadinin hafif genisledigi, diiz olmasindan dolay1 su akisinin yavasladigi ve aliivyon birikimiyle derin
toprakli ve taban suyu seviyesinin ¢ok yiiksek oldugu bir ortamin olugmasi burada kurakliga hassas olan
B.pendula igin bir yasam ortami olugturmustur. Yer yer longoz ormani karakterinde bulunan B.pendula
mescrelerinde agag boylar1 20 m’yi gegmektedir. O nedenle, B.pendula i¢in bir siginak konumunda olan
bu 6zel alanin siirdiiriilebilir bir ekosistem olarak ve tiiriin devamliligi agisindan alaniyla birlikte
korunmasi gereklidir.
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