XU UN>N

*‘p 2\ INTERNATIONAL FORESTRY SYMPOSIUM
5 IFS 2016

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY
1992

PROCEEDINGS

DECEMBER 7-10, 2016 KASTAMONU UNIVERSITY, FACULTY of FORESTRY, KASTAMONU, TURKEY




INTERNATIONAL FORESTRY
SYMPOSIUM

7-10 December 2016
Kastamonu/TURKEY

KASTAMONU UNIVERSITY

Faculty of Forestry

PROCEEDINGS




INTERNATIONAL FORESTRY
SYMPOSIUM

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY

THE COMMITTEE

Honorary Chair

Prof. Dr. Seyit AYDIN (Rector)

Symposium Chair

Prof. Dr. Omer KUCUK (Dean)

Symposium Secretariat

Dr. Oytun Emre SAKICI

Dr. Arif Oguz ALTUNEL
Dr. Mahmut GUR

Dr. Alperen KAYMAKCI
Dr. Hiiseyin Baris TECIMEN

Organizing Committee

Dr. Erol AKKUZU Dr. Osman TOPACOGLU
Dr. M. Hakan AKYILDIZ Dr. Onder TOR

Dr. Burak ARICAK Dr. Ferhat KARA

Dr. Arif Oguz ALTUNEL MSc. Emre AKTURK

Dr. Tayyibe ALTUNEL MSc. Hakan AYDOGAN
Dr. Burak ARICAK MSc. Alper BULUT

Dr. Bahadir Cagrt BAYRAM MSc. Ekrem DURMAZ

Dr. Seda ERKAN BUGDAY MSc. Ozkan EVCIN

Dr. Korhan ENEZ MSc. Cigdem OZER GENC
Dr. Mahmut GUR MSc. Mertcan KARADENIZ
Dr. Alperen KAYMAKCI MSec. Tlknur KARATAS

Dr. Hac1 Ismail KESIK MSc. Cagr1 OLGUN

Dr. inci Seving KRAVKAZ KUSCU MSc. Mustafa ONCEL

Dr. Oytun Emre SAKICI MSc. Osman Emre OZKAN
Dr. Temel SARIYILDIZ MSc. Ayse OZTURK

Dr. Orhan SEVGI MSc. Fadime SAGLAM
Dr. Ahmet SIVACIOGLU MSc. Gamze SAVACI

Dr. Gékhan SEN MSc. Mehmet SEKI

Dr. Sabri UNAL MSc. Nagihan SEKI

Dr. Nurcan DEMIRCIOGLU YIiGIT MSc. Abdullah UGIS

Dr. Gonca Ece OZCAN MSc. Tutku UCUNCU

Dr. Seray OZDEN MSc. Esra Nurten YER

Dr. Hiiseyin Baris TECIMEN



Dr

Dr
Dr
Dr

. Sefa AKBULUT

. Stileyman AKBULUT
. Erol AKKUZU

. M. Hakan AKYILDIZ
. A. Oguz ALTUNEL

. Tayyibe ALTUNEL

. Burak ARICAK

. Saim ATES

. Sezgin AYAN

. Mirag AYDIN

. Emin Zeki BASKENT
. Ibrahim BEKTAS

. Seda ERKAN BUGDAY
. Serdar CARUS

. Nihat Sami CETIN

. Rudolf DERZENI

. Elizabeth DODSON

. Korhan ENEZ

. Tlker ERCANLI

. Sabit ERSAHIN

. Paoul M. FERNANDES
. Yavuz GULOGLU

. Kerim GUNEY

. Alkan GUNLU

. Mahmut GUR

. Ummii KARAGOZ ISLEYEN

. Ferhat KARA

. Selman KARAYILMAZLAR

. Alperen KAYMAKCI
. Hac1 Ismail KESIK

. Ramazan KURT

. Inci Seving KUSCU

. Omer KUCUK

. Gonca Ece OZCAN

. Ayhan OZCIFTCI

. Renato S. PACALDO
. Oytun Emre SAKICI
. Lubomir SALEK

. Temel SARIYILDIZ
. Orhan SEVGI

. Ahmet SIVACIOGLU
. Gokhan SEN

. H. Baris TECIMEN

INTERNATIONAL FORESTRY
SYMPOSIUM

HKASTAMONU UNIVERSITY
FACULTY OF FORESTRY
1992

Scientific Committee

Karadeniz Technical University
Diizce University

Kastamonu University
Kastamonu University
Kastamonu University
Kastamonu University
Kastamonu University
Kastamonu University
Kastamonu University
Kastamonu University
Karadeniz Technical University
Kahramanmaras Siit¢ii Imam University
Kastamonu University
Siileyman Demirel University
Izmir Katip Celebi University
Transilvania University of Brasov
Univesity of Montana
Kastamonu University

Cankir1 Karatekin University
Cankir1 Karatekin University
The University of Aberdeen
Kastamonu University
Kastamonu University

Cankir1 Karatekin University
Kastamonu University
Kastamonu University
Kastamonu University

Bartin University

Kastamonu University
Kastamonu University

Bursa Technical University
Kastamonu University
Kastamonu University
Kastamonu University
Karabiik University

Mindanao State University
Kastamonu University

Czech University of Life Sciences Prague
Kastamonu University

Istanbul University

Kastamonu University
Kastamonu University

Istanbul University



Dr. H. Baris TECIMEN
Dr. Fahrettin TILKI

Dr. Osman TOPACOGLU
Dr. Onder TOR

Dr. Sabri UNAL

Dr. Hasan VURDU

Dr. Ahmet YESIL

Dr. Nurcan YIGIT

Dr. George N. ZAIMES

INTERNATIONAL FORESTRY

SYMPOSIUM

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY

Scientific Committee

Istanbul University

Artvin Coruh University

Kastamonu University

Kastamonu University

Kastamonu University

Kastamonu University

Istanbul University

Kastamonu University

Eastern Macedonia and Thrace Institute of
Technology



INTERNATIONAL FORESTRY
SYMPOSIUM

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY

Supporting organizations

Special thanks to:

w AY BELFD,P

@kastamonua"a Ziraat Bankasi %ﬂ‘— Q
gy — KSR cacia

ning Operations

* UIANLAR :

v oZAuT
KOPYALAMA MERKEZI

REKLAMCILK saN. VETic.m.st. | KAS TAMONU

Contact

Kastamonu University,

Faculty of Forestry,
37100 Kastamonu, Turkey
Phone: +90 366 280 1702

Fax: +90 366 215 2316
ifs2016@kastamonu.edu.tr
http://ifs2016.com

Cover Design

Uzanlar Copy Center/Kastamonu

Printed by

Uzanlar Copy Center/Kastamonu

Copyright by Kastamonu University Faculty of Forestry. Authors are responsible for
the contents of the proceedings.

\%


file:///D:/indirilenler/ifs2016@kastamonu.edu.tr
http://ifs2016.com/

PREFACE

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY
1992

The International Forestry Symposium is held on the Kastamonu city in Turkey
which is covered approximately 65% forest lands. Thereby, it is great pleasure and
honor for us to host all of you here at the Kastamonu University. We hope that the
community and masses that will benefit from this symposium will be quite large. Since,
there are total 253 studies as being 192 oral presentations and 61 posters from 13
countries- Belgium, Kenya, Brazil, Czech Republic, Greece, Kyrgyzstan, Bulgaria,
Philippines, USA, Algeria, France, Macedonia and Turkey, have been submitted to this
scientific activity. It is obvious that the symposium will create widespread benefits due
to the large number of associations and contributions, thus utilization rate will also be
high. We also expect that the symposium will contribute to forestry applications in
terms of developing new broaden horizons and projections as in scientific areas. It is our
aim that, as a result of this program, new projects and designs in the field of forestry
will be developed. Due to the population growth, the rate of forest destruction increases
day by day all over the world, thus every scientific study has a great importance for
protection and rehabilitation of our forests.

Therefore, we would like to express our sincere thanks and appreciation to the
International Forestry Symposium organized in Kastamonu city which has rich forest
varieties and livable environment and we also would like to thank to valuable
academicians and foresters with their great support and attendance to this symposium.
We also would like to thank and congratulate the administrators and academicians of
Kastamonu University, Faculty of Forestry and valuable staffs of our university for their
great efforts. 1 would like to express my appreciation to all of our guests who showed
interest in our symposium. | present my respects to meet with peace and happiness in
new and successful symposiums.

Prof. Dr. Seyit AYDIN
Kastamonu University
Rector

Honorary Chair IFS 2016
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PREFACE

KASTAMONU UNIVERSITY
FACULTY OF FORESTRY
1992

Forests are ecosystems that interact with living and non-living things and contain
ecological processes. Rapid population growth and industrialization in the world are
generating serious pressures on forests that are one of the natural sources.
Unfortunately, excessive and unaware utilizations in forests, misplaced practices and
forest fires cause biological, ecological and financial losses. Forest areas have been
gradually decreasing in many countries around the world. However, our country,
Turkey is one of the countries that can increase its forest existence. Some countries have
undergone changes in their understanding of forest management to protect, develop and
operate forests that have been declining and shrinking globally and exposed to various
biotic and abiotic factors.

We are becoming increasingly aware of the necessity of the importance of natural
environment with the development in scientific and technological infrastructure. It is
crucially and scientifically important to bring in new approaches and methods to
increase the protection of forest and environment areas that can be effectively improved
by scientists and professionals. With this perspective, the protection of ecosystems and
its benefits for public are becoming the main principles of our duties.

In this conference, there has been a total of 253 proceedings by the scientists and
professionals from 12 different countries such as US, France, Belgium, Greece, Brazil,
Czech Republic and so on.

| deeply would like to express my sincere gratitude and appreciation to the president
of Kastamonu University, Prof. Dr. Seyit Aydin. The efforts made by my colleagues in
the Faculty of Forestry deserves the deepest appreciation to organize this conference. |
would also like to thank to all the other supportive organizations.

I hope that this conference will provide an opportunity for an exclusive focus on the
key issues relevant to forest and environment science. I, once again, would like to
extend my hearties gratitude towards you all and wish you all the best.

Prof. Dr. Omer KUCUK
Kastamonu University
Dean of Forestry Faculty
Chairman of IFS 2016
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Abstract

Roads and traffic have various negative ecological and environmental effects on wildlife. The effects
of traffic and roads on animal populations are not limited to deaths. Division of the migration routes of
wildlife into equal parts by roads, misinterpretation of the roads by the animals as a result of their
mobility on the open road corridors, presence of new nutritional sources like carrions near the roads and
the surroundings of the roadsides being ecological threat for some species can be considered as other
effects. Along with this; isolation, traffic noise, night lights, pollution, management activities on road
borders, increasing human entrances, artificial sets and erosion have a great deal of effect on the quality
of wildlife habitats. We examined (i) which species are killed to Wildlife-Vehicle Collision (WVC) (ii)
the effect of traffic volume (iii) the effect of road features and landscape patterns for wildlife (medium-
big sized mammalia) vehicle collision on Cankiri-Kirikkale Highway between May-October 2014. We
tested to correlation between variables using logit regression analysis method for expressing two
qualitative case that is fatal accident or not. Data of 58 accidents on the road with casualties of six species
in total was collected. 16 accidents with casualties occurred on the part of the road with low traffic
volume and 42 accidents with casualties occurred on the part with middle traffic volume. The animals
mostly died were 27 hedgehogs Erinaceus concolor, 21 red foxes Vulpes vulpes. The our model indicates
that probability of occurrence of WVC decreased when slope, road widht, road speed limit, distance from
forest area, extensive agriculture area and grassland area increased.

Keywords: Landscape pattern, Road features, WVC, Cankiri-Kirikkale Highway

Yaban Hayati-Ara¢ Carpismalar1 Uzerine Peyzaj Deseni Ve Yol Ozelliklerinin Etkileri:
Cankirn-Kirikkale Karayolu

Ozet

Yol ve trafik yaban hayati iizerinde ekolojik ve ¢evresel olarak negative etkilere sahiptir. Yaban hayati
populasyonlari iizerine yol ve trafigin etkisi 6limlerle sinirlt degildir. Gog yollar1 ve yasam alan1 veya
bolgesi yollar tarafindan esit parcalara boliinmesi, hayvanlarin agik yol koridorlart boyunca hareket
etmesi sonucunda trafikte birbirine karigtirmasi, les ve beslenme gibi yeni besin kaynaklarinin yol
koridorlarinda mevcudiyeti ve yol kenarinin ¢evresi bazi tiirler i¢in ekolojik tuzak etkisini gostermesi
olarak soylenebilir. Bununla birlikte; izolasyon, trafik giiriiltiisii, gece 1siklari, kirlilik (tuz, agir metaller,
herbisit, nitrojen kirleticiler), yol sinirlarindaki yonetim aktiviteleri, insan girislerinin artmasi, yapay
setler ve erozyonun habitat kalitesi iizerindeki biiyiik etkiye sahip olmasi géz oniinde bulundurulmalidir.
Bu caligmada Mayis-Ekim 2014 tarihleri arasinda (i) yaban hayati-ara¢ carpigsmalar1 (YAC)ile dlen
hayvan tiirleri (ii) trafik hacminin etkisi (iii) Cankiri-Kirikkale Karayolu iizerinde yaban hayati-arag
carpismalar icin yol ve peyzaj 6zelliklerinin etkileri incelenmistir. Biz 6liimli kaza olup olmadig: ile
ilgili iki nitel durumu agiklamak i¢in logit regresyon analiz methodunu kullanarak degiskenler arasindaki
iligkiyi test ettik. Yol {izerinde 6 tiire ait 58 kaza verisi toplandi. Yolun diisiik yogunluga sahip kisminda
16 kaza ve orta yogunluga sahip kisminda 42 kaza meydana gelmistir. Hayvanlar igeirsinde en ¢ok 27
kirpi Erinaceus concolor ve 21 tilki Vulpes vulpes 6lmiistiir. Bizim modelimiz egimin, yol genisliginin,
hiz sinirinin, ormana, meraya ve tarim alanlarina olan uzakligin azaldiginda YAC meydana gelme
olasiliginin arttigin1 gostermisir.

Anahtar kelimeler: Peyzaj deseni, Yol 6zellikleri, YAC, Cankiri-Kirikkale Karayolu
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Introduction

Roads and traffic have various negative
ecological and environmental effects on
not limited to deaths. Division of the
migration routes of wildlife into equal parts
by roads, misinterpretation of the roads by
the animals as a result of their mobility on
the open road corridors, presence of new
nutritional sources like carrions near the
roads and the surroundings of the roadsides
being ecological threat for some species can
be considered as other effects (Harris and
Scheck, 1991). Along with this; isolation,
traffic noise, night lights, pollution (salt,
heavy metals, herbicide, nitrogen polluters),
management activities on road borders,
increasing human entrances, artificial sets
and erosion have a great deal of effect on the
quality of wildlife habitats (Forman and
Alexander, 1998; Huijser, 1999; Forman et
al., 2003). The effect zone of these factors is
not limited to roads and road sides. The
effect zone can reach from a few meters to a
few kilometers depending on these factors.

The locations for taking precautionary
measures  to  reduce  wildlife-vehicle
collisions are of utmost importance. The high
cost of physical structures such as ecological
bridges may constrain such structures.
Models that estimate the points of location
may have an economical and practical
significance. Models can be used to predict
locations of the segments of roads with high
probability of collision and risky, specific
passage points (Malo et al., 2004). Recent
studies (Finder et al., 1999; Clevenger, et al.,
2003, Gunson et al., 2011; Snow et al.,
2015) have shown that wildlife-vehicle
collisions involving wild animals are
modeled temporally  (Philcox et al.,
1999, Mysterud, 2004; Orlowski and Nowak,
2006; D'Amico et al., 2015) and spatially
(Clarke et al., 1998, Malo et al.,
2004; Ramp et al., 2005; Grilo et al. 2009).
Temporal variations in road deaths are
associated with the behavior and the activity
of species (Grilo et al., 2009). Moreover,
WVC appear to depend on population
density, species biology, habitat and
landscape, road and traffic characteristics and
clustered as spatial (Clevenger et al.,,
2003 and Malo et al., 2004; Grilo et al.,
2009). Various variables have been used in

wildlife (Trombulak and Frissell, 2000;
Fahrig and Rytwinski, 2009). The effects of
traffic and roads on wildlife populations are
many studies to model wildlife-vehicle
collisions and in such analyses, multiple
spatial scales have been considered at road
characteristics and landscape level (Finder et
al., 1999; Clevenger et al., 2003; Malo et al.,
2004; Ramp et al., 2005; Seiler, 2005; Borda-
de-Agua et al., 2011; Snow et al., 2015).
Traffic volume (Cureton and Deaton, 2012),
vehicle speed (Jaarsma et al., 2006),
vegetation canopy of the adjacent land
(Ramp et al., 2005), roadside topography
(Clevenger et al., 2003), and the type of
underpass-overpass in  the  vicinity
(Clevenger et al., 2003; Malo et al., 2004) are
important landscape and road characteristics
that affect wildlife-vehicle collisions.

In this study on vehicle collisions with
medium-sized mammals on  Cankiri-
Kirikkale highway, we investigated (i) which
animal species were involved in accidents
more frequently, (ii) the impact of the traffic
density on these accidents and (iii) the
impact of road and landscape conditions on
accidents.

Method

Nearly 94 km part of the Cankiri-
Kirikkale 765 (05-06-07) Highway was
defined as the study area (Figure 1). The
territory where the road course is located
forms a rough topography and is between

650-950 m in elevation. The landscape
has been exposed to anthropogenic effects in
general and there are mostly agricultural
areas. Some areas are dominated by pastures.
Kizilirmak, Tiney and Tatlicay streams are
parallel to each other along the road course.

The speed limit for vehicles on the
Cankiri-Kirikkale Highway is 110 km h, it
is 90 km h* for trucks, busses and rigs. The
highway is made up of two parts as low and
middle density. The data of the traffic density
are obtained from two vehicle measurement
station belonging to General Directorate of
Highways in hourly averages according to
vehicle type monthly. The data are given as
the total of the both ways. The vehicle
density was nearly 1818 vehicle day™ on the
low traffic volume part on work period, and
it was 4680 vehicle day™ on middle traffic
volume part.
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Figure 1. Study area

The number of wildlife that died as a
result of accidents on Cankiri-Kirikkale
Highway was recorded between 1 May 2014
and 1 October 2014. The records were
collected in the very early hours of 153 days,
which was the working time, once in three
days on average. The carcasses were taken to
roadsides after record to prevent double
count and the coordinates of the spots where
the dead of the wild animals were located
(UTM) were taken with Garmin GPS, which
has 5 m accuracy. Eight photos were taken
with 45 degree angle from the point where
collision occurred and a photo was taken
from nearly 50 m distance on the direction
the collision occurred. The speed limit,
elevation, road width, curve feature of the
road were recorded. The biological features
of the wild animals couldn’t be taken
because of crash, press and dispersion.

We aimed to identify the factors that lead
to fatal accidents. For this purpose, we used
logit regression analysis to test the
relationship  between our independent
variables and the dependent variable because

our dependent variable was binary, indicating
two qualitative states as presence of a fatal
accident and absence of a fatal accident. The
two possible values that our binomial
dependent variable can take are coded as 0
and 1. The value 0 is used to indicate the
absence of the respective variable (fatal
accident). Since the binary dependent
variable is not continuous, we can use the
probability values instead of the original
values of the dependent variable.

Logit model is a cumulative distribution
function:

e
— |z

In the left of the equation p indicates
probability of fatal accident and (1-p)
indicates probability of the other case and
right hand side indicates the odds. Using the
logistic equation derived based on this
information, it is possible to conduct a linear
regression analysis.



International Forestry Symposium (IFS 2016)
07-10 December 2016, Kastamonu/TURKEY

Proceedings

P

Eq [3] is obtained to solve the probability
P using logit model expressed in Eq [2].
Models of binary decision variables predict
the probability of the dependent variable
equaling a "success" (fatal accident) rather
than a "failure" (no fatal accident) as a
function of the independent variables. In line
with this, the logit regression model given in
Eq [3] was built to predict the probability of
a fatal traffic accident involving wild animals
based on the independent variables related to
landscape and road characteristics given in
Table 1.

Here, the binary qualitative variable has
two states indicating the presence of a fatal
accident (Y = 1) and the absence of a fatal
accident (Y = 0). For this purpose, the roads

Table 1. The variables used in the model

(2)
or
e*”
1+e*” @3)

were divided into two segments and the
segment on which a fatal accident occurred
was indicated with 1 whereas the opposite
case was assigned a 0. Thirteen variables
that could be causes of fatal traffic accidents
and are on the right hand side of our model
are presented in Table 1 together with brief
information about them.

ArcGIS software was used to calculate the
parameters used in the model. Aerial
photographs, 1/25000 scale forest maps, and
1/25000 scale topographic maps were used to
determine the variables related to landscape
whereas field measurements were carried out
to determine the values of road-related
variables.

Variable name Definition

Landscape related variables

D_WOODLAND Distance to nearest woodland (minimum 1000 m?) (m)
D_TOWN Distance to nearest town (m)
D_STREAM Distance to nearest stream (m)
D_A HOUSE Distance to nearest a house (m)
D_INT_AGRI Distance to nearest intensive agriculture (minimum 1000 m?) (m)
D_GRASS Distance to nearest grassland (minimum 1000 m?) (m)
D_GULLY Distance to nearest gully outlet (wide from 50 m) (m)
D_EXT_AGRI Distance to nearest extensive agriculture (minimum 1000 m?) (m)
ELEVATION Mean altitude (m)
Road related variables
R_VOL Daily traffic volume (1: 5000 ; 2: 1200 per/day)
R_PASS Distance to the nearest underpass (m)
R_SPEED Vehicle speed limits (70, 90, 110 km h?)
R_WIDTH Road width (m)
R_SLOPE Road slope (%)

Results concolor) with 27 and from foxes (Vulpes

Throughout the five month summer
season, 58 accidents with casualties, from six
species of mammals most of which were
foxes and hedgehogs, were recorded (Table
2). The most WVC took place on July
(n=12). It was seen that most of the
casualties were from hedgehogs (Erinaceus

vulpes) with 21. The death rate for all of the
mammals along the road is 0.62 km™. The
death rate in the parts of the road with middle
traffic density is 0.68 km™, it is 0.52 km™ in
the parts with low traffic density. The death
rate especially between the 20. and 50. kms
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of the road rises up to 1.15 km™. For red
foxes, which was the mostly killed mammal,
the death rate all along the road was 0.29 km-
1; 0.24 km™ on the middle dense traffic part
and 0.39 km™ on the low dense traffic part.
The death rate all along the road for foxes,

which were the second most killed animal,
was 0.224 km?, it was 0.29 km? on the
middle traffic density part and it was 0.10
km™ on the low traffic density part of the
road.

Table 2. The number of the animals that were killed as a result of vehicle collisions on the
Cankiri-Kirikkale Highway (May-October 2014)

Species Low traffic volume Middle traffic volume Total (0-93 km)

(between 62-93 km) (between 0-62 km)

Carcass % Carcass % Carcass %
Erinaceus concolor 12 20.69 15 25.86 27 46.55
Lepus europaeus 3 5.17 3 5.17
Canis lupus 1 1.72 1 1.72
Vulpes vulpes 3 5.17 18 31.03 21 36.21
Martes foina 1 1.72 4 6.90 5 8.62
Meles meles 1 1.72 1 1.72
Total 16 27.59 42 7241 58 100.00

According to the road density data that
are collected regularly by General
Directorate of Highways, throughout the
working period, the traffic volume between
Cankiri-Kalecik was daily 4680 vehicles on
average, the traffic volume between Kalecik-
Kirikkale was 1818 vehicles on average. The
traffic reached the highest density on
September for both roads. The density of
vehicles on traffic increases and decreases
during different times of the day especially
on weekends and between 7 a.m. and 5 p.m.
8 (Adkins and Stott, 1998). The traffic
density started to decrease after 7 a.m. on
both of the roads and it increased after 5 p.m.
in the morning. The risk of accident increases
especially an hour after the sunset because of
poor vision (Haikonen and Summala, 2001).
In other words, during the time when
accidents are mostly seen (between 8 p.m.
and 10 p.m.), two vehicles in every minute
pass on the low dense road and five vehicles
pass in every minute on the middle dense
road.

Model variables related to landscape and
road characteristics that are hypothesized to
affect  wildlife-vehicle  collisions  are

explained in Table 3. McFadden R2 statistic
suggests a strong relationship (r > 0.7)
between the independent variables and the
probability of a fatal road accident. Among
the independent variables explaining the
probability of a fatal accident in the study
region, road density, proximity to grassland,
and proximity to residential areas were not
significant. Factors affecting the probability
of an accident were D_PASS (p = 0.005),
D INT_ADRI (p = 0.0008), and
D_EXT_AGRI (p = 0.0016) at the p = 0.001
significance level;, ELEVATION (p =
0.0201), R_SLOPE (p = 0.0295),
D_WOODLAND (p = 0.0108), R_WIDTH
(p = 0.0132), and R_SPEED (p = 0.0352); at
the p = 0.05 significance level; and finally
D_GULLY (p = 0.0733), D_STREAM (p =
0.0802), and D_A_HOUSE (p = 0.0697) at
the p = 0.10 significance level. According to
the model results, the probability of fatal
accidents decreases with increasing slope,
distance to the forest area, distance to the
passageways, distance to houses, distance to
gully, distance to dense agricultural areas,
road speed limit, and road width.
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Table 3. Logit model results of factors affecting accidents

Variables Coefficient Standart error  Z Statistic Probility (p)
C 3.650071 4.895663 0.745572 0.4559
Landscape related variables

ELEVATION 0.011447 0.004923 2.325326 0.0201**
D_WOODLAND -0.000907 0.000356 -2.548518 0.0108**
D _TOWN -2.35E-05 0.000301 -0.077890 0.9379
D_STREAM 0.000925 0.000529 1.749596 0.0802*
D_A HOUSE -0.000782 0.000431 -1.814003 0.0697*
D_INT_AGRI 0.000892 0.000265 3.364538 0.0008***
D_GRASS 0.000225 0.000911 0.247267 0.8047
D_GULLY -0.001714 0.000957 -1.790808 0.0733*
D_EXT_AGRI -0.023866 0.007558 -3.157660 0.0016%***
Road related variables

R_PASS -0.003560 0.001267 -2.809680 0.0050***
R_VOL -0.918042 0.702574 -1.306682 0.1913
R_SPEED -0.056567 0.026858 -2.106152 0.0352**
R_WIDTH -0.168729 0.068082 -2.478322 0.0132**
R_SLOPE -0.324243 0.148932 -2.177121 0.0295**
McFadden R? 0.405042

LR statistic 90.69475

*** p < 0.01; ** p < 0.05; * p < 0.10

Discussion and Conclusion

A record of losses resulting from
collisions of vehicles with medium-sized
mammals was collected through a survey on
the highway along the Cankiri-Kirikkale
route. The study period was limited to five
months of intensive sampling from the end of
spring to the beginning of autumn.
According to Ramp et al. (2006), data
collection over a long period of time might
be necessary to measure the long-term
variation in collisions originating from the
changes in seasonal conditions, feeding
patterns, and behavior of animals. Moreover,
they showed that the highest number of
accidents occurred in the high mobility
period of expansion and feeding (Grilo et al.,
2009).

Traffic volume and vehicle speed are
important factors affecting the deaths caused
by wildlife-vehicle collusions (Forman and
Alexander, 1998; Hubbard et al., 2000;
Trombulak and Frissell, 2000; Seiler, 2003);
therefore, it is a relevant field focused by
many researchers across the world. Because
of avoidance behavior of wildlife on roads
with the high traffic volume, WVC are
intensely occured on roads with low and
medium traffic volume (Evink et al., 1996;
Forman and Alexander, 1998, Clevenger et
al., 2003, Ramp et al. 2006). The death rate

in the parts of the road with middle traffic
density is 0.68 km™, it is 0.52 km™ in the
parts with low traffic density. We were not
compared on WVC, because there were no
researches in Turkey. But, these rates is
similar with death rate of other studies
(Ramp et al., 2005, Ramp et al., 2006, Grilo
et al.,, 2009; Gunson et al., 2011) in the
world.

Generally, the six species of mammals
that were killed on the accidents in the study
area are active during the night. Red fox,
which is one of the most killed wild animals
in the accidents, is active between 5 p.m. and
5 am. and reaches the most active state
between 9 p.m. and 1 a.m. (Adkins and Stott,
1998). The fact that traffic volume varies
during the day affects the wildlife accidents
in different rates. Especially, an hour after
the sunset, risk of collision increases because
of poor sight in the dark (Haikonen and Stott,
1998). In other words, during the time when
accidents are mostly seen (between 8 p.m.
and 10 p.m.), two vehicles in every minute
pass on the middle dense road and five
vehicles pass in every minute on the middle
dense road. When we assume that a
hedgehog walks 110 meters on average in an
hour and 380 meters at maximum, it can
walk 24 meter-road platform in 13 minutes
on average and 3.5 minutes at maximum.
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This makes it inevitable for hedgehogs to
encounter with vehicles (Rondinini and
Doncaster, 2002).

Although Orlowski and Nowak (2006)
stated that daily traffic volume increased the
possibility of collisions for hedgehogs, it was
seen that more hedgehogs died on the low
traffic density parts of the Cankir1 Kirikkale
highway. This difference can be explained by
the density of the hedgehog population. It
was seen that in the Western Europe, the
population volume of hedgehogs is 30 per
km? in the places near to the residential areas
(Huijser, 1999), 10-20 per km? in the parks
near the detached houses in Wroclaw city of
Poland and 100-200 per km? in the woody
and gardened areas (Orlowski and Nowak,
2006). Especially the part of the road with
low density where hedgehogs are mostly
killed has borders with gardens of fruit and
vegetable. The wider is the road, the more
collisions with stone martens occur (Grilo et
al., 2009). Collisions with red foxes occur
when the passing of vehicles along the road
increases (Grilo et al., 2009). The density of
red fox deaths are nearly three times more on
the road with middle density than the road
with low density. Besides, road environment
is used for accessing other habitats by
predator species like red fox that hunts a
conduit such as fire break, power line
clearing and road (Bennett, 1994, Ramp et al.
2006). Some model results (Clarke et al.,
1998, Alexander et al., 2005, Orlowski and
Nowak, 2006 and Grilo et al., 2009) showed
that the cumulative impact of human
activities may affect the daily activities and
dispersal of wildlife, thus it may have an
impact on the abundance of wildlife.

Detecting the volume of the wildlife
deaths on roads is very important for
decreasing the deaths and the secondary
effects on the wildlife. Managing these
effects on every part of the roads is not
possible both economically and logistically.
Smith (2003) carried out intense locational
analysis of road deaths in Florida and defined
how to diminish wildlife-vehicle collisions
by stating where to make plans and design by
taking animal  mobility,  distribution,
landscape pattern and locations of road
deaths into account. Also, the data collected
via traffic accidents can be used not only in

decreasing accidents or preventing deaths,
but also in the studies on species like
population densities and habitat uses.

As a result; ecologists working on roads
use statistical models according to the
characteristics about the landscape, the effect
and density of animal distribution, what kind
of habitat distribution is present around the
roads, traffic volume, road topography
(Clevenger et al., 2003; Malo et al., 2004;
Dussault et al., 2006; Jaarsma et al., 2007).
That information can be used as a guide in
building wildlife overpasses, underpasses
and barriers and in taking precautions like
periodical wildlife signals, decelerator
wildlife  reflectors, roadside  wildlife
management and speed bumps.
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Abstract

Studies on the abundance of wildlife are important for assessing the status of wild animals’ population
and their environment. ldentifying animal species, distribution of animals, presence - absence and their
behavior are key factors to manage wildlife. Data of wildlife can be obtained from invasive and non-
invasive methods. Camera trapping is an efficient non-invasive method to study wildlife. Camera traps
can give valuable data such as behavior in their wild environment, food diet, presence-absence, etc. In
this study, some mammal species exists in Kastamonu Azdavay Kartdag: Wildlife Reserve Area were
determined by Camera-trap method. Activity patterns of animals were determined. Due to the study
results, suggestions on management and conservation strategies were discussed.

Keywords: Camera trap, Mammals, Wildlife, Azdavay, Kastamonu

Kastamonu Azdavay Kartdag: Yaban Hayati Gelistirme Sahasindaki Bazi Memeli
Turlerin Fotokapan Ydntemiyle Belirlenmesi

Ozet

Yaban hayat1 varlig1 ve yaban hayatina mahsus tiirlerin popiilasyonu ve habitatlar1 {izerine yapilan
caligmalar 6nemli bir yer tutmaktadir. Yaban hayati tiirlerini teshis, tiirlerin yayilislari, var-yok verileri ve
davranuiglar1 yaban hayati yonetimi i¢in 6nemli faktorlerdir. Yaban hayati verileri rahatsiz verebilen ve
rahatsizlik vermeyen yontemlerle elde edilebilmektedir. Fotokapanlar yaban hayatini incelemek icin
uygun bir rahatsiz vermeyen yontemdir. Fotokapanlar tiirlerin kendi habitatlarindaki davranislari, besin
tercihleri, varlik- yokluklar1 hakkinda ¢ok sayida degerli bilgiler verebilmektedir. Bu c¢alismada
Kastamonu Azdavay Kartdagi Yaban Hayati Gelistirme Sahasi’nda bulunan bazi memeli tiirler fotokapan
yontemi ile belirlenmigtir. Caligmada tiirlerin giinliik aktiviteleri belirlenmis ve ¢alisma sonuglarina gore
yonetim ve koruma stratejileri tartigilmistir.

Anahtar Kelimeler: Fotokapan, Memeliler, Yaban hayati, Azdavay, Kastamonu

Introduction monitoring of population development,

Turkey has a very rich flora and fauna
with more than 11 000 species of plants, 162
species of mammals, 460 species of birds,
716 species of fish and 141 species of
reptiles (URL 1, 2013). Turkey is located in
the junction of the Asian, European and
Africa continents having great biodiversity,
different climate types and various
ecosystems. Inventories of these areas is
important in order to conserve our natural
beauties and richness (Evcin et al., 2012).

Studies on the abundance of wildlife are
important for assessing the status of wild
animals’ population and their environment.
Inventory studies have a great importance for
giving directions to conservation efforts,

controlling the population and making a
benefit plan. Inventory studies help to
determine success of conservation activities
and forest management, measuring and
giving importance the cultural interventions,
population effecting activites (Ogurlu, 2003).
Identifying animal species, distribution of

animals, presence - absence and their
behavior are key factors of wildlife
management. Data of wildlife can be

obtained from invasive and non-invasive
methods. Camera trapping is an efficient
non-invasive method to study wildlife (Evcin
etal., 2013).
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Some parameters about animals (species,
density, habitat) need to be known for
managing the wildlife. There should be
regular and systematic monitoring of the
animals to obtain these parameters.
Visualizing wildlife animals in their natural
environment is generally difficult. The
camera trap is an alternative way for
studying and identifying wild animals in their
natural habitat and easy to apply in fieldwork
studies (Oliveria-Santos et al. 2008).

Azdavay Forest Sub-district is located in
Kastamonu. It is close to Kure Mountains,

Materials and Methods

Study area

KAKWRA is located in between Azdavay
and Senpazar1 towns of Kastamonu (Figure
1). It is established in 1981 as “Conservation
of Hunt and Breeding Field” for endangered
species such as Red Deer (Cervus elaphus)

one of nine hotspots in Turkey and has a
great biodiversity. The area has great
importance in terms of flora and fauna
(Soyumert, 2010). In this study, some
mammal species exist in Kastamonu
Azdavay Kartdagi Wildlife Reserve Area
(KAKWRA) were determined by Camera-
trap method. Activity patterns of animals
were determined. Due to the study results,

suggestions on management and
conservation strategies were discussed.
and Roe (Capreolus capreolus)

(Anonymous, 2010).

Geographical position

KAKWRA is being at about 50 km air
distance from Kastamonu centrum. Total
area of KAKWRA
(Anonymous, 2010).

is 11495 hectares

Figure 1. Geographical position of KAKWRA (Anonymous, 2010).

KAKWRA is an important area, located
in the buffer zone with Kire Mountains
National Park, with having natural forest
areas, wild animals, plants and recreational
zones in the Western Black Sea region
(Anonymous, 2010).

Methods

Automatically triggered cameras taking
photographs or videos of animals are called
as camera traps. Camera traps are known as
one of the most powerful and non-disturbing
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tool for wildlife research. They can give
valuable data such as animal behavior in
their wild environment, food diet, presence-
absence, etc. (Evcin, 2013). Opportunistic
camera-trap method (Stein, 2008) were used
in this study. The study were done between
months of October and December 2015.
Eight camera traps were established to four
different points considering footprints and
feces of animals (Figure 2, 3).
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Figure 2. Camera trap locations in KAKWRA Figure 3. Applying camera traps
in the field
Results 1. Animal photos and activity charts were

Eight camera traps were established to given in Figure 4,5,6.
KAKWRA on four different points. Results
and determined species were given in Table

Table 1. Species determined to camera trap results

Species No Family and English Name IUCN
Species Name

RedList

LEPORIDAE

1 Lepus europaeus Hare LR/Ic
SCIURIDAE

2 Sciurus Caucasian Squirrel NT
anomalus
CANIDAE

3 Canis lupus Wolf LC

4 Vulpes vulpes Fox LC
MUSTELIDAE

5 Martes martes Pine Marten LC
SUIDAE

6 Sus scrofa Wild Boar LR/lc

11
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Table 1. (Continue)

CERVIDAE

7 Capreolus Roe LC
capreolus
Cervus elaphus  Red Deer LC
URSIDAE

8 Ursus arctos Bear LR/Ic

LC, LR/Ic= Least Concern NT= Near Threatened

21 on o Weep Qe

Figure 4. Some photos of animals that obtained from camera trap studies -
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1- Vulpes vulpes (Fox)

2- Martes martes (Pine Marten)
3- Sus scrofa (Wild Boar)

4- Capreolus capreolus (Roe)
5- Lepus europaeus ( Hare)

6- Canis lupus (Wolf)

7- Capreolus capreolus (Roe)
8- Ursus arctos (Bear)
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Figure 5. The percentages of data obtained from cameratrap studies

Figure 6. (Continue)
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Figure 6. Activity charts developed from camera trap data

Conclusions

Eight mammal species were captured by
camera traps in the study area. The number
of animals captured by the camera traps was
very low probably because of adverse effect
of weather conditions during the study
(winter of 2015) and insufficient number of
camera traps.

Analysis of activity patterns showed that
most of large mammals considered to be
active in the wee hours and evenings as a
result of camera-traps, especially predator
species like: brown bear and wolf etc.
showed themselves at night to cameratraps.
Red deer and roe deer are thought to browse
the area for food as looking their activity
patterns (Bulthuis et al., 2015).

Wildlife disturbance can effect wild
animal activities. For this reason, ecosystem-
based planning should be preferred. Logging
and mine activities should be done by non-
disturbing ways to wildlife.

Detailed species map for wildlife reserve
areas of Turkey should be reproduced. This
study expected to be a background for future
studies for this area. All the technical
developments of our era should be used for
producing an inventory. Wildlife studies with
camera traps are insufficient in Turkey.
There are however some studies in the area

14

via camera traps (Soyumert, 2010). These
researches need to be done for each region.
Daily activities and preferred areas of
animals should be detected by this was.

Local people should be made aware
against the poaching and detailed
information should be given about the
damage to the economy of the country and
genre. Most wild animals prefer areas with a
rich variety food and being close to wetlands
(Evcin, 2013). Therefore, conservation of
these areas against all kind of treats
(pesticides, household and industrial waste,
pollutions etc.) is very important to sustain
wild animals and their habitats.
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Abstract

The oviposition of Rhizophagus grandis and its predation impact on Dendroctonus micans were
investigated in the laboratory in polystyrene boxes. Two rearing series were set up with different prey-
predator ratios and analyzed at different time intervals. Fifteen D. micans larvae and 1 pair of R. grandis
adults, and 20 D. micans larvae and 1 pair of R. grandis adults were used in series | and series II,
respectively. Wild R. grandis adults, and third and fourth instar D. micans larvae collected from naturally
attacked oriental spruce forests in Artvin were used in the experiment. Two control series were arranged
with only D. micans larvae to account for natural mortality for series | and series Il. The number of R.
grandis larvae produced after different time intervals and predation impact in these series was evaluated.
A pair of R. grandis yielded up to 104 larvae on Picea orientalis in the experiment. Progeny production
increased markedly during the second week. Higher numbers of D. micans larvae in boxes with 1 pair of
R. grandis adults in the series 11 yielded higher numbers of predator progenies. But there was no statistical
difference in oviposition between the two series. R. grandis efficiently consumed its prey. Progenies of a
pair of R. grandis consumed more than half of the D. micans larvae in a week, and almost all in the
second and third week.

Key words: Dendroctonus micans, Rhizophagus grandis, Picea orientalis, predation

Introduction were recorded in Turkey during outbreaks on

The greater European spruce bark beetle, the edge of the beetle's expanding range
Dendroctonus micans (Kugelann) (Benz 1984; Ozder 1984; Eroglu 1995;
(Coleoptera: Curculionidae) is one of the Alkan 2000; Eroglu et al. 2005; Alkan-
major pests of spruce throughout Eurasia Akinci et al. 2009).
(Grégoire 1988). It has supposedly originated Although mechanical and chemical
from a North American ancestor that crossed control measures have respectively been
the Behring Strait during the Wisconsin applied against D. micans in 1966-1971 and
glaciation (Furniss 1996) and has spread 1972-1985, the beetle has spread in all the
westward, presently occupying most of spruce stands in Artvin. A biological control
Eurasia (Grégoire 1988; Fielding et al. 1991; programme has been started in 1985.
Fielding and Evans 1997; Pauly and Fourteen small-scale Rhizophagus grandis
Meurisse 2007), including Georgia and Gyll. (Coleoptera: Monotomidae) rearing

northeastern Turkey, where it attacks oriental laboratories have been established within the
spruce, Picea orientalis (L.) Link. (Acatay Artvin, Ardanu¢ and Savsat Directorates of
1968). Forestry Enterprises (Alkan 1989, 2000;

D. micans was first discovered in oriental Aksu 2011). Rearing laboratories have been

spruce forests in Georgia in 1957 established in Giresun and Trabzon after D.
(Khobakhidze et al. 1970) and then in Posof micans infestations in these vicinities
(Turkey), in 1966 in a stand adjacent to the (Kostak 1997; Eroglu et al. 2005). Presently,
Georgian border (Acatay 1968). Presently, more than 5 million R. grandis have been
almost all the oriental spruce forests in reared and released at infested stands in
Turkey are infested (Alkan-Akimnci et al. Turkey (Alkan 2000; Kostak 1997; Aksu
2014). During the past years, heavy losses 2011; Aksu et al. 2014).
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In mass rearing programmes in Europe,
pairs of predators yield up to 117 eggs and
70 young adults per female R. grandis on
Picea excelsa (Grégoire et al., 1989). In
Great Britain, two females and one male R.
grandis are used in the rearing programmes,
with a yield of up to 80 adults (Fielding and
Evans 1997).

A pair of predator consumes an average
of 30-40 D. micans eggs a week in laboratory
conditions (Merlin et al., 1984). Predation
significantly reduces the prey broods by two-
thirds (Merlin et al., 1984; Grégoire et al.,
1989). R. grandis larvae consume each the
equivalent of one mature prey larva, which
means that they generally eat more than one
prey when these are smaller (Grégoire et al.,
1989).

The Turkish mass rearing programme is
based on the “log-breeding” method, which

derives from the work of Georgian
entomologists (Khobakhidze et al., 1970). In
Turkey,  “log-breeding”  consists  in

introducing either D. micans adults or larvae
into oriental spruce logs. Two pairs of R.
grandis adults and either 8 prey adults or
750-800 prey larvae are introduced into each
log. The generation time is either 90-100
days or 65-70 days at 19-22°C, and the
average yield is either 134 or 102 R. grandis
adults, respectively (Aksu, 2011). There are
drawbacks, such as yield unpredictability,
labour intensiveness, need for space and, D.
micans being the only foodstuff, need for
hundreds of thousands of D. micans larvae to
be collected in the forests, as this insect
cannot be reared in the laboratory, and
collecting D. micans larvae from predator
release areas mentioned by several authors
(Gregoire et al 1984a, 1984b; King and
Evans 1984; Aksu 2011).

This study aims to present biological data
on the oviposition and predation impact of R.
grandis under semi-natural conditions, i.e. in
clear polystyrene boxes containing predator
adults, prey larvae and fresh spruce phloem,
the long-term objective being to overcome
some of the drawbacks in the rearing
technique mentioned above.
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Materials and Methods

The experiment was performed on 16
August — 20 September 2013. Oriental
spruce bark powder and fresh bark disks, and
D. micans larvae and R. grandis adults were
used in the experiment. Wild D. micans
larvae and R. grandis adults were collected
from natural oriental spruce forests in Artvin.
One pair of R. grandis adults was placed in
each box to have the highest possible number
of progeny per female (Grégoire et al.
1984a).

Preparation of the experimental series

Two series were prepared with two
different prey-predator ratios. Fifteen D.
micans larvae and one pair of R. grandis
adults and twenty D. micans larvae and one
pair of R. grandis adults were used in series |
and series Il, respectively.

Before preparing the boxes, bark disks
including the phloem layer 5 cm in diameter
were cut from fresh logs that were harvested
from natural oriental spruce stands. Round
polystyrene boxes (producer: LP Italiana,
Italy, model: L202038, diameter: 5.5 cm;
height: 2.5 cm) were used. The boxes were
filled with a layer of rehydrated bark powder
at the bottom, then two bark disks with
phloem layers facing each other, then again
rehydrated bark powder on top of these disks.
Third and fourth instar D. micans larvae were
put between the bark disks. After
preparation, the boxes were kept in the
laboratory for 3 days to allow the
establishment of the prey larvae in the bark
disks. R. grandis pairs were then introduced
into the boxes, which were kept for 7, 14 and
21 days in the laboratory. The R. grandis
adults were taken out of the boxes at given
days (one batch of boxes on the 8" day of the
experiment, one batch on the 15" day and
one batch on the 22" day). Ten days after
removing the predators (an incubation period
for allowing the R. grandis eggs to hatch), all
predator and prey larvae were counted in
each box. Ten replicates were prepared for
each series. Two control groups were also
prepared with only D. micans larvae to
account for natural mortality for series | and
series Il. Laboratory temperature was 19 °C
and moisture was 59% during the
experiment.
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Statistical analyses

Numbers of R. grandis larvae at control
days were compared by t tests between series
and Il. Data were analyzed using IBM SPSS
statistics version 19.0.

Results

In series | (15 D. micans larvae; one pair
of R. grandis) a total 347, 522 and 484
predator larvae were produced in the
different batches. In series Il (20 D. micans

larvae; one pair of R. grandis) 359, 559 and
572 predator larvae were produced in total
(Table 1). The mean numbers of larvae per
box (x SE) were 34.7 (+ 3.53), 52.2 (+ 6.00),
48.4 (+ 11.06) and 35.9 (+ 3.62), 55.9 (=
7.34), 57.2 (£ 7.86) in series | and II,
respectively. In series Il, there were more
predator larvae in the boxes in all the batches
than in series | (Figure 1), but the differences
were not statistically significant (Table 2).

Table 1. Number of Rhizophagus grandis larvae per box in the different batches

Number of R. grandis larvae per box

Control days / Replicates 1 2 3 4 5 6 7 8 9 10
” day 7 26 29 27 32 28 37 22 51 39 56
-% day 14 41 40 46 59 45 45 51 44 47 104
P | day21 8 43 97 1 2 51 72 8 54 67
= day 7 34 12 39 49 48 48 37 33 25 34
-% day 14 62 58 56 9 76 40 47 89 42 80
@ | day 21 56 102 7 52 63 42 49 51 74 76

- == =series |

——series |

30 T
1 2

Time (weeks)

Figure 1. Variation in the number of R. grandis progeny with time

Table 2. Production of R. grandis larvae in the two series

Number of R. grandis
larvae at control days
Batch (mean + SE) y df t p
Series | Series Il
Day 7 34.7+353 | 35.9+3.62 18 0.237 0.815
Day 14 52.2+6.00 | 55.9+7.34 18 0.390 0.701
Day 21 48.4+11.06 | 57.2 +7.86 18 0.648 0.525
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In series I, there were a total of 150 D.
micans larvae at the beginning, and 200 D.
micans larvae in series Il. The numbers of D.
micans larvae in the boxes at the end of the
experiment in the three batches are given in
Table 3. Average predation impact of the R.
grandis was 73.3% over 150 prey larvae and
61.5% over 200 prey larvae in the first and
second series in the first batch, respectively.
In series I, the predation impact was 98.7%
in both the second and third batch; in series

11, it reached 98.5% and 99.0% in the second
and third batch, respectively. A total of 110
and 123 D. micans larvae were thus
consumed in the first week in series | and I,
respectively. 148 prey larvae were consumed
in the second and third week in series I, and
197 and 198 prey larvae were consumed in
the second and third week of series I,
respectively. No D. micans mortality was
observed in the controls.

Table 3. Number of Dendroctonus micans larvae per box in the various batches

Number of D. micans larvae in boxes

. 1

Batches / Replicates 1 2 3 4 5 6 7 8 9 0

P day 7 11 2 0O 0 2

-% day 14 0 0 0 O

P | day21 11 0 0 0
= | day 7 1
® 13 11 2
'S | day 14 0 0 1

n
day 21 0 0
Discussion Considering this, it is hard to specify the

A pair of R. grandis yielded 1-104 larvae
in series | and 7-102 larvae in series II. In
Belgium, pairs of predators yield 30-117
eggs (Grégoire et al.,, 1989). In another
experiment, the mean number of larvae
produced by wild predators collected in the
field was 109.6 (Grégoire et al., 1984a). Our
results are close to the Belgian results.

British researchers report up to 80
progeny by two females and one male R.
grandis in mass rearing programs (Fielding
and Evans, 1997). Several experiments
showed that a regulatory process seems to
lower the egg production per female when
several females are together in a brood
chamber (Merlin et al., 1984). When two
pairs of R. grandis, instead of one pair, were
introduced into a brood chamber, a twofold
decrease of the mean progeny per female
occurred. A supplementary  decrease
occurred when three pairs were introduced
(Grégoire et al., 1984a; Merlin et al., 1984).
There are 29.3, 13.6 and 6.9 predator larvae
on average when 1, 2 or 3 females
introduced, respectively (Merlin et al., 1984).

19

mean progeny per females in British results.
In the Turkish mass rearing programme,
based on the “log-breeding” method, two
pairs of R. grandis adults and either 8 prey
adults or 750-800 prey larvae respectively
produce 134 or 102 R. grandis adults on the
average, (Aksu, 2011). In our experiment,
results of series | and series Il showed that
about 100 larvae can be reared in boxes.
About 50 and 37 rearing boxes can be
prepared in series | and series I,
respectively, using the total amount of D.
micans larvae that is used in only one
breeding log. Thus, the number of reared
predator larvae can be increased and some
drawbacks in the log breeding method, such
as the need for space and the need for
hundreds of thousands of D. micans larvae to
be collected in the forests can be suppressed.
The total number of predators produced in
“log breeding” is only known at the end of
the rearing period. The generation time is
either 90-100 days or 65-70 days (Aksu,
2011). In our experiment, the number of
predator larvae can be assessed during the
second week. So, unsuccessful boxes can be
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discarded early, and new rearing boxes can
be prepared to replace them. In this manner,
yield unpredictability in rearing units may be
reduced. Rearing in boxes is also a less
labour intensive method than “log-breeding”.

R. grandis consumes both eggs and larvae
of its prey. Predation significantly reduces
the prey broods by two-thirds (Merlin et al.,
1984; Grégoire et al., 1989). In our
experiment, predation impact on D. micans
larvae was about 99% in the second and third
week whilst it was relatively lower in the
first week. This lower predation impact
during the first week is very likely to have
resulted from the presence of lower numbers
of predator larvae and younger predator
larvae in the boxes.

A period of 14 days seems appropriate for
obtaining a higher number of predator larvae.
There were more predator larvae at the 21%
day, but this difference can be ignored when
considering the advantage of spending
minimum time and energy during a rearing
programme.

The progeny of a pair of R. grandis
consumed more than half of a D. micans
brood system in a week, and almost all in the
second and third week. R. grandis is an
efficient limiting factor on its prey. D.
micans population in Artvin and Giresun is
below economic damage threshold since
2009. Predator releases has been stopped in
these areas since then. Overall, R. grandis
could be the major component in suppressing
D. micans populations in spruce forests.
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Abstract

The Brown-tail Moth (Euproctis chrysorrhoea L.) has been determined to cause heavy damage on Quercus
infectoria (Oliver), Salix spp., fruit trees and ornamental plants after observations carried out in oak (Q.infectoria)
area in Cankirt (Sabanozil). Since E.chrysorrhoea causes certain health issues at humans beside of the economics
damage, control of the pest is very important. However, since there are many natural enemies in forest ecosystems
and unfavorable topographical conditions of forest lands, biological control carries great importance. Thus, this study
was carried out between 2007-2008 in order to determine the natural enemies of E.chrysorrhoea and the relationships
between the pest and its natural enemies. Flight of E.chrysorrhorea adults was monitored via light traps. After
trapping of E.chrysorrhoea adults in light trap, parasitoid adults from the egg masses that have been collected from
the study area, have been brought to laboratory which was set to 25°C temperature and 45%z5 relative humidity.
After the emergence of the parasitoid adults, E.chrysorrhoea eggs were investigated under stereo-microscope and
status of each egg (parasitoid emerged, larva hatched or no hatch) was recorded. The parasitization ratio for each egg
mass was calculated as number of the eggs that parasitoid adult emerged was divided by the total number of the eggs
at that egg mass. The results show that E.chrysorrhoea adults may be trapped from the end of June when the mean air
temperature reaches 21°C until first week of August (approximately 42 days). A total of 639 E.chrysorrhoea adults
were trapped at light trap. In laboratory conditions, eggs in the masses were between 105 and 278 (166.21+12.95)
from 15 E.chrysorrhoea egg masses. 1038 out of 2509 E.chrysorrhoea eggs were parasitized (mean 41.37%). The
egg parasitoid was identified as Telenomus euproctidis (Wilcox) (Hymenoptera: Scelionidae). There were not any
records in literature regarding this parasitoid species existing in Turkey. It is also understood that T.euproctidis is an
egq parasitoid of many Erebidae (Lepidoptera) species, mainly Euproctis spp. from literature.

Keywords: Euproctis chrysorrhoea, Telenomus euproctidis, egg parazitoid, biological control, Cankiri, Quercus

infectoria, oak.

Cankir1 Mese (Quercus infectoria Oliver) Orman Alanlarida Zararh Altin Kelebek,
Euproctis chrysorrhoea L. (Lep.: Erebidae)’nin Ilk Kez Tespit Edilen Yumurta
Parazitoiti, Telenomus euproctidis (Wilcox) (Hym.: Scelionidae) Uzerinde Arastirmalar

Ozet

Cankir1 (Sabanozii) mese (Quercus infectoria Oliver) orman alanlarinda yiiriitiilen gézlemler neticesinde, Altin
kelebek (Euproctis chrysorrhoea L.)’in mese (Quercus spp.), sogiit (Salix spp.) ve pek ¢ok meyve agaci ile siis
bitkisinde onemli zarara neden oldugu anlagilmistir. E.chrysorrhoea’nin neden oldugu ekonomik kayiplarin yan sira,
insanlarda da saglik sorunlarina neden oldugundan so6zii edilen zararli olduk¢a 6nemlidir. Bununla birlikte, orman
alanlarinin ¢ogunlukla uygunsuz topografik kosullara sahip olmasit ve ayrica orman alanlarinda pek ¢ok dogal
diisman tiiriiniin bulunmasi nedeniyle, bu tiir alanlarda biyolojik miicadele daha da 6nem kazanmaktadir. Bu nedenle,
bu ¢aligma 2007-2008 yillarinda, E.chrysorrhoea’nin dogal diismanlar ile aralarindaki iliskileri ortaya koymak
amaciyla ele alinmigtir. E.chrysorrhoea ugus periyodunun izlenmesi igin 1s1k tuzagi kullanilmigtir. E.chrysorrhoea
erginlerinin 151k tuzaginda yakalanmasi tamamlandiktan sonra, araziden toplanan yumurta paketleri 25°C sicaklik ve
%45+5 orantili nem degerlerine ayarlanmis laboratuara getirilmistir. Ergin parazioitlerin ¢ikisi tamamlandiktan sonra
E.chrysorrhoea yumurtalari stereo mikroskop altinda incelenerek her bir yumurtanin durumu (parazitoit ¢ikmus, larva
¢ikmis ya da c¢ikis olmamis) kaydedilmistir. Her bir yumurta paketi i¢in parazitlenme oranlari; parazitoit ¢ikan
yumurta sayisinin o paketteki toplam yumurta sayisina oranlanmasi suretiyle hesaplanmistir. Elde edilen sonuglar,
E.chrysorrhoea erginlerinin, ortalama hava sicakliginin 21°C’ye ulastigi Haziran ay1 sonundan Agustos aymin ilk
haftasina dek (yaklasik 42 giin) yakalanabilecegini gostermektedir. Calisma siiresince 151k tuzaginda 639
E.chrysorrhoea ergini yakalanmustir. Laboratuar kosullarinda yiiriitiilen ¢aligmalarda, 15 yumurta paketinin her
birinde 105 ila 278 (166.21+12.95) adet yumurta bulundugu anlagilmistir. Sayilan 2509 E.chrysorrhoea
yumurtasindan 1038’inin parazitlenmis oldugu (ort. %41.37) tespit edilmistir. Caligmada elde edilen yumurta
parazitoiti Telenomus euproctidis (Wilcox) (Hymenoptera: Scelionidae) olarak teshis edilmistir. Yapilan literatiir
taramasinda bu parazitoit tiiriiniin Tirkiye’de bulunduguna dair bir kayda rastlanmamistir. Ayrica literatiir
taramalarindan, s6z konusu parazitoit tiiriin, basta Euproctis spp. olmak iizere diger bazi Erebidae (Lepidoptera)
tiirlerinin de paraziotiti olabilecegi de anlagilmistir.

Anahtar Sozcukler: Euproctis chrysorrhoea, Telenomus euproctidis, yumurta parazitoiti, Biyolojik micadele,

Cankir1, Quercus infectoria, mese.
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Introduction

The  Brown-tail  moth  (Euproctis
chrysorrhoea L. (Lepidoptera: Erebidae)] is
an important pest of many deciduous plants
and trees, especially oak species and also it is
a polyphagus pest which is known to utilize
over 80 plant species as hosts (Britton, 1914;
Kansu, 1955; Giirses, 1975; Iren, 1977;
Eroglu, 1990; Bulut, 1991; Dordaei et al.,
2004; Erler and Cetin, 2009). Some
researchers state that E.chrysorrhoea
outbreaks may occur in agricultural trees and
oaks with 8-10 year intervals in Central
Anatolia and also with 3-4 year intervals in
Aegean Region (Onciier et al., 1982; Eroglu,
1990; Bulut, 1991). Epidemic populations of
E.chrysorrhoea defoliate trees completely
(Bulut, 1991; Simgek and Kondur, 2006a; b)
and adversely affect the development of oak
trees (Kulman, 1971; Simsek and Kondur,
2006a; b). E.chrysorrhoea is also considered
as a public pest because of causing allergic
reactions due to itchy-burner hairs of larvae
and adults contacting human skin (Britton,
1914; Eroglu, 1990; Erler and Cetin, 2009).

The distribution area of E.chrysorrhoea
both in Turkey and the world is wide
(Canakg¢ioglu and Mol 1998) and it is known
that this pest could be found in almost every
oak site (Simsek, 2000; Simsek and Kondur,
2006a; b; Oner et al., 2010).

Some researchers state that egg, larva and
pupa parasitoids and also entomopathogens
are major factors keeping E.chrysorrhorea
populations in balance in nature (Girses,
1975; Onciier et al., 1977; 1978; 1982; Bulut,
1991). Thus this study is carried out between
2007 and 2008 in order to determine the
efficiency of one of E.chrysorrhoea’s
parasitoids, Telenomus euproctidis (Wilcox)
which is determined in Cankir1 for the first
time, on this pest and to call attention to
future studies regarding to this parasitoid.

Material and Method

The main materials of the study were
various stages of the brown-tail moth
[Euproctis chrysorrhoea L. (Lepidoptera:
Erebidae)] which was epidemic state
between 2007 and 2008, light trap, adults of
the  parasitoid Telenomus euproctidis
(Wilcox) (Hymenoptera: Scelionidae). Also;
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ice cage, branch cutter, plastic/nylon bags,
digital camera, glass tubes and stereo-
microscope were used as auxiliary materials
in the study.

Field studies were carried out weekly in
oak (Quercus infectoria Oliver) forest near to
Biiytikyakali village that is located within
Sabanézii Forest District, Cankirt Forest
Enterprise in 2007. 160 watts-powered
Pennsylvannia type light trap (Figure 1) was
installed in oak forest (Gil, 1967; Popov,
1975; Szontagh, 1986; Lesko et al., 1995;
Simsek, 2000) and the electricity requirement
for the trap was supplied from a house
outside the village. In order to Kill the
lepidopterous insects in the collecting jar as
quickly as possible, DDVP absorbed killing
strips were inserted (Simsek, 2000). The light
trap was installed at coordinates of 516317,
4482208 at 1344 m. The trap was checked
once a week; collection jar was changed with
a new one. In the Ilaboratory, all

lepidopterous insects removed from the jar
and prepared for identification. This study is
lepidopterous

carried out during insects

captured in the trap.

e TR Al
Figure 1. Pennsylvania type light trap

After emergence of E.chrysorrhoea adults
emerged, leaves of randomly selected oak
trees were inspected for egg clusters.
E.chryosrrhoea egg clusters were spotted
under leaves on July 10, 2007 and 15 egg
clusters were carried within ice cage to
laboratory which was set to 25°C
temperature and 45%z=5 relative humidity.
Each egg cluster was put into an 8 cm glass
tube. A moisturized cotton piece was inserted
at top of each tube in order to prevent eggs to
dry (Figure 2). All glass tubes were inspected
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daily for either larvae or parasitoids and also
larvae and parasitoids removed from tubes.
After egg hatchings, each cluster was
inspected under stereo microscope and
counted for their status (i.e., E.chrysorrhoea
larva, parasitoid emerged, non-hatched).
Since the parasitoid emerged was a solitary,
parasitization was calculated based on
E.chrysorrhoea larva and parasitoid counts
and the parasitization ratio was calculated
dividing the parasitoid emerged egg number
by total eggs for each egg cluster (Onciier et
al., 1982).

sfigodes

Figure 2. Euproctis chrysorrhoea L. egg
clusters from oak leaves at Biiyiikyakali
(Sabanozii) village within glass tubes

The egg parasitoid of E.chrysorrhoea was
identified by Prof. Dr. Miktat DOGANLAR
(Mustafa Kemal University, Faculty of
Agriculture). The meteorological data were
obtained from Sabandzii (Cankir1) station
since it is the nearest meteorological station.
The data were prepared as tables and figures
and also relationships between were
researched.

Results and Discussion

Heavy defoliation of E.chrysorrhoea on
Q. infectoria, Salix spp., fruit trees in home
gardens and other ornamental plans was
observed during field observations in 2007.
E.chrysorrhoea larvae consume tree leaves
and we observed that certain oak trees were
without any leaves due to heavy defoliation
in 2007 (Figure 3).
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Figure 3. Euproctis chrysorrhoea L.
larvae after overwintering (top) and
defoliated oaks (bottom) due to

E.chrysorrhoea feeding

The pupae of E.chrysorrhoea determined
on June 05, 2007 during field observations
(Figure 4). After that date, the number of
pupae was increased and also number of
larvae  was decreased. Cocoons  of

E.chrysorrhoea are in groups and cocoon
lengths are between 12 and 15 mm in males
and 15 and 20 mm in females (Simsek and
Kondur, 2006a; b).

Figure 4. Euproctis chrysorrhoea L. cocoon
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First E.chrysorrhoea adult was captured
in trap on June 26, 2007. This date shows
that the pupation period of E.chrysorrhoea
lasted 21 days. During the pupation period of
E.chrysorrhoea, mean temperature was
between 11.8 and 23.2 °C and the relative
humidity was between 36.2 and 78.1%.

[ Noof E.chrysorrhoea —e— Average Temperature (°C)

adults captured

Simsek and Kondur (2006a) report the
pupation period of E.chrysorrhoea between
22 and 24 days.

The number of adults captured in light
trap and the related meteorological data at
Biiyiikyakali (Sabandzii, Cankir1) in 2007 is
given at Figure 5.
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Figure 5. The number of Euproctis chrysorrhoea L. adults captured in light trap and the
related meteorological data at Biiyiikyakali (Sabandzii, Cankir1) in 2007

In figure 5, it could be seen that 2 adults
of E.chrysorrhoea were captured at the light
trap on June 26, 2007 when the average
temperature was 21.1°C and the relative
humidity was 55.7%. The most intense
E.chrysorrhoea capture (221 adults) have
occurred on July 24, 2007 when the average
air temperature was 20.8°C and the relative
humidity was 51.8%; and also the last
E.chrysorrhoea adult was captured on
August 07, 2007. Figure 5 also show that 639
adults of E.chrysorrhoea were captured at
light trap during 42 days between June 26
and August 07, 2007. Certain researchers
report adult flights of E.chrysorrhoea
occurring in June and July (Canakgioglu and
Mol, 1998; Simsek and Kondur, 2006a; b).
We determined that E.chrysorrhoea adults’
flights begin at the last week of June until the
first week of August.

The adult wingspan of E.chrysorrhoea is
between 30-35 mm. Eroglu (1990) has
reported wingspan of females and males as
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28.53 and 33.39 mm respectively. Wings are
white in color and there is a bunch of golden
hairs at the tip of abdomen which is a
characteristic attribute for females. There are
generally some blackish spots under
forewings of males. Antennae are single-
sided comb-like in females and double-sided
comb-like in males (Figure 6).

.
)

e e
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Figure 6. Adult female (left image) and
male (right image) of Euproctis
chrysorrhoea L.

During field observations on July 10,
2007 (almost one month later than the first
light trap capture), E.chrysorrhorea egg
patches were found on Q.infectoria leaves.
E.chrysorrhoea females lay eggs as clusters,
and then the females cover eggs with their
golden colored hairs at the abdomen tip for
egg protection (Figure 7). Females usually
lay eggs under the oak leaves but rarely onto
oak leaves. However, eggs were always
covered with golden colored hairs at
abdomen tip. This hair covers on the eggs
were found to be very dense.

Figure 7. Oviposition of
chrysorrhoea L. female

In the field studies, we collected 15 egg
clusters and counted eggs varying between
115 and 278 eggs (166.21+12.95) in each
cluster after counting under stereo
microscope. Candan et al. (2008) reported
that E.chrysorrhoea egg clusters contain
varying number of eggs between 200 and
400. Craighead (1950) reported that egg
clusters contained about 300 eggs. The first
E.chrysorrhoea larva was observed on
August 1, 2007 in laboratory and August 07
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in the field observations (Figure 8). These
findings suggest that E.chrysorrhoea eggs
hatch after 3 weeks in field conditions.
Simsek and Kondur (2006b) state that
E.chrysorrhoea eggs hatch about 3 weeks
later than oviposition and young larvae feed
on upper epidermis of leaves that support our
findings.

Figure 8. Newly hatched Euproctis
chrysorrhoea L. larvae

Newly hatched E.chrysorrhoea larvae
(Figure 8) feed on the same oak leaf which
the egg cluster is located. Latter instars also
begin feeding on neighboring leaves. After
the second instar, two orange-reddish spots
become apparent on the dorsal side of 6" and
7" abdominal segments.

When the air temperature cools down,
E.chrysorrhoea larvae prepare overwintering
tents on the upper branches and overwinter
as 4" and 5" instar larvae. Overwintered
larvae leave the tents and continue feeding
next year after air temperature risen up and
oaks foliated. E.chrysorrhoea larvae are
known to have 8 larval instars.

Egg clusters of E.chrysorrhoea was
inspected under  stereo-microscope in
laboratory after the larvae of E.chrysorrhoea
had left leaves and gone into overwintering
tents in the field and an egg parasitoid was
determined to emerge from E.chrysorrhoea
eggs. This parasitoid species was identified
as Telenomus euproctidis (Wilcox, 1920)
(Hymenoptera: Scelionidae). While
inspecting the egg clusters, the parasitoid
T.euproctidis was determined to develop as
head up in transparent eggs and also emerged
from an irregularly gnawed exit hole (Figure
9).

Counting results for each E.chrysorrhoea
egg cluster (total eggs, emerged parasitoids
and parasitization ratio) are given at Table 1.
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Figure 9. Emerging adult of Telenomus euproctidis (Wilcox) from Euproctis chrysorrhoea L.
eggs (left) and the adult of T.euproctidis (right)

Table 1. Numbers of Euproctis chrysorrhoea L. eggs within egg clusters that have been brought
laboratory from natural conditions, emerged parasitoid counts from each egg cluster

and parasitization ratios

Egg Cluster No Eggs in Clusters

Number of Parasitoid

L o
Emerged Eggs Parasitization Ratio (%)

1 182 79 43.41
2 134 50 37.31
3 204 83 40.69
4 131 30 22.90
5 197 104 52.79
6 122 24 19.67
7 156 75 48.08
8 105 0 0.00
9 127 61 48.03
10 148 93 62.84
11 206 117 56.80
12 278 42 15.11
13 223 144 64.57
14 159 61 38.36
15 137 75 54.74
Total 2509 1038 Mean: 41.37

Table 1 shows that eggs in each egg
cluster were between 105 and 278 and a
certain amount of the eggs were parasitized
by T.euproctidis up to 65.57% and also 1038
out of 2509 E.chrysorrhoea eggs within 15
egg clusters were parasitized (mean
parasitization was 41.37%). We think that
this ratio of egg parasitization is very high
and may play an important role in controlling
E.chrysorrhoea. This data also suggest
T.euproctidis as a powerful parasitoid.

We could not any record in literature that
T.euproctidis existed in Turkey. However,
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certain researches previously carried out
show that this species is an egg parasitoid of
many Erebidae mainly Euproctis spp.
(Arakaki et al., 1977; Wang, 1981; Arakaki et
al., 2005; Arakaki et al., 2011). T.euproctidis
may find its host by tracking the sexual
pheromone dispersing from anal tufts of its
host (Wang, 1981; Arakaki and Wakamura,
2000; Wakamura, 2006; Arakaki et al.,
2011). The parasitoid attaches itself to anal
tufts of ovipositing female host, and then lays
its eggs into eggs of the host (Arakaki, 1990;
Arakaki et al, 2006). Generally,
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T.euproctidis females prefer new host eggs,
however it may parasite rather older host
eggs with advanced embryonic development
(Wang, 1981). Certain researchers identified
T.euproctidis from various hosts i.e.,
E.taiwana and E.psuroconspersa in Japan,
E.pseudoconspersa, E.smilis, E.varians and
E.bipunctapex in China (Arakaki et al., 1977;
Wu and Chen, 1980; Wang, 1981; Arakaki
and Tanaka, 1998; Arakaki et al., 2005; 2006;
Arakaki et al., 2011).

T.euproctidis is one of the most important
egg parasitoids of E.pseudoconspera in the
Hunan province of China. The parasitoid
overwinters in the host egg as first instar
larva and emerges in April next year. Life
period is closely related to temperature and
emerge after 21 days as 21°C, 17-18 days at
23.3°C. In the life span of this parasitoid, 2
days pass in the egg, 5 days pass in pupa and
10-11 days pass as adult. Complete life span
of this parasitoid is 10-12 days at 30.1-
30.9°C temperature. Females fed with honey
solution live 11.6-15.2 days and lay 32.75-
46.50 eggs. Oviposition performance is
lower when fed with water. It lays 80-90% of
its eggs in the first five days of its 10-day
oviposition period. T.euproctidis may utilize
other Erebidae eggs as artificial hosts such as
E.smilis, E.varians, E.bipwnctapex (Wang,
1981).

In our study, with regard to trapping
period of E.chrysorrhoea adults at light trap
(42 days), the hosts lay eggs within a broad
time period in field conditions and that cause
T.euproctidis to find host eggs in that period
(Figure 5). Wang (1981) states that
T.euproctidis as an important parasitoid of
E.pseudoconspersa in  China and the
parasitoid overwintering as first instar larva
in host egg, then emerge April next year.
However, we could not find any record on
generation of T.euproctidis on Euproctis spp.
E.chrysorrhoea, the host of T.euproctidis in
Cankiri, has only one generation and
overwinter as 4-5" instar larvae in the
overwintering tents on oaks. Thus, the
biology of T.euproctidis in Cankir1 differs
than of in China and there may be alternative
hosts so the parasitoid overwinter. One of the
possible alternative hosts may be Lymantria
dispar L. which also exists in the study area
and overwinter as egg on the lower parts of
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oak trunks. So T.euproctidis also might
parasite L.dispar eggs and the possible
relationships between T.euproctidis and
L.dispar should be researched.

In our literature search on egg parasitoids
of E.chrysorrhoea, we came across various
studies such as, Telenomus phalaenarum
Nees (Britton, 1914), T.turkarkandas
(Onctier et al., 1982; Bin et al., 1988; Tiberi,
1989), Trichogramma dendrolimi (Bin et al.,
1988; Tiberi, 1989), Tr.turkeiensis and
Tr.euproctidis  (Bulut,  1991).  Some
researchers in Turkey report the parasitizing
efficiencies of egg parasitoids such as
Telenomus sp. as 29% in Central Anatolia
(Kansu, 1955), 18% in Thrace (Gurses,
1975). Oncler et al. (1982) report
T.turkarkandas as parasitizing up to 77.6%
of E.chrysorrhoea eggs in Denizli and Usak
provinces in Turkey. These parasitizing
ratios from previous studies and also our
parasitization results from Cankir1 forests
may be accepted as very high. This show that
many parasitoid species which belong to
same genus may show various parasitization
ratios however, T.euproctidis was the most
efficient parasitoid.

Conclusions

The Brown-tail Moth  (Euproctis
chrysorrhoea L.) has been determined to
cause heavy damage on Quercus infectoria
(Oliver), Salix spp., fruit trees and
ornamental plants after observations carried
out in oak (Q.infectoria) area in Cankir
(Sabanozii). Since E.chrysorrhoea causes
certain health issues at humans beside of the
economics damage, control of the pest is
very  important.  Thus, control  of
E.chrysorrhoea has a great importance.

There are various studies on the natural
enemies of E.chrysorrhoea in the literature.
Also, there are certain studies on the egg
parasitoids of E.chrysorrhoea in Turkey.
However, there was not any record on
Telenomus euproctidis (Wilcox) which was
identified in this study as an egg parasitoid of
E.chrysorrhoea in Turkey.

Results of this study show that higher
parasitization ratio up to 62.84% (mean
41.37%) of E.chrysorrhoea eggs by
T.euproctidis indicating this parasitoid as an
effective egg parasitoid. However, we think
that further studies on alternative hosts of
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T.euproctidis instead of E.chrysorrhoea since
this host could cause allergic reactions on
human skin should be carried out and mass
production and storage possibilities of the
egg parasitoid should be researched in order
to utilize this parasitoid in biological control
applications.
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Abstract

This study was carried out in order to determine biology of Phyllonorycter abrasella (Duponchel) and P.mannii
(Zeller) (Lepidoptera: Gracillariidae), their parasitoids emerged from cocoons and efficiency of parasitoids between
2008 and 2009 in Cankir1 (Indag1) Oak (Quercus infectoria Oliver) trees. Field studies were carried out when the mean
air temperature exceeded 10°C and the larvae of Phyllonorycter spp. observed on oak leaves. Field studies were carried
out at weekly basis. Twig and leaf samples were collected from randomly selected oak trees, and then inspected under
stereoscopic microscope, and larvae of Phyllonorycter spp. were fed in laboratory. All sample containers at the
laboratory were checked daily and emerged adults and parasitoid removed and recorded. Harmful insects at oak leaves
were identified as P.abrasella (Duponchel) and P.mannii (Zeller) (Lepidoptera: Gracillariidae); also the parasitoids
were identified as Achrysocharoides albiscapus (Delucchi) and Sympiesis gordius (Walker) (Hymenoptera:
Eulophidae). Damage ratios and emergence periods of both harmful insects and parasitoids were calculated. These
pests and parasitoids are recorded for the first time in Cankirt oak forests. Results show that the mean damage of
P.abrasella and P.manni on oak leaves were 31.03% (29.68%-32.08%) and 20.72 (8.41%-26.22%) in 2008 and 2009
respectively. It is understood that the species in Phyllonorycter genus in oak forests in Cankir1 have one generation. It
is determined that two parasitoid species (A.albiscapus and S.gordius) were emerged from about 2/3 of the collected
Phyllonorycter pupae (for A.albiscapus; 45.95% in 2008 and 31.33% in 2009 and for S.gordius; 21.62% in 2008 and
43.37% in 2009). We think that protection of the parasitoid species which are determined to have an important effect
on harmful population, researches on biology of both parasitoid species and mass production possibilities, and also
usability in biological control are some topics of the future studies.
Keywords: Cankiri, Oak, Quercus infectoria, Phyllonorycter abrasella, P.mannii, Achrysocharoides albiscapus,

Sympiesis gordius, biological control.

Cankiri (indagi)’da Mese (Quercus infectoria Oliver) Alanlarinda Phyllonorycter abrasella
(Duponchel) ve P.mannii (Zeller)’nin Biyolojisi ile Pupalarindan Elde Edilen
Parazitoitlerin Tespiti

Ozet

Bu calisma, Cankirt (Indagi)’da Mese (Quercus infectoria Oliver) alanlarinda Phyllonorycter abrasella
(Duponchel) ve P.mannii (Zeller)’nin biyolojisi ile pupalarindan elde edilen parazitoitlerin ve etkinliginin tespiti
amactyla 2008-2009 yillarinda yiiriitiilmiistir. Calismalara, hava sicakliginin 10°C’nin {izerine ¢iktigi ve
Phyllonorycter spp. (Lepidoptera: Gracillaridae) larvalarinin goriildiigii tarihte baglanilmis, zararlinin larvalar
bulunuldugu siirece devam edilmistir. Haftada bir kez araziye cikilarak, rastgele secilen mese (Q. infectoria)
agaclarindan alinan dal ve yaprak ornekleri laboratuvara getirilerek stereo-mikroskop altinda incelenmis, Pyllonorcyter
spp.’nin larva ve pupalari tespit edilen 6rnekler kiiltiire alinmistir. Kiiltiir kaplart her giin kontrol edilerek, ¢ikan zararl
erginleri ile dogal diigmanlar ortamdan alinarak sayilmistir. Teshis sonucunda, zararlilarin Phyllonorycter abrasella
(Duponchel) ve P.mannii (Zeller) (Lepidoptera: Gracillariidae); dogal diismanlarin ise Achrysocharoides albiscapus
(Delucchi) ve Sympiesis gordius (Walker) (Hymenoptera: Eulophidae) oldugu anlagilmistir. Mese dal ve
yapraklarindaki bulagsma oranlar ile zararli ve dogal diismanlarin ¢ikig seyri, ayr1 ayri hesaplanmgtir. S6zU edilen
zararllar ile dogal diismanlarin Cankir1 mese alanlarinda tespiti, ilk kayit niteligindedir. Elde edilen bulgulara gore,
2008 yilinda toplam 264 adet (118 larva+146 pupa) Phyllonorycter abrasella (Duponchel) ve P.mannii (Zeller)
yogunlugunun Q.infectoria yapraklarinda ort. %31.03(29.68-32.08) bulagsmaya neden olurken 2009 yilinda yine ayni
sira ile 307 adet zararli yogunlugunun (141 larva + 166 pupa) ort. %20.72 (8.41-26.22) bulasmaya neden oldugu
belirlenmistir. Phyllonorycter tiirlerinin, Cankiri mese alaninda yilda 1 dol verdigi anlagilmigtir. Saptanan iki parazitoit
tird (A. albiscapus ve S. gordius)’niin, zararli pupalarinin yaklasik 2/3’den ¢iktig1 (A.albiscapus 2008 yilinda %45,95
ve 2009 yilinda %31,33; S.gordius 2008 yilinda %21,62; 2009 yilinda ise %43,37) belirlenmistir. Bundan sonra
yapilacak ¢aligmalarda, zararli popiilasyonu iizerinde etkin oldugu anlasilan s6zii edilen parazitoit tiirlerinin korunmast,
biyolojileri arasgtirilarak laboratuvar ortaminda ¢ogaltilmasi, saklanmasi ve biyolojik miicadelede kullanim
imkanlarinin aragtirilmasinin yararli olacagi kanisindayiz.
Anahtar Kelimeler: Cankiri, Mese, Quercus infectoria,Phyllonorycter abrasella, P.mannii, Achrysocharoides

albiscapus , Sympiesis gordius, biyolojik micadele
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Introduction

Oaks are Turkey’s native tree species and
may grow on areas where it is hard to grow
climatic and soil conditions for many tree
species. Oaks are important trees in sense of
biological diversity. Since oaks may grow on
almost everywhere, even on poor soils in
Turkey, contribute to soil protection against
erosion and also contribute to humans via
wood, twigs and leaves considerably.

Oaks are also included into “mixed stand”
plans which are suggested for establishment
of new plantations and forest areas. Thus,
protection of oaks against harmful insects and
diseases in Cankirt where has problems in
climatic conditions, soil structure and tree
growth has great importance. This disease and
insect issue has greater importance in certain
areas where are not suitable for forest
establishment in Cankir1 (Simsek and Kondur,
200643; b).

Moths in the Gracillariidae (Lepidoptera)
family are small, delicate-looking moths.
Antennae are usually longer than forewings.
Young larvae are generally drill plant cells in
order to suck sap water in leaves, bark or
fruits. Later instar larvae bore green tissues
and live inside. Larvae damage leaves by
skeletization or folding. The damage in leaves
causes growth loss (Kulman, 1971; Simsek
and Kondur, 2006a; b). Members of this
family are worldwide distributed
(Canakgioglu and Mol, 1998).

This study is carried out between 2008 and
2009 in oak (Quercus infectoria Oliver)
forests in Cankiri (Indag1) in order to
determine pupal parasitoids of Phyllonorycter
abrasella and P.mannii and also the biology
of these pests.

Material and Method

Studies were carried out as field and
laboratory studies. Field studies were carried
out in Indag (Ilgaz, Cankir) region during 2
years; 2008 and 2009 after the mean air
temperature exceeded 10°C and
Phyllonorycter abrasella (Duponchel) and
P.manii (Zeller) larvae was detected (July
25" 2008 and July 03th, 2009) on oak leaves
until August 21%, 2008 and July 31, 2009.
Field studies were carried out with one week
intervals and oak (Quercus infectoria Oliver)
twigs and leaves were sampled from 4
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directions of randomly selected oak trees.
Samples were brought inside an icebox to
laboratory which was set to 25°C temperature
and 45%z=5 relative humidity and then
checked for Phyllonorycter spp. larvae under
stereo-microscope. Phyllonorycter spp. larvae
removed with that specific leaf into plastic
cylinder-shaped (20 cm diameter, 23 cm
height) cages. Plastic cages for checked daily
for adult or parasitoid emergence, then
removed to empty plastic cylinders. After
death of both Phyllonorycter spp. adults and
parasitoids, they were prepared for
identification.

Occurrence ratio for larvae (%) at every
checking date was calculated by dividing
larva number at a specific date by total larvae
number; occurrence ratio for pupae (%) was
also calculated as in larval ratio.

Damaged leaves by Phyllonorycter spp.
larvae were accepted as “infected” and
infection rate was calculated by dividing
number of infected leaves at each checking
date by total number of infected leaves.

Parasitoid emergence ratio (%) was
calculated as parasitoid emerged cocoon
number at a specific control date dividing by
total cocoon number (Onciier et al., 1982).

Phyllonorycter species determined in this

study were identified by Dr. Mustafa
OZDEMIR  (Plant Protection  Central
Research Institute, Ankara, Turkey) and

parasitoids were identified by Prof. Dr. Miktat
DOGANLAR (Mustafa Kemal University,
Faculty of Agriculture).

The meteorological data was obtained
from Cankir1 (Ilgaz) Meteorological Station
and the data were evaluated and organized as
tables and figures.

Results and Discussion

Studies in 2008

In field studies, it is observed on July 25",
2008 that most of Q.infectoria leaves were
partly dried and edges of the leaves were
twisted. After inspection of the Q.infectoria
leaves and twigs in laboratory, feces and
feeding larvae were seen within twisted leaf
edge (Figure 1). Adult moths from these
larvae were identified as Phyllonorycter
abrasella (Duponchel) and P.mannii (Zeller)
(Lepidoptera: Gracillaridae) (Figure 2a,b).
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Figure 1. Phyllonorycter abrasella
(Duponchel) ile Phyllonorycter mannii
(Zeller) larvae feeding on Quercus infectoria
Oliver leaves and the damage in indag:
(Ilgaz, Cankir1)

- 5 mm :

Figure 2. Phyllonorycter abrasella
(Duponchel) adult (up) ile Phyllonorycter
mannii (Zeller) adult (bottom)

It is observed that Phyllonorycter species
lay eggs beneath oak leaves and hatched
larvae feed inside leaves and close the cavity
due to feeding with silky excretion at top side
of the leaves. Larvae pupate inside the feeding
cavity within the leaves and adults emerge
after 12 days. P.abrasella and P.mannii have
only one generation in Indag (Ilgaz, Cankir)
conditions.

In laboratory studies (25°C temperature
and 45%=5 relative humidty), when an
infected leaves perforated to check whether
larva feeding inside, larva —if exists any-
stopped feeding and did not fix the perforated
area on the leaf, then died (Figure 4a). There
was not any adult or parasitoid emergence
from such leaves.

Mean temperature and relative humidity
data in natural conditions were given at Figure
3a, numbers of larvae and pupae found in
Q.infectoria leaves and infection rates were
given in Table 1 and Figure 3b.

Table 1 and Figure 3(a,b) show that larvae
and pupae of P.abrasella and P.mannii first
detected within Q.infectoria leaves on July
25" 2008 when the mean air temperature was
25.2°C and the relative humidity was 48%.
Data suggest that infection ratio of the leaves
seems correlated with larval density and the
infection rate increased until pupation then it
is almost stayed at the same level. Data also
show that a total of 264 P.abrasella and
P.mannii (118 larvae and 146 pupae) sampled
and the average P.abrasella and P.mannii
density was 32.03% (29.68 — 32.08%) on
Q.infectoria leaves (Table 1 and Figure 3b).

Emergence of P.abrasella and P.manni
adults occurred on August 06", 2008 from the
pupae. It is observed that adults move through
the head section of the cocoon.
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Table 1. Larvae, pupae numbers and infection rates (%) of Phyllonorycter abrasella (Duponchel)
and P.mannii (Zeller) found inside Quercus infectoria Oliver leaves im indag1 (Ilgaz,

Cankir) in 2008.
Phyllonorycter abrasella + P. mannii Infected
Control Number Number  Pupal Inspected Infected .
Larval . Leaf Ratio
Date of Ratio (%) of Ratio Leaves Leaves (%)
Larvae 0 Pupae (%)
25.07.2008 93 18.67 54 10.84 498 158 31.73
01.08.2008 22 5.00 80 18.18 440 138 31.36
08.08.2008 3 0.56 49 9.09 539 160 29.68
15.08.2008 - 0.00 23 4,55 505 162 32.08
21.08.2008 - 0.00 4 0.83 483 147 30.43
Total 118 210 2465 765
Mean 31.03
- m— Larvae —Pupae —— Damage (%) |
100 + | +  Relative Humidity (%) —o— Mean [ ") 068
. W g nr e I =
a0 zﬁ E 30,43
§ z -_ " E l:u 25
E sl '0-.% o, . . . _— . 1 g-‘ Ezu 18,67 18,18
% : -.6_."-- e ® o mé 9;15 -
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Figure 3. Meteorological data in 2008 (a) and larval and pupal occurrence ratios (%) and
infection ratios (%) of Phyllonorycter abrasella (Duponchel) and P.mannii (Zeller)
feeding inside Quercus infectoria Oliver leaves in indag1 (Ilgaz, Cankir1)

Figure 4. Phyllonorycter abrasella (Duponchel) and P.mannii (Zeller) larva and pupa (b) within
Quercus infectoria Oliver leaf in Indag (Ilgaz, Cankirr)

Studies in 2009

In field studies in 2009, it is observed on
July 03" 2009 that most of Q.infectoria
leaves were partly dried and edges of the
leaves were twisted as in 2008. After
inspection of the Q.infectoria leaves and twigs
brought to laboratory, P.abrasella and
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P.manni were found feeding inside oak
leaves.

Mean temperature and relative humidity
data were given at Figure 4a, numbers of
larvae and pupae found in Q.infectoria leaves
and infection rates were given in Table 2 and
Figure 5b.
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Table 2. Larvae, pupae numbers and infection rates (%) of Phyllonorycter abrasella (Duponchel)
and P.mannii (Zeller) found inside Quercus infectoria Oliver leaves in Indag: (Ilgaz,

Cankiri) in 2009.
Phyllonorycter abrasella + P. mannii Infected
Control Number Number Pupal Inspected Infected :
Date of Lgrval of Ratio Leaves Leaves Leaf Ratio
Ratio (%) (%)
Larvae Pupae (%)
03.07.2009 16 4.98 0 0.00 321 27 8.41
10.07.2009 41 7.31 15 2.67 561 83 14.80
16.07.2009 44 10.28 32 7.48 428 79 18.46
24.07.2009 29 7.40 45 11.48 392 83 21.17
31.07.2009 11 2.16 42 8.25 509 130 25.54
07.08.2009 0 0.00 24 5.57 431 113 26.22
14.08.2009 0 0.00 6 1.49 403 105 26.05
21.08.2009 0 0.00 2 0.55 362 91 25.14
Total 141 166 3407 711
Mean 20.72
0T o Relative Humidity (%) —— Mean Temperature (') ||~ : = larvae —Pupae ——Damage (%) |

185 A
_4\_ ] .f"‘ \ -F'd’ﬂ“- A
A At
ERad & o,
Pe® e,

' b
a d 6
-t

AN

¥

A AN
L
LA
O’ -v:u

=
3

2

8

Relative Humidity (%)
&
&

88

=

o

03.07.2009
10.07.2009
17.07.2009
24,07.2009 1
31.07.2009 ¥
21.08.2009

07.08.2009
14.08.2009

Date

W
=]

o

=

o

]

Mean Temperatura [*C)

Infection/Occurance Ratio (%)

]

=]

03.07.2009 10.07.2009 16.07.2009 24.07.2009 31.07.2008 07.08.2008 14.08.2009 21.08.2009
Date

Figure 5. Meteorological data in 2009 (a) and larval and pupal occurrence ratios (%) and infection
ratios (%) of Phyllonorycter abrasella (Duponchel) and P.mannii (Zeller) feeding inside
Quercus infectoria Oliver leaves in Indag: (Ilgaz, Cankar1)

It could be understood from Table 2 and
Figure 5 (a,b) that when P.abrasella and
P.mannii larvae first detected on July 03rd,
2009 when the average air temperature was
21.7°C and the relative humidity was 55.4%
in the Q.infectoria leaves. On the following
control dates, pupae of these pests were found
in the leaves. These data suggest that infected
leaf ratio is correlated with larval density and
the damage increased rapidly until the
maximum number of pupae found (July 24th,
2009), then stayed almost at the same level.
Data also show that a total of 307 P.abrasella
and P.mannii (141 larvae and 166 pupae)
sampled and the average P.abrasella and
P.mannii density was 20.72% (8.41 — 26.22%)
on Q.infectoria leaves. Also, 711 out of 3407
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Q.infectoria leaves were found to be infected
by these pests (Table 2 and Figure 5b).

There is limited number of literature
regarding P.abrasella and P.manni in Turkey
and those researches were mostly reporting
species existence (iren, 1960; Soylu et al.,
1983; Kocak and Kemal, 2009). This study
reports these species existing in Cankiri
forests for the first time. Also, we could not
find any studies on this subject in Turkish
forest areas. Also, we found limited number of
studies on Phyllonorycter genus in other
countries.

Gracillariidae family (Lepidoptera) which
contains the Phyllonorycter genus, are
generally leaf boring insects and one of the
richest families that contain about 1901
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species and 257 species out of 401
Phyllonorycter species exist in the temperate
zone and their larvae feed on living
parenchyma cells in the leaves.
Phyllonorycter species may feed on 112 plant
species in 31 families of 15 orders of 6
subclassis (DePrins et al., 2009). We think
that the high number of host plants for this
genus increases the importance of P.abrasella
and P.mannii.

Certain  researches report that both
Phyllonorycter species have been reported in
various countries in Europe such as Czech
Republic, Slovakia, Hungary (Vojnits et al.,
1993; Lastuvka and Liska, 2005; Kulfan et al.,
2006; Turcani et al., 2009). P.mannii is found
in Italy (Huemer, 2004).

In our study, we found that P.abrasella and
P.manni have only one generation, however
Zhu and Huang (2003)  reported
Phyllonorycter species generally had two
generations.

Parasitoids

In the laboratory studies, two parasitoid
species emerged from P.abrasella and
P.mannii pupae. Parasitoid species were
identified as Achrysocharoides albiscapus
(Delucchi) and Sympiesis gordius (Walker)
(Hymenoptera: Eulophidae).

Phyllonorycter adult emergence,
parasitoid emergence from the samples
collected in 2008 and 2009 are given at Table
3.

Table 3. Phyllonorycter abrasella (Duponchel) and P.mannii (Zeller) adult and parasitoid
numbers and ratios (%) from the pupae collected from Indag: (Ilgaz, Cankiri) Quercus

infectoria Oliver forest in 2008 and 2009

Number Parasitization Occurrence
Years Pests and Parasitoids of . o
Samples Ratio (%) Ratio (%)
Phyllonorycter abrasella + P. mannii 48 32.43
Sympiesis gordius (Walker) 32 21.62
2008 Achrysocharoides albiscapus (Delucchi) 68 45.95 69.24
Total 148 100
Phyllonorycter abrasella + P. mannii 42 25.30
Sympiesis gordius (Walker) 72 43.37
2009 Achrysocharoides albiscapus (Delucchi) 52 31.33 74.70
Total 166 100

Table 3 shows that parasitization of the
pests’ pupae was 69.24% in 2008 and 74.70%
in 2009. Parasitization ratios of both years are
similar. Parasitoid occurrence ratios of
S.gordius and A.albiscapus were 21.62%,
45.95% in 2008 and 43.37%, 31.33% in 2009
respectively. These data show that occurrence
ratios of both parasitoids for both years were
relatively high and the parasitoids were
effective of pest populations.

A.albiscapus (Figure 6a) adults are shiny
metallic green colored parasitoids. Antennae
of this parasitoid are clubbed and legs are
transparent white. Achrysocharoides species
are specialized parasitoids and koinobiont
endoparasitoids on larvae of leaf borers,
especially on Phyllonorycter species (Askew
and Ruse, 1974; Bryan, 1980). There are 23
species in Europe, 22 species in North
America and 10 species in Japan that belong
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to Achrysocharoides genus and all species of
this genus live in the temperate zone of the
northern hemisphere. Also, 10
Achrysocharoides species exist in the tropical
zones in America (Delucchi, 1957; Hansson,
2012). It could be said that A.albiscapus is one
of the major parasitoids of Phyllonorycter
species.
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Figure 6. Achrysocharoides albiscapus
(Delucchi) adult (a) ile Sympiesis
gordius (Walker) adult (b)

The other parasitoid species from this
study, Sympiesis gordius (Figure 6b), is a
common parasitoid species. It is very common
in Russia (Yefremova, 2003) and it is a
parasitoid of P.corylifoliella in Iran (Amiri et
al., 2009), P.blancardella in Poland
(Kadubowski, 1984). If parasitize all
Phyllonorycter species that harm oaks in
Hungary (Csoka et al., 2009) and one of the
most effective parasitoids in Spain (Tirado et
al., 1996; Bellostas et al., 1998; Amiri et al.,
2009). S.gordius is common as it is common
as in Europe (Maier and Hansson, 2006).
There is only one record regarding S.gordius
existing in Turkey (Cikman and Uygun,
2003). However we could not find any record
on S.gordius parasitizing Phyllonorycter
species in Turkey.
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Effectiveness of S.gordius on P.abrasella
and P.manni was 23% in 2008 and 43% in
2009. This parasitization ratios show
S.gordius could be an important biological
control agent. Maier and Hansson (2006)
report that S.gordius is effective against many
Gracillaridae species. Canakgioglu and Mol
(1998) report that the damage of P.platani
which  harms Platanus spp. is not
economically important however there is not
an effective control method against P.platani.
Thus, biological control measures against
pests grow inside leaves such as
Phyllonorycter spp. has great importance.

Conclusions

The result from our study carried out
during 2 years show that a total of 264
Phyllonorycter abrasella (Duponchel) and
P.mannii (Zeller) (118 larvae and 146 pupae)
in 2008 and 307 P.abrasella and P.mannii
(141 larvae and 166 pupae) were collected
from Quercus infectoria Oliver forest and the
mean density of P.abrasella and P.mannii on
oak leaves were 31.03% (29.68-32.08) and
20.72% (8.41-26.22) in 2008 and 2009
respectively. It is inevitable that infestation of
leaves by these pests to cause height and
diameter growth loss of oak trees (Simsek and
Kondur, 2006a). Also two parasitoid species
[Achrysocharoides albiscapus (Delucchi) ve
Sympiesis gordius (Walker) (Hymenoptera:
Eulophidae)] were determined in this study.
However, since larvae and pupae of both
Phyllonorycter species were in the same
culture cages, it was unfortunate not being
able to determine the parasitization ratios for
both host species separately. It would be better
to address this issue in future studies.

It is determined that two parasitoid species
from this study had parasitized almost 1/3
(32.38% and 31.33% by A.albiscapus;
15.24% and 43.37% by S.gordius in 2008 and
2009 respectively) of P.abrasella+P.mannii
populations. Since the parasitization ratios for
both parasitoid species were high and
effective, parasitoid species should be
protected and their biology should be
researched in detail. Rearing possibilities and
usability in biological control for these
parasitoid species should also be researched in
detail.
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Abstract

Studies were carried out in Indagi (llgaz Forest Enterprise, Devrez Forest District in Cankiri) between
2008 and 2009. Oak leaves from the study area were inspected carefully for cocoons of Tortrix viridana
L. (Lepidoptera: Tortricidae), then cocoons were taken into plastic cages as culture. All emerged adults,
either T.viridana or parasitoids, were inspected under binocular microscope and recored seperately.
Results show that the parasitoid species, Brachymeria intermedia (Nees) (Hymenoptera: Chalcididae)
(5.98%), Itoplectis maculator (Fabr.) (2.57%), Dirophanes invisor (Thun.) (2.57%) (Hymenoptera:
Ichneumonidae), and Pediobius bruchicida (Rond.) and P.pyrgo (WIk.) (4.27%) (Hymenoptera:
Eulophidae) emerged from the collected T.viridana cocoons in 2008. Total ratio of the parasitoids that
emerged from T.viridana cocoons was 15.4% for 2008. Also the parasitoid species B.intemedia (10.57%),
I.maculator (7.71%), Monodontomerus aereus Walker (1.14%) (Hymenoptera: Torymidae), P.bruchicida
and P.pyrgo (0.86%) were determined to emerge from T.viridana cocoons in 2009. The sum of the
parasitoid emergence ratio was Total ratio of the parasitoids emerged from T.viridana cocoons were
20.28% in 2009. Results from both years show that the most common parasitoid species emerged from
T.viridana cocoons were B.intermedia and I.maculator respectively. These two parasitoid speces were
determined for the first time in Cankiri; however, parasitization ratios for both parasitoids were low and
their ability to control T.viridana in case of an outbreak seems rather difficult. Nevertheless, we believe
that existence of the parasitoid species in the area is important in biological diversity sense.

Keywords: Tortrix viridana, parasitoid, biological control, oak, Cankiri

Yesil Mese Biikiiciisii [Tortrix viridana L. (Lepidoptera: Tortricidae)]’niin Cankiri,
Turkiye’deki Pupa Parazitoitleri

Ozet

Calismalar, indagi (Ilgaz Orman Isletme Miidiirliigii, Devrez Orman Isletme Sefligi, Cankirr)
bolgelerinde, 2008-2009 yilar1 arasinda olmak lizere 2 yil siireyle yiritillmistir. Calisgma alanindan
alinarak laboratuara getirilen mese dallarindaki yapraklar teker teker incelenerek Tortrix viridana L.
(Lepidoptera: Tortricidae) kokonlart ayrilmig ve kiiltiire alinmistir. Kiiltiire alinan 6rneklerde meydana
gelen ergin ve parazitoit ¢ikislar1 binokiiler mikroskop altinda incelenerek ayri ayr1 kaydedilmistir. Elde
edilen bulgulara gore, 2008 Yilinda dogadan alinarak laboratuarda kiiltiire alinan T.viridana pupalarindan
Brachymeria intermedia (Nees) (Hymenoptera: Chalcididae) (%5,98), Itoplectis maculator (Fabr.)
(%2,57), Dirophanes invisor (Thun.) (%2,57) (Hymenoptera: Ichneumonidae) ile Pediobius bruchicida
(Rond.) ve P.pyrgo (WIk.) (%4,27) (Hymenoptera: Eulophidae) ¢ikisi belirlenmistir. Buna gore 2008
yilinda kiiltire aliman T.viridana pupalarmm %15,40’indan parazitoit elde edilmistir. 2009 Yilina ise
T.viridana pupalarindan B.intemedia (%10,57), l.maculator (%7,71), Monodontomerus aereus Walker
(%1,14), P.bruchicida ve P.pyrgo (%0,86) elde edilmistir. Buna gore, 2009 yilinda kiiltiire alinan
T.viridana pupalardan %20,28 oraninda parazitoit ¢ikisi tespit edilmistir. iki yillik veriler birlikte
degerlendirildiginde, hakim parazitoit tiiriiniin B.intermedia oldugu, bunu l.maculator’un izledigi
anlasilmaktadir. Bu dogal diismanlar Cankiri’da ilk kez tespit edilmis olup parazitlenme oranlar1 dikkate
alindiginda, parazitoit ¢ikig oranlarinin diisik seviyede oldugu; calisma alaninda tespit edilen
parazitoitlerin salgin kosullarinda T.viridana’yr kontrol altina alabilmelerinin olduk¢a giic oldugu,
bununla birlikte mevcut durumun biyolojik zenginlik bakimimdan 6nemli oldugu kanisina varilmustir.

Anahtar S6zcukler: Tortrix viridana, parazitoit, biyolojik miicadele, mese, Cankir

Introduction and it makes it damage on oaks. This species
The Green Oak Tortrix [Tortrix viridana is accepted as one of the major pests in
L. (Lepidoptera: Tortricidae)] is one of the western palearctic region. It can feed on all
most important insects in Turkish forestry oaks in its distribution area (Canakgioglu and
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Mol, 1998; DuMerle et al., 1999; Ivashov et
al., 2002) and also feed on various hosts such
as beech, maple, poplar, willow and even on
spruce and fir. The damage is caused by
T.viridana larval feeding (Canakgioglu and
Mol, 1998). Our previous observations show
that this insect is an important pest on oak
(Quercus infectoria Oliver) forests in Cankiri
(Indag1) region (Kondur, 2004; Simsek and
Kondur, 2006; Kondur and Simsek, 2008).

There are certain studies regarding the
natural enemies of T.viridana in literature
(Bas, 1980; Canakgioglu and Selmi, 1988;
Tuncer and Avci, 2016), however, we could
not find any study carried out in Cankiri.
Thus, this study was carried out in order to
determine the cocoon parasitoids of
T.viridana in Cankir1 (Indag, Ilgaz) between
2008 and 2009.

Material and Method

Studies were carried out in Indagi (llgaz
Forest Enterprise, Devrez Forest District)
between 2008 and 2009 and field studies
were started when the mean air temperature
exceeded 10°C and the Green Oak Tortrix
[Tortrix  viridana L. (Lepidoptera:
Tortricidae)] larvae present on oak trees
(April 19 — May 24, 2008 and April 30 -
June 5, 2009) until the adult emergence
completed. Cocoons of T.viridana were
collected from randomly selected oak trees,
then put into tagged plastic bags and brought
to laboratory within ice-bag (Simchuk et al.,
1999). Field studies were carried out with
one-week intervals.

After laboratory inspection of the oak
leaves, T.viridana cocoons were removed
and inserted into plastic cages which are 20
cm in diameter, 23 cm in height. All cages
were filled with sterilized turf in 5 cm height
prior to leave inspections. Then, cages were
covered closely with fine muslin (DuMerle,
1999; Kalapanida-Kantartzi and
Glavendekic, 2002). Cages were monitored
every two days for emergence and emerged
adults of T.viridana and also parasitoids were
recorded seperately.

A piece of cotton that saturated with 5%
sugar solution was inserted into each cage for
feeding (DuMerle, 1999; DuMerle et al.,
1999). Ratios of the parasitoids emerged
from T.viridana cocoons were calculated as
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parasitoid emerged cocoon count divided by
the total cocoon number in cages (Onciier et
al., 1982).

T.viridana adults and parasitoids were
inspected under binocular microscope and
recorded  seperately. Parasitoids  were
prepared for identification and sent for
identification. Identification of was done by
Dr. Murat YURTCAN (Trakya University,
Science-Literature Faculty, Biology
Department) identified Itoplectis maculator
(Fabricious) and Dr. Klaus HORSTMANN
has identified Dirophanes invisor (Thunberg)
(Hymenoptera: Ichneumonidae); Prof. Dr.
Mikdat DOGANLAR  has identified
Brachymeria intermedia (Nees)
(Hymenoptera: Chalcididae),
Achrysocharoides albiscapus (Delucchi),
Pediobius bruchicida (Rond.), Pediobius
pyrgo (WIK.), Sympiesis gordius (Walker)
(Hymenoptera: Eulophidae) and
Monodontomerus aereus Walker
(Hymenoptera: Torymidae).

Results and Discussion

Certain pupal parasitoids of Tortrix
viridana were determined as a result of the
studies carried out and given at Table 1. The
table shows that Tortrix viridana L.
(Lepidoptera: Tortricidae) adults from 88
pupae (75.21%), Brachymeria intermedia
(Nees) adults from 7 pupae (5.98%),
Itoplectis maculator (Fabr.) adults from 3
pupae (2.57%), Dirophanes invisor (Thun.)
adults from 3 pupae (2.57%) and Pediobius
spp. [P.bruchicida (Rond.) and P.pyrgo
(WIk.)] adults from 5 pupae (4.27%) were
emerged out of 117 T.viridana pupae in
2008. These ratios show that 5 parasitoid
species emerged from 15.40% of T.viridana
pupae in laboratory in 2008. Table 1 also
shows the results from the studies in 2009.
The table also shows that T.viridana adults
from 262 pupae (74.86%), B. intermedia
adults from 37 pupae (10.57%), l.maculator
adults  from 27  pupae  (7.71%),
Monodontomerus aereus Walker adults from
4 pupae (1.14%) and  Pediobius spp.
(P.bruchicida and P.pyrgo) adults from 3
pupae (4.27%) were emerged out of 350
T.viridana pupae in 2009. These ratios show
that 5 parasitoid species emerged from
20.28% of T.viridana pupae in laboratory in
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2009. However, there were not any
emergences from 11 (9.40%) and 17 (4.86%)
of the T.viridana pupae in 2008 and 2009
respectively.

Literature search related to parasitoids of
T.viridana in Turkey shows that Itoplectis
maculator Fabr., Itoplectis alternans (Grav.),
Phaeogenes invisor (Thunb.), P. stimulator
(Grav.), Apechtis rufata (Gmel.), A. resinator
(Thunb.), Hemiteles areator Panz., Pimpla
instigator (Fabr.), Phytodictus segmentator
Grav., Ischnus inquisitorius,  Hercus
fontinalis (Hymenoptera: Ichneumonidae)
Brachymeria intermedia (Nees.), B.tibialis
(Walker)  (Hymenoptera:  Chalcididae),

Pleurotropis metallicus Nees. (Hymenoptera:
Eulophidae), Apanteles laevigatus (Ratz.), A.
rubecula Marsh., Bracon obsculator Nees.,

Macrocentrus collaris (Spinola)
(Hymenoptera:  Braconidae), Pteromalus
semotus (Walker) (Hymenoptera:

Pteromalidae), Actia pilipennis Fall., A.
crassicornis Meig., Nemorilla maculosa
Meig., Elodia tragica Meig. (Diptera:
Tachinidae) are among the most common
parasitoids of T.viridana (Bas, 1980;
Canakcioglu and Selmi, 1988; Tuncer and
Avci, 2016). However, there was not any
record on these parasitoids existing in oak
forests in Cankairi.

Table 1. Parasitoids emerged from Tortrix viridana L. pupae in laboratory conditions (25°C
mean temperature and 45+5% humidity) and emergence ratios whih were collected

from Indag (Ilgaz, Cankir1) oak forests.

Total Emergence Emergence Ratio
Year T.viridana Species Occured Pupae
(%)
Pupae Count
Tortrix viridana (Linnaeus, 1758) 88 75.21
Brachymeria intermedia (Nees, 1834) 7 5.98
Dirophanes invisor (Thunberg, 1822) 3 2.57
2008 117 Itoplectis maculator (Fabricious, 1775) 3 2.57 15.40
Pediubius bruchicida (Rondani, 1872) 5 497
Pediobius pyrgo (Walker, 1839) '
No emergence 11 9.40
TOTAL 117 100.00
Tortrix viridana (Linnaeus, 1758) 262 74.86
Brachymeria intermedia (Nees, 1834) 37 10.57
Itoplectis maculator (Fabricious, 1775) 27 7.71
2009 350 Monodontomerus aereus (Walker, 1834) 4 1.14 20.28
Pediubius bruchicida (Rondani, 1872) 3 086
Pediobius pyrgo (Walker, 1839) )
No emergence 17 4.86
TOTAL 350 100.00
Biology, Hosts and Distribution of Figure 3. Our observations show that
Brachymeria intermedia (Nees, 1834) B.intermedia adults open a hole in the mid-
(Hymenoptera: Chalcididae) abdomen of the pupa and adults emerge from
Pupa which Brachymeria intermedia this hole. Then, adults walk around the pupa

emerging from is given in Figure 1 and adult
parasitoid is given in Figure 2, also
emergence period of B.intermedia is given in
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and stay on the oak leaf about 4-5 minutes,
and after that period adult parasitoids fly
away (Figure 1).
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Figure 1. Brachymeria intermedia (Nees) adults emerging from Tortrix viridana L. pupa (left
image) and the exit hole on T.viridana pupa (right image)
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Figure 2. Brachymeria intermedia (Nees) adult
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Figure 3. Emergence period of Brachymeria intermedia (Nees) from Tortrix viridana L. pupae

in 2009

The first emergence of B.intermedia
adults from T.viridana pupae occured June
18, 2009, and then, B.intermedia emergences
continued increasingly until July 13, 2009.
During this period, B.intermedia emerged
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from 37 out of 350 T.viridana pupae
(10.57%).

B.intermedia is a solitary  pupal
endoparasitoid of various lepidopterous
species (Dindo and Campadelli, 1992; Dindo et
al., 1994) and it may quickly Kkill its host
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within 48 hours while suspending tissue
development (Thompson, 1980).
B.intermedia females prefer lower humidity
and 26-29°C  temperature conditions.
B.intermedia is active from mid-morning to
late afternoon and most active period is
between 13:30-15:30 hours. Females are
photopositive and inactive in dark (Minot
and Leonard, 1976). Kerguelen and Cardé
(1998) showed that B.intermedia receives
visual and odour signals and their behavior

may change accordingly. B.intermedia
females secrete sexual pheromones and
males find females via pheromones

(Mohamed and Coppel, 1987; Danci et al.,
2006). Drost and Cardé (1992) reports that
B.intermedia could learn whether its host is
present or not by certain visual cues.

B.intermedia is common in many
countries. Maharramova (2002) reports this
parasitoid as a very effective parasitoid
species emerged from T.iridana in
Azerbaijan. Furthermore, there are other
studies reporting B.intermedia developing on
other hosts (Onciier et al., 1978; Elkinton,
1990; Williams et al., 1993; Kerguelen and
Cardé, 1996; Kerguelen and Cardé, 1998;
Hoch et al., 2001; Bolu and Cinar, 2005;
Hoch et al., 2006; Polat and Tozlu, 2010).
Cabral et al. (1976) reported that the most
common  parasitoids emerged  from
T.viridana pupae were B.intermedia and
l.maculator in Portugal.

It is understod that B.intermedia is present
in certain cities such as Izmir, Manisa,
Isparta and Istanbul in Turkey (Boucek, 1951;
Giil Ziimreoglu, 1972; Ulu, 1983; Onciier,
1991; Sarikaya and Avct, 2005; Avct, 2009).
Sartkaya and Avcr  (2005) determined
B.intermedia  from  the  pupae  of
Choristoneura murinana (Hbn.) which is a
pest of Abies cilicica in Isparta, Turkey. Avci
(2009) reported that B.intermedia parasitized
45% of L.dispar pupae in Lakes district.
However, there is not any study on this
parasitoid existing in Cankiri.

Efficiency and Hosts of Dirophanes
invisor (Thunberg, 1822) (Hymenoptera:
Ichneumonidae)

Another parasitoid species, 3 Dirophanes
invisor (Thunberg) adults (2.57% emergence
ratio) were emerged from 117 T.viridana
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pupae in 2008 (Figure 4). However, this
parasitoid was not emerged from any of the
T.viridana pupae in 20009.

. Tmm

Figure 4. Dirophanes invisor (Thunberg)
adult

According to Cole (1970), D.invisor
adults may tend to pupal sheats of T.viridana
about 1 week. Bas (1980) reports D.invisor
as a parasitoid of T.viridana in Belgrade
forests in Istanbul. Likewise, Ozdemir (1996)
reports that D.invisor emerged from
T.viridana pupae in Central Anatolia.
D.invisor is also known to parasitize certain
agricultural pests such as Yponomeuta
padellus, Y.evonymella and Ellopia fasciaria
(Ozdemir, 1996; Aliyev, 1999). In our
literature search, we could not find any
reference to D.invisor existing in Cankir
forests.

Biology, Hosts and Distribution of
Itoplectis maculator (Fabricious, 1775)
(Hymenoptera: Ichneumonidae)

Adult of Itoplectis maculator (Fabricious,
1775) is given in Figure 5 and emergence of
l.maculator adults is given in Figure 6.

Figure 5 Itoplectis maculator (Fabricious)
adult
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Figure 6. Emergence of Itoplectis maculator (Fabricious) adults from Tortrix viridana L. pupae

In Figure 6, I.maculator adults started to
emerge on June 20, 2009 for the first time
and more l.maculator adults started to
emerge in the latter days. The last
l.maculator adults emerged on July 8, 2009.
In this study, 3 l.maculator adults (2.57%)
out of 117 T.viridana pupae and 27
l.maculator adults (7.71%) out of 350
T.virdana pupae emerged in 2008 and 2009
respectively.

I.maculator is one of the important
parasitoids of T.viridana. It overwinters as
adult (Cole, 1970). Il.maculator prefers
second and third instars of T.viridana larvae
for parasitizing (Cole, 1967; Kidd and Jervis,
1991). I.maculator can detect parasitoids that
are developing inside a host. Males of
I.maculator cluster near the pupae which
females are about to emerge (Martel et al.,
2008). Some researchers report that
I.maculator is one of the parasitoids of
T.viridana in various countries such as
Portugal, Ukraine and Azerbaijan (Cabral et
al., 1976; lvashov et al., 1986; Tolkanits and
Seregina, 1988; Maharramova, 2002).

I.maculator is found in many provinces
such as Adana, Afyonkarahisar, Ankara,
Eldivan (Cankir1), Erzurum, Eskisehir, Izmir,
Kars, Konya, Manisa, Nevsehir, Nigde and
Yozgat in Turkey (Ulu, 1983; Doganlar,
1987; Ozdemir, 1990; Oncier, 1991:
Doganlar, 2003; Coruh, 2005; Polat and Tozlu,
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in 2009

2010; Tuncer and Avci, 2016). In a study in
Afyonkarahisar, l.maculator is reported to
parasitize T.viridana as much as 11%
(Tuncer and Avci, 2016). There are many
studies reporting l.maculator as a parasitoid
of many other host species both in Turkey
(iren, 1960; Ozdemir and Ozdemir, 2002;
Bolu and Ciar, 2005; Sarikaya and Avci,
2005; Coruh, 2010; Polat and Tozlu, 2010) and
in other countries (Fabre and Mouna, 1983;
Lim, 1986; Piekarska-Boniecka, 2004; Perju,
2005; Toth and Lukas, 2005; Piekarska-
Boniecka and Wilkaniec, 2006; Piekarska-
Boniecka and Wilkaniec, 2008; Piekarska-
Boniecka et al., 2008; Shaw et al., 2009).

Efficiency, Hosts and Distribution of
Monodontomerus aereus (Walker, 1834)
(Hymenoptera: Torymidae)

Monodontomerus aereus (Walker, 1834),
another parasitoid of T.viridana, is given in
Figure 7.

It is determined that M.aereus adults
emerged from 4 (1.14%) of the T.viridana
pupae in 2009. M.aereus is metallic-green
colored parasitoid and very common in the
palearctic region (Gharali et al., 2005). This
parasitoid is a gregarous endoparasitoid of
various lepidopterous pupae (Popescu, 2009),
however it is also may develop as
hyperparasitoid (Muesebeck, 1931; Onciier
et al., 1978). In case of hyperparasitoid,
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M.aereus feed on the primer ichneumonid or
tachinid parasitoids (Muesebeck, 1931).
Many researchers reported M.aereus in
Afyonkarahisar, Izmir, Manisa, Edirne,
Aegean  Region, Erzurum, Kirklareli,
Tekirdag, Istanbul and Isparta (Boucek,
1951; Giil Ziimreoglu, 1972; Onciier et al.,
1978; Ulu, 1983; Avci, 2009; Polat and
Tozlu, 2010; Tuncer and Avci, 2016). It is
known that Monodontomerus spp. can utilize
many insects as hosts (Claussen, 1956; Polat
and Tozlu, 2010) such as Euproctis
chrysorrhoea (Onctier et al, 1978),
Lymantria dispar (Avci, 2009), Archips
rosana (Polat and Tozlu, 2010). Also, Tuncer
and Avci (2016) reports that they determined
parasitization ratio of M.aereus on T.viridana
as 7.9% in Dinar, Afyonkarahisar between
2012 and 2014. However, we could not find
any reference on M.aereus determined in
Cankiri forests.

2 mm

Figure 7. Monodontomerus aereus (Walker)
adult

Efficiency and Distribution of Pediobius
bruchicida (Rondani, 1872) and Pediobius
pyrgo (Walker, 1839) (Hymenoptera:
Eulophidae)

Also, we determined two other parasitoid
species (Figure 8) which were identified as
Pediobius bruchicida (Rondani, 1872) and
P.pyrgo (Walker, 1839) from T.viridana
pupae. However, their numbers could not be
counted exactly, thus these parasitoids
handled as Pediobius spp. In our study, 5
(4.27%) Pediobius spp. adults emerged from
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117 T.viridana pupae in 2008, and 3 (0.86%)
Pediobius spp. adults emerged from 350
T.viridana pupa in 20009.

Figure 8. Pediobius spp. adult

Literature  searching  regarding to
Pediobius genus show that all members of
this genus are polyphagus species (Gates et
al., 2005). There are many records about
Pediobius species on various hosts both in
the world (Junnikkala, 1960; Russo and
Viggiani, 1963; Ghosh and Abdurahiman,
1985; Singh, 1993; Biljana and Ljubodrag,
2002; Gates et al., 2005; Klinkena and
Burwell, 2005) and in Turkey (Oncier et al.,
1978; Doganlar, 1982; Ulu, 1983; Kansu et
al., 1986; Genger and Doganlar, 1996;
Genger, 2003; Bolu and Cmar, 2005; Polat
and Tozlu, 2010). Also, Maharramova (2002)
reports P.pyrgo as one of the parasitoids of
T.viridana in Azerbaijan.

Onclier et al. (1977) and Onciier et al.
(1978) reports P.pyrgo from Euproctis
chrysorrhoea L. Polat and Tozlu (2010) also
reports P.pyrgo as a parasitoid of Archips
rosana. However, there is not a record
related to Pediobius spp. existing in Cankiri.

Conclusions

Natural enemies of harmful insects are
one of the most important factors in
maintaining of the natural balance. As a
result of this study carried out between 2008
and 2009, 6 pupal parasitoids of Tortrix
viridana L. (Lepidoptera: Tortricidae) have
been identified as Brachymeria intermedia

(Nees) (Hymenoptera: Chalcididae),
Dirophanes invisor (Thunberg), Itoplectis
maculator  (Fabricious)  (Hymenoptera:

Ichneumonidae), Monodontomerus aereus
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(Walker) (Hymenoptera: Torymidae),
Pediobius bruchicida (Rond.) ve P.pyrgo
(WIk.) (Hymenoptera: Eulophidae).

Previous studies regarding the natural
enemies of T.viridana show that there are
many parasitoids of this species in various
ecosystems, however, the most effective
parasitoids are B.intermedia and ltoplectis
spp. (Bas, 1980; Maharramova, 2002). Our
results also confirm that B.intermedia and
I.maculator are the most common pupal
parasitoids of T.viridana.

It is determined that various pupal
parasitoids of T.viridana (B.intermedia,
D.invisor, l.maculator, P.bruchicida and
P.pyrgo) emerged from a total of 15.4% of
T.viridana pupae in 2008 and (B.intermedia,
I.maculator, M.aereus, P.bruchicida,
P.pyrgo) emerged from a total of 20.3% of
T.viridana pupae in 2009. These parasitoid
speces were determined for the first time in
Cankiri on T.viridana; however,
parasitization ratios for both parasitoids were
low and their ability to control T.viridana in
case of an outbreak seems rather difficult.
Nevertheless, we believe that existence of the
parasitoid species in the area is important in
biological diversity sense. Thus, we think
protections measures regarding to parasitoids
and further studies in order to increase the
efficiency of these parasitoids would be the
most beneficial.
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Abstract

Fire is an essential problem for forest sustainability. Primarily, prevention of fire is crucial. But, if
somehow fire becomes a reality then it is worthwhile to identify and put out the fire as soon as possible.
In this paper, we present a fire prevention system based on a hybrid satellite-cellular wireless network. In
our framework, actual fire risk data provided by TERRA and AQUA satellites by the use of MODIS
system, is considered. Then we utilize decision tree and random forest algorithms in machine learning
technology. Based on these evaluations, potential high risk areas for wildfire have identified. Currently
existing cellular wireless network is used to signal wildfire within the observed forest region.

Keywords: Fire prevention, satellite, cellular network, Geographical Information System (GIS).

Hibrid Uydu-Hiicresel Kablosuz Ag Tabanh Orman Yangimi Onleme Sistemi

Ozet

Yangim ormanlarin siirdiiriilebilirligi i¢in temel bir problemdir. Oncelikle, yanginin nlenmesi gok
Onemlidir. Ancak bir sekilde yangin basladiysa, en kisa siirede yanginin algilanmast ve sondirilmesi
kritiktir. Bu bildiride, hibrid uydu-hiicresel kablosuz ag tabanli yangin 6nleme sistemi sunulmaktadir.
Sistemimizin yapisinda, yangin riski MODIS sistemi ilizerinden TERRA ve AQUA uydular tarafindan
saglanmaktadir. Daha sonra makine dgrenmesinin karar agaci (decision tree) ve rastgele orman (random
forest) algoritmalar1 kullanilmaktadir. Yapilan goézlemler sonucunda, potansiyel yiiksek riskli
sondiiriilmesi zor olan yangimlarin tespiti mimkundir. Séndiiriilmesi zor yangmnlar gozlemlendiginde,
uyari verilmesi i¢in mevcut hiicresel kablosuz aglar kullanilmaktadir.

Anahtar Kelimeler: Yangin 6nleme, uydu, hiicresel ag, Cografi Bilgi Sistemi (GIS).

1. Introduction Europe for example. Parliament is

Forests are inseparable part of world responsible in some of the countries such as
ecosystem. This is not only because it host a in Norway and Sweden. As for Poland and
fauna system but it also balances soil quality, Portugal, group of ministers endorse.
weather style and human behaviour. Government with unspecified manner are in

Considering these important benefits, forest charge for Finland and Belgium. As in the
are not only fundamental treasure for a case for Austria, France, and Germany,
certain region but also for all nations and minister responsible with forest. When we
even all earth. For instance, Amazon forest is look at Turkey, forests are handled by
known as lungs of the earth. general directory of forestry like Switzerland,
Since forests are considered as a United Kingdom and Greece [10].
fundamental part of nature, it is essential to Considering different organizational
protect and even it is necessary to increase structure of forest, it is necessary to establish
the amount of forest land. On the other hand, appropriate cooperation between different
a single fire may quickly result to burn countries, for cross-border as well as national
hundreds of thousands trees, which forestry issues.
consequences large amount of deforested As in the case of forest fire, there are
land. Hence, it is very appropriate to use various conventional fire defending systems.
effective yet efficient fire defending systems These approaches include using fire warden,
for forests. fire observation tower. More recent
Countries have different management approaches include helicopters, two-way
strategies for forestland. As in the case in radio systems and even drones.
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Climate change generates significant
destructive effect towards ecosystem and
forest are not an exception in this respect.
Based on this circumstance, it is more
important to observe, analyse, and detect
fire-prone regions. Computerized systems
automatize prevention system without any
(or significant) human intervention.

In this paper, we propose a new approach
to be used as a fire avoidance scheme built
on a hybrid satellite-cellular wireless system.
In our structure, real fire threat figures
delivered by TERRA and AQUA satellites
by the use of MODIS organization, is
considered. Then we apply machine learning
technics. Considering these estimations,
potentially high risk regions for fire have
identified. Present cellular wireless network
in the region is used to signal wildfire for
perceived woodland area.

The rest of the paper is organized as
follows. Section 2 describes the geographic
and information systems. Section 3
demonstrates the proposed system. We
conclude in Section 4 with a summary of the
paper and some future directions.

2. Geographic and Information Systems

Forests fires dates back to hundred
million years [1]. This catastrophic problem
tried to be prevented by various strategies.
Some of the preliminary approaches include
human interventions such as fire warden and
fire observation towers.

There are some prior approaches to
eliminate or minimize the risk of fire. For
instance, Canada burns dry regions to
decrease the risk of future fire.

As technology advances, utilization of
technological fire prevention systems are
being used. Observations with helicopters,
planes and even drones is utilized.

Advance prevention technics include
ecological arrangements and air control
systems. Computerized systems have started
to be implemented for fire prevention. Some
of these include sensor networks, mobile
and/or smart phone systems.

Crucial part of forest fire prevention is
detection of a started fire. This can be
categorized in four categories, human
oriented, satellite oriented, optical camera
based and wireless sensor networks [2].
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One of the advance computerized fire
prevention system is satellite oriented and we
will discuss these systems in the next
subsection.

2.1 Satellite Based Fire Prevention

Besides the various valuable features of
forests, their fire prevention requires
additional efforts. First of all, majority of the
forests are located to nonurban and distant
regions. Similarly, they are frequently
located to isolated and unmanaged regions.
Hence, forest observations and intervention
process is much more complicated.

In order to overcome this problem,
satellite systems might be used and some
satellite based systems have already been
implemented. One of the satellite oriented
fire prevention system is Rapid Response [9].
This system is using imagery from MODIS
system. In addition to this, MODIS Active
Fire and Burned Area [14], Global Fire
Information Management System
(GFIMS) [15], \Visible Infrared Imager
Radiometer Suite (VIIRS) [16], Advanced
Fire Monitoring System (AFIS) [17] are also
available.

2.2 TERRA and AQUA Satellites

TERRA and AQUA satellite systems are
both producing information flow to MODIS
system. According to different requirements,
appropriate data can be used from the
corresponding satellites. Some of the key
differences of two satellites can be listed as
follows.

Their algorithms are different so that
detection of different operations may vary.
Another difference is their orbitals. Terra is
rotating from north to south (descending) and
AQUA is rotating from south to north
(ascending). Thus, their equator crossings are
also different too. They have different
coverages. Therefore some arrangements are
necessary to compare similar regions.

Figure 1 demonstrates operational
functions of TERRA and AQUA satellites.
Despite their differences, data from these two
satellites is collected in MODIS system and
it is used for analyses and assessments.
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Figure 1 Operational view of TERRA and
AQUA satellites

2.3 Geology Applications

There are various geology applications,
which can be used to improve the assessment
of geographic regions. One of them is
iGeology [18] and iGeology 3D [19].
Different geological maps are available for
United Kingdom. 3D is the advanced version
of the other one. Flyover Country [20] has
online and offline features to analyse
geological data for the extended area.
myVolcano [21] volcano information flow is
available. Direct interaction with scientist
worldwide is also supported. mySoil [22]
provides information about European soil
properties.

3. Proposed System

In order to prevent unintended operations,
it is crucial to observe and then analyse and
finally take appropriate operations. As in the
case for forest fires, concentration of the
forest regions will increase the reaction time.
In other words, different type of geographical
structures (especially seas, lakes and rivers
etc.) will be eliminated at the time of
observation stage. Based on this approach, it
is better to consider local structure first. As
in the case for Republic of Turkey forest,
Figure 2 shows forest distribution across the
country. Since this is not last minute
information, this information is used for the
preliminary assessments and data will be
updated as MODIS system information
support more recent information.

Appropriate feature selection and suitable
algorithm for a given problem are critical
problems in classification [11]. This is also
valid for our system in this study. We have
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compiled image data from MODIS system.
Since we intend to classify wildfire activity,
we need to focus smoke, temperature, soil
type and similar identifiers in the data.

Therefore, we have analysed occurrence
of certain patterns in the target forest. Proper
method rockets the estimation performance
but enhancements are not always noteworthy
[11].

Gustafsson and Andersson proposed an
extended dynamic planning for fire and
rescue systems using a decision support tool
[12].

Cheng and Wang developed spatio-

temporal data mining for forest fire
prediction and they have provided a case
study for Canada [13].

According to [13] support vector

machines are applicable to spatial and
temporal forecasting nonlinearly, and obtain
better forecasting accuracy than previous
methods.

Architecture of the proposed system is
shown in Figure 3.

In the proposed system, information
collected from TERRA and Aqua satellites
provided to MODIS system. In this gigantic
system, vast amount of data are ready to be
serve for different type of observations. We
are using this gigantic system for detection
and observing of forest regions as well as
smoke, temperature, evaporation data.

Collected data from MODIS system is
listed in Table 1. As stated in this table, one
of the data is land information. This is
intended to understand forest regions as well
as unintended regions such as seas, lakes, etc.

Smoke information is also collected that
is to understand there is a fire related smoke
or not. Smoke detection approach is also
used in [26].
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Temperature data is also collected from
MODIS that is to understand whether certain
region is prone to fire risk.

Evaporation is also observed. This is
important since fire balancing factor is
important.

Through internet  connection these
information collected from MODIS system.
At this stage we have perform manual data
collection by using log in to the MODIS
system by personal information. But this can
be simply automatized by using simple
middleware program.

As we collect these data, we can apply
different type of machine learning techniques
[23] on this source. At this time, we design
our system for decision tree [24] and random
forest [25] algorithms.

Table 1 Data collected from MODIS system

Data Reason

Collected

Land info Forest detection and (includes
unintended regions such as
seas, lakes, etc.)

Smoke Whether Due to a Fire or
Industrialization/Urbanization

Temperature | Limiting for fire

Evaporation | Possible fire balance

We have used Weka tool [27] in our
experiments. Our preliminary experiments
shows our MODIS assisted system can be
used for fire detection.

4. Conclusion

Fire detection is important and forest fires
are especially important. Thus, more research
efforts need to be performed toward this
direction.

We concentrated on MODIS supported
machine learning system to detect forest fire.
Data are considered in general scale.

Our further research interests to develop
more generalized version of this framework
system. We also plan to integrate fifth
generation mobile communication
technology (5G), as it will be soon available
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and suitable for large scale project such as
Internet of Things (10T) applications.
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Abstract

In this study, Tomentella bryophila (Pers.) M.J. Larsen was recorded for the first time from Turkey
and it is the 12" member of Turkish Tomentella A short description and figures of the new recorded
species based on the collected materials are provided.

Keywords: Macrofungi, Tomentella, New record, Turkey

Tirkiye Tomentella’ lar1 Uzerine Bir Not

Ozet

Bu ¢alismada, Cordyceps militaris (L.) Link Tiirkiye’den ilk defa kayit edilmistir ve bu tiir Tiirkiye’de
tespit edilmis 12. Tomentella lyesidir. Yeni kayit tiire ait mantar 6rneklerinin kisa tanimi ve sekilleri

verilmistir.

Anahtar Kelimeler: Macrofunguslar, Tomentella, Yeni kayit, Turkiye

Introduction

Tomentella is a genus of resupinate
basidiomycete  fungi in the family
Thelephoraceae. The genus includes more
than 80 widespread species that generally
occur on the dead underside of dead plant
materials such as stumps, trunks, branches,
barks or leaves, more rarely on part of living
plants (Kirk et al., 2008; Peintner and
Dé&mmrich, 2011).

The members of the genus are
characterized by resipunate, usually 1-10 cm
in diameter, up to 2 mm thick, seperable
form or adherent to the substratum,
continious basidiocarps, mostly pale to dark
brown or vyellowish, more rarely grey,
reddish, greenish or olive, smooth, granulose,
colliculose  or hydnoid hymenophore,
monomitic to dimitic hyphal system, clavate
to utriform, 4 spored basidia clamped or
simple septate at base, with or without
cystidia, globose, ellipsoid, triangular or
lobed, echinulate to wverrucose spores
brownish in most, hyaline or yellowish in
few species (Koljalg, 1995; Hansen and
Knudsen, 1997).

According to checklists on Turkish
macrofungi (Sesli et al., 2008, Solak et al.,
2015), Tomentella bryophila (Pers.) M.J.
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Larsen has not previously been recorded
from Turkey.

The aim of this study is to a make
contribution to mycobiota of Turkey.

Materials and Methods

Samples were collected from Belgrad
Forest (Istanbul) in 2015. During field
studies, macroscopic and  ecological
characteristics of the samples were noted and
they were photographed in their natural
habitats. In the herbarium, macroscopic and
microscopic  investigations and  micro-
chemical reactions were carried out.
Reagents such as melzer’s reagent, 5 %
KOH, H,O and H,SO; etc. were used.
Identification of the specimens was
performed according to literature
(Breitenbach and Kréanzlin, 1986; Kdljalg,
1995).

Results

Thelephorales Corner ex Oberw.

Thelephoraceae Chevall.

Tomentella bryophila (Pers.) M.J. Larsen
(1974).
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Syn: Botrytis bryophila (Pers.) Sacc.
(1885), Hypochnus obscuratus P. Karst.
(1896), Hypochnus pallidofulvus (Peck) Burt
(1926), Hypochnus subferrugineus Burt
(1916), Sporotrichum  bryophilum  Pers.
(1822), Sporotrichum viticola Schwein.
(1832), Tomentella pallidofulva (Peck)

Litsch. (1939), Tomentella pseudoferruginea
Skovst. (1950), Tomentella pseudofusca
Skovst. (1950), Tomentella subferruginea
(Burt) Donk (1933), Zygodesmus fulvus
Sacc. (1880), Zygodesmus pallidofulvus
Peck, (1906).

Macroscopic and microscopic features

Basidiocarps fully resupinate, adherent to
the substratum, continious, arachnoid to
mucedinoid. Hymenophore smooth and rust
brown concolorus with subiculum. Margin
often indeterminate (Figure 1). Hyphal
system monomitic, Subicular hyphae 4-6 pm
across, pale brown and thick walled with
clamps. Subhymenial hyphae 6-9 um across,
hyaline, thin walled with clamps (Figure 2).
Hyphal strands absent. Basidia 45-55 x 8-10
um, cylindrical to clavate, 4-spored and basal
clamped. Spores 8-9 um, globose, smooth,
echinulate and pale brown (Figure 3).

Figurel. Basidiocarp of Tomentella
Bryophila

Figure 2. Hyphae of Tomentella bryophila
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Figure 3. Spores of Tomentella bryophila

Ecology: Widespread, summer to autumn,
on rotten wood of decidious and conifer trees
(Breitenbach and Kréanzlin, 1986; Kdoljalg,
1995).

Material examined: Istanbul: Belgrad
Forest, on beech branch, N 41° 12' - E 28°
56', 100 m, 09.11.2014, Akata, 6221.

Discussion

Tomentella bryophila macroscopically
resembles T. ferruginella (Bourdot & Galzin)
Svréek in terms of morphology and ecology,
but latter species has hyphal strands,
narrower hyphae and smaller spores.
(Breitenbach and Kréanzlin, 1986; Kdoljalg,
1995).

Tracing to literature on  Turkish
macrofungi (Akata et al., 2009; 2010; Dogan
et al., 2005; 2011; Pilat, 1933; Sesli et al.,
2008, Solak et al., 2015), 11 Tomentella
species (T. asperula (P. Karst) Hohn. &
Litsch.,, T. badia (Link) Stalpers, T.
cinerascens (P. Karst.) Hohn. & Litsch., T.
coerulea (Bres.) Hohn. & Litsch., T. crinalis
(Fr.) M.J. Larsen, T. ferruginea (Pers.) Pat.,
T. lapida (Pers.) Stalpers, T. pilatii Litsch., T.
stuposa (Link) Stalpers, T. subclavigera
Litsch. and T.subfusca (P. Karst.) Héhn. &
Litsch) have so far been reported from
Turkey. With the current study, Tomentella
bryophila (Pers.) M.J. Larsen is reported for
the first time from Turkey and it will be 12"
member of Turkish Tomentella.
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Abstract

In this study, Erysiphe guarinonii (Briosi & Cavara) U. Braun & S. Takam. on Laburnum anagyroides
Medik. (Fabaceae) is reported for the first time from Turkey. A short description, host, distribution and
photographs related to macro and micromorphologies of the species are provided and discussed briefly.

Keywords: New record, Powdery mildew, Turkey

Ozet

Bu c¢aligmada, Laburnum anagyroides Medik. (Fabaceae) uzerinde bulunan Erysiphe guarinonii
(Briosi & Cavara) U. Braun & S. Takam. Turkiye icin ilk kez kaydedilmistir. Tlriin kisa deskripsiyonu,
konakgist, yayilist ve makro ve mikromorfolojilerine ait fotograflart verilmis ve kisaca tartisilmistir.

Anahtar Kelimeler: Yeni kayit, kiilleme, Turkiye

Introduction

The Erysiphales is a fungal group causing
important plant diseases (powdery mildew)
on about ten thousand angiosperm plants
including many economically important
cultivated plants (Amano 1986, Braun &
Cook, 2012). Erysiphales (powdery mildews)
is an order that is represented by 1 family
(Erysiphaceae), 16 genera and 873 species.
Members of the order are widely distributed
all over the world and they are noted for their
virulence, causing great losses to crops on a
worldwide basis, as well as for their host
specificity. A total of 143 species belonging
to 14 teleomorphic and anamorphic genera of
Erysiphales were identified and reported
from Turkey (Kabaktepe et. al., 2015).

An outbreak of powdery mildew was
noticed also on various Laburnum species.
The powdery mildew species parasitising on
Laburnum were described as Erysiphe
guarinonii (Briosi & Cavara) U. Braun & S.
Takam. (Braun and Cook 2012), Erysiphe
pisi DC. (Amano, 1986), Leveillula
papilionacearum (Kom.) U. Braun (Amano,
1986, Kabaktepe et. al., 2015) and Oidium
sp. (Amano, 1986, Foister, 1961).

Erysiphe guarinonii (U. Braun) U. Braun
et S. Takam. is a native powdery mildew
originally  described as  Microsphaera
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guarinonii Briosi & Cavara, by Braun (1982)
based on infected leaves of Laburnum
anagyroides Medik. The first record of the
teleomorph state of Erysiphe guarinonii was
published from Europe (especially in the
mediterian  region, Austria, Denmark,
Germany, poland, Switzerland) (Braun &
Cook, 2012).

According to the checklist of powdery
mildew in Turkey (Kabaktepe et. al., 2015),
46 species in the genus Erysiphe have so far
been recorded from Turkey but there is not
any record of Erysiphe guarinonii.

The present study aims to make
contribution to the mycobita of Turkey.

Materials and methods

Fungi samples were collected from were
collected from Halkapinar (Konya) in
15.10.2015. For identification of the fungus
both visual symptoms of infected plants and
anatomical-morphological characteristics
were used. For observations a Euromex light
microscope was employed. ImageFocus 4.0
software used to measure. For chasmothecia,
asci and ascospores 100 chasmothecia, asci
and ascospores were measured. Identification
was performed with the aid of literature
(Braun and Cook, 2012). The current names
of fungi are given according to
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www.indexfungorum.org. Names of host
plants and families are given according to
http://www.theplanlist.org. The collected

material was deposited
University Herbarium (INU).

A

4 cm

Figurel. Erysiphe guarinonii. A. herbarium specimen of host, B. SM view of chasmothecia
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Figure 2. Erysiphe guarinonii (LM view) A. chasmothecia, B. appendage C. ascus, D. ascospore

Results

Erysiphe guarinonii (Briosi & Cavara)
U. Braun & S. Takam., Schlechtendalia 4: 9
(2000) (Figure 1-2).

Mycelium amphigeneus, white, effuse,
persistent. Chasmothecia gregarious, 90-150
um, peridium cells irregularly polygonal, 10-
25 um, appendages about 4-20, usually more
than 10, arising equatorially or somewhat
from the upper half, flexious, 6-12 times the
chasmothecial diam., 6-8 um wide, aseptate,
wall thin, apices 3-5 times loosely
dichotomously branched, asci 5-10, broadly
ellipsoid-obovoid, saccate, 50- 70 x 30-50
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um, usually short stalked, 4-6 (-8) spored,
ascospores ellipsoid, about 20- 25 x 10-14
pm, colourless.

Material examined: TURKEY—Konya,
Halkapinar, 3-5 km south of Ivriz village,
1200-1300 m, 15.10.2015, S. Kabaktepe &I.
Akata 8324.

Discussion

There are two species of Erysiphe
(Erysiphe guarinonii and Erysiphe pisi var.
pisi) on Laburnum members.

Erysiphe guarinonii  on  Laburnum
anagyroides and Laburnum alpinum (Mill.)
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Bercht. & J.Presl has been recorded from
Europe (Denmark, Germany, France, ltaly,
Austria, Swithzerland, Estonia, Polad, U.K)
(Braun and Cook, 2012).

Erysiphe pisi DC. var. pisi on Laburnum
anagyroides has been recorded from
Denmark, Germany, Iran and Russia
(Amano, 1986). The species differs from
Erysiphe guarinonii by the chasmothecial
appendages myecelioid, about 0,5-3 times as
long as the chasmothecial diam., arising
equatorially and the from the lower half,
unbranched or irregularly branched.

As a results of this study, Erysiphe
guarinonii (Briosi & Cavara) U. Braun & S.
Takam.  determinated on  Laburnum
anagyroides Medik. (Fabaceae) is reported
for the first time from Turkey. So the number
of Turkish powdery mildew fungi and
Erysiphe species will increase to 144 and 47.
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Abstract

Wood is one the most common used material in construction. But, when wood material used outdoor
or indoor applications without protection, can be degraded by biological organisms such as termite,
insects and fungi. There have been various chemical to protect the wood against these organisms.
However, many traditional wood preservatives have been banned because of their harmful environmental
effect. Researches have produced new generation wood preservatives to extend of the wood material in
the recent years. In this study, we evaluated the antifungal properties of henna plant (Lawsonia inermis ).
Henna plant powders were purchased from an herbalist in Duzce, Turkey. Henna plant powders were
solved in pure water by mixing with magnetic mixer in an Erlenmeyer. Scotch pine (pinus sylvestris) and
poplar (populus nigra) wood samples were impregnated with henna plant solution under a vacuum as well
as impregnated with Tanalith E wood preservative to compare mass losses. Impregnated samples were
exposure to white rot (pleurotus ostreatus) and brown rot (coniophora puteana) fungi which decay wood
material for 12 weeks. After fungi test, mass losses were calculated. According to the results, poplar
wood control samples exposed to brown rot fungi gave (28.84%) mean mass loss while poplar wood
samples impregnated with henna solution gave only 5.55% mean mass loss. Likewise, Scotch pine control
samples exposed brown rot and white rot gave 27.77% and 18.12% mean mass loss while henna
impregnated Scotch pine samples gave 7.02 and 8.48% mean mass losses, respectively. However, all
mass losses in henna impregnated samples were found higher than the mass losses in Tanalith E
impregnated samples. The present study showed that henna plant might be evaluated as natural wood
production material in wood protection industry.

Keywords: Henna, Decay, Scotch pine, Poplar, Tanalith E

Introduction castanifolia and Moris alba wood extracts

Although wood material has many against fungi and they found effective at
advantages such as easy workability, high certain concentration levels.
strength and stiffness, renewability and Several studies have been done on the
aesthetic ~ properties, it has  some antibacterial, anti-mycotic anti-parasitic and
disadvantages when compared with other anti virucidal activity effect of henna plant
materials such as changing dimensions, and these previous studies showed that henna
flammability and degradation by biological plant can be successfully used against
organism. Protecting wood material is one of bacteria, parasite and virus. (Emori and
the most important issues in wood industry Gaynes 1993; Papageorgiou et al., 1999;

today. Scientists have developed several Riffel et al., 2002) reported that henna is
methods and chemical to protect wood active to bacteria, Tripathi et al., 1978; Singh
material in outdoor or indoor applications. and Pandey, 1989) found that Lawsonia
Especially in indoor applications, the inermis exhibited absolutely toxic against
importance of natural wood protection some fungal species such as gypseum and
materials has increased, recently. Trichophyton mentagrophytess. Khan et

It has been started to use natural plant as al.1991 showed that Lawsonia inermis
wood protection material against biological displayed highly potential activity against

organisms that destroy wood. Tascioglu et al sembiki forest virus in Swiss mice in 10-15
(2013) used mimosa bark and quebracho days. Although there has been many studies
heartwood, Nzokou and Kamdem (2002) related with Lawsonia inermis antibacterial
Pterocarpus soyauxii, Lin et al., (2007) effect unfortunately there was not reported
Cinnamomum osmophloem and Kazami et al any study related with antifungal activity on
(2006) used Zelkova carpinifolia, Quercus wood material in literature.
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Lawsonia inermis is commonly named as
henna or Mehendi and abundantly available
in tropical and subtropical areas. In many
countries, it is widely cultivated as
ornamental and dye plant. Lawsonia inermis
has been used as a cosmetic hair dye for
6.000 years in history. Today, it is available
in Europe, United States of America, Middle
East, Australia as well as it is popular in
India. In Turkey, it is used for many purposes
as well. Leaves are small and opposite in
arrangement along the branches which are
green color. Flowers are small and lcm,
fragrant, white or rose colored with four with
four crumbled petals. The bark, flowers,
seeds, root and leaves of Lawsonia inermis
are used for many purposes in medicine,
cosmetic and chemistry area (Chaudhary et
al., 2010).

O
OH

O

Figure 1.Compound of Lawsonia inermis

Figure 2. Powders of Lawsonia inermis

In this study, anti-fungal activity of
Lawsonia inermis which is abundantly
available in Turkey was investigated.

Materials and Methods

Wood materials

The test specimens were prepared from
randomly selected first grade Scotch pine
(Pinus sylvestris L.), and poplar wood
(Populus tremula L.) 2x1x1 (longitudinal x
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radial x tangential directions). All specimens
were conditioned at 20 °C and 65 % RH for 3
weeks before the henna impregnation
process.

Henna plant (Lawsonia inermis) and
preparing impregnation solution

Henna plant powders were purchased
from an herbalist in Duzce, Turkey. The
powders kept at 2°C in a refrigerator. Henna
plant powders were solved in pure water by
mixing with magnetic mixer in an
erlenmeyer. The concentration level of the
solution was 4.8%.

Impregnation process

Previously conditioned and weighed
Scotch pine wood blocks were placed into a
glass desiccator. After then henna plant
solution was added to the desiccator. 760
mmHg vacuum treatment level was applied
using glass desiccators for 15 min. After
vacuum treatment process, treated wood
samples were weighed to calculate retention
level using following formula (TS 5723,
1988).
_ (M1-Mo)xC

Vv

In this formula, MO: weight before
treatment (g), M1: weight after treatment (g),
C: Concentration of solutions, V: volume of
wood blocks (m®). The treated wood blocks
were stored in a conditioning room at 20 °C
C and 65 % relative humidity until they reach
stable weight before the decay resistance
tests.

Decay resistance test

Decay resistance tests were carried out in
Forest Biology and Wood Preservation
Laboratory of Duzce University.
Unimpregnated and impregnated samples
with henna plant solution were exposed
Pleurotus ostreatus and Coniophora puteana
two different fungi for 12 weeks. After
fungal test, fungi mycelium was cleaned and
mass losses were calculated.

R

Results and Discussions

Retentions

According to results, the maximum
retention level (22.71) was recorded in
Scotch pine impregnated with Tanalith E
wood preservative and not significant with
Scotch pine impregnated with henna
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solution. These results showed that wood
blocks could absorb the henna as Tanalith E.

Table 3. Mass losses of wood species
impregnated with Tanalith E and henna

While there were significant differences Decay type Mass losses (%)
between wood species in terms of wood Scotch
protection materials, there were significant Pine H.G Poplar H.G
differences in wood species. It was found White 18.12 a 2380 a
that retention values of poplar wood rot (1.66) (3.87)
impregnated henna and Tanalith E were same Control Brown 2777 b 2884 a
statically (Table 1). rot (6.08) (11.60)
White 0.95 C 0.01 b
Table 1. Retention levels of wood samples ) rot (0.06) (0.86)
impregnated with henna and Tanalith E Tanalith E —5 - —— =~ 0.34 b
Wood Impregnation Mean H.G rot (0.93) (0.24)
Species Retention White 702 d 955 b
(kg/m®) rot (3.48) (2.80)
Scotch  Henna 20.12 ab Henna —5 e 16 555 b
pine  Tanalith E 22.71 b rot (1.28) (0.04)
Poplar Henna 18.55 a (Numbers in parenthesis are standard deviations)
Tanalith E 1703  a H.G: Homogenity Goup

H.G: Homogenity Goup

Table 2. Mean retention values of wood
species according to impregnation and decay

type

Mean Retentions (kg/m®)

Treatmenttype Scotch H. Popla H.
Pine G r G
Tanalith E white 25.93 17.68
rot (9.08) b (043) ab
Tanalith E brown 19.51 16.39
rot (062) a (103) a
. 19.02 17.84
Henna white rot (0.63) a (0.93) ab
Henna brown rot 21.24 19.28
(251) ab (1.92) b

(Numbers in parenthesis are standard deviations)
H.G: Homogenity Goup

According to table 2, while the maximum
retention level was recording in Scotch pine
impregnated with Tanalith E and exposure
white rot fungi, the minimum retention level
was recorded in poplar wood impregnated
with Tanalith E and exposure brown rot
fungi.
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Table 3 showed that 18% and 27% mass
losses occurred in Scotch pine control groups
due to white rot and brown rot, respectively.
On the other hand, % 0.96 and 1.97% mass
losses occurred in Scotch pine impregnated
with Thanalith E wood preservative due to
white rot and brown rot. As it expected,
Thanalith E protected the wood material
against fungal attack and mass losses were
very low levels. When Scotch pine samples
impregnated with henna were investigated,
7.02% and 8.46% mass losses occurred
because of the white rot and brown rot fungi,
respectively. Henna material protected the
Scotch pine against white rot and brown rot
by 61.25% and 69.53% when compared with
control samples. Similar tendency can be
seen in poplar wood samples. For instance,
poplar wood control sample exposure brown
rot gave 28.84% mass loss while henna
impregnated poplar wood gave only 5.55%.
Likewise, Henna material decreased the mass
loss by 80.75 against brown rot in poplar
wood.

Conclusions

In this study, the anti-fungal effect of
henna (Lawsonia inermis ) on Scotch pine
and poplar wood. The present study showed
that when Scotch pine and poplar
impregnated with henna, the decreases
occurred in mass losses against fungal white
rot (Pleurotus ostreatus) and brown rot
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(Coniophora puteana) according to control
samples. As it expected, Tanalith E greatly
protected the wood materials against fungi.
Tanalith E protected poplar wood by 98.8%
while Henna protected poplar wood against
brown rot 80.75%. This study showed henna
might be used for wood protection in wood
protection industry.
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Abstract

The material of this study comprises microfungi specimens collected on Alnus glutinosa subsp.
glutinosa in Kastamonu Kiire Mountains National Park in the years 2005 and 2006. As a result of field and
laboratory studies, a total 11 species of micromycetes identified on Alnus glutinosa subsp. glutinosa
(Annulohypoxylon multiforme, Asteroma cylindrospermum, Cytospora occulta, Diatrypella favacea,
Ditopella fusispora, Eutypa flavovirens, Hysterographium fraxini, Melanconis alni, Melanconium
apiocarpum, Passalora bacilligera and Trinacrium mycogonis). Asteroma cylindrospermum, Diatrypella
favacea and Trinacrium mycogonis are reported for the first time from Turkey. Trophic structure and
consort relationships with their host plants of identified fungi were given.

Keywords: Microfungi, New records, Trophic structure, Consort relationships

Kire Daglar1 Milli Parki Orman Ekosistemlerinde Alnus glutinosa subsp. glutinosa
Uzerinde Tespit Edilmis Baz1 Mikrofunguslar

Ozet

Bu ¢alismanin materyallerini 2005-2006 yillarinda, Kastamonu Kiire Daglar1 Milli Parki' nda Alnus
glutinosa subsp. glutinosa Uzerinden toplanan mikrofunguslar olugturmaktadir. Arazi ve laboratuvar
calismalar1 sonucu Alnus glutinosa subsp. glutinosa (zerinde toplam 11 tir mikrofungus tirl tespit
edilmistir (Annulohypoxylon multiforme, Asteroma cylindrospermum, Cytospora occulta, Diatrypella
favacea, Ditopella fusispora, Eutypa flavovirens, Hysterographium fraxini, Melanconis alni, Melanconium
apiocarpum, Passalora bacilligera ve Trinacrium mycogonis). Asteroma cylindrospermum, Diatrypella
favacea ve Trinacrium mycogonis tiirleri Tiirkiye'den ilk kez kaydedilmistir. Teshis edilen mantarlarin
konukgu bitkileri ile olan konsortif iligkileri ve trofik yapilar1 verilmistir.

Anahtar Kelimeler: Mikrofungus, Yeni kayit, Trofik yap1, Konsortif iligkiler

Introduction orientalis Decne) and six taxons (A. glutinosa

It is of great importance to study the subsp. glutinosa, A. glutinosa subsp. barbata
activities of fungi in forest ecosystems for (C.A. Meyer) Yalt, A. glutinosa subsp.
both protecting them and optimizing their antitaurica  Yalt.,, A. glutinosa subsp.
functions. Parasitic fungi can attack a very betuloides Angin, A. orientalis var. orientalis,
wide range of plants, and by doing so can A. orientalis var. pubescens Dippel) of this
cause very serious qualitative and quantitative genus grow and known as Kizilagag in Turkey
losses (Mayer, 2006). Floristic studies of the (Altinyay et al., 2016; Davis, 1965-1988;
microfungal biota are the first and the most Giner et al., 2000).
important step to controlling the fungal Kire Mountains National Park is located
diseases in a country. The present taxonomic within the Kastamonu and Bartin Provinces.
research is based on the microfungi collected Kastamonu Province is situated in the Euro —
on Alnus glutinosa subsp. glutinosa in Siberian phytogeographic region. This region
Kastamonu Kire Mountains National Park. lies to the northern Turkey and constitutes an

The genus Alnus Miller, which belongs to important National Park. According to the
Betulaceae family, is represented by grid square system adopted by Davis (1965-
approximately 35 species all around the world 1985), Kastamonu is located in the squares
and grows especially in the hot regions of the A4. The climate of the province is oceanic. It
Northern hemisphere (Ludwiczuk et al., is rainy during all 4 seasons. The Kastamonu
2011). According to the records, two species province was chosen as a research area,
(Alnus glutinosa (L.) Gaertner and Alnus because its climatic conditions (especially
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high humidity) and plant distributions are very
suitable for the growth of microfungi.

Material and Method

Plant specimens infected with microfungi
were collected in the Kiire Mountain National
Park in Kastamonu Province (Black Sea

Region). The fungal specimens were
examined microscopically by thin sections.
Microscopic examination and

microphotographs were done using a Leica
DM E light microscope. The microfungi were
identified using the relevant literature (Ellis
and Ellis, 1987; Saccardo, 1881-1931;
Dennis, 1981; Smitskaya et al., 1986;
Ignataviéiiité and Treigiené, 1998; Mel’nik
and Popushoj, 1992; Grove, 1935;
Vassilevskiy and Karakulin, 1937; Popushoy,
1971). AIll specimens examined were
deposited in the mycological collection of the
Department of Biology, Arts and Sciences
Faculty, Ahi Evran University, in Kirsehir
Province of Turkey.

List of Taxa: The list of microfungi with their
host plant, collection sites, coordinates,
altitudes, dates and the numbers of the
collector (ME = Makbule Erdogdu) is
arranged below. The systematics of taxa
follow Index Fungorum (URL1, accessed
2016) with slight modifications. Species cited
for the first time for Turkey remarked by an
asterisk (*).

Ascomycota

Dothideomycetes

Capnodiales

Mycosphaerellaceae

Passalora bacilligera (Mont. & Fr.) Fresen.

A4 Kastamonu: Kastamonu-Pinarbasi, Sarnig,
479 m, 25.08.05, 41°40°363"°N,
33°07°562"°E, on living leaves of Alnus
glutinosa (L.) Gaertner subsp. glutinosa, ME
1653; A4 Kastamonu: Kastamonu-Cide,

Emirler, 203 m, 22.08.06, in forest,
41°49°67°°N, 32°48°47°’E, on living leaves of
Alnus glutinosa (L.) Gaertner subsp.

glutinosa, ME 1904.

Incertae sedis
Incertae sedis
Hysterographium fraxini (Pers.) De Not.
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A4 Kastamonu: Kastamonu-Azdavay, Catak
Canyon entrance, 777 m, 19.08.06,
41°37°66°°’N, 33°15°06°’E, stream side, on
branches of Alnus glutinosa (L.) Gaertner
subsp. glutinosa, ME 1842.

Orbiliomycetes

Orbiliales

Orbiliaceae

*Trinacrium mycogonis Tassi

A4 Kastamonu: Kastamonu-Senpazar, 1 km
to Sade village, 878 m, 19.08.06,
41°43’84°°N, 33°29°59’’E, on branches of
Alnus glutinosa (L.) Gaertner subsp.
glutinosa, ME 1843.

Sordariomycetes

Diaporthales

Gnomoniaceae

*Asteroma cylindrospermum (Bonord.) Sacc.

A4 Kastamonu: Kastamonu-Azdavay,
Gultepe, 567 m, 30.08.05, 41°40°056’’N,
33°09°272"°E, on living leaves of Alnus
glutinosa (L.) Gaertner subsp. glutinosa, ME
1738.

Ditopella fusispora De Not.

A4 Kastamonu: Kastamonu-Pinarbasi, Kahya
Quarter, 753 m, 30.08.05, 41°42°433"’N,
33°08°009’E, on branches of Alnus glutinosa
(L.) Gaertner subsp. glutinosa, ME 1726.

Melanconidaceae
Melanconis alni Tul. & C. Tul.

A4 Kastamonu: Kastamonu-Senpazar, 1 km
to Sade village, 878 m, 19.08.06,
41°43’84°°N, 33°29°59’°E, on branches of
Alnus glutinosa (L.) Gaertner subsp.
glutinosa, ME 1843.

Melanconium apiocarpum Link

A4 Kastamonu: Kastamonu-Senpazar, 1 km
to Sade \village, 878 m, 19.08.06,
41°43’84°°N, 33°29°59’’E, on branches of
Alnus glutinosa (L.) Gaertner subsp.
glutinosa, ME 1843; A4 Kastamonu:
Kastamonu-Senpazar, Kalayci, 469 m,
23.08.06, in glade inter forest, 41°49°60°"N,
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33°19’36°’E, on branches of Alnus glutinosa
(L.) Gaertner subsp. glutinosa, ME 1932.

Xylariales
Diatrypaceae
*Diatrypella favacea (Fr.) Ces. & De Not.

A4 Kastamonu: Kastamonu-Senpazar, 1 km
to Sade village, 878 m, 19.08.06,
41°43’84°N, 33°29°59°E, on branches of
Alnus glutinosa (L.) Gaertner subsp.
glutinosa, ME 1843.

Eutypa flavovirens (Pers.) Tul. & C. Tul.

A4 Kastamonu: Kastamonu-Senpazar, 1 km
to Sade village, 878 m, 19.08.06,
41°43’84°N, 33°29°59°E, on branches of
Alnus glutinosa (L.) Gaertner subsp.
glutinosa, ME 1843.

Annulohypoxylon multiforme (Fr.) Y.M. Ju,
J.D. Rogers & H.M. Hsieh

A4 Kastamonu: Kastamonu-Pinarbasi, Kahya
Quarter, 753 m, 30.08.05, 41°42°433°°N,
33°08°009’E, on branches of Alnus glutinosa
(L.) Gaertner subsp. glutinosa, ME 1731.

Valsaceae
Cytospora occulta Sacc.

A4 Kastamonu: Kastamonu-Pinarbasi, Sarnig¢
area, 479 m, 25.08.05, 41°40’363"'N,
33°07°562"°E, on branches of Alnus glutinosa
(L.) Gaertner subsp. glutinosa, ME 1563.

Result and Discussion

Identified microfungi are represented by
Ascomycota. The largest classis is
Sordariomycetes, of which we found 8 species
in the study area. Another classis
Dothideomycetes is represented with 2
species. Orbiliomycetes represented by 1
species. Orders in these classis are:
Capnodiales (1), Diaporthales (4), Incertae
sedis (1), Orbiliales (1), Xylariales (4).

The identified 11 species belong to two
trophic groups. Xylotrophs (9) are richest in
the number of species and dominant among
the trophic groups. Xylotrophic group is
represented by Hysterographium fraxini
(Pers.) De Not., Trinacrium mycogonis Tassi,
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Ditopella fusispora De Not., Melanconis alni
Tul. & C. Tul., Melanconium apiocarpum
Link, Diatrypella favacea (Fr.) Ces. & De
Not., Eutypa flavovirens (Pers.) Tul. & C.
Tul., Annulohypoxylon multiforme (Fr.) Y.M.
Ju, J.D. Rogers & H.M. Hsieh and Cytospora
occulta Sacc. Phyllotrophic group is
represented by Passalora bacilligera (Mont.
& Fr.) Fresen. and Asteroma
cylindrospermum (Bonord.) Sacc.

Some microfungi were registered on
several host plants. For example,
Hysterographium fraxini (Pers.) De Not. was
collected on branches of Alnus glutinosa (L.)
Gaertner subsp. glutinosa, Olea europaea L.
and Salix alba L.; Annulohypoxylon
multiforme var. multiforme was found on
branches of Alnus glutinosa (L.) Gaertner
subsp. glutinosa, Fagus orientalis Lipsky and
Crateagus monogyna Jacg. subsp. monogyna.

The recorded microfungi revealed
different consort relationships with their host

plants. This consort relationships were
positive, negative, indifferent and
antagonistic. Although fungi develop on

edificators in indifferent consortive relations,
hosts can continue their normal development
and seed. Microfungus consort in negative
consortive relations are generally represented
with obligate parasites and sometimes with
facultative parasites or pathogens. Passalora
bacilligera (Mont. & Fr.) Fresen., Asteroma
cylindrospermum  (Bonord.) Sacc. and
Cytospora occulta Sacc. with Alnus glutinosa
(L.) Gaertner subsp. glutinosa and is example
of microfungi and host that have negative
relations. In positive consortive relations,
microfungi enable fragmentation of organic
components (lignin, pektit, cellulose) until
simple mineral components and ensure
continuity of energy flow in biocoenosis.
Saprotroph microfungi that play an active role
in substance cycle by creating a humus-like
substance by crumbling wood are in a positive
relation with their hosts. There are positive
consortive relations between
Hysterographium fraxini (Pers.) De Not.,
Trinacrium mycogonis Tassi, Ditopella
fusispora De Not., Melanconis alni Tul. & C.
Tul.,, Melanconium apiocarpum  Link,
Diatrypella favacea (Fr.) Ces. & De Not.,
Eutypa flavovirens (Pers.) Tul. & C. Tul. and
Annulohypoxylon multiforme (Fr.) Y.M. Ju,
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J.D. Rogers & H.M. Hsieh and Alnus
glutinosa (L.) Gaertner subsp. glutinosa.
Antagonistic relations were not registered in
study area.

Asteroma cylindrospermum, Diatrypella
favacea and Trinacrium mycogonis are
reported for the first time from Turkey.
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Abstract

This study was carried out on Juglans regia L.which was located in the middle Kizilirmak river basin
between years 2012 — 2013. The result of investigation about collected materials during mycological
excursion from J. regia trees showed that four microfungi species (Phaeoacremonium minimum (Tul. & C.
Tul.) D. Gramaje, L. Mostert & Crous, Stegonsporium juglandis Schwarzman, Valsa juglandis (Berk. &
M.A. Curtis) Sacc., and Valsa nivea (Hoffm.) Fr.) have been identified as new records for mycobiota of
our country. One species (P. minimum) has also been determined as a new record on level of genera among
these species.

Keywords: Microfungi, Juglans regia, new record, Turkey

Juglans regia L.’nin Mikromikotasi i¢in Cins ve Tiir Diizeyinde Yeni Kayitlar

Ozet

Bu calisma 2012 — 2013 yillar1 arasinda orta Kizilirmak havzasindaki Juglans regia L. Uzerinde
gerceklestirilmistir. J. regia agaglari tizerinden mikolojik saha ¢alismalar1 esnasinda toplanan orneklerin
calisilmasi sonucunda dort mikromantar tri (Phaeoacremonium minimum (Tul. & C. Tul.) D. Gramaje,
L. Mostert & Crous, Stegonsporium juglandis Schwarzman, Valsa juglandis (Berk. & M.A. Curtis) Sacc.,
ve Valsa nivea (Hoffm.) Fr.) Ulkemiz mikobiyotas1 i¢in yeni kayit olarak belirlenmistir. Bunlarin arasindan
P. minimum cins diizeyinde yeni kayittir.

Anahtar Kelimeler: Mikromantarlar, Juglans regia, Yeni kayit, Tiirkiye

? [1.National Mycology Days, Istanbul, Abstract Book 46 (2015)

Introduction Nectria coccinea (Pers.) Fr., Pestalotiopsis

Juglans regia L. (Juglandaceae), which guepinii (Desm.)  Steyaert, Phoma
has grown as naturally in Eastern Anatolia and cavalliniana Sacc., Phyllosticta juglandis
Thrace, has been cultivated in every part of (DC.) Sacc., and Sporidesmium coronatum
Turkey because of its very valuable timber Fuckel. And following, Alternaria nucis
and fruit. Besides, it is being among gene Moesz, Amphisphaeria bufonia (Berk. &
center and homeland of J. regia, one of the Broome) Ces. & De Not., Cucurbitaria

important country in terms of the presence of juglandis Fuckel, Dendrodochium
walnut, Turkey is ranked third after China and gelatinosum P. Karst. Diplodia juglandina
the US in terms of production. G.H. Otth, D. nucis Brunaud, Leptosphaeria

Even though, the mycobiota of walnut has platycarpa Sacc., Melanomma effugiens (P.

not been examined as directly in Turkey, there Karst.) Berl. & Voglino, Monosporium affine
are few articles consist of fungi given below Sacc. & Schulzer, Torula antiqgua Corda,
for different times (Erdogdu et al. 2010). Trematosphaeria melina (Berk. & Broome)
These are: Ascochyta juglandis Boltsh., Sacc. and Trimmatostroma salicis Corda are
Coniothyrium incrustans Sacc., Cytospora also new records given by Selcuk et al (2015a;
juglandina Sacc., Diaporthe juglandina 2015bh).
(Fuckel) Nitschke, Diplodia juglandis Fr., Our study area is located within central
Eutypa ludibunda Sacc., Fusicoccum Anatolian  region (Figure 1), middle
juglandinum Died., Gnomonia leptostyla (Fr.) Kizilirmak river basin that situated in the
Ces. & De Not., Hendersonia juglandis Irano — Turanian phytogeographic region.
Schwarzman, Melanconium juglandinum Vegetation formations of study area: Some
Kunze, Microstroma juglandis (Berenger) area are mostly Quercus spp. forests, others
Sacc., Nectria cinnabarina (Tode) Fr., antropogenic steppe, still others steppe.
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Material and Method
Materials collected on Walnut trees
infected by microfungi from different natural

and cultivated ecosystems of middle
Kizilirmak river basin in 2012 - 2013.
Thereafter, the specimens were taken to the
laboratory and examined morphologically
using an Olympus SZX 16 - (Japan) a
compound binocular stereomicroscope. The
collections were examined in distilled water
and for microphotographs and investigations
Leica DM 3000 research microscope was
used. For the identification of fungi species
numerous literature sources were employed
(Mostert et al. 2006; Shvartsman et al. 1971;
Saccardo, 1884; Teterevnikova-Babayan et al.
1983).

The systematic status, and synonyms of
identified species and the author abbreviations
of microfungi are arranged following Index
Fungorum (URL1, accessed 2016 July).

Samples are deposited as fungarium
material in the Mycology Laboratory of Ahi
Evran University, Arts and Sciences Faculty,
Department of Biology and have collection
numbers of Cem Can Cebeci (CCC).

Results and Discussion

The list of identified species with their
systematics, current name, identified source,
parts of plant containing, collected localities,
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coordinates, altitudes, dates, collector &
deposited number and synonyms is given
below.

Ascomycota

Pezizomycotina

Sordariomycetes

Sordariomycetidae

Diaporthales

Togniniaceae

Phaeoacremonium W. Gams, Crous &
M.J. Wingf.

Phaeoacremonium minimum (Tul. & C.
Tul.) D. Gramaje, L. Mostert & Crous (Figure
2).

Mostert et al., (2006): 58.

On bark of branches. Kirsehir province,
Mucur district, Kéme picnic area, 39° 04’
398N, 34° 22’ 817’E, 1078 m as.l,
28.07.2013, CCC 048.

Synonyms of P. minimum:

Calosphaeria alnicola Ellis & Everh.

C. minima Tul. & C. Tul.

Erostella minima (Tul. & C. Tul.) Traverso

Longoa paniculata Curzi

Phaeoacremonium aleophilum W. Gams,
Crous, M.J. Wingf. & Mugnai

Pleurostoma minimum (Tul. & C. Tul.)
M.E. Barr, J.D. Rogers & Y.M. Ju

Togninia alnicola (Ellis & Everh.) Berl.

T. minima (Tul. & C. Tul.) Berl.
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Fig. 2. Cnidi of Phaeoacremonium
minimum

Incertae sedis
Stegonsporium Corda

Stegonsporium juglandis Schwarzman

Schvartsman et al., (1971): 161.

On bark of dead branches. Nigde province,
Altunhisar district, 37° 59 447°’N, 34° 22’
216’E, 1191 m a.s.l., 31.07.2012, CCC 009;
Nevsehir province, Avanos district, road from
Avanos to Zelve, near bridge, 38° 40’ 540°’N,
34° 51 655’E, 1033 m a.s.l., 31.07.2012,
CCC 002.

Valsaceae
Valsa Fr.

Valsa juglandis (Berk. & M.A. Curtis)
Sacc. (Figure 3).

Saccardo, (1884): 584.

On naked dead branches, Cankir1 province,
road from Kalecik to Cankiri, crossroad of
Pelitozi village, 40° 28" 600N, 33° 39’
456”’E, 655 m a.s.l., 01.12.2012, CCC 028.

Synonyms of V. juglandis:

Filaspora juglandis (Berk. & M.A. Curtis)
Kuntze

Rhabdospora juglandis (Berk. & M.A.
Curtis) Sacc.

Septoria juglandis Berk. & M.A. Curtis

Sphaeria juglandis Schwein.
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Fig. 3.: Conidia of Valsa juglandis

V. nivea (Hoffm.) Fr. (Figure 4).

Teterevnikova-Babayan, (1983): 228.

On dead branches (memorial tree, nearly
350 years old), Kirsehir province, Kaman
district, Yelek small town, garden of Ucler
Demirhan, 39° 16” 932’’N, 33° 42’ 521"’E,
1134 ma.s.l., 03.05.2013. CCC 038.

Synonyms of V. nivea:

Cytospora nivea (Hoffm.) Sacc.

C. nivea Fuckel

Engizostoma niveum (Hoffm.) Kuntze

Leucocytospora nivea (Hoffm.) Tak.
Kobay.

Leucostoma niveum (Hoffm.) Hohn.

Sphaeria nivea Hoffm.

S. tetraspora Hoffm.

Fig. 4.: Conidia of Valsa nivea

Conclusions

Phaeoacremonium minimum (Tul. & C.
Tul.) D. Gramaje, L. Mostert & Crous is the
most common Phaeoacremonium species, but
it is the first record at genus level in Turkey.
It causes indefensable economic losses to the
grapevine industry (Mostert et al. 2006).
Stegonsporium juglandis Schwarzman, Valsa
juglandis (Berk. & M.A. Curtis) Sacc. and V.
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nivea (Hoffm.) Fr. are reported for the first
time in our country.
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Abstract

There have been limited information about geographical elements interested in Turkish
micromycobiota. One hundered six phyllotroph microfungi species have been investigated to reveal the
geographical elements. As a result: Boreal type 86 species (For example: Cerotelium fici, Cylindrium
clandestinum, Gnomonia fimbriata, Gymnosporangium cornutum, Gyrothrix podosperma, Lasiobotrys
lonicera, Mamianiella coryli, Melampsora epitea, Melampsoridium betulinum, Microstroma album,
Mycosphaerella fagi, Puccinia coronata, Ramularia alnicola etc.), Adventitious type 13 species (For
instance: Cercospora rubrocincta, Cristulariella depraedans, Dennisiella babingtonii, Morenoina clarkii,
Mycosphaerella rhododendri etc.), Cosmopolitan type 2 species (Cladosporium herbarum and Ramularia
endophylla), Xerophyte type 4 species (Cylindrosporium corni, Gloeosporium hedericola, Seimatosporium
arbuti, and Volutella vinosa), and Steppe type only one species that Cylidrosporium quercus have been
determined. They are evaluated in sub-categories classified in themselves.

Keywords: Microfungi, Geographical element, phyllotroph, Turkey

Karadeniz Ormanlar Fillotrof mikrofunguslarinin Cografik Analizi

Ozet

Tiirkiye mikobiyotasinin cografi elementleri hakkinda veriler yok derecesindedir. Cografi
elementlerinin ortaya ¢ikarilmasi i¢in 106 fillotrof mikrofungus tiirii incelenmistir. Sonug olarak Boreal tip
86 tiir (Or.: Cerotelium fici, Cylindrium clandestinum, Gnomonia fimbriata, Gymnosporangium cornutum,
Gyrothrix podosperma, Lasiobotrys lonicera, Mamianiella coryli, Melampsora epitea, Melampsoridium
betulinum, Microstroma album, Mycosphaerella fagi, Puccinia coronate, Ramularia alnicola vb.) Adventif
tip 13 (6r.. Cercospora rubrocincta, Cristulariella depraedans, Dennisiella babingtonii, Morenoina
clarkia, Mycosphaerella rhododendri vb.) Kosmopolit tip 2 (6r.: Cladosporium herbarum ve Ramularia
endophylla) Kserofit tip 4 (6r.: Cylindrosporium corni, Gloeosporium hedericola, Seimatosporium arbuti,
ve Volutella vinosa) ve Step tipi 1 (Cylidrosporium quercus) tiir tespit edilmistir. Bunlar kendi i¢inde alt
kategorilerde siniflandirilarak degerlendirilmistir.

Anahtar Kelimeler: Mikromantarlar, Cografi element, fillotrof, Tiirkiye

Introduction Akhundov’s (1979) research on fungi of

Although fungi show wide distribution in Nakhichevan autonomous republic, and
the earth, unfortunately, their geography is Simonian’s (1981) Armenia botanical gardens
one of the least explored areas of mycology and dendroparks.
until today. Previous studies are focused on Most researchers who want to attempt
the investigation of separately small areas making geographic analysis of individual
(regions) these or other groups of fungi. One fungi or fungi groups connect the fungi areals
of the important work on this subject is to host areals (Azbukina 1974, Nikolayevna
Reichert’s (1958) study on the geographical and Greysina 1971). But despite being tightly
distribution of fungi species in Egypt. Other bound by fungi with their host plants for their
related studies on fungi are: Smut own development, fungi have their own
(Ustilaginales), Rust (Uredinales), and areals, and areal is sufficiently different from
Peranosporales (false mildew or downy often areal of hosts (Ulyanishev 1967,
mildew) of Azerbaijan in Uliyanizhev at Tomilin 1974, Kalamees 1974). These
1967, Osipyan’s (1967) research of Armenia's differences depend on the different ecological
false mildew updates, Kalymbetov’s (1969) requirements of host plant and fungus. This
research on Zaily Alatau mountain fungi, often limits the spread of the fungi. But some
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fungi species are expanding their distribution
area because of being one or several genera
and even several families (Simonian 1981). In
this regard, intraspecific complex structure of
many pathology and saprotrophs fungi
enables them to wide spread (Gorlenko
1975b). The regional characteristics of many
fungi species are difficult to detect because
there is no enough information on the ecology
of them worldwide. Rust, smut, downy
mildew, and powdery mildew fungi, are well
researched exceptional groups. Depending on
this type of information about downy mildews
and rust, Uliyanizhevv (1967) has made the
areal analysis of these fungi in the Caucasus
region. Grozgame’s (1936) study on the
"Classification of Caucasian flora areal” stays
on the origin of this analysis. However,
Uliyanizhevv’s (1967) work is always on
fungi areal rather than plant areal. In a similar
study, concerned the classification of
Kazakhstan smut fungi areal studied by
Schvartsman (1962).

Previous efforts which were based on this
principle revealing geographical analysis of
seperate regions and fungi groups in details
can be accepted as substantially enough
(Schvartsman, 1962, 1975) Simonian (1968,
1981), and Vasyagina (1974).

Material and Method

Materials collected on forest trees infected
by microfungi from different natural forest
ecosystems of Rize province of Black Sea
Coast. Thereafter, the specimens were taken
to the laboratory and  examined

morphologically and identified using standart
mycological methods, monographs and some
fungi flora. There are almost no study exist
about geographical elements of Turkish
mycobiota. In order to analyse the
geographical elements, 106 phyllotroph
microfugi species was examined. For this
purpose, the study based on Grozegeym
(1936) areal classification of the Caucasian
flora which was modified by Uliyanizhevv
(1967) has been considered as reference. In
this manner, geographical elements of forest
ecosystems phyllotroph microfungi of Rize
region were revealed as following (Table and
List).

Results and Discussion

The formation of the Rize province forest
ecosystems microfungi is a long process
which is related to history of the formation of
the fungi content of plant communities. This
time period is in close relationship with the
history of geology, the development of trees
and shrubs vegetation and genesis. Increasing
anthropogenic factors day by day play an
important role. New artificial forests created
by the result of human active activity are
creates a new favourable environment
qualitatively for increasing recreation burden
of intraspecific structure of fungi, the
formation of new virulent strain of the parasite
species, expansion of saprotrophs of the host
plant diversity, and sometimes for the
formation of new species.

Table 1. Areal analysis of phyllotroph fungi of Rize province’s forests

AREAL
TYPE ELEMENT GROUP SPECIES %
NUMBER
Boreal European 51 48
Holarctic 26 25
Palearctic 9 8
Adventitious Adventitious 13 12
Xerophyte Mediterranean Mediterranean 4 4
Cosmopolitan Cosmopolitan 2 2
Steppe Pontic 1 1
Total 106 100
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The List of Areal analysis of Fungi:

Boreal Type, European Element

Anthostomella clypeata (De Not.) Sacc.,
Ascochyta caricae Rabenh., A. quercus Sacc.
& Speg., Asteromella bacteriiformis (Pass.)
Petr, A. caricae (C. Massal) Aa,
Asterostomella  saccardoi  (Thuem.)Petr.,
Blumeriella jaapii (Rehm) Arx, Boeremia
hedericola (Durieu & Mont.) Aveskamp,
Gruyter & Verkley, Colletotrichum ficus
Koord., C. gloeosporioides (Penz.) Penz. &
Sacc., C. trichellum (Fr)  Duke,
Cylindrosporium  associatum Bub., C.
castanicola (Desmaz.)Berl., C. ulmi (Fr.)
Vassiljevskiy, Dicarpella dryina Belisario &
M.E. Barr, Diplodina acerina (Pass.) B.
Sutton, Discosia artocreas (Tode) Fr.,
Drepanopeziza populorum (Desm.) Hohn.,
Gloeosporium perexiguum Sacc., G. suecicum
Bubak & Vleugel, Leptothyrium ilicinum
Sacc., Marssonina sorbi Magnus,
Monochaetia saccardoi (Speg.) Sacc. & D.
Sacc., Monostichella robergei (Desm.) H6hn.,
Mycosphaerella millegrana (Cooke) J.
Schrét,, M. rosicola (Pass.) B.H. Davis,
Passalora bacilligera (Mont. & Fr.) Fresen.,
P. bolleana (Thim.) Poonam Srivast.,
Pestalotiopsis gracilis (Kleb.) Steyaert, P.
guepinii  (Desm.) Steyaert, P. neglecta
(Thim.) Steyaert, P. versicolor (Speg.)
Steyaert, Phomopsis quercus (Sacc. & Speg.)
Curzi & Barbaini, Phyllosticta alni-glutinosae
P. Syd., P. aquifolii Allesch., P. auerswaldii
Allesch., P. carpinea Sacc., P. cinerea Pass.,
P. cunninghamiae Allesch., P. fagi Oudem.,
P. fici-caricae Rothers, P. haynaldii Sacc. &
Roum., P. italica Montemart., P. padi
Brunaud, P. sycophila Thim., Pseudonectria
buxi (DC.) Seifert, Grafenhan & Schroers,
Ramularia alnicola Cooke, R. endophylla
Verkley & U. Braun, Septoria mahoniae
Pass., Sphaceloma sorbi (Rostr.) Jenkins, and
Titaeosporina tremulae (Lib.) Luijk.

Boreal Type, Holarctic Element

Apiognomonia errabunda (Roberge ex
Desm.) H6hn., Ascochyta tenerrima Sacc. &
Roum., Cerotelium fici (Castagne) Arthur,
Erysiphe adunca (Wallr.) Fr., E. alphitoides
(Griffon & Maubl.) U. Braun & S. Takam., E.
penicillata (Wallr.) Link, E. platani (Howe)
U. Braun & S. Takam., Gnomonia fimbriata
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(Pers.) Fuckel, Gymnosporangium cornutum
Arthur, Hendersonia mali Thim., Kabatia
mirabilis Bubak, Mamianiella coryli (Batsch)
Ho6hn., Melampsora epitea Thim.,
Melampsoridium betulinum (Pers.) Kleb., M.
carpini (Nees) Dietel, Monochaetia flagellata
(Earle) Sacc. & D. Sacc., Mycosphaerella
millegrana (Cooke) J. Schrét., M. populi
(Auersw.) J. Schrét., M. ribis (Sacc.) Lindau,
Ophiognomonia leptostyla (Fr.) Sogonov,
Phyllactinia  guttata  (Wallr.) Lév.,
Phyllosticta juglandis (DC.) Sacc., P.
coronata Corda, Puccinia festucae Plowr.,
Sawadaea bicornis (Wallr.) Homma, and
Sphaerulina  cornicola (DC.) Verkley,
Quaedvl. & Crous.

Adventitious Adventitious
Element

Ascochyta tehonii Melnik, Cercospora
handelii Bubdk, C. rubrocincta Pat.,
Cristulariella depraedans (Cooke) Hohn.,
Cylidrosporium populinum 8Peck)
Vassiljevsky, Dennisiella babingtonii (Berk.)
Bat. & Cif.,, Gloeosporium minus Shear,
Morenoina clarkii J.P. Ellis, Mycosphaerella
rhododendri Feltgen, Pestalotiopsis
montellica (Sacc. & Voglino) Tak. Kobay.,
Phyllosticta fagicola Ellis & Morgan,
Pseudocercospora salicina (Ellis & Everh.)
Deighton, and Septoria querceti Thiim.

Type,

Boreal Type, Palearctic Element

Asteroma alneum (Pers.) B. Sutton, A.
inconspicuum (Cavara) B. Sutton,
Cylidrosporium  pseudoplatani (Rob. &
Desmaz.) Died., Cylindrium clandestinum
(Corda) Sacc., Gyrothrix podosperma (Corda)
Rabenh., Lasiobotrys lonicerae (Fr.) Kunze,
Microstroma  album  (Desm.)  Sacc.,
Mycosphaerella cerasella Aderh., and M. fagi
(Auersw.) Lindau.

Xerophyte Type, Mediterranean
Element, Mediterranean Grup

Cylindrosporium corni Solheim,
Gloeosporium hedericola Delacr.,
Seimatosporium arbuti (Bonar) Shoemaker,
and Volutella vinosa (P. Crouan & H. Crouan)
Sacc.
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Cosmopolitan
Element

Cladosporium herbarum (Pers.) Link and
Ramularia endophylla Verkley & U. Braun.

Type, Cosmopolitan

Steppe Type, Pontic Element

Cylidrosporium quercus Sorok.

Forests of the neighboring countries have
also great importance for the development of
forest microfungi. The basis for this lies in the
ability to migrate fungi in various sizes.
Phytopathogenic ~ fungi  migration  was
examined in detail by Gorlenko (1975).
Migration of fungi into the forest is
transported from other regions with crop
material. For example: Asterostomella
saccardoi were moved by brought forest
seedlings and timber etc. from neighboring
Georgia to Rize’s forest. Some fungi species
are moved from other regions by aero. For
example: Rust fungus (Melampsoridium
carpini) resists to survive because of the
durability of uredo and telia, and not to lose
germination ability in transportation to long
distances. For instance: Cylindrosporium
quercus etc. species have come to Rize forests
from other regions by air. Forest pests play an
important role in the migration and spread of
fungi which either directly or indirectly they
cause the transport of the fungus. For
example: Ceratocystis castanea is spread by
insects.

One factor in the infrastructure formation
of Fungi is that our forests have all the
conditions for intensive type formation
process. The majority of all reported types of
the species is peculiar to native forest.

To sum up: The main lines of formation of
forest species microfungi are: migration of
fungi on various sizes, forest activities,
ownership to the new host by fungi, and
species and form formation.
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Abstract

Mushrooms which are ecologically important play an important role in nature and forest ecosystems.
Some of the mushrooms has been used in religious ceremonies, as food and for medicinal purposes for
centuries. Although there is a rich mushroom flora in our country, the studies on this issue seems to be
quite less when compared with higher plants. Boletus, one of the mushrooms growing naturally in our
country, belongs to the fungi family Boletacea. The name “Boletus” is derived from the Latin term
“bolétus" that means mushroom. This family contains about 200 species of mushrooms and under hats,
there is spongy structure formed by the thin tubes instead of lamella. In some countries, Boletus edulis, B.
aureus, B. aestivalis and B. pinophilus are Boletus species that consumed gladly and export. For this
reason there is economic importance of Boletus species. In this review paper, information about
characteristics, ecology and economic value of some Boletus species that grows in our country is given.

Keywords: Turkey, Boletaceae, Boletus spp., Ecology, Economy

Boletus Tiirii Mantarlarin Ekolojisi ve Ekonomisi

Ozet

Ekolojik agidan onemli olan mantarlar tabiat ve orman ekosisteminde onemli rol oynamaktadirlar.
Dogada kolayca goriilebilen biiytikliikte lireme yapilar olusturan mantarlarin bazilar1 yiizyillardan beri
insanlar tarafindan dini torenlerde, tibbi amach ve gida maddesi olarak kullanilmistir. Ulkemizin zengin
bir mantar florasina sahip olmasina karsilik, bu konuda yapilan ¢alismalar, yiiksek bitkilerle mukayese
edildiginde olduk¢a az oldugu goriilmektedir. Ulkemizde dogal olarak yetisen mantar tiirlerinden biri olan
Boletus mantarlar1 Boletaceae familyasina aittir. Bolet, Latincede “iistiin mantar” anlamina gelmektedir.
Yaklagik 200 tiir iceren bu familya, mantarlarinin sapka altinda lamel yerine ¢ok sayida ince borucugun
yan yana gelmesiyle olusmus siingerimsi bir yap1 bulunmaktadir. Spor {iretimi bu borucuklarin i¢inde
gerceklesmektedir. Boletus edulis, B. aereus, B. aestivalis ve B. pinophilus Italya’da begenilerek tiiketilen
ve ihracati yapilan mantar tiirleridir. Bu sebepten 6tiirii Boletus tiirii mantarlarin ekonomik 6nemi de
bulunmaktadir. Yapilan bu ¢aligmamizda iilkemizde yetisen bazi Boletus tiirii funguslarin &zellikleri,
ekolojisi ve ekonomik degeri hakkinda bilgiler derlenmistir.

Anahtar Kelimeler: Turkiye, Boletaceae, Boletus spp., Ekoloji, Ekonomi

Introduction the ecological conditions (Demirel, 1993).
Nowadays mushrooms are represented Both cultivated and foraged mushrooms are
approximately 125.000 species. Some of one of the most important source of food and
wild mushrooms are consumed as food by income.
humans for centuries. Besides some Boletacea family contains many edible
mushroom species that collected and ~ and poisonous mushroom species in it.

comsumed, there are mushrooms which are Edible Boletus species are valuable wild
cultivated. Today in many country mushrooms that spread around the world.

mushroom cultivation has become an  And the trade of these mushrooms is
industry. Many species of wild mushrooms ~ dominated by Italians. Huge volumes are
have more flavor than the cultivated imported from China, Eastern Europe and
mushrooms. Despite the fact that having a Southern Africa. Known in Italian as porcini,
rich mushrooms flora in Turkey but studies  they are dried and sold preserved, sometimes
on this subject, deemed to be less when in mixtures with other Boletus species and
compared with higher plants. The richness of ~ other cultivated mushrooms.

mushrooms which emerging usually in the

spring and autumn, is due to the suitability of
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These mushrooms are seen from June to
November under deciduous trees (oak, birch,
beech) in particular; coniferous trees (pine,
especially under young spruce) stands with
acidic soils (Karadeniz et al., 2015).

In this review paper, information about
characteristics, ecology and economic value
of some Boletus species that grows in our
country is given.

Some Boletus Species in Turkey

Boletus edulis Bull. (1782)

Boletus edulis grows in deciduous and
coniferous forests and forming
ectomycorrizhal associations with them. The
fruit body has a large brown cap which on
occasion can reach 15 cm in diameter. B.
edulis fruit body is reddish-brown fading to
white in areas near the margin, and continues
to darken as it matures. The under surface of
the cap is made of thin tubes, the site of
spore production (Karadeniz et al., 2015).

Boletus edulis has economic importance
due to exportation of various countries in
Europe and the US. This mushroom can be
stored dried or cooked without significant
loss of its flavour. For its strong flavour it is
demand by chefs throughout the world, but
also used in the pharmaceutical industry as
an ingredient in medicines (Hall et al., 1998;
Dentinger et al., 2014).

Boletus aereus Bull. (1789)

Boletus aereus is a highly prized and
much sought-after edible mushroom in the
family Boletaceae. This mushroom found
mainly in Central and Southern Europe as
well as North Africa. is widely consumed in
Spain, France, Italy, Greece, and generally
throughout the Mediterranean (Watling and
Hills, 2005).

The fungus grows in habitats with broad-
leaved trees and shrubs, forming symbiotic
ectomycorrhizal associations (Loizides et al.,
2011).

The cap is hemispherical to convex,
reaching 16 cm in diameter and its color is
dark brown, greyish-brown. The stipe is
usually shorter than the cap diameter and is
pale Brown colored (Karadeniz et al., 2015).

Boletus aereus have been collected and
exported commercially for centuries. These
mushrooms is widely consumed in Spain,
France, Italy, Greece, and generally
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throughout the Mediterranean (Sitta N,
Floriani M., 2008).

Boletus pinophius Pildt & Dermek
(1973)

Boletus pinophius grows in coniferous
forests. The fungus produces fruit bodies in
summer and autumn. The large, edible
fruiting bodies has a matte brown coloured
cap and its stipe is often large and swollen,
and the colour is orange.

Boletus pinophilus may be used fresh,
preserved, dried and cooked. he taste and
smell is pleasant. (Leessge and Del Conte,
1996).

Boletus aestivalis (Paulet) Fr. (1838)

Boletus aestivalis is much more common
in southern Europe. This Boletus species
occurs in deciduous forests but occasionally
it occurs under spruces. This mushroom
found mainly South Europe. This mushroom
appears during start of summer until the end
of autumn (Feng et al., 2012).

Fruiting body of this mushroom has a
bulbous stem, and large convex cap. It differs
Boletus edulis from its velvety cap. Like
most ceps, Boletus aestivalis, is edible and
useful in cooking (Heleno et al., 2011)

Boletus porosporus Imler ex Bon & G.
Moreno (1977)

Boletus porosporus is commonly known
as the sepia bolete and it is a small wild
mushroom in the Boletaceae family. This
mushroom grows singly or in small groups in
mixed deciduous woods and appears
occasionally in the autumn (Hills, 2009).

The caps are up to 8 centimetres in
diameter, and varying in colour from putty
beige to dull brown. The stipe is usually with
very little red, and is olivaceous, more
yellow at the apex, and bruises brown
(Courtecuisse and Duhem, 1995).

Commercial Trade of Boletus Species

The international trade in wild edible
fungi has taken place for many years. Prized
as an ingredient in various foods, B. edulis is
an edible mushroom held in high regard in
many cuisines, and is commonly prepared
and eaten in soups, pasta, or risotto.
Although it is sold commercially, it is very
difficult to cultivate. Therefore it is
commercially important mushroom species.


https://en.wikipedia.org/wiki/Jean_Baptiste_Fran%C3%A7ois_Pierre_Bulliard
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The most expensive fresh wild fungi in
Spain are Boletus spp. which are sold for up
to 30 €/kg, but price which steadily increases
year after year, does not seem to affect the
demand (De Roman and Boa, 2004).

An estimate suggests the total annual
worldwide consumption of Boletus species to
be between 20.000 and 100.000 tons.
Approximate world market value of Boletus
species is 250 million dolar (Hall et al.,
2003).

In Spain 8.500tons of Boletus edulis
produces annually (Agueda et al., 2008) In
autumn, the price of porcini in the Northern
Hemisphere typically ranges between $20
and $80 dollars per kilogram (Hall et al.,
2003).

In Italy, Boletus edulis,
B. aereus, B. aestivalis and B. pinophilus hav
e been recognised for their taste. Also these
mushrooms have been exported
commercially. Boletes and other mushrooms
are imported into Italy from various
locations, especially China and Eastern
European countries and these are then often
re-exported under the "ltalian porcini” label
(Sitta N, Floriani M., 2008).

In our country, 50% of companies that
export Boletus species to Europe, and
America, Japan and the Middle Eastern
countries are determined as other recipient
(Ak etal., 2016).

Turkey exported 730 tons of Boletus
edulis in 1990 while India, Pakistan, Nepal,
Afghanistan and possibly Iran collect around
2.000 tons fresh weight of morels in a year.
The benefits to rural livelihoods are
significant and widespread and large
numbers of people earn significant amounts
of Money (Boa, 2004).

Boletus species in our country estimated
to grow in 66 689 hectares and the potential
presence of them is about 195,000 kg
(Yaman ve Akyildiz, 2008). It shows that
Turkey has a significant potential for the
export of Boletus species.

Conclusions

Theese mushroom which has 200 species
in the world and grows in humid and
temperate climate of Europe and Asia.
Besides the presence of approximately 13
species of boletes. Boletes which have 13
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species in our country, distributed from the
north of Thrace to Artvin, in mixed stands of
oak, beech and pine with humudity.

According to results of former researches,
it was determined that most of the
exportation of Boletus aereus ve Boletus
edulis in Turkey made to European countries,
and it varies year to year. Some countries
have been found be regular buyers while
other few countries have been found be
limited buyers.

Results releaved that boletes could have a
high export potential in our country. With the
increase of export potential, job opportunities
could increase. For this reason more detailed
researches and accordingly arrangements
about this subject should be made.
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Abstract

Studies on the flora of Turkey are still important. In the present research, we aimed to determine the
flora of Tasliyayla and Kizik surroundings. Research field is located between Bolu and Seben in Bolu
province. It covers the Alms Solaklar, Nimetli, Dedeler, Ayman, Korucuk, Hacioglan, Bozyer, Alpagut,
Kozyaka, Keskinli and Demirciler together with the villages of Kizik, Derecedren, Kuzgélciik and Kabak.
According to the P.H.Davis’s grid system, it is in the A3 square.

As a result of 35 times excursions to research area, 1750 plant samples were collected in different
vegetation periods from February 2010 to October 2011. As a consequence of identification of the plant
specimens collected, 575 taxa belonging to 298 genera and 80 families have been determined. 80 of these
taxa are endemic for Turkey.

The largest families recorded are as follows: Fabaceae-61 taxa (% 10.64), Asteraceae-56 taxa (%
9.77), Labiatae-42 taxa (% 7.32), Poaceae-32 taxa (% 5.58), Brassicaceae-31 taxa (% 5,41).

The phytogeographical distribution of determined taxa are as fallows; Euro-Siberian 129 (% 22.5),
Irano-Turanian 57 (%9.94), Mediterranean: 52 (9.07). In the study, 58 taxa have been determined as new
records for the A3 square.

Keywords: Turkey, Bolu, A3, Flora, Botany

Introduction Study area

The flora studies revealed that Turkey had Research field is located in the A3 square
a rich flora having more than 12.000 taxa. according to the grid system of Davis (1965)
New floristic studies still show new and it is phytogeographically located in an
distribution areas of the present species and area in which it is seen the effects of Euro-
new records for the flora of Turkey. Recently Siberian, Mediterranean and Irano-Turanian
Akkemik and Yilmaz (2016) added a new Floristic Regions. The research area covers
record (Barbarea bracteosa) to the flora. about 10.532ha (Anonim, 2004). The highest

In the northwestern Anatolia several flora part of the research area is Kayakapi Hill
studies were performed. Aksoy (2001) with 1727m elevation which is in the
determined the flora of Karakiris Mountain. southeast of the Kizik Village. It is in
Guner (2000) studied the flora of Dogan between the area of 40 32' 00"-40 34' 03"
Dede Hill and its environment, Dogan (2000) north latitudes and 31 27' 33"-310 41' 53"
worked on the flora of Nallthan Kus Cenneti, east longitudes (Figure 1).
Tirker (1990) determined the flora of Abant The soil type of the research area are
and Ikinci (2000) studied the flora of Bolu- alluvial soil (in the Aladag Stream Valley),
Golcik. These studies where were located at colluvial soil (in the plateaus that are in the
the surroundings of the studied area revealed northern sides of the research area), brown
valuable results. However, there is a still a forest soil (in the southern and western parts
gap in the region. No study was done on the of the area), brown soil (in the eastern part of
flora of Tasliyayla and Kizik Plateu between the Aladag Stream Valley), and limeless
Seben and Bolu. brown forest soil (in the northern and eastern

The purpose of the present paper is to parts of the area) (Sahin, 1984).
submit the flora of this region and thus to fill
the gap.
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In determining the climate of the research
area, the data of Bolu meteorology station
has been used belongs to years of 1975-2009
together with the Thornthwaite methods of

¢ . fl - ‘ Acavtems Alsnt Kosuma
DT e il o

LEJANT

1. TimKive
2 powt s

3. Armurma Alem

Cie Semery
I Semar

B Arayirma Al S

~ gl S ]
f research area
estimating and a water balance table has been

prepared (Cepel, 1995; Ozyuvaci, 1999)
(Table 1).

Table 1: Water balance showing mean temperature and precipitation

Balance sheet hdonths Annn
elemants al
1 . HRE 4§ |5 |6 R 9 (10 |11 |12
Temperatore |10 (19 |50 |98 |14 [[75|I98[ 97|16 Il |65 |28 |105
| o) 0 0 |8
Temperatore | 009 023 | 100 | 277 | 4.7 [ 666|803 [ 797|358 |36 | 13|04 3281
index 5 2 [ 2
Uncormectsd PE | 3.0 | 6.5 | 20.0 | 0.0 57. | 100, [ IT& [ IT3. [ 8L [34. [ 26. | 1D
mm 2 |0 3 |6 g |5 |3
Corverted PE | 252 | 5.3 | 20.6 | 433 [ 70. | 125 | 133, [ 134, [ €5, [ 3L, [ 2L [ &1 [ 71542
mm g 2 1 1 |3 |48
Preppitation | 08.2 | 42.1 | 477 | 484 37. 361|320 238 | I3. |42 | 47. | EZ | 3308
mm B 5 |k |8
Monthl: IO [0 S R TE0(0 U |0 |26 |30
storechanee mm 13. | 78.8 0 1
1
Storage mm T00 | 100 | 100 | IO | B6. |80 (0 [0 U |0 |26 |76
g 0 (1
Acinal I57 |34 | 206|444 70. | 113 (400 | 3.4 | I3. | 42 | 2L | &1 | 43132
evapotranspirat 9 3 1 g
D EE
Water ] 0 |0 0 (0 |0 105 [108. [39. (10. [0 |0 |2I839
deficiency mm 3 lE s [a
Watersurplus | 317 | 367 | 26640 [0 [0 [0 [0 0 |0 [0 [0 [99.08
mm 8
Surface flow. 155263263 | 152|756 381 [I50( 055|048 |02 |01 |00 |99.02
9 0 3 2 1 g |4 |2 |6
Humidity rate | 221 | 680 125 | 005 - |- = = = = [T [
0 01|063|078|081]|07(02]|9 |9
g 0 |0
In this evaluation, according to slightly humid, mesothermal, having water

Thornthwaite methods of estimating, it is
determined that the climate type of Bolu is
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surplus in  winter by showing similar
characteristics with oceanic climate.
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Material and Methods

It has been benefited from the method
used by P.H. Davis in the Flora of Turkey
while forming the systematic order and from
Angiosperm Phylogeny Flowering Plant
Systematics for the subdivision systematic of
the angiospermae (APG IV) (Cole et. all,
2016; Davis 1965-1985). In this study, as a
result of 35 times fieldworks to research area
from February 2010 to October 2011, 1750
plant samples were collected.

Findings

Identification results showed that total
575 taxa belonging to 298 genera and 80
families were determined.

The list of the species determined was
given below. The abbreviations used in the
flora list are as follows: Th: Therophytes, Ch:
Chamaephytes,Hy:Hydrophytes,G:Geophyts,
K: Cryptophytes, H: Hemicryptophytes, Ir-
Tur.: Irano-Turanian, Eu.Sib.: Euro-Siberian,

Med.:Mediterranean, el.:Elementi, Ph:
Phanerophytes, 1: A3 Bolu Seben.
PTERIDOPHYTA
EQUISETACEAE
Equisetum arvense L., 1, 1360 m,,

23.10.2010, K 40° 33' 62" D 031° 39' 29",
TUNGCKOL 2219, ISTO 35120, G.

E. telmateia Ehrh., 1, Derecedren, 1290
m., 04.06.2011, K 40° 33' 10" D 031° 39' 42"
T 2329, ISTO 35121, G.

DENNSTAEDTIACEAE

Pteridium aquilinum (L.) Kuhn, 1, Ayman
Alm, 1450 m., 10.10.2010, K 40° 32' 17" D
031°40' 58", T 2244, ISTO 35122, H.

DRYOPTERIDACEAE

Dryopteris filix-mas (L.) Schott, 1, on the
road of Kizik, 1591 m., 23.10.2010, K 4Q°
31'17" D 031° 33' 25", T 2243, ISTO 35123,
G.

POYPODIACEAE

Polypodium vulgare L. subsp. vulgare, 1,
Demirciler Alm, 1589 m., 18.06.2011, K 40°
31'15" D 031° 36" 17", T 2551, ISTO 35409,
G.

SPERMATOPHYTA

GYMNOSPERMAE

PINACEAE

Abies nordmanniana (Stev.) Spach subsp.
bornmuelleriana (Mattf.) Coode & Cullen, 1,
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on the road of Kizik, 1530 m., 10.10.2010, K
400 31' 24" D 031° 35' 41", T 2242, ISTO
35410, Eu-Sib.el., Ph.

Pinus nigra Arn. subsp. pallasiana
(Lamb.) Holmboe var. pallasiana, 1, Kabak
Village, 1013 m., 01.09.2011, K 40° 30" 25"
D 031°29' 47", T 2738, Ph.

P. sylvestris L. var. hamata, 1, Solaklar
Alm, 1454 m., 10.10.2010, K 40° 31' 46" D
031° 40" 57", T 2239, ISTO 35411, Eu-
Sib.el., Ph.

CUPRESSACEAE

Juniperus communis L. var. saxatilis, 1,
Kizik Village, 1473 m., 10.10.2010, K 40°
31'48" D 031° 35' 49", T 2235, ISTO 35412,
Ph.

J. oxycedrus L. subsp. oxycedrus, 1,
Nimetli Alm, 1456 m. 25.09.2010, K 40° 35'
46" D 031° 39' 29", T 2076, ISTO 35413,
Ph.

J. foetidissima Willd., 1, Kabak Village,
926 m., 07.03.2010, K 40° 30" 31" D 031° 29'
26", T 2258, ISTO 35414, Ph.

J. excelsa Bieb. subsp. excelsa, 1, Kabak
Village, 1052 m., 26.02.2011, K 40° 30" 12"
D 031°29' 33", T 2260, ISTO 35415, Ph.

EPHEDRACEAE

Ephedra major Host. subsp. major, 1,
Kabak Village, 1050 m., 31.03.2011, K 40°
30" 15" D 031° 29' 46", T 2297, Ph.

ANGIOSPERMAE

ARISTOLACHIACEAE

Aristolochia maurorum L., 1, Kabak-
Kozyaka, 1608 m., 03.05.2011, K 40° 29' 16"
D 031°33'36", T 2349, ISTO 35771, H.

ARACEAE

Arum euxinum R. Mill, 1, Kabak Village,
938 m., 03.05.2011, K 40° 30" 24" D 031° 39'
12", T 2316, ISTO 35774, Eu-Sib.el., G.

COLCHICACEAE

Colchicum szovitsii Fisch. & Mey., 1,
Tasliyayla location, 454 m., 26.02.2011, K
40° 32' 06" D 031° 37" 29", T 2268, ISTO
35869, Ir-Tur. el., G.

C. umbrosum Steven, 1, Kuzgdélcik, 966
m., 10.10.2010, K 40° 31' 49" D 031° 30' 50",
T 2196, ISTO 35868, Eu-Sib.el., G.

C. bivonae Guss., 1, Kuzgolcuk, 1366 m.,
10.10.2010, K 40° 31' 48" D 031° 32' 31", T
2209, ISTO 35867, Med. el., G.

C. speciosum Steven, 1, Kabak Village,
955 m., 10.10.2010, K 40° 30" 03" D 031° 28'
19", T 2195, Eu-Sib. el., G.
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LILIACEAE

Allium olympicum Boiss., 1, Kizik
Village, 1566 m., 25.09.2010, K 40° 30" 36"
D 031° 33" 26', T 1991, ISTO 35863, Eu-
Sib.el,, G.

A. paniculatum L. subsp. paniculatum, 1,
Derecedren Village, 1310 m., 10.10.2010, K
40° 33' 45" D 031° 37" 15", T 2151, ISTO
35866, Med. el., G.

A. paniculatum L. subsp. fuscum (Waldst.
& Kit) Arc., 1, Derecetren, 1308 m.,
25.09.2010, K 40° 33' 48" D 031°37' 15", T
1990, ISTO 35862, Med. el., G.

A. huber-morathii Kollmann, N. Ozhatay
& Koyuncu, 1, Kabak Village, 907 m.,
25.09.2010, K 40° 29' 22" D 031° 37' 57", T
1993, ISTO 35865, Ir-Tur. el., G.

A. scorodoprasum L. subsp. rotundum
(L) Stearn, 1, Dedeler Alm, 1442 m.,
02.07.2010, K 40° 30' 58" D 031° 38' 18", T
1504, ISTO 35858, Med. el., G.

A. scorodoprasum L. subsp. waldsteinii
(G. Don) Stearn, 1, Nimetli Alm, 1442 m.,
12.09.2010, K 40° 31' 18" D 031° 39' 06", T
1941, ISTO 35861, Eu-Sib.el., G.

A. guttatum Steven subsp. guttatum, 1,
Kizik Village, 1550 m., 25.09.2010, K 40°
30' 53" D 031° 33" 11", T 1992, ISTO 35864,
Med. el., G.

A. guttatum Steven subsp. dalmaticum (A.
Kerner ex Janchen) Stearn, 1, Tasliyayla
location, 1437 m., 07.08.2010, K 40° 31' 47"
D 031° 37' 34", T 1722, ISTO 35847, Dogu
Med. el., G.

Allium efeae Ozhatay & 1.Geng, 1,
Nimetli Alm, 1442 m., 12.09.2010, K 40° 31'
18" D 031°39' 06", T 1439.

Fritillaria pinardii Boiss., 1, Ayman Alm,
1436 m., 21.03.2010, K 40° 32' 51" D 031°
40' 24", T 1039, ISTO 35846, Ir-Tur. el., G.

Tulipa sylvestris L., 1, Nimetli Alm, 1446
m., 04.04.2010, K 40° 32' 04" D 031° 39' 21",
T 1096, ISTO 35845, G.

Gagea bithynica Pascher, 1, Demirciler
Alm, 1471 m., 21.03.2010, K 40° 30' 53" D
031° 37' 14", T 1037, ISTO 35853, Med. el.,
G.

G. fistulosa Ker-Gawler, 1, Tashyayla
location, 1438 m., 21.03.2010, K 40° 31' 54"
D 031° 37' 54", T 1036, ISTO 35849, Eu-
Sib.el,, G.

G. granatellii (Parl.) Parl., 1, Korucuk
Alm, 1262 m., 21.03.2010, K 40° 28' 36" D
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031° 36' 09", T 1033, ISTO 35850, Med. el.,
G.

AMARYLLIDACEAE

Galanyhus elwesii Hooker fil. subsp.
elwesii, 1, Derecedren, 1285 m., 31.03.2011,
K 40° 33' 43" D 031° 37' 25", T 2283, ISTO
35773, Med. el., G.

Sternbergia colchiciflora Waldst. & Kit.,
Kuzgélcik, Kocekkaya, 1235 m.,
20.03.2010, K 40° 31' 42" D 031° 31' 23", T
2530, G.

ASPARAGACEAE

Polygonatum  orientale  Desf., 1,
Derecedren, 1329 m., 20.06.2010, K 40° 33'
20" D 031° 37' 40", T 1414, ISTO 35856, Eu-
Sib.el., G.

Scilla bifolia L., 1, Cavuslar Alm, 1479
m., 21.03.2010, K 40° 30' 49" D 031° 37' 05",
T 1043, ISTO 35848, Med. el., G.

Ornithogalum  narbonense L., 1,
Kuzgélclk, Blvecik Hill location, 1405 m.,
29.08.2010, K 40° 31' 25" D 031° 33" 12", T
1865, ISTO 35860, Med. el., G.

O. oligophyllum E. D. Clarke, 1, Nimetli
Alm, 1442 m., 17.04.2010, K 40° 31' 14" D
031°39'10", T 1172, ISTO 35851, G.

O. platyphyllum Boiss., 1, Demirciler
Alm, 1438 m., 16.05.2010, K 40° 31' 26" D
031° 37' 14", T 1336, ISTO 35855, Ir-Tur.
el., G.

O. fimbriatum Willd., 1, Kabak Village,
899 m., 21.03.2010, K 40° 30' 00" D 031° 28'
10", T 1050, ISTO 35852, Med. el., G.

Muscari comosum (L.) Miller, 1, Kizik,
899 m., 15.07.2010, K 40° 28' 31" D 031° 27
46", T 1639, ISTO 35859, Med. el., G.

M. aucheri (Boiss.) Baker, 1, Tagliyayla
location, 1437 m., 04.04.2010, K 40° 31' 47"
D 031°37'51", T 1072, ISTO 35857, G.

M. armeniacum Leichtlin ex Baker, 1,
Derecedren, , 1303 m., 07.03.2010, K 40° 33'
46" D 031° 37' 15", T 1028, ISTO 35854, G.

IRIDACEAE

Iris kerneriana Ascherson & Sint. ex
Baker, 1, Korucuk Alm, 1425 m.,19.06.2011,
K 40° 29' 20" D 031° 30" 39" T 2627, ISTO
35844, Eu-Sib.el., G.

Crocus biflorus Miller subsp.
pulchricolor (Herbert) Mathew, 1, Dedeler
Alm, 1462 m., 10.10.2010, K 40° 30' 53" D
031° 38' 00", T 2193, ISTO 35842, Eu-
Sib.el., G.
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C. ancyrensis (Herbert) Maw, 1,
Demirciler Alm, 1438 m., 26.02.2011, K 40°
31'33" D 031° 37' 06", T 2276, ISTO 35840,
Ir-Tur. el, G.

C. olivieri Gay subsp. olivieri, 1, Kizik
Village, 1538 m., 31.03.2011, K 40° 30" 39"
D 031°33'22", T 2295, ISTO 35839, G.

C. speciosus Bieb subsp. speciosus, 1,
Kuzgoélciikk, Findicak Fountain, 1268 m.,
10.10.2010, K 40° 31' 58" D 031° 33' 50", T
2193, ISTO 35843, G.

Gladiolus atroviolaceus Boiss., 1,
Taslhiyayla location, 1442 m., 16.05.2010, K
40° 32' 07" D 031° 38' 12", T 1339, ISTO
35841, Ir-Tur. el., G.

ORCHIDACEAE

Cephalanthera rubra (L.) L.C.M.
Richard, 1, Derecedren, 1298 m.,
16.07.2011, K 40° 32' 55" D 031° 37" 16", T
2726, ISTO 35898, G.

Limodorum abortivum (L.) Swartz, 1,
Dedeler Alm, 1505 m., 10.10.2010, K 40° 30’
50" D 031° 38' 45", T 2201, G.

Ophrys oestrifera Bieb. subsp. oestrifera,
1, Kuzgolcik, 1235 m., 20.06.2010, K 40°
31' 42" D 031° 31' 23", T 2633, ISTO 35904,
G.

Himantoglossum caprinum (Bieb.)
Sprengel, 1, Kabak Village, 1113 m,,
19.06.2011, K 40° 30' 10" D 031° 29' 47", T
2729, ISTO 35906, Eu-Sib.el., G.

Orchis coriophora L., 1, Seben-Kibriscik
turnout, 1379 m., 04.04.2010, K 40° 33' 55"
D 031°39'02", T 1063, ISTO 35901, G.

O. tridentata Scop., 1, Kabak Village,
1010 m., 04.04.2010, K 40° 29' 17" D 031°
28'01" T 1062 G.

O. mascula (L.) L. subsp. pinetorum
(Boiss. & Kotschy) G. Camus, 1, Kizik
Village, 1702 m., 17.04.2010, K 40° 30" 01"
D 031° 33' 08", T 1189, ISTO 35900, Med.
el., G.

O. pallens L., 1, Kuzgblcik, 1173 m.,
17.04.2010, K 40° 31' 51" D 031° 31' 55", T
1189, ISTO 35899, Med. el., G.

O. palustris Jacq., 1, Derecedren, 1352
m., 04.04.2010, K 40° 33' 26" D 031° 37' 41",
T 1066, ISTO 35902, G.

Dactylorhiza romana (Seb.) Sod subsp.
romana, 1, Kizik road, 1558 m., 10.10.2010,
K 40° 31' 14" D 031° 34' 56", T 2205, ISTO
35903, Med. el., G.

CYPERACEAE
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Carex muricata L., 1, Demirciler Alm,
1470 m., 25.09.2010, K 40° 31' 33" D 031°
36' 32", T 1988, ISTO 35916, Eu-Sib.el., H.

JUNCACEAE

Juncus conglomeratus L., 1, Tasliyayla
location, 1460 m., 10.10.2010, K 40° 32' 03"
D 031° 37' 15", T 2230, Eu-Sib.el., Hy.

J. articulatus L.,1, Nimetli Alm, 1436 m.,
25.09.2010, K 40° 32' 05" D 031° 39' 56", T
1994, ISTO 35768, Eu-Sib.el., Hy.

Luzula campestris (L.) DC., 1, Solaklar
Alm, 1437 m., 14.07.2010, K 40° 31' 51" D
031° 40" 19", T 1546, ISTO 35769, Eu-
Sib.el., G.

POACEAE

Elymus repens (L.) Gould subsp. repens,
1, Nimetli Alm, 1434 m., 07.08.2010, K 40°
32'16" D 031°39' 06", T 1772, H.

Aegilops triuncialis L. subsp. triuncialis,
1, Dedeler Alm, 1476 m., 14.08.2010, K 4Q°
30' 54" D 031° 37' 39", T 1818, ISTO 35886,
Th.

Hordeum bulbosum L., 1, Tashyayla
location, 1438 m., 29.08.2010, K 40° 31' 36"
D 031°37'03", T 1840, ISTO 35881, G.

Taeniatherum caput-medusae (L.) Nevski
subsp. crinitum (Schreber) Melderis, 1,
Ayman Alm, 1438 m., 29.08.2010, K 40° 32'
24" D 031° 40' 00", T 1828, ISTO 35878, Ir-
Tur. el., Th.

Bromus  japonicus  Thunb.  subsp.
japonicus, 1, Demirciler Alm, 1435 m.,
29.08.2010, K 40° 31' 29" D 031° 37" 19", T
1851, ISTO 35875, Th.

B. tectorum L., 1, Nimetli Alm, 1430 m.,
29.08.2010, K 40° 32' 14" D 031° 39" 11", T
1857, ISTO 35876, Th.

B. sterilis L., 1, Seben-Kibriscik turnout,
1474 m., 29.08.2010, K 40° 33' 58" D 031°
39'05", T 1853, ISTO 35877, Th.

B. ramosus Hudson, 1, Solaklar Alm,
1484 m., 29.08.2010, K 40° 31' 37" D 031°
40' 46", T 1850, Th.

Avena barbata Pott ex Link subsp.
barbata, 1, Derecedren, 1289 m,,
14.08.2010, K 40° 33' 44" D 031° 37" 24", T
1800, ISTO 35890, Med. el., Th.

Koeleria cristata (L.) Pers., 1, Tagliyayla
location, 1440 m., 07.08.2010, K 40° 31' 49"
D 031°37'16", T 1779, ISTO 35871, H.

Deschampsia caespitosa (L.) P. Beauv., 1,
Tasliyayla location, 1464 m., 07.08.2010, K
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400 32' 03" D 031° 37" 12", T 1773, ISTO
35873, H.

Holcus lanatus L., 1, Dedeler Alm, 1444
m., 29.08.2010, K 40° 30' 57" D 031° 38' 22",
T 1833, ISTO 35888, Eu-Sib.el., H.

Calamagrostis epigejos (L.) Roth, 1,
Alpagut Alm, 1450 m., 06.06.2010, K 40° 31"
11" D 031° 39' 52", T 1359, Eu-Sib.el., H.

C. pseudophragmites (Haller fil.) Koeler,
1, Cavuslar Alm, 1567 m., 02.07.2010, K 40°
30' 48" D 031° 36' 42", T 1461, ISTO 35874,
Eu-Sib.el., H.

Agrostis canina L., 1, Solaklar Alm, 1435
m., 12.09.2010, K 40° 32' 09" D 031° 39' 44",
T 1995, ISTO 35880, Eu-Sib.el., H.

Anthoxanthum  odoratum L. subsp.
alpinum (A. & D. Love) B. Jones &
Melderis, 1, Derecedren, 1310 m,,
07.08.2010, K 40° 32' 50" D 031° 37" 15", T
1776, ISTO 35872, Eu-Sib.el., H.

Alopecurus arundinaceus Poiret, 1,
Nimetli Alm, 1437 m., 02.07.2010, K 40° 32'
10" D 031° 39' 41", T 1466, ISTO 35882, Eu-
Sib.el., Cr.

Phleum alpinum L., 1, Demirciler Alm
1565 m., 14.08.2010, K 40° 31' 13" D 031°
36' 05", T 1817, ISTO 35894, Eu-Sib.el., H.

P. pratense L., 1, Tashyayla location,
1437 m., 14.08.2010, K 40° 31' 56" D 031°
38' 00", T 1816, ISTO 35895, Eu-Sib.el., H.

P. montanum C. Koch subsp. montanum,
1, Demirciler Alm, 1444 m., 16.05.2010, K
40° 31' 27" D 031° 36' 57", T 1343, ISTO
35892, H.

Festuca cyllenica Boiss. & Heldr., 1,
Nimetli Alm, 1434 m., 29.08.2010, K 40° 32'
14" D 031° 39' 09", T 1839, ISTO 35896, Eu-
Sib.el., H.

F. rubra L. subsp. pseudorivularis
Markgr.-Dannenb, 1, Dedeler Alm, 1442 m.,
29.08.2010, K 40° 30' 57" D 031°38' 11", T
1838, ISTO 35884, Eu-Sib.el., H

F. callieri (Hackel ex St.-Yves) F.
Markgraf apud Hayek subsp. callieri, 1,
Tasliyayla location, 1440 m., 14.07.2010, K
40°31'57" D 031° 37' 50", T 1510, H.

F.arundinacea Schreber subsp.
arundinacea, 1, Bozyer Alm, 1476 m.,
29.08.2010, K 40° 30' 47" D 031° 39' 23", T
1836, H.

Poa trivialis L., 1, Alpagut Alm, 1480 m.,
12.09.2010, K 40° 30' 57" D 031° 40' 24", T
1996, ISTO 35893, H.
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P. nemoralis L., 1, Ayman Alm, 1430 m.,
12.09.2010, K 40° 33' 03" D 031° 40' 32", T
1997, ISTO 35883, H.

P. bulbosa L., 1, Dedeler Alm, 1443 m.,
06.06.2010, K 40° 31' 01" D 031° 38' 21", T
1361, ISTO 35879, G.

Dactylis glomerata L. subsp. hispanica
(Roth.) Nyman, 1, Demirciler Alm, 1500 m.,
29.08.2010, K 40° 31' 10" D 031° 36' 51", T
1844, ISTO 35885, H.

Briza media L., 1, Dedeler Alm, 1489 m.,
10.10.2010, K 40° 30" 48" D 031° 37" 46", T
2161, ISTO 35891, H.

Melica ciliata L. subsp. ciliata, 1,
Solaklar Alm, 1435 m., 14.08.2010, K 40°
32' 04" D 031° 40' 06", T 1813, ISTO 35889,
H.

Stipa holosericea Trin., 1, Kabak Village,
911 m., 14.07.2010, K 40° 29' 22" D 031° 27
51", T 1511, ISTO 35887, Ir-Tur. el., H.

Cynodon dactylon (L.) Pers. villosus

Regel, 1, Korucuk Alm, 1211 m,,
29.08.2010, K 40° 28' 24" D 031° 35' 38", T
1854, G.

TYPHACEAE

Typha angustifolia L., 1, Tashyayla
location, 1462 m., 10.10.2010, K 40° 32' 01"
D 031°37' 13", T 2238, ISTO 35909, Hy.

BERBERIDACEAE

Berberis crataegina DC., 1, Tashiyayla
Pond, 1517 m., 10.10.2010, K 40° 30' 51" D
031°40' 28", T 2121, ISTO 35438, Ph.

PAPAVERACEAE

Chelidonum majus L., 1, Kuzgdlcik,
1478 m., 04.06.2011, K 40° 31' 19" D 031°
32" 36"T 2468, ISTO 35439, Eu-Sib.el., H.

Glaucium corniculatum (L.) Rud. subsp.
refractum (Nab.) Cullen, 1, Kizik, 1568 m.,
12.09.2010, K 40° 30" 19" D 031° 32" 36" T
1971, ISTO 35440, Ir-Tur. el., H.

G. flavum Crantz, 1, Kabak Village,
18.06.2011, K 40° 30' 23" D 031° 29' 43", T
2506, ISTO 35441, H.

Papaver pilosum Sibth. & Sm., 1,
Derecetren, 1426 m., 20.06.2010, K 40° 30'
24" D 031° 37' 57", T 2048, Th.

P. rhoeas L., 1, Kibriscik-Seben turnout,
1435 m., 14.07.2010, K 40° 33' 44" D 031°
39'12", T 2545, ISTO 35442, Th.

P. lacerum Popov, 1, Kibriscik-Seben
turnout, 1430 m., 14.07.2010, K 40° 33" 47"
D 031°39' 16", T 1538, ISTO 35443, Th.
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Corydalis  solida (L.) Swartz. subsp.
solida, 1, Solaklar Alm, Akgakilise brook
location, 1434 m., 07.03.2010, K 40° 32' 27"
D 031°41'34", T 1001, G.

Fumaria officinalis L., 1, Tashyayla
Pond, 1445 m., 16.05.2010, K 40° 31' 68" D
031°37' 22", T 1322, ISTO 35445, Th.

RANUNCULACEAE

Nigella arvensis L. var. glauca Boiss., A3
Bolu: Kabak ridge, 1166 m., 05.07.2010, K
400 29' 35" D 031° 28' 87", T 1621, ISTO
35417, Th.

Delphinium  venulosum  Boiss.,, 1,
Kozyaka Alm, 1617 m., 25.09.2010, K 40°
29' 33" D 031° 32' 26", T 2060, Ir-Tur. el.,
Th.

D. fissum Waldst. & Kit. subsp.
anatolicum Chowdhuri & P.H. Davis, 1,
Kabak Village, 910 m., 14.08.2010, K 40° 28'
49" D 031° 27" 34", T 1812, ISTO 35419, E.
H.

Consolida orientalis (Gay) Schrod, 1,
Demirciler Alm , 1540 m., 12.09.2010, K
400 31' 48" D 031° 35' 41", T 1945, ISTO
35420, Th.

Anemone blanda Schott & Kotschy, 1,
Tagliyayla Pond, 1464 m., 04.04.2010, K 40°
32'51" D 031° 37' 12", T 1067, ISTO 35421,
G.

Clematis vitalba L., 1, Kibriscik-Seben
turnout, 1375 m., 05.07.2010, K 40° 33' 58"
D 031°37' 12", T 1624, ISTO 35422, Ph.

C. viticella L., 1, Kuzgdlcik, 1269 m.,
05.07.2010, K 40° 32' 14" D 031° 32' 33", T
1622, ISTO 35423, Ph.

Adonis aestivalis L. subsp. aestivalis, 1,
Kizik Pond, 1505 m., 19.06.2011, K 40° 30'
38" D 031°32'56", T 2688, ISTO 35424, Th.

A. flammea Jacq., 1, Kizik Village, 1530
m., 14.07.2010, K 40° 31' 10" D 031° 31' 41",
T 1619, ISTO 35425, Th.

Ranunculus brutius Ten., 1, Kizik
Village, 1600 m., 19.06.2011, K 40° 30' 56"
D 031° 33' 19", T 2694, ISTO 35426, Eu-
Sib.el., H.

R. saniculifolius Viv., 1, Solaklar Alm,
1434 m., 17.04.2010, K 40° 32' 29" D 031°
41'23", T 1143, ISTO 35427, Hy.

R. repens L., 1, Nimetli Alm, 1442 m.,
14.07.2010, K 40° 31' 15" D 031° 39' 11", T
1523, ISTO 35428, H.
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R. constantinopolitanus (DC.) d’Urv., 1,
Dedeler Alm, 1472 m., 04.04.2010, K 40° 30'
45" D 031° 28' 20"T 1060, ISTO 35429, H.

R. argyreus Boiss., 1, Dedeler Alm, 1472
m., 17.04.2010, K 40° 30' 34" D 031° 28' 15",
T 1144, 1ISTO 35430, H.

R. neapolitanus Ten., 1, Keskinli Alm,
1460 m., 17.04.2010, K 40° 30' 35" D 031°
36'58", T 1148, ISTO 35431, H.

R. illyricus L. subsp. illyricus, 1, Dedeler
Alm, 1472 m., 02.05.2010, K 40° 30" 34" D
031°28' 15", T 1262, ISTO 35432, H.

R. gracilis Clarke, 1, Dedeler Alm, 1461
m., 07.03.2010, K 40° 30" 34" D 031° 28'
17", T 1019, ISTO 35433 Th.

R. arvensis L., 1, Cavuslar Alm location,
1514 m., 03.05.2011, K 40° 30" 47" D 031°
36' 55", T 2364, ISTO 35434, Th.

R. ficaria L. subsp. ficariiformis Rouy &
Fouc., 1, Kizik Village, 1451 m., 03.05.2011,
K 40° 30" 53" D 031° 31' 32", T 2368, ISTO
35435, G.

Thalictrum minus L. var. minus, 1, Kizik
Pond, 1508 m., 14.07.2010, K 40° 30' 37" D
031°32'53", T 1551, ISTO 35436, G.

CRASSULACEAE
Umbilicus luteus (Huds.) Webb &
Berthel., 1, Kizik Village, 1583 m,,

14.07.2010, K 40° 31' 13" D 031° 34' 35", T
1574, ISTO 35648, H.

Sedum obtusifolium C. A. Meyer, 1,
Kuzgélcik, 1155 m., 25.09.2010, K 40° 32'
00" D 031°32' 15", T 2091, ISTO 35647, Ch.

S. acre L., 1, Kizik Village, 1701 m.,
12.09.2010, K 40° 30' 01" D 031° 33' 08", T
1902, ISTO 35644, Ch.

S. album L., 1, Kayakap1 Hill, 1640 m.,
14.07.2010, K 40° 30" 14" D 031° 33" 47", T
1597, ISTO 35645, Ch.

S. pallidum Bieb. var. bithynicum (Boiss.)
Chamberlain, 1, Derecedren, 1345 m.,
20.06.2010, K 40° 33' 39" D 031° 36' 57", T
1400, ISTO 35646, Eu-Sib.el., Ch.

Sempervivum armenum Boiss. & Huet.
var. armenum, 1, Kizik , 1692 m.,
01.09.2011, K 40° 30' 10" D 031°33' 13", T
2714, ISTO 35649, Eu-Sib.el., Ch.

PAEONIACEAE

Paeonia peregrina Miller, 1, Kizik-
Kozyaka Alm, 1417 m., 03.05.2011, K 4Q°
29' 26" D 031° 30" 38", T 2476, ISTO 35437,
G.
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SAXIFRAGACEAE

Saxifraga rotundifolia L., 1, Derecedren,
Kuyupmar Hill, 1305 m., 14.07.2010, K 40°
33'20' D 031° 39' 15", T 1540, ISTO 35650,
Eu-Sib.el., H.

S. cymbalaria L. var. cymbalaria, 1,
Kibriscik-Seben turnout, 1367 m.,
10.10.2010, K 40° 33' 52" D 031° 39' 03", T
2221, ISTO 35651, Th.

CELASTRACEAE

Euonymus latifolius (L.) Miller. subsp.
latifolius, 1, Kabak Village, 1100 m.,
10.10.2010, K 40° 28' 02" D 031° 37' 59", T
2120, ISTO 35550, Eu-Sib.el., Ph.

EUPHORBIACEAE

Euphorbia cardiophylla Boiss. & Heldr.,
1, Seben road , 1499 m., 03.05.2011, K 40°
32'57" D 031°38' 19", T 2327, ISTO 35920,
G.

E. stricta L., 1, Derecetren Village, 1396
m., 10.10.2010, K 40° 33' 26" D 031° 37
45", T 2116, ISTO 35918, Eu-Sib.el., Th.

E. peplus L. var. minima DC., 1, Kabak
Village, 903 m., 10.10.2010, K 40° 29' 22" D
031° 27" 48", T 2245, ISTO 35917, Eu-
Sib.el., Th.

E. myrsinites L., 1, Dedeler Alm, 1442
m., 07.03.2010, K 40° 30' 57" D 031° 38' 19",
T 1010, ISTO 35922, H.

E. seguieriana Necker subsp. niciciana
(Barbas ex Novak) Rech., 1, Derecetren
turnout, 1291 m., 10.10.2010, K 40° 32' 46"
D 031°37' 07", T 2246, ISTO 35921, H.

E. amygdaloides L. var. amygdaloides, 1,
Seben road, 1510 m., 10.10.2010, K 40° 33'
18" D 031° 39' 15", T 2114, ISTO 35919, Eu-
Sib.el., H.

E. lathyris L., 1, Derecedren, 1290 m.,
23.10.2010, K 40° 32' 49" D 031° 37" 11", T
2247, 1STO 35923, H.

HYPERICACEAE

Hypericum heterophyllum Vent., 1,
Derecedren, 1234 m., 10.10.2010, K 4Q° 33'
10" D 031° 37'18", T 2127, ISTO 35520, Ch.

H. hyssopifolium Chaix subsp. elongatum
(Ledb.) Woron var. elongatum, 1, Kizik
Village, 1589 m., 01.09.2011, K 40° 30" 19"
D 031° 33' 46", T 2732, ISTO 35521, Ir-Tur.
el, H.

H. linarioides Bosse., 1, Dedeler Alm ,
1543 m., 16.05.2010, K 40° 30' 38" D 031°
38'43", T 1318, ISTO 35522, H.
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H. montbretii Spach, 1, Kizik, Kayakap1
Hill, 1599 m., 16.07.2011, K 40° 30' 14" D
031°34'03", T 2727, ISTO 35523, H.

H. adenotrichum Spach, 1, Kayakap: Hill,
1721 m., 05.07.2010, K 40° 30' 05" D 031°
32' 04", T 1655, ISTO 35524, H.

H. orientale L., 1, Dedeler Alm on the
road, 1536 m., 02.07.2010, K 40° 30' 15" D
031°37' 46", T 1501, ISTO 35525, H.

H. origanifolium Willd., 1, Kizik, 1450
m., 19.06.2011, K 40° 29' 36" D 031° 31' 18",
T 2673, ISTO 35526, H.

H. perforatum L., 1, Tasliyayla, 1460 m.,
14.07.2010, K 40° 32' 01" D 031° 37' 27", T
1533, ISTO 35527, H.

LINACEAE

Linum flavum L. subsp. scabrinerve
(Davis) P. H. Davis, 1, Kizik Village, 1505
m., 01.09.2011, K 40° 30' 05" D 031° 31' 52",
T 2737, ISTO 35532, Ir-Tur. el., Th.

L. nodiflorum L., 1, Kozyaka Alm, 1368
m., 19.06.2011, K 40° 29' 10" D 031° 30' 38",
T 2655, ISTO 35533, Med. el., Th.

L. hirsitum L. subsp. anatolicum (Boiss.)
Hayek var. anatolicum, 1, Derece6ren, 1255
m., 12.09.2010, K 40° 33' 07" D 031° 37' 19",
T 1967, ISTO 35534, Ir-Tur. el., H

SALICACEAE

Salix alba L., 1, Tashyayla location, 1467
m., 18.06.2011, K 40° 32' 02" D 031° 37' 10",
T 2609, ISTO 35914, Eu-Sib.el., Ph.

S. caprea L., 1, Tashyayla location, 1468
m., 10.10.2010, K 40° 32' 05" D 031° 37' 15",
T 2229, ISTO 35913, Eu-Sib.el., Ph.

S. amplexicaulis Bory & Chaub., 1,
Taslhiyayla location, 1463 m., 10.10.2010, K
40° 32' 00" D 031° 37' 13", T 2225, ISTO
35915, Med. el., Ph.

Populus tremula L., 1, Derecetren, 1268
m., 14.07.2010, K 40° 32' 59" D 031° 37' 13",
T 1557, ISTO 35912, Eu-Sib.el., Ph.

P. nigra L. subsp. nigra, 1, Kabak
Village, 901 m., 18.06.2011, K 40° 29' 38" D
031°28 01", T 2519, Eu-Sib.el., Ph.

VIOLACEAE

Viola odorata L.,1, Tasghyayla forest
storehouse, 1438 m., 07.03.2010, K 40° 32
03" D 031°38'23", T 1022, ISTO 35480, H.

V. suavis Bieb., 1, Demirciler Alm, 1474
m., 17.04.2010, K 40° 31' 24" D 031° 36' 42",
T 1176, ISTO 35481, H.
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V. reichenbachiana Jord. ex Bor., 1,
Nimetli Alm, 1439 m., 17.04.2010, K 40° 31'
21" D 031°39'22", T 1116, ISTO 35482, H.

V. siecheana Becker, 1, Alpagut Alm, 1472
m., 03.05.2011, K 40° 30' 58" D 031° 41' 51",
T 2374, ISTO 35483, H.

V. occulta Lehm, 1, Taghyayla location,
1444 m., 31.03.2011, K 40° 31' 40" D 031°
36'52", T 2292, ISTO 35484, Th.

V. parvula Tieno, 1, Tasliyayla, forest
storehouse, 1439 m., 20.06.2010, K 40° 31'
56" D 031° 38' 07", T 1435, ISTO 35485, Th.

V. kitaibeliana Roem. & Schult., 1,
Tasliyayla, location, 1437 m., 03.05.2011, K
40° 32' 03" D 031° 38' 02", T 2366, ISTO
35486, Th.

FABACEAE

Cytisus hirsutus L., 1, Solaklar Alm, 1460
m., 04.06.2011, K 40° 31' 40" D 031°41' 22",
T 2427, ISTO 35570, Ch.

Genista albida Willd., 1, Gokgepinar
location, 1473 m., 16.05.2010, K 40° 32' 48"
D 031° 37' 57", T 1346, ISTO 35567, Ch.

G. aucheri Boiss., 1, Kozyaka Alm, 1423
m., 19.06.2011, K 40° 33' 52" D 031° 39' 03",
T 2708, ISTO 35568, Ir-Tur. el., Ch.

Argyrolobium biebersteinii P.W.Ball, 1,
Demirciler Alm, 1476 m., 10.10.2010, K 40°
30'56" D 031° 36' 03", T 2175, ISTO 35596,
H.

Colutea cilicica Boiss & Bal., 1, Dedeler
Alm, 1512 m., 12.09.2010, K 40° 30' 40" D
031°38' 32", T 1953, ISTO 35593, Ph.

Astragalus nanus DC., 1, Korucuk Alm,
1200 m., 04.06.2011, K 40° 29' 03" D 031°
36' 22", T 2454, ISTO 35572, Ch.

A. glycyphyllos L. subsp. glycyphylloides
(DC.) Matthews,1, Dedeler Alm, 1512 m.,
14.07.2010, K 40° 30' 46" D 031°38'39", T
1568, ISTO 35553, Eu-Sib.el., H.

A. trichostigma Bunge, 1, Dedeler Alm,
1512 m., 07.08.2010, K 40° 30' 46" D 031°
38'39", T 1713, ISTO 35562, H.

A. plumosus Willd. var. plumosus, 1,
Nimetli Alm, 1439 m., 10.10.2010, K 40° 31'
50" D 031° 39' 51", T 2176, ISTO 35571, Ch.

A. prusianus Boiss., 1, Dedeler Alm, 1512
m., 18.06.2011, K 40° 30' 46" D 031° 38' 39",
T 2559, ISTO 35582, Med. el., Ch.

A. Dbrachpterus Fischer, 1, Demirciler
Alm, 1501 m., 06.06.2010, K 40° 31' 07" D
031° 36' 57", T 1391, ISTO 35576, Ir-Tur.
el., Ch.
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A. wiedemannianus Fischer, 1, Dedeler
Alm, 1512 m., 14.07.2010, K 40° 30' 46" D
031° 38' 39", T 1568, ISTO 35573, Ir-Tur.
el., Ch.

A. ponticus Pall., 1, Kizik Village, 1512
m., 01.09.2011, K 40° 29' 12" D 031° 30" 39",
T 2740, ISTO 35579, Ch.

A.  macrocephalus  Willd.  subsp.
macrocephalus, 1, Kizik Village, 1414 m.,
19.06.2011, K 40° 29' 01" D 031° 30' 53", T
2723, ISTO 35577, Ch.

A. lydius Boiss., 1, Kabak Village, Toprak
Hill location, 970 m., 17.04.2010, K 40° 30'
06" D 031° 28' 43", T 1185, ISTO 35575, Ir-
Tur. el., H.

A. karamasicus Boiss. & Bal., 1, Kizik,
1461 m., 04.06.2011, K 40° 30' 05" D 031°
31'46", T 2457, ISTO 35578, Ir-Tur. el., H.

A. xylobasis Freyn & Bornm. var.
angustus (Freyn & Sint.) Freyn & Bornm., 1,
Dedeler Alm, 1508 m., 07.08.2010, K 40° 30'
59" D 031° 39' 00", T 1715, ISTO 35574, Ir-
Tur. el., H.

A. squalidus Boiss. & Noe, 1, Dedeler
Alm, 1508 m., 16.05.2010, K 40° 30' 59" D
031°39' 00", T 1358, ISTO 35580, H.

A. spruneri Boiss., 1, Kabak Village, 908
m., 04.06.2011, K 40° 29' 19" D 031° 27' 47",
T 2419, ISTO 35581, H.

Vicia cracca L. subsp. cracca, 1,
Derecetren, 1245 m., 16.05.2010, K 40° 32
50" D 031° 37' 05", T 1347, ISTO 35556, Eu-
Sib.el., H.

V. pannonica Crantz. var. pannonica, 1,
Ayman Alm, 1448 m., 06.06.2010, K 40° 32'
52" D 031° 40" 28", T 1384, ISTO 35555, Th.

V. sativa L. subsp. sativa, 1, Kizik Village
road, 535 m., 04.06.2011, K 40° 31' 19" D
031°35'03", T 2474, ISTO 35563, Th.

V. sativa L. subsp. incisa (Bieb.) Arc. var.
cordata (Wulfen ex Hoppe) Arc., 1,
Kuzgélcik, 1092 m., 04.06.2011, K 40° 32'
11" D 031°32' 17", T 2453, ISTO 35564, Th.

V. narbonensis L. var. narbonensis, 1,
Kizik Village, 1640 m., 04.06.2011, K 40°
30" 11" D 031° 33' 35", T 2472, ISTO 35565,
Th.

Lathyrus aureus (Stev.) Brandza, 1,
Bozyer Alm, 1496 m., 02.07.2010, K 40° 30’
43" D 031° 40' 06", T 1473, ISTO 35606,
Eu-Sib.el., H.

L. brachypterus Cel. var. brachypterus, 1,
Demirciler Alm, 1549 m., 02.05.2010, K 40°
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31'07" D 031°35' 43", T 1273, ISTO 35560,
Ir-Tur. el, H.

L. digitatus (Bieb.) Fiori, 1, Tashyayla
location, 1435 m., 17.04.2010, K 40° 31' 52"
D 031° 37' 46", T 1192, ISTO 35557, Med.
el., H.

L. tukhtensis Czecz., 1, Kabak Village,
1300 m., 17.04.2010, K 40° 29' 59" D 031°
30'33", T 1193, ISTO 35559, H.

L. laxiflorus (Desf.) O. Kuntze subsp.
laxiflorus, 1, Demirciler Alm, 1474 m.,
02.05.2010, K 40° 31' 12" D 031° 37' 03", T
1236, ISTO 35558, H.

L. cicera L., 1, Derecebren, Sogucak
Pmar1 location, 1266 m., 04.06.2011, K 4Q°
32'49" D 031° 36' 27", T 2410, ISTO 35588,
Th.

L. nissolia L., 1, Solaklar Alm, 1440 m.,
16.05.2010, K 40° 31' 52" D 031° 40' 23", T
1356, ISTO 35561, Th.

Pisum sativum L. var. brevipedunculatum
P. H. Davis & Meikle, 1, Kabak Village,

1258 m., 04.06.2011, K 40° 30" 11" D 031°
30" 18", T 2442, ISTO 35566, Th.
Ononis spinosa L. subsp. leiosperma

(Boiss.) Sirj., 1 Kabak Village, 1329 m.,
29.08.2010, K 40° 29' 55" D 031° 30" 23", T
1862, ISTO 35597, H.

Trifolium hybridum L. var. hybridum, 1,
Demirciler Alm, 1440 m., 02.07.2010, K 40°
31'43" D 031° 37' 10", T 1453, ISTO 35604,
H.

T. speciosum Willd., 1, Ayman Alm, 1445
m., 05.07.2010, K 40° 32' 13" D 031° 41' 47",
T 1671, ISTO 35590, Th.

T. spadiceum L., 1, Kizik Village road,
1519 m., 02.07.2010, K 40° 31' 17" D 031°
35'04", T 1488, ISTO 35603, Eu-Sib.el., Th.

T. aureum Poll., 1, Demirciler Alm, 1440
m., 07.08.2010, K 40° 31' 11" D 031° 38' 48",
T 1710, ISTO 35608, Eu-Sib.el., Th.

T. patens Schreb., 1, Derecebren, 1265
m., 20.06.2010, K 40° 33' 29" D 031° 37' 24",
T 1446, ISTO 35600, Th.

T. pratense L. var. pratense, 1, Tagliyayla
location, 1466 m., 02.07.2010, K 40° 32' 03"
D 031°37' 15", T 1489, ISTO 35611, H.

T. medium L. var. medium, 1, Tagliyayla
location, 1436 m., 02.07.2010, K 40° 31' 59"
D 031°38' 13", T 1453, ISTO 35599, H.

T. medium L. var. eriocalycinum
Hausskn., 1, Demirciler Alm, 1550 m.,
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02.07.2010, K 40° 31' 12" D 031°36'26", T
1452, ISTO 35607, H.

T. pannonicum Jacg. subsp. elongatum
(Willd.) Zoh., 1, Dedeler Alm, 1448 m.,
20.06.2010, K 40° 30' 57" D 031°30'58", T
1422, ISTO 35569, H.

T. lappaceum L., 1, Ayman Alm, 1428
m., 05.07.2010, K 40° 32' 24" D 031° 39' 09",
T 1670, ISTO 35589, Med. el., Th.

T. arvense L. var. arvense, 1, Kizik
Village road, 1580 m., 12.09.2010, K 40° 31'
20" D 031°33'35", T 1947, ISTO 35594, Th.

T. echinatum Bieb., 1, Kizik Village road,
1590 m., 20.06.2010, K 40° 30' 52" D 031°
34' 33", T 1445, ISTO 35598, Med. el., Th.

Melilotus officinalis (L.) Desr., 1,
Kozyaka Alm, Omiirce Bogazi location,
1617 m., 12.09.2010, K 40° 29' 37" D 031°
33'13", T 1952, ISTO 35592, Th.

M. bicolor Boiss. & Bal.,, 1, Kabak
Village, 899 m., 12.09.2010, K 40° 28' 33" D
031° 27' 45", T 2558, ISTO 35585, Ir-Tur. el,
Th.

Trigonella astroites Fisch. & Mey., 1,
Kibriscik turnout, 1379 m., 12.09.2010, K
40° 33' 59" D 031° 39' 05", T 1950, ISTO
35595, Ir-Tur. el, Th.

T. spicata Sibth. & Sm., 1, Kuzgdlcik,
1470 m., 05.07.2010, K 40° 31' 12" D 031°
32'23", T 1675, ISTO 35609, Dogu Med. el.,
Th.

Medicago lupulina L., 1, Tagliyayla forest
storehouse, 1439 m., 02.07.2010, K 40° 32'
17" D 031°38' 53", T 1476, ISTO 35605, H.

M. sativa L. subsp. sativa, 1, Kabak
Village, 910 m., 29.08.2010, K 40° 28' 45" D
031°27' 30", T 1881, ISTO 35591, H.

Dorycnium graecum (L.) Ser., 1, Dedeler
Alm , 1560 m., 16.05.2010, K 40°30'33" D
031° 38' 30", T 1350, ISTO 35552, Eu-
Sib.el., Ch.

Lotus ornithopodioides L., 1, Nimetli
Alm, 1455 m., 10.10.2010, K 40° 31' 25" D
031° 38' 55", T 2173, ISTO 35601, Med. el.,
Th.

L. corniculatus L. var. tenuifolius, 1,
Cavuglu Alm, 1555 m., 02.05.2010, K 40°
30' 42" D 031° 36' 30", T 1237, ISTO 35583,
H.

L. aegaeus (Gris.) Boiss., 1, Kozyaka
Alm, Coplum brook location, 1560 m.,
19.06.2011, K 40° 29' 14" D 031° 33'53", T
2617, ISTO 35586, H.
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Anthyllis  vulneraria L. subsp. boisseri
(Sag.) Bornm., 1, Kizik Village turnout, 1501
m., 02.07.2010, K 40° 31' 28" D 031° 36' 03",
T 1497, ISTO 35554, H.

Coronilla scorpioides (L.) Koch, 1,
Kabak Village, 899 m., 03.05.2011, K 40° 28'
34" D 031°27' 42", T 2389, ISTO 35587, Th.

C. varia L. subsp. varia, 1, Tasliyayla,
1450 m., 06.06.2010, K 40° 32' 02" D 031°
37'01", T 1377, ISTO 35551, H.

Hedysarum varium Willd., 1, Kuzgélcik,
1510 m., 05.07.2010, K 40° 30' 44" D 031°
39'19", T 1634, ISTO 35602, Ir-Tur. el., H.

Onobrychis armena Boiss. & Huet., 1,
Derecedren, 1260 m., 04.06.2011, K 40° 32'
42" D 031°37'03", T 2420, ISTO 35584, E.

O. tournefortii (Willd.) Desv., 1, Kozyaka
Alm, 1610 m., 07.08.2010, K 40° 29' 35" D
031°33'29", T 1704, ISTO 35610, H.

POLYGALACEAE

Polygala supina Schreb., 1, Derecetren,
Gokgepmar Kayasi, 1363 m., 14.07.2010, K
400 32' 53" D 031° 37" 23", T 1536, ISTO
35487, H.

P. anatolica Boiss. & Heldr., 1, Kibriscik-
Seben turnout, 1380 m., 04.06.2011, K 40°
33'52" D 031° 39' 03", T 2433, ISTO 35488,
H.

ELAEAGNACEAE

Elaeagnus angustifolia L. var. orientalis,
1, Kozyaka Alm, 1566 m., 18.06.2011, K 40°
29' 14" D 031° 33' 55", T 2546, ISTO 35870,
Ph.

RHAMNACEAE

Paliurus spina-christi Miller, 1, Kabak
Village, 1150 m., 10.10.2010, K 4Q° 29' 57"
D 031°30' 04", T 2110, ISTO 35545, Ph.

Frangula alnus Miller subsp. alnus, 1,
Kizik road, 1373 m., 10.10.2010, K 4Q° 33'
52" D 031° 39' 03", T 2208, ISTO 35546, Eu-
Sib.el., Ph.

Rhamnus thymifolius Bornm., 1, Korucuk
Alm, 1223 m., 01.09.2011, K 40° 28' 27" D
031°36' 01", T 2749, ISTO 35547, Ph

ROSACEAE

Prunus x domestica L., 1, Kizik Village,
920 m., 04.06.2011, K 40° 29' 05" D 031° 27'
46", T 2393, Ph.

Cerasus mahaleb (L) Miller var.
mahaleb, 1, Kabak Village, 1489 m.,
18.06.2011, K 40° 28' 52" D 031° 28' 34", T
2477, 1STO 35632, Ph.
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Filipendula  vulgaris  Moench., 1,
Kuzgolcik, m., 16.05.2010, K 40° 31' 54" D
031° 37' 03", T 1319, ISTO 35612, Eu-
Sib.el., G.

Rubus sanctus Schreber, 1, Tasliyayla
location, 1476 m., 10.10.2010, K 40° 31' 57"
D 031° 36'50", T 2186, ISTO 35626, Ch.

R. canescens DC. var. canescens, 1, Kizik
Village, 1565 m., 16.07.2011, K 40° 30" 20"
D 031° 33' 12", T 2728, ISTO 35615, Eu-
Sib.el., Ch.

Potentilla rupestris L., 1, Kuzg6lcik,
1430 m., 18.06.2011, K 40° 31' 22" D 031°
33'05", T 2614, ISTO 35628, Eu-Sib.el, H.

P. calabra Ten., 1, Ayman Alm, 1435 m.,
05.07.2010, K 40° 32' 44" D 031° 40" 39", T
1626, ISTO 35622, Med. el., H.

P. recta L., 1, Kuzgolcik, 1540 m.,,
29.08.2010, K 40° 31' 15" D 031° 30" 43", T
1890, ISTO 35619, H.

P. reptans L., 1, Alpagut Alm, 1470 m.,
10.10.2010, K 40° 30" 32" D 031° 41' 28", T
2211, ISTO 35620, H.

Fragaria vesca L., 1, Kibriscik-Seben
turnout, 1428 m., 20.06.2010, K 40° 33' 30"
D 031°38' 30", T 1555, ISTO 35613, H.

Geum urbanum L., 1, Kizik Village,
Harman Tasi1 location, 1571 m., 14.07.2010,
K 40° 30" 22" D 031° 32' 33", T 1618, ISTO
35623, Eu-Sib.el., H.

Agrimonia eupatoria L., 1, Kizik Village,
1507 m., 29.08.2010, K 40° 30' 33" D 031°
32'55", T 1889, ISTO 35618, H.

Rosa pulverulenta Bieb., 1, Kizik Village,
Killik Hill location, 1493 m., 02.07.2010, K
400 31' 17" D 031° 32' 17", T 2184, ISTO
35625, Ch.

R. canina L., 1, Tasliyayla location, 1479
m., 02.07.2010, K 40° 31' 50" D 031° 37
07", T 1468, ISTO 35614, Ph.

Cotoneaster nummularia Fisch. & Mey.,
1, Tasliyayla location, 1440 m., 18.06.2011,
K 40° 31' 12" D 031° 37' 13", T 2485, ISTO
35616, Ph.

Crataegus tanacetifolia (Lam.) Pers., 1,
Kabak Village, 1160 m., 10.10.2010, K 40°
30' 14" D 031° 30' 12", T 2180, ISTO 35630,
Ph.

C. monogyna Jacq. subsp. monogyna, 1,
Kabak Village, 1050 m., 10.10.2010, K 40°
30' 21" D 031°29' 40", T 2182, ISTO 35631,
Ph.
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C. monogyna Jacqg. subsp. azarella (Gris.)
Franco., 1, Kizik Village road, 1569 m.,
10.10.2010, K 40° 31' 01" D 031° 32' 56", T
2210, ISTO 35627, Ph.

Pyracantha coccinea Roemer, 1, Kabak
Village, 940 m., 26.02.2011, K 40° 30' 58" D
031°29' 58", T 2265, ISTO 35621, Ph.

Sorbus aucuparia L., 1, Derecedren, 1297
m., 25.09.2010, K 40° 33' 16" D 031° 37' 11",
T 2074, ISTO 35624, Eu-Sib.el., Ph.

S.  umbellata (Desf.) Fritsch var.
umbellata, 1, Kizik Village, 1461 m.,
19.06.2011, K 40° 29' 47", D 031° 31' 26", T
2692, ISTO 35629, Ph.

S. torminalis (L.) Crantz var. torminalis,
1, Kizik Village, 1530 m., 18.06.2011, K 40°
30" 32" D 031° 32' 58", T 2489, ISTO 35617,
Eu-Sib.el., Ph.

Malus sylvestris Miller subsp. orientalis
var. orientalis, 1, Kuzgélcik, Kiicikkaya
Ridge, 1310 m., 01.09.2011, K 40° 31' 43" D
031°32' 52", T 2744, ISTO 35633, Ph.

Pyrus communis L. subsp. communis, 1,
Kizik Village road , Emin Hoca Fountain
location, 1534 m., 01.09.2011, K 40° 30' 41"
D 031°33'20", T 2742, ISTO 35634, Ph.

P. amygdaliformis Vill. var. lanceolata,1,
Kabak Village, 1132 m., 01.09.2011, K 40°
30' 08" D 031°29' 48", T 2743, ISTO 35635,
Med. el., Ph.

P. elaeagnifolia Pallas subsp.
elaeagnifolia, 1, Kizik Village road , 1532
m., 01.09.2011, K 40° 30' 54" D 031° 33' 04",
T 2731, Ph.

ULMACEAE
Celtis tournefortii Lam., 1, Kabak
Village, Asilikbast Ridge 938 m,,

18.06.2011, K 40° 30' 26" D 031° 29' 08", T
2481, ISTO 35907, Ph.

C. glabrata Steven ex Planchon, 1,
Korucuk Alm, 1185 m., 18.06.2011, K 40°
28' 12" D 031° 35' 47", T 2547, ISTO 35908,
Eu-Sib.el., Ph.

CUCURBIATACEAE

Bryonia alba L., 1, Kabak Village, 1091
m., 19.06.2011, K 40° 30' 06" D 031° 29' 37",
T 2646, ISTO 35642, Eu-Sib.el., H.

DATISCACEAE

Datisca cannabina L., 1, Kabak Village,
935 m., 12.09.2010, K 40° 30' 40" D 031° 29'
37", T 1964, ISTO 35643, Ch.

BETULACEAE
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Carpinus betulus L., 1, Kuzg6lciik, 1004
m., 10.10.2010, K 40° 31' 57" D 031° 31' 26",
T 2214, ISTO 35945, Eu-Sib.el., Ph.

Corylus colurna L., 1, Korucuk Alm,
1256 m., 18.06.2011, K 40° 28' 32" D 031°
35'58", T 2482, ISTO 35944, Eu-Sib.el., Ph.

C. avellana L. var. avellana, 1, Kizik
Village, 1536 m., 18.06.2011, K 40° 30" 44"
D 031°33'18", T 2480, Eu-Sib.el., Ph.

Alnus glutinosa (L.) Gaertner subsp.
glutinosa, 1, Kuzgblcuk, 1036 m.,
16.07.2011, K 40° 32' 25" D 031° 32' 43", T
2724, 1STO 35797, Eu-Sib.el., Ph.

FAGACEAE

Quercus robur L. subsp. robur, 1, Kabak
Village, 958 m., 18.06.2011, K 40° 31' 45" D
031° 30" 45", T 2515, ISTO 35927, Eu-
Sib.el., Ph.

Q. macranthera Fisch. & Mey. ex Hohen.
subsp. syspirensis (C. Koch) Menitsky, 1,
Kizik Village, 1566 m., 19.06.2011, K 40°
30" 51" D 031° 32" 46", T 2690, ISTO 35928,
Ph.

Q. petraea (Mattuschka) Liebl. subsp.
petraea, 1, Kizik Pond, 1549 m., 19.06.2011,
K 40° 30" 31" D 031° 33' 36", T 2677, Eu-
Sib.el., Ph.

Q. petraea (Mattuschka) Liebl. subsp.
iberica (Steven ex Bieb.) Krassiln., 1, Kizik
Village, 1495 m., 10.10.2010, K 40° 30" 09"
D 031°31'55", T 2224, ISTO 35926, Ph.

Q. infectoria Oliver subsp. boissieri
(Reuter) O. Schwarz, 1, Kabak Village, 925
m., 10.10.2010, K 40° 30' 20" D 031° 29'
34", T 2198, ISTO 35930, Ph.

Q. pubescens Willd., 1, Kizik Village,
1587 m., 18.06.2011, K 40° 30' 27" D 031°
33'08", T 2611, ISTO 35925, Ph.

Q. cerris L. var. cerris, 1, Kizik Village,
1533 m., 19.06.2011, K 40° 30' 42" D 031°
33'19", T 2684, ISTO 35929, Ph.

JUGLANDACEAE

Juglans regia L., 1, Kizik Village, 1380

m., 18.06.2011, K 40° 30' 05" D 031° 31'
47", T 2484, Ph.

GERANIACEAE

Geranium robertianum L., 1, Kizik

Village, Harman Tas1 location, 1541 m.,
20.06.2010, K 40° 30" 18" D 031° 32' 21", T
2411, ISTO 35535, Th.

G. columbinum L., 1, Kabak Village, 888
m., 04.06.2011, K 40° 29' 00" D 031° 27" 43",
T 2411, ISTO 35536, Th.
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G. macrostylum Boiss., 1, Derecetren,
1350 m., 17.04.2010, K 40° 33' 17" D 031°
37'13", T 1156, ISTO 35537, Med. el., Th.

G. asphodeloides Burnm subsp. sintenisii
(Freyn) P. H. Davis, 1, Kibriscik turnout,
1404 m., 10.10.2010, K 40° 33' 44" D 031°
38'48", T 2216, ISTO 35538, Eu-Sib.el., Th.

G. pyrenaicum Burm., 1, Dereceoren,
1216 m., 25.09.2010, K 40° 33' 05" D 031°
37'16", T 2054, ISTO 35539, H.

Erodium cicutarium (L.) L’Hérit. subsp.
cicutarium, 1, Taghyayla, 1444 m.,
26.02.2011, K 40° 31' 54" D 031° 37" 49", T
2255, ISTO 35540, Th.

LYTHRACEAE

Lythrum salicaria L., 1, Kabak Village,
914 m., 25.09.2010, K 40° 28' 49" D 031° 27
34", T 2078, ISTO 35636, Eu-Sib.el., H.

ONAGRACEAE

Epilobium angustifolium L., 1, Kabak
Village, 899 m., 14.07.2010, K 40° 29' 40" D
031°28' 00", T 1524, Eu-Sib.el., H.

E. hirsutum L., 1, Kabak Village, 910 m.,
05.07.2010, K 40° 28' 48" D 031° 27' 24", T
1668, ISTO 35640, H.

E. montanum L., 1, Kabak Village, 1190
m., 25.09.2010, K 40° 29' 07" D 031° 38' 06",
T 1944, ISTO 35637, Eu-Sib.el., H.

E. lanceolatum Seb. & Mauri, 1, Kabak
Village, 888 m., 14.07.2010, K 40° 28' 44" D
031° 27" 43", T 1617, ISTO 35638, Eu-
Sib.el., H.

E. tetragonum L. subsp. tetraganum, 1,
Kabak Village, 909 m., 02.07.2010, K 40° 29'
16" D 031° 27" 46", T 1471, ISTO 35639, H.

ANACARDIACEAE

Rhus coriaria L., 1, Kabak Village, 1047
m., 04.06.2011, K 40° 30' 04" D 031° 28' 15",
T 2397, ISTO 35549, Ph.

SAPINDACEAE

Acer tataricum L., 1, Kabak Village, 1306
m., 01.09.2011, K 40° 29' 44" D 031° 30" 05",
T 2735, ISTO 35541, Ph.

A. platanoides L., 1, Kabak Village, 1283
m., 18.06.2011, K 40° 28' 12" D 031° 35' 43",
T 2510, ISTO 35542, Eu-Sib.el., Ph.

A. campestre L. subsp. campestre, 1,
Kizik Village , 1526 m., 19.06.2011, K 40°
30" 27" D 031° 37" 42", T 2620, ISTO 35543,
Eu-Sib.el., Ph.

A.hyrcanum  Fisch.
hyrcanum, 1, Kabak Village,

& Mey. subsp.
1155 m.,
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01.09.2011, K 40° 30' 09" D 031° 29' 57", T
2734, 1STO 35544, Eu-Sib.el., Ph.

CISTACEAE

Cistus creticus L., 1, Kabak Village, 1100
m., 19.06.2011, K 40° 30" 10" D 031° 29' 46",
T 2634, ISTO 35477, Med. el., Ch.

C. laurifolius L., 1, Kabak Village, 970
m., 01.09.2011, K 40° 30" 32" D 031° 29' 34",
T 2739, ISTO 35478, Med. el., Ch.

Helianthemum nummularium (L.) Miller
subsp. nummularium, 1, Tasliyayla location,
1435 m., 16.05.2010, K 40° 31' 50" D 031°
37'49", T 1315, ISTO 35479, Ch.

MALVACEAE

Malva neglecta Wallr,, 1, Taghyayla
forest storehouse, 1442 m., 25.09.2010, K
40° 31' 56" D 031° 37' 46", T 2046, ISTO
35528, Th.

Alcea apterocarpa (Fenzl) Boiss., 1,
Kizik Village, 1593 m., 05.07.2010, K 40°
30' 56" D 031° 33' 35", T 1644, ISTO 35529,
Ir-Tur. el., H.

A. pallida Waldst. & Kit, 1, Kizik
Village, 1525 m., 05.07.2010, K 40° 30" 34"
D 031°32'56", T 1643, ISTO 35530, H.

Tilia rubra DC. subsp. caucasica (Rupr.)
V. Engler, 1, Kabak Village, 940 m.,
19.06.2011, K 40° 30' 35" D 031° 29' 45", T
2669, ISTO 35531, Eu-Sib.el., Ph.

THYMELIACEAE

Daphne pontica L., 1, Kizik Village road,
1623 m., 10.10.2010, K 40° 31' 03" D 031°
33'26", T 2130, Eu-Sib.el., Ch.

BRASSICACEAE

Conringia orientalis (L.) Anrdz., 1, Kizik
Alm, 1568 m., 03.05.2011, K 40° 30' 19" D
031°32' 36", T 2348, ISTO 35446, Th.

C. perfoliata (C. A. Mey.) Busch, 1,
Kizik-Kozyaka Alm, 1417 m., 03.05.2011,
K 40° 29' 26" D 031° 30' 38", T 2390, ISTO
35447, Th.

Cardaria draba (L.) Desv subsp. draba,
1, Demirciler Alm, Asili Caym location,
1527 m., 04.06.2011, K 40° 30' 58" D 031°
36' 79", T 2435, ISTO 35448, H.

Isatis floribunda Boiss. ex Bornm., 1,
Kabak Village, 1208 m., 19.06.2011, K 40°
29' 11" D 031° 28' 57", T 2713, ISTO 35449,
Ir-Tur. el., H.

Iberis taurica DC., 1, Kuzgdlclk Village,
1519 m., 04.06.2011, K 40° 31' 14" D 031°
32' 22", T 2438, ISTO 35450, H.
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Thlaspi perfoliatum L., 1, Tashyayla
location, 1449 m., 02.05.2010, K 40° 32' 03"
D 031° 37' 55", T 1211, ISTO 35451, Th.

T. ochroleucum Boiss. & Heldr., 1,
Nimetli Alm, 1450 m., 02.05.2010, K 40° 32'
40" D 031° 37' 14", T 1212, ISTO 35452, Th.

T. lilacinum Boiss. & Huet, 1, Demirciler
Alm, 1479 m., 03.05.2011, K 40° 31' 19" D
031°37' 13", T 2372, ISTO 35453, Th.

Capsella bursa-pastoris (L.) Medik., 1,
Solaklar Alm, 1460 m., 03.05.2011, K 40°
31' 30" D 031° 43' 59", T 2339, ISTO 35454,
Th.

Fibigia clypeata (L.) Medik., 1,
Kuzgélcik, 1250 m., 10.10.2010, K 40° 33'
13" D 031° 37' 22", T 2190, ISTO 35455, H.

Alyssum linifolium Steph. ex Willd. var.
linifolium, 1, Kizik, 1360 m., 04.04.2010, K
400 30" 27" D 031° 31' 50", T 1089, ISTO
35456, Th.

A. minutum Schelecht. ex DC., 1, Kizik
Village road, 1570 m., 18.06.2011, K 40° 31'
08" D 031° 34' 44", T 2485, Th.

A. strigosum Banks. & Sol. subsp.
strigosum, 1, Tasliyayla location, 1440 m.,
05.07.2010, K 40° 31' 52" D 031° 37" 52", T
1672, ISTO 35457, Th.

A. armenum Boiss., 1, Cavuglar Alm
location, 1542 m., 20.06.2010, K 40° 30' 40"
D 031° 37' 46", T 1429, ISTO 35458, Th.

A. murale Waldst. & Kit. var. murale, 1,
Korucuk Alm, 1387 m., 02.07.2010, K 40°
29'13" D 031° 35' 23", T 1472, ISTO 35459,
H.

Draba muralis L., 1, Dedeler Alm
location, 1441 m., 03.05.2011, K 40° 30' 49"
D 031°38' 19", T 2371, ISTO 35460, H.

Arabis sagittata (Bertol.) DC., 1, Keskinli
Alm, 1540 m., 02.05.2010, K 40° 30" 26" D
031°36'48", T 1213, ISTO 35461, H.

A. nova Vill., 1, Solaklar Alm, 1439 m,
04.06.2011, K 40° 32' 24" D 031° 41" 17", T
2450, ISTO 35462, Th.

A. verna (L.) DC., 1, Dedeler Alm, 1495
m., 03.05.2011, K 40° 30" 43" D 031° 38' 28",
T 2365, ISTO 35463, Med. el., Th.

Turritis laxa (Sibth. & Sm.) Hayek, 1,
Dedeler Alm, 1459 m., 10.10.2010, K 40° 30'
51" D 031°38' 17", T 2156, ISTO 35464, H.

Rorippa sylvestre (L.) Bess., 1, Kizik
Village road, 1527 m., 25.09.2010, K 40° 31'
26" D 031°35' 39", T 2012, ISTO 35465, H.
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Barbarea vulgaris R. Br., 1, Seben-Kizik
turnout, 1473 m., 04.04.2010, K 40° 30' 43"
D 031° 36'56", T 1092, ISTO 35466, H.

B. trichopoda Hausskn. ex Bornm., 1,
Kuzgolclk, 1147 m., 04.04.2010, K 40° 32'
18" D 031° 32'56", T 1091, ISTO 35467, H.

B. plantaginea DC., 1, Kuzgélciik, 998
m., 02.05.2010, K 40° 32' 08" D 031° 31' 34",
T 1201, ISTO 35468, H.

Aubrieta canescens (Boiss.) Bornm.
subsp. canescens, 1, Korucuk Alm, 1396 m.,
03.05.2011, K 400 28' 43" D 031° 35' 04", T
2332, ISTO 35469, H.

Matthiola longipetala (Vent.) DC. subsp.
bicornis (Sibth. & Smith) P. W. Ball, 1,
Kabak Village, 1394 m., 04.06.2011, K 40°
29' 17" D 031° 30' 36", T 2445, ISTO 35470,
Th.

Erysimum cuspidatum (Bieb.) DC.,1,
Nimetli Alm, 1439 m., 02.05.2010, K 40° 31"
23" D 031° 39'42", T 1207, ISTO 35471, H.

Alliaria petiolata (Bieb.) Cavara &
Grande, 1, Derecedren, 1326 m., 03.05.2011,
K 40° 33' 26" D 031° 37' 36", T 2335, ISTO
35472, H.

Sisymbrium loeselii L., 1, Kuzgélclk,
1301 m., 10.10.2010, K 40° 33' 44" D 031°
37'39", T 2206, ISTO 35473, Th.

Descurainia sophia (L.) Webb ex Prantl,
1, Kabak Village, 888 m., 31.03.2011, K 40°
28' 44" D 031° 27' 43", T 2303, ISTO 35474,
Th.

Camelina rumelica Vel., 1, Kizik Village,
1528 m., 04.06.2011, K 40° 30' 20" D 031°
32'32", T 2412, ISTO 35475, Th.

RESEDACEAE

Reseda lutea L. var. lutea, 1, Kuzgdlcik,
1360 m., 04.06.2011, K 40° 32' 14" D 031°
34' 29", T 2436, ISTO 35476, H.

SANTALACEAE

Viscum album L. subsp. album, 1,
Kuzgdélcik, 989 m., 26.02.2011, K 40° 32'
07" D 031°31'53", T 2248, Ph.

Chenopodium botrys L., 1, Tashyayla
forest storehouse, 1432 m., 05.07.2010, K
40° 31' 27" D 031° 37' 43", T 1663, ISTO
35517, Th.

C. foliosum (Moench) Aschers., 1,
Nimetli Alm, 1437 m., 10.10.2010, K 40° 31'
32" D 031°39'13", T 2222, ISTO 35518, H.

CARYOPHYLLACEAE
Minuartia anatolica (Boiss.) Woron var.
anatolica, 1, Dedeler Alm, 1489 m,,
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05.07.2010, K 40° 30' 47" D 031° 37' 57", T
1656, ISTO 35489, E. H.

Stellaria media (L.) Vill. subsp. media, 1,
Kizik Village, 1505 m., 03.05.2011, K 40°
31'29" D 031° 35' 59", T 2379, ISTO 35490,
Th.

S. holostea L., 1, Kizik Village road, 1549
m., 07.03.2010, K 40° 31' 22" D 031° 35' 52",
T 1021, ISTO 35491, Eu-Sib.el, H.

Cerastium  fragillimum  Boiss., 1,
Derecetren, 1234 m., 17.04.2010, K 40° 33'
10" D 031°37'18", T 1117, ISTO 35492, Th.

Moenchia mantica (L.) Bartl subsp.
mantica, 1, Demirciler Alm, 1421 m,,
03.05.2011, K 40° 31' 22" D 031° 37' 21", T
2378, ISTO 35493, Th.

Dianthus micranthus Boiss.& Heldr., 1,
Nimetli Alm, 1451 m., 10.10.2010, K 40Q°
31'39" D 031° 39'09", T 2101, ISTO 35494,
H.

D. ancyrensis Hausskn. & Bornm., 1,
Demirciler Alm, 1440 m., 14.07.2010, K
40°31'11"D 031°37'15", T 1590, ISTO 35495,
Ir-Tur. el., H.

D. crinitus Sm. var. crinitus, 1, Kozyaka-
Kabak Village, 1377 m., 10.10.2010, K 40°
29'25" D 031°30'58", T 2133, ISTO 35496,
H.

D. corymbosus Sibth. & Sm., 1,
Kuzgolcik, 1331 m., 10.10.2010, K 40° 31'
32" D 031° 33' 50", T 2145, ISTO 35497, H.

D. calocephalus Boiss., 1, Derecedren,
1320 m., 25.09.2010, K 40° 34' 23" D 031°
35'56", T 2070, ISTO 35498, H.

Petrorhagia alpina (Halb.) Ball &
Heywood subsp. alpina, 1, Dedeler Alm,
1420 m., 14.07.2010, K 40° 30' 59" D 031°
38'20", T 1571, ISTO 35499, Th.

Saponaria glutinosa Bieb., 1, Kabak
Village, 934 m., 10.07.2011, K 40° 30' 25" D
031°29' 08", T 2725, ISTO 35500, H.

S. prostrata Willd. subsp. prostrata, 1,
Derecedren, 1445 m., 12.09.2010, K 40° 33'
57" D 031° 39' 32", T 1903, ISTO 35501, Ir-
Tur. el., Th.

Gypsophila  brachypetala  Trautv.,1,
Derecedren, 1222 m., 10.10.2010, K 40° 33'
12" D 031°37'22", T 2149, ISTO 35502, Th.

Silene italica (L.) Pers, 1, Tashyayla
Pond, 1480 m., 25.09.2010, K 40° 30' 47" D
031° 37' 38", T 2065, ISTO 35503, H.

S. laxa Boiss. & Kotschy., 1, Kozyaka
Alm, 1222 m., 14.08.2010, K 40° 28' 32" D
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031° 35' 46", T 1575, ISTO 35504, Ir-Tur.
el., H.

S. chlorifolia Sm., 1, Kabak Village,
1070 m., 01.09.2011, K 40° 29' 16" D 031°
28' 11", T 2741, ISTO 35505, Ir-Tur. el., H.

S. vulgaris (Moench) Garcke var.
vulgaris, 1, Keskinli Alm, 1440 m,,
12.09.2010, K 40° 30" 26" D 031° 33' 26", T
1975, ISTO 35506, H.

S. compacta Fischer, 1, Kayakapt Hill,
1660 m., 18.06.2011, K 40° 30' 32" D 031°
34' 13", T 2602, ISTO 35507, H.

S. dichotoma Ehrh. subsp. dichotoma, 1,
Kayakap1 Hill, 1548 m., 12.09.2010, K 40°
29'12" D 031° 32' 29", T 1940, ISTO 35508,
Th.

S. dichotoma Ehrh. subsp sibthorpiana
(Reichb.) Rech., 1, Kizik, 1439 m., 04.
06.2011, K 40° 30' 22" D 031° 31' 41", T
2430, ISTO 35509, Th.

S. conica L., 1, Korucuk Alm, 1255 m.,
18.06.2011, K 40° 28' 24" D 031° 35' 51", T
2604, ISTO 35510, Th.

S. subconica Friv., 1, Kozyaka Alm, 1595
m., 18.06.2011, K 40° 29' 18" D 031° 33' 47",
T 2599, ISTO 35511, Th.

Agrostemma githago L., 1, Kozyaka-
Kabak turnout, 1379 m., 19.06.2011, K 40°
29' 08" D 031° 30" 38", T 2697, ISTO 35512,
Th.

Paronychia beauverdii Czecz., 1, Kizik
Village, 1450 m., 19.06.2011, K 40° 29' 38"
D 031° 31' 27", T 2641, ISTO 35513, Ir-Tur.
el, H.

Scleranthus annus L. subsp. annus, 1,
Kuzgélciik, 1525 m., 18.06.2011, K 40° 31
22" D 031°32' 03", T 2522, ISTO 35514, H.

PLUMBAGINACEAE

Acantholimon acerosum (Willd.) Boiss
var. acerosum, 1, Dedeler Alm, 1460 m.,
12.09.2010, K 40° 30' 57" D 031° 37' 50", T
1965, ISTO 35897, Ir-Tur. el., Ch.

POLYGONACEAE

Rumex acetosella L., 1, Kabak Village,
1119 m., 16.05.2010, K 40° 29' 32" D 031°
27' 49", T 1328, ISTO 35515, H.

R. crispus L., 1, Kizik road, 1457 m.,
16.05.2010, K 40° 31' 22" D 031° 33' 43", T
1326, ISTO 35516, H.

TAMARICACEAE

Tamarix parviflora DC., 1, Korucuk Alm,
1190 m., 18.06.2011, K 40° 28' 15" D 031°
35'47", T 2520, ISTO 35519, Ph.
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CORNACEAE

Cornus sanguinea L. subsp. australis
(C.A. Meyer) Jav., 1, Kabak Village, 933 m.,
18.06.2011, K 40° 30" 48" D 031° 29' 51", T
2511, Ph.

C. mas L., 1, Kizik Village, 1532 m.,
18.06.2011, K 40° 30" 33" D 031° 33' 01", T
2705, Eu-Sib.el., Ph.

ERICACEAE

Orthilia secunda (L.) House, 1,
Kuzgélcik, 1338 m., 25.09.2010, K 40° 31
37" D 031°33' 20", T 2075, ISTO 35947, Th.

Monotropa hypopithys L., 1, Kizik
Village, 1563 m., 06.06.2010, K 40° 30" 52"
D 031°32'50", T 1399, ISTO 35946, Th.

PRIMULACEAE

Primula vulgaris Huds. subsp. vulgaris, 1,
Dedeler Alm, 1555 m., 07.03.2010, K 40° 30’
56" D 031° 39' 01", T 1007, ISTO 35955, Eu-
Sib.el., H.

Androsace maxima L., 1, Kabak Village,
925 m., 03.05.2011, K 40° 28' 51" D 031° 27'
36", T 2392, ISTO 35957, Th.

Anagallis arvensis L. var. arvensis, 1,
Tashiyayla forest storehouse, 1436 m.,
20.10.2010, K 40° 31' 51" D 031° 37" 43", T
2117, 1STO 35953, Th.

Lysimachia vulgaris L., 1, Derecetren,
1297 m., 25.09.2010, K 40° 33' 36" D 031°
37' 25", T 2024, ISTO 35955, H.

L. verticillaris Sprengel, 1, Kuzg6lcuk,
ISTO 35954, Eu-Sib.el., H.

L. atropurpurea L. 1, Seben road, 1301
m., 17.07.2010, K 40° 28" 47" D 031° 35' 27",
T 1650, ISTO 35952, Med. el., H.

CONVOLVULACEAE

Convolvulus arvensis L., 1, Kizik Village
road , 1515 m., 15.07.2010, K 40° 31' 26" D
031°35'07", T 1652, ISTO 35949, H.

C. galaticus Rostan ex Choisy, 1,
Korucuk Alm, 1314 m., 19.06.2011, K 40°
28' 48" D 031° 35' 34", T 2653, ISTO 35948,
E, Ir-Tur. el., H.

SOLANACEAE

Solanum dulcamara L., 1, Kabak Village,
939 m., 10.10.2010, K 40° 30' 16"D 031° 28
59", T 2223, ISTO 35910, Eu-Sib.el., Ph.

APOCYNACEAE

Vinca herbaceae Waldst. & Kit., 1, Kabak
Village, 1167 m., 03.05.2011, K 40° 29' 59"
D 031°39'42", T 2369, ISTO 35772, Ch.

Vincetoxicum canescens (Willd.) Decne
subsp. canescens, 1, Demirciler Alm, 1442
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m., 15.07.2010, K 40° 31' 31"
58", T 1662, ISTO 35777, H.

V. fuscatum (Hornem.) Reichb. subsp.
boissieri (Kusn.) Browicz, 1, Kuzgdlcik,
1161 m., 15.07.2010, K 40° 32' 19" D 031°
33'16", T 1543, ISTO 35778, Ir-Tur. el., H.

GENTIANACEAE

Centaurium erythraea Rafn. subsp.
erythraea, 1, Kabak Village, Eldogan brook,
929 m., 10.10.2010, K 40° 30" 20" D 031° 29'
00", T 2141, ISTO 35924, Eu-Sib.el., H.

RUBIACEAE

Asperula involucrata Wahlenb., 1,
Cavuglar Alm, 1499 m., 02.05.2010, K 40°
30" 48" D 031° 36' 56", T 1250, ISTO 35672,
Eu-Sib.el., H.

A. arvensis L., 1, Kabak Village, 899 m.,
03.05.2011, K 40° 28' 41" D 031°27' 30", T
2391, ISTO 35668, Med. el., Th.

Galium rotundifolium L., 1, Kizik Pond,
1543 m., 10.10.2010, K 40° 30" 39" D 031°
33'22", T 2125, ISTO 35670, Eu-Sib.el, H.

G. odoratum (L.) Scop., 1, Kizik Village
road , 1582 m., 19.06.2011, K 40° 30' 58" D
031° 33" 52", T 2665, ISTO 35667, Eu-
Sib.el., H.

G. verum L. subsp. verum, 1, Dedeler
Alm, 1474 m., 14.07.2010, K 40° 30' 53" D
031° 39' 28", T 1611, ISTO 35669, Eu-
Sib.el., H.

G. aparine L., 1, Kayakay1 Hill, 1616 m.,
12.09.2010, K 40° 30' 09" D 031° 33" 45", T
1962, ISTO 35671, Th.

Cruciata taurica (Pallas ex Willd.)
Ehrend., 1, Kizik Village, 1616 m.,
07.03.2010, K 40° 30' 08" D 031°32' 14", T
1016, ISTO 35673, Ir-Tur. el., H.

ACANTHACEAE

Acanthus dioscoridis L. var. dioscoridis,
1, Kizik Village, 1542 m., 01.09.2011, K 40°
30'48" D 031° 32' 56", T 2736, ISTO 35776.

A. hirsitus Boiss., 1, Kizik Village, 1448
m., 19.06.2011, K 40° 30' 05" D 031° 31' 50",
T 2630, ISTO 35775, H.

LAMIACEAE

Ajuga orientalis L., 1, Kizik Village, 1572
m., 04.04.2010, K 40° 31' 06" D 031° 35' 36",
T 1054, ISTO 35833, H.

A. reptans L., 1, Dedeler Alm, 1497 m.,
04.04.2010, K 40° 30' 42" D 031° 38' 26", T
1103, Eu-Sib.el., H.

A. chamaepitys (L.) Schreber subsp. chia
(Schreber) Arcangeli var. chia, 1, Kabak

D 031° 36'
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Village, 1320 m., 03.05.2011, K 40° 33' 52"
D 031°39' 03", T 2356, ISTO 35837, H.

Teucrium  chamaedrys L.  subsp.
chamaedrys, 1, Derecetren, 1304 m.,
25.09.2010, K 40° 32" 49" D 031° 37" 14", T
1998, ISTO 35799, Eu-Sib.el., H, Ch.

T. polium L., 1, Kozyaka Alm, 1566 m.,
07.08.2010, K 40° 29' 14" D 031°33'55", T
1723, ISTO 35807, Ch.

Scutellaria orientalis L. subsp. pinnatifida
Edmondson, 1, Kizik Village, 1589 m.,
04.06.2011, K 40° 31' 21" D 031° 34" 34", T
2446, ISTO 35814, Ch.

Phlomis pungens Willd. var. pungens, 1,
Kabak Village, 956 m., 07.08.2010, K 40° 30'
03" D 031°28'21", T 1739, ISTO 35819, H.

P. armeniaca Willd., 1, Bozyer Alm,
1531 m., 16.05.2010, K 40° 30" 12" D 031°
39'55", T 1345, ISTO 35825, H.

Lamium purpureum L. var. purpureum, 1,
Tasliyayla location, 1436 m., 17.04.2010, K
40° 31' 51" D 031° 37" 43", T 1199, ISTO
35835, Eu-Sib.el., Th.

L. crinitum Montbret & Aucher ex
Bentham, 1, Bozyer Alm, 1477 m,
17.04.2010, K 40° 30" 43" D 031° 39' 23", T
1194, ISTO 35834, Eu-Sib.el., H.

Ballota larendana Boiss. & Heldr., 1,
Korucuk Alm, 1231 m., 02.05.2010, K 40°
28' 35" D 031° 36' 01", T 1701, ISTO 35823,
Ir-Tur. el., H.

Marrubium astracanicum Jacq. subsp.
astracanicum, 1, Kizik Village road , 1609
m., 02.07.2010, K 40° 30' 57" D 031° 33' 45",
T 1456, ISTO 35828, H.

Sideritis montana L. subsp. montana, 1,
Kabak Village, 1266 m., 12.09.2010, K 40°
30" 10" D 031° 20" 21", T 1928, ISTO 35809,
Med. el., Th.

S. montana L. subsp. remota (d’Urv.)
P.W. Ball ex Heywood, 1, Kizik Village,
1666 m., 12.09.2010, K 40° 29' 36" D 031°
31'41", T 1942, ISTO 35806, Med. el., Th.

Stachys germanica L. subsp. bithynica
(Boiss.) Bhattacharjee, 1, Kizik Village road
, 1596 m., 19.06.2011, K 40° 30' 56" D 031°
33'54", T 2651, ISTO 35838, H.

S. thirkei C. Koch, 1, Derecederen,
Asardere location, 1396 m., 10.10.2010, K
40° 33' 18" D 031° 37' 47", T 2162, ISTO
35810, H.

S. iberica Bieb. subsp. iberica var.
densipilosa Bhattacharjee, 1, Korucuk Alm ,
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1445 m., 20.06.2010, K 40° 29' 59" D 031°
37 46", T 1432, ISTO 35811, Ir-Tur. el., H.

Nepeta italica L., 1, Kuzgolciik, Findicak
Fountain, 1094 m., 19.06.2011, K 40° 32'
24" D 031°33' 57", T 2701, ISTO 35817, H.

N. nuda L. subsp. nuda, 1, Kizik Village,
1563 m., 20.06.2010, K 40° 30' 52" D 031°
32'48", T 1418, ISTO 35826, H.

Prunella vulgaris L., 1, Kuzgdlcik, 1020
m., 25.09.2010, K 40° 32' 18" D 031° 32' 18",
T 2036, ISTO 35798, Eu-Sib.el., H.

P. laciniata (L.) L., 1, Kizik Village, 1530
m., 07.08.2010, K 40° 33' 52" D 031° 39' 03",
T 1725, ISTO 35824, Eu-Sib.el., H.

Origanum vulgare L. subsp. hirtum
(Link) letswaart, 1, Kabak Village, 908 m.,
25.09.2010, K 40° 29' 18" D 031° 27" 47", T
2035, ISTO 35804, Med. el., H.

O. wvulgare L. subsp. wvulgare, 1,
Derecedren, Su ¢ati location, 1304 m.,
12.09.2010, K 40° 33' 46" D 031° 37" 15", T
1911, ISTO 35803, Eu-Sib.el., H.

Calamintha grandiflora (L.) Moench, 1,
Kizik Village road, 1611 m., 12.09.2010, K
40° 31' 04" D 031° 33' 24", T 1924, ISTO
35813, Eu-Sib.el., H.

Clinopodium vulgare L. subsp. vulgare, 1,
Cavuslar Alm, 1476 m., 07.08.2010, K 40°
30" 46" D 031° 37" 23", T 1735, ISTO 35818,
H.

Acinos rotundifolius Pers., 1, Nimetli Alm
arkasi, 1437 m., 12.09.2010, K 40° 32' 06" D
031°39' 34", T 1920, ISTO 35802, Th.

Thymus sipyleus Boiss. subsp. sipyleus
var. sipyleus, 1, Kizik Village, 1581 m.,
07.08.2010, K 40° 30' 21" D 031° 33" 41", T
1732, ISTO 35822, Ch.

T. praecox Opiz. subsp. skorpilii (Velen.)
Jalas var. skorpilii, 1, Bozyer Alm, 1545 m.,
02.05.2010, K 40° 30" 45" D 031° 39' 36", T
1240, ISTO 35827, Ch.

T. longicaulis C. Presl subsp. longicaulis
var. longicaulis, 1, Dedeler Alm, 1466 m.,
20.06.2010, K 40° 30' 51" D 031° 38' 36", T
1440, ISTO 35830, Ch.

T. longicaulis C. Presl subsp. longicaulis
var. subisophyllus (Borbas) Jalas, 1,
Tagliyayla location, 1451 m., 02.07.2010, K
40° 32' 05" D 031° 37" 53", T 1502, ISTO
35829, Ch.

Mentha pulegium L., 1, Derecedren, 1280
m., 12.09.2010, K 40° 33' 39" D 031° 37' 26",
T 1921, ISTO 35801, H.
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M. spicata L. subsp. spicata, 1, Kabak
Village, 945 m., 07.08.2010, K 40° 30' 36" D
031°29'33", T 1743, ISTO 35820, H.

Lycopus europaeus L., 1, Kuzgélcik,
1140 m., 25.09.2010, K 40° 31' 53" D 031°
31'36", T 2001, ISTO 35800, Eu-Sib.el., H.

Ziziphora capitata L., 1, Kozyaka Alm,
1671 m., 19.06.2011, K 40° 29' 25" D 031°
33'07", T 2654, ISTO 35821, Ir-Tur. el., Th.

Salvia tomentosa Miller, 1, Kabak
Village, 927 m., 12.09.2010, K 40° 30' 24" D
031° 39' 10", T 1932, ISTO 35805, Med. el.,
H.

S. cadmica Boiss., 1, Kabak Village, 1014
m., 04.06.2011, K 40° 29' 19" D 031° 27" 49",
T 2447, ISTO 35815, H.

S. cryptantha Montbret & Aucher ex
Bentham, 1, Kabak Village, 1478 m.,,
19.06.2011, K 40° 29' 01" D 031° 28' 41", T
2700, ISTO 35816, Ir-Tur. el, H.

S. viridis L., 1, Kabak Village, 896 m.,
19.06.2011, K 40° 28' 32" D 031° 27' 46", T
2676, ISTO 35836, Med. el., Th.

S. sclarea L., 1, Kozyaka Alm, 1568 m.,
07.08.2010, K 40° 29' 26" D 031° 34' 02", T
1748, ISTO 35831, H.

S. candidissima Vahl. subsp. occidentalis
Hedge, 1, Kizik Village, 1493 m,,
07.08.2010, K 40° 30' 00" D 031° 31'48", T
1751, ISTO 35832, Ir-Tur. el., H.

S. virgata Jacq., 1, Kizik Village, 1335
m., 12.09.2010, K 40° 29' 52" D 031° 30" 11",
T 1939, ISTO 35808, Ir-Tur. el., H.

S. verticillata L. subsp. verticillata, 1,
Kabak Village, 1129 m., 12.09.2010, K 40°
30' 07" D 031° 29' 47", T 1929, ISTO 35812,
Eu-Sib.el., H.

OLEACEAE

Jasminum fruticans L., 1, Kabak Village,
889 m., 04.06.2011, K 40° 28' 31" D 031° 27
46", T 2401, ISTO 35951 , Med. el., Ph.

Fraxinus angustifolia  Vahl  subsp.
angustifolia, 1, Kabak Village, 945 m.,
31.03.2011, K 40° 29' 39" D 031° 29' 07", T
2309, ISTO 35950, Ph.

OROBANCHACEAE

Orobanche arenaria Borkh., 1, Kozyaka
Alm, Avdanbogaz1 location, 1584 m.,
19.06.2011, K 40° 29' 32" D 031° 33'48", T
2666, ISTO 35960, G.

O. crenata Forsskal, 1, Kabak Village,
948 m., 12.09.2010, K 40° 30" 40" D 031° 29'
37", T 1961, ISTO 35959, G.
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O. alba Stephan, 1, Kizik Pond, Kayakap1
Hill on the road, 1588 m., 25.09.2010, K 40°
30" 28" D 031° 33' 22", T 1981, ISTO 35961,
G.

Melampyrum arvense L. var. arvense, 1,
Kizik Village, 1512 m., 14.07.2010, K 40°
30" 37" D 031° 32' 57", T 1578, ISTO 35753,
Eu-Sib.el., Th.

Euphrasia pectinata Ten., 1, Kabak
Village, 951 m., 25.09.2010, K 40° 30' 20" D
031° 29' 11", T 2082, ISTO 35751, Eu-
Sib.el., Th.

Pedicularis comosa L. var. sibthorpii
(Boiss.) Boiss., 1, Kizik Village road, 1578
m., 18.06.2011, K 40° 30' 57" D 031° 33' 56",
T 2505, ISTO 35767, H.

Rhinanthus angustifolius C. C. Gmelin
subsp. grandiflorus (Wall.) D. A. Webb, 1,
Tasliyayla location, 1437 m., 16.05.2010, K
40° 31' 48" D 031° 37" 36", T 1300, ISTO
35754, H.

PLANTAGINACEAE

Plantago major L. subsp. major, 1,
Derecedren, Su c¢ati location, 1319 m.,
25.09.2010, K 40° 33' 43" D 031° 37" 16", T
2077, 1STO 35958, H.

Globularia trichosantha Fisch. & Mey.,
1, Kizik Village, 1526 m., 04.06.2011, K 40°
30" 47" D 031° 33' 10", T 2421, ISTO 35770,
H.

Linaria genistifolia (L.) Miller subsp.
genistifolia,1,  Derecedren, 1270 m.,
12.09.2010, K 40° 33' 03" D 031° 37" 13", T
1904, ISTO 35748, Eu-Sib.el., H.

L. corifolia Desf., 1, Kizik Village, 1388
m., 04.06.2011, K 40° 30" 27" D 031° 31' 42",
T 2405, ISTO 35762, Ir-Tur. el., H.

Gratiola officinalis L., 1, Derecetren,
1331 m., 14.07.2010, K 40° 33' 57" D 031°
37'07", T 1514, ISTO 35750, Eu-Sib.el, H.

Digitalis ferruginea L. subsp. ferruginea,
1, Kuzgolcuk, 1270 m., 29.08.2010, K 40°
31'59" D 031° 33' 57", T 1873, ISTO 35765,
Eu-Sib.el., H.

D. lamarckii Ivan., 1, Kabak Village,
1072 m., 25.09.2010, K 40° 29' 46" D 031°
28'19", T 2098, ISTO 35764, Ir-Tur. el., H.

Veronica gentionoides Vahl, 1, Kizik
Village, 1532 m., 17.04.2010, K 40° 30" 56"
D 031° 33' 05", T 1124, ISTO 35758, Eu-
Sib.el., H.
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V. hederifolia L., 1, Solaklar Alm, 1543
m., 03.05.2011, K 40° 31' 28" D 031° 40' 44",
T 2385, ISTO 35755, Th.

V. lysimachioides Boiss., 1, Derecedren,
905 m., 29.08.2010, K 40° 33' 43" D 031° 37"
31", T 1870, ISTO 35759, H.

V. chamaedrys L., 1, Demirciler Alm,
1497 m., 17.04.2010, K 40° 31' 08" D 031°
36'57", T 1119, ISTO 35761, Eu-Sib.el., H.

V. pectinata L. var. pectinata, 1,
Kuzgdlcuk, rocky field, 1159 m., 17.04.2010,
K 40° 32' 13" D 031° 33' 16", T 1142, ISTO
35757, H.

V. multifida L., 1, Demirciler Alm,
Akcakilise location, 1440 m., 17.04.2010, K
40° 31' 32" D 031° 37" 20", T 1137, ISTO
35756, Ir-Tur. el., H.

V. officinalis L., 1, Kizik Village road,
1505 m., 10.10.2010, K 40° 32' 17" D 031°
36' 05", T 2213, ISTO 35760, Eu-Sib.el., H.

SCROPHULARIACEAE

Verbascum flavidum (Boiss.) Freyn &
Bornm., 1, Seben road, 1475 m., 14.07.2010,
K 40° 33' 05" D 031° 38' 44", T 1576, ISTO
35749, Eu-Sib.el., H.

V. blattaria L., 1, Kizik road, 1529 m.,
19.06.2011, K 40° 30' 50" D 031° 33' 04", T
2663, ISTO 35763, H.

Scrophularia scopolii (Hoppe ex) Pers.
var. scopolii, 1, Dereceéren, 1303 m.,
17.04.2010, K 40° 33' 49" D 031° 37" 17", T
1130, ISTO 35752, H.

S. xanthoglossa Boiss. var. decipiens
(Boiss. & Kotschy) Boiss., 1, Kabak Village,
976 m., 04.06.2011, K 40° 30" 30" D 031°
29' 37", T 2455, ISTO 35766, Ir-Tur. el, H.

BORAGINACEAE

Myosotis ramossima Rochel ex Schultes
subsp. ramossima, 1, Kabak Village, 1382
m., 16.05.2010, K 40° 33' 52" D 031° 39' 03",
T 1330, ISTO 35783, H.

M. stricta Link ex Roemer & Schultes, 1,
Demirciler Alm, 1500 m., 02.05.2010, K 40°
31' 05" D 031° 37' 04", T 1272, ISTO 35782,
Eu-Sib.el, Th.

M. sylvatica Ehrh. ex Hoffm subsp.
cyanea Vestergren, 1, Tasliyayla location,
1443 m., 02.05.2010, K 40° 31' 40" D 031°
36'53", T 1245, ISTO 35784, H.

M. sylvatica Ehrh. ex Hoffm. subsp.
rivularis Vestergren, 1, Derecedren, Su Cati
location, 1299 m., 14.07.2010, K 40° 33' 39"
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D 031° 37' 22", T 1545, ISTO 35796, Eu-
Sib.el, H.

M. lithospermifolia (Willd.) Hornem, 1,
Kizik Village, 1580 m., 04.04.2010, K 40°
30" 26" D 031° 33' 43", T 1083, ISTO 35780,
Eu-Sib.el., H.

Lithospermum purpurocaeruleum L., 1,
Kabak Village, 943 m., 04.06.2011, K 40° 30'
50" D 031°29' 51", T 2452, ISTO 35792, Eu-
Sib.el., H.

Buglossoides arvensis (L.) Johnston, 1,
Solaklar Alm, 1532 m., 04.04.2010, K 40Q°
31' 30" D 031° 40' 40", T 1081, ISTO 35779,
Th.

Echium orientale L., 1, Kizik Village,
1612 m., 19.06.2011, K 40° 30' 56" D 031°
33'43", T 2695, ISTO 35786, Eu-Sib.el., H.

E. italicum L., 1, Kuzgdlcuk, 1296 m.,
15.07.2010, K 40° 31' 56" D 031° 33' 56", T
1665, ISTO 35785, Med. el., H.

E. vulgare L., 1, Kabak Village-Kozyaka
Alm, 1417 m., 06.06.2010, K 40° 29' 25" D
031° 30" 50", T 1396, ISTO 35781, Eu-
Sib.el., H.

Moltkia coerulea (Willd.) Lehm., 1, Kizik
road, 1539 m., 03.05.2011, K 40° 31' 20" D
031° 34' 51", T 2386, ISTO 35790, Ir-Tur.
el., H.

Onosma tauricum Pallas ex Willd. subsp.
tauricum, 1, Kizik Village, 1430 m.,
04.06.2011, K 40° 29' 57" D 031° 31' 30", T
2465, ISTO 35793, H.

Cerinthe minor L. subsp. auriculata
(Ten.) Domac, 1, Kizik Village, 1508 m.,
12.09.2010, K 40° 30" 40" D 031° 31' 03", T
1978, ISTO 35787, H.

Anchusa leptophylla Roemer & Schultes
subsp. incana (Ledeb.) Chamb., 1, Korucuk
Alm, 1476 m., 04.06.2011, K 40° 29' 19" D
031° 36' 27", T 2400, ISTO 35788, Ir-Tur.
el., H.

A. azurea Miller wvar. azurea, 1,
Demirciler Alm, 1440 m., 03.05.2011, K 40°
31'20" D 031° 37" 13", T 2322, ISTO 35791,
H.

Nonea pulla (L.) DC. subsp. monticola
Rech. Fil.,, 1, Nimetli Alm, 1440 m.,
17.04.2010, K 40° 31' 22" D 031° 38' 56", T
1167, ISTO 35795, H.

Alkanna orientalis (L.) Boiss. var.
orientalis, 1, Kozyaka Alm, 1636 m.,
31.03.2011, K 40° 29' 26" D 031° 31' 53", T
2307, ISTO 35789, Ir-Tur. el., H.
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AQUIFOLIACEAE

llex colchica Poj., 1 Kabak Village, 890
m., 10.10.2010, K 40° 31' 07" D 031° 30' 12",
T 2120, ISTO 35548, Eu-Sib.el., Ph.

ASTERACEAE

Inula oculus-christi L., 1, Kizik Village,
1413 m., 14.07.2010, K 40° 29' 08" D 031°
30" 52", T 1560, ISTO 35742, Eu-Sib.el., H.

Helichrysum graveolens (Bieb.) Sweet, 1,
Kizik Village, Kayakapt Hill, 1601 m.,
14.08.2010, K 40° 29' 49" D 031° 33' 47", T
1801, ISTO 35688, H.

H. plicatum DC. subsp. plicatum, 1,
Korucuk Alm, 1306 m., 10.10.2010, K 40°
28' 29" D 031° 35'43", T 2167, ISTO 35685,
H.

H. arenarium (L.) Moench subsp. aucheri
(Boiss.) P. H. Davis & Kupicha, 1,
Demirciler Alm, 1602 m., 07.08.2010, K 40°
31'01" D 031° 35' 20", T 1721, ISTO 35732,
Eu-Sib.el., H.

Filago vulgaris Lam., 1, Dereceoren,
Kuyupmar Hill location, 1280 m,,
10.10.2010, K 40° 33' 43" D 031° 37" 19", T
2166, ISTO 35686, Th.

Conyza canadensis (L.) Cronquist, 1,
Kuzgélcik, 1037 m., 21.03.2010, K 40° 32'
11" D 031° 32' 10", T 2041, ISTO 35718,
Th.

Bellis perennis L., 1, Demirciler Alm,
1447 m., 26.02.2011, K 40° 31' 28" D 031°
36' 57", T 2251, ISTO 35719, Eu-Sib.el., H.

Doronicum  orientale  Hoffm., 1,
Demirciler Alm, 1446 m., 17.04.2010, K 40°
31' 41" D 031° 36' 52", T 1113, STO 35729,
H.

Senecio integrifolius (L.) Clairv. subsp.
aucheri (DC.) Matthews, 1, Kizik Village
road, 1603 m., 19.06.2011, K 40° 30' 23" D
031° 33" 31", T 2629, ISTO 35747, Eu-
Sib.el., H.

S. vernalis Waldst. & Kit., 1, Korucuk
Alm, 1414 m., 17.04.2010, K 40° 29' 23" D
031°36' 36", T 1178, ISTO 35713, Th.

Tussilago farfara L., 1, Kibriscik Seben
turnout, 1512 m., 31.03.2011, K 40° 33' 09"
D 031° 39' 13", T 2287, ISTO 35706, Eu-
Sib.el., H.

Cota tinctoria L. var. tinctoria, 1, Dedeler
Alm, 1443 m., 05.07.2010, K 40° 30' 58" D
031°38'29", T 1677, ISTO 35738, H.

Cota tinctoria var. discoidea (All.) Ozbek
& Vural, 1, Kizik turnout, Tasliyayla
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location, 1443 m., 05.07.2010, K 40° 31' 40"
D 031°36'33", T 1678, H.

Achillea nobilis L. subsp. neilreichii
(Kerner) Formanek.,1, Bozyer Alm, 1515 m.,
07.08.2010, K 40° 30' 24" D 031° 39' 43", T
1767, ISTO 35698, Eu-Sib.el., H.

Tanacetum poteriifolium (Ledeb.)
Grierson, 1, Derecedren, 1396 m.,
07.08.2010, K 40° 33' 17" D 031° 37" 51", T
1757, ISTO 35691, Eu-Sib.el., H.

T. parthenium (L.) Schultz Bip., 1,
Derece6ren, 1310 m., 07.08.2010, K 40° 34’
03" D 031°36' 59", T 1755, ISTO 35690, H.

T. armenum (DC.) Schultz Bip., 1,
Demirciler Alm, 1506 m., 04.04.2010, K 40°
31'12" D 031° 36' 55", T 1070, ISTO 35730,
H.

Tripleurospermum  tenuifolium  (Kit.)
Freyn, 1, Kizik Village, 1565 m., 02.07.2010,
K 40° 30" 53" D 031° 32' 49", T 1478, ISTO
35743, Eu-Sib.el., H.

Cirsium hypoleucum DC., 1, Kizik
Village turnout, 1593 m., 07.08.2010, K 40°
31' 07" D 031° 34' 27", T 1703, ISTO 35744,
Eu-Sib.el., H.

C. arvense (L.) Scop. subsp. vestitum
(Wimmer & Grab.) Petrak, 1, Kabak Village,
1538 m., 10.10.2010, K 40° 28' 56" D 031°
38'58", T 2197, ISTO 35716, H.

Carduus nutans L. subsp. nutans, 1,
Tashyayla location, 1436 m., 14.07.2010, K
40° 31' 58" D 031° 38' 20", T 1566, ISTO
35741, H.

Jurinea consanguinea DC., 1, Kizik
Village, 1620 m., 14.08.2010, K 40° 30" 06"
D 031°31'52", T 1877, ISTO 35702, H.

Acroptilon repens (L.) DC., 1, Kabak
Village, 985 m., 25.09.2010, K 40° 30' 27"
D 031° 29' 22", T 2039, ISTO 35700, Ir-Tur.
el., H.

Centaurea amasiensis Bornm., 1, Kizik
Village, 1435 m., 12.09.2010, K 40° 30" 35"
D 031°32'43", T 1901, ISTO 35697, H.

C. olympica C. Koch, 1, Derecetren, Su
Cati location, 1303 m., 29.08.2010, K 40° 33'
48" D 031° 37" 16", T 1880, H.

C. consanguinea DC., 1, Kizik Village,
1466 m., 07.08.2010, K 40° 29' 50" D 031°
31'36", T 1717, ISTO 35735, Ir-Tur. el., H.

C. inexpectata Wagenitz, 1, Kuzgolcik,
1316 m., 29.08.2010, K 40° 31' 39" D 031°
33' 04", T 1879, ISTO 35699, Eu-Sib.el., H.
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C. thracica (Janka) Hayek, 1, Kizik
Village, 1539 m., 29.08.2010, K 40° 30" 39"
D 031° 32'45", T 1878, ISTO 35687, H.

C. solstitialis L. subsp. solstitialis, 1,
Kabak Village, 954 m., 07.08.2010, K 40° 29'
49" D 031°28'08", T 1721, ISTO 35734, Th.

C. urvillei DC. subsp. stepposa Wagenitz,
1, Kabak Village, 904 m., 07.08.2010, K 40°
28' 46" D 031° 27' 36", T 1754, ISTO 35745,
Ir-Tur. el., H.

C. pichleri Boiss. subsp. pichleri, 1,
Dedeler Alm, 1441 m., 17.04.2010, K 40° 30'
59" D 031°38'19", T 1186, ISTO 35714, Th.

C. triumfettii All., 1, Demirciler Alm,
1447 m., 07.08.2010, K 40° 31' 42" D 031°
36'52", T 1752, ISTO 35689, H.

Crupina crupinastrum (Moris) Vis., 1,
Kabak Village, 1060 m., 19.06.2010, K 40°
30' 08" D 031° 29' 20", T 2637, ISTO 35696,
Th.

Cnicus benedictus L. var. benedictus, 1,
Kabak Village, 904 m., 18.06.2011, K 40° 29'
09" D 031° 27" 43", T 2478, ISTO 35720, Th.

Carlina corymbosa L., 1, Derecedren,
1315 m., 10.10.2010, K 40° 33' 58" D 031°
37'18", T 2105, ISTO 35704, Med. el., H.

C. vulgaris L., 1, Dereceéren, Gok¢epinar
Kayasi, 1256 m., 10.10.2010, K 40° 33' 05"
D 031° 37' 14", T 2106, ISTO 35705, H.

Xeranthemum annuum L., 1, Kabak
Village, 998 m., 07.08.2010, K 40° 28' 30" D
031°27'58", T 1765, ISTO 35692, Th.

Echinops microcephalus Sm., 1, Kabak
Village, 894 m., 10.10.2010, K 40° 28' 45" D
031° 27" 40", T 2107, ISTO 35703, Med. el.,
H.

E.sphaerocephalusL.subsp.sphaerocephal
us, 1, Korucuk Alm, 1302 m., 10.10.2010, K
40° 28' 40" D 031° 35' 20", T 2113, ISTO
35717, Eu-Sib.el., H.

Scolymus hispanicus L., 1, Derecedren,
Su Cat1 location, 1300 m., 25.09.2010, K 40°
33'47" D 031°37' 21", T 2021, Med. el., H.

Cichorium inthybus L., 1, Kuzg6lcuk, 215
m., 25.09.2010, K 40° 32' 08" D 031° 39' 03",
T 2019, H.

Scorzonera mollis Bieb. subsp. szowitzii
(DC.) Chamberlain, 1, Kabak Village, 1251
m., 04.06.2011, K 40° 29' 38" D 031° 29' 23",
T 2425, ISTO 35715, Ir-Tur. el, H.

Tragopogon longirostris  Bisch.  ex
Schultz Bip. var. longirostris, 1, Kibriscik-
Seben turnout, 1496 m., 04.06.2011, K 40°
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33'15" D 031° 39' 03", T 2423, ISTO 35733,
H.

T. coloratus C.A. Meyer, 1, Kabak
Village, 995 m., 20.06.2010, K 40° 30' 27" D
031°29' 35", T 2612, Ir-Tur. el., H.

T. aureus Boiss., 1, Kizik Village, 1513
m., 14.07.2010, K 40° 30" 34" D 031° 32'
56", T 2023, ISTO 35746, H.

Leontodon asperrimus (Willd.) J. Ball, 1,
Kozyaka Alm, 1612 m., 05.07.2010, K 40°
29' 29" D 031° 33' 30", T 1692, ISTO 35737,
Ir-Tur. el., H.

L. crispus Vill. subsp. asper (Waldst. &
Kit.) Rohl. var. asper, 1, Kuzgélcik, 1345
m., 05.07.2010, K 40° 31' 36" D 031° 33' 01",
T 1696, ISTO 35736, H.

Hieracium medianiforme (Litw. & Zahn)
Juxip, 1, Taghyayla location, 1441 m.,
06.06.2010, K 40° 31' 51" D 031° 37" 16", T
1370, ISTO 35739, H.

H. pannosum Boiss., 1, Kabak Village,
1094 m., 29.08.2010, K 40° 30' 14" D 031°
29'50", T 1869, ISTO 35701, Med. el., H.

Pilosella hoppeana (Schultes) C. H. & F.
W. Schultz subsp. testimonialis (Naegli ex
Peter) Sell & West, 1, Nimetli Alm, 1448 m.,
25.09.2010, K 40° 31' 21" D 031° 39' 03", T
2016, ISTO 35694, Eu-Sib.el., H.

P. piloselloides (Vill.) Sojak subsp.
piloselloides, 1, Derecedren turnout, 1417
m., 07.08.2010, K 40° 33' 33" D 031° 38' 10",
T 1766, ISTO 35693, H.

Lactuca saligna L., 1, Demirciler Alm,
1438 m., 25.09.2010, K 40° 31' 33" D 031°
37' 08", T 2020, ISTO 35695, H.

Lapsana communis subsp. alpina (Boiss.
& Bal.) Sell, 1, Kizik Village turnout, 1480
m., 06.06.2010, K 40° 31' 50" D 031° 35' 54",
T 1376, ISTO 35731, Eu-Sib.el., H.

L. communis subsp. intermedia (Bieb.)
Hayek, 1, Derecetren, 1361 m., 06.06.2010,
K 40° 33' 35" D 031° 37" 27", T 1372, ISTO
35740, H.

Taraxacum macrolepium Schischkin, 1,
Kuzgélcik, 1316 m., 07.03.2010, K 40° 31
48" D 031° 32' 43", T 1026, ISTO 35728, H.

Chondrilla juncea L. wvar. juncea, 1,
Tasliyayla location, 1439 m., 10.10.2010, K
40° 31' 50" D 031° 37" 49", T 2171, ISTO
35684, H.

CAMPANULACEAE
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Campanula lyrata Lam. subsp. lyrata, 1,
Derecedren, 1299 m., 10.10.2010, K 40° 33'
12" D 031°37' 32", T 2129, ISTO 35943, H.

C. rapunculoides L. subsp. rapunculoides,
1, Kizik Village, 1084 m, 14.08.2010, K 40°
30" 12" D 031°29' 38", T 1802, ISTO 35938,
Eu-Sib.el., H.

C. rapunculoides L. subsp. cardifolia (C.
Koch) Damboldt, 1, Derecetren, Asardere
location, 1266 m., 25.09.2010, K 40° 33' 23"
D 031° 37' 26", T 2086, ISTO 35941, H.

C. glomerata L. subsp. hispida (Witasek)
Hayek, 1, Kizik Village turnout, 1590 m.,
10.10.2010, K 40° 30' 58" D 031° 33' 51", T
2136, ISTO 35942, Eu-Sib.el., H.

C. cymbalaria Sm., 1, Tagliyayla location
, 1447 m., 14.07.2010, K 40° 32' 03" D 031°
37' 54", T 1513, ISTO 35940, Med. el., H.

C. persicifolia L., 1, Kuzgolctk, Erenler
Hill location, 1350 m., 14.07.2010, K 40° 31'
34" D 031°33'19", T 1581, ISTO 35939, Eu-
Sib. el., H.

Asyneuma amplexicaule (Willd.) Hand.-
Mazz. subsp. amplexicaule var.
amplexicaule, 1, Kizik Village, 1545 m.,
14.07.2010, K 40° 31' 20" D 031° 34' 50", T
1604, ISTO 35931, H.

A. limonifolium (L.) Janchen subsp.
limonifolium, 1, Kizik Village, 1487 m.,
14.07.2010, K 40° 29' 50" D 031° 31' 39", T
1586, ISTO 35933, H.

A. limonifolium (L.) Janchen subsp.
pestalozzae (Boiss.), 1, Kizik Pond, 1554 m.,
14.07.2010, K 40° 30' 45" D 031° 32' 52", T
1553, ISTO 35937, H.

A. rigidum (Willd.) Grossh. subsp.
rigidum, 1, Korucuk Alm, 1454 m.,
02.07.2010, K 40° 29' 38" D 031° 35' 56", T
2089, ISTO 35934, Ir-Tur. el., H.

A. rigidum (Willd.) Grossh. subsp.
sibthorpianum, 1, Kizik Village, 1619 m.,
14.07.2010, K 40° 30' 07" D 031° 33' 57", T
1602, ISTO 35932, Med. el., H.

Legousia speculum-veneris (L.) Chaix, 1,
Kozyaka Alm, 1572 m., 15.07.2010, K 40°
29' 37" D 031° 34' 02", T 1683, ISTO 35935,
Med. el., Th.

L. pentagonia (L.) Thellung, 1, Korucuk
Alm, 1483 m., 20.06.2010, K 40° 29' 11" D
031° 35' 39", T 1405, ISTO 35936, Med. el.,
Th.
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APIACEAE

Astrantia  maxima  Pallas  subsp.
haradjianii (Grintz) Rech., 1, Dereceoren,
1259 m., 12.09.2010, K 40° 33' 19" D 031°
37' 26", T 1968, ISTO 35657, H.

Eryngium giganteum Bieb., 1, Kizik
Village, 1459 m., 01.09.2011, K 40° 30" 45"
D 031°32'34", T 2745, Eu-Sib.el., H.

E. bithynicum Boiss., 1, Kabak Village,
Toprak Hill location, 949 m., 01.09.2011, K
40°30' 20" D 031°29'09", T 2746, H.

Scandix iberica Bieb., 1, Kizik Village,
1359 m., 18.06.2011, K 40° 29' 17" D 031°
30" 37", T 2555, ISTO 35659, H.

Bunium microcarpum (Boiss) Freyn.
subsp. bourgaei (Boiss.) Hedge & Lamond,
1, Kabak Village, 1445 m., 02.05.2010, K
40° 29' 12" D 031° 30' 53", T 1261, ISTO
35656, Ir-Tur. el., G.

Bupleurum rotundifolium L., 1, Kizik
Village, 995 m., 01.09.2011, K 40° 30' 27" D
031°29' 35", T 2730, ISTO 35658, Th.

B. falcatum L. subsp. cernuum (Ten.)
Arc., 1, Kizik Village, 1280 m., 14.07.2010,
K 40° 30" 11" D 031° 30" 10", T 1573, ISTO
35652, Th.

Malabaila secacul Banks & Sol., 1, Kizik
Village, 1595 m., 01.09.2011, K 40° 30" 21"
D 031°33'45", T 2747, H.

Heracleum platytaenium Boiss., 1, Kabak
Village, 955 m., 20.06.2010, K 40° 29' 37" D
031° 27" 08", T 2542, ISTO 35660, Eu-
Sib.el., H.

Caucalis platycarpos L., 1, Yukar1 Kabak
District, 1200 m., 19.06.2011, K 40° 29' 46"
D 031°29' 24", T 2715, ISTO 35654, Th.

Turgenia latifolia (L.) Hoffm., 1, Kabak
Village, Sivrice Kaya Hill location, 954 m.,
19.06.2011, K 40° 29' 42" D 031° 29' 23", T
2671, ISTO 35653, Th.

Artedia squamata L., 1, Derecedren,
Gokeepmar Kayas1 location, 1447 m.,
05.07.2010, K 40° 32' 40" D 031° 37" 20", T
1648, ISTO 35655, Th.

ARALIACEAE

Hedera helix L., 1, Kabak Village, 910
m., 10.10.2010, K 40° 28" 47" D 031° 27' 30",
T 2217, ISTO 35661, Ph.

CAPRIFOLIACEAE

Sambucus ebulus L., 1, Tashyayla
location, 1443 m., 25.09.2010, K 40° 31' 36"
D 031° 36' 39", T 2051, ISTO 35666, Eu-
Sib.el., H.
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S. nigra L., 1, Kizik Village on the road,
1603 m., 16.05.2010, K 40° 31' 01" D 031°
33'42", T 1309, ISTO 35662, Eu-Sib.el., Ph.

Viburnum lantana L., 1, Kizik Village,
1567 m., 18.06.2011, K 40° 30' 31" D 031°
33'23", T 2494, ISTO 35663, Eu-Sib.el., Ph.

Lonicera  caucasica Pallas  subsp.
orientalis (Lam.) Chamb. & Long., 1,
Kuzgdlctk Village, 1111 m., 10.10.2010, K
400 30' 10" D 031° 29' 51", T 2126, ISTO
35664, Ph.

L. etrusca Santi var. etrusca, 1, Kabak
Village, 951 m., 04.06.2011, K 40° 30' 46" D
031° 29' 50", T 2396, ISTO 35665, Med. el.,
Ph.

DIPSACACEAE

Cephalaria gigantea (Ledeb.) Bobrov, 1,
Kizik Village, 1554 m., 14.08.2010, K 40°
30" 30" D 031° 33' 14", T 1810, ISTO 35679,
Eu-Sib.el., H.

Knautia degenii Barbas ex Formanek, 1,
Kabak Village, 913 m., 14.07.2010, K 40° 30'
10" D 031° 28' 24", T 1591, ISTO 35682,
Med. el., Th.

K. involucrata Som. & Lev., 1, Kizik
Village, 1554 m., 14.07.2010, K 40° 30" 30"
D 031° 33' 14", T 1592, ISTO 35680, Eu-
Sib.el., H.

Scabiosa  columbaria L.  subsp.
ochroleuca (L.) Celak. var. ochroleuca (L.)
Coluter, 1, Kizik Village, 1510 m.,
01.09.2011, K 40° 30' 35" D 031° 32' 57", T
2748, ISTO 35683, H.

S. argentea L., 1, Korucuk Alm location,
1360 m., 14.07.2010, K 40° 29' 00" D 031°
35'29", T 1599, ISTO 35681, H.

S. micrantha Desf., 1, Kizik, Golciik
District location, 1353 m., 12.09.2010, K 40°
30' 18" D 031° 31' 26", T 1900, ISTO 35678,
Th.

MORINACEAE

Morina persica L. var. persica, 1,
Kozyaka Alm, 1393 m., 19.06.2011, K 40°
29' 15" D 031° 30" 37", T 2709, ISTO 35677,
Ir-Tur. el., H.

VALERIANACEAE

Valeriana alliarifolia Adams, 1, Keskinli
Alm, 1555 m., 05.07.2010, K 40° 30' 02" D
031°36'59", T 1679, ISTO 35676, H.

V. dioscoridis Sm., 1, Kabak Village, 938
m., 03.05.2011, K 40° 29' 40" D 031° 27" 38",
T 2350, ISTO 35674, Med. el., H.
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Centranthus longiflorus Stev. subsp.
longiflorus, 1, Kozyaka Alm, 1486 m.,
18.06.2011, K 40° 28' 43" D 031° 33' 14", T
2608, ISTO 35675, Ir-Tur. el., H.

Discussion and conclusion

With this study, 1750 plant specimens
were identified as 575 taxa belonging to 298
genera and 80 families have been
determined. 5 of these taxa are Pteridophyta
and 570 of it are Spermatophyta. 8 of these
570 Spermatophyta are Gymnospermae, and
562 of it are Angiospermae.

The distribution of identified taxa within
the phytogeographical regions is showed in
the Table 2. It is determined that there is
Euro-Siberian elements mostly (Table 2).

Table 2: The distribution of taxa in the
research area within the phytogeographical

regions

Phytogeographical Proportional
. Taxa L

region Number distribution

(%)

Euro-Siberian 129 22,5

Irano-Turanian 57 9,94

Mediterranean 52 9,07

Widely distributed

plants and 337 58,46

unknowns

Total 575 100

The first 5 families which include the
most plant genera and the proportions of the
number of taxa in these families to the total
number of flora are given in the Table 3. In
the research area, the family of Compositae
includes the highest number of genera with
34 specimens. Its ratio is is 11.5 (Table 3 and
Table 4).

In the research area, the families which
include the most taxa are: Leguminosae 61
taxa (%10,64) and Compositae 56 taxa
(%9,77). In the flora of Turkey, Compositae
family is in the first place and Leguminosae
family is in the second (Table 4).
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Table 3. The 5 families which include the

most plant genera and the
proportions of them

The The proportion

Family number of these genera in

of the total number of
genera  genera%
Asteraceae 34 115
Labiatae 21 7,11
Poaceae 21 7,11
Brassicaceae 20 6,77
Fabaceae 19 6,44
Others 183 61,43

Table 4: The 5 families which include the
most taxa in the research area

Toplam

Familya S Takson Tiir  Sayisina

ayst Oran %
Fabaceae 61 10,64
Asteraceae 56 9,77
Labiatae 42 7,32
Poaceae 32 5,58
Brassicaceae 31 5,41
Digerleri 353 61,39

Table 5: The distribution of life forms of the
plants according to Raunkier plant

life-form
Life form namber _ distibution %
Phanerophyte 70 12,21
Chamaephyte 34 5,93
Hemicryptophyte 288 50,26
Geog%‘:éc’phyte , 69 11,69 (10,99
Hydrophyte (65 +4) +0,69)
Therophyte 114 19,89
Total 575 100
Life forms of plants revealed that

hemicryptophyte plants are in the first place
with 288 taxa while therophyte plants are the
second with 114 taxa. The density of the
phanerophyte plants with 70 taxa and
geophyte plants with 65 taxa also shows that
the research area has a rich floristic structure
with phanerophyte and geophyte plants
(Table 5).

The comparison of the research area with
the phytogeographical regions of other flora
studies is given in the Table 6. The
proportion of Euro-Siberian taxa in the
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identified total taxa is %22,5. In this sense,
the most similar studies to this study are the
Flora of Abant (% 29,3) and the Flora of
Golcik (Bolu) (% 31,8). Both of these
studies take place in the Sub-Euxine belts of
Euro-Siberian floristic area. Therefore, when
it is compared to this study Euro-Siberian
taxa is higher in these two studies.

The research area can be evaluated as a
bridge between the Euro-Siberian and Irano-
Turanian floristic regions. So, the rates of
Euro-Siberian taxa are relatively lower when
compared to these two studies. When the
other three studies Flora of Karakiris
Mountain are (% 13,4) Flora of Dogan Dede
Hill and Its Environment (%2,98) and Flora
of Nallthan Kus Cenneti (% 4,53) are
examined it is seen that the rates of Euro-
Siberian taxa are lower than this study
because these three studies take place in the
Irano-Turanian  floristic ~ region.  The
proportion of Irano-Turanian taxa in the
identified total taxa is % 9, 94. This rate is
quite high when compared to Flora of Abant
(% 4,7) and the Flora of Gélclk (Bolu) (%
1,6) which is in the north of the research area
and carried out in the Sub-Euxine belts of
Euro-Siberian floristic area. The reason of it
is that the research area has slopes looking
Central Anatolian Region (Irano-Turanian
floristic region).

One of the remarkable results is the
density of the Mediterranean floristic region
plants with the rate of % 9,07. This rate is the
second highest rate when compared to other
five flora studies. The reason of this high rate
of the Mediterranean floristic region plants is
the Aladag Stream Valley that constitutes the
north and the west borders of the research
area. This valley includes Mediterranean
floristic region plants because of the warm
air coming from Sakarya Valley which
penetrates into this valley (Table 6).

In the research area among the identified
80 families, the 5 families which have the
most taxa are compared with other five flora
studies (Table 7). All studies in the region
show that the family of Leguminosae and
Compositae families had the highest rates of
taxa.
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Table 6. Comparison of the flora studies of

phytogeographical regions (%)

near environment with the elements of

Research Areas

1 2 3 4 5 6

Euro-Siberian 22,5 13,4 2,98 4,53 29,3 8 31

Irano-Turanian 9,94 26,1 30,79 25,21 47 6 1

Mediterranean 9,07 7,78 8,27 9,63 5,6 5 5

Widely distributed plants 58,4 52.7 57.95 60,63 60,6 61
and unknowns 9 1

1- TUNCKOL, Flora Of Tasliyayla And Kizik (Bolu — Seben) Surrounding

2- AKSOY, Flora of Karakiris Mountain

3- GUNER, Flora of Dogan Dede Hill and Its Environment

4- DOGAN, Flora of Nallthan Kug Cenneti
5- TQRKI_ER, Flora of Abant
6- IKINCI, Flora of Gélciik (Bolu)

Table 7. The comparison of the families which include the most taxa in the neighbourhood of

the research area (%)

Research Areas

Families 1 p 3 4 5 6

Fabaceae 10.6 11.8 13.2 10.8 6.9 8.6
Asteraceae 9.8 141 84 139 10. 9.8
Labiatae 7.3 7.5 11.6 7.4 7.0 5.0
Poaceae 5.6 6.8 5.3 6.8 8.3 9.8
Brassicaceae 5.4 3.9 6.0 62 4.7 41

1- TUNCKOL, Flora of Taslyayla And Kizik (Bolu — Seben) Surrounding

2- AKSOY, Flora of Karakiris Mountain

3- GUNER, Flora of Dogan Dede Hill and Its Environment

4- DOGAN, Flora of Nallthan Kus Cenneti
5- TURKER, Flora of Abant
6- IKINCI, Flora of Gélciik (Bolu)

With this study, the flora of an area in
which there is not a floristic study before, has
been identified. It has also been determined
that the research area is rich in woody plants
and geophytes and it is an important
transition center in the sense of endemic
plants with identified 80 endemic taxa
(Tunckol and Akkemik, 2013). Also, 58 of
the identified taxa, are new records for the
A3 square (Tunckol and Akkemik, 2013).
So, it shows that floristic studies has not been
completed in our country yet.

During the fieldworks to reserach area
from the February 2010 to the October 2011,
it is determined that there is a rapid increase
in  the touristic and  uncontrolled
constructions and second-house construction
in the alms and pastures around Tasliyayla
Lake. These new buildings cause the
decrease in the pasture areas and they threats
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the floristic structure of Tagliyayla part of the
research area.

In fact, it must be determined the threats
and oppression on the wetlands, coastlines,
alms and pastures in such areas in which it is
ignored the Environmental laws and in which
there is rapid increase in uncontrolled
constructions. In addition to that it must
carefully be enforced the Environmental laws
and it must be taken into consideration that
the necessity to prepare the environmental
impact assessment (EPA) reports in such
areas which is under heavy human impact.

Acknowledgement

This study is the main part of the master
thesis done by the first writer. It was
supported by The Research Found of Istanbul
University (project number 12802).



International Forestry Symposium (IFS 2016)
07-10 December 2016, Kastamonu/TURKEY

Proceedings

Resources

Akkemik, U., Yimaz, H., 2016. A new
species record for the flora of Turkey: Barbarea
bracteosa Guss. Journal of the Faculty of Forestry
Istanbul  University 66(2): 636-640. DOI:
10.17099/jffiu.28935

Aksoy, N., 2001. Karakiris Dagi (Seben-
Nallihan) Florasi, Yiiksek Lisans Tezi, 1.U. Fen
Bilimleri Enstitiisii, Istanbul.

Anonim, 2004. Seben Orman Isletme
Miidiirliigii, Tasliyayla Orman Isletme Sefligi
Amenajman Plani, Orman Genel Miidiirligi,
Bolu Orman Bélge Midiirliigti, Cevre Ve Orman
Bakanlig1.

Avcl, M., 1993. Tirkiye’nin Flora Bolgeleri
ve Anadolu Diyagonali ne Cografi Bir Yaklasim,
Tiirk Cografya Dergisi, 28, 225-248

Boisser, E., (1867- 1888). Flora Orientalis
Volume: 1-5, Suplement by Buser, R. Geneve,
Switzerland.

Cole TCH, Hilger HH, Dogru-Koca A., 2016.
Kapali Tohumlularin Filogenisi-Cicekli Bitkiler
Sistematigi,DOI:10.13140/RG.2.1.4533.7203

Cepel, N., 1995. Orman Ekolojisi, (3. Baski),
1.U. Basimevi, Yaym No:3886, Sosyal BM.Y.O
Yayin No:433, Istanbul, 975-404-398-1.

Davis, P. H., 1971. Plant Life of South-west
Asia, The Botanical Society of Edinburgh,

Edinburgh.
Davis, P. H., 1965-1985. Flora of Turkey and
East Aegean Islands wvol. 1-9, Edinburg

University Press, Edinburgh.

Davis, P. H., Mill, R.R. and Tan, K., 1988.
Flora of Turkey and East Aegean Islands vol. 10
(suppl. 1), Edinburg University Press, Edinburgh.

Dogan, E., 2000.Nallithan Kus Cenneti Florasi
(Ankara), Yiiksek Lisans Tezi, G.U. Fen Bilimleri
Enstitlisi-Ankara

Ekim, T.; flarslan, R., 1982. Yedig6ller Milli
Parki’nin (Bolu) Florasi. Orm. Arast. Enst. Derg.
28 (56), 53-67.

Giiner, A., Ozhatay, N., Ekim, T., Baser,
K.H.C., 2000. Flora of Turkey and East Aegean
Islands vol. 11 (suppl. 2), Edinburgh University
Press, Edinburgh.

Giiner, M.B., 2000, Dogandede Tepe ve
Cevresi (Beypazari-Ankara) Florasi, Yiksek
Lisans Tezi, G.U. Fen Bilimleri Enstitisi,
Ankara.

Ikinci, N., 2000, The Flora of Golciik Area
(Bolu), MSc Thesis, A.I.B.U. Department of
Biology, Bolu.

Kaptanoglu, D., 1995. Yaylacik Arastirma
Orman1 (Bolu-Mengen) Florasi, Yiiksek Lisans
Tezi, G.U. Fen Bilimleri Enstitiisi, Ankara.

Ozhatay, N., Kiiltiir, S., Aksoy, S., 1994.
Chek-List of Additional Taxa to the Supplement

109

Flora of Turkey, Turkish Journal of Botany, Vol.
18,6:497-514, Ankara

Ozhatay, N., Kiiltiir, S., Aksoy, S., 1999.
Chek-List of Additional Taxa to the Supplement
Flora of Turkey, Turkish Journal of Botany, Vol.
23,3:151-169, Ankara.

Ozhatay, N., Byfield, A., Atay, S., 2003.
Tiirkiye’nin  Onemli Bitki Alanlar, WWF
Tiirkiye (Dogal Hayat: Koruma Vakfi), Istanbul,
975-92433-0-X.

Ozyuvaci, N., 1999. Meteoroloji ve
Klimatoloji, 1.U. Orman Fakiiltesi Yayinlari,
Rektorlik No:4196, Fakiilte No:460, Istanbul,
975-404-544-5

Sahin, C., 1984. Aladag Cayr Havzasinda
Abiyotik Cevre Kosullari ve Bunlarla [lgili
Bozulmus Dogal Dengenin Yeniden Kurulmasina
[liskin Sorunlar ve Coziim Yollari, TUBITAK
Cevre Arastirmalar1 Grubu, CAG-55 No’lu Proje.

Tutin, T.G., Heywood, V.H., Burges, N.A,
Valentine, D.H., Walters, S.M. ve Webb, D.A,
1964-1993. Flora Europaea vol. 1-5, Chambridge
University Press, Chambridge.

Tiirker, H., 1990. Ayas, Giidiil, Beypazar1 ve
Polatli Arasinda Kalan Bolgenin Florasi, Yiiksek
Lisans Tezi, G.U. Fen Bilimleri Enstitiis,
Ankara.

Ulug, M., 1999. Gokeeler Daginin (Gerede,
Eskipazar) Floras1, Yiiksek Lisans Tezi, A.U. Fen
Bilimleri Enstitlst, Ankara.

Ucar, A., 1996. Flora of Abant, A.I.B.U.
Department of Biology, Bolu.

Vural, M., 2009. Biyogesitlilik Sozlesmesi ve
Tiirkiye’nin Florsitik Yapisi. Bagbahge Dergisi,
24. Say1, sayfa 8-9.



International Forestry Symposium (IFS 2016) Proceedings
07-10 December 2016, Kastamonu/TURKEY

Habitat and Phenological Properties of Crocus ancyrensis
(Herbert) Maw

*inci Seving KRAVKAZ KUSCU*, Hasan VURDU?, Nurcan YiGiT!
!Kastamonu University, Faculty of Forestry, Kastamonu/TURKEY
*Corresponding Author: ikravkaz@kastamonu.edu.tr

Abstract

The climate, geology and geomorpholojical characteristics of Turkey caused to has the rich biological
diversity. This is a great chance for the country. Because, Turkey has a more than 10000 different plant
species. As a comparison, the European continent has about 12000 plant species eventhough continent
land area is 15 times more than Turkey. Thus, Turkey has a rich biological diversity as compare to
European continent. Under biological diversity, the bulbous plants are getting very importance and many
researches have been contining on them. Crocus ancyrensis (Herbert) Maw is a corm forming plant and
endemic species of Turkey. The purpose of this paper is to explain the research finding on Crocus
ancyrensis growth habitat, flower type, phenological characteristics and soil requirement. In addition, it
becames economic value for the people and country.

Keywords: Crocus ancyrensis (Herbert) Maw., Phenology, Soil

Crocus ancyrensis (Herbert) Maw’in Yetisme Ortami ve Fenolojik Ozellikleri

Ozet

Tiirkiye; iklimi, jeolojisi ve jeomorfolojik 6zelliklerinden dolay1 zengin bir biyogesitlilige sahiptir. Bu
tilke igin bilyiik bir sanstir. Ciinkii Tirkiye 10000 den fazla bitki tirine sahiptir. Avrupa kitasinin,
Tiirkiye’nin 15 kat1 biiylikliigiinde oldugu diisiiniildiigiinde yurdumuzun floristik bakimdan ne kadar
zengin oldugu daha iyi anlagilacaktir. Biyolojik ¢esitlilik i¢inde soganli bitkiler olduk¢a dnem kazanmis
ve soganli bitkilerle ilgili bir ¢ok aragtirma devam etmektedir. Crocus ancyrensis (Herbert) Maw kormlu
bir bitki ve Turkiye igin ednemik bir tirdiir. Bu ¢aligmanin amaci1 Crocus ancyrensis (Herbert) Maw’ in
yetisme ortami, ¢igeklenme bigimi, fenolojik &zellikleri ve toprak isteklerini agiklamaktir. Buna ek
olarak, insanlar ve iilke i¢in ekonomik degerini ortaya koymaktir.

Anahtar Kelimeler: Crocus ancyrensis (Herbert) Maw, Fenoloji, Toprak

Introduction leaves and rich in organic matter.They do not
Turkey has a rich biological diversity of need much water, and they are resistant to
Crocus species (Davis, 1985; Ekim et al., cold (Ycel, 2002).
2000). It is know that Crocus genus belongs In  Kastamonu  province,  Crocus
to the Iridaceae family and is represented by ancyrensis (Herbert) Maw is one of the
85 species (Caiola,2004; Kravkaz,2008). crocus species that are widely grown. This

The exception of the cultivated species study deals with phenological observations
Crocus Sativus L. of these 72 taxa found in on the crocuses growing in Kastamonu
Turkey are wild and flower in spring or in province to indicate the phenology and
Autumn on open, grazed, mountain side certain basic soil characteristics of the
forest, among grasses and under various species.
shrubs or tress (Kravkaz and Vurdu,2010).

Crocus species often grow in woods or Material and Method
meadows and scrubs by themselves (Murdu
et al., 2003, Acartlrk, 2004). They mostly Material
prefer half-shadow/full light places and mild The study material includes Crocus
climates in terms of cultivation requirements. ancyrensis (Herbert) Maw), which is an
They generally favor humid soils that are endemic species of Turkey naturally growing
with good drainage, fertility, sand, and rotted in Kastamonu province. The crocus species

belong to Iridaceae family and they are
perennial. They are herbaceous and have
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corms. There are two corms on top of each
other on the plant. One is large and the other
is small (Ersoy, 1998). Corms have diverse
shapes and sizes; however, they are generally
in the forms of ellipsoid, oblate sphere, or
eggs (Selvi, 2005). There are rings with or
without ribs at the base of corms of certain
crocus species. In addition, in some species,
there is a cover called tunica protecting the
corm from external influences whose
formation is like webs, threads, membranes,
or skins. The leaves are surrounded by a
sheath. This sheath is fine, membranous,
greenish, whitish, or light brown. Their
number ranges from 3 to 5. The leaves
spurting from the base of corm generally
appear either with flowers or after the
disappearance of flowers. Generally, the
leaves of crocus species flowering in spring
appear with flowers, whereas those of crocus
species flowering in fall appear after the
flowering. Upper faces of the leaves are
white in the middle with stripes, plain, or
sometimes with canaliculus, whereas median
vein has two deep canals on both sides
underside. Flowering takes place in fall
months (i.e. September and December) or in
the early spring (i.e. February and April)
(Selvi, 2005). Flowers exist either as single
or in numbers at the top of a short
underground stem either in fall or spring
(Ozdemir, 2000). A flower spurts from each
stem, and the stem never branches out. In
addition, bractea and bracteole are tied right
under the stem. Bractea and bracteole are
membranous, whitish, or creamy white, and
they are very similar to each other; however,
bractea is larger than bracteole (Selvi, 2005).
The study was conducted around Kadi
Mountain in Kastamonu province. Kadi
Mountain is within the provincial borders of
Kastamonu.  Kastamonu  province is
moderately mountainous in terms of
topography. llgaz Mountains extend from
east to west in the southern part of the central
district with Kugukhacet Hill as the highest
peak with 2,546-meter altitude. In the north,
there are Kilre Mountains paralleling the sea
with Yaraligdz as the highest peak with
2,019-meter altitude (Eylpgiller, 1999).
Kastamonu province has an altitude of 791
meters. It has been developing along the
Karagomak river, which is one of the
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branches of Gokirmak. In terms of plant
geography, it falls within Europe-Siberia
(Auxin) zone (Akman, 1995). Though there
are transitions from maritime climate to
continental climate, the central district is
characterized by continental climate.

Method

Within  the scope of the study,
phenological observations started with the
formation of aboveground parts of the plants
and ended with the termination of vegetation.
In order to determine these periods, one-year
observation was conducted in the study area.
In the course of this period, Crocus
ancyrensis flowered and faded, which
allowed the researcher to observe the
changes in its growth and development. The
observations in relation to flowering and
exfoliation were made with two-day intervals
following the start of flowering and
exfoliation. Phenological characteristics of
sample plants such as the times of budding,
exfoliating, flowering, fructification, and
defoliating were recorded on a monthly
basis. The definitions of these characteristics,
which  were employed as distinctive
characteristics in this study, are as follows:
Budding time: It refers to the time when
corms sprout buds.
Exfoliating time: It refers to the time when
plant leaf appears on the soil.
Defoliating time: It refers to the time when
majority of leaves dry and disappear.
Flowering time: It refers to the time when
majority of the plants in the study area
flower.
Fructification time: It refers to the time when
the capsule (i.e. seed ball) opens, and the
seeds fall onto the soil.
Dormant period of corms: It refers to the
period when the growth and the development
of baby corm come to an end; vegetation
season ends; and the corms stay dormant
under the soil (Anonymous, 1979).

Phenological observations continued for
three years in the selected observation areas.
In addition to phenological observations, soil
samples were taken from the study areas to
indicate sand rate, clay rate, dust rate,
volume weight, electrical conductivity (EC),
organic matter (OM), and calcium carbonate
(CaCQOg) values.
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Findings and Discussion

At the end of the field surveys, it was seen
that flowering period of Crocus ancyrensis
(Herbert) Maw) continues from late February
to mid-March. The appearance of the leaves
takes place either three to four days prior to
flowering or at the time of flowering. Those
that fall into the latter category generally
grow in lower regions and under mild
climate conditions.

The appearance of seed capsules with
three loci and each having two lines of seeds
in light yellow color was observed through
the end of the first half of April, whereas
ripening of the capsules was completed in the
second half of May (Kravkaz, 2008).

Crocus ancyrensis (Herbert) Maw grows
under pinus nigra stands and in the open
areas in meadows as a habitat (Kravkaz,
2008). It was seen that the leaves of the
species appeared on the soil in the early
March, and flowering took place on the
following fourth day. Flowering ended on the
20" of March. As of 10" of April, seed
capsules started to appear on the soil, and the
capsules ripened from 15" to 20" of April.
Completely ripened capsules started to spill
the seeds on the soil during those days.
Finally, it was understood that Crocus
ancyrensis (Herbert) Maw) preserves its
flowers for approximately 15 days, and there
is a 45-day period between the flowering and
ripening of the seed.

At the end of the study, it was detected
based on the routine soil analyses of the
samples taken from the fields where Crocus
ancyrensis (Herbert) Maw species spread
that the habitat had a sand rate of 43.1%, clay
rate of 33.88%, dust rate of 23.05%, volume
weight of 1.26 (g/cm®), pH rate of 6.36,
which refers to slight acidity, electrical
conductivity (EC) value of 158.08 (uS.cm™),
organic matter (OM) value of 4.14, and
calcium carbonate (CaCOs) rate of 12.87%
(Kravkaz Kuscu, 2014).

Most of the studies dwelling on crocus
species are about C. sativus, which has
economic and medical importance and is
cultured. The most expensive spice in the
world is produced from the stigma of saffron
(Crocus sativus L.) plant, which is one of the
crocus species grown in Turkey. In addition
to the extension of the culture of C. sativus
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species, extracting cultures from other crocus
species as well as protection of some of their
natural habitats are important for protecting
and maintaining our biological richness
(Vurdu and Cigek, 1992; Giimiigsuyu, 2003).

It is used for both modern medicine and
pharmacy to cure many diseases thanks to its
being an appetizer, stimulant, enhancive of
cardiac muscles, sedative, preventive against
and curative for dysentery, good for gout,
bronchitis, and cough, preventive against and
curative for gynecological diseases, and
having anti-tumor effects. It is also used for
making medicines against fever, measles,
and hypersplenism (Baytop, 1995; Demirhan,
2002; Kog, 2002; Sekercioglu, 1999).

Mayer  conducted taxonomic  and
morphological studies of 12 crocus species
growing naturally in Central Anatolia and
specified morphological characteristics of
these species by providing their general
appearances, tepal shapes, and stylus types in
the form of drawings (Selvi, 2005). There are
also many studies dwelling on the
phenology, morphology, and economy of the
species belonging to crocus class (Akan and
Eker, 2004; Selvi, 2005; Ozdemir et al.,
2006; Akan and Eker., 2004; Satil, 2007;
Rudall and Mathew, 1990; Vurdu et al.,
2003). Also there are many studies on the
phenology, morphology and economy of the
studies on other plant species (Sevik et al.,
2015; Cetin and Sevik, 2016, Giiney et al.,
2016, Sevik et al., 2016a; 2016b; Yigit,
2012; Yigit et al., 2010; Yigit et al., 2016a;
Yigit et al, 2016b).

Conclusion

Crocuses naturally and spontaneously
grow on meadows between scrubs in open
and half-open areas. It is obvious that they
prefer permeable soil rich in organic matter,
humidity, and clay loam. It was observed that
they grew in very tough and hard-soil areas;
some of the observation fields were densely
covered with grass; and crocuses maintained
their generation over these meadows with a
high competitive power.

In all the species flowering in the spring
time such as Crocus ancyrensis (Herbert)
Maw, the leaves either developed prior to the
flowers or with the flowers. It was seen that
seed capsules reached soil level or leaf level.
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The habitats of crocuses are generally open
areas and are scrubs from place to place.
Crocus ancyrensis (Herbert) Maw grows
under Pinus nigra stands and in open areas
between meadows as a habitat.
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Abstract

This study was carried out to determine flora of Argézii Valley (Kibriscik- Bolu) and contribute to
plant diversity in Western Black Sea Region. Kibriscik is situated on the southern slope of Kéroglu
Mountains which is located 35 km south east of Bolu. The study area is also located to the north east of
Kibriscik and in the A3 grid square according to the categorization of P.H.Davis. 1074 plant samples
were collected in 47 field trips to research area between 2012 and 2015. 63 families, 273 genus and 554
taxa were determined. 65 of the collected taxa are endemic and endemism ratio is 11,73 %. Endemic and
rare plants were classified according to IUCN categories. The largest families are as follows: Poaceae 55
taxa (%9,93), Asteraceae 51 taxa (%9,21), Fabaceae 47 taxa (%8,48), Rosaceae 33 taxa (%5,96),
Brassicaceae 29 taxa (%5,23), Lamiaceae 27 taxa (%4,87), Caryophyllaceae 27 taxa (%4,87), Liliaceae
20 taxa (%3,61), Boraginaceae 19 taxa (%3,43), Rubiaceae 16 taxa (%2,89), Plantaginaceae 16 taxa
(%2,89), Apiaceae 13 taxa (%2,35), Campanulaceae 11 taxa (%1,99), Orchidaceae 10 taxa (%1,81).
Phytogeographical regions of 334 taxa (%60,28) was identified in the research area. The distribution of
taxa according to phytogeographic regions are as follows: 109 taxa (%19,68) Euro-Siberian, 78 taxa
(%14,08) Mediterranean, 63 taxa (%11,37) Irano-Turanian, 80 taxa (%14,44) WS and 224 taxa (%40,43)
are unknown. According to Raunkiaer’s life form of the plants are 38 (%6,86) Phanerophytes, 59
(%10,63) Chamaephytes, 114 (%20,58) Cryptophytes, 209 (%37,73) Hemicryptophytes and 135
(%24,37) Therophytes.

Keywords: Flora, Raunkiaer, Argézii Valley, Kibriscik, Bolu

Argozii Vadisi’nin (Kibriscik-Bolu) Florasi

Ozet

Bu ¢alisgma Argozii Vadisi’nin (Kibriscik- Bolu) florasinin belirlenerek Bati Karadeniz Bolgesi’nin
bitki gesitliliginin ortaya cikarilmasi amaciyla gergeklestirilmistir. Kibriscik, Bolu ilinin 35 km giiney
dogusunda yer alan Koéroglu Daglarinin giiney yamacinda bulunmaktadir. Arastirma alanini olusturan
Argozii vadisi ise Kibriscik ilgesinin kuzey dogusunda bulunmaktadir. P.H.Davis’in kareleme sistemine
gore A3 karesi igerisinde yer almaktadir. 2012-2015 yillar1 arasinda yapilan 47 arazi ¢aligmasi sonucunda
1074 bitki 6rnegi toplanmis, vejetasyon tiplerini ve yapisini ortaya koymak amaciyla 303 drnek alanda
inceleme yapilmistir. Bitkilerin teshis edilmesi sonucu 63 familya ve 273 cinse ait 554 takson
belirlenmistir. Belirlenen taksonlarin 65’i endemik olup, alanin endemizm orani1 %11,73’diir. Endemik ve
nadir bitkiler, uluslararas1 IUCN tehlike kategorilerine gore siniflandirilmistir. Arastirma alaninda en
fazla takson iceren familyalar: Poaceae 55 takson (%9,93), Asteraceae 51 takson (%9,21), Fabaceae 47
takson (%8,48), Rosaceae 33 takson (%5,96), Brassicaceae 29 takson (%5,23), Lamiaceae 27 takson
(%4,87), Caryophyllaceae 27 takson (%4,87), Scrophulariaceae 22 takson (%3,97), Liliaceae 20 takson
(%3,61), Boraginaceae 19 takson (%3,43), Rubiaceae 16 takson (%2,89), Apiaceae 13 takson (%2,35),
Campanulaceae 11 takson (%1,99), Orchidaceae 10 takson (%1,81) seklinde siralanmaktadir. Arastirma
alaninda belirlenen 334 taksonun (%60,28) fitocografik bolgeleri belirlenmistir. Taksonlarin fitocografik
bolgelere gore dagilimlart soyledir: 109 takson (%19,68) Avrupa-Sibirya, 78 takson (%14,08) Akdeniz,
63 takson (%11,37) Iran-Turan kokenli, 80 takson (%14,44) genis yayilish ve 224 takson (%40,43) ise
cok bolgelidir. Arastirma alanindan toplanan taksonlarin Raunkiaer’in yasam bigimlerine gore 38’i
(%6,86) Fanerofit, 59’u (%10,63) Kamefit, 114°i (%20,58) Kriptofit, 209’u (%37,73) Hemikriptofit ve
135’1 (%24,37) Terofittir.

Anahtar kelimeler: Flora, Raunkiaer, Arg6zi Vadisi, Kibriscik, Bolu
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Introduction

The aim of this study by determining the
flora of the Arg0dzii Valley and contribute to
the plant diversity of the western Black Sea
region. Kibriscik is situated between latitude
N 40° 18’ 00" - 40° 31’ 18" and longitude E
31° 40° 45" - 31° 56° 21". Argozi Valley is
situated on the northeast of Kibriscik and the
southern slopes of Koroglu Mountains The
study area is in Euxine province of Euro-
Siberian floristic area and in the A3 square
according to Davis grid system (Figure 1).
The altitude of the area is between 1200 and
2100 m.
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Figure 1. General view of the study area
(Google Earth)

In the area annual precipitation varies
from 700 mm to 1200 mm depending on
altitudinal zones and mean annual
temperature is 11°C. The climate of the

region  changes from  less  rainy
Mediterranean to rainy Mediterranean type
(according to Emberger’s rainfall-heat

formula; Q=73-123), (Kiling et al., 2006).
Due to volcanic activities of Koroglu
Mountains which began in the Queternary,
especially central and northern part of the
district consist of volcanic with andesite
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characteristic rocks and hard black basalts
(URL 1, 2012) (Figure 2).

Also perlite and a natural clay mineral
“sepiolite” formations and small manganese
mineralizations were revealed in Kibriscik
(URL 2, 2015, Irkeg and Unlii 1993).
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Figure 2
(1/80.000, from Anon. 2002)

Geology map of Kibriscik

Material and Methods

Non-flowering  plants  (ferns) and
herbaceous and woody taxa of flowering
plants were collected as a research material.

Anchor, harpoon, pruning shears, GPS,
topographic survey map, notebook and
digital camera were used while collecting
this plants.

Approximately 1100 plant samples
collected from the research area between
2012 and 2015. It has been take care of
specimens include all organs like leaf,
flower, fruit and roots. The plant samples
were dried and prepared according to
herbarium techniques. Stereo microscopes,
loop, needles, chisel and forceps were used
for identification of plants. All plant samples
were kept in DUOF (Duzce University
Forestry Faculty Herbarium)

The list of ferns and gymnospermaes were

presented according to the sequence given in
the Flora of Turkey (Davis, 1965-85).
However the list of angiospermaes were
presented according to APG 3 system.
After the name of species in the floristic list,
the geographical location, habitat of plant,
altitude, collecting date, collector name and
number, endemism, IUCN threat category,
phytogeographical region and Raunkiaer’s
life form were given.
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The threat categories of endemic and rare
taxa were determined according to IUCN
threat categories (Ekim et al., 2000).

New records for A3 square were arranged
from other studies were carried out in the
region (Akman and Ketenoglu, 1978; Akman
and Yurdakulol, 1981; Aksoy, 2001; Aksay,
2006; Dogan, 2000; Dikmen, 2012; Guner,
2000; Giines Ozkan, 2009; ikinci, 2000;
Kanoglu, 2012; Tungkol, 2012; Ucar, 1996).

Life forms of the plant species were
classified according to Raunkiaer’s method
(Yaltirik and Efe, 1996, Kiling et al., 2006).

Abbreviations

The abbreviations used in the text and in
the floristic list are as follows; *: New taxa
for A3 square, B.T.: Bilge Tuncgkol, CH.:
Chamaephyt, CR: Critically Endangered,
DUOF: Duzce University Forestry Faculty
Herbarium, EN: Endangered, E.. Endemic,
Euro-Sib.: Euro-Siberian element, Eux.:

Euxine element, G.:
Hemicryptophyt,  Hb:
Hydrophyte, Hyr.-Eux.: Hyrcano-Euxine
element, Ir.-Tur.: lrano-Turanian element,
km: kilometer, LC: Least Concern, m: meter,
M.A.: Mehmet Altintasg, Med.:
Mediterranean element, MeP.:
Mesophanerophyt, MiP.: Microphanerophyt,
N.A.: Necmi Aksoy, NaP.:
Nanophanerophyt, N.G.: Neval Giines, NT:
near threatened, S.A.: Serdar Aslan, st:
station, Syn.: synonymous, TH.: Therophyte,
VU: Vulnerable, WS: widespread, Z.D.D.:
Zeliha Deniz Dikmen.

Geophyt, H.:
habitat, Hyd.:

Results

Result of the identification of samples,
554 taxa belongs to 63 families and 273
genera were determined. Stations and
habitats were abbreviated as St and Hb in the
floristic list and were numbered in Table 1.

Table 1. Stations and habitats abbreviated as St and Hb in the floristic list

Stations
1. Aspdziriver 11. Kikez Platean 11. Biolicekkaya Plateau
2. Agab Cimencik location 12. Top of Kéroglu mountain 22. Dikili alty location
3. Path of Cimencik 13, Asrgtzi Valley 13, Boundary of Serke- Kibriscik
4. Goknarhik location 14. Cimencil location 24. Path of Karadogan Platean
5. Path of Béldcekkaya village Kibniscik 15, 2.5 kom south of Karado@an Plateau  25. 2 km north of Kibniscik
6. 2.3 km north of Kibnizedk: 16. Karadogan Platesu 16. Between Alabarda-Kibniseik
7. Path of Biliicekkaya Platean 17. Kocadrik location 27. Road junction of Agagiyayla location
8. Devrentarla location 18. Entrence of Argézi Valley 28. Path of Géknarlik location
9. Hasan Topeuoglu Fountain 19. Atcayin location 29, 3 km south of Karado#an Plateau
10. Kd&roglutepe, Dikili location 20. Mallaryazlig location 0. 4 km north of Kibrizeik
Habhitats
L. riparian vegetation 11. F. sylvestris stand 21. Wet meadow
1. meadow 12. Open areas 12, Openings of stand
3. meadow-water edge 13. P. spinachristii- J. excelsashrub 13, Subalpine
4. rocky areas 14. alpine steppe 24. Eock
5. steppe 15. rocky and stony areas 15, Wetland
6. A bormwmuelleriana- P. sylvestris stand 16, rocky meadow 26. wet places
7. P.omigra- J oxycedrus stand 17. edge of F. nigra stand 17, openings of P. sylvesfris stand
s ;th;z; cas pubsscens-Juniperus oxycedrus 18, Jupiperus shrub 28. Quercus pubescens- P. nigra stand
9. Puddle 19. Foadside, slope 19, Quercus pubescens-Jurniperus oxycedris-
P. nigra stand
10. F. nigra stand 20. Water edge A0, J excelsa, F. angustifolia, Rosa caning
shrub

1. EQUISETACEAE

1. Equisetum palustre L.

St 1, Hb 1, 1350 m, 10.06.2013, N.G.
3209 (DUOF 6352), G.

2. Equisetum sylvaticum L.

St 2, Hb 2, 1483 m, 20.10.2012, N.G.
2950 (DUOF 6293), G.

3. Equisetum arvense L.
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St 3, Hb 3, 1486 m, 05.05.2012, N.G.
2361, N.A,, B.T. (DUOF 6160), G.

2. PTERIDACEAE

4, Paraceterach (L)
R.M.Tyron

St 4, Hb 4, 1779 m, 18.06.2013, N.G.
3278 (DUOF 6436), G.

3. ASPLENIACEAE

marantae
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5. Asplenium septentrionale (L.) Hoffm

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2331, N.A,, B.T. (DUOF 6291), G.

6. Asplenium ceterach L.

St 6, Hb 5, 1270m, 29.05.2011, Z.D.D.
1076 et al. (DUOF 2877), WS, G.

4. ATHYRIACEAE

7. Athyrium filix-femina (L.) Roth

St 2, Hb 2, 1483 m, 20.10.2012, N.G.
2951 (DUOF 6159), G.

8. Cystopteris fragilis (L.) Bernh.

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2418, S.A. (DUOF 6438), WS, G.

5. PINACEAE

9. Abies nordmanniana (Stev) Spach.
subsp. bornmuelleriana (Mattf.) Coode &
Cullen

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2878, S.A., B.T. (DUOF 6230), E., Eux.,
MeP.

10. Pinus sylvestris L. var. hamata

St 7, Hb 11, Hb 19, slope, 1622 m,
02.06.2012, N.G. 2498, S.A. (DUOF 6231),
Euro-Sib., MeP.

11. Pinus nigra L. subsp. pallasiana
(Lamb.) Holmboe

St 3, Hb 7,
observation, MeP.

c6. CUPRESSACEAE

12. Juniperus communis L. var. saxatilis
Pall.

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2879, S.A., B.T. (DUOF 6229), WS, NaP.

13. Juniperus oxycedrus L. subsp.
oxycedrus var. oxycedrus

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2355, N.A., B.T. (DUOF 6228), WS, MiP.

14. Juniperus excelsa M.Bieb. subsp.
excelsa

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2354, N.A., B.T. (DUOF 6227), WS, MeP.

7. ARACEAE

15. Arum rupicola Boiss. var. rupicola

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2593 et al. (DUOF 6258), Ir.-Tur., G.

16. Lemna minor L.

St 7, Hb 9, 1531 m, 02.06.2012, N.G.
2492, S.A. (DUOF 6428), Hyd.

8. COLCHICACEAE

17. Colchicum  szovitsii
C.A.Mey. subsp. szovitsii

St 9, Hb 7, Hb 12, 1450 m, 30.03.2013,
N.G. 2958 (DUOF 6197), Ir.-Tur., G.

1403 m, 21.04.2012,

Fisch. &
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18. Colchicum speciosum Steven

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2410, S.A. (DUOF 6209), Euro-Sib., G.

9. LILIACEAE

19. Fritillaria pinardii Boiss.

St 3, Hb 11, Hb 12, 1616 m, 05.05.2012,
N.G. 2344, N.A., B.T. (DUOF 6094), Ir.-
Tur., G.

20. Tulipa sylvestris L. var. sylvestris

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2329, N.A., B.T. (DUOF 6095), G.

21. Gagea bithynica Pasch.

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2975 (DUOF 6877), E., E.Med., G.

22. Gagea fragifera Steven

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2507, S.A. (DUOF 6096), G.

23. Gagea foliosa (C.Presl) Schult. &
Schult.f.

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3088 (DUOF 6878), G.

24. Gagea peduncularis
Pascher*

St 8, Hb 15, 1307 m, 30.03.2013, N.G.
2963 (DUOF 6876), Med., G.

25. Gagea granatellii (Parl.) Parl.

St 12, Hb 14, 2075 m, 29.05.2011, Z.D.D.
1111 et al. (DUOF 2946), Med., G.

26. Gagea villosa (M.Bieb.) Sweet var.
villosa*

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2322, N.A., B.T. (DUOF 6301), Med., G.

10. ORCHIDACEAE

27. Cephalanthera rubra (L.) Rich.

St 13, Hb 11, Hb 4, 1614 m, 26.06.2012,
N.G. 2716, S.A., B.T. (DUOF 6183), Euro-
Sib., G.

28. Epipactis helleborine (L.) Crantz
subsp. helleborine

St 7, Hb 17, 1290 m, 22.07.2014, N.G.
3374, N.A., S.A,, C. Bulut (DUOF 6075), G.

29. Limodorum abortivum (L.) Sw. var.
abortivum

St 1, Hb 10, 1462 m, 28.06.2012, N.G.
2654, S.A., B.T. (DUOF 6074), G.

30. Himantoglossum affine
Schltr.*

St 8, Hb 13, 1231m, 27.06.2012, N.G.
2598-a, S.A., B.T. (DUOF 6184), E.Med., G.

31. Orchis coriophora L. subsp.
coriophora

St 7, Hb 13, 1200 m, 09.06.2013, N.G.
3254 (DUOF 6070), Med., G.

(C. Presl)

(Boiss.)
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32. Orchis purpurea Huds. subsp.
purpurea
St 13, Quercus pubescens-Juniperus

oxycedrus-Hb 10, Hb 12, 1381 m,
02.06.2012, N.G. 2529, S.A. (DUOF 6076),
Euro-Sib., G.

33. Orchis mascula (L.) L.subsp.
pinetorum (Boiss. & Kotschy) G.Camu

St 14, Hb 11, 1625 m, 02.06.2012, N.G.
2438, S.A. (DUOF 6073), E.Med., G.

34. Orchis mascula (L.) L. subsp.
longicalcarata Akhalk., H.Baumann,
R.Lorenz, Mosul. & Ruedi Peter

St 15, Hb 11, 1600 m, 29.05.2011, Z.D.D.
1120 et al. (DUOF 2918), WS, G.

35. Orchis pallens L.

St 7, Hb 11, 1455 m, 19.05.2013, N.G.
3074 (DUOF 6077), Euro-Sib., G.

36. Dactylorrhiza iberica (M.Bieb. ex
Willd.) So6

St 2, Hb 17, 1483 m, 22.07.2014, N.G.
3370, N.A., S.A., C. Bulut (DUOF 6080;
6081), E.Med., G.

11. IRIDACEAE

37. Crocus ancyrensis (Herb.) Maw.

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2503, S.A. (DUOF 6343), E., Ir.-Tur., G.

38. Crocus biflorus Mill. subsp.
pulchricolor (Herb.) Mathew

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2509, S.A. (DUOF 6300), E., Euro-Sib., G.

39. Gladiolus atroviolaceus Boiss.

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2559 et al. (DUOF 6342), Ir.-Tur., G.

12. XANTHORRHOEACEAE Dumort.

40. Eremurus spectabilis M Bieb.

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2414, S.A. (DUOF 6097), Ir.-Tur., G.

41. Asphodeline lutea (L.) Reichb.

St 3, Hb 2, 1450 m, 02.06.2012, N.G.
2433, S.A. (DUOF 6393), Med., G.

13. AMARYLLIDACEAE

42. Allium paniculatum L.
paniculatum

St 16, Hb 14, Hb 4, 1942 m, 22.07.2012,
N.G. 2859 (DUOF6740), Med., G.

43. Allium hirtovaginatum Kunth

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2902, S.A., B.T. (DUOF 6743), G.

44. Allium olympicum Boiss.

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3356 (DUOF 6506), E., Eux., G.

subsp.
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45. Allium huber-morathii
Ozhatay & Koyuncu

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2887, S.A., B.T. (DUOF 6742), E., Ir.-
Tur, G.

46. Allium scorodoprasum L. subsp.
rotundum (L.) Stearn

St 8, Hb 15, 1460 m, 11.06.2013, N.G.
3256, Med., G.

47. Allium guttatum Stev.
guttatum

St 13, Hb 5- Hb 11, 1661 m, 22.07.2012,
N.G. 2818, G.

48. Allium guttatum Stev.
sardoum (Moris) Stearn

St 10, Hb 14, 2045 m, 22.07.2012, N.G.
2865 (DUOF 6739), Med., G.

49. Allium cyrilli Ten. subsp. asumaniae
N. Ozhatay&I.Geng

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3042 (DUOF 6748), E., G.

50. Allium efeae N.Ozhatay & 1.Geng

St 14, Hb 19, humid areas, 1625 m,
02.06.2012, N.G. 2436 (DUOF 6750), E., G.

51. Galanthus elwesii Hook.f. var. elwesii

St 18, Hb 16, 1307 m, 30.03.2013, N.G.
2961 (DUOF 6744), E.Med., G.

14. ASPARAGACEAE

52. Scilla bifolia L.

St 2, Hb 19, 1497 m, 21.04.2012, N.G.
2308 (DUOF 6349), Med., G.

53. Prospero autumnale (L.) Speta

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2901, S.A., B.T. (DUOF 6179), G.

54. Ornithogalum pyrenaicum L.

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2591, N.A,,S.A,B.T, G.

55. Ornithogalum
E.D.Clarke

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2511, S.A. (DUOF 6880), G.

56. Ornithogalum neurostegium Boiss.
& C.1.Blanche ex Boiss.*

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2398, S.A. (DUOF 6879), G.

57. Ornithogalum sigmoideum Freyn &
Sint.

St 12, Hb 14, 1970 m, 29.05.2011, Z.D.D.
1110 et al. (DUOF 2942), Euro-Sib., G.

58. Ornithogalum armeniacum Baker*

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2970 (DUOF 6882), E.Med., G.

59. Muscari aucheri (Boiss.) Baker

Kollmann,

subsp.

subsp.

oligophyllum
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St 2, Hb 1, 1481 m, 21.04.2012, N.G.
2310 (DUOF 6093, 6178), E., G.

60. Muscari armeniacum Leichtlin ex
Baker

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2319, N.A., B.T., WS, G.

15. JUNCACEAE

61. Juncus inflexus L. subsp. inflexus

St 13, Hb 20, 1384 m, 20.10.2012, N.G.
2941 (DUOF 6535), H.

62. Juncus conglomeratus L.

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3306, Euro-Sib., H.

63. Juncus anatolicus Snogerup

St 16, Hb 11, 1823 m, 22.07.2012, N.G.
2836 (DUOF 6536); E., E.Med., G.

64. Luzula forsteri(Sm) DC.
caspica Novikov

St 16, Hb 11, 1852 m, 08.06.2013, N.G.
3172 (DUOF 6532), Euro-Sib., H.

65. Luzula spicata (L.) DC.

St 16, Hb 11, 1923 m, 08.06.2013, N.G.
3177, H.

16. CYPERACEAE

66. Eleocharis palustris (L.) Roem. &
Schult.*

St 19, Hb 9, 1204 m, 18.05.2013, N.G.
3043 (DUOF 6875), G.

34. BLYSMUS Panz. ex Schult.

67. Blysmus compressus (L.) Panz. ex
Link subsp. compressus

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3319 (DUOF 6533), G.

68. Carex cuprina (Sandor ex Heuff.)
Nendtv. ex A.Kern.

St 20, Hb 13, 1282 m, 02.06.2013, N.G.
3125, Euro-Sib., H.

69. Carex muricata L. subsp. muricata

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3311-b (DUOF 6874), G.

70. Carex cf. colchica J.Gay*

St 21, Hb 2, 1500 m, 02.06.2012, N.G.
2522, S.A. (DUOF 6873), Euro-Sib., G.

71. Carex stenophylla Wahlenb. subsp.
stenophylloides (V.I.Krecz.) Egorova*

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2351, N.A,, B.T. (DUOF 6871), Ir.-Tur., G.

72. Carex leporina L.

St 22, Hb 14, 1902 m, 26.06.2012, N.G.
2747, S.A., B.T. (DUOF 6869), Euro-Sib., G.

73. Carex pallescens L.

subsp.
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St 16, Hb 4, opening of Hb 11 1942 m,
22.07.2012, N.G. 2854 (DUOF 6872), Eux.,
H.

74. Carex nigra (L.) Reichard subsp.
nigra

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3318 (DUOF 6868); Euro-Sib., G.

17. POACEAE

75. Brachypodium sylvaticum (Huds.)
P.Beauv.

St 22, Hb 14, 2056 m, 05.08.2012, N.G.
2907, S.A., B.T. (DUOF 6250), Euro-Sib., H.
76. Elymus pycnanthus (Godr.) Melderi

St 23, Hb 11, 1742 m, 05.08.2012, N.G.
2921, S.A., B.T., Med., G.

77. Elymus elongatiformis (Drobow)
Assadi*

St 8, Hb 13, 1254 m, 02.06.2013, N.G.
3107 (DUOF 6824), Ir.-Tur., G.

78. Elymus hispidus (Opiz)
Melderissubsp. hispidus

St 8, Hb 13, 1215 m, 27.06.2012, N.G.
2620, S.A., B.T. (DUOF 6212), G.

79. Elymus hispidus (Opiz) Melderis
subsp. barbulatus (Schur) Melderis*

St 8, Hb 13, 1217 m, 27.06.2012, N.G.
2618, S.A., B.T. (DUOF 6823), G.

80. Aegilops triuncialis L.
triuncialis

St 8, Hb 13, 1217 m, 27.06.2012, N.G.
2619, S.A., B.T. (DUOF 6835), WS, TH.

81. Aegilops columnaris Zhukovsky

St 8, Hb 13, 1256 m, 02.06.2013, N.G.
3098 (DUOF 6157), Ir.-Tur., TH.

82. Secale cereale L. var.
(Zhuk.) Kit Tan

St 10, Hb 14, 2045 m, 22.07.2012, N.G.
2875 (DUOF 6828), E., H.

83. Hordeum geniculatum All.*

St 17, Hb 8, 1317 m, 02.06.2012, 3N.G.
2455, S.A. (DUOF 6125), Euro-Sib., TH.

84. Hordeum murinum L. subsp.
leporinum (Link) Arcang.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2377, S.A. (DUOF 6213), TH.

85. Hordeum bulbosum L.

St 8, Hb 13, 1220 m, 02.06.2013, N.G.
3113 (DUOF 6145), G.

86. Taeniatherum caput-medusae (L.)
Nevski subsp. asper (Simonk.) Melderis*

St 7, Hb 13, 1232 m, 11.06.2013, N.G.
3226 (DUOF 6829), TH.

subsp.

ancestrale
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87. Taeniatherum caput-medusae (L.)
Nevski subsp. crinitum (Schreb.) Melderis*

St 21, Hb 2, 1500 m, 02.06.2012, N.G.
2519, S.A. (DUOF 6117), Ir.-Tur., TH.

88. Bromus racemosus L.

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2549-a et al. (DUOF 6845), Euro-Sib., TH.

89. Bromus japonicus Thunb. subsp.
japonicus

St 7, Hb 13, 1232 m, 11.06.2013, N.G.
3224, TH.

90. Bromus squarrosus L.*

St 8, Hb 13, 1227 m, 27.06.2012, N.G.
2603, S.A., B.T. (DUOF 6844), TH.

91. Bromus scoparius L.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2365, S.A. (DUOF 6843), TH.

92. Bromus tectorum L.

St 21, Hb 2, 1500 m, 02.06.2012, N.G.
2526, S.A. (DUOF 6842), TH.

93. Bromus sterilis L.

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2541-a et al. (DUOF 6841), TH.

94. Bromus tomentellus Boiss.*

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2565 et al. (DUOF 6839), Ir.-Tur., H.

95. Helictotrichon pubescens (Huds.)
Schult. & Schult.f. subsp. pubescens

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2792, S.A., B.T. (DUOF 6310), Euro-Sib., H.

96. Arrhenatherum elatius (L.) P.Beauv.
ex J.Presl & C.Presl subsp. elatius

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2890, S.A., B.T. (DUOF 6833), Euro-Sib., H.

97. Arrhenatherum palaestinum Boiss.*

St 8, Hb 13, 1220 m, 02.06.2013, N.G.
3112 (DUOF 6173), E.Med., H.

98. Ventenata dubia (Leers) Coss. &
Durieu

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2367, S.A. (DUOF 6326), Med., TH.

99. Koeleria nitidula Velen.

St 20, Hb 13, 1270 m, 03.06.2013, N.G.
3130, H.

100. Koeleria pyramidata (Lam) P.
Beauv.

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2542-b (DUOF 6161), N.A., S.A., B.T., WS,
H.

101. Deschampsia
P.Beauv.

St 16, Hb 14, Hb 4, Hb 27 1942 m,
22.07.2012, N.G. 2856 (DUOF 6827), H.

caespitosa (L.)

102. Apera intermedia Hack.*

St 13, Hb 15, Hb 22, 1330 m, 26.06.2012,
N.G. 2725 (DUOF 6126), S.A.,, B.T., Ir.-
Tur., TH.

103. Agrostis stolonifera L.

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3307 (DUOF 6210), Euro-Sib., H.

104. Milium vernale M.Bieb. subsp.
vernale

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3044 (DUOF 6219), Med., TH.

105. Anthoxanthum odoratum L. subsp.
alpinum (A.Love & D.Lbve) B.MG.Jones &
Melderis

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2544 et al. (DUOF 6834), Euro-Sib., H.

106. Alopecurus arundinaceus Poir.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3064 (DUOF 6831), Euro-Sib., G.

107. Alopecurus gerardii (All.) Vill. var.
gerardii*

St 16, Hb 11, 1823 m, 22.07.2012, N.G.
2837 (DUOF 6124), Med., H.

108. Phleum bertolonii DC.

St 4, Hb 23, 1885 m, 20.06.2013, N.G.
3285-a (DUOF 6890), H.

109. Phleum montanum K.Koch subsp.
montanum

St 8, Hb 13, 1250 m, 02.06.2013, N.G.
3096 (DUOF 6889), H.

110. Phleum exaratum Griseb. subsp.
exaratum

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2636, S.A., B.T. (DUOF 6888), TH.

111. Festuca cyllenica Boiss. & Heldr.
subsp. uluana Markgr.-Dann.

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2777, S.A., B.T. (DUOF 6215), E., Eux., H.

112. Festuca valesiaca Schleich. ex
Gaudin

St 8, Hb 13, 1229 m, 02.06.2013, N.G.
3101 (DUOF 6891), H.

113. Festuca airoides Lam

St 10, Hb 14, 2060 m, 18.07.2013, N.G.
3297-a (DUOF 6127), Euro-Sib., H.

114. Phleum exaratum (L.) Gray*

St 20, Hb 13, 1282 m, 02.06.2013, N.G.
3122 (DUOF 6838), Euro-Sib., TH.

115. Vulpia muralis (Kunth) Nees*

St 4, Hb 6, 1731 m, 17.06.2013, N.G.
3277 (DUOF 6837), Med., TH.

116. Vulpia myuros (L.) C.C.Gmel.
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St 21, Hb 2, 1500 m, 02.06.2012, N.G.
2515, S.A. (DUOF 6836), Med., TH.

117. Micropyrum tenellum (L.) Link*

St 7, Hb 24, 1374 m, 13.06.2013, N.G.
3259 (DUOF 6211), Med., TH.

118. Poa nemoralis L.

St 16, Hb 11, 1740 m, 09.06.2013, N.G.
3188 (DUOF 6825), H.

119. Poa alpina L. subsp. fallax F. Herm

St 8, Hb 15, 1435 m, 11.06.2014, N.G.
3229, H.

120. Poa bulbosa L.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2369, S.A. (DUOF 6826), H.

121. Eremopoa altaica (Trin.) Roshev.*

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3203 (DUOF 6175), Ir.-Tur., TH.

122. Dactylis glomerata L.
hispanica (Roth) Nyman

St 8, Hb 13, 1220 m, 02.06.2013,
3114 (DUOF 6123), H.

123. Cynosurus cristatus L.

St 10, Hb 21, 1975 m, 18.07.2013, N.G.
3323 (DUOF 6311), H.

124. Briza media L.

St 1, Hb 13, 1426 m, 28.06.2012,
2675, S.A., B.T. (DUOF 6121), G.

125. Briza humilis M.Bieb.

St 20, Hb 13, 1280 m, 03.06.2013, N.G.
3126-a, TH.

126. Melica ciliata L. subsp. ciliata

St 24, Hb 24, 1665 m, 14.06.2013, N.G.
3268 (DUOF 6153), WS, H.

127. Stipa holosericea Trin.*

St 8, Hb 13, 1254 m, 02.06.2013,
3106 (DUOF 6317), Ir.-Tur., H.

128. Bothriochloa ischaemum (L.) Keng

St 8, Hb 13, 1227 m, 27.06.2012, N.G.
2601, S.A., B.T. (DUOF 6122), H.

129.  Oryzopsis  coerulescens (Desf.)
Hack.*

St 2, Hb 17, 1483 m, 22.07.2014, N.G.
3369, N.A,, S.A., C. Bulut (DUOF 6830), H.

18. PAPAVERACEAE

130. Papaver pilosum Sibth. & Sm.
subsp. pilosum

St 16, Hb 4, Hb 27, 1942 m, 22.07.2012,
N.G. 2853 (DUOF 6735), E., H.

131. Papaver fugax Poir. var. platydiscus
Cullen*

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3353 (DUOF 6732), E., Ir.-Tur., H.

subsp.

N.G.

N.G.

N.G.
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132. Papaver L.
argemone*

St 8, Hb 19, Hb 4, 1246 m, 09.05.2014,
N.G. 3345 (DUOF 6736), TH.

133. Corydalis wendelboi Lidén subsp.
congesta Liden & Zetterl.

St 3, Hb 20, 1486 m, 05.05.2012, N.G.
2336, N.A., B.T. (DUOF 6082), E., G.
134. Fumaria officinalis L.

officinalis

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2974 (DUOF 6731), TH.

135. Fumaria vaillantii Loisel.*

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2417, S.A. (DUOF 6180), TH.

19. BERBERIDACEAE

136. Berberis crataegina DC.

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2905, S.A., B.T. (DUOF 6246), Ir.-Tur.,
NaP.

20. RANUNCULACEAE

137. Nigella arvensis L. var. glauca
Boiss.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2687, S.A., B.T. (DUOF 6092), WS, TH.

138. Caltha palustris L.*

St 16, Hb 25, 1861 m, 18.05.2013, N.G.
3019 (DUOF 6886), H.

139. Anemone blanda Schott & Kotschy

St 22, Hb 14, 1982 m, 02.06.2012, N.G.
2500, S.A. (DUOF 6169), CH.

140. Ranunculus brutius Ten.

St 24, Hb 11, 1572 m, 07.06.2013, N.G.
3166 (DUOF 6315), Euro-Sib., G.

141. Ranunculus dissectus
subsp. sibthorpii P.H.Davis

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2510, S.A. (DUOF 6115), G.

142. Ranunculus repens L.

St 1, Hb 1, 1302 m, 11.06.2013, N.G.
3218 (DUOF 6389), WS, H.

143. Ranunculus constantinopolitanus
(DC.) d’Urv.

St 16, Hb 2, 1827 m, 09.06.2013, N.G.
3194 (DUOF 6388), WS, H.

144, Ranunculus reuterianus Boiss.*

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2400, S.A. (DUOF 6235), E., G.

145. Ranunculus rumelicus Griseb.

St 25, Hb 5, 1231 m, 29.05.2011, Z.D.D.
1054 et al. (DUOF 2906), E.Med., G.

146. Ranunculus illyricus L.
illyricus

argemone subsp.

subsp.

M.Bieb.

subsp.
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St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2371, S.A. (DUOF 6170), WS, G.

147. Ranunculus lateriflorus DC.

St 20, Hb 9, 1206 m, 18.05.2013, N.G.
3032 (DUOF 6885), Hyd.

148. Ranunculus peltatus Schrank subsp.
fucoides (Freyn) Mufioz Garm

St 20, Hb 9, 1206 m, 18.05.2013, N.G.
3033 (DUOF 6884), Med., Hyd.

149. Ceratocephala falcata (L.) Pers.*

St 8, Hb 15, 1307 m, 30.03.2013, N.G.
2966 (DUOF 6883), WS, TH.

21. SAXIFRAGACEAE

150. Saxifraga exarata Vill. var. exarata

St 7, Hb 11, Hb 4, 1455 m, 19.05.2013,
N.G. 3072 (DUOF 6503), Euro-Sib.

151. Saxifraga tridactylites L.

St 6, Hb 5, 1270 m, 29.05.2011, Z.D.D.
1074 et al. (DUOF 2888), Med., TH.

152. Saxifraga rotundifolia L. subsp.
rotundifolia

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2408, S.A. (DUOF 6502), Euro-Sib., H.

153. Saxifraga cymbalaria L.

St 3, Hb 26, 1450 m, 02.06.2012, N.G.
2406, S.A. (DUOF 6295), TH.

22. CRASSULACEAE

154. Phedimus obtusifolius (C.A.Mey.)’t
Hart

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2701, S.A., B.T. (DUOF 6866), H.

155. Umbilicus luteus (Huds.) Webb &
Berthel . *

St 16, Hb 14, Hb 4, Hb 27, 1942 m,
22.07.2012, N.G. 2876, S.A. (DUOF 6299),
G.

156. Sedum amplexicaule DC. subsp.
tenuifolium (Sm.) Greuter & Burdet*

St 8, Hb 15, 1474 m, 11.06.2013, N.G.
3231 (DUOF 6332), Med., H.

157. Sedum album L.

St 8, Hb 15, 1289 m, 13.06.2013,
3247 (DUOF 6865), H.

158. Sedum confertiflorum Boiss.*

St 16, Hb 2, 1790 m, 09.06.2013,
3250 (DUOF 6864), E.Med., TH.

159. Sedum litoreum  Guss.
litoreum*

St 24, Hb 4, 1668 m, 14.06.2013,
3332 (DUOF 6867), Med., TH.

160. Sedum caespitosum (Cav.) DC.

St 13, Hb 4, 1370 m, 29.05.2011,
observation, TH.

N.G.

N.G.

var.

N.G.
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161. Sedum pallidum M.Bieb.*

St 7, Hb 24, 1381 m, 13.06.2013, N.G.
3258-a (DUOF 6372), Eux., TH.

162. Sempervivum armenum Boiss. &
A.Huet var. armenum

St 23, Hb 11, 1742 m, 05.08.2012, N.G.
2916, S.A., B.T. (DUOF 6248), E., Eux., H.

23. VITACEAE

163. Vitis vinifera L.

St 7, Hb 13, 1219 m, 11.06.2013, N.G.
3227-a (DUOF 6430), NaP.

24. FABACEAE (LEGUMINOSAE)

164. Genista tinctoria L.

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2783, S.A., B.T. (DUOF 6316), Euro-Sib.,
CH.

165. Colutea cilicica Boiss. & Balansa

St 20, Hb 13, 1270 m, 03.06.2013, N.G.
3131 (DUOF 6756), WS, MiP.

166. Astragalus coodei D.F.Chamb. &
V.A.Matthews

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2387, S.A. (DUOF 6152), Ir.-Tur., CH.

167. Astragalus glycyphylloides DC.

St 18, Hb 28, 1491 m, 06.06.2013, N.G.
3153, Euro-Sib., CH.

168. Astragalus microcephalus Willd.

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2642, S.A., B.T. (DUOF 6334), CH.

169. Astragalus plumosus Willd.

St 23, Hb 11, 1742 m, 05.08.2012, N.G.
2915, S.A,, B.T. (DUOF 6327), Ir.-Tur., CH.

170. Astragalus brachypterus Fisch.

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2776, S.A., B.T., CH.

171. Astragalus oleifolius DC.

St 16, Hb 14, Hb 4, 1942 m, 22.07.2012,
N.G. 2843 (DUOF 5518), Ir.-Tur., CH.

172. Astragalus amoenus Fenzl

St 10, Hb 14, 2058 m, 18.07.2013, N.G.
3302, E., Ir.-Tur., CH.

173. Cicer anatolicum Alef.*

St 13, Hb 28, 1491 m, 06.06.2013, N.G.
3151, Ir.-Tur., CH.

174. Vicia cracca L. subsp. cracca

St 13, Hb 17, 1422 m, 26.06.2012, N.G.
2741, S.A., B.T. (DUOF 6281), Euro-Sib.,
CH.

175. Vicia pubescens Link

St 25, Hb 5, 1231 m, 29.05.2011, Z.D.D.
1002 et al. (DUOF 2914), Med., TH.

176. Vicia ervilia (L.) Willd.
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St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2394, S.A. (DUOF 6217), TH.

177. Vicia hirsuta (L.) Gray

St 20, Hb 13, 1272 m, 02.06.2013, N.G.
3118, TH.

178. Vicia sativa L. subsp. nigra (L.)
Ehrh. var. nigra

St 20, Hb 13, 1272 m, 02.06.2013, N.G.
3139, TH.

179. Lens nigricans (M.Bieb.) Godr.*

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2596 et al. (DUOF 6290), Med., TH.

180. Lathyrus brachypterus Celak.

St 26, Hb 15, Hb 22, 1338 m, 08.06.2012,
N.G. 2576 et al. (DUOF 6285), E., Ir.-Tur.,
H.

181. Lathyrus digitatus (M.Bieb.) Fiori

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2358, N.A,, B.T. (DUOF 6279), E.Med., H.

182. Lathyrus pratensis L.

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2425, S.A. (DUOF 6286), Euro-Sib., H.

183. Lathyrus czeczottianus Béssler

St 1, Hb 10, 1448 m, 28.06.2012, N.G.
2657, S.A., B.T. (DUOF 6325), E., Euro-
Sib., H.

184. Lathyrus saxatilis (Vent.) Vis.*

St 13, Hb 29, Hb 4, 1382 m, 30.04.2013,
N.G. 3003 (DUOF 6308), Med., TH.

185. Lathyrus sphaericus Retz.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2477, S.A. (DUOF 6282), Med.,TH.

186. Lathyrus cicera L.

St 8, Hb 13, 1220 m, 02.06.2013, N.G.
3110, Med., TH.

187. Lathyrus nissolia L.

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2558 et al. (DUOF 6283), N.G. 3165-b, WS,
TH.

188. Ononis spinosa L. subsp. leiosperma
(Boiss.) Sirj.

St 13, Hb 20, 1384 m, 20.10.2012, N.G.
2944 (DUOF 6278), WS, CH.

189. Trifolium repens L. var. repens

St 1, Hb 1, 1260 m, 11.06.2013, N.G.
3223 (DUOF 6354), H.

190. Trifolium hybridum L.
anatolicum (Boiss.) Boiss.

St 10, Hb 14, 2045 m, 22.07.2012, N.G.
2864 (DUOF 6356), H.

191. Trifolium nigrescens Viv. subsp.
nigrescens*

var.
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St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3052 (DUOF 6304), TH.

192. Trifolium campestre Schreb. subsp.
campestre var. campestre

St 20, Hb 30, 1282 m, 18.05.2013, N.G.
3037, Med., TH.

193. Trifolium medium L. var. medium

St 1, Hb 10, 1462 m, 08.06.2012, N.G.
2556, N.A,, S.A,B.T., H.

194. Trifolium caudatum Boiss.

St 22, Hb 14, 1902 m, 20.06.2013, N.G.
3288, E., H.

195. Trifolium elongatum Willd.

St 13, Hb 28, 1574 m, 06.06.2013, N.G.
3156, E., H.

196. Trifolium striatum L.

St 8, Hb 13, 1250 m, 02.06.2013, N.G.
3092-b (DUOF 6309), TH.

197. Trifolium arvense L. var. arvense

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2631, S.A,, B.T., WS, TH.

198. Melilotus bicolor Boiss. & Balansa

St 8, Hb 15, 1460 m, 11.06.2013, N.G.
3235, E., Ir.-Tur., TH.

199. Medicago lupulina L.

St 7, Hb 17, 1290 m, 22.07.2014, N.G.
3379 ve dig., H.

200. Medicago sativa L. subsp. sativa

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
3386 (DUOF 6755), H.

201. Medicago x varia Martyn

(M. sativa x M. falcata)

St 13, Hb 2, stony areas, Hb 18, 1313 m,
26.06.2012, N.G. 2755, S.A., B.T. (DUOF
6320), H.

202. Medicago minima (L.) Bartal. var.
minima

St 20, Hb 13, 1272 m, 02.06.2013, N.G.
3117, Med., TH.

203. Medicago rigidula (L.) All. var.
rigidula*

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2649, S.A., B.T. (DUOF 6288), WS, TH.

204. Dorycnium graecum (L.) Ser.

St 1, Hb 1, 1350 m, 10.06.2013, N.G.
3208-c (DUOF 6329), Eux., CH.

205. Lotus corniculatus
corniculatus

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2703, S.A., B.T. (DUOF 6357), H.

206. Lotus corniculatus L. var. alpinus
Ser.

L. var.
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St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2441, S.A. (DUOF 6318), H.

207. Lotus aegaeus (Griseb.) Boiss.

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2633, S.A., B.T. (DUOF 6323), Ir.-Tur., CH.

208. Anthyllis vulneraria L. subsp.
praepropera (Kerner) Bornm.*

St 1, Hb 10, 1385 m, 28.06.2012, N.G.
2664, S.A., B.T. (DUOF 6321), Med., H.

209. Securigera varia (L.) Lassen

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2894, S.A,, B.T. (DUOF 6376), WS,
CH.

210. Onobrychis oxyodonta Boiss. var.
oxyodonta

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2645, S.A., B.T. (DUOF 6757), WS, CH.

25. POLYGALACEAE

211. Polygala anatolica Boiss. & Heldr.

St 24, Hb 6, 1614 m, 07.06.2013, N.G.
3164 (DUOF 6397), WS, CH.

26. ROSACEAE

212. Prunus spinosa L.

St 8, Hb 2, Hb 4, 1471 m, 20.10.2012,
N.G. 2955 (DUOF 6857), Euro-Sib., NaP.

213. Prunus divaricata Ledeb. subsp.
divaricata

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2385, S.A. (DUOF 6392), MeP.

214. Prunus cocomilia Ten.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2384, S.A. (DUOF 6856), MiP.

215. Cerasus mahaleb (L.) Mill. var.
mahaleb

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2643, S.A., B.T. (DUOF 6759), MiP.

216. Filipendula vulgaris Moench

St 13, Hb 10, Hb 19 slope, 1397 m,
18.07.2013, N.G. 3326 (DUOF 6158), Euro-
Sib., H.

217. Rubus idaeus L. subsp. idaeus

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2881, S.A., B.T., S.A., B.T., Euro-Sib., NaP.

218. Rubus canescens DC. var.
canescens

St 18, Hb 2, Hb 15, Hb 18, 1313 m,
26.06.2012, N.G. 2761, S.A., B.T.; Euro-
Sib., NaP.

219. Potentilla argentea L.

St 7, Hb 24, 1477 m, 12.06.2013, N.G.
3257 (DUOF 6381), H.

220. Potentilla calabra Ten.
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St 24, Hb 4, 1665 m, 14.06.2013, N.G.
2917, Med., H.

221. Potentilla recta L.

St 24, Hb 24, 1665 m, 14.06.2013, N.G.
3267 (DUOF 6328), H.

222. Potentilla micrantha Ramond ex
DC.

St 16, Hb 25, 1861 m, 18.05.2013, N.G.
3022, G.

223. Fragaria vesca L.

St 7, Hb 4, slope, 1531 m, 02.06.2012,
N.G. 2491, S.A. (DUOF 6760); H.

224. Sibbaldia parviflora Willd. var.
parviflora

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2779, S.A., B.T. (DUOF 6363), CH.

225. Geum coccineum Sibth. & Sm.*

St 7, Hb 10, 1396 m, 09.05.2014, N.G.
3352, Euro-Sib., H.

226. Geum urbanum L.

St 16, Hb 11, 1776 m, 08.06.2013, N.G.
3181 (DUOF 6358), Euro-Sib., H.

227. Agrimonia eupatoria L.
eupatoria

St 20, Hb 13, 1257 m, 03.06.2013, N.G,,
observation, H.

228. Sanguisorba officinalis L.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2376, S.A. (DUOF 6859), H.

229. Sanguisorba minor Scop. subsp.
balearica (Bourg. ex Nyman) Mufioz Garm
& C.Navarro

St 20, Hb 30, 1282 m, 18.05.2013, N.G.
3041 (DUOF 6858), WS, H.

230. Alchemilla valdehirsuta Buser

St 16, Hb 14, Hb 4, Hb 27, 1942 m,
22.07.2012, N.G. 2850, G.

231. Alchemilla compactilis Juz.

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2787, S.A., B.T. (DUOF 6361), G.

232. Alchemilla pseudocartalinica Juz.

St 16, Hb 2, 1823 m, 09.06.2013, N.G.
3195 (DUOF 6373), G.

233. Alchemilla mollis (Buser) Rothm

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3309 (DUOF 6374), G.

234. Rosa marginata Wallr.

St 13, Hb 10, Hb 19, 1475 m, 23.09.2012,
N.G. 2923, M.A. (DUOF 6861), Euro-Sib.,
NaP.

235. Rosa pulverulenta M.Bieb.

St 4, Hb 4, 1715 m, 18.06.2013, N.G.
3338 (DUOF 6347), NaP.

subsp.
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236. Rosa iberica Stev.

St 4, Hb 4, 1781 m, 17.06.2013, N.G.
3274 (DUOF 6378), NaP.

237. Rosa canina L.

St 4, Hb 4, 1715 m, 18.06.2013, N.G.
3280 (DUOF 6375), MiP.

238. Cotaneaster nummularius Fisch. &
C.A.Mey.

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2580, N.A,, S.A, B.T., WS, MiP.

239. Crataegus tanacetifolia (Poir.) Pers.

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2420, S.A., E., MeP.

240. Crataegus orientalis Pallas ex
M.Bieb. var. orientalis

St 13, Hb 10, Hb 19, 1475 m, 23.09.2012,
N.G. 2924, M.A., WS, MiP.

241. Crataegus monogyna Jacg. subsp.
monogyna

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3051, MeP.

242. Sorbus umbellata Fritsch

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2880, S.A., B.T. (DUOF 6855), MeP.

243. Malus sylvestris (L.) Mill. subsp.
orientalis (Uglitzk.) Browicz var. orientalis

St 14, Hb 19, 1431 m, 05.05.2012, N.G.
2313, N.A,, B.T. (DUOF 6758), WS, MeP.

244. Pyrus elaeagnifolia Pall. subsp.
elaeagnifolia

St 3, Hb 2, 1450 m, 02.06.2012, N.G.
2429, S.A. (DUOF 6762), MiP.

245. Pyrus elaeagnifolia Pall. subsp.
kotschyana (Boiss.) Browicz

St 8, Hb 2, Hb 4, 1471 m, 20.10.2012,
N.G. 2954 (DUOF 6761),, MiP.

27. RHAMNACEAE

246. Paliurus spina-christi P. Mill.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2683, S.A., B.T. (DUOF 6084), MiP.

247. Rhamnus thymifolia Bornm.

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2634, S.A., B.T. (DUOF 6239), E., NaP.

28. URTICACEAE

248. Urtica dioica L. subsp. dioica

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2450, S.A. (DUOF 6245), Euro-Sib., H.

249. Parietaria lusitanica L.*

St 8, Hb 13, 1215 m, 27.06.2012, N.G.
2626, S.A., B.T. (DUOF 6189), Med., TH.

29. FAGACEAE

250. Quercus pubescens Willd. subsp.
pubescens
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St 1, Hb 10, 1385 m, 28.06.2012, N.G.
2673, S.A., B.T. (DUOF 6746), MeP.

30. EUPHORBIACEAE

251. Euphorbia condylocarpa M.Bieb.

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2317, N.A., B.T. (DUOF 6495), G.

252. Euphorbia stricta L.

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2426, S.A., B.T. (DUOF 6437), Euro-
Sib., TH.

253. Euphorbia taurinensis All.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2705, S.A., B.T. (DUOF 6445), TH.

254. Euphorbia falcata L. subsp. falcata
var. galilaea

St 8, Hb 13, 1215 m, 27.06.2012, N.G.
2627, S.A., B.T. (DUOF 6496), WS, TH.

255. Euphorbia anacampseros Boiss.
var. anacampseros

St 8, Hb 4, Hb 2, 1248 m, 30.04.2013,
N.G. 2983 (DUOF 6369), E., H.

256. Euphorbia myrsinites L. subsp.
myrsinites

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2802, S.A., B.T. (DUOF 6386), H.

31. SALICACEAE

257. Salix alba L. subsp. alba

St 7, Hb 11, Hb 19, slope, 1622 m,
02.06.2012, N.G. 2497, S.A. (DUOF 6296),
WS, MeP.

258. Salix caprea L.

St 7, Hb 11, Hb 19, slope, 1622 m,
02.06.2012, N.G. 2496, S.A. (DUOF 6298);
Euro-Sib., MeP.

259. Salix amplexicaulis Bory & Chaub.

St 7, Hb 17, 1290 m, 22.07.2014, N.G.
3380 et al. (DUOF 6457), Med., MiP.

260. Populus tremula L. subsp. tremula

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2561 et al. (DUOF 6297), Euro-Sib., MeP.

261. Populus nigra L. subsp. nigra

St 5, Hb 19, 1115 m, 05.05.2012, N.G.
2316 (DUOF 6236), N.A., B.T., Euro-Sib.,
MeP.

32. VIOLACEAE

262. Viola odorata L.

St 3, Hb 3, 1486 m, 05.05.2012, N.G.
2339, N.A,, B.T. (DUOF 6270), H.

263. Viola sieheana W. Becker

St 16, Hb 11, 1852 m, 08.06.2013, N.G.
3175 (DUOF 6360), H.

264. Viola kitaibeliana Roem & Schult.
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St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2546-b et al. (DUOF 6271), TH.

265. Viola gracilis Sibth. & Sm

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2512, S.A. (DUOF 6269), H.

33. HYPERICACEAE
(GUTTIFERAE)

266. Hypericum scabrum L.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2458, S.A. (DUOF 6225), Ir.-Tur., CH.

267. Hypericum venustum Fenzl

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3315, CH.

268. Hypericum linarioides Bosse subsp.
linarioides

St 10, Hb 14, 2072 m, 26.06.2012,
2793, S.A., B.T. (DUOF 6448), CH.

269. Hypericum montbretii Spach.

St 3, Hb 4, 1450 m, 02.06.2012,
2412, S.A. (DUOF 6232), CH.

270. Hypericum orientale L.

St 17, Hb 4, 1389 m, 02.06.2012,
2397, S.A. (DUOF 6233), CH.

271. Hypericum perforatum L.

St 20, Hb 8, 1309 m, 04.06.2013,
3134-a, CH.

34. GERANIACEAE

272. Geranium lucidum L.

St 20, Hb 13, 1282 m, 02.06.2013,
3124; TH.

273. Geranium purpureum Vill.

St 27, Hb 1, 1500 m, 02.06.2012,
2487, S.A. (DUOF 6266), TH.

274. Geranium dissectum L.

St 6, Hb 5, 1270 m, 29.05.2011, Z.D.D.
1070 et al. (DUOF 2927), WS, TH.

275. Geranium macrostylum Boiss.

St 27, Hb 1, 1500 m, 02.06.2012, N.G.
2469, S.A. (DUOF 6265), E.Med., G.

276. Geranium asphodeloides Burmf.
subsp. asphodeloides

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3310 (DUOF 6370), Euro-Sib., G.

277. Geranium pyrenaicum Burmf.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.,
2462, S.A. (DUOF 6294), H.

278. Erodium cicutarium (L.) L Hér.
subsp. cicutarium

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3059, TH.

279. Erodium acaule (L.) Becherer &
Thell.*

N.G.

N.G.

N.G.

N.G.

N.G.

N.G.
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St 8, Hb 15, 1477 m, 12.06.2013, N.G.
3233, Med., H.

280. Pelargonium endlicherianum Fenzl

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2692, S.A., B.T. (DUOF 6554), Ir.-Tur., G.

35. ONAGRACEAE

281. Epilobium angustifolium L.

St 24, Hb 6, 1614 m, 07.06.2013, N.G.
3162, WS, H.

282. Epilobium hirsutum L.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2686, S.A., B.T. (DUOF 6456), WS, H.

283. Epilobium tetragonum L. subsp.
tetragonum

St 4, Hb 4, Hb 6, 1777 m, 05.08.2012,
N.G. 2893, S.A,, B.T. (DUOF 6196), TH.

284. Epilobium tetragonum L. subsp.
lamyii (F.W.Schultz) Nyman*

St 16, Hb 11, 1823 m, 22.07.2012, N.G.
2841-a (DUOF 6454), Euro-Sib., H.

285. Epilobium minutiflorum Hausskn.*

St 16, Hb 11, 1823 m, 22.07.2012, N.G.
2841-b, Ir.-Tur., TH.

286. Epilobium ponticum Hausskn.*

St 22, Hb 14, 1902 m, 26.06.2012, N.G.
2746, S.A., B.T. (DUOF 6345), G.

36. MALVACEAE

287. Malva alcea L.*

St 28, Hb 4, 1730 m, 09.06.2013, N.G.
3251 (DUOF 6505), H.

288. Malva neglecta Wallr.

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3198-a (DUOF 6154), S.A., B.T., TH.

289. Alcea apterocarpa (Fenzl) Boiss.

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3355, Ir.-Tur., H.

37. THYMELAEACEAE

290. Daphne oleoides Schreb. subsp.
oleoides

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2799, S.A., B.T. (DUOF 6244), CH.

291. Thymelaea passerina (L.) Casson &
Germ

St 8, Hb 13, 1253 m, 27.06.2012, N.G.,
S.A., B.T., observation, TH.

38. CISTACEAE

292. Cistus laurifolius L.

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2328, N.A., B.T. (DUOF 6083), Med., CH.

293. Helianthemum nummularium (L.)
Mill. subsp. nummularium

St 13, Hb 28, 1409 m, 05.06.2013, N.G.
3144 (DUOF 6450), CH.
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294. Helianthemum
Mill.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2468, S.A. (DUOF 6151), Med., TH.

39. RESEDACEAE

295. Reseda lutea L. var. lutea

St 25, Hb 5, 1231 m, 29.05.2011, Z.D.D.
1021 et al. (DUOF 2890), WS, H.

40. BRASSICACEAE (CRUCIFERAE)

296. Lepidium perfoliatum L.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3048 (DUOF 6553), WS, H.

297. Lepidium draba L.*

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3054 (DUOF 6540), WS, H.

298. lsatis cappadocica Desv. subsp.
alyssifolia (Boiss.) P.H.Davis

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3090 (DUOF 6543), E., Ir.-Tur., H.

299. Thlaspi perfoliatum L.

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2345 (DUOF 6089), N.A., B.T., WS, TH.

300. Noccaea phrygia (Borm) F.K.Mey.*

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2501, S.A. (DUOF 6140), E., H.

301. Capsella bursa-pastoris (L.) Medik.

St 8, Hb 13, 1293 m, 09.05.2014, N.G.
3347 (DUOF 6552), WS, H.

302. Capsella rubella Reut.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2364-a, S.A. (DUOF 6263), Med., H.

303. Bornmuellera cappadocica (Willd.)
Cullen & T.R.Dudley*

St 24, Hb 6, 1614 m, 07.06.2013, N.G.
3160 (DUOF 6558); E., Ir.-Tur., CH.

304. Alyssum desertorum Stapf.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2479 (DUOF 6243), WS, TH.

305. Alyssum minutum Schlecht. ex
DC.*

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2393, S.A. (DUOF 6163), TH.

306. Alyssum umbellatum Desv.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3050 (DUOF 6545), N.G. 3058, TH.

307. Alyssum sibiricum Willd.

St 14, Hb 19, 1410 m, 02.06.2012, N.G.
2447, S.A. (DUOF 6241), WS, CH.

308. Alyssum condensatum Boiss. &
Hausskn. subsp. condensatum

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2790, S.A., B.T. (DUOF 6546), CH.

ledifolium  (L.)
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309. Alyssum murale Waldst. & Kit.
subsp. murale var. murale

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2637, S.A., B.T. (DUOF 6090), WS, CH.

310. Draba muralis L.

St 16, Hb 2, 1819 m, 09.06.2013, N.G.
3204 (DUOF 6550), TH.

311. Draba verna L.*

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2978 (DUOF 6541), WS, TH.

312. Arabis alpina L. subsp. alpina

St 5, Hb 19, 1115 m, 05.05.2012, N.G.
2314, N.A., B.T. (DUOF 6091), WS, H.

313. Turritis laxa (Sibth. & Sm.) Hayek*

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2405, S.A. (DUOF 6165), TH.

314. Nasturtium officinale R. Br., Aiton

St 5, Hb 25, 1465 m, 05.05.2012, N.G.
2323, N.A,, B.T. (DUOF 6166), WS, G.

315. Barbarea trichopoda Hausskn. ex
Bornm.

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2333, N.A,, B.T. (DUOF 6264), E., Med., H.

316. Barbarea plantaginea DC.*

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2899, S.A,, B.T. (DUOF 6341), WS, H.

317. Barbarea brachycarpa Boiss. subsp.
brachycarpa var. brachycarpa

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3079 (DUOF 6551), Ir.-Tur., H.

318. Cardamine tenera S.G.Gmel.
C.A.Mey.*

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2789-b, S.A., B.T. (DUOF 6538), Hirkano-
Eux., H.

319. Cardamine hirsuta L.

St 6, Hb 26, 1270 m, 29.05.2011, Z.D.D.
1068 et al. (DUOF 2895), WS, TH.

320. Hesperis bicuspidata (Willd.) Poir.

St 7, Hb 11, 1865 m, 02.06.2012, N.G.
2499, S.A. (DUOF 6088), E., Ir.-Tur., H.

321. Erysimum leucanthemum (Stephan
ex Willd.) B.Fedtsch.*

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2442, S.A. (DUOF 6262), H.

322. Erysimum cf. kartalHb 24ense Yild.

St 16, Hb 14, Hb 4, Hb 27, 1942 m,
22.07.2012, N.G. 2855 (DUOF 6429), E.,
Eux., H.

323. Sisymbrium officinale (L.) Scop.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3057 (DUOF 6547), WS, TH.

324. Sisymbrium altissimum L.*

ex
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St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3055 (DUOF 6549), WS, TH.

325. Descurainia sophia (L.) Webb ex
Prantl subsp. sophia

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3056 (DUOF 6539), WS, TH.

41. SANTALACEAE

326. Thesium billardieri Boiss.

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2569 et al. (DUOF 6202), Ir.-Tur., H.

42. LORANTHACEAE

327. Viscum album L. subsp. album

St 21, Hb 10, P. nigra Uzeri, 1276 m,
30.03.2013, N.G. 2957 (DUOF 6453), MeP.

43. PLUMBAGINACEAE

328. Plumbago europaea L.*

St 13, Hb 8, 1424 m, 23.09.2012, N.G.
2927, M.A. (DUOF 6444), Euro-Sib., H.

44. POLYGONACEAE

329. Polygonum setosum Jacq. subsp.
setosum*

St 13, Hb 4, 1566 m, 19.06.2013, N.G.
3333 (DUOF 6331), Ir.-Tur., CH.

330. Polygonum cognatum Meissn.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2449, S.A. (DUOF 6273), CH.

331. Polygonum aviculare L.

St 22, Hb 14, 2056 m, 05.08.2012, N.G.
2911, S.A., B.T. (DUOF 6272), WS, TH.

332. Polygonum convolvulus L.

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
3387 (DUOF 6458), H.

333. Rumex acetosella L.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3061 (DUOF 6138), WS, H.

334. Rumex tuberosus
tuberosus

St 4, Hb 6, 1777 m, 05.08.2012, N.G.
2891, S.A.,B.T., G.

335. Rumex alpinus L.

St 7, Hb 20, 1622 m, 02.06.2012, N.G.
2494-3, b, S.A. (DUOF 6221, 6222), G.

45. CARYOPHYLLACEAE

336. Eremogone ledebouriana (Fenzl)
Ikonn.

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2653, S.A., B.T. (DUOF 6499), E., CH.

337. Minuartia hirsuta (M Bieb.) Hand.-
Mazz. subsp. falcata (Gris.) Mattf.

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2781, S.A.,B.T., H.

338. Minuartia juniperina (L.) Maire &
Petitm.*

L. subsp.
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St 8, Hb 15, 1322 m, 13.06.2013, N.G.
3262 (DUOF 6482), CH.
339. Cerastium
O.Schwarz*

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2980 (DUOF 6466), TH.

340. Cerastium purpurascens Adams

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2506, S.A. (DUOF 6470), H.

341. Cerastium dichotomum L. subsp.
dichotomum™*

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2404, S.A. (DUOF 6483), TH.

342. Cerastium glomeratum Thuill.

St 8, Hb 19, 1248 m, 30.04.2013, N.G.
2988 (DUOF 6478), WS, TH.

343. Moenchia mantica (L.) Bartl.
subsp. mantica

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2480, S.A. (DUOF 6479), TH.

344. Spergularia rubra (L.) J. & C. Presl

St 22, Hb 14, 2056 m, 05.08.2012, N.G.
2912, S.A., B.T. (DUOF 6486), WS, H.

345. Herniaria incana Lam

St 13, Hb 15, Hb 22, 1330 m, 26.06.2012,
N.G. 2718, S.A,, B.T. (DUOF 6529), CH.

346. Telephium imperati L. subsp.
orientale (Boiss.) Nyman

St 20, Hb 8, 1303 m, 04.06.2013, N.G.
3141 (DUOF 6462), H.

347. Dianthus leucophaeus Sm.

St 22, Hb 14, 1902 m, 26.06.2012, N.G.
2743, S.A., B.T. (DUOF 6485); E., H.

348. Dianthus crinitus Sm. var. crinitus

St 24, Hb 4, 1642 m, 14.06.2013, N.G.
3331 (DUOF 6463), H.

349. Dianthus carmelitarum Reut. ex
Boiss.*

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3360 (DUOF 6461), E., Euro-Sib., H.

350. Dianthus lydus Boiss.

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2629, S.A., B.T. (DUOF 6475), E., H.

351. Dianthus capitatus J.St.-Hil.*

St 20, Hb 13, 1282 m, 02.06.2013, N.G.
3121 (DUOF 6468), Euro-Sib., H.

352. Petrorhagia alpina
P.W.Ball & Heywood subsp. alpina

St 4, Hb 23, 1885 m, 20.06.2013, N.G.
3287 (DUOF 6465), TH.

353. Petrorhagia alpina
P.W.Ball & Heywood subsp.
(Boiss.) P.W.Ball & Heywood*

dubium  (Bastard)

(Hablitz)

(Hablitz)
olympica



International Forestry Symposium (IFS 2016)
07-10 December 2016, Kastamonu/TURKEY

Proceedings

St 10, Hb 21, 1983 m, 18.07.2013, N.G.
3322, TH.

354. Velezia pseudorigida Hub.-Mor.*

St 8, Hb 15, 1368 m, 12.06.2013, N.G.
3240-a (DUOF 6136), E., E.Med., TH.

355. Saponaria chlorifolia Kunze*

St 1, Hb 1,1350 m, 10.06.2013, N.G.
3208-a (DUOF 6186), E., E.Med., TH.

356. Silene italica (L.) Pers. subsp. italica

St 13, Hb 1, 1340 m, 10.06.2013, N.G.
3339 (DUOF 6487), Med., H.

357. Silene olympica Boiss. var. olympica

St 4, Hb 23, 1885 m, 20.06.2013, N.G.
3285-b (DUOF 6346), E., Ir.-Tur., CH.

358. Silene supina M.Bieb.
pruinosa (Boiss.) Chowdhuri*

St 7, Hb 17, 1290 m, 22.07.2014, N.G.
3377 et al. (DUOF 6473), CH.

359. Silene vulgaris (Moench) Garcke
var. vulgaris

St 13, Hb 11, 1728 m, 26.06.2012, N.G.
2775, S.A., B.T. (DUOF 6477),

CH.

360. Silene rhynchocarpa Boiss.*

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2409, S.A. (DUOF 6480), E.Med., CH.

360. Silene compacta Fisch. ex Hornem

St 1, Hb 19, 1420 m, 28.06.2012, N.G.
2658, S.A., B.T. (DUOF 6476), WS, H.

361. Scleranthus annuus L. subsp.
annuus

St 10, Hb 14, 2073 m, 02.06.2012, N.G.
2508, S.A. (DUOF 6257), WS, TH.

46. AMARANTHACEAE
(CHENOPODIACEAE)

362. Chenopodium botrys L.

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2900, S.A,, B.T. (DUOF 6256), Med., TH.

363. Chenopodium foliosum Asch.

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3198-b (DUOF 6722), H.

364. Chenopodium album L.
album var. album

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
3389 (DUOF 6721), TH.

47. PORTULACACEAE

365. Montia arvensis Wallr.

St 6, Hb 5, 1270 m, 29.05.2011, Z.D.D.
1086 et al. (DUOF 2932), TH.

48. PRIMULACEAE

366. Primula acaulis (L.) L. subsp.
acaulis

subsp.

subsp.
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St 3, Hb 3, 1486 m, 05.05.2012, N.G.
2341, N.A., B.T. (DUOF 6446), Euro-Sib.,
H.

367. Androsace maxima L.

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2977 (DUOF 6439), TH.

368. Lysimachia vulgaris L.

St 2, Hb 2, 1483 m, 20.10.2012, N.G.
2947 (DUOF 6148), WS, H.

369. Lysimachia atropurpurea L.

St 7, Hb 13, 1232 m, 10.06.2013, N.G.
3207 (DUOF 6440), TH.

370. Anagallis arvensis L. var. arvensis

St 8, Hb 13, 1215 m, 27.06.2012, N.G.
2624, S.A.,B.T., TH.

371. Anagallis femina Mill.

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3358 (DUOF 6443), Med., TH.

49. ERICACEAE

372. Pyrola minor L.

St 4, Hb 6, 1760 m, 18.06.2013, N.G.
3244 (DUOF 6427), B.T., Euro-Sib., G.

373. Orthilia secunda (L.) House

St 4, Hb 6, 1731 m, 17.06.2013, N.G.
3243 (DUOF 6460), G.

49. RUBIACEAE

374. Sherardia arvensis L.

St 6, Hb 5, 1270 m, 29.05.2011, Z.D.D.
1072 et al. (DUOF 2920) Med., TH.

50. RUBIACEAE

375. Crucianella bithynica Boiss.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2704, S.A., B.T. (DUOF 6130), E.Med., TH.

376. Crucianella angustifolia L.*

St 13, Hb 28, 1390 m, 14.06.2013, N.G.
3129 (DUOF 6501), Med., TH.

377. Asperula involucrata Wahlenb.

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2440, S.A. (DUOF 6128), Eux., CH.

378. Galium rotundifolium L.

St 4, Hb 6, 1731 m, 17.06.2013, N.G.
3275 (DUOF 6523), Euro-Sib., G.

379. Galium rivale (Sibth. & Sm) Griseb.

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2889, S.A., B.T. (DUOF 6524); Euro-
Sib., H.

380. Galium palustre L.

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3314 (DUOF 6529), Euro-Sib., G.

381. Galium verum L. subsp. verum

St 8, Hb 13, 1231m, 27.06.2012, N.G.
2615, S.A., B.T. (DUOF 6527), Euro-Sib., H.



International Forestry Symposium (IFS 2016)
07-10 December 2016, Kastamonu/TURKEY

Proceedings

382. Galium verum L. subsp. glabrescens
Ehrend.

St 13, Hb 15, Hb 22, 1330 m, 26.06.2012,
N.G. 2731, S.A., B.T. (DUOF 6528), Ir.-
Tur., H.

383. Galium incanum Sm

St 24, Hb 19, Hb 4, 1572 m, 07.06.2013,
N.G. 3167-a, H.

384. Galium spurium L. subsp. spurium

St 8, Hb 13, 1231m, 27.06.2012, N.G.
2598-b, S.A., B.T. (DUOF 6525), TH.

385. Galium aparine L.

St 2, Hb 21, 1486 m, 08.06.2012, N.G.
2550-b et al. (DUOF 6522), TH.

386. Galium floribundum Sm. subsp.
floribundum*

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2688, S.A., B.T. (DUOF 6526), & N.G., TH.

387. Cruciata laevipes Opiz

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2573 et al. (DUOF 6131), Euro-Sib., G.

388. Cruciata taurica (Pall. ex Willd.)
Ehrend.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2373, S.A,, Ir.-Tur., H.

389. Cruciata pedemontana (Bellardi)
Ehrend.*

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2389, S.A. (DUOF 6132), TH.

51. GENTIANACEAE

390. Centaurium erythraea Rafn. subsp.
erythraea*

St 7, Hb 13, 1200 m, 09.06.2013, N.G.
3253-a (DUOF 6150), Euro-Sib., H.

52. APOCYNACEAE

391. Vinca herbacea Waldst. & Kit.

St 8, Hb 8, 1234 m, 05.05.2012, N.G.
2357, N.A.,, B.T. (DUOF 6240), G.

392. Vincetoxicum canescens (Willd.)
Decne. subsp. canescens

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2592 et al. (DUOF 6220), Ir.-Tur., CH.

393. Vincetoxicum tmoleum Boiss.*

St 20, Hb 13, 1282 m, 02.06.2013, N.G.
3119-b (DUOF 6289), Ir.-Tur., CH.

53. BORAGINACEAE

394. Asperugo procumbens L.

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3199 (DUOF 6337), Euro-Sib., TH.

395. Myosotis stricta Roem & Schult.

St 25, Hb 5, 1231 m, 29.05.2011, Z.D.D.
1009 et al. (DUOF 2936), Euro-Sib., TH.
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396. Myosotis minutiflora Boiss &
Reut.*

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2478 (DUOF 6718), S.A., Med., TH.

397. Myosotis arvensis (L.) Hill. subsp.
arvensis

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3312 (DUOF 6135), Euro-Sib., H.

398. Myosotis sylvatica Ehrh. ex Hoffm
subsp. cyanea (Hayek) Vestergr.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3062 (DUOF 6719), H.

399. Myosotis sylvatica Ehrh. ex Hoffm
subsp. rivularis Vestergr.

St 22, Hb 14, 1920 m, 20.06.2013, N.G.
3289 (DUOF 3289), H.

400. Myosotis lithospermifolia (Willd.)
Hornem

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2443, S.A.; H.

401. Paracaryum calycinum Boiss &
Balansa

St 7, Hb 11, 1455 m, 19.05.2013, N.G.
3075 (DUOF 6714), E., Ir.-Tur., H.

402. Paracaryum ancyritanum Boiss.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2689, S.A., B.T. (DUOF 6715), E., Ir.-Tur.,
H.

403. Cynoglossum officinale L.

St 3, Hb 2, 1450 m, 02.06.2012, N.G.
2434, S.A., Euro-Sib., H.

404. Cynoglossum creticum Mill.

St 29, Hb 10, Hb 19, 1459 m, 29.05.2011,
Z.D.D. 1136 et al., WS.

405. Cynoglossum montanum L.

St 7, Hb 4, 1531 m, 02.06.2012, N.G.
2490, S.A. (DUOF 6133), Euro-Sib., H.

406. Buglossoides arvensis (L.) I. M
Johnst.

St 16, Hb 2, 1812 m, 09.06.2013,
3200 (DUOF 6340), WS, TH.

407. Echium orientale L.

St 2, Hb 21, 1486 m, 08.06.2012,
2550-a et al. (DUOF 6079), E., Eux., H.

408. Echium italicum L.

St 13, Hb 8, 1424 m, 23.09.2012,
2926, M.A., Med., H.

409. Onosma isaurica Boiss & Heldr.

St 20, Hb 30, 1282 m, 18.05.2013, N.G.
3035 (DUOF 6713), E., Ir.-Tur., H.

410. Onosma taurica Willd. var. taurica

St 13, Hb 28, 1491 m, 06.06.2013, N.G.
3148 (DUOF 6339), H.

N.G.

N.G.

N.G.
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411. Onosma bornmuelleri Hausskn. &
Bornm.

St 3, Hb 2, 1450 m, 02.06.2012, N.G.
2430, S.A. (DUOF 6717), E., Ir.-Tur., H.

412. Alkanna tinctoria (L.) Tausch.
subsp. glandulosa Hub.-Mor.*

St 20, Hb 13, 1280 m, 03.06.2013, N.G.
3127 (DUOF 6338), E., E.Med., H.

54. CONVOLVULACEAE

413. Convolvulus arvensis L.

St 7, Hb 10, 1289 m, 18.06.2013, N.G.
3246, WS, G.

55. OLEACEAE

414. Jasminum fruticans L.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3046 (DUOF 6371), Med., NaP.

415. Fraxinus angustifolia Vahl. subsp.
angustifolia

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2684, S.A.,B.T.,S.A,, B.T., MeP.

56. PLANTAGINACEAE

416. Plantago lanceolata L.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2463, S.A. (DUOF 6168), H.

417. Globularia trichosanta Fisch. &
C.A.Mey. subsp. trichosanta

St 5, Hb 4, 1465 m, 05.05.2012, N.G.
2327, N.A., B.T. (DUOF 6382), Ir.-Tur., CH.

418. Chaenorhinum minus (L.) Lange
subsp. minus

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3357 (DUOF 6188), TH.

419. Linaria genistifolia (L.) Mill. subsp.
linifolia (Boiss.) P.H.Davis*

St 20, Hb 8, 1303 m, 04.06.2013, N.G.
3138 (DUOF 6852), H.

420. Linaria corifolia Desf.

St 8, Hb 13, 1217 m, 30.06.2014, N.G.
3359 (DUOF 6730), E., Ir.-Tur., H.

421. Digitalis lamarckii lvan

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2702, S.A., B.T., E., Ir.-Tur., H.

422. Veronica gentianoides Vahl. subsp.
gentianoides

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2795, S.A., B.T. (DUOF 6738) Hyr.-Eux., H.

423. Veronica serpyllifolia L.

St 16, Hb 2, 1827 m, 09.06.2013, N.G.
3192 (DUOF 6368), H.

424. Veronica bozakmanii MA.Fischer

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3197 (DUOF 6366), Ir.-Tur., TH.

425. Veronica verna L.
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St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2471, S.A. (DUOF 6727), Euro-Sib., TH.

426. Veronica triphyllos L.*

St 8, Hb 15, 1307 m, 30.03.2013, N.G.
2965 (DUOF 6723), WS, TH.

427. Veronica beccabunga L.

St 16, Hb 2, 1812 m, 09.06.2013, N.G.
3202-b (DUOF 6330), WS, G.

428. Veronica chamaedrys L.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2486, S.A. (DUOF 6728), Euro-Sib., G.

429. Veronica pectinata L. var. pectinata

St 20, Hb 13, 1282 m, 02.06.2013, N.G.
3120 (DUOF 6398), H.

430. Veronica multifida L.

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2395, S.A. (DUOF 6726); E., Ir.-Tur., H.

431. Veronica officinalis L.

St 7, Hb 11, 1595 m, 22.07.2014, N.G.
3372 et al. (DUOF 6724), Euro-Sib., H.

57. SCROPHULARIACEAE

432. Verbascum flavidum (Boiss.) Freyn
& Bornm.

St 7, Hb 18, 1292 m, 09.05.2014, N.G.
3350 (DUOF 6847), Euro-Sib., H.

433. Verbascum armenum Boiss. &
Kotschy ex Boiss. var. occidentale Hub.-
Mor.

St 10, Hb 14, 2045 m, 22.07.2012, N.G.
2872 (DUOF 6846), E., Ir.-Tur., H.

434. Verbascum abieticola Bornm.

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2448, S.A. (DUOF 6849, 6850, 6851),
E., Eux., H.

435. Scrophularia scopolii [Hoppe ex]
Pers. var. scopolii

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3068 (DUOF 6155), WS, H.

436. Scrophularia pinardii Boiss.*

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2421, S.A. (DUOF 6251), E.Med., H.

437. Scrophularia canina L.
bicolor (Sm.) Greuter

St 13, Hb 28, 1409 m, 05.06.2013, N.G.
3143 (DUOF 6400, 6853), E.Med., CH.

58. LAMIACEAE (LABIATAE)

438. Teucrium chamaedrys L. subsp.
chamaedrys

St 13, Hb 16, Hb 18, 1313 m, 26.06.2012,
N.G. 2751, S.A., B.T. (DUOF 6609), Euro-
Sib., CH.

439. Teucrium polium L. subsp. polium
L.

subsp.
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St 8, Hb 13, 1231 m, 08.06.2012, N.G. ve
dig., observation, CH.

440. Scutellaria orientalis L. subsp.
pinnatifida J.R.Edm.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2473, S.A. (DUOF 6237), WS, CH.

441. Scutellaria albida L. subsp. albida

St 20, Hb 8, 1309 m, 04.06.2013, N.G.
3133 (DUOF 6395), E.Med., H.

442. Phlomis armeniaca Willd.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2693, S.A., B.T. (DUOF 6608), E., Ir.-Tur.,
CH.

443. Lamium garganicum L. subsp.
garganicum

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2413, S.A. (DUOF 6618), Eux., H.

444, Lamium amplexicaule L. var.
amplexicaule

St 8, Hb 13, 1248 m, 30.04.2013, N.G.
2973 (DUOF 6620), Euro-Sib., TH.

445. Lamium purpureum L. var.
aznavourii Gand. ex Aznav.*

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2801, S.A., B.T., E., Eux., TH.

446. Lamium maculatum L.

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3085 (DUOF 6617), Eux., H.

447. Lamium album L. subsp. crinitum
(Montbret & Aucher ex Benth.) Mennema

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3081 (DUOF 6619), Euro-Sib., H.

448. Marrubium vulgare L.*

St 13, Hb 20, 1384 m, 20.10.2012, N.G.
2942 (DUOF 6274), Med., CH.

449. Marrubium astracanicum Jacq.
subsp. astracanicum

St 1, Hb 10, 1420 m, 28.06.2012, N.G.
2660, S.A., B.T. (DUOF 6621), CH.

450. Sideritis galatica Bornm.*

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
3366 (DUOF 6610), E., Ir.-Tur., H.

451. Stachys byzantina K.Koch

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2647, S.A., B.T. (DUOF 6623), Euro-Sib., H.

452. Stachys iberica Bieb. subsp.
stenostachya (Boiss.) Rech.f.*

St 20, Hb 13, 1280 m, 03.06.2013, N.G.
3128 (DUOF 6399), Ir.-Tur., CH.

453. Stachys annua (L.) L. subsp. annua
var. lycaonica Bhattacharjee

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2445, S.A. (DUOF 6622), Ir.-Tur., H.

454. Nepeta nuda L. subsp. nuda

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2380, S.A. (DUOF 6613), Euro-Sib., H.

455. Prunella laciniata (L.) L.

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2588 et al. (DUOF 6614), Euro-Sib., H.

456. Prunella vulgaris L.

St 8 Hb 13, 1253 m, 27.06.2012,
observation, Euro-Sib., H.

457. Clinopodium grandiflorum (L.)
Kuntze

St 7, Hb 11, 1595 m, 22.07.2014, N.G.
3373, N.A.,, S.A., C. Bulut (DUOF 6612),
Euro-Sib., CH.

458. Clinopodium vulgare L. subsp.
arundanum (Boiss.) Nyman

St 13, Hb 4, Hb 18, 1313 m, 26.06.2012,
N.G. 2764, S.A. (DUOF 6611), H.

459. Clinopodium graveolens (M.Bieb.)
Kuntze  subsp.  rotundifolium  (Pers.)
Govaerts.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2472, S.A. (DUOF 6607), WS, TH.

460. Thymus praecox Opiz subsp. jankae
(Celak.) Jalas var. jankae

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2797, CH.

461. Thymus longicaulis C.Presl subsp.
longicaulis

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3049 (DUOF 6616), Euro-Sib., CH.

462. Mentha longifolia (L.) L. subsp.
longifolia

St 10, Hb 21, 1980 m, 18.07.2013, N.G.
3316, Eux., H.

463. Ziziphora tenuior L.*

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2690, S.A., B.T. (DUOF 6606), Ir.-Tur., TH.

464. Salvia tomentosa Mill.

St 13, Hb 18, Hb 4, Hb 2, 1313 m,
26.06.2012, N.G. 2760, S.A., B.T. (DUOF
6624), Med., CH.

465. Salvia sclarea L.

St 7, Hb 10, 1289 m, 18.06.2013, N.G.
3245 (DUOF 6625), H.

59. OROBANCHACEAE

466. Orobanche mutelii F.W.Schultz

St 7, Hb 13, 1219 m, 11.06.2013, N.G.
3227-b, G.

467. Pedicularis
sibthorpii (Boiss.) Boiss.

St 2, Hb 21, 1486 m, 08.06.2012, N.G.
2551, N.A,,S.A,,B.T., H.

comosa L. wvar.
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468. Euphrasia pectinata Ten.

St 8, Hb 13, 1241 m, 27.06.2012, N.G.
2648, S.A., B.T., Euro-Sib., TH.

469. Parentucellia latifolia (L.) Caruel.
subsp. latifolia

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3045, Med., TH.

60. CAMPANULACEAE

470. Campanula lyrata Lam.
lyrata

St 1, Hb 13, 1426 m, 28.06.2012, N.G.
2676, S.A., B.T. (DUOF 6087), WS, H.

471. Campanula glomerata L. subsp.
hispida (Witasek) Hayek

St 13, Hb 5, Hb 11, 1661 m, 22.07.2012,
N.G. 2832 (DUOF 6490), Euro-Sib., H.

472. Campanula ajugifolia Schult.

St 16, Hb 14, Hb 4, Hb 27, 1942 m,
22.07.2012, N.G. 2851 (DUOF 6489), E., Ir.-
Tur., H.

473. Campanula cymbalaria Sibth. & Sm

St 16, Hb 11, 1735 m, 07.06.2013, N.G.
3169 (DUOF 6359), E.Med., H.

474. Campanula olympica Boiss.

St 8, Hb 13, 1256 m, 02.06.2013, N.G.
3099 (DUOF 6402), Eux., H.

475. Campanula rapunculus L. var.
rapunculus

St 7, Hb 13, 1219 m, 11.06.2013, N.G.
3228 (DUOF 6353), S.A. & T. Birtlirk, Euro-
Sib., H.

476. Asyneuma limonifolium (L.) Janch.
subsp. pestalozzae (Boiss.) Damboldt*

St 4, Hb 4, 1562 m, 18.06.2013, N.G.
3282, E., H.

477. Asyneuma rigidum (Willd.) Grossh.
subsp. sibthorpianum (Roemer & Schultes)
Damboldt*

St 10, Hb 14, 2128 m, 18.07.2013, N.G.
3304 (DUOF 6387), E., E.Med., H.

478. Legousia speculum- veneris (L.)
Durande ex Vill.

St 7, Hb 13, 1200 m, 09.06.2013, N.G.
3253-b (DUOF 6149), Med., TH.

479. Legousia pentagonia (L.) Thell.*

St 7, Hb 13, 1180 m, 11.06.2013, N.G.
3335 (DUOF 6492), E.Med., TH.

subsp.
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480. Jasione supina Sieber ex Spreng.
subsp. akmanii Damboldt!

St 22, Hb 14, 1902 m, 26.06.2012, N.G.
2745, S.A., B.T. (DUOF 6172), Eux., E., H.

61. ASTERACEAE (COMPOSITAE)

481. Inula oculus- christii L.

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2886, S.A., B.T., Euro-Sib., G.

482. Inula montbretiana DC.*

St 13, Hb 15, Hb 22, 1330 m, 26.06.2012,
N.G. 2728, S.A., B.T. (DUOF 6403), Ir.-
Tur., G.

483. Helichrysum plicatum DC. subsp.
plicatum

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2877, S.A., B.T. (DUOF 6385), WS,
CH.

484. Filago arvensis L.*

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2706, S.A., B.T. (DUOF 6383), TH.

485. Erigeron acris L. subsp. acris

St 16, Hb 14, Hb 4, P. sylvestris
acikliklari, 1942 m, 22.07.2012, N.G. 2844
(DUOF 6603), Euro-Sib., H.

486. Doronicum orientale Hoffm.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3066 (DUOF 6593), G.

487. Doronicum bithynicum J.R.Edm.
subsp. bithynicum

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2807, S.A., B.T. (DUOF 6379), E., Eux., G.

488. Senecio olympicus Boiss.*

St 10, Hb 14, 2072 m, 26.06.2012, N.G.
2808, S.A., B.T. (DUOF 6595), E., Eux., H.

489. Senecio vernalis Waldst. & Kit.

! According to flora of Turkey Vol. 6, the
two subspecies belong to Jasione supina are
divided in the following way:

involucral bracts dentate.... subsp. pontica
involucral bracts entire...... subsp. akmanii
On the same sample collected from the study
area, both dentate and entire bracts were
available. This feature is not enough to
separate these two subspecies. Therefore,
these two subspecies should be combined by
extended definition. Due to Jasione supina
subsp. akmanii recorded from Koroglu
mountain in flora of Turkey, this taxon was
given as subsp. akmanii in this study.
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St 10, Hb 14, Hb 4, stony slopes, Hb 19,
1995 m, 23.09.2012, N.G. 2933, M.A.
(DUOF 6594), WS, TH.

490. Tussilago farfara L.

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
observation, Euro-Sib., G.

491. Petasites hybridus (L.) P.Gaertn.

St 1, Hb 1,1348 m, 10.06.2013, N.G.
observation, Euro-Sib., H.

492. Achillea teretifolia Willd.*

St 8, Hb 15, 1325 m, 13.06.2013, N.G.
3263, E., Ir.-Tur., H.

493. Achillea setacea Waldst. & Kit.

St 13, Hb 2, Hb 4, Hb 18, 1313 m,
26.06.2012, N.G. 2758, S.A., B.T. (DUOF
6585), Euro-Sib., H.

494.  Tanacetum (L.)
Sch.Bip.

St 7, Hb 17, 1290 m, 21.07.2014, N.G.
3385 (DUOF 6588), H.

495, Tanacetum armenum (DC.) Sch.
Bip.

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3082 (DUOF 6587), CH.

496. Tripleurospermum rosellum (Boiss.
& Orph.) Hayek var. album E.Hossain

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2452, S.A. (DUOF 6314), E., H.

497. Tripleurospermum oreades (Boiss.)
Rech.f. var. oreades

St 6, Hb 5, 1270 m, 29.05.2011, Z.D.D.
1077 et al. (DUOF 2962), WS, H.

498. Cirsium sintenisii Freyn

St 10, Hb 14, 2045 m, 22.07.2012,
2873 (DUOF 6580), E., H.

499. Cirsium vulgare (Savi) Ten.

St 13, Hb 20, 1384 m, 20.10.2012,
2943 (DUOF 6579), H.

500. Cirsium hypoleucum DC.

St 24, Hb 11, 1590 m, 07.06.2013,
3165-a, Eux., H.

501. Cirsium arvense (L.) Scop.

St 7, Hb 17, 1290 m, 21.07.2014,
3384 et al. (DUOF 6493), H.

502. Picnomon acarna (L.) Cass.

St 8, Hb 13, 1231 m, 08.06.2012, N.G. et
al., observation, Med., H.

503. Carduus nutans L. subsp. nutans

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2903, S.A., B.T., H.

504. Carduus pycnocephalus L. subsp.
albidus (M.Bieb.) Kazmi

parthenium

N.G.

N.G.

N.G.

N.G.
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St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3060 (DUOF 6581), WS, TH.
505. Centaurea cf. olympica (DC.)

K.Koch.

St 24, Hb 4, 1642 m, 14.06.2013, N.G.
3330, E., H.

506. Centaurea solstitialis L. subsp.
solstitialis

St 17, Hb 4, 1370 m, 05.08.2012, N.G.
2904, S.A., B.T. (DUOF 6578), WS, TH.

507. Centaurea urvillei DC. subsp. Hb
5posa Wagenitz

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2708, S.A., B.T. (DUOF 6576), Ir.-Tur., H.

508. Cyanus pichleri (Boiss.) Holub
subsp. pichleri*

St 13, Hb 28, 1574 m, 06.06.2013, N.G.
3157 (DUOF 6143), H.

509. Cyanus triumfetii All.

St 17, Hb 8, 1317 m, 02.06.2012, N.G.
2366, S.A. (DUOF 6577), WS, H.

510. Crupina vulgaris Cass.

St 13, Hb 28, 1491 m, 06.06.2013, N.G.
3150 (DUOF 6147), TH.

511. Crupina crupinastrum (Moris) Vis.

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2597 et al. (DUOF 6598), WS, TH.

512. Carlina biebersteinii Bernh. ex
Hornem subsp. brevibracteata (Andrae)
K.Werner

St 7, Hb 17, 1290 m, 22.07.2014, N.G.
3378 (DUOF 6599), H.

513. Xeranthemum annuum L.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
3363 (DUOF 6584), S.A., B.T., TH.

514. Cichorium intybus L.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2682, S.A., B.T. (DUOF 6604), WS, H.

515. Scorzonera mollis M.Bieb. subsp.
mollis*

St 11, Hb 16, 1979 m, 19.05.2013, N.G.
3078 (DUOF 6377), Med., G.

516. Scorzonera mollis M.Bieb. subsp.
szowitzii (DC.) D.F.Chamb.

St 30, Hb 5, 1341 m, 29.05.2011, Z.D.D.
1094 et al. (DUOF 2969), Ir.-Tur., H.

517. Tragopogon pterodes Petrovi¢

St 4, Hb 6, Hb 4, 1777 m, 05.08.2012,
N.G. 2896, S.A., B.T., H.

518. Tragopogon dubius Scop.

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2543 et al. (DUOF 6583), H.
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519.
Endl.*

St 20, Hb 8, 1309 m, 04.06.2013, N.G.
3134-b, Ir.-Tur., H.

520. Picris pauciflora Willd.*

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2638, S.A., B.T. (DUOF 6600), Med., TH.

521. Hieracium oblongum Jord.

St 24, Hb 6, 1614 m, 07.06.2013, N.G.
3163; Euro-Sib., H.

522. Hieracium pannosum Boiss.

St 7, Hb 11, 1648 m, 22.07.2014, N.G.
3367 et al. (DUOF 6589), Med., H.

523. Hieracium bornmuelleri Freyn*

St 16, Hb 14, Hb 4, Hb 27, 1942 m,
22.07.2012, N.G. 2852 (DUOF 6591), E., H.

524. Pilosella  hoppeana  (Schult.)
F.W.Schultz & Sch.Bip. subsp. testimonialis
(Naegli ex Peter) P.D.Sell & C.West

St 10, Hb 14, 2060 m, 18.07.2013, N.G.
3299 (DUOF 6384), Euro-Sib., G.

525. Pilosella piloselloides (Vill.) Sojak
subsp. piloselloides

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2594 et al., H.

526. Lactuca viminea (L.) J.Presl &
C.Presl

St 17, Hb 19, 1353 m, 22.07.2012, N.G.
2812 (DUOF 6592), Med., H.

527. Lapsana communis  L.subsp.
intermedia (M.Bieb.) Hayek var. intermedia

St 4, Hb 4, 1779 m, 18.06.2013, N.G.
3279 (DUOF 6597), H.

528. Taraxacum
Schischk.*

St 1, Hb 1, 1302 m, 11.06.2013, N.G.
3219, H.

529. Crepis pulchra L. subsp. pulchra

St 8, Hb 13, 1231 m, 08.06.2012, N.G.
2549-b, TH.

530. Crepis commutata (Spreng.) Greuter

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
3232 (DUOF 6223), WS, TH.

531. Crepis sancta (L.) Bornm.

St 14, Hb 19, slope, 1410 m, 02.06.2012,
N.G. 2439, S.A., WS, TH.

62. CAPRIFOLIACEAE

532. Lonicera etrusca Santi var. etrusca

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2696, S.A., B.T. (DUOF 6422), Med., MiP.

533. Valeriana alliarifolia Adams

St 24, Hb 19, Hb 4, 1572 m, 07.06.2013,
N.G. 3167-b (DUOF 6142), WS, G.

Leontodon asperrimus (Willd.)

macrolepium
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534. Valeriana phu L.*

St 17, Hb 4, 1389 m, 02.06.2012, N.G.
2401, S.A. (DUOF 6260); G.

535. Valeriana leucophaea DC.*

St 13, Hb 7 1394 m, 05.05.2012, N.G.
2334, N.A., B.T. (DUOF 6261), Hyr.-Eux.,
G.

536. Valeriana tuberosa L.

St 15, Hb 27, Hb 4, 1600 m, 29.05.2011,
Z.D.D. 1133 et al. (DUOF 2915), WS, G.

537. Valerianella costata (Stev.) Betcke

St 25, Hb 5, 1231 m, 29.05.2011, Z.D.D.
1026 et al. (DUOF 2889), & Z.D.D., Med.,
TH.

538. Valerianella carinata Loisel.

St 3, Hb 4, 1450 m, 02.06.2012, N.G.
2424, S.A. (DUOF 6434), TH.

539. Valerianella turgida
Betcke

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2584 et al. (DUOF 6174), TH.

540. Pterocephalus plumosus (L.)
Coulter

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2700, S.A., B.T. (DUOF 6425), TH.

541. Cephalaria gigantea
Bobrov

St 2, Hb 17, 1483 m, 22.07.2014, N.G.
3368 et al. (DUOF 6426), Eux., H.

63. APIACEAE (UMBELLIFERAE)

542. Eryngium campestre L. var. virens
Link

St 8, Hb 13, 1248 m, 28.06.2012, N.G.
2662, S.A., B.T. (DUOF 6515), WS, CH.

543. Anthriscus nemorosa (M.Bieb.)
Spreng.

St 19, Hb 2, 1204 m, 18.05.2013, N.G.
3067 (DUOF 6517), WS, H.

544. Bunium microcarpum (Boiss.)
Freyn & Bornm. ex Freyn subsp. bourgaei
(Boiss.) Hedge & Lamond

St 13, Hb 4, 1471 m, 08.06.2012, N.G.
2568 et al. (DUOF 6510), Ir.-Tur., G.

545. Prangos ferulacea (L.) Lindl.*

St 7, Hb 10, 1400 m, 22.07.2014, N.G.
3382 (DUOF 6513, 6514), H.

546. Torilis leptophylla (L.) Rchb.f.

St 8, Hb 13, 1217 m, 26.06.2012, N.G.
2698, S.A., B.T. (DUOF 6519), WS, TH.

547. Malabaila secacul (Mill.) Boiss.

St 8, Hb 4, 1236 m, 08.06.2012, N.G.
2589 et al. (DUOF 6509), G.

548. Daucus guttatus Sibth. & Sm

(Steven)

(Ledeb.)
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St 8, Hb 13, 1231m, 27.06.2012, N.G.
2611, S.A., B.T. (DUOF 6508), TH.

549. Bupleurum gerardii All.

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2640, S.A., B.T. (DUOF 6507); WS, TH.

550. Heracleum platytaenium Boiss.

St 13, Hb 11,1728 m, 26.06.2012, N.G.
2771, S.A., B.T. (DUOF 6520), Eux., H.

551. Pimpinella cappadocica Boiss. &
Balansa var. cappadocica*

St 23, Hb 11, 1742 m, 05.08.2012, N.G.
2920-a, S.A.,B.T., E., Ir.-Tur., H.

552. Pimpinella cf. tragium Vill. subsp.
polyclada (Boiss. & Heldr.) Tutin*

St 23, Hb 11, 1742 m, 05.08.2012, N.G.
2920-b, S.A., B.T. (DUOF 6348), H.

553. Caucalis platycarpos L.

St 8, Hb 13, 1253 m, 27.06.2012, N.G.
2635, S.A., B.T. (DUOF 6511), Med., TH.

554. Physocaulis nodosus (L.) Tausch

St 17, Hb 8, 03.06.2013, N.G. 3336
(DUOF 6512), TH.

Discussion and Conclusion

In this study 63 families, 273 genus and
554 taxa were determined. 65 of the collected
taxa are endemic and endemism ratio is
11,73 %. Endemic and rare plants were
classified according to IUCN categories. 96
taxa are new record for A3 square. The

largest families are as follows: Poaceae 55
taxa (%9,93), Asteraceae 51 taxa (%9,21),
Fabaceae 47 taxa (%8,48), Rosaceae 33 taxa
(%5,96), Brassicaceae 29 taxa (%5,23),
Lamiaceae 27 taxa (%4,87), Caryophyllaceae
27 taxa (%4,87), Liliaceae 20 taxa (%3,61),
Boraginaceae 19 taxa (%3,43), Rubiaceae 16

taxa (%2,89), Plantaginaceae 16 taxa
(%2,89), Apiaceae 13 taxa (%2,35),
Campanulaceae 11 taxa (%1,99),

Orchidaceae 10 taxa (%1,81) (Table 2).

Phytogeographical regions of 334 taxa
(%60,28) were identified in the research area.
The distribution of taxa according to
phytogeographic regions are as follows: 109
taxa (%19,68) Euro-Siberian, 78 taxa
(%14,08) Mediterranean, 63 taxa (%11,37)
Irano-Turanian, 80 taxa (%14,44) WS and
224 taxa (%40,43) are unknown or
multiregional (Table 3).

According to Raunkiaer’s life form of the
plants are 38 (%6,86) Phanerophytes, 59

(%10,63) Chamaephytes, 114 (%20,58)
Cryptophytes, 209 (%37,73)
Hemicryptophytes and 135  (%24,37)

Therophytes (Table 4).

Table 2. The largest families in the study area

Family Number of taxa  Ratio total taxa number (%)
Poaceae 55 9.93
Asteraceae 51 9.21
Fabaceae 47 8.48
Rosaceae 33 5.96
Brassicaceae 29 5.23
Lamiaceae 27 4.87
Caryophyllaceae 27 4.87
Liliaceae 20 3.61
Boraginaceae 19 3.43
Rubiaceae 16 2.89
Plantaginaceae 16 2.89
Apiaceae 13 2.35
Campanulaceae 11 1.99
Orchidaceae 10 1.81
Others 180 32.49
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Table 3. Distribution of species in research area according to phytogeographic regions.

Phytogeographic Region

Number of taxa

Ratio total taxa number (%)

Euro-Siberian 109 19.68
Mediterranean 78 14.08
Irano-Turanian 63 11.37
WS 80 14.44
Multi-regional 224 40.43

Table 4. Distribution of species according to Raunkiaer’s life forms

Ratio to total taxa according to Life

Life Forms Number of taxa Forms (%)
Phanerophytes 38 6.86
Chamaephytes 58 10.65
Hemicryptophytes 207 37.36
Cryptophytes (Geophytes+Hydrophytes) 114 (111+3) 20.58
Therophytes 134 24.19

A comparison of the largest families in Mountain, Nallihan  Bird  Sanctuary,

this study and to previous studies carried out
in nearby regions is given in Table 5. The
distribution rates of these taxa according to
family, are similar to other studies.
Asteraceae  (Compositae) and Fabaceae
(Leguminosae) families include most taxa in
all studies. The study area is different from
flora of Elmacik, Semen (Bolu) Mountain,
Tagliyayla and Kizik (Bolu-Seben), Karakirig

Stindiken Mountain and Dogandede Hill
(Beypazari), with more taxa belongs to
Poaceae family. And different from some
nearby regions studies like Abant, Tagliyayla
and Kizik (Bolu-Seben), Karakirig Mountain,
Nallithan Bird Sanctuary, Sindiken
Mountain, Koroglu Mountain and
Dogandede Hill (Beypazari), with less taxa
belongs to Lamiaceae family.

Table 5. Comparison of the families containing the most species in studies conducted in nearby

regions
Family 1 2 3 4 5 ] 7 8 9 10 1 12
Poacese 6.66 6.00 820 9350 358 680 6.70 320 0.03 820 329 1086
Asteraceae 1333 740 1040 2380 L 1401 13.88 10.10 221 620 8.40 1277
Fabaceae 6.98 230 710 890 10.64 1180 10.76 12.60 8.48 630 1324 1342
Rosaceae 4.28 740 330 380 433 320 1.69 490 5.96 370 083 031
Brassicaceae 3.0 560 4.60 400 4l g0 6.23 30 523 kR L] 396 6.70
Lamiaceae 6.33 6.70 670 pEL 732 730 71.36 7.00 4.87 10.10 11.38 238
Caryophyllaceae 34 490 340 380 418 173 330 330 4.87 70 320 343
Liliaceae 5.07 230 310 200 433 300 424 - 3.61 440 j62 280
Boraginaceae 1.91 320 270 310 297 1o i 1.70 343 440 496 il
Rubiaceae 1.43 320 120 - 122 193 226 - 2.89 250 083 383
Plantaginaceae - - - - - - - - 2.88 - - -
Apiacese 317 280 300 380 200 300 2.83 470 2.35 120 264 479
Campanulaceae 1.73 140 1.00 130 227 193 028 - 1.99 230 030 0.64
Orchida ceae 1.90 - 3.00 310 1.7 136 - - 1.81 - 033 -
Scrophulariaceae 2.33 560 470 i1 40 230 i 400 1.08 140 183 224
Others 36.76 3400 3490 36.40 3426 3074 3428 3070 3141 33.90 3270 2143
1Elmarik Dag ( Aksoy 2006) 3 Tagiyayla (Turgkel 2012) 9 Argizii Vadis (Kibrscik)
2 Bemen (Bolu) Dag (Akman & Yurdakadel 1981) 6 Karaking Dag (Aksoy 2001) 10 K érogu (Akman & Ketenofu 1978)
3 Abant (Ugar 1996) T Nallthan Kug Cerieti (Dogan 2000) 11 Dogandede tepe (Giner 20000
4 Gleiik (Tkinc 2000) 8 Siindiken Dag (Ekim 1977) 12 Ayag Giidiil Beyparan Polafly (Tikrker 1990)
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A comparison of the endemism rate in
this study and other studies carried out in
nearby regions is given in Table 6. It is

observed that endemism rate of the study
area is higher than some nearby areas.

Table 6. Comparison of the endemism rate with the studies nearby regions

1 2 3 4 5 § 7 3 9 10 1 2
Total taxa mmber 81 W6 62 488 ST’ S0 3 4T ss4 15T 302 3
Endemic oxammber 4o 12 55 15 7 69 & m & 13 64 70
Endemismrate (%) 545 419 g0 340 B9 1340 1855 800 ILT 820 2119 25
1Elmacik Dad { Aksoy 2006) 3 Tagliyayia (Tungkel 2012) 9 Argiizii Vadis (Kibriscik)

2 Semen (Bolu) Dag: (Akman & Yurdalad ol 1981) 6 Karakins Dag (Aksoy2001) 10 Kérogu (Akman & Ketenoglu 1978)

3 Abast (Ugar 1996) 7 Nallihan Kus Cenneti (Dogan2000) 11 Dogandede tepe (Gtner 2000)

4 Gk (Lkinei 2000) 8 Siindiken Dags (Ekim 1977) 12 Ayas Giidii Beypazan Polatls (Tirker 1990)

Considering the rate of endemism, it can
be said that Argoézii Valley and Koroglu
Mountains are an important plant area.
However Koroglu mountains have been
declared culture, tourism, conservation and
development area in 2015. Thus, the local
people's socio-economic development will be
supported by providing for the development
of nature tourism. Forestry and ecotourism
activities will have a negative impact on
forest, subalpine and alpine vegetation units,
and endemic and rare plants.

Most of the plant communities in the
region are important in terms of endemic
species they contain. So investments should
be done after the local vegetation, habitat and
biotope studies completed.

On the other hand, transhumance and
grazing activities are potential threats for
these habitats and species. Especially the
Scots pine, shrub, rock and high mountain
habitats with high endemism rate must be
protected.

References
Akman Y., Yurdakulol E., 1981. Semen
(Bolu) Dag1 Florasmin Incelenmesi.

Communications, De la Faculté Des Sciences de
L’université d’Ankara. Série C, Tome 24, 3 1-43.

Akman, Y., Ketenoglu, O., 1978. Contribution
4 I’étude de la flore du mont de Koroglu.
Communications, De la Faculté des sciences de
L’université d’Ankara. Série C, Tome: 23, 1-24.

Aksoy, N., 2001. Karakiris Dagi (Seben-
Nallithan) Florasi. Yiiksek Lisans Tezi, Istanbul
Universitesi Fen Bilimleri Enstitiisii, Istanbul.

Aksoy, N., 2006. Elmacik Dagi (Diizce)
vejetasyonu. Doktora Tezi. Istanbul Universitesi
Fen Bilimleri Enstitiisii, Istanbul.

139

Anonymous, 2002. 1/500.000 &lgekli Trkiye
Jeoloji Haritalari, Zonguldak Haritasi, MTA
Genel Midiirliigii, Ankara.

Davis, P. H. (ed.), 1965-1985. Flora of Turkey
and the East Aegean Islands. Vols.: 1-9, Edinburg
University Press.

Dogan, E., 2000. Nallithan Kus Cenneti
floras1. Yiiksek Lisans Tezi, Gazi Universitesi
Fen Bilimleri Enstitlisu, Ankara.

Ekim, T., 1977. Siindiken Daglar1 (Eskisehir)
Vejetasyonun Sosyolojik ve Ekolojik Yoénden
Aragtirilmasi. Dogentlik Tezi.

Ekim, T., 2000. Koyuncu, M, Vural, M,
Duman, H., Ayta¢, Z. & Adigiizel, N., Tirkiye
Bitkileri Kirmizi Kitabi. TTKD & YYU No: 18,
Ankara.

Giiner, M. B., 2000. Dogandede Tepe ve

Cevresi  Florast (Beypazari-Ankara). YUksek
Lisans Tezi, G.U. Fen Bilimleri Enstitlsi,
Ankara.

Giines Ozkan, N., 2009. Hasanlar Baraj Golii
(Diizce) ve Cevresinin Florasi, Yiksek Lisans
Tezi, Duizce Universitesi.

Irkeg, T., Unlii, T., 1993. Volkanik kusaklarda
hidrotermal sepiyolit olusumuna bir &rnek:
Kibriscik (Bolu) sepiyoliti. MTA dergisi, 115, 99-
118.

Ikinci, N., 2000. The flora of Golcik area
(Bolu), MSc Thesis, A.IB.U. Department of
Biology, March 2000, Bolu.

Kanoglu, S. S., 2011. Siiliikliigél (Bolu-
Mudurnu,  Goynik /  Adapazari-Akyazi)
Cevresinin Florasi, Ylksek Lisans Tezi, Dlizce
Universitesi.

Kiling, M, Kutbay, H. G., Yal¢in, E., Bilgin,
A., 2006. Bitki Ekolojisi ve Bitki Sosyolojisi
Uygulamalari, Palme Yaymeilik, Ankara.

Tunckol, B., 2012. Tagliyayla ve Kizik (Bolu-
Seben) Cevresinin Florasi, Yiksek Lisans Tezi,
Istanbul Universitesi Fen Bilimleri Enstitiisii,
Istanbul.



International Forestry Symposium (IFS 2016)
07-10 December 2016, Kastamonu/TURKEY

Proceedings

Tirker, H., 1990. Ayas, Giidiil, Beypazari ve
Polathi Arasinda Kalan Bolgenin Florasi, Yiksek
Lisans Tezi, G.U. Fen Bilimleri Enstits(,
Ankara.

Ucgar, A., 1996. Flora of Abant, The Abant
izzet Baysal Univesity, Master of Sience in The
Department of Biology, Bolu.

URL 1, 2015. ww.mta.gov.tr/v2.0/turkiye_
maden/maden_potansiyel_2010/Bolu_Madenler.p
df

URL 2, 2012. www.kibriscik.gov.tr/genel-
bilgiler

Yaltirik, F., Efe, A., 1996. Otsu Bitkiler
Sistematigi, Istanbul Universitesi Yayin No: 3940
Orman Fakiiltesi Yayin No: 10, Istanbul.

140


http://www.kibriscik.gov.tr/genel-bilgiler
http://www.kibriscik.gov.tr/genel-bilgiler

International Forestry Symposium (IFS 2016) Proceedings
07-10 December 2016, Kastamonu/TURKEY

The General Specifications of Order Querco cerridis-
Carpinetalia orientalis Akman, Quézel & Barbéro 1980

*Fatmagiil GEVEN!, M. Umit BINGOL!, Kerim GUNEY?, Tugrul KORUKLU?,
Ebru OZDENiZz!, Osman KETENOGLU*
1Ankara University, Faculty of Science, Ankara / TURKEY
2Kastamonu University, Faculty of Forestry, Kastamonu / TURKEY
*Corresponding Author: geven@science.ankara.edu.tr

Abstract

Querco cerridis-Carpinetalia orientalis Akman, Quézel & Barbéro 1980 is a order of Class Quercetea
pubescentis (Oberd. 1948, Doing-Kraft 1955) Scamoni and Passerge 1959. The origin of Quercetea
pubescentis is Eur-Sib., and it spreads to the all Black Sea region / and it is common in all Black Sea
region. This class, the Mediterranean region of the upper level of the Mediterranean vegetation deciduous
forests in the whole formation, which is particularly prevalent in Anatolia Quercus pubescens Willd., Q.
cerris L. var. cerris, Q. macranthera Fisch. & Mey. ex Hohen. subsp. syspirensis (C. Koch) Menitsky,
Carpinus orientalis Mill., C. betulus L., Ostrya carpinifolia Scop. community and Abies cilicica (Ant. et
Kotschy) Carr., Cedrus libani A. Rich., Pinus nigra Arn. subsp. pallasiana (Lamb.) Holmboe such as the
Mediterranean conifer forests are also included.

The forest communities located within the Querco cerridis-Carpinetalia orientalis order were
analyzed floristic and ecological. Belonging to the Class [Quercetea pubescentis (Oberd. 1948, Doing-
Kraft 1955) Scamoni and Passerge 1959], Order [Querco cerridis-Carpinetalia orientalis Akman, Quézel
& Barbéro 1980] and Allians [l. Quercion frainetto Horvat 1954., Il. Carpino betuli-Acerion hyrcani
Quézel, Barbéro & Akman 1978., I11. Cisto laurifolii-Pinion pallasianae Akman, Barbéro and Quézel
1978., 1V. Quercion anatolicae Akman, Barbéro and Quézel 1979., V. Staphylleo pinnatae-Buxion
sempervirentis Quézel, Barbéro and Akman 1980.] diagnostic species were listed. Distribution areas of
this community were shown on the map. In addition, the general view of the plant species that make up
these communities were given photos.

Keywords: Querco-Carpinetalia, Quercetea pubescentis, Phytosociologia, Diagnostic species,
Turkey

Introduction types are available in Turkey: Mediterranean,
Phytosociology; it investigated the Continental and Oceanic. The greatest part of
vegetation of plants they produce as a result the country, including much of the montane
of their relationship with each other and their area, comes under the influence of various

environment, and classify (Akman et al., types of Mediterranean climate; the
2001). Vegetation is investigated According Continental climate occurs in two distinct
the to the Principles of the Zurich- areas in N and NE Anatolia; the Oceanic
Montpellier School in Turkey (Braun- climate prevails in the region bordering the

Blanquet, 1964). Vegetation research in Black Sea. The forest vegetation of Turkey
Turkey, began by Tournefort for the first may also be divided into 3 main classes:
time in 1700-1702. Later Handel-Mazetti, QUERCETEA ILICIS; QUERCETEA
Krause, Schwarz, is given by the first PUBESCENTIS; QUERCO-FAGETEA. The
information regarding the vegetation of first is confined to a coastal zone of the
Turkey. Birand work on the plant sociology Mediterranean, the second is throughout the

in Turkey is Turkish botanist who first (Tatl inner Mediterranean area, the last is in the
et al., 2005). In Turkey, some of vegetation Euxine zone of N Anatolia. Steppe
studies were carried out by Birand (1954), vegetation belongs to  the class

Cetik (1963), Akman et al. (1978, 1979, ASTRAGALO BROMETEA widespread in
1983), Kilinc (1985), Ayasligil (1987), Bekat C Anatolia and the Taurus (Akman and
(1987), Hamzaoglu and Geven (1999). This Ketenoglu 1986). This paper reviews
study was investigated in Turkey's vegetation distrubition of Querco cerridis-Carpinetalia
and climate characteristics. Three climate orientalis Akman, Quézel & Barbéro 1980 is
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a order of Class Quercetea pubescentis
(Oberd. 1948, Doing-Kraft 1955) Scamoni
and Passerge 1959 in Turkey. Our aim in this
study was to determine the orders of the
distribution area.

Material and Methods

This study revised vegetation studies done
until now and fieldwork notes were used.

Research area: Turkey is located between
36°-42° N and 26°-45° E, forming a land
bridge between Europe and Asia, divided by
the Sea of Marmara. Total land area is
783 577 km2, of which 759 752 km2 are in
Asia and 23 825 in Europe. The Asian part is
called "Anatolia” and the European part
"Thrace". The country is roughly rectangular
and measures about 1 600 km from east to
west, and about 600 km from north to south.
It is surrounded by Georgia, Armenia,
Azerbaijan and Iran in the east, Irag, Syria
and the Mediterranean Sea in the south, the
Aegean Sea in the West, Greece and Bulgaria
in the north west and the Black Sea in the
north (URL1, 2016).

Results and Discussion

Querco cerridis-Carpinetalia orientalis
Akman, Quézel & Barbéro 1980 order
depends Quercetea pubescentis (Oberd,
1948, Doing-Kraft 1955) Scamoni and
Passarge 1959 class; Usually a class that
dominated the Mediterranean region.
However, the Black Sea region, which
extends to the Euro-Siberian origin,
biogeography in the North. This class leaves
on the top floor of the Mediterranean
vegetation gets into the whole of the
Mediterranean region deciduous forest
formations. Anatolia, which is common
Quercus pubescens (hairy oak), Q. cerris var.
cerris (hairy oak), Q. macranther subsp.
syspirensis  (Spanish  oak),  Carpinus
orientalis (Eastern hornbeam), C. betulus
(hornbeam), Ostry carpinifolia (kayacik)
includes communities. Also Abies cilcica
(fir), Cedrus libani (cedar) and Pinus nigra
subsp. pallasiana (pine) is included as the
Mediterranean conifer woods. Diagnostic
species of Quercetea pubescentis (Oberd.
1948, Doing-Kraft 1955) Scamoni and
Passarge 1959: Acer campestre, Alliaria
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officinalis, Brachypodium pinnatum, Buxus
sempervirens, Cephalanthera rubra, C.alba,
Clematis vitalba, Coronilla varia, Sorbus
torminalis, Lithospermum
purpurocaeruleum, Cornus mas, Cotinus
coggyria, Dictamus albus, Euonymus
latifolius, Ligustrum vulgare, Mercuralis
perennis, Trifolium medium, Trifolium
physodes, Populus tremula.

According to the geographical situation of
this class is divided into two orders to:

I. Querco-Cedretalia libani Barbéro,.
Loisel ve Quézel 1974.

Querco-Cedretalia libani Barbéro, Loisel
ve Quézel 1977 order, except order Querco-
Carpinetali orientalis, which spread in the
Mediterranean Mountain top floor with
Mediterranean forest takes into groups. Pinus
nigra forest in Western Anatolia with all
forest formations of the Taurus and some
Pinus brutia forest communities can be
incorporated into the orders. This order not
included in the Black Sea region that is
located a little further east Anatolia.
Bioclimatic terms of this order little rainy
and wet, is connected to the cold
Mediterranean climate (Akman, 1995).

II.  Querco cerridis-Carpinetalia
orientalis Akman, Quézel & Barbéro
1980.

This order is characterized by Carpinus
orientalis and several Quercus species. In
Europe, which was previously defined by
Quercus robur and Carpinus betulus, from
Querco-Carpinetali orientalis orders, it is
completely different. It also characterizes
much of north-western Europe and western
Mediterranean Querceteli pubescentis orders
used for Turkey. Querco-Carpinetali
orientalis orders of Turkey's top-floor
Mediterranean deciduous forest community
also takes part in the pine forest. In addition,
western and central Black Sea, Aegean and
Central Anatolian interior gets into the forest
(Quézel et al., 1980; Ketenoglu et al., 2014;
Yarci 2000). Diagnostic species of Querco
cerridis-Carpinetalia orientalis: Carpinus
orientalis, Quercus cerris var. cerris, Q.
frainetto, Acer monspessulanum, Aremonia
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agrimonoides, Aristolochia pallida,
Astragalus drusorum subsp. maroniticus, A.
glycyphyllos subsp. glycyphylloides, Colutea

cilicica, Celtis australis, Coronilla
emeroides, Physospermum aquilegifolium,
Digitalis  ferruginea, Fraxinus  ornus,
Geranium asphodeloides, Laser trilobum,
Lathyrus hirsutus, Mespilus germanica,
Ostrya carpinifolia, Polygala supina,

Oenanthe pimipinelloides, Sesleria alba,
Staphyllea pinnata, Tanacetum parthenium,
Pyracantha coccinea, Prunus institiata.
Querco  cerridis-Carpinetalia  orientalis
Akman, Quézel & Barbéro 1980 includes
five alliance in Anatolia; 1. Quercion
frainetto Horvat 1954., Il. Carpino betuli-
Acerion hyrcani Quézel, Barbéro & Akman
1978, 111. Cisto laurifolii-Pinion pallasianae
Akman, Barbéro and Quézel 1978., IV.
Quercion anatolicae Akman, Barbéro and
Quézel 1979, V. Staphylleo pinnatae-Buxion
sempervirentis Quézel, Barbéro and Akman
1980.

I. Alliance Quercion frainetto Horvat
1954,

In northwest Anatolia in the upper floor
of the Mediterranean, not limestone, it gets
into the bedrock for developing forest
communities. The narrower the spread in
Turkey (Afyon B3, Balikesir B1), (Quézel et
al., 1978; Akman, 1978; Vural et al., 1985;
Ketenoglu et al., 2014). Diagnostic species of
Quercion frainetto: Quercus frainetto, Q.
cerris, Castenea sativa, Tilia tomentosa,
Pyrus communis, Mespilus germaica,
Chamaecytisus pygmaeu, Lychnis coronaria,
Geranium asphodeloides, Aristolochia
pallida, Oenanthe pimpinelloides, Huetia
cynapioides subsp. macrocarpa, Inula
salicina, Achillea grandiflora (Figure 1).
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Figure 1. Distrubition map of Quercion
frainetto Horvat 1954
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Il. Alliance Carpino betuli-Acerion
hyrcani Quézel, Barbéro and Akman 1978.

This alliance is vicariance of Italy and the
Balkans detected Ostryo-Carpinion
orientalis Horvat 1959. In the north-western
Anatolia in the upper floor of the
Mediterranean, in the rainy Mediterranean
climate, they grow on limestone bedrock.
(Balikesir B1, B2, Kastamonu A4, Bilecik
A3, Tokat A6, Sivas B6, Samsun A6, Corum
A5, Bolu A3, Ankara A4, B4, Amasya A5,
A6, Karabik A4, Bursa A2, Kitahya B2,
Eskigehir B3, Artvin A8 A9, Isparta B3, C3,
Cankirt A4, Afyon B3, Sinop AS5). It takes
into forests of middle and western Black Sea
and Inner Aegean (Quézel et al., 1978;
Cansaran and Aydogdu 2001; Ture et al.,
2005; Saglam, 2007; Ketenoglu et al., 2014).
Diagnostic species of Carpino betuli-Acerion
hyrcani: Carpinus betulus, Acer hyrcanum
subsp. hyrcanum, Cornus australis, Bromus
ramosus, Helleborus orientalis, Trifolium
caudatum, Lathyrus aureus, Quercus petrea
subsp. iberica, Lonicera orientalis, Vicia
truncatula, Asperula involucrata, Galium
longifolium, Asyneuma rigidum, Circium
hypoleucum (Figure 2).
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Figure 2. Distrubition map of Carpino betuli-
Acerion hyrcani Quézel, Barbéro and Akman
1978

I11.  Alliance Cisto laurifolii-Pinion
pallasianae Akman, Barbéro and Quézel
1978  (Pino-Cistion laurifolii  Akman,
Barbero & Quézel 1978).

Pinus nigra, Mediterranean and east of
Marmara and Aegean regions except show a
wide distribution around Central Anatolia
(Isparta B3, C3, Izmir B1, Bursa A2,
Eskisehir B3, Bilecik A3, Kirikkale B4,
Kastamonu Ad4). These forests are usually
semi-arid and dry-wet cold and very cold
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Mediterranean climate, metamorphic,
ophiolithic parent material, particularly marl
develop the best. Pinus nigra communities
are seen in areas where deciduous oak were
destroyed. These forests are similarities with
the Querco-Cedretalia libani Barbéro, Loisel
ve Quézel 1977 (Ketenoglu et al., 2014).
Diagnostic species of Cisto laurifolii-Pinion
pallasianae: Pinus nigra subsp. pallasiana,
Cistus laurifolius, Chamaecytisus pygmaeus,
Genista lydia, Hypericum montbretii, Iris
schachtii (Figure 3).

1 2 3 4 5 6 7 9_\ 9 10
Fa - —/
e b 5.«__}’ L——\\—\v_’__ -
'.% - }
: (¢
' o =<2
£ +—]
_,,c{é’ o S
CPd s P i 5
& F S
é A)\”J\\—-”N = TURKIYE
3 0 — — 200 k.
Ep .r’—’ 7 | | e
26" 28 30" 37 38 36" 38 407 47 447

Figure 3. Distrubition map of Cisto laurifolii-
Pinion pallasianae Akman, Barbéro and
Quézel 1978.

IV. Alliance Quercion anatolicae
Akman, Barbéro and Quézel 1979.

Quercus pubescens shows a lot of
distributions of around the Central Anatolia
region, in the upper Mediterranean solid,
semi-arid and dry-wet, cold and very cold
Mediterranean  climate  (Kirgsehir  BS,
Karaman B5, Kirikkale B4, Afyon B3,
Bilecik A3, B3, Bursa A2, Kiitahya B2,
Istanbul A2, Cankiri A4, Erzurum A8, BS,
Ankara A4, B4, Usak B2, Yozgat BS,
Corum A5, Konya B4, C4), (Hamzaoglu,
2000; Tdre et al., 2005). These communities
are included in the Quercion anatolicae.
Diagnostic species of Quercion anatolicae
(Ketenoglu et al., 2014): Quercus pubescens,

Coronilla  varia, Pyrus eleagnifolia,
Trifolium pannonicum subsp. elongatum
(Figure 4).
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Figure 4. Distrubition map of Quercion
anatolicae Akman, Barbéro and Quézel 1979

V. Alliance Staphylleo pinnatae-Buxion
sempervirentis  Quézel, Barbéro and
Akman 1980.

In less mountainous area of the Black
Sea; this alliace includes forests formed by
Abies bornmuelleriana, Carpinus betulus,
Fagus orientalis and Ostry carpinifolia
(Gumushane A7, Giresun A7, Kastamonu
A4, Sinop A5, Samsun A6, Tekirdag Al,
Trabzon A7, Ordo A6, Tokat A6, Kirklareli
Al) (Ketenoglu et al., 2014). Diagnostic
species of Staphylleo pinnatae-Buxion
sempervirentis: Acer platanoides, Buxus
sempervirens, Coylus colurna, Euonymus
latifolius, Fraxinus ornus, Laurocerasus
officinalis, Staphyllea pinnata, Tanacetum
parthenium, Tilia plathyphyllos (Figure 5).
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Figure 5. Distrubition map of Staphylleo
pinnatae-Buxion  sempervirentis  Quézel,
Barbéro and Akman 1980
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Turkey is generally accepted that the
present dominant steppe vegetation in a great
part of the country is the result of long term
anthropogenic activity. Most of the area was
once covered with forests. Turkey has been a
pathway for many civilizations and hosted
many of them. Change has become faster in
the last century and is now of dangerous
dimensions, especially due to the rapid
population growth in recent decades.
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Particularly after the 1950s, mechanization of
agriculture, industrialization and tourism
have increased the pressure on biological
diversity. The most important consequences
of these effects are reduction and
fragmentation of natural habitats (URL2,
2016).

Conclusion

The order Querco cerridis-Carpinetalia
orientalis Akman, Quézel & Barbéro 1980 in
Turkey is extended throughout the whole
territory of Mediterranean region deciduous
forest formations.. This order includes 5
alliance: 1. Quercion frainetto Horvat 1954.,
Il. Carpino betuli-Acerion hyrcani Quézel,
Barbéro & Akman 1978., |IlIl. Cisto
laurifolii-Pinion pallasianae Akman,
Barbéro and Quézel 1978., IV. Quercion
anatolicae Akman, Barbéro and Quézel
1979., V. Staphylleo pinnatae-Buxion
sempervirentis Quézel, Barbéro and Akman
1980. Anthropological activities have been
changed these special habitats; therefore,
these areas must be preserved, The
phytosociology of these area is still poorly
known and needs urgently studied as
phytosociologically (Figure 6, Figure 7).

Figure 6. Mediterranean forest
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Figure 7. Mediterranean forest
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Abstract

Zelkova spach. (an ancient tree) is a member of the Ulmaceae family. Zelkova of about six species
(Zelkova sicula Di Pasq., Garfi & Quézel, Zelkova abelicea (Lam.) Boiss., Zelkova carpinifolia (Pall.) C.
Koch, Zelkova serrata (Thunb) Makino, Zelkova schneideriana Hand.-Mazz. and Zelkova sinica C.K.
Schneid.) of deciduous, semi-evergreen trees occurring in written in woodland, thickets and in Italy,
Greece, Turkey, Iran and Asia. Zelkova have alternate, ovate to elliptic toothed leaves. Most species
display good fall colour of yellows and orange-browns. Zelkova carpinifolia, known as Caucasian
elm, Caucasian zelkova or just zelkova is a species of Zelkova, native to the Caucasus, Kagkar,
and Alborz mountains in the extreme southeast of Europe and southwest Asia (Turkey, Azerbaijan, Iran,
Georgia, Armenia). Zelkova carpinifolia is highly valued as an ornamental owing to its unusual outline,
having a relatively short, wide trunk that divides into many ascending branches. It is rare in many regions
and listed as Near Threatened according to IUCN Red List criteria. In Turkey, for example, only a few
highly isolated populations are known (Kars, Hakkari, Siirt, Mus). It seems very probable that other yet
undiscovered sites with Z. carpinifolia still exist on Turkey, therefore additional field surveys should be
undertaken. Currently there is no legal protection for this species.

In this study, the genus of Zelkova, floristic and ecological characteristics were studied. Distribution
areas in the world and Turkey is shown on the map and threat categoriesis based on the IUCN Red List
criteria. In addition, pictures and images of the Zelkova carpinifolia species is given. Photos are taken in
Turkey's Hakkari province.

Keywords: Zelkova carpinifolia, Caucasian elm, Ulmaceae, Turkey

Turkiye'de Zelkova carpinifolia (Pall.) C. Koch (Ulmaceae) (Relikt Agaci): floristik,
ekoloji, dagilim ve tehditler

Ozet

Zelkova spach. (relikt bir agag), Ulmaceae familyasinin bir iiyesidir. Ormanlik ve ¢aliliklarda yaprak
doken ve dékmeyen Zelkova’nin Italya, Yunanistan, Tiirkiye, iran ve Asya'da tanimlanmus yaklasik alti
tirl vardir (Zelkova sicula Di Pasq., Garfi & Quézel, Zelkova abelicea (Lam.) Boiss., Zelkova
carpinifolia (Pall.) C. Koch, Zelkova serrata (Thunb) Makino, Zelkova schneideriana Hand.-Mazz. and
Zelkova sinica C.K. Schneid.). Zelkova alternat, ovat-eliptik ve digli yapraklhidir. Cogu tiirii sar1 ve
turuncu-kahverengi, sonbahar renklerindedirler. Kafkas karaagaci, Kafkas zelkovasi ya da sadece zelkova
olarak bilinen Zelkova carpinifolia, Kafkasya, Kackar, Avrupa ve giineybati1 Asya (Turkiye, Azerbaycan,
fran, Giircistan, Ermenistan) giineydogunun en uglarmda Elburz daglarmm dogal bir Zelkova tiridiir.
Zelkova carpinifolia ¢ok sayida yiikselen dallara ayrilan nispeten kisa, genis govdeli; sira dig1 goriintiisii
sayesinde ¢ok iyi bir siis bitkisi olarak degerlendirilir. Pek ¢ok bolgede nadir bulunur ve IUCN Kirmizi
Liste kriterlerine gore NT olarak listelenir. Tirkiye’de izole halde birka¢ populasyonu bilinmektedir
(Kars, Hakkari, Siirt, Mus). Tiirkiye'de Z. carpinifolia’nin mevcut oldugu heniiz kesfedilmemis yerler
hala ¢ok muhtemel goriinmektedir, bu nedenle arazi aragtirmalar1 yapilmalidir. Su anda bu tiir i¢in yasal
koruma bulunmaktadir.

Bu ¢alismada Zelkova cinsinin floristik ve ekolojik karakterleri arastirilmistir. Tiirkiye ve Diinya’da
yayilisi, harita tizerinde ve tehlike kategorilerisi [IUCN Kirmizi Liste kriterlerine gore gosterilmistir. Buna
ek olarak Zelkova carpinifolia tiiriine ait sekiller ve ¢izimler verilmistir. Fotograflar Tiirkiye’nin Hakkari
ilinde ¢ekilmistir.

Anahtar Kelimeler: Zelkova carpinifolia, Kafkas karaagaci, Ulmaceae, Turkiye
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Introduction

Zelkova (Ulmaceae s.s.) is a small

genus that comprises six monoecious tree
species in the northern hemisphere. At
present, it shows a disjunct distribution in
east Asia (three species), western Asia
(one species) and the Mediterranean (two
species), whereas it is absent from North
America (Denk and Grimm 2005).
During past geological epochs, Zelkova
trees were widespread in Europe, Eurasia
and North Africa They were present in
many parts of Europe from the Oligocene
until the terminal Pliocene, in Italy until
approximately 32000 14C yr BP, and
have modern populations in southeastern
Sicily (Zelkova sicula), Crete (Zelkova
abelicea), Iran and Caucasus (Zelkova
carpinifolia), and Eastern Asia (Zelkova
schniederiana, Zelkova serrata, and
Zelkova sinica (Kvavadze and Connor
2005). Zelkova carpinifolia a Tertiary
relict tree endemic of Turkey. The genus
has a particularly disjunct distribution
(Glner et al. 2000). Zelkova carpinifolia
is one of the most iconic relict trees in the
Transcaucasus, between the Black and
Caspian Sea. The generally warm and
humid environmental conditions in this
region since the late Tertiary provided a
shelter for relict species during the ice
ages. As a result, the Transcaucasian
forests, especially those in the Colchis
and Hyrcanian regions, are among the
oldest, most diverse and richest habitats
housing endemic, woody species in west
Eurasia (URL1 2016).
The purpose of this paper is to review
and evaluate the ecological features and
distribution area of the Zelkova
carpinifolia.

Material and Methods

We collected distribution, threat and
population structure data by reviewing
literature and through field surveys at
two study plots throughout the range of
the species. It has also benefited from
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various herbarium (ANK., GAZI.,
VAN.). The geographical distributions of
Zelkova carpinifolia was analyzed using
Grid system (Davis 1965- 1988), (Figure
1). In addition, photos were taken (Figure
2, Figure 4).

Research in the area of Semdinli and
Yiiksekova (Altisu village, 1500m.).
There is a 15. km long old road.
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Figure 1. Distribution map of Zelkova
carpinifolia (Pall.) K. Koch

Results and Discussion

Taxonomy

Kingdom: Plantae

Phylum: Tracheophyta

Class: Magnoliopsida

Order: Urticales

Family: Ulmaceae; Ulmaceae,
the elm family of the nettle order
(Urticales), with 15 genera of trees and
shrubs, distributed primarily throughout
temperate regions. Members of the
family have watery sap, and its leaves
alternate along the stem. The leaves
usually have toothed edges and often are
lopsided at the base. The flowers lack
petals. Male and female flowers are
borne together or apart on the same plant.
The fruit, a samara, may be winged,
fleshy, or nutlike (Zielinski 1979, UR L2
2016).

Genus: Zelkova Spach; Zelkova is a
genus of six species of deciduous trees in
the elm family Ulmaceae, native to
southern Europe, and southwest and
eastern Asia. They vary in size from
shrubs (Z. sicula) to large trees up to 35
m tall (Z. carpinifolia). The leaves are
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alternate, with serrated margins, and
(unlike the related elms) a symmetrical
base to the leaf blade. The fruit is a dry,
nut-like drupe, produced singly in the
leaf axils (UR L3 2016).

Species: Zelkova carpinifolia (Pall.) K.
Koch; Western Asia (Figure 2, Figure 3).

Figure 2. Zelkova carpinifolia (Pall.) K. Koch
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Figure 3. Zelkova carpinifolia (Pall.) K.
Koch

Synonym for Zelkova carpinifolia (Pall.)
K. Koch;

1. Abelicea crenata (Desf.) Baill. species,
2. Abelicea sibirica Rafin. species,

3. Abelicea ulmoides Kuntze species,

4. Planera carpinifolia P.Watson species,
5. Planera crenata Desf. species,

6. Planera repens Hort. ex

Lavallee species,

7. Rhamnus carpinifolius Pall. species,

8. Ulmus nemoralis Ait. species,

9. Ulmus polygama Juss ex Poir. species,
10.  Zelkova  carpinifolia  subsp.
yomraensis Ansin & Gergek infraspecific
name,

11. Zelkova crenata (Desf.) Sp. species,
12. Zelkova crenata var. repens
Lavallee infraspecific name (URL3 2016)
and Zelkova ulmoides Schneid. (Denk
and Grimm 2005). Synonym of other
species and distribution areas (names in
parentheses are synonyms);

-Zelkova schneideriana Hand.-Mazz.,
China

-Zelkova sinica C. K. Schneider, China
-Zelkova serrata (Thunb.) Makino,
Japan, (Zelkova formosana Hayata),
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(Zelkova  keaki
acuminata Planch.)
-Zelkova abelicea (Lam.) Boiss., Crete,

(Zelkova cretica Spach.)
-Zelkova sicula Di Pasquale, Garfi &
Quezel Sicily, (Denk and Grimm 2005).

Distribution: Turkey (E-Anatolia, SE-
Anatolia), Iran (EC-lran, E-lran, NE-
Iran: Mts., N-lran: Mts.,, NW-Iran:
Iranian Aserbaijan), Caucasus,
Azerbaijan, Armenia, Gruziya, Crimea
(introduced) (Guner and Zielinski 1998,
URLs 2016). The  geographical
distributions of  Zelkova carpinifolia
was analyzed using Grid system (Kars
A9, Hakkari B8, Siirt C9, Mus C10),
(Figure 1), (Davis 1965-1988, Davis and
Tan 1988, Guner et al. 2000).

Habit: Z. carpinifolia is a large tree,
attaining an average height of 20-35 m,
and measuring up to 2 m in diameter. The
vase-shaped crown and short, broad trunk
dividing into numerous nearly erect,
strong branches, give the species its
characteristic and distinctive form. The
leaves, especially on young shoots, are
generally much larger than those of the
Mediterranean Zelkova species: they can
measure more than 10 cm in length and 6
cm in width, with a dentate leaf base, and
7-12 secondary veins (Kozlowski and
Gratzfeld 2013). Z. carpinifolia is
observed in the region of 2-3 meters tall
and shrubs form (Figure 4). Whatever the
causes of this fragmentation (a complex
colonization history, climate change,
browsing by large Pleistocene herbivores
or more recent agricultural practices),
gene flow between remote populations is
improbable because of the limited
dispersal capacity of seeds, as is the case
for all Zelkova species (Kozlowski et al.
2013).

Maxim.), (Zelkova.
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| Figure 4. Hi ekov arinifoli(PaII) K. Koch

Ecology: Generally favouring moist,
humus-rich soils but not tolerating
waterlogged or swampy conditions,
Zelkova carpinifolia is a light-demanding
canopy tree. Observation area; generally
mountainous area (1300-1800 m), 45%
of forestland, unfit for agriculture 41%,
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Epp— i

_ ue 5. Habitat of Zelkova crpifolia (Pall.) K. Koch

10% meadows and pastures can be used
four or five months and 4% are arable
lands. Genus of the tree in the forest is
usually oak. Quercus brantii Lindl. and
Quercus cerris L. are the dominant plant
species of oak forest (Figure 5).
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Climate: Hakkari is seen in cold and
temperate climates. much more rainfall in
the summer months during the winter.
According to the Koppen-Geiger climate
classification it can be called Ds. The
average annual temperature is 10.3
province of Hakkari. The average annual
rainfall: 789 mm (Figure 6, Figure 7,
Table 1), (UR L4 2016).

“C: 10.3

°F °C . Altitude: 1707m Climate: Dsa mm: 789
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Figure 6. Graphic of precipitation (mm)
and temperature (°C, °F)

24.2 temperature is the hottest month of
the year in July. The average temperature
in January is the lowest average of the
year is -3.8.

01 0z 03 04 05 06 07 08 09 10 1 12

Figure 7. Graphic of temperature (°C, °F)

Table 1. Table of precipitation (mm) and temperature (°C, °F)

month 1 2 3 4 5 6 7 8 9 10 11 12
mm 37 3 4 59 53 21 5 4 12 50 51 37
oc 37 30 15 75 124 171 212 209 169 109 49 -0.3
°C (min) 82 77 -30 26 68 105 144 139 100 49 00 -4.4
°C (max) 08 18 60 124 180 237 281 280 239 169 98 39

Driest and wettest month of the year
rainfall between 128 mm average
temperature throughout the year varies
around 28.0. (URL4, 2016).

Red List Category & Criteria:
Lower Risk/near threatened (Figure 8).
Occurring in lowland as well as mountain
forests across the Caucasus, including
two main population centres in the east
(Hyrcania) and the west (Colchis), Z.
carpinifolia has the widest distributional
range (some 100 populations) of the three
Eurasian species. Molecular studies
revealed a significant genetic
differentiation between the two main
groups which is indicative of the many
million years gone by since these
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populations fragmented into their current
distribution. By and large, in all regions
where the species occurs, overgrazing,
expanding mass tourism and related
infrastructure development in areas of
scenic beauty, are major drivers of
change. Although numerous natural
reserves and parks have been created in
Georgia, Azerbaijan and Iran, containing
important ~ forest  stands  with Z.
carpinifolia, the pressure on these
habitats is steadily rising (Guner and
Zielinski 1998, Kozlowski and Gratzfeld
2013, URL3 2016).
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Figure 8. Conservation status of Zelkova carpinifolia (Pall.) K. Koch.

Diseas: Zelkova carpinifolia (Pall.) K.
Koch is native to the Caucasus and
Alborz mountains in northern parts of
Iran. The decline began with browning of
the leaves, viscous liquid exudatation on
the branches and trunks resulting in a
brown-black discoloration of bark and
woody tissues. In the winter of the next
year fungal growth induces a typical
charcoal-black surface on diseased
branches and trunks (Mirabolfathy 2013).
Zelkova carpinifolia (Pall.) K. Koch is
described as a new observations for the
Hakkari region (B8) of Turkey. A
detailed  morphological  description,
photographs, distribution map and
illusturation of this new observations are
given. Several population was observed
in case of local communities in the
region. Overgrazing, fire, erosion,
agriculture, road construction, as a result
of activities have been identified as

fragmented habitats (Figure 9).

B

Figure

o

9. Fragmented habitats of the

Zelkova carpinifolia

Conclusion

Fires, overgrazing, tourism,
industrialization, agricultural struggle,
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expansion of agriculture, urbanization
and plantation crops such factors are
threatening rare plants. In addition, by
the local people medicine, fuel,
unconsciously gathering for various
purposes such as food and ornamental
plants are also threatening a factor. These
threats are not the generation of habitat
fragmentation and species. It should
therefore take the necessary protection
measures. We can also learn a lot from
relict plant; Tertiary relict trees are,
therefore, ancient organisms which were
able to cope with changing
environmental conditions for millions of
years. They provide, thus, a unique
opportunity to understand past and recent
biogeographical and evolutionary
processes (Taberlet et al. 1998).
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Abstract

This study based on the vegetation field survey between 2010 and 2013 has been carried out for the
purpose of determining the vegetation of Ermenek (Karaman). The vegetation that is under the influences
of semi-arid soft type of Mediterranean climate was analyzed according to the Braun-Blanquet approach.
Pinus brutia and Lotononis genistoides (Fenzl) Benth. were the most commonly observed species in
community in Ermenek. Pinus brutia and Lotononis genistoides community’s in terms of sociology, it is
very difficult to interpret. The study area is located in the southeast of Central Anatolia covered with red-
brown and brown soils. This area belongs to the Mediterranien region in terms of phytogeography.
Relations between the ecologial properties (such as pH, C (%), N (%), CaCOs (%) of soil properties and
climate) and plant cover was examined.

Based on the results of floral biodiversity and ecological properties were discussed of Pinus brutia
community. Results showed that, on the distribution of vegetation are important factors, respectively;
climatic, edaphic, anthropogenic. In terms of biodiversity conservation of these areas it is very important
furthermore the protection of these areas showed that very necessary.

Key Words: Pinus brutia community, Ermenek, Karaman, Turkey

Pinus brutia Ten. Topluluklarinin Ekolojik ve Floristik Ozellikleri (Karaman-
Ermenek)

Ozet

Bu ¢aligma 2010 ve 2013 yillar1 arasinda arazi ¢aligmalarma dayanarak, Ermenek (Karaman)’in
vejetasyonunun belirlenmesi amaci ile yapilmigtir. Yar1 kurak yumusak Akdeniz ikliminin etkisi altindaki
vejetasyon, Braun-Blanquet yoéntemine gore analiz edildi. Pinus brutia ve Lotononis genistoides
Ermenek’teki toplulukta en sik goriilen tiirlerdir. Pinus brutia ve Lotononis genistoides topluluklarini
yorumlamak sosyolojik acidan oldukca zordur. Arastirma alani i¢ Anadolu’nun giineydogusunda kirmizi-
kahverengi ve kahverengi topraklarda yer alir. Fitocografik agidan Akdeniz Bélgesi kapsamindadir. Bitki
ortust ve ekolojik 6zellikleri arasindaki iligkiler (6rnegin pH, C (%), N (%), CaCOs toprak ozellikleri ve
iklim (%)) incelenmistir.

Pinus brutia toplulugu ekolojik &zellikler ve bitki ¢esitliliginin sonuglarina dayanarak tartigildi.
Sonuclar, vejetasyonun dagilimina iliskin 6nemli faktorlerin, sirasiyla; iklimsel, edafik, antropojenik
oldugunu gosterdi. Bu alanlar biyogesitliliginin korunmasi agisindan ¢ok 6nemlidir ilaveten bu alanlarin
korunmasinin ¢ok gerekli oldugu goriilmiistiir.

Anahtar Kelimeler: Pinus brutia toplulugu, Ermenek, Karaman, Turkiye

Introduction Amanos Mountains. While the taxa of

Mediterranean forests are composed of Calabrian pine (Pinus brutia), stone pine,
trees adapted to the hot and dry summers Crimean pine, Lebanon cedar (Cedrus libani)
without precipitation and winters with and Cilician fir (Abies cilicica) constitute the
precipitation, and bulbous plants and bush coniferous forests in the Mediterranean
species tolerant to drought. This region starts Region, juniper (Juniperus excelsa, J.
from Gelibolu peninsula, follows the Aegean foetidissima) and oak (Quercus cerris, Q.
and Mediterranean coasts and ends up in the vulcanica, Q. infectoria, Q. ithaburensis
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subsp. macrolepis) species also accompany
them (Anonymous 2012 Akman 1995). One
of such Turkish red pine (Pinus brutia Ten.)
is the most widely distributed main tree
species of Turkey and it covers
approximately 5.8 million ha, accounting for
27 % of the Turkey's forests. Pinus brutia
(Turkish or Calabrian pine), is one of the
most widespread pine species in Turkey. Its
main distribution area is around the
Mediterranean, Aegean and Marmara regions
(0-1000m.). In the Black Sea Regions it is
found in the Mediterranean enclave and is
widespread 10-400 m around the coastline
(Samsun) (Karaer et al., 1999).

This study was carried out for the
ecologic investigation of the Pinus brutia
community of the area in Mediterranean.
This species has been partly fire and forestry
to the area is restricted. In addition, the

habitat is  threatened by  pollution
(agricultural, industrial and  domestic
pollution).  Mediterranean included in

Mediterranean phytogeographical region is
very important in terms of its climatic, soil
and geographical characteristics (Zohary
1973). The region is characterized by a
Mediterranean type of climate with cold
winters and hot summers. In Mediterranean,
some of vegetation studies were carried out
by Akman and Ekim (1988), Akman (1995),
Akman et al. (1996),Tatli (2005), Saglam
(2007), Unald1 and Toroglu (2007).

Material and Method

In this study, the materials were collected
from the area between 2010-2013. The Flora
of Turkey (Davis 1965-1985; Davis et
al.1988; Giliner et al. 2000) and other floras
(Tutin et al. 1964-1981; Townsend, 1966-
1980) were utilized in the identification of
the specimens. The plant specimens collected
from the releves were stored in the herbarium
of Ankara University (ANK). In order to
determine the interaction between
environmental factors and plant
communities, 10 releves were taken from
different area. The vegetation analysis were
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performed according to traditional Braun-
Blanquet’s “floristic unit system” (1932) and
the unified abundance-cover values and
sociability were determined. The widths of
the relevés were determined by according to
“minimal area” method which was 100 m2 in
Pinus brutia community (Akman et al.
2001). Sites were selected that exhibited
minimal levels of agricultural disturbance,
particularly vegetation and soil degradation
caused by domestic stock grazing (sheep).
Also the addresses of ten relevés were given
for the definition of the community.

Description of the study area

Ermenek is loca