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ABSTRACT

This phytosociological investigation is conducted in various disturbed forests around Murree hills. The
main purpose of study is to explore community types, associated ground flora and their relation to
soil characteristics. Eight community types and two monospecific tree stands have been recognized
as follows: Pinus wallichiana (pure), Pinus roxburghii (pure), Pinus wallichiana-Quercus baloot, Pinus
wallichiana-Cedrus deodara, Pinus wallichiana-Abies pindrow, Pinus wallichiana-Quercus dilatata,
Quercus dilatata-Cedrus deodara, Pinus roxburghii-Pinus wallichiana, Pinus roxburghii-Cedrus
deodara, Pinus roxburghii-Quercus dilatata. Pinus wallichiana dominates monospecifically in 8 stands
while Pinus roxburghii -Pinus wallichiana community types found at 5 locations. Pinus wallichiana
formed community type with Cedrus deodara and Abies pindrow at 4 locations separately. Highest
stand density achieved in Pinus wallichiana-Cedrus deodara and Pinus roxburghii-Quercus dilatata
community i.e. 128 trees/h. Highest basal area (48.06 (m?/ha) recorded from Pinus wallichiana (pure)
stands. Pinus wallichiana-Pinus roxburghii communities correlated significantly (p < 0.05) with tree
density. Range of DO. pH, Temperature, Conductivity, Salinity, ORP and chemical parameters in each
community type has also shown and discussed.

0z

Bu fitososyolojik arastirma, Murree tepeleri ¢evresindeki gesitli bozulmus ormanlarda yapilmistir.
Calismanin temel amaci topluluk tdrlerini, iliskili zemin florasini ve toprak ozellikleri ile iliskilerini
arastirmaktir. Sekiz bitki toplulugu ve iki monospesifik mescere tanimlanmistir: Pinus wallichiana (saf),
Pinus roxburghii (saf), Pinus wallichiana-Quercus baloot, Pinus wallichiana-Cedrus deodara, Pinus
wallichiana-Abies pindrow, Pinus wallichiana-Quercus dilatata, Quercus dilatat-Cedrus deodara, Pinus
roxburghii-Pinus wallichiana, Pinus roxburghii-Cedrus deodara, Pinus roxburghii-Quercus dilatata.
Pinus wallichiana 8 standda monospesifik olarak baskinken, 5 yerde bulunan Pinus roxburghii-Pinus
wallichiana topluluk tirleri. Pinus wallichiana, Cedrus deodara ve Abies ile 4 yerde ayri ayri topluluk
olusturmustur. Pinus wallichiana-Cedrus deodara ve Pinus roxburghii-Quercus dilatata toplulugunda,
yani 128 agag/saatte elde edilen en yliksek mescere yogunlugu olarak gézlenmistir. Pinus wallichiana
(saf) mescerelerinden kaydedilen en yiiksek bazal alan (48.06 (m?/ha) olarak kaydedilmistir. Pusus
wallichiana-Pinus roxburghii topluluklari agag yogunlugu ile anlamli bir sekilde korelasyon géstermistir
(p <0.05). DO. PH, Sicaklik, iletkenlik, Tuzluluk, ORP her topluluk tiiriindeki kimyasal parametreler de
gosterilmis ve tartisiimigtir.

Citation:
To cite this article: Khan A, Ahmed M, Ahmed F, Saeed R, Siddiqui F (2020). Vegetation of highly

disturbed conifer forests around Murree, Pakistan. Turk J Biod 3(2): 43-53.
https://doi.org/10.38059/biodiversity.708154.

1. INTRODUCTION

Vegetative groups or communities characterize forests
and their types. The grouping of vegetation, species
diversity defined the nature and absorbance capability of
forests. The emphasized work on different plant species

living together by forming an association with each other
was firstly explained by European workers during which
they introduced the term “Phytosociology” to quantify
the plant species in a particular manner. The precise
description on the structure of the community can
develop a system to classify plant communities explained
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by Oosting (1956). To analyze the behavior and future
trend of plant community, the kind of vegetation, their
composition and structure, mode of association among
the species and most importantly their destruction are
found to be the stronger units in community study
(Shimwell, 1971; Muller-Dumbois & Ellenberg, 1974). An
appropriate study of community in an area could produce
a system of classification of the vegetation types.

By following the basic strategies, recent ecologists have
figured out various problems in their targeted area and
have involved methods due to the changes in the
environment and adapted by the plants. The evolutionary
features are the response of the plants in the changing
environment. According to Thorpe et al. (2008)
competition in living organisms is the main point of
research on which ecological changes are dependent. The
species found in the forests face a greater level of

competition that can be examined by the indications of
their basal area at stand level (m?/h) or by recording the
number of individuals with their diameters and height at
individual level suggested by Ogden et al. (1987). Stand
level properties can sketch out the forest condition as it
can summarize the community interaction, their
prevailing direction, dominance and diversity. In the
recent time, population and competition are the major
factors which have created destruction in the forests.
Alterations in the growth of forest ultimately results to
change the climatic schedule throughout the world as
well as changes in forests dynamics. The forests would
face the emigration of species or destruction of trees due
to the fast growing population needs. This paper has the
summary of stands and their Phytosociological attributes
to define the current condition of disturbed forest of
Murree which would be helpful to understand the
present vegetation status of the forest.

In Pakistan, community description of various forests has
presented by various workers i.e. Ahmed (1988), Ahmed
et al. (1990a, b, 1991, 2010), Ahmed & Naqvi (2005),
Hussain & Badshah (1998), Wahab et al. (2008), Siddiqui
et al. (2009), Khan et al. (2010a, b). However these
descriptions were based on least disturbed forests and no
work was carried out in highly disturbed forests. This was
necessary to see the extent of change in forest floristic
composition, quantitative values and communities for
future research and management/conservational
purpose. Therefore, bearing these points in mind
description of communities from highly disturbed areas
around Murree is presented.

2. MATERIALS AND METHODS

This study was conducted in Murree forests of Pakistan.
Murree was selected for the study because of being
famous hill station in Pakistan. It is located in the
Himalayan foothills at 2286 meters above sea level
(Figure 1). The forest comprised of sub-tropical to
temperate zone that receives 70.4inch as an average
rainfall per year. Murree bear a mild average temperature
up to 12°C annually, hottest month is June (212C) while
coolest and driest month is January (32C). 30 different
sites were targeted to sample the vegetation around
Galyat in Murree which specifically focused the
disturbance in the area. Quadrate method (Cottam &
Curtis, 1956) was applied for the sampling in the study
sites by making 1 hectare (100X100m) rectangular plot.
Understory vegetation was also recorded by making 10
circular plots (1.5m radius) within each 1 hectare plot.
Relative and absolute Density.ha™ and Basal area (m2.ha
1) were calculated of the recorded tree species by
following Ahmed & Shaukat (2012) while the understory
species were estimated by using relative frequency
following Braun-Blanquet (1965) and Ahmed & Shaukat
(2012) phytosociological evaluation methods. Organic
matter was calculated following Nelson & Sommers
(1996) method. Soil nutrients and related parameters
(DO, ORP, TDS, Temperature, Salinity, Conductivity, pH)
were examined by using Kjeldahl (1883) and Flame
photometer, Portable Multiparameter Model Sension,
TM 105 UK, following Nazim (2011). Environmental
estimations were taken by GPS. Understory abundance
classes were determined by following Braun-Blanquet
(1965) with modification of Ahmed (1986).

3. RESULTS AND DISCUSSION

Study area and sites were presented in Figure 1. The study
was conducted on the disturbed areas in the forest for the
analysis of existing communities under disturbed
condition. Four dominant conifer species were found i.e.
Pinus wallichiana (P.W), Pinus roxburghii (P.R), Cedrus
deodara (C.D) and Abies pindrow (A.P). For this purpose,
Phytosociological investigations were made and as a
result of which eight communities and two monospecific
vegetative groups were produced, details of
phytosociological evaluation were given in Figure 2. The
communities recognized in the study area (Figure 1), its
range of elevation, density, basal area and aspect are
presented in Table 1. In addition, this table also indicated
the range of relative frequencies of pine seedlings only.
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Table 2 showed soil characteristics of the communities.
Out of thirty stands, eight communities and two
monospecific stands were recorded on the basis of two
first leading dominant species, obtaining higher
importance value and similar floristic composition. Eight
community types and two monospecific tree stands have
been recognized on the basis of floristic composition and
highest density/basal area values as follows: Pinus

wallichiana (pure), Pinus roxburghii (pure), Pinus
wallichiana-Quercus baloot, Pinus wallichiana-Cedrus
deodara, Pinus wallichiana-Abies pindrow, Pinus
wallichiana-Quercus dilatata, Quercus dilatata-Cedrus
deodara, Pinus roxburghii-Pinus wallichiana, Pinus
roxburghii-Cedrus deodara, Pinus roxburghii-Quercus
dilatata.
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Figure 1. Study area and sampled sites in Murree, Pakistan.
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Figure 2. Phytosociological status of pine species in disturbed
forests. P.W = Pinus wallichiana, A.P = Abies pindrow, C.D = Cedrus
deodara, P.R = Pinus roxburghii.

Pinus wallichiana (monospecific)

These monospecific stands lie under moist temperate
areas of Pakistan, however this species also found in dry

temperate areas due to wide ecological amplitude
(Ahmed et al., 2010). Pinus wallichiana appeared in pure
form in 7 stands from 30 stands. The species found to be
more persistent in most of the areas of the forest in
Murree even in the highly disturbed condition. Pure
stands found on seven different locations i.e. Nathiagali
behind chairlift, Kaseri Town-Murree road-Ptriata, Kaseri
town-Murree road-Ptriata, Kondla-Changla gali, Bhurban,
Bhurban, Bansra gali. The elevation range started from
1699 to 2628 meters. The stand density ranged from 70
to 106 trees per hectare while the basal area per hectare
ranges from 14.84 to 48.06 m?/hec?. Siddiqui (2011)
reported 135 to 429 hec! density with the basal area 69
to 78 m?/hec? of Pinus wallichiana trees in the same
elevation range of Murree from least disturbed sites, this
showed a clear difference in the decreased values of
standing trees in present area due to disturbance. Pinus
wallichiana is considered to be a pioneer species in
various aspects hence its distribution is vast at different

45 [ Khan A, Ahmed M, Ahmed F, Saeed R, Siddiqui F (2020). Turkish Journal of Biodiversity 3(2): 43-53
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altitudes (Chaudhri, 1960). Ahmed et al., (2006) reported
pure stands of Pinus wallichiana from Nalter at 2770m
elevation with higher density and basal area. Wahab
(2011) observed Pinus wallichiana pure stands at 1875m
elevation in Dir District. He calculated 43 stems.ha™
density from the forest in this locality. Pinus wallichiana
populated forests were also been reported by various
workers (Ahmed et al., 1989, 1990a, b, 1991, 2006, 2009;
Wahab et al., 2008 and Siddiqui et al., 2009) at similar
elevations, in other areas of Pakistan.

These monospecific stands were comprised of most
abundant Pinus wallichiana seedlings throughout all the
stands. Seedlings of Quercus incana were frequently
found in this community. Seedlings of Quercus dilatata,
Populus ciliata, Urtica dioica, Aqualegia vulgaris, Paeonia
emodi and Myrsine africana were occasionally found in
this form. Seedlings of Aesculus indica were rarely found
in these stands. Among herbs and bushes, Berberis
lycium, Cornus macrophylla, Argemone mexicana,
Frageria vesca, Rosa moschata, Cannabis sativa, Rumex
nepalensis, seedlings of Juglans regia, Populus nigra, Ficus
palmata, Narcissum poeticus, Cassia glauca, Olea
feruginea, Diospyros lotus, Viola odorata were rarely
found plant species. Hedera nepalensis, Thymus
serpyllum, Rubus ellipticus, Rosa webbiana, Rosa
brunonii, Ulmus wallichiana, Aristida cyantha, Pyrus
pashia, Pyrus spp, Prunus deomestica, Prunus cornuta,
Cupressus  sempervirens, Campanula  tenuissima,
Magnolia champaca and Symphyotrichum dumosum
were also the understory herbs and shrubs which were
found with low number in the area. Results from soil
analysis showed a wide range in its parameters like pH,
TDS, Conductivity, Salinity, ORP (7.37 to 8.00, 151 to
364mg/L, 0.18 to 0.44 p/cm, 0.14 to 0.24%, 15.7 to
68.6mV respectively), with highest range of TDS among all
communities. Ranges of OM%, WHC%, N, P, K and Na
concentrations were 5.8 to 8.56%, 20 to 51%, 0.14 to
1.21%, 0.21 to 0.46mg/g, 1.42 to 2.43mg/g, 0.54 to
1.42mg/g respectively. Soil texture was sandy clay.
Concentration of Sodium and Water holding capacity of
this form were found to be highest as compared to other
communities.

Pinus roxburghii (monospecific)

This species considered as indicator of subtropical
condition of forest, occupying comparatively lowest
elevational limit (Ahmed et al., 2006). Pinus roxburghii

occurred in pure form at 2 stands (18 and 30) at the
locations of P.A.F. Base and T-Base respectively. Species
in pure condition found more stable with a density range
of 103-104 plants per hectare with the basal area of 20.25
to 37.53m?/hec™. The elevation range was 1787-1789
meters. The species found more tolerant in the highly
precipitated environment with human and animal
interference. Anthropogenic disturbance also found in
the area due to dumping of garbage, lower elevation
cutting branches and being a tourist place the area
possessed different kinds of litter in the soil which act as
shelter for insects and animals. From different Himalayan
regions Ahmed et al., (2006) reported 732 trees hec* and
31m?hec? basal area in pure Pinus roxburghii forest
indicating healthy growth rate of this pine species in pure
form but in present study area, the density is very low
with poor basal area. Forests comprised of pure Pinus
roxburghii were also cited by Wahab (2011) in lower Dir
at the elevation ranged from 1230 to 1622m. The species
showed density range from 46 to155 ha™.

The community consisted of abundant Quercus incana
while seedlings of Pinus roxburghii, Quercus dilatata,
Populus ciliata, Urtica dioica and Paeonia emodi were
frequently found. Seedlings of Quercus Baloot and
Aesculus indicus were occasionally found. Other
understory species in these forests were Cannabis sativa,
Aqualegia vesca and Myrsine africana. Berberis lycium,
Cornus macrophylla, Frageria vesca, Rannunculus acris,
Rosa moschata, Juglans regia, Populus nigra, Ficus
palmate, Pyrus pashia, Punica granatum, Prunus
deomestica, Pyrus spp, Narcissum poeticus, Cassia glauca,
Olea feruginea, Diospyros lotus and Magnolia champaca
with rarely occurrance. Magnolia champaca, Pyrus
pashia, Prunus deomestica, Pyrus spp and Cornus
macrophylla were found to be threatened in the area
because of very poor frequency. From many previous
studies it was evident that monospecific stands of Pinus
roxburghii possess thick understory vegetation as
mentioned by Wahab (2011); Siddiqui (2011) and Khan
(2011). Wahab (2011) quoted 34 understory species from
Pinus roxburghii forests in which Rumex dentatus, Punica
granatum, Indigofera spp. Dodonea viscose, Rannunculus
spp, Oxalis corniculata, Mentha spp. were commonly
found. Table 2 showed the range of soil parameters
analyzed. Phosphorus concentration was the highest in
this form. Silty clay and sandy clay combined formed the
texture of the soil in its stands.

46 [ Khan A, Ahmed M, Ahmed F, Saeed R, Siddiqui F (2020). Turkish Journal of Biodiversity 3(2): 43-53



Vegetation of highly disturbed conifer forests around Murree, Pakistan

Pinus wallichiana — Quercus baloot community type

Pinus wallichiana - Quercus baloot community found in 3
stands at different locations of Lowertopa facing the
North-South aspect. The density ranges from 67 to 98
plants per hectare at the elevation from 1956 to 2155m.
The basal area of this community ranged from 5.32 to 34
m2hec™. Ahmed et al., (2006) recorded Pinus wallichiana
- Quercus incana community at 1970 to 2250m elevation
from Lowertopa, Murree Hills and Jhika gali. There
previous study showed dominance of Pinus wallichiana
with 63% density and 88% basal area in association with
Quercus incana. While present study showed the co
dominant position of Quercus baloot in the disturbed area
at the same elevation with presence of Quercus incana
seedlings which confirmed the presence of this species in
past but now it get eliminated due to continuous
disturbance activities in this area. Seedlings of Pinus
wallichiana were most abundantly distributed in these
stands. No other species were present in the abundant
form in the community while shrubs like Rosa brunonii
and Berberis lycium were present frequently in the
community. Cornus macrophylla, Argemone mexicana
and Echinophus nivens and seedlings of Populus ciliata
were occasional. Seedlings of Quercus incana, Quercus
dilatata, Quercus baloot, Aesculus indica while Hedra
helpensis, Thymus serpyllum, Rubus ellipticus, Indigofera
hebepatela, Plantago asiatica, Rosa webbiana, Acer
ceasium, Berberis kunawerensis, Campanula tenuissima,
Cannabis sativa, Frageria vesca were rare. Seedlings of
Cedrus deodara were very few showed the signs of
previous existence of this pine in this area but it seems to
be eliminated from the area similarly seedlings of Acer
ceasium seems to be the emigrant in the area to replace
pine species.

This community showed very small range in some of its
soil parameters like pH and Conductivity i.e. 7.43 to 7.65
and 0.32 to 0.92 p/cm respectively while TDS, Salinity and
ORP showed higher ranges i.e. 145 to 343mg/L, 0.14 to
0.43% and -25.9 to 34.7mV respectively as shown in
Table.2. Furthermore, the community attained highest
values of Conductivity, ORP and Salinity among other
communities.

Pinus wallichiana — Cedrus deodara community type

Cedrus deodara considered as a dry temperate species
but due to wide ecological amplitude also found in moist
temperate areas (Ahmed et al., 2006). Pinus wallichiana
and Cedrus deodara formed the community in the higher

elevations at four (stand 4,5,9,11,12) different locations.
In 9, 11 and 12 stands which were at the location of New
Murree, Changla gali and Seherbagla respectively. Pinus
wallichiana was in the leading position where as in stand
number 4 and 5 was co-dominant. In stand number 12,
Abies pindrow was also present at 3™ position with a
lower density and basal area. The elevation range of this
community was from 2129 to 2464 meters. Density range
starts from 65 to 128 plants per hectare and basal area
estimated from 17.05 to 43.53 m?hec?. Ahmed et al.,
(2010) designated Pinus wallichiana and Cedrus deodara
communities from 22 stands from 1950 to 2700 m
elevated areas of moist temperate zones of Pakistan.
They recorded 40 to 276 trees hec™ while in our study
area, this community was present in very few stands due
to the increasing use of deodara timber for various
purposes and itis now replaced by different angiosperms.
In addition, it is considered as a dry temperate species.
Siddiqui (2011) reported that in this community, Cedrus
deodara trees attained 52 to 362 hec density while basal
area 15 to 100 m?hec™. In some communities Pinus
wallichiana trees were 36 to 228 hec™ and basal area 4 to
37 m?/hec™. This study was conducted from Kumrat and
other nearby areas at 1900 to 2730m elevation. Wahab
(2011) recorded 40 to 276 hal trees from Pinus
wallichiana-Cedrus deodara community at 1990 to 2310
meters elevation from Dir. It was a Pinus wallichiana
dominated forest while in Kumrat area deodar was
dominated. Wahab et al., (2008) found this community in
Afghanistan (North eastern zone) where Cedrus deodara
was in abundance with the density ranged from 15 to 394
ha. Communities often show similar Phytosociological
attributes with some differences in their absolute values
stated by Ahmed et al., (2006). This community was also
observed by Ahmed et al., (2010), from different locations
in moist temperate aspects of Himalayan ranges showing
wide ecological amplitude. In our study area, Pinus
wallichiana and Cedrus deodara seedlings showed
dominance over other associated angiospermic tree
seedlings. Besides trees, Rannunculus acris was also
present in abundance to cover the ground flora. Sophora
mollis, Urtica dioica and Crotolaria juncea were
frequently appeared in the stands of this community.
Occasionally present flora was comprised of Indigofera
helpense and Rumex nepalensis. Seedlings of Quercus
incana, Prunus granatum, Quercus dilatata, Acer
ceasium, Populus ciliata, Populus nigra, Pyrus pashia,
Pyrus spp. were also rarely present. Other rarely present
plant species were Rosa brunonii, Rubus ellipticus, Cornus
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macrophylla, Rosa webbiana, Campanula tennuisima,
Frageria vesca, Ulmus wallichiana, Cannabis sativa,
Rannunculus acris, Salix australis, Viola odorata,
Adiantum, Aqualegia vulgaris and Ficus auriculata.

This community possessed higher values in some soil
parameters like TDS range started from 106 to 222mg/L,
Conductivity ranged from 0.23 to 0.48 p/cm, ORP ranged
from -7.8 to 49.7mV, OM% ranged from 5.6 to 8.9%,
WHC% ranged from 24 to 45%, Potassium ranged from
0.42 to 2.08mg/g, Phosphorus ranged from 0.26 to
0.54mg/g. The other parameters showed relatively lower
ranges.

Pinus wallichiana — Abies pindrow community type

Pinus wallichiana - Abies pindrow community also
comprised of four stands with a diverse range of elevation
from 2072 to 2672 meters. This shows that both species
together can produce better vegetation as density per
hectare of the community ranges from 68 to 113 per
plants per hectare and the basal area constituted by these
plants was 19.58 to 33.38m2.hec™. This community was
located at Ayubia dairy farm, Changla gali, Sunny bank
and Bansra gali respectively. These areas included in
moist temperate areas of Pakistan, but both species may
grow in dry temperate areas and in timber line due to
wide ecological amplitude Ahmed et al., (2006). This
community occupied the highest elevation of the study
area. Stand number 22 was dominated by Abies pindrow
while in other stands it is in 2" dominant position. This
community was the abundantly observed by Siddiqui
(2011) in his study area at the elevation from 2350 to
2800m. Abies pindrow usually occurred in leading
position at higher and cooler elevation while Pinus
wallichiana distributed relatively lower elevation.
Siddiqui  (2011) observed Cedrus deodara, Taxus
wallichiana and Juglans regia as third dominant species
at different locations showing a diverse range of
association between them. This community also exhibit
strong association in dry temperate zones of Gilgit as
observed by Ahmed & Naqvi (2005). From moist
temperate zones, the community type was reported in
Dunga gali, Murree Hills, Ayubia and Miandam (2295—
2350m elevation). In present study the community was
observed only in four stands with a poor value of density
and basal area while Siddiqui (2011) recorded greater
number of sites presenting this community from least
disturbed areas of Murree and higher elevation (2350 to
2800m) with the density range from 260 to 289 trees hec’
! and basal area 12 to 108m?hec™.

The understory cover showed seedlings of Pinus
wallichiana as most abundantly in the localities while no
other species occupied the abundant class. Seedlings of
Abies pindrow were frequently present. Quercus dilatata,
Berberis lycium, Frageria vesca, Rosa moschata, Juglans
regia and Myrsine africana were occasionally found
species. Species found rarely were Quercus incana,
Aesculus indica, Indigofera helpense, Cornus macrophylla,
Argemone mexicana, Acer ceasium, Ulmus wallichiana,
Rumex nepalensis, Cannabis sativa, Populus nigra,
Sophora mollis, Rannunculus acris, Paeonia emodi,
Populus ciliata, Punica granata, Salix australis, Urtica
dioica, Aqualegia vulgaris, Narcissum poeticus, Olea
feruginea, Diospyros lotus, Rubus spp. Imperata
cylindrica, Echinops nivens, Betula utilis, Ficus palmata,
Pyrus pashia, Prunus deomestica and Pyrus spp. Siddiqui
(2011) explored forty six understory species from this
community found in Changla gali and other moist
temperate locations while in current study most of those
species were depleted most probably due to over grazing
of livestock present. These species include Chrysopogon
aciculatus,  Duchesnea indica, Asplenium filix,
Andropogon lancifolius and many herbs and grasses. This
absence of different herbs and grasses exposes the soil
leaving it barren and allows the erosion.

Soil parameters nutrients were distributed within average
limits in this community ranged values.

Pinus wallichiana — Quercus dilatata community type

Besides other pine species Pinus wallichiana also found in
association with angiospermic trees in the stand number
19 at the location of P.A.F. base. Quercus dilatata is a
well-known species of moist temperate forests and at this
location it was found to be as a 2" dominant species at
the elevation of 1839 meters. The density of the
community was 99 trees per hectare while 27 were pine
seedlings. The basal area was 25.63 m?hec™. It is a new
community combination as previously Quercus incana
was observed at different sites in association with other
pine species. Siddiqui (2011) observed Quercus incana
species as third dominant species in Pinus wallichiana and
Pyrus pashia community at Ghora gali (2100 m elevation).
This association was not previously observed in the
region. Pinus wallichiana plants were in abundance but
the angiosperms seem to be more likely adaptive in the
destructive situation of the forests. Seedlings of Pinus
wallichiana covered the area found in most abundance
while Quercus dilatata were in abundance with Myrsine
africana plants. Berberis lycium, Frageria vesca, Rosa
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moschata, Juglans regia, Aqualegia vulgaris, Narcissus
poeticus, Olea feruginea were occasional in the area.
Seedlings of Aesculus indica, Populus nigra, Punica
granatum, Diospyros lotus, Rubus spp. were the rare
species. This community was recorded from only one
location.

Single stand community showed basic pH (8.14), high
values of TDS (242 mg/L), Conductivity (0.53 p/cm) and
Salinity (0.23%) whereas ORP was negligible i.e. -2mV.
OM and M.W.H.C was considerably higher i.e. 9.08% and
48% respectively. Among NPK ratio, the concentration of
K was highest i.e. 2.56 mg/g while N, P and Na were in
1.24%, 0.35 mg/g and 1.31% concentrations respectively
(Table 2).

Quercus dilatata — Cedrus deodara community type

More Cedrus deodara may be eliminated from this site
hence angiosperm become leading dominated. Stand
number 8 constituted another new combination of an
angiospermic tree species associated with the older pine
tree species in the area. The stand was cited at Koozah
gali. This site is well known for the tourism, which is the
main cause of the disturbance in the area. Quercus
dilatata became dominant in this stand with 98 plants per
hectare and 39.37 m2hec™ basal area. The location of the
stand was on the third highest elevation i.e. 2460 meters.
Quercus baloot found dominant in Chitral and Drosh
areas in association with Pinus gerardiana and Cedrus
deodara observed by Champion et al., (1965), Beg (1974)
Beg & Khan (1984) occupying higher density and basal
area i.e. 166 to 351hec™ and 12.51 to 30.13m?hec™. This
community type i.e. pine with broad leaf angiosperm was
also observed in Barai (Dir District) at the 2144 meters
elevation showing 103 density.ha*where Cedrus deodara
was dominant reported by Wahab (2011) while in current
study Quercus baloot was dominant. In various studies,
association of Cedrus deodara with broad leaf
angiosperms was reported and Quercus baloot was the
mostly found angiosperm with pine species at different
moist temperate locations claimed by Wahab (2011),
Khan et al., (2010).

Pinus wallichiana seedlings were found in most
abundance showing presence of this species in the past
while Quercus incana seedlings were in abundance.
Quercus dilatata seedlings were frequently found with
Myrsine africana. Berberis lycium, Frageria vesca. Rosa
moschata, Juglans regia, Aqualegia vescum and
Narcissum poeticus which were occasionally occurring

species on the forest ground. Aesculus indicus, Cornus
macrophylla, Argemone mexicana, Populus nigra,
Populus ciliata, Punica granatum, Diospyros lotus, Rubus
spp. were rarely occurred in the community. Soil was
basic in this community and parameters were given in
Table 2.

Pinus roxburghii — Pinus wallichiana community type

Another community was observed at 5 different locations
of lower elevations. According to Ahmed et al., (2006),
these indicated the transition (ecotone) between
subtropical to moist temperate zone. The community
occurred at 1636-1919 meters elevation in the forest.
Pinus roxburghii dominates in 13, 14, 17 and 25 stands
with co-dominated Pinus wallichiana. The community
consists density range from 87 to 113 trees per hectare
which is a reasonably density range compared to other
communities in his area. The basal area recorded in the
range was 16.25-29.53m?hec?. From Ghora gali, this
community type was recorded by Siddiqui et al., (2009)
and Ahmed et al., (2009). The community observed only
at lower elevation with higher density of Pinus roxburghii
species and relatively lower density and co dominant
Pinus wallichiana trees. Malik and Hussain (2007) also
found Pinus wallichiana and broad leaf Ficus palmata
dominated forests with co dominant pines like Pinus
roxburghii and Picea smithiana from Azad Jammu
Kashmir (moist temperate forest in Pir Chinasi Hills) at
different locations. Both species found better adapted in
the extremely destructive environment and occurred as
best tolerant in the study area. Similar combination
explored by Siddiqui (2011) and Igbal et al., (2017 and
2020) in the form of Pinus wallichiana and Picea
smithiana community in Shogran, Naran and Shangla
District respectively. Picea smithiana is a species of
temperate areas but in this study Pinus wallichiana
showed wide ecological amplitude.

Ground flora of this community was dominated by the
seedlings of Pinus wallichiana in most abundant form
while Pinus roxburghii showed its presence in the
abundance form. The other associated seedlings of
Quercus dilatata and Quercus incana were also occurred
frequently with Urtica dioica. Cannabis sativa, Populus
ciliata, Aqualegia vescum, Narcissum poeticus and
Platanus orrientalis which were occasionally occurring
species. Acer ceasium, Berberis lycium, Argemone
mexicana, Frageria vesca, Rannunculus nepalensis, Rosa
moschata, Juglans regia, Populus nigra, Ficus palmata,
Punica granatum, Viola odorata, Cassia glauca, Myrsine
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africana, Olea feruginea and Diospyros lotus were found
rarely. Some other species like Cornus macrophylla, Pyrus
pashia, Prunus deomestica, Pyrus spp., Magnolia
champaca and Symphyotrichum dumosum were
extremely rare and may be towards extinction from the
community.

Sandy clay soil was found in this community. The
community presented highest basic range of pH (7.71 to
8.27), Organic matter (6.8 to 7.76%) and M.W.H.C (28 to
43%) in the whole study area which indicated the old
growth of forest containing higher level of litter and
organic matter. ORP range was found to be highest in this
stand i.e. from 45.2 to 58.8mV. Sodium concentration
ranged (0.64 to 1.23mg/g) comparatively higher in this
community.

Pinus roxburghii — Cedrus deodara community type

It was reported that at this place Pinus roxburghii and
Cedrus deodara trees were planted by Forest Department
about 100 years ago (Personnel Communication). Pinus
roxburghii appeared to form community with Cedrus
deodara one stands which is at Ghora gali. The species
show capability to grow on higher elevation of 1638
meters. The precipitation rate was higher in the area;
hence the area was absolutely moist. That is most
probably why the density and basal area level of this
single stand was higher than other communities, despite
heavy human interference for tourism. This area was
protected by Forest Department. Density of the trees was
116ha™ with 28.81m?ha™.

Ground flora of this community showed missing of most
abundant and abundant classes which was an indication
of very strong herbivorey condition. Seedlings of Pinus
roxburghii, Quercus dilatata, Quercus baloot, Quercus
incana and Aesculus indica were present frequently in the
community which is an indication of regeneration of
species in future in this area. The frequently occurring
species were Frageria vesca, Cannabis sativa, Rosa
moschata, Juglans regia, Populus ciliateh, Urtica dioica,
Aqualegia vulgaris, Narcissum poeticus, Olea feruginea,
Diospyros lotus. Some rarely occurring species were also
recorded which were Cornus microphylla, Populus nigra,
Punica granatum and Magnolia champaca. Deodar
seedlings were rarely present in the area. Sandy clay with
basic pH soil present in this community, other parameters
were averagely found as given in Table 2.

Pinus roxburghii — Quercu dilatata community type

In the stand 29 which is located at T-Base-Dewal Road
near Kashmir point, Pinus roxburghii was forming
community with an angiosperm species Quercu dilatata.
This community gave a considerable density and basal
area 128 plants per hectare and 37.53m?%hec?
respectively. Basal area indicated small sized trees in this
community. The community present at the elevation of
1858 meters. Ahmed et al., (2006) provided a record of
732 trees hec® of Pinus roxburghii in association with
broad leaf angiosperm trees with 31m2hec™ basal area
from Himalayan forests. In this community most
abundance and abundance classes were absent showing
a poor condition of ground flora may be due to over
grazing by the livestock which were present in nearby
villages. Seedlings of Pinus roxburghii, Quercus dilatata,
Quercus baloot, Quercus incana and Aesculus indica were
present frequently with Platanus orrientalis and Myrsine
africana, Populus ciliata. The frequently occurring species
were Frageria vesca, Cannabis sativa, Rosa moschata,
Juglans regia, Populus ciliate, Urtica dioica, Aqualegia
vulgaris, Narcissum poeticus, Olea feruginea, Diospyros
lotus. Some rarely occurring species were also recorded
which were Cornus microphylla, Populus nigra, Punica
granatum and Magnolia champaca.

This community comprised of only one stand with Sandy
clay soil. Table 3 showed the details of soil analysis of this
community. In this stand, basic pH (7.57) seen, high
values of TDS (253 mg/L) and ORP (59 mV), N (1.2%), K
(2.46 mg/g) were estimated while OM (7.8%), M.W.H.C
(32%), P (0.35 mg/g) and Na (0.85 mg/g) were moderately
present in the soil. The concentration of Conductivity
(0.12 p/cm) and Salinity (0.12%) were lower.

Present study showed that above mentioned
communities were also found in nearby least disturbed
forest stands or in other forests of Pakistan, but due to
anthropogenic disturbances the quantitative values of
these associated and dominant tree species were
considerably low. It was also indicated that ground flora
was in poor condition and many herbs, shrubs and other
plants were recorded in extremely less in number
showing possible future extinction. Soil condition was
also poor as compared to least disturbed sites. It has been
suggested that proper forest management system was
not induced there would be biodiversity, infrastructure
and human lost in future.
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Correlation between tree density and basal area, tree
density and seedling density and basal area and seedling
density nearly in all communities were not significantly
related except tree density versus basal area of
community no.8, this may be due to the higher disturbed
nature of the communities (Table 3).

Among the above defined communities, two
communities (Pinus wallichiana and Quercus dilatata
community and Pinus roxburghii and Quercus dilatata
community were entirely a new combination that showed
a high tolerance level of conifers with associated species
tree species to establish sustainability under disturbed
conditions. Another community of Cedrus deodara-Pinus
roxburghii community was a protected forest that
presented this completely rare combination as both the
species are known for inhabiting entirely different
altitudes. Ground flora of the identified communities
showed few herbs and shrubs with some mosses,

Table 1. Characteristics of communities recorded in the study area.

pteridophytes but no climber was observed from studied
sites, which gave an indication of worst degradation of
the ecosystem specifically from moist temperate areas.
As moist temperate areas have seen to be rich in climber
species that often cover tree crown. Most probably
logging in these forests have brought the canopies open
that would be incompatible for the growth and
development of climbers. Climbers need low light in the
initial stages of their life and after getting maturity, they
could absorb high intensity of sunlight that could be
possible by reaching tree crown. In current case, open
floor of the forest do not let the climbers to survive as
high intensity of light reached the forest floor. Soil
conditions were not estimated to be the conditions of
moist temperate soil as they have sandy and silty
combination at greater percentage while chemical
composition was calculated to be more towards salinity.
Former studies (Siddiqui, 2011) quoted soil samples from
these regions to be basic in nature.

S. Community Stands in ER Aspect Range SD (trees/ha) BA (m?/ha) RF of pine
No. community (meters) Range Range eedlings
1 Pinus wallichiana (pure) 6,15,16,21,23,24,26. 1619-1974 South facing 70-106 14.84 — 48.06 40 - 100%
2 Pinus roxburghii (pure) 18,30. 1574-1576 North facing 103 -104 20.25-37.53 80 - 60%
3 Pinus wallichiana -Quercus baloot 1,2,3. 1834-1975 North & South 67-98 24.96 - 33.93 100%
4 Pinus wallichiana - Cedrus deodara 4,59,11,12. 1977-2337 North & South 65-128 17.05-43.53 80 -100%
5 Pinus wallichiana - Abies pindrow 7,10,20,22. 1845-2435 North facing 68-113 19.58 -33.38 20 - 100%
6 Pinus wallichiana - Quercus dilatata 19. 1839 South facing 99 25.63 80 - 100%
7 Quercus dilatata - Cedrus deodara 8. 2358 North facing 98 39.37 100%
8 Pinus roxburghii - Pinus wallichiana 13,14,17,25,27. 1468-1840 South & North 87-113 16.25-29.53 60 - 100%
9 Pinus roxburghii - Cedrus deodara 28. 1472 South facing 116 28.81 60%
10 Pinus roxburghii - Quercus dilatata 29. 1568 South facing 128 37.53 60%
Note: ER= elevation range, SD= stand density, BA= basal area, RF=relative frequency
Table 2. Showing soil physical and chemical characteristics summarized on community basis: values are given as ranges.
Community pH TDS Cond Sal ORP oM WHC N P K Na
mg/Itr n/cm % mV % % % mg/g mg/g mg/g
P.W pure 7.37-8.00 151-364 0.18-0.44 | 0.14-0.24 15.7-68.6 5.8-8.56 20-51 0.14-1.21 0.21-0.46 1.42-2.43 0.54-1.42
P.R Pure 7.48-7.51 167-229 0.36-0.50 | 0.16-0.22 50.9-63.7 6.94-8.57 | 28-42 0.18-1.2 0.26-0.56 1.74-2.3 0.69-1.12
P.W <& QB 7.43-7.65 145-343 0.32-0.92 | 0.14-0.43 | -25.9-34.7 5.58-7.07 | 27-47 0.11-0.15 0.23-0.26 | 0.4-0.45 0.1-0.16
P.W <& C.D 6.96-7.85 106-222 0.23-0.48 | 0.1-0.21 -7.8-49.7 5.6-8.9 24-45 0.13-0.17 0.26-0.54 | 0.42-2.08 0.1-0.85
P.W <& AP 7.34-7.98 121-204 0.36-0.61 | 0.06-0.19 |-12.5-50.9 6-8.58 21-43 0.16-1.1 0.26-0.35 1.68-2.32 0.76-1.12
P.W <& QD 8.14 242 0.53 0.23 -2 9.08 48 1.24 0.35 2.56 1.31
QD& C.D 7.52 157 0.34 0.15 29.6 7.7 41 1.15 0.26 2.28 0.92
P.R<> P.W 7.71-8.27 121-202 0.34-0.85 | 0.06-0.19 | 45.2-58.8 6.8-7.76 28-43 0.16-1.24 0.26-0.54 1.42-2.5 0.64-1.23
P.R<> C.D 7.72 128 0.18 0.15 60 7.55 33 0.19 0.35 1.26 0.64
P.R<> QD 7.57 253 0.12 0.12 59 7.8 32 1.2 0.35 2.46 0.85

Note: P.W = Pinus wallichiana, P.R = Pinus roxburghii, C.D = Cedrus deodara, A.P = Abies pindrow, Q.B = Quercus baloot, Q.| = Quercus dilatata, A.C=
Aesculus indicum, <> = chances of dominance of either species in the community, this might be due to disturbed condition in the area.
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Table 3. Showing community correlations among Tree density,
basal area and seedling density.

Correlations R2- value P —value
Community1l |T.Dv/sB.A 0.027 Non- Significant
T.Dv/s S.D 0.081 Non- Significant
B.Av/sS.D 0.205 Non- Significant
Community4 |T.Dv/sB.A 0.634 Non- Significant
T.Dv/s S.D 0.029 Non- Significant
B.Av/sS.D 0.402 Non- Significant
Community5 | T.Dv/sB.A 0.390 Non- Significant
T.Dv/s S.D 0.097 Non- Significant
B.Av/sS.D 0.266 Non- Significant
Community8 | T.Dv/sB.A 0.863 Significant
T.Dv/s S.D 0.223 Non- Significant
B.Av/sS.D 0.092 Non- Significant
Note: T.D = Tree density, B.A = Basal area and S.D = Seedling density.
Among the above defined communities, two

communities (Pinus wallichiana and Quercus dilatata
community and Pinus roxburghii and Quercus dilatata
community were entirely a new combination that showed
a high tolerance level of conifers with associated species
tree species to establish sustainability under disturbed
conditions. Another community of Cedrus deodara-Pinus
roxburghii community was a protected forest that
presented this completely rare combination as both the
species are known for inhabiting entirely different
altitudes. Ground flora of the identified communities
showed few herbs and shrubs with some mosses,
pteridophytes but no climber was observed from studied
sites, which gave an indication of worst degradation of
the ecosystem specifically from moist temperate areas.
As moist temperate areas have seen to be rich in climber
species that often cover tree crown. Most probably
logging in these forests have brought the canopies open
that would be incompatible for the growth and
development of climbers. Climbers need low light in the
initial stages of their life and after getting maturity, they
could absorb high intensity of sunlight that could be
possible by reaching tree crown. In current case, open
floor of the forest do not let the climbers to survive as
high intensity of light reached the forest floor. Soil
conditions were not estimated to be the conditions of
moist temperate soil as they have sandy and silty
combination at greater percentage while chemical
composition was calculated to be more towards salinity.
Former studies (Siddiqui, 2011) quoted soil samples from
these regions to be basic in nature.

In addition, seedling numbers were also considerably low
as compared to least disturbed nearby stands. It was
anticipated due to less ground cover most of the seeds

flooded away during rain and seedlings crushed by the
grazing animals, therefore hard to survive. This might be
the main reason for low number of seedlings in disturbed
areas. No correlation among community density, basal
area and seedling density give additional support to the
opinion. The overall condition of these forests was
expected to be declined in future if the human
interference and logging persisted in the area.

4. CONCLUSION

Current study evaluated a comprehensive detail about
vegetation type and forest present cover status of
disturbed forests in Muree. Under the light of
predescribed findings, it is stronglt recommended to
implement conservation strategies in the forest as there
are various species including conifers are in vulnerable
condition. Due to loss of trees the understory species are
depleting due to lack of shelter for the seedlings. The
survived seedlings are endangered because of presesnce
of grazing. Therefore, serious attention is needed for
conservation of vegetation and biodiversity.
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Bu arastirma, 2017-2019 vyillari arasinda Erzurum ili, Yakutiye ilgesinde bulunan Erzurum
Batakliklari’'nin florasini tespit etmek amaciyla yapilmistir. Arastirma alanindan toplanan 885 adet bitki
orneginin degerlendirilmesi sonucunda 40 familya, 141 cinse ait toplam 223 bitki taksonunun alanda
dogal yayilis gosterdigi tespit edilmistir. Tespit edilen taksonlarin 33 adeti Liliopsida ve 190 adeti
Magnoliopsida siniflarina aittir. Toplam takson sayisi bakimindan Asteraceae (44), Fabaceae (20),
Lamiaceae (17), Poaceae (12) ve Caryophyllaceae (11) familyalari en zengin familyalardir. En fazla
takson iceren cinsler ise Achillea (5), Astragalus (5), Silene (4), Centaurea (4)dir. Fitocografik
elemanlarin dagilimi su sekildedir: Avrupa-Sibirya 32 (%14,0), iran-Turan 63 (%28,1) ve ¢ok ya da
bilinmeyen bolgeli 128 (%57,9) takson. Alanda 25 endemik bitki taksonu belirlenmis olup, endemizm
orani %11,2’dir. IUCN tehlike kategorilerine gére endemik ve endemik olmayan 29 nadir taksonun
tehlike durumu degerlendirilmistir.

ABSTRACT

This research was conducted to determine the flora of Erzurum marshes in Yakutiye district, Erzurum
province between 2017-2019. As a result of the naming of 885 plant specimens collected from the
research area, a total of 223 plant taxa belonging to 141 genera belonging to 40 families were found
to show natural spread in the area. Of the taxa identified, 33 belong to the liliopsida and 190 belong
to the Magnoliopdisa classes. Asteraceae (44), Fabaceae (20), Lamiaceae (17), Poaceae (12) and
Caryophyllaceae (11) are the richest families in terms of total number of taxa. The genera containing
the most species are Achillea (5), Astragalus (5), Silene (4), Centaurea (4). The distribution of
phytogeographic elements is as follows: Europe-Siberia 32 (14.0%), Iran-Turan 63 (28.1%) and multi-
or unknown region 128 (57.9%). 25 endemic plant species have been identified in the area, with an
endemism rate of 11.2%. The endangered status of 29 taxa, endemic and non-endemic, has been
assessed according to the IUCN Red List Categories.
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1. GIRIS

ha), 12 Mahalli Oneme Sahip Sulak Alan (13.719 ha) olmak
lzere toplam 998.794 ha buyikligtinde tescilli sulak alan

Ramsar Sozlesmesine gore sulak alanlar; “alcak gelgitte
derinligi alti metreyi asmayan deniz suyu alanlarini da
kapsamak Uizere, dogal ya da yapay, slirekli ya da gegici,
durgun ya da akar, tatli, aci ya da tuzlu bitin sular ile
bataklik, sazlk, 1slak cayirlar ve turbaliklar” olarak
tanimlanmaktadir (Cagirankaya & Koyluoglu, 2013).
Ulkemiz 1994 yilinda taraf oldugu Ramsar Sozlesmesi
kapsaminda sahip oldugu sulak alanlari korumayi ve akilci
kullanmayi taahhiit etmistir. Ulkemizde 14 Ramsar Alani
(184.487 ha), 56 Ulusal Oneme Sahip Sulak Alan (800.588
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bulunmaktadir (Anonim, 2020).

Ulkemizdeki sulak alanlarin tespit edilmesi, planlanmasi
ve korunmasi Tarim ve Orman Bakanligi, Doga Koruma ve
Milli Parklar Genel Mudurligli Hassas Alanlar Dairesi
Baskanhg altinda bulunan Sulak Alanlar Sube MudurlGg
tarafindan yapilmaktadir. Sulak alanlar; Dogal veya yapay,
surekli veya mevsimsel, sulari durgun veya akintili, tatl,
acl veya tuzlu tim su kitleleri sulak alan olarak
tanimlanmaktadir. Sahip oldugu biyolojik cesitlilik
nedeniyle diinyanin dogal zenginlik mizeleri olarak kabul
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edilen sulak alanlar; dogal islevleri ve ekonomik
degerleriyle yerylzinin en o6nemli ekosistemleridir.
Sulak alanlar, yeralti sularini besleyerek veya bosaltarak,
taban suyunu dengeleyerek, sel sularini depolayarak,
taskinlari kontrol ederek, kiyilarda deniz suyunun girigini
onleyerek bolgenin su rejimini diizenlerler. Bulunduklari
yorede nem oranini yiikselterek, basta yagis ve sicaklik
olmak tzere yerel iklim elemanlari (izerinde olumlu etki
yaparlar. Tortu ve zehirli maddeleri alikoyarak ya da besin
maddelerini (azot, fosfor gibi) kullanarak suyu temizlerler.
Tropikal ormanlarla birlikte yeryiiziiniin en fazla biyolojik
Uretim yapan ekosistemleridir. Bagta baliklar ve su kuslari
olmak (izere gerek ekolojik degeri gerekse ticari degeri
ylksek, zengin bitki ve hayvan cesitliligi ile bircok tirin
yasamasina olanak saglarlar. Yiksek bir ekonomik degere
sahiptirler. Balikg¢ilik, tarim ve hayvancilik, saz Uretimi,
turizm olanaklariyla bolge ve llke ekonomisine 6nemli
katki saglarlar (Anonim, 2020).

1980°li yillarda dinyadaki gelismelere paralel olarak
Turkiye'de de sulak alanlarin korunmasi konusunda
ozellikle sivil toplum o6rgiitlerinin cabalari yogunlasmis ve
kamu kurumlari Gzerinde olusturulan baski sonuglarini
vermeye baslamistir. Nitekim 1991 vyilinda Cevre
Bakanligi'nin kurulmasiyla birlikte, Bakanhk bilinyesinde
bir sulak alanlar birimi olusturulmus, 1993 vyilinda
Basbakanlik tarafindan "Sulak Alanlarin  Korunmasi
Genelgesi" yayimlanmis ve ilk kez sulak alanlarin
korunmasi hiikimet politikasi olarak kabul edilmistir.
1994 yilinda ise Tlrkiye Ramsar S6zlesmesi ne taraf olmus
ve akabinde uluslararasi 6neme sahip sulak alanlardan
Manyas GoOll, Burdur Gol, Sultan Sazhgi, Seyfe Golu ve
Goksu Deltasi'ni 1994 yilinda, Kizihirmak Deltasi, Gediz
Deltasi, Ulubat Go6lu ve Akyatan Lagini'nl ise 1998
yilinda olmak (izere uluslararasi 6neme sahip sulak
alanlarindan dokuzunu Ramsar Sozlesmesi‘ne dabhil
ettirmistir. Bunlarin toplam alani 159 300 hektardir. Bu
donemde, o0zellikle doga koruma ile ilgili gondlli
kuruluslarin cabalarini  sulak alanlarin korunmasina
yogunlastirmasi ve kamu kurumlari Uzerinde baski
olusturmalari sonucunda; sulak alanlarin kaybina neden
olabilecek pek c¢ok projenin revize edilmesi, Sulak
Sulak Alan Stratejisi'nin uygulamaya konmasi, Ulusal
Sulak Alan Komisyonu'nun kurulmasi ve sivil toplum
orgtleri ile bilim adamlarinin daha etkin bir sekilde karar
ve yonetim slireglerine katilmasi gibi 6nemli kazanimlar
elde edilmistir. Tlrkiye'de "Ramsar S6zlesmesi Sukusu ve
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Balik Ozel Kriterleri" ne gére 76 uluslararasi éneme sahip
sulak alanin bulundugu belirlenmistir (Anonim, 2020).

Turkiye, flora ve vejetasyon yoninden en Onemli
cografyalardan birisidir. Bunun en 6nemli nedeni 3 flora
bolgesinin kesistigi yerde bulunmasidir (Sekil 1). Bu
nedenle, vyillardir birgok botanikginin ilgi alanina
girmektedir. Ulkemiz ¢cok sayida endemik bitki tiiriine ev
sahipligi yapmaktadir.
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Sekil 1. Turkiye’'nin fitocografik bolgeleri (Ayyildiz, 2010).

Erzurum vyoresi farkh ekolojik sartlara sahip olmasindan
dolayr bircok bitki tirine ev sahipligi yapmaktadir.
Turkiye Floras’’'nin dijital ortama aktarildigi Tubives
(2020)’e gore Erzurum ilinde 1392 takson bulunmakta ve
bu taksonlarin 264’0 endemik (%18,9) ozellik
gostermektedir.

Arastirma sahasi siddetli kontinental “Dogu Anadolu
iklimi” boélgesinde yer alir. 1929-2018 Aralik ayina ait 89
yilik verilere gore yillik ortalama sicaklik 5,7 °C'dir.
Sicakligin yil iginde ki seyrine bakildiginda, en soguk ay
Ocak (-9,1°C), en sicak ay ise Agustos (19,5°C) ayidir (Sekil
2). Erzurum’da Nisan ayinda hava sicakligi artmaya baslar,
Temmuz, agustos aylarinda en yiiksek seviyelere ulasir,
Ekim ayindan itibaren sicakliklar diiser (DM, 2020).

Arastirma alaninin yakin ¢evresinde ¢ok sayida floristik
¢alisma mevcuttur (Eminagaoglu & Ansin, 2002, 2003,
2004, 2005; Eminagaoglu vd., 2007; Eminagaoglu, 2009,
2012; Glner vd., 2012; Eminagaoglu, 2015; Yiksel &
Eminagaoglu, 2017; Eminagaoglu vd., 2018; Akyildirim
Begen & Yiksel, 2018; Yiiksel & Akyildirim Begen, 2018).
Ancak bu calismalarin higbirisi arastirma alanini
kapsamamaktadir. Bu c¢alismanin amaci, bitki cesitliligi
acisindan olduk¢a 6nemli olan Erzurum Batakliklarinin
florasinin tespit edilmesidir.
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Sekil 2. Walter (1956) yontemine gére Erzurum ili su bilangosu.

2. MATERYAL VE METOD

Arastirma alanini, Erzurum ili, Yakutiye ilgesine bagh
Erzurum Ovasi Sulak Alani sinirlari icerisinde bulunun
Erzurum Batakliklari olusturmaktadir (Sekil 3). Calismanin
materyalini, 2017-2019 yillari arasinda, Nisan-Ekim aylari
arasina denk gelen farkli vejetasyon dénemlerinde
gerceklestirilen arazi ¢alismalari sonucu toplanan yaklasik
885 bitki ornegi olusturmaktadir. Toplanan orneklerde,
bitki teshisi icin olmasi gereken gicek, meyve, yaprak,
tomurcuk, toprak alti kismi gibi generatif ve vejetatif
organlarin bulunmasina dikkat edilmistir. Ozellikle kok,
govde, cicek ve meyveli alinmasina 6zen gosterilmistir.
Her bitkiden en az 5 adet 6rnek materyali alinmistir.
Toplanan o6rneklerin mevki, yikselti, toplanma tarihi,
yetisme vyeri ozellikleri ile ilgili bilgileri not alinmistir.
Kurutulup herbaryum teknigine gore hazirlanan bitki
turlerinin isimlendirilmesinde Tiirkiye Florasi (Davis,
1965-1985; Davis vd., 1988; Gliner vd., 2000, 2012) isimli
eserler, Flora USSR (Komarov, 1934-1978), Flora Kavkaza
(Grosheim, 1939-1967), Artvin’in  Dogal Bitkileri
(Eminagaoglu, 2015) adli eserlerden vyararlaniimistir.
Bitkilerin isimleri IPNI (2015), PL (2013), Hasler (2019)
kullanilarak kontrol edilmistir. Fitocografik bolgelerin
belirlenmesinde ise Babac (2004), Davis (1965-1985),
Davis vd. (1988) ve Giiner vd. (2000) gibi eserlerden
yararlanilmistir.

Tespit edilen taksonlarla ilgili bilgiler, sistematik liste
haline getirilerek Magnoliopsida ve Liliopsida siniflari
icerisinde familya, cins ve tiirler alfabetik olarak
siralanmistir. Bitki taksonlarinin sistematik dizininde tir,
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alttlr ve varyete, mevki, yikselti, toplama tarihi, yetisme
yeri oOzelligi, fitocografik bolgesi ve endemizm durumu
verilmistir. Endemik ve endemik olmayan nadir tirlerin
risk kategorileri IUCN (2020)’ye gore belirlenmistir.

Arastirma alaninda bitki 6rnekleri toplam 134
lokasyondan toplanmistir (Tablo 1). Lokasyonlar verilirken
tekrardan kaginmak igin “L: A8, Erzurum, Yakutiye,
Erzurum Ovasi Sulak Alan1” bilgisi verilmemis, yalnizca
GPS koordinatlarina yer verilmistir.

Sekil 3. Arastirma alaninin cografik konumu.
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Tablo 1. Calisma alaninda bitki toplanan 134 farkli

istasyonun listesi.

Lok. No

GPS Koordinati

Lok. No

GPS Koordinati

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18
L19
L 20
L21
L22
L23
L24
L 25
L 26
L27
L28
L29
L30
L31
L32
L33
L34
L35
L 36
L37
L38
L 39
L40
L41
L42
L43
L44
L 45
L46
L47

39°59'34.59"K, 41°19'52.63"D
39°58'41.14"K, 41°18'46.40"D
39°58'42.82"K, 41°18'49.95"D
39°58'44.10"K, 41°20'40.57"D
39°58'44.94"K, 41°19'57.64"D
39°58'45.03"K, 41°18'24.14"D
39°58'45.06"K, 41°18'45.43"D
39°58'45.48"K, 41°19'40.34"D
39°58'45.90"K, 41°19'10.32"D
39°58'45.93"K, 41°18'31.05"D
39°58'46.41"K, 41°19'5.12"D

39°58'46.44"K, 41°19'5.16"D

39°58'47.11"K, 41°20'42.82"D
39°58'47.58"K, 41°18'59.46"D
39°58'49.29"K, 41°20'42.22"D
39°58'50.99"K, 41°21'0.87"D

39°58'51.20"K, 41°20'58.27"D
39°58'52.25"K, 41°19'40.73"D
39°58'52.38"K, 41°18'19.54"D
39°58'52.76"K, 41°19'52.26"D
39°58'52.78"K, 41°20'20.34"D
39°58'53.75"K, 41°21'3.71"D

39°58'54.48"K, 41°19'23.82"D
39°58'55.23"K, 41°20'17.93"D
39°58'56.66"K, 41°20'59.63"D
39°58'57.40"K, 41°18'27.98"D
39°59'1.00"K, 41°18'13.34"D

39°59'1.02"K, 41°18'13.38"D

39°59'10.20"K, 41°18'16.44"D
39°59'10.39"K, 41°19'33.72"D
39°59'10.56"K, 41°20'23.05"D
39°59'11.68"K, 41°20'57.75"D
39°59'11.71"K, 41°18'17.71"D
39°59'13.68"K, 41°21'9.53"D

39°59'14.29"K, 41°20'10.53"D,
39°59'14.62"K, 41°19'28.21"D
39°59'14.73"K, 41°19'46.77"D
39°59'14.84"K, 41°19'29.91"D
39°59'14.88"K, 41°18'24.06"D
39°59'17.04"K, 41°18'19.86"D
39°59'17.87"K, 41°19'18.08"D
39°59'18.08"K, 41°18'19.06"D
39°59'18.89"K, 41°19'48.17"D
39°59'19.80"K, 41°18'37.92"D
39°59'2.83"K, 41°20'15.62"D

39°59'20.48"K, 41°19'38.15"D
39°59'21.92"K, 41°19'7.21"D

L 68
L 69
L70
L71
L72
L73
L74
L75
L76
L77
L78
L79
L 80
L81
L 82
L83
L84
L85
L 86
L 87
L 88
L 89
L90
L91
L92
L93
L94
L95
L96
L97
L 98
L99
L 100
L101
L 102
L 103
L104
L 105
L 106
L 107
L 108
L 109
L 110
L111
L112
L113
L114

39°59'25.78"K, 41°18'27.84"D
39°59'26.27"K, 41°18'31.10"D
39°59'26.28"K, 41°18'31.14"D
39°59'26.52"K, 41°18'33.78"D
39°59'26.59"K, 41°18'33.09"D
39°59'26.73"K, 41°18'34.07"D
39°59'27.06"K, 41°20'12.40"D
39°59'27.48"K, 41°18'35.88"D
39°59'27.52"K, 41°18'25.28"D
39°59'27.54"K, 41°18'25.32"D
39°59'27.78"K, 41°18'40.38"D
39°59'28.06"K, 41°18'38.87"D
39°59'28.20"K, 41°18'39.96"D
39°59'28.44"K, 41°18'39.78"D
39°59'28.62"K, 41°18'35.16"D
39°59'28.92"K, 41°18'42.72"D
39°59'28.98"K, 41°18'43.00"D
39°59'29.16"K, 41°18'43.26"D
39°59'29.22"K, 41°18'42.75"D
39°59'29.26"K, 41°18'43.76"D
39°59'29.28"K, 41°18'43.80"D
39°59'29.47"K, 41°20'42.16"D
39°59'29.94"K, 41°18'45.78"D
39°59'3.35"K, 41°20'12.48"D

39°59'3.87"K, 41°21'39.00"D

39°59'30.00"K, 41°18'45.78"D
39°59'30.60"K, 41°18'48.54"D
39°59'30.84"K, 41°18'49.20"D
39°59'30.94"K, 41°18'50.48"D
39°59'31.02"K, 41°18'57.12"D
39°59'31.50"K, 41°18'52.38"D
39°59'32.22"K, 41°20'0.77"D

39°59'32.48"K, 41°20'2.34"D

39°59'33.96"K, 41°19'3.54"D

39°59'34.14"K, 41°19'3.36"D

39°59'34.20"K, 41°19'3.42"D

39°59'34.44"K, 41°19'3.60"D

39°59'34.46"K, 41°20'36.22"D
39°59'34.80"K, 41°18'21.35"D
39°59'35.28"K, 41°19'6.36"D

39°59'35.34"K, 41°19'7.20"D

39°59'35.64"K, 41°19'8.60"D

39°59'36.18"K, 41°19'10.74"D
39°59'36.29"K, 41°19'35.82"D
39°59'36.96"K, 41°19'13.32"D
39°59'37.41"K, 41°19'15.62"D
39°59'37.72"K, 41°19'53.70"D
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L48 39°59'22.00"K, 41°20'30.27"D L 115 39°59'39.60"K, 41°19'3.36"D
L49 39°59'22.29"K, 41°18'33.62"D L116 39°59'39.78"K, 41°19'27.30"D
L 50 39°59'22.30"K, 41°18'20.30"D L117 39°59'39.99"K, 41°20'28.82"D
L51 39°59'22.32"K, 41°18'20.34"D L118 39°59'41.10"K, 41°19'30.30"D
L52 39°59'22.32"K, 41°18'33.66"D L119 39°59'43.00"K, 41°19'39.51"D
L53 39°59'22.44"K, 41°18'20.58"D L 120 39°59'45.09"K, 41°18'45.10"D
L54 39°59'22.62"K, 41°18'39.78"D L121 39°59'47.66"K, 41°19'55.90"D
L 55 39°59'22.66"K, 41°18'31.78"D L122 39°59'48.03"K, 41°20'19.61"D
L 56 39°59'22.68"K, 41°18'21.18"D L123 39°59'48.47"K, 41°20'7.02"D
L57 39°59'22.73"K, 41°18'47.76"D L124 39°59'49.86"K, 41°20'4.36"D
L58 39°59'23.27"K, 41°18'20.46"D L 125 39°59'53.88"K, 41°20'27.02"D
L59 39°59'23.52"K, 41°18'21.12"D L126 39°59'54.21"K, 41°20'21.51"D
L 60 39°59'23.75"K, 41°18'37.00"D L127 39°59'7.02"K, 41°18'30.54"D
L61 39°59'23.88"K, 41°18'21.66"D L 128 39°59'7.43"K, 41°18'18.15"D
L62 39°59'23.94"K, 41°18'22.86"D L 129 39°59'7.44"K, 41°18'23.16"D
L63 39°59'24.35"K, 41°18'24.92"D L 130 39°59'9.16"K, 41°18'20.70"D
L64 39°59'24.60"K, 41°18'25.32"D L131 39°59'9.36"K, 41°18'20.52"D
L 65 39°59'25.02"K, 41°18'21.24"D L132 39°59'9.40"K, 41°18'41.36"D
L 66 39°59'25.20"K, 41°18'26.52"D L133 39°59'9.48"K, 41°18'17.76"D
L 67 39°59'25.68"K, 41°18'26.88"D L134 39°59'9.78"K, 41°18'16.20"D
11. Artemisia absinthium L., L87, 04.07.2018, F.
3. BULGULAR Sarpdag,1155
3.1. Sistematik Dizin 12. Artemisia vulgaris L., L17, 27.07.2018, F.
TRACHEOPHYTA Sarpdag,1164

MAGNOLIOPSIDA
APIACEAE
1.Chaerophyllum bulbosum L., L2, 14.06.2018, F.Sarpdag,
1068
2. Oenanthe fistulosa L.,L29, 8.06.2018, F. Sarpdag, 1058
ASTERACEAE
3. Achillea biebersteinii Afan., L86, 29.05.2018, F.
Sarpdag, 1037
4. Achillea coarctata Poir., L69, 01.10.2018, F. Sarpdad,
1152
5. Achillea falcata L.,113, 26.06.2018, F. Sarpdag,1095
6.Achillea millefolium L. subsp. millefolium L., L110,
20.06.2018, F. Sarpdag,1080
7. Achillea wilhelmsii C. Koch,L87, 29.05.2018, F.
Sarpdag,1044
8. Acroptilon repens (L.) Dc.L72, 17.05.2018, F.
Sarpdag,1023
10. Anthemis tinctoria L. var. pallida Dc., L92, 29.05.2018,
F. Sarpdag,1047
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13. Bellis perensis L., 122,27.07.2018, F. Sarpdag,1165
14.Carlina vulgaris L.,L109, 29.05.2018, F. Sarpdad,1042
15. Centaurea armena Boiss., L27, 04.07.2018, F.

Sarpdag,1160

16. Centaurea glastifolia L., L27, 26.06.2018, F.
Sarpdag,1103

17. Centaurea macrocephala L., L109, 04.07.2018, F.
Sarpdag,1161

18. Centaurea solstitialis L. subsp. solstitialis L., L96,
20.07.2018, F. Sarpdag,1127

19. Cichorium glandulosum Boiss. Et Huet., L76,
20.07.2018, F. Sarpdag,1140

20.Cichorium intybus L., L11,
Sarpdag,1076

21. Cirsium arvense (L.) Scop. subsp. vestitum (Wimmer
et Grab.) Petrak.,L5, 20.07.2018, F. Sarpdag,1145

22. Cirsium rhizocephalum C. A. Meyer subsp.
rhizocephalum C. A. Meyer, L6, 08.06.2018, F.

Sarpdag,1051

20.06.2018, F.
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23. Cirsium rhizocephalum C. A. Meyer subsp. sinuatum
(Boiss.) Davis Et Parris, L79, 20.07.2018, F. Sarpdag,1137
24. Cousinia brachyptera DC., 124, 27.07.2018, F.
Sarpdag,1166

25. Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak.,
L32,14.05.2018, F. Sarpdag,1019

26.Crepis pannonica (Jaog.) C., L92, 27.07.2018, F.
Sarpdag,1167

27.Crepis pulchra L. subsp. pulchra L.,126,27.07.2018, F.
Sarpdag,1168

28.Erigeron caucasicus Stev. subsp. caucasicus , L106,
26.06.2018., F. Sarpdad,1106

29.Helichrysum armenium Dc. subsp. araxinum (Kirp.)
Takht.,L120, 20.07.2018, F. Sarpdag,1135

30./nula helenium L. subsp. turcoracemosa Grierson,
L134, 27.07.2018, F. Sarpdag,1169

31. Lactuca. serriola L., L69, 01.10.2018, F. Sarpdag,1151
32. Scorzonera cana (C. A. Meyer) Hoffm. var. radicosa
(Boiss.) Chamberlain, L33, 17.05.2018, F. Sarpdag,1030
33. Scorzonera rigida Aucher, 182, 07.08.2018, F.
Sarpdag,1143
34. Senecio
Sarpdag,1170
35. Senecio nemorensis L. subsp. nemorensis L., L18,
20.07.2018, F. Sarpdag,1138

36. Senecio vernalis Waldst. Et Kit., L33, 17.05.2018, F.
Sarpdag,1031

37.Solidago virgaurea L. subsp. alpestris (Waldst. et Kit.)
Gaudin., L38, 26.06.2018, F. Sarpdag,1107

38. Sonchus asper (L.) Hill subsp. glaucescens (Jordan)
Ball., L110, 26.06.2018, F. Sarpdag,1100

39. Taraxacum androssovii L., 145, 20.07.2018. , F.
Sarpdag,1156

40. Taraxacum crepidiforme Dc. subsp. crepidiforme Dc.,
L33, 20.07.2018, F. Sarpdag,1157

41. Taraxacum syriacum Boiss., L77, 20.07.2018, F.
Sarpdag,1139

41. Tragopogon aureus Boiss., L115,20.06.2018, F.
Sarpdag,1089

42.Tragopogon latifolius Boiss. var.
Boiss.,131,08.06.201, F. Sarpdag,1063
43. Tragopogon reticulatus Boiss. Et Huet., L108,
26.06.2018, F. Sarpdag,1105

erucifolius L., 131,27.07.2018, F.

angustifolius
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44. Xanthium strumarium L. subsp. strumarium L. L108,
31.08.2018, F. Sarpdag,1141

45. Xeranthemum annuum L., L133, 20.07.2018, F.
Sarpdag,1125

BORAGINACEAE

46. Anchusa azurea Miller var. azurea Miller., L132,
08.06.2018, F. Sarpdag,1053

47. Echium plantagineum L., L125, 27.07.2018, F.
Sarpdag,1171

48. Echium vulgare L., L28,26.06.2018, F. Sarpdag,1101
49. Myosotis alpestris subsp. alpestris F.W.Schmidt, L67,
14.05.2018, F. Sarpdag,1018

50. Myosotis lithospermifolia (Willd.) Hornem., L68,
27.07.2018, F. Sarpdag,1173

51. Myosotis sicula Guss., L83, 30.04.2018, F.
Sarpdag,1010

52. Nonea pulla (L.) Dc. subsp. monticola Rech. Fil.,
L109,20.06.2018, F. Sarpdag,1087

53. Onosma mirabilis A P. Khokhr., L96 29.05.2018, F.
Sarpdag,1038

54. Onosma procerum Boiss., L109, 29.05.2018, F.
Sarpdag,1043

55. Rindera caespitosa (A. Dc.) Bunge, L74, 27.07.2018,
F.Sarpdag,1174

BRASSICACEAE

56. Alyssum linifolium Steph. Ex Willd. var. linifolium
Step. Ex Willd., L79, 17.05.2018, F. Sarpdag,1029
57.Arabis alpina L. subsp. alpina, L100, 27.07.2018, F.
Sarpdag,1175

58. Arabis brachycarpa Rupr., L105, 29.05.2018, F.
Sarpdag,1045

59. Cardamine uliginosa Bieb. 88 20.06.2018, F.
Sarpdag,1092

61. Cardaria draba (L.) Desv. subsp. chalepensis (L.) O.E.
Schulz, L28, 26.06.2018, F. Sarpdagd,1098

62. Draba 27.07.2018, F.
Sarpdag,1176

63. Hutchinsia petraea (L.) R. Br., L27, 20.06.2018, F.
Sarpdag,1091

64.Isatic tinctoria L. subsp. tomentella (Boiss.) Davis,,
L99, 27.07.2018, F. Sarpdag,1177

65. Lepidium caespitosum Desv.,L105, 27.07.2018, F.
Sarpdag,1178

nemorosa L., L114,
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65. Lepidium perfoliatum L., L14, 20.04.2018, F.
Sarpdag,1002

66. Malcolmia africana (L.) R. Br., L111, 30.04.2018, F.
Sarpdag,1013

67. Raphanus raphanistrum L., L112, 14.05.2018, F.
Sarpdag,1020

68. Sameraria armena (L.) Desv.L113, 20.06.2018, F.
Sarpdag,1082

69. Tchihatchewia isatidea Boiss., L65, 27.07.2018, F.
Sarpdag,1179

CARYOPHYLLACEAE

70. Cerastium anomalum Waldst. & Kit., L94, 20.04.2018,
F. Sarpdag,1001

71. Cerastium armeniacum Gren., L35, 17.05.2018, F.
Sarpdag,1033

72. Cerastium chlorifolium Fisch. Et Mey., L1123,
27.07.2018, F. Sarpdad,1180

73. Cerastium dahuricum Fisch., L111, 26.06.2018, F.
Sarpdag,1109

74.Holosteum marginatum C.A.Mey. ,L122, 27.07.2018,
F. Sarpdag,1181

75.Minuartia imbricata (Bieb.)
L117,27.07.2018, F. Sarpdag,1182

76. Petrorhagia saxifraga (L.) Link.,82, 20.06.2018, F.
Sarpdag,1090

77. Silene latifolia subsp. alba (Miller) Greuter & Burdet,
L43, 14.05.2018, F. Sarpdag,1022

78. Silene spergulifolia (Desf.) Bieb., 105, 27.07.2018, F.
Sarpdag,1183

79. Silene stenobotrys Boiss. Et Hausskn., L133,
29.05.2018, F. Sarpdag,1046

80. Silene vulgaris (Moench) Garcke var. vulgaris
(Moench) Garcke, L95, 08.06.2018, F. Sarpdag,1060
CHENOPODIACEAE

81. Beta trigyna Waldst. Et Kit.,, L7, 14.06.2018, F.
Sarpdag,1067

82. Chenopodium album L. subsp. album L. var. album L.,
L9, 31.08.2018, F. Sarpdag, 1147

83. Suaeda altissima (L.) Pall.,, L119, 26.06.2018, F.
Sarpdag,1110

CONVOLVULACEAE

84. Convolvulus arvensis L., L10, 26.06.2018, F.
Sarpdag,1108

Woronow,
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85.Convolvulus calvertii Boiss, L89, 27.07.2018, F.
Sarpdag,1184

86. Convolvulus holosericeus Bieb. subsp. holosericeus
Bieb., L98, 08.06.2018, F. Sarpdag,1061

87. Convolvulus lineatus L., L115,08.06.2018, F.
Sarpdag,1065

DIPSACACEAE

88. Cephalaria syriaca (L.) Schrader, L21, 20.07.2018, F.
Sarpdag,1136

EUPHORBIACEAE

89.Euphorbia microsphaera Boiss., L23, 04.07.2018, F.
Sarpdag,1120

FABACEAE

90. Astragalus armeniacus Boiss., L34, 27.07.2018, F.
Sarpdag,1186

91. Astragalus bicolor LAM., L23, 30.04.2018, F. Sarpdag,
1011

92. Astragalus leucothrix Freyn & Bornm., L73,
17.05.2018, F. Sarpdag,1024

93. Astragalus onobrychis L., 188, 29.05.2018, F.
Sarpdag,1039

94. Astragalus stevenianus Dc. var. stevenianus Dc., L29,
29.06.2018, F. Sarpdag,1113

95. Colutea cilicica Boiss. Et Bal., L25, 13.08.2018, F.
Sarpdag,1187

96. Coronilla orientalis Miller var. orientalis (All.) Vitman,
L34, 29.06.2018, F. Sarpdag,1114

97. Genista aucheri Boiss, L34, 29.06.2018, F.
Sarpdag,1115

98. Lathyrus tukhtensis Czecz., 122, 13.08.2018, F.
Sarpdag,1188

99. Lotus corniculatus L. var. corniculatus (Bieb.) Arc.,
L97, 04.07.2018, F. Sarpdag,1116

100. Medicago minima var. minima (L.) Bartal., L69,
14.05.2018, F. Sarpdag, 1021

101. Medicago sativa L. subsp. coerulea (Less. ex Ledeb.)
Schmalh., L81, 20.06.2018, F. Sarpdag,1088

102. Medicago sativa subsp. sativa L., L78, 29.05.2018, F.
Sarpdagd,1040

103. Melilotus officinalis (L.) Desr., L69, 20.06.2018, F.
Sarpdag,1075

104. Onobrychis carduchorum C.C.Townsend, L134,
08.06.2018, F. Sarpdag,1059
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105. Ononis spinosa L. subsp. leiosperma (Boiss.) Sirj.,
L80, 04.07.2018, F. Sarpdag,1123

106. Trifolium ambiguum Bieb., L78, 29.05.2018, F.
Sarpdag,1041

107. Trifolium pannonicum Jacq. subsp. elongatom
(willd.) Zoh., L69,17.05.2018, F. Sarpdag,1159

108. Trifolium pratense L. var. pratense Boiss. et Bal.,
L34, 17.05.2018, F. Sarpdad,1025

109.Trigonella orthoceras Kar.& Kir., L102, 08.06.2018,
F. Sarpdag,1057

110. Vicia sepium L., L70, 08.06.2018, F. Sarpdag,1049
GENTIANACEAE

111. Centaurium pulchellum L., L71, 04.07.2018, F.
Sarpdag,1118

GERANIACEAE

112. Geranium lucidum L., 116, 13.08.2018, F.
Sarpdag,1189

113.Geranium tuberosum L. subsp. tuberosum L., L89,
13.08.2018, F. Sarpdagd,1190

GLOBULARIACEAE

114. Globularia trichosantha Fisch. et Mey. subsp.
trichosantha Fisch. et Mey. 101, 17.05.2018, F.
Sarpdag,1035

HYPERICACEAE

115. Hypericum androsaemum L., L15, 13.08.2018, F.
Sarpdag,1191

116. Hypericum perfoliatum L.,L15,13.08.2018, F.
Sarpdag,1192

LAMIACEAE

117. Ajuga orientalis L.,L127, 13.08.2018, F.
Sarpdag,1194

118. Glechoma hederacea L., 1.28,13.08.2018, F.
Sarpdag,1195

119. Lamium garganicum L. subsp. reniforme (Montbret
Et Aucher Ex Bentham) R. MILL., L127, 13.08.2018, F.
Sarpdag, 1196

120.Micromeria elliptica C. Koch,L70,13.08.2018, F.
Sarpdag, 1197

121. Nepeta congesta subsp. congesta Fisch. &
C.A.Mey.,L90, 29.05.2018, F. Sarpdag,1036

122. Nepeta nuda subsp. nuda L. L84, 17.05.2018, F.
Sarpdag,1028
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123. Nepeta racemosa Lam. 93, 20.07.2018, F.
Sarpdag,1133

124.0riganum acutidens (Hand.-Mazz.) letswaart, L34,
13.08.2018, F. Sarpdag,1198

125. Phlomis armeniaca Willd., L127, 04.07.2018, F.
Sarpdag,1124

126. Salvia candidissima subsp. occidentalis Hedge, L85,
20.07.2018, F. Sarpdag,1132

127. Salvia limbata C.A.Mey.,L70, 20.06.2018, F.
Sarpdag,1084

128.Salvia longipedicellata Hedge,L4, 13.08.2018, F.
Sarpdag,1162
129. Salvia
Sarpdag,1117
130. Scutellaria orientalis L. subsp. virens (Boiss. Et
Kotschy) Edmondson, L30, 13.08.2018, F. Sarpdag,1199
131. Scutellaria orientalis L. subsp. bicolor
(Hochst.)Edmondson, L20, 13.08.2018, F. Sarpdag,1200

rosifolia  Sm.,L70, 20.06.2018, F.

132. Sideritis
montana L. subsp. montana L.,15,13.08.2018, F.
Sarpdag, 1201

133. Teucrium orientale L. var. orientale L.,L8,

13.08.2018, F. Sarpdag,1202
134. Thymus leucotrichus Hal. var. leucotrichus Hal., L18,
13.08.2018, F. Sarpdag, 1203

MALVACEAE
135. Alcea calvertii (Boiss.) Boiss., L25,13.08.2018, F.
Sarpdag,1207
136. Alcea  hohenackeri  (Boiss. & Huet)

Boiss., 1L 29,20.07.2018, F. Sarpdag, 1129
137. Althaea officinalis L.,L11,
Sarpdag,1142

138. Malva sylvestris L.,L. 26, 06.2018, F. Sarpdag,1070
ONAGRACEAE

139. Epilobium tetragonum subsp. lamyi
(F.W.Schultz)Nyman, L75, 20.07.2018, F. Sarpdag, 1128
OROBANCHACEAE

140.Euphrasia pectinata Ten., 1119,13.08.2018, F.
Sarpdag,1210

141. Orobanche bungeana G. Beck, L71, 08.06.2018, F.
Sarpdag,1054

142. Orobanche caesia Reichb., L71,13.08.2018, F.
Sarpdag,1211

07.08.2018, F.
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143. Orobanche coelestis (Reuter) G. Beck, L69,
13.08.2018, F. Sarpdag, 1212

144. Pedicularis comosa var. sibthorpii L., L130,
20.06.2018, F. Sarpdag, 1026

145. Bellardia viscosa (L.) Fisch. & Mey., L112,
20.06.2018, F. Sarpdag, 1163
PAPAVERACEAE

146. Fumaria microcarpa Boiss. ex
L98,08.06.2018, F. Sarpdag,1062

147. Glaucium leiocarpum Boiss.,198, 13.08.2018, F.
Sarpdag,1064

148. Papaver arenarium M.Bieb.,L132, 08.06.2018, F.
Sarpdag,1052

149. Papaver rhoeas L., L71, 20.06.2018, F. Sarpdad,1086
PLANTAGINACEAE

150. Digitalis ferruginea subsp. schischkinii (lvanina)
Werner,L93, 20.07.2018, F. Sarpdag,1134

151.Linaria genistifolia (L.)

Miller subsp. confertiflora (Boiss.) Davis, L70,13.08.2018,
F. Sarpdag,1214

152. Veronica anagallis-aquatica L. subsp.
lysimachioides (Boiss.) M. A. Fischer, L72, 20.04.2018, F.
Sarpdag, 1009

153. Veronica anagallis-aquatica L. subsp. oxycarpa
(Boiss.) Elenevskyi, L75, 20.07.2018, F. Sarpdag,1130
154.Veronica gentianoides subsp. gentianoides Vahl,
L121, 14.05.2018, F. Sarpdag,1017

155. Veronica orientalis subsp. orientalis Mill., L34,
20.04.2018, F. Sarpdag, 1003

PLUMBAGINACEAE

156. Acantholimon acerosum (Willd.)
Boiss. var. acerosum (Willd.) Boiss. L71, 13.08.2018, F.
Sarpdag, 1216

157. Limonium gmelinii (Willd.)
04.07.2018, F. Sarpdag,1122
POLYGALACEAE

158.Polygala transcaucasica Tamamschian, L10,
13.08.2018, F. Sarpdag, 1225

159. Polygala
Sarpdag,1226
POLYGONACEAE
160. Persicaria amphibia (L.) Delarbre, L107,26.06.2018,
F. Sarpdag,1104

Hausskn.,

Kuntze, L129,

vulgaris L.,122, 13.08.2018, F.
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161. Polygonum amphibium L., L116, 26.06.2018, F.
Sarpdag,1093

162.Polygonum cognatum Meissn.,L19, 14.06.2018, F.
Sarpdag,1071

163. Polygonum lapathifolium L.L32, 31.08.2018, F.
Sarpdag,1144

164. Rheum ribes L., L3, 14.06.2018, F. Sarpdag,1072
165. Rumex alpinus L.,123, 13.08.2018, F. Sarpdag,1227
166. Rumex crispus L.,L10, 14.06.2018, F. Sarpdag,1073
167. Rumex nepalensis Spreng.,l2, 01.10.2018, F.
Sarpdag,1150

168. Rumex patientia L., L1118, 26.06.2018, F.
Sarpdag,1097
PRIMULACEAE
169. Androsace
Sarpdag,1228
RANUNCULACEAE
170. Consolida glandulosa (Boiss. & Huet) Bornm., L118,
30.04.2018, F. Sarpdag,1012

171. Ranunculus illyricus subsp. illyricus, 1125,
17.05.2018, F. Sarpdag,1027

172. Ranunculus kochii Ledeb., L70, 30.04.2018, F.
Sarpdag,1015

villosa L.,L126,13.08.2018,  F.

ROSACEAE

173. Alchemilla pseudocartalinica Juz., L6, 14.06.2018, F.
Sarpdad,1074

174. Potentilla argenteal., 1126, 13.08.2018 , F.
Sarpdag,1229

175. Potentilla crantzii (Crantz) Fritsch,, L1127,
14.05.2018, F. Sarpdag,1016

176. Rosa canina L., L128, 14.05.2018, F. Sarpdag,1017
RUBIACEAE

177. Asperula prostrata (Adams)
13.08.2018, F. Sarpdag,1230

178. Asperula virgata Hub.-Mor. Ex Ehrend. Et Schonb.-
Tem., L126,13.08.2018, F. Sarpdag,1231

179. Galium humifusum M.Bieb., L80, 04.07.2018, F.

K.Koch, L121,

Sarpdag,1119
180. Galium verum L. subsp. verum L., L81, 20.06.2018, F.
Sarpdag,1078
181. Rubia tinctoruml. L126,13.08.2018, F.
Sarpdag,1232
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SCROPHULARIACEAE

182. Lagotis stolonifera (C. Koch) Maxim., L14,
20.04.2018, F. Sarpdag,1007

183. Scrophularia  chrysantha Jaub.Et  Spach,
L88,13.08.2018, F. Sarpdad,1233

184. Scrophularia orientalis L.,0L126,13.08.2018, F.
Sarpdag,1234

185. Verbascum georgicum Benth., L28, 26.06.2018, F.
Sarpdag,1096

186. Verbascum natolicum (Fisch. Et Mey.) Hub.-Mor.,
L121, 13.08.2018, F. Sarpdag,1235

187.Verbascum phoeniceum L., L121, 13.08.2018, F.
Sarpdag,1236

188. Verbascum speciosum Schrad., L28,26.06.2018, F.
Sarpdag,1154

SOLANACEAE

189. Hyoscyamus niger L.,L33, 17.05.2018, F.

Sarpdag,1034

URTICACEAE

190. Urtica dioica L., L72, 17.09.2018, F. Sarpdag,1149
LILIOPSIDA

ASPARAGACEAE

191. Ornithogalum sphaerocarpum Kerner, L13,
27.07.2018, F. Sarpdag,1163

192. Muscari armeniacum Leichtlin Ex Baker, L25,
13.08.2018, F. Sarpdad,1206

193. Muscari neglectum Guss. ex Ten.,L12, 20.04.2018, F.
Sarpdag,1008

194. Scilla siberica Haw. subsp. armena (Grossh.)
Mordak, L70, 30.04.2018, F. Sarpdag,1014
ASPHODELACEAE

195. Asphodeline tenuior subsp. tenuiflora (K.Koch)
Tuzlaci, L128, 14.06.2018, F. Sarpdad,1066
BUTOMACEAE

196. Butomus umbellatus L., L75, 20.07.2018, F. Sarpdag,
1131

CYPERACEAE

197. Carex acuta L.,L17, 20.04.2018, F. Sarpdag,1158
198. Carex divisa Hudson, L32, 27.07.2018, F. Sarpdag,
1172

199. Carex pseudofoetida Kik. Apud Ostefeld subsp.
acrifolia (V. Krecz.) Kukkonen, L9, 20.04.2018, F.
Sarpdag,1005
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200. Schoenoplectus lacustris (L.) Palla subsp.
tabernaemontani (C. C. Gmelin) A. Et D. Love, L127,
04.07.2018, F. Sarpdag,1237

IRIDACEAE

201. Gladiolus atroviolaceus Boiss., L116, ,26.06.2018, F.
Sarpdag, 1097

202. Gladiolus kotschyanus Boiss.,L103,08.06.2018, F.
Sarpdag,1055

203. Iris caucasica Hoffm. subsp. turcica B. Mathew,

L69, 08.06.2018, F. Sarpdag, 1048

JUNCACEAE

204. Juncus inflexus L.,L17, 13.08.2018, F. Sarpdag, 1193
LILIACEAE

205. Gagea bulbifera (Pallas) Schultes Et Schultes Fil,,
193, 13.08.2018, F. Sarpdag,1204

206.Gagea foliosa (). Et C. Presl) Schultes Et Schultes Fil.,
L25, 13.08.2018, F. Sarpdag,1205

ORCHIDACEAE

207.Dactylorhiza osmanica (Kl.) Soo var. osmanica (KI.)
Soo, L25, 13.08.2018, F. Sarpdag, 1208

208. Orchis mascula (L) L., L1102, 08.06.2018, F.
Sarpdag,1056

209. Orchis tridentata Scop., 1119,13.08.2018, F.
Sarpdag,1209

POACEAE

210. Agrostis gigantea Roth, L88, 26.06.2018, F. Sarpdag,
1099

211. Arundo donax L., L71, 13.08.2018, F. Sarpdag,1218
212. Bromus L69,13.08.2018, F.
Sarpdag,1219

213. Bromus hordeaceus subsp. hordeaceus L. L1104,
20.06.2018, F. Sarpdag,1077

214. Hordeum violaceum Boiss. Et Huet, L72,
13.08.2018, F. Sarpdag,1220

215.Melica ciliata L. subsp. ciliata L.,L116, 13.08.2018, F.

arvensis L.,

Sarpdag,1221
216. Phleum exaratum Griseb., 134,20.06.2018, F.
Sarpdag,1083
217. Phleum pratense L., 133, 17.05.2018, F.
Sarpdag,1032

218. Setaria viridis (L.) P. Beauv., L116, 13.08.2018, F.
Sarpdag,1222
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219. Sorghum halepense var. halepense (L.) Pers., L33,
20.06.2018, F. Sarpdag,1079

220. Stipa arabica Trin. Et Rupr., L73,13.08.2018, F.
Sarpdag,1223

221. Stipa capillata L., L10, 13.08.2018, F. Sarpdag,1224
TYPHACEAE

222. Typha laxmannii Lepech., L70, 01.10.2018, F.
Sarpdag,1153

223. Typha shuttleworthii W.D.J.Koch & Sond., L107,
26.06.2018, F. Sarpdag,1102

4. TARTISMA VE SONUC

Erzurum vyoresi farkh ekolojik sartlara sahip olmasindan
dolayr bircok bitki tirine ev sahipligi yapmaktadir.
Tirkiye Florasi’'na gore Erzurum ilinde 1392 takson
bulunmakta ve bu taksonlarin 264’0 endemik 6zellik
gostermektedir. Erzurum ilinin endemizm orani ise %18,9
olup alanin endemiz orani ise %11,2’dir. Ulkemizin
endemizm orani %31,8 olup, 3649 endemik takson
bulunmaktadir (Glner vd., 2012). Arastirma alanina yakin
alanlarda yapilan diger calismalarla fitocografik bolge
elementlerinin oransal dagiliminin karsilastiriimasi Tablo
2’de verilmistir.

Tablo 2. Fitocografik bolge elementlerinin ve endemizm oraninin yakin bélgelerde yapilan diger calismalarla karsilastirilmasi (%)

Bu Solak Eminagaogiu Eminagaoglu Ocakverdi
Galismalar Cahsma (2016) '$K(2013) ¢ An§ing (zogm) & Ansir:g (2503) (2001)
Takson sayilari 223 618 253 872 769 577
Euro-Sib. (%) 14,0 11,6 30,4 39,4 35,6 22,3
Ir-Tur. (%) 28,1 30,5 10,3 6,9 22,5
Endemizm orani (%) 11,2 6,6 6,3 7,4 5,4
Arastirma sonucunda bulunan endemik taksonlarin IUCN Calisma alani iran- Turan fitocografik bélgesinde

kategorilerine gore dagilimi; EN:2 (Onosma mirabilis,
Asperula virgata), VU: 2 (Lepidium caespitosum,
Tchihatchewia isatidea), NT: 3 (Onosma procerum, Salvia
longipedicellata, Verbascum natolicum) ve LC: 18 adettir.
Endemik olmayan nadir bitkilerin IUCN kategorilerine
gore dagihmi; VU: 1 (Centaurea macrocephala), LC: 2
(Carex pseudofoetida subsp. acrifolia, Centaurium
pulchellum) ve NT: 1 (Acantholimon acerosum) adettir
(Tablo 4).

Bazi endemik taksonlarin fotograflari Sekil 6,7,8 ve 9’da
verilmistir. Ayrica IUCN kategorilerine gore siniflandiriimig
bitki taksonlari alanda harita tizerinde gosterilmistir (Sekil
4). Micromeria elliptica bitki taksonu ayrica Avrupa
Olgeginde Tehlike Altinda (END, R) olan bitki
tlrlerimizdendir. Polygala transcaucasica bitki taksonu
ise endemik olmamakla birlikte Ulusal Olcekte Nadir
Turler (R) kategorisine girmektedir.

bulunmaktadir. Alanda iran-Turan elementli taksonlarin
orani %28,1'dir. Tabloda da goruldtgu gibi ¢alisma
alanimiza en yakin olan ¢alisma Serceme vadisinde, Solak
(2016) tarafindan yapilan flora calismasidir (Tablo 2). Bu
alanda endemizm orani %6,6 c¢ikarken, Erzurum
Batakliklarinda %11,2 ¢ikmistir.

Yakutiye ilgesine bagh Bataklik sulak alaninda 25 endemik
ve 4 nadir takson tespit edilmis, tehlike kategorileri ve
fitocografik bolgeleri saptanmis, ayrica yakin alanlarda
yapilan benzer c¢alismalar ile endemizm oranlari
karsilastirilarak bu ¢alisma kapsaminda sunulmustur.

Arastirma alaninda belirlenen 40 familya igerisinden en
fazla takson iceren 5 familyanin yakin bdlgelerde yapilan
¢alismalarla oransal karsilastirmalari  Tablo 3’de
verilmistir. En g¢ok tlr igeren familyanin %21 ile
Asteraceae familyasi oldugu belirlenmistir.

Tablo 3. En ¢ok endemik takson igeren 5 familyanin yakin boélgelerde yapilan ¢alismalarla oransal karsilastiriimasi (%).

. Eminagaogiu & Eminagaogiu & Ocakverdi
Familyalar Bu Calisma Solak ( ) Isik ( ) Ansin ( ) Ansin ( ) ( )
Asteraceae 21,0 12,1 9,5 11,5 10,2 16,8

Brassicaceae 8,1 8,7 4 4,6 5,2 4,7
Lamiaceae 8,0 8,1 7,1 4,5 5,9 5,7
Boraginaceae 5,2 3 5,5 3,6 3,1 3,5
Poaceae 6,0 2,7 2,4 4,3 3,7 3,1
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Sekil 4. Calisma alaninda IUCN kategorilerine giren taksonlarin haritasi.

Familyalara gore endemik tirlerin dagihmlari Sekil 5'te
verilmigtir. Buna gore endemizm oranlari: Asteraceae
(%7), Boraginaceae (%14), Brassicaceae (%7),
Caryophyllaceae (%4), Fabaceae (%20), Lamiaceae (%23),
Malvaceae (%3), Orchidaceae (%3), Plantaginaceae (%3),
Ranunculaceae (%3), Rubiaceae (%3), Scrophulariaceae
(%7) ve Solanaceae (%3)'tlr. Yakin bolgelerde yapilan
diger calismalarda da en fazla tir iceren familyalarin
Asteraceae, Brassicaceae, Lamiaceae, Boraginaceae ve
Poaceae oldugu belirlenmistir (Solak, 2016; Isik, 2015;
Eminagaoglu & Ansin, 2004; Eminagaoglu & Ansin, 2003;
Ocakverdi, 2001). Bu ¢alismalar, arastirma alanindan elde
edilen sonuglarla benzerlik gostermektedir.

Lamiaceae

23%

Malvaceae

3
Otz?ﬂdacue

3%
Plantaginaceae

Fabaceae
o

20%

Bor

aginace

J0

3%
Ranunculaceae

3%
Rublaceae
3%

Scrophulariaceae
%

Solanaceae

3%

Asteraceae

7%

Sekil 5. Familyalara gore endemik ve nadir tirlerin yizde

grafigi.
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En fazla endemik takson igeren cinsler ise Salvia (2 tir) ve
Onosma (2 tir)’dur. Endemik olmayan nadir taksonlar ise
Centaurea, Carex, Centaurium, Acantholimon cinslerine
aittir. Endemik ve endemik olmayan nadir bitkilerin
tehlike kategorileri Turkiye Bitkileri Kirmizi Kitabi’'na (Ekim
vd., 2000) ve IUCN (2020)’e gore verilmistir (Tablo 4).

Calisma alaninda tespit edilen endemik ve endemik
olmayan nadir bitkiler, uluslararasi IUCN tehlike
kategorilerine  goére  siniflandirildiginda  biyolojik
zenginligin korunmasi ve gelecek nesillere aktarilabilmesi
icin bu alanin korunmasi gerektigi anlasiimistir.

Arastirma alani icindeki sulak alanlar ve bu sulak alanlari
besleyen su kaynaklari korunmali, olusan dogal sazliklar,
calihklar ve diger dogal yasam habitatlarinin tahrip
edilmesi 6nlenmeli ve gelismelerini saglamak icin gerekli
kosullar saglanmalidir.

Arastirma alaninda bulunan bitki taksonlarinin zarar
gormesine neden olan en biliylik etmenlerden biride
otlatmadir. Alanda yapilan asiri ve zamansiz otlatma
¢alismalari alanda bulunan bitki tirlerine biyik oranda
zarar vermektedir. Alanda yogun bir otlatma faaliyeti
yapiimaktadir.  Sulak  alanlarda  otlatmaya izin
verilmemelidir.

Sehir merkezi disardan goé¢ almakta ve siirekli yapilasma
¢alismalariyla hizla genislemektedir. Bu biyime ile
birlikte sehir merkezinde slrekli olarak yapilasma
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artmaktadir. Sehir calisma alanimiz olan sulak alan
sinirina kadar ulasmistir. Sulak Alanin Tampon bélgesini
de icine alan bazi kisimlarinda yapilasma ¢alismasi devam
etmektedir. Bu sebeple yetkili birimler imar planlarini
yaparken alanin korunmasi hususunu dikkate almalidir ve
sehrin bu boélimiine artik yapilanmalara izin vermemeli,

olan yapilar ise alandan uzak bir bolgeye tasinmalidir. Bu
nedenlerle de 6zellikle endemik ve nadir bitki tirlerinin
bolgeleri korunmali ve nesillerinin devami saglanmalidir.
Sonuc¢ olarak, Erzurum ovasi icerisinde yer alan
taksonlarin korunmasi biytk énem tasimaktadir.

Tablo 4. Arastirma alaninda saptanan endemik ve endemik olmayan nadir bitki taksonlarinin IUCN risk kategorisine gore

siniflandirilmasi.

Familya Takson Adi IUCN Kategorisi IUCN Kategorisi Endemizm
Ekim vd. (2000)  IUCN (2020)

Boragineceae Onosma mirabilis EN Endemik
Rubiaceae Asperula virgata EN EN Endemik
Asteraceae Centaurea macrocephala VU Endemik degil
Brassicaceae Lepidium caespitosum VU Endemik
Brassicaceae Tchihatchewia isatidea VU Endemik
Asteraceae Centaurea armena LC Endemik
Asteraceae Tragopogon aureus LC Endemik
Boragineceae Nonea pulla subsp. monticola LC Endemik
Boragineceae Rindera caespitosa LC Endemik
Caryophyllaceae Cerastium armeniacum LC Endemik
Fabaceae Astragalus leucothrix LC Endemik
Fabaceae Genista aucheri LC Endemik
Fabaceae Lathyrus tukhtensis LC Endemik
Fabaceae Trifolium pannonicum subsp. elongatum LC Endemik
Lamiaceae Phlomis armeniaca LC Endemik
Lamiaceae Micromeria elliptica LC Endemik
Lamiaceae Salvia rosifolia LC Endemik
Lamiaceae Scutellaria orientalis subsp. bicolor LC Endemik
Malvaceae Alcea calvertii LC Endemik
Orchidaceae Dactylorhiza osmanica var. osmanica LC Endemik
Plantaginaceae Linaria genistifolia subsp. confertiflora LC Endemik
Ranunculaceae Consolida glandulasa LC Endemik
Cyperaceae Carex pseudofoetida subsp. acrifolia LC LC Endemik degil
Scrophulariaceae  Veronica anagallis-aquatica subsp. lysimachioides LC LC Endemik
Gentianaceae Centaurium pulchellum LC LC Endemik degil
Boragineceae Onosma procerum NT Endemik
Lamiaceae Salvia longipedicellata NT Endemik
Plumbaginaceae Acantholimon acerosum NT Endemik degil
Scrophulariaceae  Verbascum natolicum NT Endemik
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Sekil 8. Cerastium armeniacum.
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ABSTRACT

Plant extract is being used for crop yield and biomass enhancement since long time. Using plants
extract for the enhancement of growth of other plant is a worthwhile strategy so as to enhance crop
yield and crop biomass. Current study is an attempt to increase growth in sunflower plants using
lemongrass foliar extract. For this purpose, various trials based on computer modeling have
conducted. Pot experiment of sunflower plants has performed in greenhouse conditions that have
irrigated by different concentrations of lemongrass extract. Results show that lower concentrations
produced significant gain in biomass of crop i.e. greater fresh and dry weight was achieved by 1%
samples (7.420.8mg and 2.0+0.3mg respectively) while lowest fresh and dry weight attained by 3%
samples (2.5£0.2mg and 1.11+0.1mg respectively). Absolute growth rate (AGR) and Relative growth
rate (RGR) of the plants are obtained in sequential order of treatment. Control, 0.5% and 2% samples
form close linear fit to the model while 0.5% samples produce long tailed positive correlation fit
whereas 3% samples are negatively fitted to the model. CDF model produce closely fitted relationship
of 1% and control samples while 3% samples negatively corresponded to normal fit. Therefore, current
study suggests promoting an efficient agriculture strategy that would be helpful in biomass gain of
the crops to sequester carbon and effectively take part in climate mitigation.

oz

Bitki 6zutl, uzun stiredir Girlin verimi ve biyokdtle arttirimiigin kullaniimaktadir. Bitki ekstraktinin diger
bitkilerin bliyimesini arttirmak igin kullanilmasi, mahsul verimini ve bitki biyokutlesini arttirmak igin
degerli bir stratejidir. Mevcut ¢alisma limon yaprakeik 6zi kullanarak aygicegi bitkilerinde blytimeyi
artirma girisimidir. Bu amagla bilgisayar modellemesine dayali cesitli denemeler yapilmistir. Aygicegi
bitkilerinin pot deneyi, farkli konsantrasyonlarda limon otu ekstresi ile sulanan sera kosullarinda
gerceklestirilmistir. Sonuglar, daha disiik konsantrasyonlarin mahsul biyokdtlesinde dnemli bir kazang
sagladigini, yani daha ylksek taze ve kuru agirligin% 1 numunelerle (sirasiyla 7.4 + 0.8mg ve 2.0
0.3mg), en disuik taze ve kuru agirligin ise% 3 numunelerle (2.5 £ Sirasiyla 0.2mg ve 1.1 £ 0.1mg) elde
edildigini gosterir. Bitkilerin mutlak biylime orani (AGR) ve nispi blyime orani (RGR), sirayla
degerlendirme sirasina gore elde edilir. Kontrol,% 0.5 ve% 2 numuneler modele yakin dogrusal uyum
saglarken,% 0.5 numuneler uzun kuyruklu pozitif korelasyon uyumu Uretir. % 3 numuneler modele
negatif baglanmistir. CDF modeli % 1 ile yakin iliski kurar ve kontrol numuneleri olustururken,% 3
ornekler normal uyuma negatif olarak karsilik gelir. Bu nedenle, mevcut ¢alisma, karbonu ayirmak ve
iklimin azaltilmasinda etkin bir sekilde yer almak igin bitkilerin biyokiitle kazancinda yardimci olacak
verimli bir tarim stratejisinin gelistiriimesini dnermektedir.
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1. INTRODUCTION

Plants are the fundamental living bodies for carbon stock
that aid in climate mitigation. Ecological processes
combine a variety of factors integrating over plant’s
biomass accumulation. One of those factors is moisture;
the fundamental requirement. For evaluation of carbon
sequestration in plants, growth as an important physico-
ecological process to be analyzed. Recent agriculture
systems require smart utilization of land resources,
bioenergy, biomass etc. Although, agriculture sector
contributes to world’s economic food demand, it can also
helpful for environmental problems like soil erosion, soil
fertility and maintenance of an effective carbon sink due
to their great biomass. Cultivated areas have great
potential to store carbon, thus expedition of agricultural
areas into multidimensional purposes is one the present
ecological requirements. UN Framework Convention of
Climate Change (UNFCCC) declared that cropping system
can be utilized for reduction in Greenhouse gases (GHG)
emissions and carbon stock measurement as crop yield
and food production is unaffected by implementing
climate change mitigation strategies on crops (Green et
al., 2007; Almgir & Al-Amin, 2007). Therefore, agricultural
crops can be the safest biological tool for such practices.
GHG reduction will occur with preservation of carbon in
the form of plant biomass because carbon is bio-
sequestered as a result of photosynthesis (Lal, 2004;
SSSA, 2008). Many workers claim that carbon is bio-
sequestered in the form of plant biomass in their stems
and into the soil (IPCC, 2003; IPCC, 2006; FAO, 2005).
However, forests are the largest carbon sinks because of
collection of tree biomass (Schimel et al., 2001; Piechl &
Arain, 2006; Lorenz & Lal, 2009; Loaiza et al., 2010;
Thomas & Martin, 2012). In addition crop fields can also
perform the same function in mitigation of climate
change upto some extent (IPCC, 2003; IPCC, 2006; FAO,
2005). Therefore, biomass evaluation is needed in
agricultural countries which are not well understood up
to now. Carbon sequestered or biomass accumulation
capability depends upon species to species, cultivar, age
of plants and number of plants in a particular area
(Lichaikul, 2004; Jenkins et al., 2003). Since, Pakistan is a
developing country and its economy is mainly dependent
on agriculture (Rashid et al., 2002), it could be beneficial
for country’s environmental sustainability to emphasize
on carbon storage in agricultural fields. Pakistan’s
vulnerable environment strongly requires such kind of
studies that could benefit in a multidimensional way.
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Sunflower crop is widely cultivated throughout the
country. The plant has a great significance in oil
production industry; it is Pakistan’s fourth major crop
(Shah et al., 2013). Several studies has produced on
physical, physiological, medicinal and economic
importance of sunflower.

Lemongrass (Cymbopogon erectus) is native to Asian
countries and well known for its health benefits like
stomach problems, skin problems and related issues can
be cured by the help of this species (Leite et al., 1986;
Borrelli & Izzo, 2000; Cheel et al., 2005; Runnie et al.,
2004). It is also easily available and naturally grown in
Pakistan. Keeping in consideration the current
environmental needs, present study is an attempt to
increase growth (biomass) of sunflower using lemongrass
extract.

2. MATERIALS AND METHODS

Fresh lemongrass leaves were used for the preparation of
foliar aqueous extract in different concentrations i.e.
0.5%, 1%, 2% and 3% in distilled water. Sunflower seeds
were divided into groups to soak wunder given
concentration of lemongrass extract. The seeds were
sowed in their respective pots. Four sunflower seeds with
five replicates were sown in each concentration. Soil
composition was Sandy-clay mixed in a ratio of 1:3
respectively and pH was 6.8. The experiment was carried
out in the month of November that ended up in the
month of February i.e. took a total duration of 16 weeks.
Plant physical attributes were monitored on weekly basis.

For biomass calculation following formulae were used
(Paine et al., 2012):

Absolute Growth Rate (AGR)) = M- M;

-ty

Rel. Growth Rate (RGR) = I, (M) - In(M3)
-ty

Leaf growth index (LAI), relative growth rate (RGR) and
net assimilation rate (NAR) were evaluated in relation to
assess the leaf growth efficiency per exposure. The
formulation followed Rajput et al (2017).

Leaf Area Index (LAI) = Total leaf area/Shoot length

Rel. growth rate =  InW;- InW;

t-t1
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Net Assimilation Rate (NAR) = (W,- W) (Log L? — Log L)
(t2-ta) (L= L")

where, t = spray interval = 10 sprays

M1 and M; = Initial and final dry weight of plants.
L.=Logn

L? - L'=Total leaf area at time t,and t;

Bio-statistical analysis was implemented for evaluation of
sunflower biomass under different concentration using
EXCEL 2013 and MINITAB 17 software.

3. RESULTS

The experiment was completed in 16 weeks that
examined vegetative growth of sunflower plants under
treatment of lemongrass foliar aqueous extract at given
concentrations. In this regard, above ground weight of
plants was recorded that showed highest shoot fresh and
dry weight achieved from 1% samples (7.4+0.8mg and
2.0£0.3mg respectively) which was greater than control
samples (Figure 1). Similar condition observed in leaf
fresh and dry weight, highest weights recorded from 1%
samplesi.e. 3.2+0.1mg and 0.8+0.1mg (Figure 1).
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Figure 1. Mean biomass obtained by shoots and leaves of sunflower plants at different concentrations. where, 1 = control, 2 = 0.5%,
3=1%, 4 =2% and 5 = 3% plant samples, FW = Fresh weight and DW = Dry weight..

ANOVA between fresh and dry weights of treatments
showed strongly significant (p < 0.001) relationship while
leaf fresh and dry weights produced a weakly significant
(p < 0.1) relationship among treated sample plants. For
the evaluation of extent of normality in plant biomass of
predefined treatments, Normal probability model was
implemented. The fits of correlation coefficients as a
function of response (AGR) and predictor (RGR) were
presented in Figure 2. Control, 0.5% and 2% lie
significantly normally and show a strong linear pattern
with some slight deviations. While 1% provided a long
tailed departure, lie in the normally distributed medium
with weakly positive correlation with normal fit. 3% also
produced a negatively long tailed departure with weak
correlation with the normal fit hence indicating some
abnormalities in the data.
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Another model of Empirical distribution for both the
groups (AGR and RGR) was applied to identify a step-wise
performance of plants as a response against increase in
concentration of lemongrass extract. The CDF model
showed that all the treated plants closely followed their
corresponding distribution fits (Figure 3). Percentile lines
showed 29.29 mg of AGR lie at 50% of total biomass
attained after 16 weeks of the whole treatment while
RGR attained poor biomass as expected at 2.33mg as an
average expected value in 16 weeks. AGR and RGR
distribution provided 98% confidence intercept. Control,
0.5% produced a wide connective feature in their growth
effectiveness while between 1% and 2% showed a closer
growth deviation between them. 3% samples occupied
greater biomass variation than the other samples hence
the correlation expectancy proved to be non-significant in
these samples (Figure 3).
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Figure 2. Normal probability of plant growth; AGR v/s RGR in 16
weeks. Normal fit distribution of growth of treatment samples.
Where 1 = Control, 2 =0.5%, 3=1%, 4 = 2% and 5 = 3%, Blue
lines = upper and lower bounds and Red line = Spline.
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Cumulative distribution function (CDF) distribution fits of
leaf parameters were illustrated in figure 4, presenting all
three groups (RGR, LAl and NAR) follow their
corresponding distribution fits. However, RGR and LAl
represented a close relationship with the distribution fit
so far while NAR formed a low significant relationship and
closer to non-significant patch over the spatial scale.
Percentile lines corresponding to leaf area index showed
0.38cm increment as a 50% growth rate of leaf took place
in 0.5% and 1% samples along with control. Control and
1% samples attained a greater leaf area index while 0.5%
and 3% achieved lowest leaf area. Net assimilation rate
was highest in control 0.4cm/16 weeks, in 0.5%
(0.2cm/16weeks and in 3% (0.3cm/16 weeks). Leaf area
index followed the same distribution pattern the samples
as of RGR. All three parameters provided 98% confidence
intercept.
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Figure 3. Empirical model of Cumulative distribution function (CDF) against plant biomass with respect to AGR and RGR.
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4. DISCUSSION

Growth in plants refers to ontogenic change in a plant
body that is closely related to gain in plant’s biomass and
its physiological and metabolic processes (Mc Mohan &
Bonner, 1983). To understand growth process in plants, it
is also important to understand the relationships of plants
with various ecological attributes that host plant
responses like competition, herbivory, moisture
availability, interactions within  population and
community and other abiotic stimulants (Kobe, 1999;
Tanner et al., 2005). Analysis of growth trend in plants
however, ignored in many studies but it takes importance
for development of growth models in stress related
studies (Paine et al., 2012; Shi & Liu, 2017). Traditional
growth analysis in a statistical mode was confined to
linear regression model for AGR and RGR (Poorter, 1998;
Hunt, 1981, 1982) that limited the sequential changes in
biomass by time (Paine et al., 2012). Plant growth
involves temporal dynamics in the biomass production
(Paine et al., 2008; Rees et al., 2010) as there are a
number of factors involved during growth process that
may have variation by passage of time. Current study
explained the absolute and relative increase or decrease
in biomass by applying different models to confer the
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growth process took place in a particular season when
there were similar ecological conditions compiled over
the plants. Though, the stress intensity was variable and
its significance level for growth rate was examined by
utilizing normal probability and CDF model. Studies on
RGR and AGR claimed that RGR could be decreased with
the increase in AGR of plants (Rees et al., 2010). Decrease
in RGR takes place due to the accumulation of non-
photosynthetic biomass in roots and stems of plants that
has resulted in increase in AGR that is in agreement to our
findings. Leaf growth evaluations showed a higher NAl in
leaves while LAl was the least recorded in all samples. In
present study, growth rates accounted for comparison
among different lemongrass concentrations effect that
was highlighted in the normal distribution model. The
normal distribution model summarized the effectiveness
of the stress i.e. 0.5% and 2% samples closely fitted the
model that predicted for a better tolerance mechanism of
these samples than 1% samples. Even though, 1%
samples were apparently observed to be the most
successful plant samples within the growth process but
the model showed a slightly lower extent of their
tolerance mechanism. In the light of current findings, it is
seen that lemongrass extract promoted the growth of
sunflower plants predominantly at lower concentrations,
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sunflower plants showed gain in biomass even at greater
concentration which was predicted for a sharp decline by
passage of time. Hence, the investigations recommend
that lemongrass could be a beneficial biological stimulant
for the growth of sunflower crops and can be used in the
fields in place or in combination with conventional
fertilizers.

5. CONCLUSION

Implementing bio-stimulants in our agricultural systems
is a healthy measure against the conventional unnatural
methods for growing crops. From this study, it is
concluded that Lemongrass extract successfully assisted
the crop in biomass gain than normal conditions.
However, higher concentration was not completely
beneficial for the crop so far but it can be productive at
earlier stages. Therefore, we strongly recommend
introducing biological products in agriculture system for
being closer to nature and become a recipient of non-
hazardous healthy outcomes. Moreover, crop utilization
for economic desires is the fundamental need that can
simultaneously works for environmental health.
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oz

Aphididae familyasi igerisinde yer alan ve en ¢ok tlire sahip olan Cinara (Aphidoidea: Lachninae),
Pinaceae ve Coniferaceae familyalarindaki bitkiler Gzerinden beslenirler. Cinara (Cinara) cedri
Mimeur,1936 tiri farklh konaklar Gzerinde beslenebilmekte ve morfolojik olarak birbirine benzer
turlerden olusmaktadir. Teshis anahtarlarina gore kigik morfolojik farkliliklara gére birbirinden
ayrilmaktadirlar. Bu nedenle taksonomik durumlari karmasiktir. Bu calismada Afyonkarahisar,
Katahya, Usak ve Nigde illerinin tamaminda yayilis gosteren Cinara cedri tlriine ait bireyleri alandan
orneklenmis, teshisleri tamamlanmigs morfometrik olgtimleri yapilmis ve anlamli olan 9 morfolojik
karakter (AntlV, AntVI, HTIBD, RIV, RV, SPHBD, ANT6TUy, HTIl ve ANTIII) ve iki morfolojik karakterin
orani (ANTIV/VI) kullanilarak, SPSS programi ile morfometrik analizleri yapilmistir. Bu ¢alisma
sonucunda sedir agaci lzerindeki bu tirlerin ayriminda en gok farklhk gosteren karakterlerin BL, PT,
URS, HTI ve HTB karakterleri oldugu gozlenmistir. Sedir lzerinden 6rneklenen C. cedri tirinin
istatistiksel analizleri sonucunda lokalitelere gore ayrimina bakildiginda, 6zellikle ANT6 Tiy, ANT4,
Ant4/6, ANT6, HTII, RIV, RV ve ANTIIl segmentlerinin boyutlarindaki farklilik ile Usak ilinden
orneklenen bireylerin morfometrik karakterlerinin grup ortalamalarinin diger (g lokalitedekilerden
farkli konumlandigi, bu da lokalitenin tlrin morfolojik yapisinda farkhlik olusturabilecegini
gosterebilir. Lokalitenin bu cinsin morfolojik karakterleri (izerindeki etkisi istatistiksel olarak
aciklanmigtir.

ABSTRACT

Cinara (Aphidoidea: Lachninae), which is in the Aphididae family and has the highest number of
species, feed on members of the Pinaceae and Coniferaceae families. Cinara (Cinara) cedri Mimeur,
1936 species can feed on different hosts and consists of morphologically similar species. They differ
from each other based on to small morphological differences according to the diagnostic keys.
Therefore, their taxonomic situation is complex. In this study, individuals belonging to the Cinara cedri
species, which distributed in Afyonkarahisar, Kiitahya, Usak and Nigde Provinces, were sampled from
the field, diagnosed with completed morphometric measurements and 9 morphological characters
(AntlV, AntVI, HTIBD, RIV, RV, SPHBD, ANT6TUy, HTIl and ANTIII). ) and the ratio of two morphological
characters (ANTIV / VI), morphometric analyzes were made with the SPSS program. As a result of this
study, it was observed that the characters that differ most in the distinction of these species on cedar
wood are BL, PT, URS, HTI and HTB. As a result of the statistical analysis of the C. cedri species sampled
from cedar, the difference in the size of the segments of ANT6 Feather, ANT4, Ant4 / 6, ANT6, HTII,
RIV, RV and ANTIII and the group averages of the morphometric characters of individuals sampled
from Usak is different from those of the other three localities. This may indicate that the locality may
make a difference in the morphological structure of the species. The effect of locality on the
morphological characters of this breed was explained statistically.

1. GIRIS

Afitler, Insecta  sinifinin

icerisinde vyer alirlar.

Hemiptera
Sternorrhyncha alt takiminda Aphidoidea st familyasi
Aphidoidea st

Phyloxeridae, Adelgidae ve Aphididae olmak (zere (¢
familya ile temsil edilmektedir (Blackman & Eastop,
2020). Afit tlrlerinin blyik ¢ogunlugu son 40 yil icinde
tanimlanmistir. Glinimuizde Dilinya Uzerinde dagilim
gosteren 5100 afit tlird ve 250 kadar da fosil afit tiri

takiminin

familyasi
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oldugu bilinmektedir (Hong vd.,2009; Blackman & Eastop,
2020). Son yillarda gergeklestirilen  ¢ahsmalar,
Remaudiere vd. (2006), Gorir vd. (2012; 2014), Akyildirim
vd. (2013), Senol vd. (2014) ve Goriur vd. (2020)
tarafindan 6zetlenmis ve ilkemiz afit faunasinin yaklasik
G¢ familya, 142 cins ve 570 tilrle temsil edildigi
gosterilmis, Baser & Tozlu (2020) ve Ozdemir (2020)
tarafindan belirlenen 4 yeni kayitla tGlkemiz afit faunasinin
tir sayisi 574’e yiikselmistir. Akyilldirnm vd. (2013, 2019)
tarafindan gerceklestirilen c¢alisma ile (lkemiz afit
faunasinin zoocografik yapisi ve yayilimci tirler hakkinda
detayh bilgiler verilmistir.

Cinara (Aphidoidea: Lachninae) Aphididae familyasi
icerisinde yer alan en ¢ok tiire sahip cinslerden biridir.
Pinaceae ve Coniferaceae familyalarindaki konifer
tlrlerine ylksek oranda adaptasyon gosterirler. Bu
tlrlerin tamami konak degisimi olmaksizin konaklarinin
kok, govde, dal, sirgin ve vyapraklar (izerinden
beslenirler. Cinara cinsi igerisinde iki alt cins (Cedrobium
ve Cupressobium) bulunmaktadir. Yaklasik 200
tanimlanmig tlrd bulunur, bunlardan 150 tir Kuzey
Amerika’da dogal yayilis gosterirken 30 tiir Avrupa ve 15
Akdeniz’de ve 25 tir de Uzak Dogu’da dogal yayils
gostermektedir (Blackman & Eastop, 2020). Cinara tirleri,
diger bazi afit gruplarinda gozlendigi gibi konaklari
Gzerinde, beslendikleri alanlara gbre 06zellesmis
morfolojik karakterlere sahiptirler. Konak bitkinin dis
ylzeyinin (kabuk) kalinhigina gére daha uzun rostruma
sahip olmalari gibi (Favret & Voegtlin, 2004a; Durak vd.,
2014). Cografik izolasyon bu cinsin tirlesme siirecinde
onemli bir faktordir (Jousselin vd., 2013; Meseguer vd.,
2015).

Tum afit tlrlerinde oldugu gibi Cinara cedri tirlerinde de
cevresel kosullara uyum saglayabilmek icin sahip olduklari
morfolojik karakterlerde farklliklar gésterebildigi, yapilan
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Cinara tirlerinin vicut boyutlar, 1-7.8 mm arasinda
degismektedir. Vicut, 18 segmente ayrilir, bu
segmentlerden alti tanesi bas, l¢ tanesi gévde (6n, orta
ve arka) ve dokuz tanesi de karin kismini olusturur.
Segmentler arasi yapilar, dorsal’den az veya ¢ok
gorinebilir ve bazen az veya ¢ok, nokta seklinde veya
yayllmis halde olup, ventral kalinlasma ve pigmentasyon
bulunabilir. Afit viicudunda bir¢cok uzanti bulunur. Bas
Gzerinde genellikle alti segmentli anten ve agiz parcalari
bulunurken, thorax (govde) Uzerinde meso ve
metattorakik kanatlar ve ¢ ¢ift bacak bulunur.
Abdomen’de besinci tergit (segment) tzerinde sifunkuli
ve son segment Uzerinde (distal ucu) kuyruk bulunur.
Afitlerin viicudu Gzerinde ¢ok farkli sayida tiiy bulunur ve
segmentler izerinden gikan tuberkdller ile cevrelenmistir.
Ayrica mumsu madde salgilayan bezler de bulunabilir.
Diinya’daki konifer afitlerinin gogu Eulachnini (Aphididae;
Lachninae) tribusundandir. Bu tribusdaki afitlerin
vicutlari Cinarina alttribusundaki gibi, oval veya armut
seklinde veya Eulachnia alt tribusundaki gibi ince,
uzatilmis sekillerdedir. Vicut renkleri, bronz, koyukahve
veya Uzerlerindeki az veya yogun mumsu tozdan dolayi
actk turuncu, grimsi mavi tonlardadir (Binazzi & Scheurer,
2009).

Cinara (Cinara) cedri Mimeur,1936; Cedrus tirlerinin
dallarinda yogun koloniler halinde beslendikleri

belirlenmistir. Dinya’da Palaearktik, Neoarktik ve
Neotropik zoocografik bolgelerinde, Turkiye'de ise
Ankara, Antalya, Burdur, Eskisehir, Gaziantep, istanbul,
Konya, Kastamonu ve Samsun’dan kayitlar verilmistir
(Tuatay, 1999; Unal & Ozcan, 2005; Holman, 2009;
Blackman & Eastop, 2020; Nafria, 2015).

calismalar ile ortaya ¢ikartilmistir (Blackman, 1987; Lushai
vd., 1997; Lozier vd., 2008; Foottit vd., 2010). Afit
turlerinin  teshislerinde klasik morfolojik kriterlerin
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kullanilmasi iki nedenden dolayl sikintilara neden
olmaktadir:

1) Bu vyontemler genellikle, sadece ergin bireyler
Gzerinden uygulanmaktadir (¢linkli cogu durumda nimfler
kesin tanimlama yapmamiza izin vermez),

2) Bu kriterler, konak bitkinin fizyolojik durumu ve iklimsel
faktorler gibi cevresel faktorlerden etkilenebilirler.

Bu nedenle, morfolojik 6zelliklere dayanan tanimlar bazi
yakin akraba afit tdrlerinin teshislerinde zorluk
yaratmaktadir (Figueroa vd., 1999). Bir¢cok arastirmaci,
afitlerin ortam kosularina gére morfolojik yapilarinda
benzerlik veya farkhlk gostermeleri, teshis anahtarlarinin
yetersizligi ve afitler (zerine yapilan ¢alismalarin
azligindan dolayr afitleri siniflandirmakta sikintilar
yasamaktadirlar.

Bu calismasinin materyali olan Cinara cedri turd farkh
konaklar lizerinde beslenebilmekte ve morfolojik olarak
birbirine benzer tiirlerden olusmakta ve teshis
anahtarlarina gore kigik morfolojik farkhliklara gore
birbirinden ayrilmaktadirlar. Bu nedenle taksonomik
durumlari karmasiktir (Favret & Voegtlin, 2004a,b).

Bu c¢alismada; Ulkemizde daha Once {zerinde
morfometrik bir calisma yapilmamis olan, Diinya’da 246
tir, Tarkiye'de ise 28 tiir ile temsil edilen, Cedrus cinsine
ait bitki turleri tGzerinde zarar olusturan, sahip olduklari
bazi morfolojik karakter ile (tly, vicut uzunlugu)
birbirinden taksonomik ¢alismalar ile ayrilmis Cinara cedri
tiriiniin i¢c Bati Anadolu bélgesinde ve Nigde ilinde
konaga, lokaliteye ve mikroklimatik nedenlere bagh
olarak olusabilecek morfolojik ve morfometrik
farkhliklarinin ortaya konulmasi amaglanmistir.

2. MATERYAL VE METOD

Bu calismanin ana materyali olan Cinara cedri afitlerinin i¢
Bati Anadolu bdlgesinden ve Nigde’den Orneklemeleri
tamamlanmis ve analizleri gergeklestirilmistir.

2.1. Alanin Genel Ozellikleri

Afyonkarahisar: Denizden yiiksekligi 1.015 m olan
Afyonkarahisar ili ve cevresinde tipik bir bozkir iklimi
gozlenmektedir. Ortalama sicaklik, 11.27°C’dir. Yillik yagis
miktari 410-478 mm arasindadir. Ormanlarinda karacam,
akcam, mese, kizilmese ve ardi¢ agaclari mevcuttur
(Doganay, 1997).

Usak: ilin denizden uzakhg, 911m’dir. Usak ili ortalama
sicakhigr 12.01 ° C'dir. Yillik yagis miktari, 430-700 mm
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arasindadir. Ormanlarda mese, palamut mesesi, karacam,
kizil cam, disbudak, karaagac, ahlat, cinar ve ardi¢ agaclari
bulunur (Doganay, 1997).

; fvon karahisar

Nigde

Sekil 2. Cinara cedri bireylerinin 6rneklemesi yapilan
lokasyonlari

Kitahya: ilin deniz seviyesinden yiiksekligi, yaklasik olarak
1000-1200 m arasindadir. Katahya ilinin iklimi, Ege,
Marmara ve i¢ Anadolu bélgelerinin iklimleri arasinda bir
"gecis iklimi" niteligi tasimaktadir. Ortalama sicaklik 10.79
°C’dir. Yilhk vyagis miktari ortalama 600-1100 mm.
arasindadir. Domanig ve Kitahya Merkez'de kizilgam ve
karagam ormanlari, ilin i¢ kesimlerinde mazi mesesi, sagl
mese ve Libnan mesesinden olusan mese ormanlari,
Emet ve Tavsanli’da ardi¢ ve karagcam ormanlari, Gediz ve
Simav'da kestane, atkestanesi ve kizilcam ormanlari
yaygin olarak bulunmaktadir (Doganay, 1997).

Nigde: ilin deniz seviyesinden yiiksekligi, yaklasik olarak
1.229 m’dir. Nigde’de yapilan gézlemlere gore ortalama
sicaklik 10,8 °C’dir. Nigde'de yillik yagis ortalamasi, 330
mm'dir. ilde dogal vejetasyon; ot formasyonu (step ve
agach antropojen step), orman formasyonu (mese,
kizilcam, karacam, goknar, sedir ve ardi¢ birlikleri ile
karnisik tipler) ve subalpin (Astragalus, acontholimon
birlikleri) ve alpin formasyon (Vicia birlikleri) alanlarindan
meydana gelmektedir (Duzenli, 1976) (Sekil 2).

2.2. Orneklerin Toplanmasi ve Preparasyonu

Konak bitki tizerinden afit 6rnekleri yumusak ve ince uglu
fircalar yardimiyla icinde %95’lik etil alkol bulunan
ependorf tiplerinin igcine aktarildi.  Orneklemeler
genellikle yogun koloniler Gzerinden vyapildi ve bir
koloniden yaklasik 5-20 6rnek alindi. Her ependorf tlipi
Uzerine c¢alismanin her asamasinda kullanilacak etiket
numarasi yazildi. Calisilan 6rnege ait genel bilgiler (tarih,
lokalite, konak, yogunluk, karinca varhigi) arazi defterine
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yazildi. Her bir konak (izerinde ve lokaliteden toplanmis
orneklerin belirli bir miktari morfometrik 6lcimler ve
teshisler icin kalici preparasyona tabi tutuldu, bir kismi da
molekiler c¢alismalarda kullanmak amaciyla % 95'lik
alkolde korumaya alindi. Orneklerin preparasyonu,
Martin (1983)’'e gore vyapildi. Preparasyonu yapilmis
ornekler bir hafta etlivde kurutulmaya birakildi ve teshis
asamasina gegcildi.

2.3. Morfolojik Teshisler

Morfometrik cahismalarin temelini morfolojik
karakterlere dayali olusturulan teshis anahtarlarina
dayanarak tirlerin teshisleri ve lokalitenin bu morfolojik
karakterler Uzerinde etki dizeyinin ortaya konulmasi
olusturmaktadir. Tirlerin teshisleri Blackman ve Eastop
(2006 ve 2020)’a gore yapilmistir. Bes farkli konak (Pinus
spp., Cedrus libani, Plathyclaudus spp., Cupressus spp.,
Juniperus spp.) Uzerinden vyaklasik olarak 600 koloni
toplanmis ve teshisleri konak bitkiye 6zellesmis teshis
anahtarlarinca yapilmistir. Teshisler, Olympos BX-53
mikroskopu ile yapilmistir.

2.4. Morfometrik Analizler

Arastirma materyalini olusturan o6rneklerin, morfolojik
karakterleri arasinda olmasi muhtemel farkliliklari ortaya
koymak amaciyla Cinara cedri tiriine mensup teshisi
yapilan 258 koloniden belirlenen 96 bireyin morfometrik
karakterlerinin 6l¢ctimleri, en az li¢ birey lGzerinden yapildi.
Morfometrik 6lglimler, DP-73 fotograf cekme aparatli
Olympus BX-53 mikroskobu ile yapildi. Olgiimler sirasinda
mikroskobun 4x objektifi kullanildi ve milimetrik 6l¢climler
alindi. Toplanan érneklerin %’lik kismi ergin olmadigindan
Olcimleri yapilmadi. Calisma materyalini olusturan
Ornekler Uzerinden yapilan 6l¢imlerde, 9 morfolojik
karakter ve 1 oran ele alinmistir. Bu bilgiler, Tablo 1'de
ayritih olarak verilmistir.

Tablo 1. Morfometrik 6l¢limlerde kullanilan karakterler

Kantitatif Betimlemesi
Karakter
1 Antlv Antenin 4. segmentinin uzunlugu
2 AntVi Antenin 6. segmentinin uzunlugu
3 HTIBD Hind Tarsus | taban gapi
4 RIV Rostrum 4. segment uzunlugu
5 RV Rostrum 5. segment uzunlugu
6 SPHBD Sifunkuli bazal ¢api
7 ANTIV/VI Antenin dordiinci segment uzunlugunun altinci
segmente orani
8 ANT6TUy Antenin son segmentinin taban kismi
9 HTI Antenin dordiinci segment uzunlugunun altinci
segmente orani
10 ANTIII Hind Tibia | bazal capinin Hind Tibia Il ye orani
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Elde edilen sayisal veriler, Microsoft Excel programi
icerisinde dosyalandi (EK-3) ve daha sonra analiz
uygulamalari igin SPSS (SPSS 19 for Windows paket
programi) (Landau & Everitt, 2004) programi igine
aktarildi ve analizleri yapildi (Kalayci, 2009).

2.4.1. Morfometrik analizlerde kullanilan istatistiksel
metotlar

Farkh konaklar tzerinden o6rneklenmis bireylerin tar
teshisleri sonrasinda yapilan morfometrik olcimleri ile
elde edilen sayisal degiskenler, Temel Ogeler Analizi
(PCA=Faktor Analizi), Ayrisim Fonksiyon Analizi (DFA),
Kanonikal Ayrim Analizi (CDA), Multivaryete analizi
(General Linear Model), One way ANOVA gibi ¢ok
degiskenli istatistiksel metotlar ve niimerik taksonomik
yontemler ile analiz edildi (Oguzhan & Aydin, 2000;
Tonya, 2008; Dedeoglu, 2014). Analizlerin
uygulamalarinda SPSS 19 for Windows (Landau & Everitt,
2004) paket programi kullanildi.

3. BULGULAR

Cinara cedri tlrinin morfolojik o6zellikleri Uzerine
lokalitenin  etkisini  incelemek amaciyla yapilan
morfometrik karakter analizlerinde, arazi kapsaminda her
4 ilden toplanmis bireylerin morfolojik yapilarinin
Olcimleri yapildi. Lokalitelerin tamamini temsil edecek
sayida birey tercih edildi. Teshisi yapilmis tirlerin (96
birey) teshis anahtarlarindan ve bu tirler izerine yapilmis
yayinlardan secilen 10 morfometrik karakterlerinin
Olcimlerinden elde edilen sayisal verileri analizlerde
kullanildi (Tablo 1). Cinara cinsine mensup kanatsiz vivipar
disi afit bireylerinin morfometrik karakterlerinin 6lgimi
yapildi. Olgiimler vyapilirken ergin olmayan bireyler
dikkate alinmad. istatistiksel analizlerde karakterlerin
ortalamalari ve standart sapmalari hesaplandi.

3.1 Cinara cedri tiiriiniin morfometrik 6lglimleri

Afyonkarahisar, Kiitahya, Usak ve Nigde illerinden Sedir
(Cedrus spp.) 6rneklenmis olan Cinara cedri tirinin
morfolojik karakterleri arasinda farklilik olup olmadigini
tespit etmek amaciyla yapilan analizlerin 6lglimleri
tamamlandi. C. cedri tirtnin dort farkh ilden toplanmis
populasyonlarindan 96 bireyin morfometrik kisimlari
Olgilmis ve analizleri yapilmak Uzere tablo haline
getirildi.

3.1.1 Cinara cedri tiriiniin istatistiksel analiz ¢iktilan

Afyonkarahisar, Kltahya, Nigde ve Usak illerinden
orneklenmis olan Cinara cedri populasyonlarina ait dokuz
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morfolojik karakter olcilmdistiir. Genel olarak 6lciimlere
bakildiginda Nigde ilinden 6rneklenen populasyona ait
karakterlerinin olgllen karakterler agisindan ¢ogunlukla
daha uzun oldugu belirlenmistir (Tablo 2).

Morfometrik karakterlerin ortalama ve standart sapma
degerlerinin grafigi Tablo 2’de verilmistir. Ortalamalarda
Usak ilindeki orneklerde c¢alisilan dokuz karakterden

sekizinin (Ant6 Ty, ANT4, Ant4/6, HTIBD, HTII, RIV, RV,
ANTIII) diger lokalitelere gére daha kiclk boyutlarda
oldugu, Nigde ilinden c¢ahlsilan oOrneklerde ise sekiz
karakterin (Ant6 Tly, ANT4, Ant 6, Ant4/6, HTIBD, HTII,
RIV, ANTIII) digerlerine gére daha uzun oldugu gozlendi
(Tablo 2; Sekil 3).

Tablo 2. Morfometrik dlgciimlerin ortalama ve standart sapma degerleri

Karakterler Ant 6 Tiiy ANT4 ANT6 ANT4/6 HTIBD HTII RIV RV ANTIII
Lokalite
Usak Ort+  Std. 13.95¢1.791 6.46+1.39 7.25+.505  .89+.18 1.94+.277 11.73+1.09 7.79+.83 2.90+.418  18.77+2.305
Sapma
Kiitahya Ort+  Std.  14.23+1.670 7.95+1.42 7.15+541  1.11+.16 +318 12.16+1.40 8.02+.64 3.04+.31 19.57+2.435
Sapma
Nigde Ort+  Std.  16.09+1.091 8.96+1.13 7.80+.613  1.15+.127  2.12+.253 13.10+1.007  8.44+385  3.13+.295  21.48+2.901
Sapma
Afyonkarahisar Ort+  Std. 12.75¢1.916 8.38+.87 7.43+.442 112411 2.049+.229 12.66+.65 831+.421  3.16+.295  20.50+2.29
Sapma
30
25
B USAK
15 —TT I — mKUTAHYA
{ I I Afyonkarahisar
10 - NiGDE
Il LI
Tl

ANT6TUY  ANT4 ANT6

ANT4/6 HTIBD

HTII RIV RV ANTIIN

Sekil 3. Afyonkarahisar, Kiitahya, Usak ve Nigde illerinden 6rneklenmis olan C cedri popiilasyonunun morfolojik karakterlerinin

(ortalamazstandart hata) grafiksel gosterimi

Afyonkarahisar ilinden orneklenen populasyonlara ait
karakterlerin ortalamalarinda ise sadece ANT6 Ulzerindeki
tly sayisinin azligl, diger lokalitelerden ayrim gosterdigi
belirlenmistir. Lokalitenin C. cedri populasyonlarinin
Olgllen morfolojik karakterleri Uzerine etkisini ortaya
koymak amaci ile Tek Yonli Varyans Analizi (ANOVA) testi
uygulandi. Olgiilen dokuz karakterden sekiz tanesi
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Uzerinde lokalitenin istatistiksel agidan anlamh farklihga
yol agtigl gozlemlenmistir (Tablo 3). ANOVA analizinde
Ant6 Ty, ANT4, HTII, Ant4/6 karakterleri p=0.000 degeri
ile, Ant 6, RIV karakterleri p=0.001 degeri ile, ANTIII, RV
karakterleri P < 0,05 degeri ile anlamli bir farkhlik
gostermislerdir (Tablo 3).
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Tablo 3. Afyonkarahisar, Kiitahya, Usak ve Nigde illerinden 6rneklenmis olan C. cedri populasyonun morfolojik karakterlerinin tizerine

lokalitenin etkisi (Tek Yonli ANOVA , anlamlilik degeri P<0,05).

Karakter Gruplar arasi kareler Grup ici kareler toplami  F Degeri Gruplar Arasi  Gruplarici P
toplami (df1) (df2)

Ant 6Tly 536.408 1231.270 12.053 3 83 .000
Ant4 16.717 131.329 3.522 3 83 .000
Ant6 5.300 23.935 6.348 3 83 .001
HTIBD .593 6.516 2.698 3 83 .051
HTII 25.041 101.291 7.334 3 83 .000
RIV 6.015 31.414 5.681 3 83 .001
RV .963 9.919 2.880 3 83 .040
Ant4/6 .966 1.934 14.320 3 83 .000
Antlll 98.300 561.811 5.249 3 83 .002

Lokalitenin C. cedri populasyonlarinin dokuz morfolojik
karakteri Gzerine genel olarak istatistiksel agidan anlaml
etkide bulundugunun belirlenmesini takiben bu farklhihgin
olusmasinda hangi lokalite veya lokalitelerin etkili
oldugunu ortaya koymak amaci ile ¢oklu varyans analizi
Tukey, Post-Hoc testi uygulandi. Coklu varyans analizi
sonuclarina gore bu karakterlerin farklihginda tim
lokalitelerin istatistiksel agidan anlaml &lg¢lide etkide
bulundugu gorilmustir (Tablo 4). Karakterlerde gozlenen

bu farkliligin olusmasinda hangi lokalite veya lokalitelerin
etkili oldugunu belirlemek amaciyla Coklu Varyans Analizi
yapilmis ve Cinara cedri populasyonlarindan érneklenen
bireylerden sekiz karakterin (Ant6 Tly, ANT4, Ant4/6, Ant
6, HTII, RIV, RV, ANTIII) 6zellikle Usak ve Nigde illerinde
daha degisken boyutlar gosterdigini bu nedenle analizde
daha ¢ok bu illerin arasindaki varyasyonun anlamlilig
ortaya ¢ikmistir (Tablo 4).

Tablo 4. Afyonkarahisar, Kiitahya, Usak ve Nigde illerinden 6rneklenmis olan C. cedri populasyonun morfolojik karakterleri
Gzerine lokalitelerin etkisinin belirlenmesi (Coklu Karsilastirma Analizi (Tukey, Post-Hoc testi), anlamlilik degeri P<0,05)

Karakter (1) Lokalite (J) Lokalite Ortalama Farki (I- | Std. Hata Sig. (p) 95% Giiven Arahigi
J) Alt Sinir Ust Sinir
Ant6 Tly Tukey Afyonkarahis | Kutahya -1.48810" .49504 .018 -2.7863 -.1898
HSD ar Nigde -3.34524" 49504 .000 -4.6435 -2.0470
Katahya Afyon 1.48810" 49504 .018 .1898 2.7863
Nigde -1.85714" 51128 .003 -3.1980 -.5163
Usak Nigde -2.14524" .51763 .000 -3.5027 -.7878
Nigde Afyon 3.34524" .49504 .000 2.0470 4.6435
Kiitahya 1.85714" .51128 .003 .5163 3.1980
Usak 2.14524" .51763 .000 .7878 3.5027
Ant4 Tukey Afyonkarahis Usak 1.91500" .36097 .000 .9693 2.8607
HSD ar
Katahya Usak 1.48636" .36874 .001 .5203 2.4524
Nigde -1.01455" .36874 .036 -1.9806 -.0485
Usak Afyon -1.91500" .36097 .000 -2.8607 -.9693
Kiitahya -1.48636" .36874 .001 -2.4524 -.5203
Nigde -2.50091" .36874 .000 -3.4670 -1.5348
Nigde Kutahya 1.01455" .36874 .036 .0485 1.9806
Usak 2.50091" .36874 .000 1.5348 3.4670
Ant6 Tukey Kutahya Nigde -.64364" .15906 .001 -1.0604 -.2269
HSD Usak Nigde -.54409" .15906 .005 -.9608 -.1273
Nigde Kiitahya .64364" .15906 .001 .2269 1.0604
Usak .54409" .15906 .005 1273 .9608
HTII Tukey Afyon Usak .92966" 31129 .019 .1146 1.7447
HSD Kutahya Nigde -.94867" .31489 .017 -1.7731 -.1242
Usak Afyon -.92966" 31129 .019 -1.7447 -.1146
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Nigde -1.37132" .31129 .000 -2.1864 -.5563
Nigde Kitahya .94867" .31489 .017 1242 1.7731
Usak 1.37132" .31129 .000 .5563 2.1864
RIV Tukey Afyon Usak .51781" .17336 .019 .0639 9717
HSD Usak Afyon -.51781" .17336 .019 -.9717 -.0639
Nigde -.65572" .17336 .002 -1.1096 -.2018
Nigde Usak .65572" .17336 .002 .2018 1.1096
RV ( Tukey Afyon Usak .26225" .09741 .041 .0072 .5173
HSD Usak Afyon -.26225" .09741 .041 -.5173 -.0072
Ant4/6 Tukey Afyon Usak 237427 .04427 .000 1214 .3534
HSD Kitahya Usak .21909" .04522 .000 .1006 .3376
Usak Afyon -.23742" .04427 .000 -.3534 -.1214
Kitahya -.21909" .04522 .000 -.3376 -.1006
Nigde -.26000" .04522 .000 -.3785 -.1415
Nigde Usak .26000" .04522 .000 .1415 .3785
Ant3 Tukey Usak Nigde -2.71250" 72125 .002 -4.6005 -.8245
HSD Nigde Usak 2.71250" 72125 .002 .8245 4.6005

Bu karakterler icin yapilan ayirma analizlerinde iki farkli
istatik kullanildi. Bunlardan ilki Ozdeger istatistigidir.
Ozdeger istatistigi her bir degisken icin ayr ayn
hesaplanir. Ozdeger (Eigenvalue) degerine bakildiginda 1.
ve 2. fonksiyon > 0,40 oldugundan bu fonksiyonlarin iyi bir
ayrim sagladigi séylenebilir. 3. fonksiyon igin bu durum
s6z konusu degildir. Bu da 1. ve 2. fonksiyonda anlamli
farkhliklarin oldugunu gosterir. Kullanilan ikinci istatistik
ise Wilk’s Lamda testidir. Wilk’s Lamda negatif degerli bir
testtir ve bu testte deger kiiclildikce faktorin etkisinin
modele katkisinin arttigi diistindlir. Wilk’s Lamda degeri
de Ozdeger istatistigine paralel olarak 1. ve 2.
fonksiyonlarin iyi ayrim sagladigini destekleyici sonuglar
ortaya koymustur.

Galisilan 6rneklerdeki varyasyonun ortaya ¢ikariimasi igin
yapilan ayirma analizinde (kanonikal vektor analizi)
kullanilan ilk test, 6zdeger istatistiginde 1. (0.725) ve 2.
(0.576) fonksiyon > 0.40 oldugundan bu bireylerin
lokalitelere gore iyi bir ayrim yaptigi soylenebilir. Bu iki
fonksiyon varyasyonun % 87.4’Un0 acikladl. Wilks'
Lambda testi sonucunda Ozdeger istatistigindeki gibi 1. ve
2. fonksiyonun (P = 0.000) iyi bir ayrim sagladig
belirlenmistir (Tablo 5).

Tablo 5. Farkli illerden oOrneklenmis Cinara cedri
populasyonlarinin morfometrik karakterlerinin Kanonikal Ayrim
Fonksiyonu
Fonksiyon .. , . % Wilks' . df(serbestlik .
(cv;/ Ozdeger Varyans Lambda Ki-kare Igerecesi) Sig.(p)
Ccvl 7252 48.7 .309 90.949 27 .000
Cv2 .5762 38.7 .534 48.681 16 .000
Cv3 .1892 12.7 .841 13.418 7 .063
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Kanonikal vektor analizlerindeki fonksiyonlarin iyi bir
ayrim sagladig vektorler tzerindeki yiksek agirliga sahip
karakterlere bakildiginda ise I. vektorde Ant4 (1.642); II.
vektérde Ant4 (1.267); IIl. vektorde ise Ant 4 (1.783) ve
Ant 6 (1.139)'nin yiiksek olduklari ve glcli bir katki
sagladiklari gosterilmistir (Tablo 6).

Tablo 6. Cinara cedri popiilasyonlarinin morfometrik
karakterlerinin Kanonikal Vektor Analizi

Karakter Bilesen Bilegsen Bilesen
1(cvi) 2(CV1) 3(cv1)
Tay .996 415 -.275
Ant4 -1.642 1.267 -1.783
Ant6 .659 -.189 1.139
HTBD -.252 .270 274
HTII .091 .266 436
RIV -.231 .166 223
RV -.146 -.120 -.110
Ant4/6 753 -.703 .837
Toplam Varyans Orani %48.7 %38.7 %12.7

Lokalitelere gore Cinara cedri tlrlinin morfometrik
karakterlerinde farkhlik olup olmadigini ortaya koymak
icin ¢ok degiskenli istatistiksel analizlerden biri olan
ayrisim fonksiyon analizi uygulandi. Ayrisim fonksiyon
analizi ile morfometrik karakterlerin lokaliteler izerindeki
etkisi grafik olarak verildi (Sekil 4). C. cedri tlrlinin 96
bireyi ile yapilan morfometrik analizlerden ayrisim
fonksiyonu analizi sonucu elde edilen grafikte Nigde,
Afyonkarahisar ve Kitahya illerinden Orneklenen
bireylerin grup ortalamalarinin birbirine daha yakin
oldugu gobzlenirken, Usak ilindeki C.  cedri
populasyonlardan orneklenen bireylerin grup
ortalamalarinin diger ¢ ilden daha uzak oldugu
gozlenmistir (Sekil 4).



Turkiye'nin farkl bolgelerinden Cinara cedri'nin (Hemiptera: Aphididae: Lachninae) morfometrik analizi

27 @ o

O 0

O Q C:O'o .
. o]

a

& o Usak ip Nigide .
0 o - o o . O

LIS & o
o * Ma% karghisar
L+ @ OMF “am L * L]
< o o <
. & o
I
27 & o
-
4
I T I T 1
-4 2 ] 2 4

Sekil 4. Cinara cedriturinin farkliillerden toplanan bireylerinin
morfometrik karakterlerine bagh olarak Ayrisim Fonksiyon
Analizi

4. TARTISMA VE SONUC

Bu calismada Afyonkarahisar, Kiitahya, Usak ve Nigde
illerinin tamaminda yayilis gosteren Cinara cedri’nin
morfometrik analizleri yapilmistir. Lokalitenin bu cinsin
morfolojik karakterleri Gizerindeki etkisi istatistiksel olarak
actklanmustir.

Sedir agaci Uzerindeki bu tdrlerin ayriminda en c¢ok
farkhlik gosteren karakterlerin BL, PT, URS, HTI ve HTB
karakterleri oldugu gozlenmistir. Sedir (zerinden
orneklenen C. cedri tirGnin istatistiksel analizleri
sonucunda lokalitelere gbére ayrimina bakildiginda,
Ozellikle ANT6 Tuy, ANT4, Ant4/6, ANT6, HTII, RIV, RV ve
ANTII segmentlerinin boyutlarindaki farklilik ile Usak
ilinden 6rneklenen bireylerin morfometrik karakterlerinin
grup ortalamalarinin diger g lokalitedekilerden farkli
konumlandigl, bu da lokalitenin tiirin morfolojik
yapisinda farklilik olusturabilecegini gosterebilir.

Taksonomik kategorilerindeki ve afit alt familyalarinin
sayisindaki anlasmazlklar, afit taksonomistleri ve diger
arastirmacilar i¢in sorunlar olusturmaktadir. Weiczorek
(2009) tarafindan familya dizeyinde gosterilen
taksonlarin bazilari, Blackman & Eastop (2020) tarafindan
altfamilya kategorisinde kabul edilmektedir.

Favret & Voegtlin (2004a), Pinus edulis ve P. monophylla
Uzerinden beslenen 15 Cinara tlrunin morfometrik
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ayrimini ortaya koymak ve ayrim anahtari olusturabilmek
icin 10 morfometrik karakter (ANTIIIH, HTBH, ABDT5H,
ANTII, ANTIV, ANTV, ANTVI, SPH, BL, ANTIIIR) ile analiz
yapmislardir.  Bu  karakterlerden  6zellikle  URS
uzunlugunun degiskenligi, Gzerindeki tly sayisi, karin ve
sirt bolgesindeki skleritler, bu tlrlerin ayrimindaki
varyasyonu ortaya koymustur. Bu ¢alismada Cinara tirleri
ile yapilan lokaliteye bagh morfometrik analizlerde benzer
karakterler kullanilmis ama bu analizlerin higcbirinde URS
uzunlugu varyasyonlarda etkili olmamistir. Analizlerde
daha ¢ok ANTII, ANTIV, ANT4/6, HTBD karakterleri
gruplarin ayriminda varyasyona neden olmuslardir. Fargo
vd. (1986), Schizaphis graminum tiirliniin bes biyotipi
arasindaki ayrimi morfometrik analizler ile agiklamaya
calismislar. Bes biyotipten sadece fizyolojik goriintisi ile
digerlerinden ayrilan B biyotipinden ve diger 4 biyotipten,
her biri icin 6rneklenen 40 kanatsiz ergin bireyin 14
morfometrik karakteri istatistiksel analizlerde kullaniimis.
Biyotip E’nin ortalama ve standart sapmasi biyotip B ve C
den daha yiliksek oldugu belirlenmis. Biyotip E’nin
coefficient varyasyonunda yaridan fazla karakterin CV si
yuksek oldugu belirlenmis. Tek yonli varyans analizinde
SIPH harig tim karakterler p < 0.01 anlamlilik diizeyinde
onemli farklilik géstermistir. Biyotip E, diger iki biyotip B
ve C'den PTB-protibia, SPH, ANT, MTB-metatibia
karakterlerinin uzunluklari ile Gnemli oranda farkli oldugu
belirlenmis. Diskriminant analizinde bu turler Gg farkh
grup olarak kimelenmistir. Bu calismada doért farkl
lokaliteden 6rneklenen Cinara tujafilina tlriiniin dokuz
morfometrik karakterinin uzunluklarinin tek yonli
varyans analizinde ANTVI tly sayisi, HTIBD uzunlugu
p<0.01 anlamhlik diizeyinde dnemli farkllik gdstermistir.
CVA analizi sonucu iki farklhh grup ortaya ¢ikmis,
Afyonkarahisar, Kutahya ve Usak illerinden 6rneklenen
bireylerinin Nigde ilindekilerden farkli kimelendigi
gozlenmistir. C. cedri tiriniin analizlerinde ise CVA analizi
sonucunda ilk iki fonksiyonun varyasyonu olusturmada
etkili oldugu (% 87.4), ANTVI tiy sayisi, ANT4, ANTS,
HTIBD, HTII, RIV-V, ANTIIl, ANT4/6 karakterlerinin bu
tirtin lokaliteye bagh ayriminda etkili oldugu, Usak
ilindeki 6rneklerin bu morfometrik karakterlerinin diger
illerden ayri gruplandigi goézlenmistir. Bu sekilde
olusabilecek bir ayrim, uzun vadede populasyonlar
arasinda yeni biyotiplerin ortaya ¢ikmasina yol acabilir.

Durak (2011) gerceklestirdigi calismada morfometrik
Olcimleri, C. juniperi ve C. mordvilkoi’i tirlerine ait
Polonya’nin farkli bolgelerinden 6rneklenmis bireyler
Gzerinden gercgeklestirmis ve morfometrik analizler
sonucunda bu iki tir arasinda 6nemli farkliliklar oldugunu



Turkiye'nin farkl bolgelerinden Cinara cedri'nin (Hemiptera: Aphididae: Lachninae) morfometrik analizi

ortaya koymustur. Lokalitenin olusturdugu etkiler
sonucunda rostrum (URS) ve viicut uzunluklarinin (BL)
oranlariyla birbirlerinden ayrildiklari belirlenmistir. Bu
¢alismada dort farkli lokaliteden 6rneklenmis Cinara cedri
tirtine ait bireylerde benzer karakterler kullanilimis
olmasina ragmen bu tirlerin lokalitelere bagh ayriminda
farkhlik ortaya koymamuslardir.

Morfolojik veriler genel olarak degerlendirildiginde,
lokalitenin 6nemli Olglide varyasyonlara vyol actigl
gorilmektedir. Bu varyasyonlar, tire ve Olgllen
morfolojik  karakterlere gore degisik dizeylerde
olmaktadir ve elde edilen veriler literatir bilgileri ile
ortismektedir. Son zamanlarda vyapilan c¢alismalarla
afitlerde lokalitenin 6nemli morfolojik varyasonlara
yolacabilecegi ve bu varyasyonlarin siireg icerisinde konak
bitki kullanimi ve tiirlesme siiregleri tizerinde 6énemli rol
oynayabilecegi yaklasimi ile uyumluluk géstermektedir.
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ABSTRACT

Medicinal plants are a special area that needs to be evaluated with different parameters than the
general biodiversity threatening due to intense collection pressure.

In the study, Turkey's plant diversity, requirements and strategies for sustainable use of Turkish
medicinal plants, criticizing and planning of data for the protection of medicinal plants have been
evaluated using standards of the Guidelines on the Conservation of Medicinal Plants by WHO, IUCN,
WWEF and Traffic. In addition, the richness of traditional medicinal plant uses in Turkey, the concept,
and usage potentials, administrative requirements for the protection, creation of the in situ and ex
situ conservation areas and recommendations for the future have been presented.

oz

Tibbi bitkiler yogun bir toplama baskisi nedeniyle genel biyogesitlilik izerindeki baskidan daha farkh
parametrelerle degerlendirilmesi gereken bir alandir. Calismada, Tlrkiye’nin bitki zenginligi, tibbi bitki
olarak kullanilan bitkilerin stirdardlebilir kullanimi igin gereksinimler ve stratejiler, verilerin ve tibbi
bitkilerin korunmasina yonelik planlamalar, WHO, IUCN, WWF ve Traffic tarafindan hazirlanmis Tibbi
Bitkileri Koruma Kilavuzu’na gore degerlendirilmistir. Ayrica Tirkiye'nin geleneksel tibbi bitki kullanim
zenginligi, tibbi bitki kavrami ve kullanim potansiyeli, korumaya yonelik yonetimsel gereksinimler, in
situ ve ex situ koruma alanlarinin olusturulmasi ve gelecege yonelik 6neriler sunulmustur.
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1. INTRODUCTION

for pharmacological research and drug development (As
shown in Table 1). Despite the use of herbal medicines

Medicinal plants known and used since ancient times are
stil commonly used, and they have remarkable
importance in national and international trade. According
to the World Health Organization (1998) data, 80% of the
population of developing countries is used mostly
medicinal plants, for their primary health care needs on
traditional medicines. Also, modern pharmacopoeias still
contain at least 25% of drugs derived from plants and
many others which are synthetic analogues built on
prototype compounds isolated from plants (Kingston,
2011). Medicinal plants are used directly as therapeutic
agents, but also as starting materials for the synthesis of
drugs or as models for pharmacologically active
compounds in this respect they have an important role
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over many centuries, only a relatively small number of
plant species have been studied for possible drugs (WHO,
1998). The traditional uses of medicinal plants in the
world are documented by ethnobotanical studies.
Ethnobotanical/ ethnopharmacological studies are
increasing the possibilities of identifying new molecules
instead of random screening (Harvey, 1999; De Melo et
al.,, 2011). Plants are threatened in many parts of the
world. According to IUCN (2010) data 15,000 species of
medicinal plants are globally threatened from, amongst
others, loss of habitat, overexploitation, invasive species
and pollution (IUCN, 2010; Chen et al. 2016). The United
Nations Convention on Biological Diversity states that the
conservation and sustainable use of biological diversity is
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of critical importance for meeting the food, health and
other needs of the growing world population (WHO,
1998; Heide, 1993). However, the majority of the material
traded is still from wild-harvested sources and number of
species cultivated are very few. According to the report of
WHO, approximately the market (annual) for medicinal
and aromatic plants are $ 60 billion in 2000, S 93 billion in
2015, S 107 billion in 2017 in the world (Willis, 2017).
Despite lacking detailed information, numerous
medicinal plants encounter extinction or endangered.
There is no serious conservation action plan for most
medicinal plants which are endangered. For instance,
there is very little material of them in gene banks. Much

importance has been put on the potential for discovering
new drugs, less on different problems in use of traditional
herbal medicines by indigenous people. There is still no
complete inventory of medicinal plants for most
countries. Most of the knowledge on their uses are held
by traditional societies, whose existence is under threat
now. Less data has been recorded by way of systematic
approach. Besides the identification and selection of
medicinal plants for use in health services, there is the
potential that plants hold as an inexhaustible reservoir for
the identification and isolation of useful chemical
compounds for diseases such as cancer (Akerele et al.,
1991; Kathe, 2006).

Table 1. Some examples of raw materials used as herbal medicine or medicine (Benzie & Wachtel-Galor, 2011).

Isolating pure active compounds
for formulation into drugs
synthetic drugs

Isolating intermediates for
the production of semi-

standardized | Herbal teas

(extracts,

Preparing
galenicals
tinctures, etc.)

Astragalus species (Cycloartanes) | Ruscus aculeatus (Steroidal | Glycyrrhiza glabra (Root | Matricaria chamomilla
saponins) extract)

Liquidambar orientalis (Cinnamic | Pinus brutia (Resin and | Vitex agnus-castus (fruit | Salvia fruticosa

acid and deriveties) essential oils) extract)

Leucojum /Galanthus species | Papaver somniferum | Colchicum species (Seed | Origanum species

(Galanthamine) (Opioids) extract)

Gypsophila species (Saponins) Colchicum sp. | Sambucus nigra (Flower | Sideritis species (S. congesta, S.
(Colchicosides) extract) caesarea, S. stricta)

Mentha spicata, M. pulegium Hypericum perforatum | Melissa officinalis

(Menthol) (Herb extract)

Papaver somniferum (Morphine, Crataegus monogyna (Leaf, | Tilia sp.

thebaine, codeine, papaverine flower, fruit extract)

etc.)

Artemisia absinthium (Absinthe)

Viscum album (Leaf extract) | Althaea officinalis

Scolymus hispanicus (Leaf
and flower extract)

1.1. Medicinal plants in Turkey

Turkey has a rich flora with approximately 12,000 taxa of
vascular plants — one- third of them endemic to the
country (Davis, 1965—-1985; Davis et al., 1988; Giner et
al., 2000; Ozhatay et al., 2015, 2017). Traditional
knowledge of medicinal plants is common and it is
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transferred inter-generational. According to
ethnobotanical studies 1546 species are recorded as
medicinal plants in Turkey (Tuzlaci, 2016). In Turkey, the
number of plants collected from nature which is subject
to trade in the domestic market is about 350.
Approximately 100 of these plants are exported. In
Turkey, agriculture of 20 kinds of medicinal and aromatic
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plants is done in 1.3 million acres although it has changed
over the years. Black tea, red pepper, poppy, cumin, mint,
oregano, rose oil and anise are placed near the top in
terms of production amount. (TTOD, 2018) (As shown in
Table 2). Legalizations in Turkey related to medicinal
plants are given below. Medicinal plants have to be
licensed if they are to be sold as a herbal medicinal
product except for traditional uses. The critical part here
is whether the indication is specified. Accordingly, two
licenses are issued by authorities in Turkey. The products

licensed from the Ministry of Agriculture usually come out
as nutritional supplements. Indication is not included:
Ministry of Agriculture and Forestry authorization;

It contains indications: Ministry of Health authorization,
Traditional Herbal Medicinal Products Directive, Ministry
of Health authorization- October 6, 2010, Supplemental
Imports of Food, Production, Processing and Marketing
Regulations, Ministry of Food, Agriculture and Livestock
authorization- May 2, 2013.

Table 2. Medicinal and aromatic plants cultivation area and production status over the years in Turkey (TUIK 2020).

2006 2012 2015 Change %
No | Plant name Hectares | Tons Hectares Tons Hectares | Tons Hectares | Tons
1 Black tea 76.613 112.120 75.856 125.000 | 76.207 132.793 | -0.1 7.5
2 Red pepper 6.696 4.586 11.268 16.553 11.289 20.413 3.9 85.7
3 Poppy 42.024 2.744 13.510 350 61.591 3.073 12.4 16.6
4 Cumin 21.154 1.199 22.629 1.390 27.024 1.690 10 14.5
5 Mint 989,4 959 1.047 1.260 1.058 1.494 5.2 19.9
6 Thyme 5.885,3 798 9.428 1.160 10.486 1.300 10 8.6
7 Rose (for oil) 1.700* 840* 3.083 1.022 2.824 948 6.3 4.4
8 Anise 12.654,2 8478 19.443 1.102 13.812 905 -6.2 -5.5
9 Dill Grass 260 245 326 290 478 449 17 16.4
10 | Heather - - - - 1.503 208 - -
11 | Hops 267,7 138 344 175 350 187 1 15.3
12 Fennel - - 1.577 186 1.551 146 -0.2 136.1
13 | Black cumin - - 230 16 468 42.5 10.4 32.5
14 | White Lupin 601 48 468 42 374 41 -1.7 1.5
15 | Lavender - - 51 12 329 40 53 22.5
16 | Lemon balm - - 45 24 51 24 1.4 0.2
17 | Sage - - 5.4 0.7 53.6 1.9 89.3 17.1
18 | Coriander - - 1.1 0.1 15 1.1 126.4 100
19 | Caper bush - - - - 1.5 - - -
20 | Stinging nettle | — - 0.3 0,042 0 0 - -
21 | Linen 144,8 8.4 18 1.3 0 0 -10 -10
22 Hemp 65 6.4 1 0.1 -10 -10

Total 167.355 159.338 209.461 2.2
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1.2. Conservation strategies

Conservation is very important to benefit from the
medicinal plants and also for sustainability. The aim of
conservation is to support sustainable uses and
protecting biological resources. Two methods for the
conservation of plant genetic resources are valued,
namely in situ and ex situ conservation. Some approaches
for ex situ conservation include gene banks, seed storage,
pollen storage, botanical gardens. (Kasagana & Karumuri,
2011). Turkey Seed Gene Bank in business under
Biodiversity and Genetic Resources Department of Field
Crops Central Research Institute was inaugurated in 2010.
122.000 materials are conserved in the Seed Gene Banks
as of 2015. Ex situ conservation of some threatened
species is conducted at the Nezahat Gokyigit Botanic

Table 3. Botanical gardens in Turkey (Ekim, 2017).

Garden, Istanbul. Botanical gardens in Turkey are shown
in Table 3. In situ conservation involves establishing
protected areas and taking an approach that is
habitat/ecosystem-oriented (Chen et al., 2016). Total 144
of sites are identified as an IPA (Important Plant Area) in
Turkey (Ozhatay et al., 2010, Ozhatay, 2006). In addition
to this, small protected areas and hot spots are identified
in Turkey (Akaln et al., 2013; Kocyigit & Demirci, 2018).
Species Action Plan Projects have been carried out by the
Republic of Turkey Ministry of Agriculture and Forestry.
Different strategies have been developed for plant
conservation. The situation of medicinal plants in Turkey
was evaluated using the standards of the Guidelines on
the Conservation of Medicinal Plants published by WHO,
IUCN, WWF and TRAFFIC (Akerele et al., 1991, Kathe,
2006).

Botanical Garden Establish | Herbarium | Number of taxa Medicinal plant department
date specimens
Alfred Heilbronn Botanic Garden | 1935 50000 6000 None
(istanbul) samples
Atatiirk Arboretum of istanbul | 1949 40000 1650 None
University (istanbul) samples
Ege University Botanical Garden | 1968 30000 3000 None
(izmir) samples
Cukurova University Ali Nihat | 1999 250 600 Yes 180 taxa
GOkyigit Botanic Garden (Adana) samples
Karaca Arboretum (istanbul) 1980 Non Woody plants (c. 7000 | None
herbarium | taxa) and herbaceous
perennials (c. 7000 taxa)
Nezahat Gokyigit Botanic Garden | 2001 8500 Woody plants (c. 800 | Medicinal and aromatic
(istanbul) samples taxa) and herbaceous | plants in the useful plants
perennials (c. 6000 taxa) | department 115 taxa
Zeytinburnu Medicinal Plants | 2005 300 taxa, | 800 First medicinal plants garden
Garden (istanbul) 100 seed

2. MATERIAL AND METHODS

The goal of the study defines the outlines of Turkey's
threats and protection management on medicinal plants
used as natural resources. For this purpose, the criteria of
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The Guidelines on the Conservation of Medicinal Plants
(Kathe, 2006) are followed for the evaluation of Turkish
medicinal plants. The data were obtained as a result of
the literature research and evaluated.
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3. RESULTS AND DISCUSSIONS

The guideline states that due diligence must be made
about medicinal plants, management's approach and
solutions must be evaluated. In this study, this process
will be followed. There are also suggestions in the last
section. The attitude of the central government is the
most important part of the protection of Medicinal Plants
like all good management processes.

3.1. To study traditional knowledge on the use of plants
in health care

Many academic or folkloric studies are carried out about
the usage of plants mainly for medicinal purposes in
Turkey. Studies on “Determination of Traditional
Knowledge Based on Biological Diversity” started in 2017-
2018 are carried out under the coordination of the
Republic of Turkey Ministry of Agriculture and Forestry,
General Directorate of Nature Conservation and National
Parks, Department of Biological Diversity. In these
surveys, it is mainly aimed to investigate medicinal plants.
Up to this day, inventory studies for 11 provinces in two
parts have been planned and started, but some of them
have not been yet concluded. These provinces are
Ankara, Hatay, Erzurum, Afyon, Corum, Aydin, Samsun in
first part and Mersin, Bursa, Sanliurfa, Gimishane in
second part. The Project of Recording Traditional
Information Based on Biodiversity is carried out by
Ministry of Agriculture and Forestry, General Directorate
of Nature Conservation and National Parks. In the first
group, the Project were ended in Aydin, Afyonkarahisar,
Hatay, Ankara, Erzurum, Samsun and Corum provinces in
2018. In the second group, field work in Bursa, Mersin,
Kayseri, Glmishane and Sanhurfa provinces was
completed in 2019. Project studies are continuing in
Kirklareli, Mardin, izmir, Isparta, Aksaray, Sinop, Bartin,
Trabzon and Van, which started in 2019. It is aimed to
complete field work in all provinces by 2023 (UBSEP,
2013). Also, Ministry of Health issued a regulation in order
to make an arrangement associated with traditional
treatment methods (GETAT, 2014).

3.2. To identify the medicinal plants, outline their
distributions and assess their abundance

Turkey that the plant diversity is the richest country is
located in the temperate zone. 12000 vascular plant taxa
grow naturally in Turkey. Approximately 35% of these
plants are endemic. Each year, an average of 60 new
species is added to the Flora of Turkey (Ozhatay et al.,
2017). Taxonomic and floristic studies have contributed
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greatly in recent years. There is not a national herbarium
in Turkey yet. However, especially in faculties of
pharmacy herbaria are located and have rich collection of
medicinal plants. For example, Istanbul University The
Herbarium of the Faculty of Pharmacy (ISTE) with 130000
samples has nearly all species of important medicinal
genera (Papaver, Salvia, Allium, Rosa, Ferula etc.) and all
important medicinal species. In some herbaria, such as
IZEF or ISTE, the databases for medicinal plants have been
made for documentation. These databases will be a
considerable important step in the systematical
determination and protection of traditional medicinal
plants. Currently, there are two special databases for the
traditional use of plants:

Data Bank of Turkish Folk Remedies (TUHIB-Turk Halk
ilaclari Bilgi Bankasi); According to this database, the
number of species used as folk remedy in Turkey have
recently been figured around 1,500 (Yesilada, 2002).
Turkish Ethnobotanical Data Bank (TEBVET Tirk
Etnobotanik Veri Tabani); It is reported that
approximately 1,200 species used for medicinal purposes
(Ospankulova, 2005). These data are cataloged and
analyzed in some papers. But there is no regulation about
making benefits to the communities providing the data
from any commercial use of the information. The most
vital point is to determine correctly named plant.

3.3. Wherever possible, to cultivate the medicinal plants
as the source of supply

Only 130-140 species are cultivated in Europe. This
number is being 20 species in India, 100-250 species in
China (Canuto et al., 2012). The majority of medicinal and
aromatic plants in Turkey (347 species) are collected from
nature and directly consumed or sold in the domestic
market. Some of them are Glycyrrhiza glabra (licorice),
Rosmarinus officinalis (Rosemary), Salvia sp. (Sage types),
Sideritis sp. (Ironwood worth), Origanum sp. (Marjoram),
Satureja sp. (Savory), Capparis sp. (Kebere), Gypsophilla
sp. (Soapwort) and some bulbous plants such as
Galanthus sp. (Snowdrop) and Orchis sp. (Orchid)
(Ozhatay et al., 1997; Sandal & S6égiit, 2010). Some of the
projects for cultivation of medicinal plants have been
undertaken, but there is no permanent plan in Ministry of
Agriculture and Forestry or Ministry of Health.
Horticultural Research Institutes improve the agronomy
of cultivated medicinal plants and bring into cultivation
those species needed in medicine that have not been
cultivated before and provide effective horticultural
training and information. Such as Atatlirk Horticultural
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Central Research Institute, Ege Horticultural Central
Research Institute, Zeytinburnu Medicinal Plant Botanic
Gardens.

3.4. To ensure that any collecting from the wild is
sustainable

There is no regulation on the collection of medicinal
plants (except geophytes) from the wild or no control on
trade in medicinal plants and their products. Solution
suggestions in this area can be planned in two parts;

Primarily, organizing collections under control from
nature, and training about sustainable collecting by
official authorities and increased the awareness of local
people who collect the medicinal plants.

The second and more sustainable way, instead of
collecting from nature, these plants can be cultivated in
accordance with ecological and social interests. From an
ecological ethnobotanical point of view, an economic
system should be created based on community
interactions and human behavior- conservation, genetic
preservation.

3.5. To improve techniques for harvesting, storage and
production

Medicinal plants have special importance for Turkey.
Cultivation, harvesting, production and trading of these
plants should be organized by a single authority, although
it is under the jurisdiction of different ministries such as
agriculture, forestry or health. Ministry of Agriculture and
Forestry improves the techniques for harvesting and
storing medicinal plants and preparing products by
Horticultural Research Institutes. Herbal monographs of
important medicinal plants for Turkey are preparing to
take part in the Turkish Pharmacopoeia by the Ministry of
Health. For example: Silivri Municipality Agricultural
Production and Research Center (TURAM) is founded in
Silivri in 2009 and started the trial process in 2010 in
cooperation with Namik Kemal University Faculty of
Agriculture. Agricultural production and research centers,
which will be established with such cooperation, will
prevent the collection of plants used for medicinal
purposes from nature and will prevent the damage to
biological diversity.

3.6. To conserve populations of medicinal plant species
in natural habitats

In Turkey, the most areas belong to a Protected Area
System and are governed by national laws. The list of
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protected areas is within the protected area system in
Turkey (2013) (As shown in Table 4). However, these
areas including medicinal plants are not considered when
determining a protected area system.

Table 4. Summary of Protected Areas in Turkey (DKMP, 2018).

Protected Areas in Turkey
National Park National 44
Nature Conservation Areas | National 30
Nature Park National 243
Natural Monument National 112
Wildlife Protection Areas National 81
Protective Forests National 58
Natural Sites National 1273
Special Protected Areas Regional 16
Ramsar Sites Global 14
Biosphere Reserve Areas Global 1
World Heritage Areas Global 11

3.7. To conserve populations of medicinal plant species
ex situ

Valuable tools are both in situ and ex situ conservation for
medicinal plant conservation. Related to these tools,
inventorying and monitoring of medicinal plant species
and their populations, medicinal-plant resource
management and the role of gene banks and tissue
cultures are important. Species Action Plan Projects were
targeted for 100 endangered species (plants and animals)
between 2013-2019 years. The action plan of 60 species
had been completed in 2017. While there was a
conservation action plan for many rare and threatened
species, an action plan was made by the fight against
invasive species, such as Sicyos angulatus (itdolanbaci) in
Giresun. At the end of 2019, 20 more action plans were
planned (As shown in Table 5). There are particularly rare
and endemic species in these plans, although they are not
species that are collected for direct medical purposes,
they are found in some species of medicinal genera with
numerous species, such as Astragalus, Ferula, Hypericum,
Salvia and Verbascum. There are no species collected
from nature for commercial purposes.
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Table 5. Some plant species that their protection action plans have been completed or ongoing (UBENIS, 2013).

Aethionema karamanicum Karaman Kayagill

Ajuga xylorrhiza Kit Tan, Kabamayasil

Astragalus beypazaricus Podlech & Aytac, Beypazari Geveni
Bellevalia edirnensis Ozhatay & B.Mathew, Edirne simbiilii
Campanula damboldtiana P.H.Davis & Sorger, Ayas Cangicegi
Centaurea aksoyi Hamzaoglu & Budak, Sahdiigmesi, Yozgat Peygamber Cicegi
Centaurea mykalea Hub.-Mor., Aydin Gasagi (Tullisah)
Centaurea tchihatcheffii Peygamber Cicegi

Cephalaria tuteliana S.Kus & Géktiirk, Sultan Pelemiri
Erodium hendrikii Alpinar, Giiduk ignelik

Ferula mervynii Sagiroglu & H.Duman, Kerkur

Fritillaria baskilensis Behcet, Baskil Lalesi

Galanthus trojanus A.P.Davis & N.Ozhatay,Truva Kardeleni
Hyacinthus orientalis L., SUmblil

Hypericum malatyanum Pesmen, Malatya Kantaronu

Iris peshmeniana Gliner & T.Hall, Pesmen Navruzu

Lilium candidum L., Ak Zambak

Ornithogalum malatyanum Mutlu, Yar Sasal

Polygonum samsunicum Yild. & Leblebici, Samsun Madimagi
Psephellus brevifimbriatus (Hub.-Mor.) Wagenitz, Has TiilUbas
Psephellus hadimensis Wagenitz, Koyak Tullbasi

Psephellus turcicus A.Duran & Hamzaoglu, Yurt Tullbasi
Salvia siirtica Kahraman, Celep & Dogan, Siirt Adacayi

Scilla mesopotamica Speta, Hos SUmbil

Sicyos angulatus L., it Dolanbaci, Hambostan

Tchihatchewia isatidea Boiss., Alligelin

Thermopsis turcica Kit Tan & al., Eber Sarisi- Piyan

Tulipa orphanidea Boiss. ex Heldr., Manisa Lalesi

Verbascum eskisehirensis Karavel., Ocak & Ekici, Eski Sigir Kuyrugu

3.8. To build public support for the conservation of
medicinal plants through communication and
cooperation

Conservation of wild medicinal plants requires
conservation of their habitats and thus success in
conserving medicinal plants (driven by the motivational
forces of health, income or culture) and it has the
potential to benefit many other types of plants and
animals too. Several types of conservation measures have
been applied to medicinal plants, including protected
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areas and other forms of legal control, cultivation
(intended to reduce the collection pressure on wild
medicinal plants) and ex situ conservation. Protected
areas are useful for conserving medicinal plants — as
important for biodiversity in general. Theoretically, well-
designed networks of protected areas would be great
value for conserving the genetic diversity of medicinal
species, though in actuality it is doubtful whether the
geography of medicinal plants has ever been a serious
consideration in designing such networks. The
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identification of IMPAs (Important Medicinal Plants Area)
is based on four broad criteria (Akalin & Ozhatay, 2014):

eMedicinal plants in the site: Ethnobotanical data or
regional anthropological research.

eThreatened species in the medicinal plants: Endemic and
rare plants, especially only grew up a certain habitat,
slowly growing or extensive collecting (e.g. Gentiana
lutea)

eThreatened habitats: The last 40 years, rare habitats are
threatened in Turkey (mining, deforestation or
reforestation, to achieve land, water policy, etc.)

*Rich genera or families where have important medicinal
plants: such as Papaver, Salvia genera or Apocynaceae,
Apiaceae or Labiatae families.

Nowadays, clearly visible and measurable threats on
biodiversity, which are very important in terms of our
future, have given a great impetus to the protection
studies of these areas. Medicinal plants are also one of
the most important subjects of such studies. It is possible
that these plants may be more threatened than the
othersin Anatolia or the world. 144 Important Plant Areas
(IPA) of Turkey are determined (Ozhatay et al., 2010;
Ozhatay, 2006). The Republic of Turkey Ministry of
Agriculture and Forestry start the projects of Recording
Traditional Knowledge Based on Biodiversity in 2017.
Several protected areas (National parks, biosphere
reserve areas etc.) have been identified in Turkey. When
utilized all of these, the criteria of important medicinal
plant areas can be carried out in these areas (Akalin &
Ozhatay, 2014). Then focusing on ex situ/ in situ
conservation or cultivation of endangered medicinal
plants of Turkey is important for sustainability. In Turkey,
1500 different plants for different purposes have been
used (Yesilada, 2002).
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Bu c¢alismada, bir holoparazitik cins olan Cuscuta cinsinin Tirkiye’deki mevcut taksonlarinin ve
dagilimlarinin  belirlenmesi ve bu taksonlarin ¢evresel ve sosyoekonomik etkilerinin tespiti
amaglanmistir. Bu amagla Tirkiye'de Cuscuta taksonlarini iceren c¢alismalardan ve Tirkiye'deki
herbaryum kayitlarindan kanitlar elde edilmistir. Ayrica taksonlarin etki tirleri incelenmis ve bu
taksonlarin bolgesel dagilimi Tiirkiye kareleme sistemine gore tespit edilmistir. Tim kayitlar, 6zellikle
sinonim kullanimi, Uluslararasi Bitki Adi Endeksi (IPNI), Global Biyogesitlilik Bilgi Servisi (GBIF) ve Bitki
Listesi (PL) dikkate alinarak diizenlenmistir. Mevcut yeni tespitler ve kayitlarda yapilan dizenlemeler
dikkate alindiginda; Tirkiye’de Cuscuta cinsine bagli 23 taksonunun varligi tespit edilmistir. Etki
degerlendirmelerinde, tim taksonlarin sahip oldugu “parazitizm” disinda, taksonlara gére degisen,
toplam alti farkl etki tipi belirlenmistir. Bu etki tipleri sirasiyla; toksik (6 takson), trlin kalitesi (5),
vektor (3) ve birer taksonla yapisal, allelopatik ve etnobotanik etki olarak siralanmistir. Tirkiye’de
mevcut Cuscuta taksonlarina ait bilgilerin giincellenmesi ve etkilerin tespiti ile elde edilen sonuglar;
Ozellikle parazit bitkilerin istila potansiyelleri de dikkate alindiginda, taksonlarin olumsuz etkilerini
azaltmak ve biyolojik gesitliligi korumak amaciyla gerekli 6nlem ve kontrol programlarini gelistirmek
icin kullanilabilir. Ayrica Turkiye’de ilk kez tim etki yonleriyle incelenen Cuscuta taksonlarindan elde
edilen bu veriler, farkindalk calismalari da dahil, yapilabilecek yeni galismalara yon verilebilir ve
kaynak saglayabilir.

ABSTRACT

This study aimed to fill data gaps (determination of available taxa and distribution) of the Cuscuta
taxa, a holoparasitic genus, and are intended to define the environmental and socio-economic impacts
in Turkey. For this, the evidence of Cuscuta taxa were obtained from studies, conducted on this genus
in Turkey, and herbarium records of Turkey. Moreover, the impact types of taxa were examined, and
the regional distribution of these taxa were detected based on grid system in Turkey. In addition, all
records, in particular synonymous use, have been regulated taking into account the International
Plant Name Index (IPNI), the Global Biodiversity Information Facility (GBIF) and The Plant List (PL).
Considering the current arrangements and the newly identified records the presence of 23 Cuscuta
taxa were identified in Turkey. In the impact assessments, apart from the parasitism in of all taxa, a
total of six different impacts types have been detected that vary by taxa. These impact types are
respectively as toxic (6 taxa), product quality (5), vector (3), structural (1), allelopathic (1) and
ethnobotanic (1) impacts. The results can be used to mitigate the negative effects of Cuscuta taxa,
and to develop the necessary precaution and control programs to preserve biodiversity, especially
considering the infestation potential of parasitic plants. Moreover, the data obtained from this study,
which is the first examination of all aspects of the impact types of Cuscuta taxa in Turkey, can provide
a new direction and addition resource to the about parasitic plants studies, including awareness
activities.

1. GIRiS

zararh ve yabanci otlarin etkileri géz 6nine alindiginda
tarim Uretiminin her gecen glin daha zorlu bir hale geldigi

Nifus artisina paralel olarak Diinya ylizeyinde artan alan
kaybi (sehirlesme, tarimsal alanlarin imara agilmasi,
erozyon vb.), cevresel Kkirlilik, organizmalarin asiri
kullanimi (¢cayir-mera alanlari igin asiri otlatma; topragin
asiri islenmesiyle mikroorganizmalarin zarar gormesi vb.),
iklim degisikligi, istilaci turler (IPBES, 2019), hastalik,
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bildirilmektedir (Aksan vd., 2019; FAO, 2019; IPBES,
2019). Bu baglamda da tarimsal alanlarda en ylksek verim
elde edebilmek icin bitki koruma faaliyetleri 6zel 6nem
arz etmektedir (IPPC, 2019). Nitekim Tirkiye’de hastalik,
zararh ve yabanci otlardan kaynakh; % 20-100 arasinda
degisen oranlarda, Urin  kayiplarinin  oldugu
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bildirilmektedir (Kitis vd., 2014; Kurt & Tepe, 2014; Tepe,
2014; Guncan & Karaca, 2018). Bu oranin disurulebilmesi
icin surdurulebilir kontrol uygulamalarinin tim bitki
koruma etmenlerine uygulanmasi bir zorunluluk olarak
karsimiza ¢ikmaktadir. Sdrdurilebilir  uygulamalarla;
hastalik, zararli ve yabanci ot zararlarin en aza
disurilebilmesi; pestisit  dayaniklihginin ~ 6niline
gecilebilmesi, zararli etmenlerin ekonomik zarar esiginin
(EZE) altinda tutulabilmesi ve bir yandan da biyolojik
cesitliligin korunabilmesi hedeflenmektedir. Bu hedefin
saglanabilmesi icin ilk O©ncelikler; zararli etmenleri
tanimak, ne tir alanlarda sorun olusturduklarini
belirlemek ve bu dogrultuda gerekli 6nemleri almaktir. Bu
gerekliligi dikkate alarak burada, kiltir alanlarinda
onemli Grlin kayiplarina sorun olan yabanci otlar (Ulug
vd., 1993; Ozer, 1993; Ozer vd., 1998; Giincan & Karaca,
2018; Yazlik vd., 2019a) arasinda tam parazit olarak ayri
bir 6neme ve Diinya yiizeyinde kabul edilen 194 taksona
(Costea vd., 2015) sahip olan Cuscuta cinsinin (klskdt)
Turkiye’deki durumu incelenmistir.

Kiskut taksonlari dogrudan ve dolayh olmak Gzere iki
yonliu zarar olusturmaktadir. Konukcu oldugu bitkileri
somdirerek bitkinin saglhgina ve verim kayiplarina neden
olmasi dogrudan sebep oldugu en blylk zarardir.
Bulastigi bitkinin zayif kalmasina, meyve tutumunun
engellenmesine veya tamamen oOlimine neden olur
(Alsan, 1986; Yildirnm & Tepe, 2014; Arat, 2015; Isik vd.,
2015; Nemli vd., 2015a; Kaya vd., 2018). Bunun yaninda
virlis hastaliklarini tasiyan (vektér olarak) (Ozdemir vd.,
2009a; Sertkaya vd., 2017), konukgusunu bogarak (Yazlik
& Tepe, 2001; Yildirim ve Tepe, 2014; Arat, 2015; Isik vd.,
2015; Avsar & Ok, 2018) dolayli yoldan etkilere neden
olabilmektedir. Kisklt taksonlari ayrica, icerdikleri
allelokimyasallar ile parazitledigi bitkilere ikincil zarar
olusturabilir, asir  tiketimleri sonucu insan ve
hayvanlarda toksik etkilere (Roeder, 1995; Nemli vd.,
2015b; Aksan vd., 2019) ve yogun olarak bulasik oldugu
alanlarda yapisal degisimlere neden olabilir (Isik vd.,
2015), icerdikleri allelokimyasallar ile patojen funguslari
etkileyebilir (Sin vd., 2017) ve etnobotanik kullanimi
olabilir (Sarivd., 2010; Ibrahim vd., 2017).

Turkiye’de mevcut olan tim kiskit takson sayisinin ve
dagihm bilgilerin son gelismeler ve diizenlemelere gore
gincellenmesi gereklidir. Nitekim Davis (1965-1988)’e
gore Turkiye’de kayith 16 takson bulunmaktadir. Ancak
yapilan son eklemeler ve diizenlemeler ile bu sayida
farkhliklar tespit edilmistir. Ornegin; Tirkiye’de 18 kiiskiit
taksonunun dogal olarak yayilis gosterdigi (Sen vd., 2019)
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ve C. araratica ile C. obtusata taksonlarinin Turkiye igin
endemik oldugu bildirilmektedir (Kandemir, 2012). Ancak
Turkiye’de kullanilan ulusal veri bankalarindan biri olan
Bizim Bitkiler (2019)’'de ve Sirmen vd. (2015)nin
calismalarinda Tirkiye’de Cuscuta cinsine bagh 22
taksonun varhgini bildirirken, farkli bir veri bankasi olan
Tirkiye Bitkileri Veri Servisinde (TUBIVES) 21 kiskit
taksonuna yer vermektedir. Ayrica bu kaynaklarda yer
alan bazi taksonlar birbirlerinin sinonimleridir. Dolayisiyla
belirtilen takson sayisi birbirlerini tutmadigindan, kiiskit
cinsinin Tlrkiye’de mevcut taksonlarinin son durumu net
olarak bilinmemektedir. Glincel olmayan bu veriler yeni
yapilan calismalarda da farkh kullanimlara neden
olabilmektedir. Ornegin; Kaya vd. (2018) Tirkiye’de 16
kiisk(t taksonun varligini Davis (1965-1988)’e dayanarak
bildirmistir. Benzer farkli kayitlar kuskit cinsinin bagl
oldugu familyaya yonelik olarak da mevcuttur. Ornegin;
Sirmen vd. (2015)'ne gore kiskat Santalaceae
familyasinda gosterilirken, TUBIVES veya Kaya vd. (2018)
Cuscuta cinsinin Cuscutaceae familyasina bagh oldugunu
bildirmektedir. Familyalar arasindaki bu farkh kullanimlar
Turkiye’de bagh bulunan parazit bitki familyalari sayisina
da yansimaktadir. Nitekim Uludag & Nemli (2009)’ye gore
Turkiye’de parazit bitkiler; Rafflesiaceae, Loranthaceae,
Santalaceae, Cuscutaceae, Orabanchaceae,
Scrophulariaceae olmak (zere alti familya olarak
bildirilirken, Stirmen vd. (2015) tarafindan yapilan son
revizyona gore; Apodanthaceae, Cytinaceae, Santalaceae,
Loranthaceae, Orabanchaceae olmak Uzere bes parazit
bitki familyasinin Tarkiye'de kayith oldugu
bildirilmektedir. Tim bu farkliliklar Diinya’da ilgili konuda
belirli araliklarla yapilmasi gereken gilincellemelerin
onemini gostermektedir. Ayrica kiskit taksonlarinin
Tlrkge / Latince isimleri konusunda da dizenlemelerin
yapilmasi yine ortak dil ve bilgi kullanimi bakimindan
onemlidir. Nitekim yerel ve bilimsel isimler taksonlarin
bulundugu alanlarda tanimlanmalari icin kullanilan temel
verileri saglar ve tirlerin cografi dagiimin tespiti yoniyle
de oOnem tasir. Dolayisiyla bitkisel taksonlarin
kullaniminda temel alinan referanslar [International Plant
Name Index (IPNI, 2019), Global Biodiversity Information
Facility (GBIF, 2019), The Plant List (PL, 2019), Bizim
Bitkiler (2019) dikkate alinarak, taksonlarin uluslararasi
kullaniminin en giincel haliyle saglanabilmesi ve ulusal
Olgekte son durumlarinin belirli araliklarla giincellenmesi
gereklidir.

Taksonlarin dogru isimlendirilmesinin 6nemine ek olarak
etki yonlerinin de belirlenmesi énemlidir. Bu amagla son
yillarda tim diinyada bitki ve hayvan tirleri ile ilgili hedef
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bolge veya llkeler de yapilmis olan ¢alismalara ait veriler
degerlendirilerek, ilgili  taksonlarin  cevresel ve
sosyoekonomik etkileri belirlenmekte ve ekosistem
hizmetlerinin surdurdlebilirligi icin Oneriler
olusturulmaktadir (Uludag vd., 2017; Yazlk vd., 2017,
Yazik vd., 2018; Yazlik vd., 2019a; Yazlik vd., 2019b; Yazlik
vd., 2020). Nitekim ekosistemi etkileyen durumlarin
degerlendirilmesi, etkili koruma eylemlerinin
gerceklestirilebilmesi ve yonetim calismalarinin gerekli
oldugu yer ve donemlerin dogru tespiti icin ilk adim
turlerin cografi dagilimini ve etki tiplerini anlamaktir
(Bakis vd., 2011; Yazlk vd., 2018). Tim bu durumlari
dikkate alarak bu calismada tim Diinyada onemli bir
yayllimi bulunan (Costea vd., 2015) ve mucadelesi sinirli
veya bagh bulundugu bitkiye 06zel olabilen kiskit
taksonlarinin (Kitis vd., 2014; Tepe, 2014; Kurt & Tepe,
2014; Isik vd., 2015; Kaya vd., 2018) Turkiye’de mevcut
veri bosluklarini doldurmak, taksonlarin Tarkiye'de
dagihmini ve parazitik etkileri yaninda sebep oldugu farkl
etki tdrlerini degerlendirerek alinabilecek o6nlem ve
yonetim  calismalarina  bir  kaynak  olusturmak
amaclanmistir.

2. MATERYAL VE METOD
2.1. Materyal

Kiskit taksonlari genellikle turuncu-sarimsi iplik seklinde
govdesi ile tam bir govde parazitidir. Cicekler 2-3 mm
boyunda, pedisel (¢icek sapi) ¢icek boyundan kisa ve
kompakt c¢icek topluluklarinda toplanmistir (Tamer,
2012). ipliksi govdeleri ile konukgularina sarilarak,
emegleriyle konukgularindan ihtiyaci olan su ve besin
maddelerini alir. Ayrica Uzerinde yasadigi konukguya
binyesinde tasidigi viral etmenleri bulastirabilir (Hull,
2002; Nemli vd., 2015a; Ozdemir vd., 2009a; Sertkaya vd.,
2017). Konukgulari olmadan yasamlarini stirdiiremeyen
kiisklt taksonlarinin genelinde tohum gémlegi kalindir ve
tohumlar toprakta 5-15 yil dormant halde kalabilir (Albert
vd., 2006).

Yasam dongisli; tohum c¢imlenme evresi, konukguya
tutunmadan o6nceki evre ve parazitik evre (konukgu
Gzerindeki gelisimi) olmak tzere G¢ doneme ayrilir. Kiiskit
tohumlari konukcu olmadan gerekli sicaklik ve nem
kosullari saglandiginda c¢imlenir. Tohumlarda embriyo
iplik seklinde gorilmekte ve kotiledon tasimamaktadir.
Tohum c¢imlenme esnasinda embriyo endospermden
beslenir. Endospremdeki maddeler tiikeninceye kadar
bitki uzamaya devam eder. Besinler tiikenince kék kurur.
Belli bir uzunluga gelen bitki konukgu arayisina girer ve
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konukcu bulamazsa o6lir (Nemli vd., 2015a; Costae vd.,
2015). Tohum c¢imlendikten sonra konukguya tutunup
beslenmesi icin en fazla ¢ hafta silresi vardir (Tamer,
2012). Konukguya tutunan kiskit, konukgusuna
emeclerini gecirerek ksilem ve floemle baglanti kurar ve
hayatta kalmasi igin gereken maddeleri konukgusundan
almis olur (Nemli vd., 2015a). Parazitlemenin yaninda,
tirmanici ozelligi (Avsar & Ok, 2018) ile konukgusunu
cepecevre de sarabilir.

2.2. Yontem

GCalismada; Tirkiye genelinde yabanci ot inceleme
calismalari ile tespit edilmis olan kiskiit taksonlarini
iceren arastirmalar, kiskut taksonlari Gizerinde dogrudan
yapilan incelemeler, veri bankalar [Turkiye Bitkileri Veri
Servisi (TUBIVES) ve Bizim Bitkiler] ve herbaryum kayitlar
[Artvin Coruh Universitesi Herbaryumu (ARTH), Diizce
Universitesi Orman Fakdltesi Sanal Herbaryumu (DUOF),
(2020), Ege Universitesi Sanal Herbaryumu (IZEF),
istanbul Universitesi Sanal Herbaryumu (ISTE), ve
Yizinci Yl Universitesi Sanal Herbaryumu (VANF)]
incelenmistir. Ayrica kiskit taksonlari ve bu taksonlarin
Turkiye’de bulundugu alanlar Bakis vd. (2011)'da
bildirilen Tirkiye kareleme sistemine gore tespit
edilmistir. Taksonlarin tespiti sonrasinda her bir taksona
ait ek veriler 6zellikle sinonim kullanimlari, International
Plant Name Index (IPNI, 2019), Global Biodiversity
Information Facility (GBIF, 2019) ve The Plant List (PL,
2019) dikkate alinarak  dizenlenmistir.  Klskit
taksonlarinin Tirkge isimlerinin yaziminda ise Ulug vd.,
(1993); Kandemir (2012) ve Bizim Bitkiler (2019)'den
yararlanilmistir.

Etkiler, tim kuskit taksonlarinin sahip oldugu “parazit
(P)” etki disinda, altt (6) farkli kategoride
siniflandirilmistir. Buna gore; toksik (insan ve hayvan
saghgi - T), vektor (hastalik etmenlerini tasima - V), yapisal
bozulma (yangin ve tren yolu ray balansini bozma... vb. -
Y), allelopatik - A, etnobotanik (E) ve trlin kaybi (bulasik
tohum, verim... vb. - UK) etki durumlari incelenmistir.

Turkiye’de var olan taksonlarin belirlenmesi ve etkilerin
tespiti amaciyla kanitlar Web of Science ve ULAKBIM
tarafindan taranan dergilerden ulasilabilen kaynaklardan
saglanmistir. Ayrica genel degerlendirmeler ile kiskit
turlerine yonelik etkilere yer veren ek ¢alismalardan da
yararlanilmistir. incelenen calismalarda takson tespiti
yapllmadan sadece Cuscuta spp. cinsi olarak calisilan
kaynaklar da dikkate alinmistir.
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3. BULGULAR VE TARTISMA

Turkiye’de Cuscuta taksonlarinin tamaminin uluslararasi
kullaniminin en giincel haliyle saglanabilmesi ve ulusal
Olgekte taksonlarin son durumlarinin tespiti igin Tirkiye
sinirlarinda  kiskit varligindan bahsedilen yaklasik 70
kaynak eser incelenmis (Tablo 1) ve veriler bitkisel
taksonlarin kullaniminda temel alinan referanslar (IPNI,
2019; PL, 2019; GBIF, 2019; Kandemir, 2012) dikkate
alinarak degerlendirilmistir.

Yapilan degerlendirmeler sonucunda; her ne kadar Flora
of Turkey (Davis, 1965-1988)'de, Tiirkiye’de Cuscuta
cinsine ait 16 takson, Tirkiye’de kullanilan veri
bankalarindan; TUBIVES (Bakis vd., 2011)’de 21 takson ve
Kandemir (2012) ve Siirmen vd. (2015)’'de 22 takson
kayith olsa da, mevcut yeni tespitler ve kayitlarda dikkate
alindiginda, Tirkiye’de 23 kiskit taksonuna ait kayit
oldugu tespit edilmistir (Tablo 1). Bu farkhhk birkag
durumdan  kaynaklanmaktadir.  Oncelikle,  Tirkiye
florasinda kayitli olmasina ragmen flora kaydindan
cikarilan taksonlar mevcuttur. Ornegin; Giiner vd. (2012)
tarafindan yapilan diizenlemeye gore C. approximata
Bab. var. approximate, C. lupuliformis Krocker ve C.
epilinum Weihe Tirkiye florasindan c¢ikarilmistir. Ayrica
farkli kaynaklarda yer alan iki farkl taksonun birbirlerinin
sinonimi oldugu IPNI, PL ve GBIF dikkate alinarak
belirlenmis ve bu sinonim kullanimlar Tablo 1’de
sunulmustur.  Ornegin; C.  epithymum  Murray
subsp.epithymum ve C. epithymum (L) L. var.
scabrella (Engelm.) Yunck.) taksonlari ISTE (istanbul
Universitesi Eczacilk Fakiiltesi) ve DUOF (Diizce
Universitesi Orman Fakdiltesi) herbaryumlarinda farkli
taksonlar olarak goésterilmesine ragmen C. epithymum (L.)
L. var. scabrella taksonunun sinonim oldugu GBIF (2019)
dikkate alinarak sinonim olarak kaydedilmistir. Farkli bir
ornek olarak Tiirkiye’de mevcut parazit bitki taksonlarinin
listelendigi Stirmen vd. (2015)’de yer alan C. globularis ve
C. palaestina taksonlari verilebilir. C. globularis taksonu
PL ( )'a gore C. palaestina taksonunun sinonimidir
(Tablo 1). Benzer sinonim kullanim Tirkiye Florasi
kaynaginda da bulunmaktadir. Ornegin; Tiirkiye
florasinda yer verilen (Davis, 1978) C. australis R. BR.
subsp. tinei (Insenga) Feinbrun taksonu yapilan son
glncellemeye gore C. tinei olarak isimlendirilmektedir
(PL, 2019). Dolayisiyla ilgili takson Tablo 1’de gilincel ismi
ile kullaniimistir.

Bu inceleme kapsaminda ayrica taksonlarin tespit edildigi
bolgeler, Turkiye kareleme sisteminde yer alan kareler
(TUBIVES - Bakis vd., 2011) dikkate alinarak incelenmis ve
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bu veriler Tablo 1'de sunulmustur. Bu inceleme
sonucunda; Turkiye’de dagilimi TUBIVES (Bakis vd., 2011)
sisteminde gorilmeyen 10 taksona ait yeni veri
saglanmis, bes taksona ise ilave dagilm kaydi
olusturulmustur. Yapilan bu eklemeler Tablo 1’de koyu
renkli olarak sunulmustur. Boylece Tirkiye ulusal veri
setlerinin en dnemlilerinden biri olan TUBIVES (Bakis vd.,
2011) sisteminde yer alan kayitlara yeni verilerin
islenmesine de bir kaynak saglamistir. Nitekim flora
bilgilerinin dogru ve ulasilabilir olmasi igin veri
tabanlarinin gelistirilmesinin strekliligi Gnemlidir (Babag,
2004).

Kisklt cinsinin bagl bulundugu familya konusunda
karmasikhgi giderebilmek icin ulusal ve uluslararasi kabul
goren kaynaklar (PL, 2019; GBIF, 2019; Bizim Bitkiler,
2019) dikkate ahlnarak belirtilmelidir ki Cuscuta cinsi
Convolvulaceae familyasina baghdir. Bu durum kiskut
konusunu da kapsayan ve Tirkiye’nin parazit bitkiler
konusunda giincel bir revizyonunu saglayan Sirmen vd.
(2015) tarafindan ele alinan ve kiskdt cinsini Santalaceae
familyasinda gosteren bes familya (Apodanthaceae,
Cytinaceae, Santalaceae, Loranthaceae, Orabanchaceae)
sayisini da degistirmektedir. Tirkiye'de kiskit cinsini de
barindiran Convolvulaceae familyasi ile birlikte toplamda
alti parazit bitki familyasi mevcuttur. Bu ¢alismadan elde
edilen tim tespitler, uluslararasi diizeyde ortak dil ve bilgi
kullaniminin 6nemi ve gerekliligini de dikkate alarak, belli
araliklar ile en son gilincellemeleri icerecek sekilde ulkesel
verilerin  gbzde gegirilmesinin  gerekliligini ortaya
koymaktadir.

Kuskat taksonlarinin tamaminin parazitik etkilerinin
yaninda neden oldugu ilave etki durumlarinin
degerlendirilmesi sonucunda ise taksonlara gore degisen,
toplam alti farkl etki tipi belirlenmistir. En fazla etki tipi
gosteren taksonlar sirasiyla; alti takson ile toksik (insan ve
hayvan saghgi), bes takson ile Griin kalitesi (bulasik
tohum, Grdn kaybi... vb.), lc¢ takson ile vektor (hastalk
etmenlerini tasima) ve birer takson ile yapisal (yangin ve
tren yolu ray balansini bozma... vb.), allelopatik ve
etnobotanik (tibbi bitki amacli, sis esya yapimi gibi
kullanimlar) etki olarak siralanmistir (Cizelge 1).
Turkiye’de ayrica teshis yapilmadan sadece kiisklt cinsi
(Cuscuta spp.) olarak yapilan yayinlara rastlaniimis ve bu
literatlirlerden elde edilen veriler de etki yonleri
bakimindan degerlendirilerek Cizelge 1'de ayrica
sunulmustur. Takson teshisi yapilmadan ele alinan bu
kayitlara yonelikte TUBIVES kareleme degerleri
belirlenmistir. Ancak bu kareler veri setine ilave igin degil,
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ilgili karelerde gorulen kiskit taksonlarina dikkat cekmek
ve bulunduklari yérelerde bu taksonlarin teshisine yonelik
c¢alismalarin yapilmasina kaynak saglayabilmek icin
eklenmistir.

Kiskit taksonlarinin Tirkiye’de pek ¢ok kiltlr bitkisinde
ve ayrica tarim ve tarim disi alanlarda yabani bitkiler
lzerinde de yogun bir konukcusunun oldugu
bildirilmektedir (Kitis vd. 2014; Kurt & Tepe 2014; Nemli
vd., 2015a; Kaya & Uremis, 2019). Bu durum konukgcu
arahg yuiksek olan kiskit cinsine bagh taksonlarin
(Costea vd., 2015), farkli alanlarda farkli sekillerde ciddi
etkilere sebep olabileceginin gostergesidir. Ayrica
Turkiye’de Ozellikle tarimsal Urlinlere en fazla zarar
verdigi bildirilen Cuscuta campestris kiresel olarak en
istilact olarak kabul edilen taksonlar arasinda vyer
almaktadir (Yazlik vd., 2017). Bu nedenle kuskit
taksonlarinin  bulundugu alanlardaki etki sekillerine
yonelik 6nlem ve yonetim programlari olusturulmahdir.
Bu baglamda da 6ncelikle bulagsma ve yayilmasini 6nleyici
tedbirler alinmalidir.

Kiskut ile yogun bulasik bir alanda, oOzellikle tarim
alanlarinda, kullanilan makine, alet ve ekipmanlarin
temizligi bulasma ve yayillmayr Onleyici ilk 0Oncelik
olmahdir. Nitekim pek ¢ok bitki tirinin tohum veya
vejetatif ¢ogalma materyallerinin genis alanlara
bulagsmasi tarim makine, alet ve ekipmanlar ile
mimkindur (Tepe, 2014; Giincan & Karaca, 2018). Bu
nedenle kiskitin yayllma yontemlerine gore gerekli
dnlemler alinmalidir. Ornegin; Kurt & Tepe (2014) kigiik
tohumlu yonca kiiskitli (Cuscuta approximata Bab.)'nlin
yonca tohumlugu, sulama suyu, ciftlik glibresi ve tarla
topraginda rastlandigini ve en fazla yayillimin bulasik
yonca tohumlugu ve iyi fermente olmamis ciftlik
glbresinden kaynakladigini  vurgulamislardir.  Erbas
(2014) ise sulama suyu kanallarinin, kiskit tohumlarinin
yaylliminda bir faktér oldugunu bildirmistir. Dolayisiyla
bulasma ve yayllim vyollarinin engellenmesi kiiskit
taksonlarinin 6ncelikle tarim alanlari olmak Uzere tarim
disi alanlarda da varligini ciddi oranlarda engelleyebilir.

Kiasklt taksonlarina karsi etkili yonetim tedbirleri
arasinda; ekim nobeti ve gec¢ ekim yontemleri de 6nem
arz etmektedir (Tamer 2012; Lanini & Kogan, 2005; Nemli
vd. 2015a). En dikkat ¢eken uygulamalar ise ozellikle
kiltdr bitkisine veya kuskiitin bulundugu alana yonelik
yapilan 6zel uygulamalardir. Ornegin; yoncaliklarda veya
tren raylarinda alevleme ile kiskit taksonlarina karsi
miicadele mimkdin iken, bag alanlarinda asmalarin altina
saman sererek ve daha sonra bu samanlarin
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toplanmasiyla etkili fiziksel ve kiltirel yontemler
uygulamak mimkindir (Kitis vd. 2014; Tepe 2014; Isik
vd., 2015). Ancak elle koparma seklinde bir micadele
kiiskat icin ¢ok risklidir. Clinku koparilan vejetatif pargalar
farkh alanlara diiserek yeni bulagmalara neden olabilir. Bu
nedenle eger elle koparma islemi yapilacaksa sadece
kiiskit govdesi degil konukgu oldugu bitki ile birlikte
soklim yapilmali ve bitki artiklari ilgili alandan ¢ok dikkatli
bir sekilde ¢ikarilmalidir (Tepe, 1998; Kitis vd., 2014).

Kuskut bitkisi sadece kltlr bitkilerini degil yabani bitkileri
de parazitlendirdiginden yonetim c¢alismalarinin tim
alanlar icin uygulanmasi faydali olacaktir. Ozellikle
hayvanlara toksik etki, yangin etkisi gibi etkiler ciddi
sorunlara sebep olabilir. Ornegin; cayir mera alanlarinda
bulunan bitki tdrlerini parazitleyen kuskit ile beslenen
hayvanlarin bu kiskiit'den dolayi zehirlenebilecegi (Ayan
& Tongel, 2004; Aksan vd., 2019) bildirilmistir. Ayrica
demiryollarinda bulunan yabani bitki tdrlerini yogun
enfekte eden Cuscuta campestris demir yolu raylarinin
balansini bozabilir ve ayrica kurak ve sicak mevsimde
yangin riskine neden olabilir (Isik vd., 2015). Benzer
yangin riski orman alanlarinda bulunan bitki tdrlerini
parazitleyen kiskut tirleri icin de gecerlidir. Dolayisiyla
bu durum kiskit ile miicadelenin sadece tarimsal
alanlarda degil tarim disi alanlarda da yapilmasinin dnemli
oldugunu gostermektedir. Deginilmesi gereken bir diger
etki sekli ise kiiskit taksonlarinin fungal, bakteriyel ve
viral hastaliklara inokulum kaynagl saglamasi veya
vektorlik yapmasidir. Kiskit taksonlarinin farkl hastalik
etmenlerine vektorlik yapabildigi veya inokulum kaynagi
olabilecegi pek cok calismada (Dawson, 1984; Ozdemir
vd., 2009a; Sertkaya vd., 2009; Flores-Sanchez vd., 2019)
bildirilmistir. Bu etki kiskitiin dolayh zararlari arasindaki
en onemli etkilerden biri olarak degerlendirilebilir. Bu
nedenle kiskit ile bulasik alanlarda kontrol ¢alismalari
uygulanirken ayri bir titizlik ile tim kiskit pargalarinin
ilgili alandan uzaklastirilmasina 6zen gosterilmelidir.

Zararlari  yani  sira kiskdt  bitkisi  patojenlerin
inhibisyonunda veya etnobotanik kullanim bakimindan
bazi olumlu etkilere de sahiptir. Ornegin; kiiskit
taksonlarinin  bir kismi icerdikleri allelokimyasallar
nedeniyle bitki patojeni olan bazi funguslarin (Ornegin;
Alternaria  solani) inhibisyonunda pozitif sonuglar
vermistir (Sin vd., 2017). Ayrica Sari vd., (2010) Cuscuta
planiflora (goktenyagan)'nin etnobotanik kullaniminin
oldugunu bildirmistir. insan saghgina olumlu etki
konusunda yapilan bir baska arastirmada da ise kiiskit
taksonlarinin  didretik, karminatif, mishil ve safra
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soktlrich olarak  kullanildigina  yonelik  bulgular
mevcuttur (Sen & Bitis, 2019). Ancak bu olumlu etkilerin
var olmasi, istila postansiyeli olduk¢a yuksek (Yazlik vd.,
2017) olan kusklat cinsinin  ydnetimi igin yeterli
olmayabilir. Bu nedenle kiskit taksonlari faydali bir yon
icin kullanilacak olsa dahi yukarida bahsi gecen bulasma
ve yayllma yollari dikkate alinmalidir. Dolayisiyla, kiskit
taksonlarinin neden oldugu olumlu ve olumsuz etkiler
dikkate alinarak etki tipine goére yonetim tedbirleri
uygulanmahdir.

Sonug olarak, ekosistem (zerinde etkili olan etmenlerin
yonetimlerinin yapilabilmesi igin ilk oncelik var olan
etmenlerin  taninmasi, hangi alanlarda  sorun
olusturduklarinin belirlenmesi ve bu dogrultuda gerekli
onemlerin alinmasidir. Bu durumlar dikkate alinarak,
burada Tirkiye'de kuskit cinsine ait olan taksonlarin
mevcut durumlari, bulunduklari alanlar, etki turleri
belirlenmis ve buna gore kiiskat ile ilgili alinabilecek
onlemler vurgulanmistir. Boylece gelecek yillarda kiskiit
cinsinin Tirkiye’deki durumunun izlenmesi konusunda
yapilacak glincelleme ve bu cinsin etki tiplerine goére
alinabilecek 6nlem ve yonetim calismalarina bir kaynak

olusturulmustur. Ayrica olusturulan bu veri seti ulusal
(TUBIVES) ve uluslararasi veri bankalarinda (GBIF ve CABI)
da kullanilabilir.

Konukcu araligi yiksek, tam parazit, tohum ve vejetatif
yollar ile c¢ogalma yetenegi gosteren, ayrica bu
ozelliklerine ek olarak glicli dormansi, suya dayanim ve
riizgar ile tasinma gibi farkli 6zel yeteneklere sahip kiiskiit
cinsine bagl taksonlarin, istila potansiyelleri de dikkate
alinarak, farkli alanlara yayllmamasi ve yiksek bir
populasyon olusturarak ciddi ¢evresel ve sosyoekonomik
etkilere neden olmamasi igin uygulanabilecek tim
onlemler dikkate alinmali ve bagh olduklari konukgulara

ve/veya etki sekillerine goére yonetim metotlar
uygulanmalidir. Ozellikle miicadeleye yonelik
calismalarda tim savasim yontemleri (Entegre /

Batlnlesik Micadele - IPM) birlikte ele alinmalidir. Clinki
tek bir micadele yontemi hem tohum hem de goévde
parcalari ile ireme yeteneginde olan tam parazit bir bitki
icin yeterli olmayacaktir. Son olarak bu calisma verilerinin
ve Onerilerinin kiisk(t cinsi ile ilgili farkindaliga bir katki
saglamasini umuyoruz.

Tablo 1. Tirkiye’de Cuscuta taksonlari, etki tipleri ve bulunduklari kareler.

No  Kiiskiit Taksonlari *Tiirkce Adi Etki Sekli “Kareler Kaynaklar
N Tepe vd., 1997; Muslu & Tepe, 2016; Kurt & Tepe,
k
Urtin kaybr 2014; Yildinm & Tepe, 2014
Bagboganotu, Al, A2, A8, Erik & Demirkus, 1985; Ulug vd., 1993; Anag vd.,
Kiglk A9 B1, B3, 2011; Ciger vd., 2013; Muslu & Tepe, 2016;
Cuscuta approximata tohumlu Parazit B4, B5, B8, OzkanYergin ve Tepe, 2013; Kurt & Tepe, 2014;
1 npp yonca B9, B10, Yildinm & Tepe 2014; Nemli vd. 2015a; Nemli vd.
abingto kuiskat, C2, €3, C4, 2015b; Isik vd. 2015; Siirmen vd., 2015; Torun,
Verem otu, C5, C6, C7, 2016; Kayavd. 2018
Bagsak c9
Vektor Ozdemir vd. 2009a
Toksik (+/-) Lubenov, 1985; Sen & Bitis, 2019
) Cuscuta araratica  incebagbogan Parazit B9 Kandemir, 2012; Sirmen vd., 2015; Bizim Bitkiler,
Butk. otu 2019; IZEF, 2020
* Kk
Cuscuta B6, B7, B8, __ .
- babylonica Aucher ex s Gokge, 2015; Bizim Bitkiler, 2019
Choisy
Gelinsagi Parazit
Cuscuta  babylonica
3 Aucher ex Choisy var. Cc8 Bizim Bitkiler, 2019, ISTE, 2020; VANF, 2020
babylonica
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Cuscuta  babylonica
Aucher ex Choisy var.

4 elegans (Boiss. et B6, B7, B8
Bal.) Engelman
Cu_.scuta balansae . Sirmen vd., 2015, The Plant List, 2019; Dogal hayat,
5 Boiss. & Reuter ex Cazlsagl Parazit C6
2019
Yunck.
Ulug vd., 1993; Yardimci vd. 2000; Soker vd. 2012;
Parazit Ciger vd. 2013; SUr[nen vd., 2915; Nemli vd., 2015;
Kadioglu vd. 2015; Ustlner & Oztiirk, 2018; Kaya vd.
2018; Avsar & Ok, 2018; Bizim Bitkiler, 2019
Erik & Demirkus, 1985; Yardimci vd. 2000; Unal &
i} AL A2, A8 GOkgeoglu, 2003; Soker vd. 2012; Ciger vd. 2013;
Uriin kaybi Bll BZI B4t SUrmep vd., 201?; Nemli vd., 2.(')15a,' Kadioglu vd.,
Cuscuta  campestris Kafir sagi, Tarla 55' BG' BS, 2015; Ustliner & Oztiirk, 2018; Ustliner, 2018; Kaya
kuskitl, Sar PO 7 vd. 2018; Avsar & Ok, 2018
Yuncker . B9, B10,
bagsak C2, C4, C5 . .
Toksik (+/-) C8’ ’ 777 Lubenov, 1985; Nemli vd. 2015b; Selvi vd. 2018; Sen
& Bitis, 2019
Yapisal Etki Isik vd. 2015
Allelopatik Sin vd. 2017
Vektor Dawson, 1994
Parazit Ulug vd., 1993; Cevheri, 2008; ikinci & Giiner, 2007;
Kaya vd. 2018; Bizim Bitkiler, 2019
***Cuscuta — A4, A7, Bl,
i epithymum (L.) L. Uriin kaybi c7 Kaya vd. 2018
Cinsagl, Adi ———
kiskat, Tas Toksik (+/-) Sen & Bitis, 2019
yoncasl
Cuscuta epithymum  kuskitd,
Murray Kiguk kuskut,
subsp.epithymum kekik bogan Al, A2, A3, Eminagaoglu & Ansin, 2003; Strmen vd., 2015;
7 (Sinonim: Cuscuta Parazit A4, A6, A8, Bizim Bitkiler, 2019; GBIF, 2019; ARTH, 2020; DUOF,
epithymum (L.) L. var. B1 2020; ISTE, 2020; I1ZEF, 2020
scabrella (Engelm.)
Yunck.)
Cuscuta epithymum
o I':’;‘:;;Z;I (Des Eﬁ:ﬁf’) Ertimon — AL A2 Sirmen vd., 2015; Bizim Bitkiler, 2019; The Plant
. . . List, 2019;
Arcangeli  (Sinonim:
Cuscuta kotschyi)
9 Bostan bozan, pgrazit A1, A2, A3, Sirmen vd., 2015; Bizim Bitkiler, 2019; Bakis vd.,
TOp bostan A4, A5, A6, 2011; The Plant LiSt, 2019
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bozan, Avrupa A7, A8, A9,
kuskata, B1, B3, B4,
Cuscuta europaea L. Biyiik kiiskit, BS, B6, B7,
(Sinonim: Cinsaci Toksik (+/-) BS, B9, C2, Ulug vd., 1993; Sen & Bitis, 2019; ARTH, 2020
Cuscuta brevistyla) C3, C4, C5,
C6, C9
Cuscuta hyalina Roth Zar bostan
10 ex Roemer and Parazit B9 Sirmen vd., 2015
bozan
Schultes
Cuscuta  kotshyana Ko bostan
11 Boiss. var. caudata s Parazit B6 Siirmen vd., 2015; Bozkurt & Akkemik, 2018
bozan
Bornm. & Schwarz
Cuscuta kurdica . . Tugay & Oztiirk, 2003; Siirmen vd., 2015; ISTE,
12 I P B8, B 1
Engelm. Uslu cinsagl arazit 8, B9, C10 2020; VANF, 2020
. Sirmen vd., 2015; Pala vd. 2017; Kaya vd. 2018;
Parazit ..
***Cuscuta A8, B9, C7, Eminagaogluvd., 2018
- Kizilkurt otu
monogyna Vahl c9
Uriin kaybi Pala vd. 2017; Kaya vd. 2018
Cuscuta  monogyna
Vahl . kizilk
13 subsp. Somkizilkurt o B1,C3 Stirmen vd., 2015; Bizim Bitkiler, 2019 ; VANF, 2020
esquamata (Engelm.) otu
Plitm.
Cuscuta  monogyna . A2, A8, A3, SGrmen vd., 2015; Bizim Bitkiler, 2019; ARTH, 2020;
14 Vahl subsp.  Kizilkurt otu Parazit B8, B9, C6,
ISTE, 2020
monogyna C9, C10
15 Cuscuta obtusata Kt bostan Parazit ca Sirmen vd., 2015; Bizim Bitkiler, 2019; IZEF, 2020;
Trabut bozan VANF, 2020
| .
6 gg.isscsuta p(l;izeosrfimma' Arap cinsagl, B1, C1, C2, Ulug vd., 1993; Sirmen vd., 2015; The Plant List,
) _ . Filistin kskatu c3 2019; Bizim Bitkiler, 2019, IZEF, 2020
Cuscuta globularis)
Cuscuta A6, B1, B2,
palaestina subsp. bal . B4, B5, B6,
17 - P Bakis vd., 2011; ISTE, 2020; VANF, 2020
ansae (Yuncker) arazit B7, C2, C3, aKiz vd., ! ! ! !
Plitm. C4, C5, C6
***Cuscuta
- palaestina Boiss. sub - B2,C2 Bakis vd., 2011; VANF, 2020
sp. palaestina
18 Cuscuta  pedicellata Bogmaca otu Parazit A2, C9 Sirmen vd., 2015
Ledeb.
19 Etnobotanik Sarivd. 2010; Ibrahim vd., 2017
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Gokten yagan,

Ulug vd., 1993; Fakir vd. 2006; Nugay vd. 2007,

Diz  cicekli aradt A2, A6, B1, Sirmen vd., 2015
Cuscuta planiflora  kiskiit, B4, B5, B6,
Ten. Bagsak, C1, C2, C3,
Cinsagl, Verem  Toksik (+/-) C6, C9 Balabanli vd., 2006; Aksan vd. 2019
otu
t Al, A2, A3, . . o
- ***Cuscuta scandens Som . bostan Parazit 3 Kandemir, 2012; Bizim Bitkiler, 2019
bozan A7, A8
Cuscuta scandens
20 Brot.' subsp. Serend Parazit AL, A2 Kandemir, 2012; Sirmen vd., 2015; Bizim Bitkiler,
cesatiana  (Bertol.) 2019
Greuter & Burdet
21 Cuscuta scandens Som bostan Parazit A2, A3, A7, Kandemir, 2012; Siirmen vd., 2015; Bizim Bitkiler,
Brot. subsp. scandens bozan A8 2019
Cuscuta subuniflora . . Kandemir, 2012; Sirmen vd., 2015; Bizim Bitkiler,
22 C. Koch Tekcinsagl Parazit A7, A8, A9 2019; IZEF, 2020
Cuscuta tinei
(Sinonim: Cuscuta
. Avusturya . . .
23 australis R. BR. subsp. Kiiskiitii Parazit A2, A7 Davis, 1978; The Plant List, 2019; VANF, 2020
tinei (Insenga)
Feinbrun)
Alsan, 1986; Arat, 2015; Tursun & Seyithanoglu,
Parazit 2006; Ozdemir vd. 2009a, b; Erbas, 2014; Cal, 2013;
Akca & lsik, 2016; Pala vd. 2018; Kaya & Uremis,
B6, C5, C6 2019
- ***Cuscuta spp. Kiskit C7' T
Vektor Yardimci vd. 2000; Sertkaya vd. 2017
— Arat, 2015; Kilig, 2016; Tursun ve Tursun, 2003;
Urlin kaybi

Tursun & Seyithanoglu, 2006

*Tiirkge Isimler Bizim Bitkiler (2019) ve Ulug vd. (1993)’den alinmistir. **Kareler (dagilim) Bakis vd., (2011) den alinmistir. Ancak koyu
yazili kareler bu calisma verileri ile saglanmistir. *** Toplam takson sayimina dahil edilmemistir.

TESEKKUR

Makaleye degerli yorumlar saglayan iki anonim yorumcuya tesekkir
ederiz. Bu galisma, Ayse YAZLIK danismanliginda, Berat ALBAYRAK
tarafindan hazirlanan Lisans tezini ve ek ¢alisma verilerini igerir.
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