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Morphological variability and tuber productivity in exotic orange-fleshed sweet potato (I pomoea batatas)
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! Central Root Crops Research Institute, Thiruvananthapuram, Kerala, India

2 CIP Scientist, Regional Centre of Central Root Crops Research Institute, Bhubhaneswar, Orissa, India
? International Potato Centre, Lima, Peru

Abstract

A preliminary yield trial was conducted with 230 clones selected from the clonal evaluation of the 1600
orange-fleshed clones in upland and lowland conditions. Morphological observations like leaf shape, emerging leaf
colour, skin colour, flesh colour, weight of vine (kg) and weight of storage root (kg) were recorded. The existence of
continuous and overlapping variation for all the characters indicated the quantitative nature for all the morphological
characters studied. The study showed that the selection of a number of superior hybrid clones for yield and other
attributes would provide a large gene pool for the recombination from which the promising variety of considerable
value could be generated. The carotenoid rich clones also indicates the possibility of significantly improving the
nutritive value by making more acceptable products to the consumers whereas storage roots with high dry matter and
starch content are more suitable for secondary processed foods. Orange-fleshed clones with high yield can be
popularized as an excellent source of B-carotene to control vit A deficiency which affects millions of children in the
developing countries since p-carotene is a precursor of vit A.

Key words: Tuber yield, Morphology, Sweet potato, Clonal propagation, Vitamin A, 3-carotene
1. Introduction

Sweet potato (Ipomoea batatas (L) Lam), an important vegetable cum food crop is grown in the tropics, sub-
tropics and warm temperate regions of the world for its edible storage roots. It is a cross-pollinated and hexaploid
(2n=6x) crop with 90 chromosomes (Jones, 1965). The roots are used as a source of carbohydrate and dietary fibre. The
crop is also a rich source of provitamin A, vitamin B1 (Thiamin) and vitamin C (Huang, 1999). Dietary fibre has the
potential to reduce the incidence of a variety of diseases in man including colon cancer, diabetes, heart diseases and
digestive disturbances (Palmer, 1982; Pavio and Russel, 1999). In addition to its importance as human food, it is also
used as an animal feed besides serving as a raw material for the production of alcohol. The flesh colour of the root
varies from various shades of white, cream, yellow to dark-orange depending upon the pigment present. In the orange-
fleshed sweet potato the major carotenoid present is B-carotene. Carotenoids have been linked with the enhancement of
immune system and decreased risk of degenerative diseases such as cardiovascular problems, age-related macular
degeneration and cataract formation (Byers and Perry, 1992). Hence, orange-fleshed sweet potato storage roots are a
cheaper and complementary source of pro-vitamin A for the rural poor families who are the most vulnerable to vitamin
A deficiency (VAD) (Beena et al., 2009; Binu et al., 2009; Binu Hariprakash et al., 2011a). VAD is also one of the most
prevalent nutritional health problems leading to night blindness and high mortality rate in infants in the developing
countries. Various studies relating to retention of carotene content after processing have promoted the use of orange-
fleshed sweet potato against VAD (Vimala et al., 2011b).

The genetics of sweet potato is little understood and the inheritance pattern is quite complex one. Genetic
information on many traits of direct economic importance in sweet potato are not available and most published
information are from the clones of similar genetic back ground (Jones, 1966, 1969; Jones et al., 1969). Studies on the
entire spectrum of the variability are therefore necessary to acquire knowledge on the inheritance pattern. The
heterozygous nature of sweet potato clones and the virtually obligatory out crossing breeding systems together allow a

! Corresponding author / Haberlesmeden sorumlu yazar: Tel.: + 0471-2598551; Fax.: 0091-471-2590063; E-mail: vimalactcri@yahoo.co.in
© 2008 All rightsreserved / Tiim haklar1 saklidir BioDiCon. 193-0511


http://www.biodicon.com/�
mailto:vimalactcri@yahoo.co.in�

2 Biological Diversity and Conservation —4/ 3 (2011)

wide range of genetic recombination with natural seed production (Nayar et al., 1984). However, cross-and self-
incompatibilities in sweet potato cultivars are serious problem in breeding especially when many of the desirable
parents belong to the same incompatible group. Most sweet potato cultivars are self and cross-incompatible which
makes the plant incapable of producing viable seeds on self-pollination as well as cross pollination.

2. Materials and methods

Preliminary yield trial was conducted with 230 clones selected from the clonal evaluation trial of 1600 orange-
fleshed clones in the upland and lowland conditions. Each clone was planted on 4 mounds with 4 vine cuttings each.
The spacing within and between the rows were 90 x 90 cm. The recommended dose of 5t/ha farmyard manure was
broadcasted in the field before the preparation of mounds. Half the dose of N and full dose of P and K was applied on
the mounds at the time of planting and half N was applied one month after planting. Intercultural operations like
weeding and earthing up were also carried out during the application of second dose of fertilizer. Both the trials were
harvested at 90 days after planting. Morphological observations like weight of vine (kg), weight of storage root (kg),
leaf shape, emerging leaf colour, skin colour and flesh colour of storage root were recorded at the time of harvest as per
IBPGR descriptor by Huaman (1991). All the quantitative observations were recorded 6 plants /clone/replication. B-
carotene value was recorded as per the RHS colour chart developed by Burgos et al (2009) from CIP, Lima, Peru. The
frequency of all traits in the selected progenies was classified and segregation pattern was analyzed.

3. Results

Estimation of genetic diversity of a particular crop is prerequisite for making any effective breeding
programme. Morphological characterization has been used for various purposes including identification of duplicates,
variability patterns and correlation with characteristics of agronomic importance (CIAT, 1993). Here, the hybrid
orange-fleshed sweet potato clones from CIP exhibited high morphological variability for the shoot and storage root
characters which have been summarized in figures 1 and 2.

3.1. Leaf shape

Only three types of leaf shapes were observed in the hybrid clones- cordate, 3 lobed and 5 lobed. Frequency
distribution for leaf shape showed that cordate type had the maximum frequency (95.65%) which was followed by 5
lobed (3.04%) and the occurrence of 3 lobed leaf was the lowest (1.30%). In the present study, the parents were found
to have cordate leaf shape, which was expressed at a maximum in the hybrid population. Sweet potato leaves are
reported to be variable in size and shape even within the same plant, but lines can be divided into two basic groups from
the view point of leaf shape- lines with deeply lobed leaves and the other with entire margin. Within these two basic
groups exists a variety of leaf forms.

3.2. Emerging leaf colour

The emerging leaf colour variation was broadly classified as green, purple, and light purple. Majority of the
clones had green emerging leaf colour (99.13%) which was followed by purple (0.43%) and light purple (0.43%).
Previous studies on the leaf colour of sweet potato are reported to be green but may also contain a considerable amount
of purple pigmentation, especially along the vein (Vimala and Nair, 1988).

3.3. Root skin colour

The OFSP clones possessed a variety of root skin colour varying from cream, pink, light pink to purple. In the
present study, it was observed that the pink (34.35%) and cream skin colour (33.48%) of the storage root was almost in
equal frequencies which was followed by purple (24.78%) and light pink colour (7.39%). Similar results were obtained
by Hernandez et al (1967) in the studies of controlled crosses between parents of rose & copper, rose & purple, as well
as cream & copper reported that coloured skin is incompletely dominant over white or cream skin colour. Appearance
of white colour in the progeny may be due to transgressive segregation. Characters controlled by two pair of genes
include root formation, colour of root skin, colour of root flesh and nature of leaf margin (Poole, 1952). Constantin
(1965) and Hernandez et al (1965, 1967) have reported skin colour as a quantitative character which was controlled by
several genes in complementary action. High heritability for root shape and flesh colour was observed by Jones et al
(1969, 1976) and Jones (1977, 1988).

3.4. Flesh colour

The 230 clones under study showed varying intensities of orange-flesh colour. The maximum frequency of
dark orange flesh colour (48.70%) was predominant in the collection followed by intermediate orange (30.0%) and pale
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Figure 1. Frequency data for different morphological characters of OFSP hybrids

orange (21.30%) respectively. In a previous study by Hernandez et al (1965) it was found that white flesh
colour was incompletely dominant over orange and total carotenoid pigments appeared to be controlled by several
genes, possibly 6 that are additives. This observation was evaluated based on the inheritance of 18 flesh colour of sweet
potato and found that crosses between parents possessing medium to high total carotenoids produced seedlings having
mean total pigment content.

3.5. Vine weight

The vine weight was found to vary considerably between the clones as well as between the two sites- upland
and lowland. The vine weight (kg) was recorded from 6 plants/clone/replication. In the lowland, it ranged from 0.5 - 5
kg. Majority of the clones was found to possess 0.5 — 1.0 (47.83%) followed by 1.0 — 1.5 (35.22%). 32% of the clones
showed a vine weight of 1.5 — 2.0 t/ha whereas 2.17% had 2.0 — 2.5 t/ha. Few clones (0.43%) exhibited a very high
shoot yield of 3.5 — 4.0 and 4.5 — 5.0 kg respectively. In the lowland the available soil moisture was higher than the
upland conditions. Hence majority of the clones possessed higher vine weight than the upland. In the upland, highest
shoot yield was found to fall between 0.5g — 1.0 kg but the percentage of clones was compared to be high (87.39%)
followed by 1 — 1.5 kg (12.07%). In the upland, the maximum shoot yield of 2.0 — 2.5 kg was observed to be constituted
by only 0.43% of clonal population.

3.6. Root yield
The root yield was found to vary between the clones as well as between the two locations - lowland and
upland. In the lowland, it ranged from 0.5 — 5.0 kg whereas in the upland the storage root yield varied between 0.5 — 2.0

kg and in one clone the yield ranged between 3.5 — 4.0 kg. In lowland, 46.52% clones indicated a root yield of 0.5 - 1.0
kg followed by 1.0 — 1.5 kg (23.48%) of the clones whereas 18.69% clones had 1.5 — 2.0 kg root yield. However, few
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clones possessed a very high root yield of 2.0 — 2.5 (3.91%), 2.5 — 3.0 (4.35%), 3.0 — 3.5 (0.86%), 3.5 — 4.0 (0.86) and
4.5 — 5.0 (0.43%) kg respectively. In the upland, majority (92.17%) of clones produced yield between 1.0 — 1.5 kg
whereas 6.96% of hybrid clones showed 2.5 — 3.0 kg root yield. Compared to the low land yield, the clones with high
storage yield was low in the upland. Only 0.43% of clones produced root yield between 0.5 — 1.0 and 3.5 — 4.0 kg. Root
yield is said to be a variable character and studies have indicated that heritability estimates for root yield was low
indicating non additive genetic variance (Jones et al., 1969; Jones, 1977; Vimala, 1993; Vimala et al., 2011c; Binu
Hariprakash et al., 2011b).

3.7. j-carotene

The B-carotene values of the 230 clones at both locations ranged between 1.32 — 14.37mg/100g fresh weight
(f.w.). Hence, the p-carotene values were broadly classified into 3 groups: <5mg/100g.f.w., 6 — 11.0mg/100g.f.w. and
11.1-15mg/100g.f.w. About 40% of clones were found to possess less than 5mg/100g.f.w. B-carotene whereas majority
of the clones (44.35%) had values between 6 - 10 mg/100g.f.w. The maximum [-carotene content (11 - 15 mg/100g)
was observed in 21.74% of the clone. It was observed that even though little difference was noticed in the p-carotene
values of the orange-fleshed clones cultivated in the lowland and upland there was no significant / drastic difference in
this character. Orange fleshed clones evaluated at different locations of Orissa also indicated that there was not much
difference in the total and B-carotene content (Vimala et al., 2011a). Similarly, effect of seasonal variation in carotene
content from orange-fleshed sweet potato was found to have same result (Vimala et al., 2009). These studies showed
that carotenoids in the orange-fleshed sweet potato is a stable character and is not affected by any environmental
parameters.

4. Discussion

Sweet potato exhibits hexasomic or tetra-disomic inheritance (Kumagai et al., 1990). A wide range of variation
exists among the sweet potato cultivars for the morphological as well as root characters. They differ from one another in
the shape of roots, depth of rooting, time of maturity, resistance to disease and several other vegetative characters. Most
of the important characters including yield are highly influenced by environment, since they are polygenically
controlled (Amin and Singla, 2010). The possibility of improvement in any crop is dependent on the variability
available in the crop, wider the genetic variability in the traits, better the chances of improvement through selection
(Jindal et al., 2010). In sweet potato, the skin as well as the flesh contains carotenoids and anthocyanin pigments which
determines its colour. The combination and intensity of these pigments vary to produce varying intensities of cream,
yellow, orange, pink or purple skin and flesh colour. Attempts to demonstrate clear relationship between yield and
morphological characteristics have been unsuccessful (Jones, 1966). However, with the advent of molecular markers
and development of various DNA isolation protocols these problems have been solved to an extent (Binu Hariprakash et
al., 2011c). Previous reports on the characterization of morphological diversity in sweet potato have been restricted to
germplasm bank collections which revealed high phenotypical variability (Ritschell & Huaman, 2002; Daros et al.,
2002; Mok & Schmiediche, 1999; Contreras et al., 1995). Das and Naskar (2008) have pointed out that analysis of
varieties in genetic level throws more light on their genetic relationships along with morphological traits which will be
of immense help in guiding the breeding programme in sweet potato for their improvement. Earlier reports showed that
extensive studies have been made on the inheritance of various characters of sweet potato (Poole, 1952) while Harmon
(1960) have demonstrated the quantitative inheritance of morphological characters such as leaf type, stem colour and
vine length and found that deeply cleft leaf type was dominant and several genes influence the degree and pattern of
purple colouration in stem. In another study, from the reciprocally intercrossed 19 sweet potato parents selected for
early blooming varieties, wide variation was recorded for all the character studied (Jones, 1966). Similar results were
observed in another study by Vimala and Binu Hariprakash (2011) while evaluating the morphological characters of
250 hybrid progenies generated from a controlled cross. All these studies showed that no clear cut demarcation was
visible for any of the morphological traits and all the characters showed continuous variation (Vimala and Lakshmi,
1990; Vimala and Nair, 1988). From evaluating 14 sweet potato accessions, Daros et al. (2002) observed high
morphological variability, concluding that the most informative descriptors were the vine tip pubescence, the abaxial
leaf vein pigmentation and the shape of the roots. The traits that most contributed to the diversity were distribution of
secondary flesh color, root shape, storage root surface defects and predominant storage root flesh color. Orange flesh
colour is reported to be a typical quantitative character with large number of recessive alleles as several genes are
involved in controlling the carotenoid pigment (Harmon, 1960). Hernandez (1963) has reported that a significant
positive correlation between skin colour and carotenoid pigments while a negative correlation existed between dry
matter and carotene content. The range of variation observed for all the traits makes it difficult to classify into discrete
classes as both additive and non genetic variance are involved for all the characters. The existence of continuous and
overlapping variation points towards the quantitative nature of all the characters studied (Vimala and Nair, 1988). Most
of the morphological characters do not have any stable corelation with the root yield or yield components.

Vimala BAI et al., Morphological variability and tuber productivity in exotic orange-fleshed sweet potato ((Ipomoea batatas)



Biological Diversity and Conservation —4 / 3 (2011) 5

VINE WEIGHT
100.00%
80.00% -
§ 60.00% - @ Upland
8 40.00% - B Low land
20.00% H ’_I
0.00% . =—
0.5-1Kg 1kg- 1.5Kg- 2Kg- 25Kg- 3.5Kg- 4.5Kg-
1.5kg 2Kg 2.5Kg 3Kg 4Kg 5Kg
Range
TUEER YIELD
100.00%
80.00%
2 60.00% = Upland
@]
O 40.00% B Low land
20.00%
0.00%
0.5- 1Kg- 1.5Kg- 2Kg- 2.5Kg- 3Kg- 3.5Kg- 4Kg- 4.5Kg-
1Kg 15Kg 2Kg 25Kg 3Kg 35Kg 4Kg 4.5Kg 5Kg
Range
BETA CAROTENE
50.00%
40.00% -
& 30.00% -
(]
O 20.00% -
10.00% -
0.00% ‘ ‘
>5 61to 10 11to 15
Range

Figure 2. Frequency data for different quantitative characters of OFSP hybrids

5. Conclusion

In the present study, some of the hybrid clones exhibited superior seedling habit for yield and other desirable
agronomic traits like flesh colour and B-carotene content. The range of variation observed for all the traits makes it
difficult to classify into discrete classes, since considerable variation existed in between the classes. The existence and
continuous overlapping variation points towards the quantitative nature for all morphological characters studied. The
study indicated that the selection of a number of superior hybrid clones for yield and other attributes would provide a
large gene pool for the recombination from which the promising variety of considerable value could be generated. The
carotenoid rich clones also indicates the possibility of significantly improving the nutritive value by making more
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acceptable products such as ice creams (Vimala and Bala Nambisan, 2010) to the consumers whereas storage roots with
high dry matter and starch content are more suitable for secondary processed foods. Orange-fleshed clones with high
yield can be popularized as an excellent source of B-carotene to control vit A deficiency which affects millions of
children in the developing countries since B-carotene is a precursor of vit A.
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Abstract

The population status and geographical distribution of three species endemic to Uludag Mountain (Bursa,
Turkey), Rumex olympicus Boiss., Tripleurospermum pichleri (Boiss.) Bornm. and Hieracium leptodermum (Zahn) P.
D. Sell & C. West were examined between 2001 and 2007 during our field studies on Uludag Mountain. According to
The Red Data Book of Turkish Plants, threat categories of these narrow endemic species are DD (Data Deficient)
because their floristic records and the data on their population status are not enough. Our findings have showed that
their populations endangered due to excessive construction for winter tourism, recreactional activities and overgrazing.
Therefore, according to the IUCN 2010 Version 8.1 Red List Criteria, proposed threat categories are as follows; EN
(Endangered) for R. olympicus, CR (Critically Endangered) for T. pichleri and EN (Endangered) for H. leptoder mum.

Key words: Rumex olympicus, Tripleurospermum pichleri, Hieracium leptodermum, threat category, Uludag Mountain

*

Uludag (Bursa)’a 6zgii iic tiiriin tehlike kategorileri

Ozet

2001 ve 2007 yillart arasinda Uludag’daki arazi ¢aligmalarimiz sirasinda Uludag (Bursa)’a 6zgii 3 tiiriin,
Rumex olympicus Boiss., Tripleurospermum pichleri (Boiss.) Bornm. ve Hieracium leptodermum (Zahn) P. D. Sell &
C. West’un populasyon durumlar1 ve cografik yayilislart incelenmistir. Tirkiye Bitkileri Kirmizi Kitabi’na gore bu
endemik ti¢ tiirtin tehlike kategorisi, floristik kayitlar1 ve populasyon durumlari iizerine bilgiler yeterli olmadigindan
DD (Yetersiz Veri)’dir. Bulgularimiz bu tiirlerin populasyonlarinin ki turizmi i¢in asir1 yapilagsma, rekreasyonal
aktiviteler ve asir1 otlatma nedeniyle tehlikede oldugunu gostermistir. Bu nedenle, IUCN 2010 Versiyon 8.1 Kirmizi
Liste Olgiitlerine gore R. olympicus i¢in EN (Tehlikede), T. pichleri icin CR (Cok Tehlikede) ve H. leptodermum igin
EN (Tehlikede) kategorisi 6nerilmistir.

Anahtar kelimeler: Rumex olympicus, Tripleurospermum pichleri, Hieracium leptodermum, tehlike kategorisi, Uludag
1. Giris

Anadolu, endemizm bakimindan Kuzey yarim kiiresinin en 6nemli alanlarindan biridir. Simdiki bilgilerimize
gore Tiirkiye Florasi yaklagik 11 000 taksondan olugsmaktadir ve Tiirkiye’den bilim diinyas: i¢in yeni tanimlanan
taksonlarla birlikte bu say1 daha da artmaktadir. Tiirkiye Florasi’ni olusturan taksonlardan 3403’1 Tiirkiye’ye 6zgiidiir.
Bu nedenle Tiirkiye florasi % 34.4 gibi yiiksek bir endemizm oranina sahiptir (Giiner vd., 2000, Ozhatay vd., 2003).
Turkiye’nin endemik ve nadir bitkileri son olarak Ekim vd. (2000) tarafindan listelenmistir. Ancak son yillarda yapilan
flora ve revizyon calismalari sirasinda elde edilen bulgular 1s131nda ve IUCN (2001) Kirmizi Liste Olgiitlerine gére bazi
taksonlarin tehlike kategorileri degerlendirilmistir (Alan ve Ocak, 2009; Uzunhisarcikli ve Vural, 2009; Koyuncu vd.,
2010; Oziidogru vd., 2010; Senol ve Yildirim, 2010).
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Bursa ilinin giineydogusunda yer alan Uludag, Bursa’dan baslayarak dik egimlerle zirvede 2543
metreye ulasmaktadir. Uludag’in dogal smirlarini; bat1 ve giineyde Niliifer Cay1, kuzey ve doguda Bursa sehri ve Inegdl
ilgeleri olusturmaktadir. Kuzeybati-giineydogu dogrultusunda bir dag sirasi seklinde uzanan Uludag, 40 km uzunlukta
ve yaklagik 20 km genislikte bir alan1 kaplamaktadir. Uludag, bu yiiksekligi ve genisligi ile Marmara Bolgesi ve Bati
Anadolu’nun en yiiksek daglik kitlesini olusturmaktadir. Tiirkiye Florasi’'nda uygulanan kareleme sistemine gére A2
(A) karesinde, geriye kalan kiigiik bir boliimii B2 karesinde yer almaktadir (Sekil 1). Fitocografik bolge olarak ise dagin
tamami Akdeniz fitocografik bdlgesinde bulunmaktadir.
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Sekil 1. Uludag’in Cografi Konumu
Figure 1. Geographical situation of Uludag

Uludag, bitkisel ¢esitlilik agisindan da Tiirkiye nin lokal alanlarindan biridir. Uludag’da yaptigimiz floristik
caligmalar sonucunda 102 familya, 488 cinse ait toplam 1309 taksonun alanda yetistigi saptanmistir. Bu taksonlardan
169’u endemik olup endemizm orant % 12.9’dur. Endemik taksonlardan 31°i ise sadece Uludag’da yetismektedir
(Daskm vd., 2009, Dagkin ve Yilmaz, 2009, Daskin ve Kaynak, 2010 a, b, Yilmaz vd., 2003). Uludag endemiklerinin
populasyon durumlart ve tehlike kategorileri hakkinda yapilmis ¢alismalar mevcuttur (Dagkin vd., 2004, Dagkin ve
Kaynak, 2005, Daskin ve Kaynak, 2011). Bu ¢alismada Uludag endemigi olan ve daha énce DD kategorisinde yer alan
3 tiirtin [TUCN (2010) Versiyon 8.1°de yer alan kriterlere gore tehlike kategorilerinin degerlendirilmesi amaglanmustir..

2. Materyal veyontem

Bu ¢aligmanin materyalini 2001-2007 yillar1 arasinda Uludag’dan toplanmig Rumex olympicus (Kuzukulagi,
Labada, Efelek), Tripleurospermum pichleri , Hieracium leptodermum (Sahinotu) tiirlerine ait bitki ornekleri
olusturmaktadir. Tiirlerin yerel isimlerinin verilmesinde Akalin (1952) kullanilmistir. Bu tiirlerin ayrmtili betimleri
yapilmis, taksonomisi ile ilgili kisa notlar verilmistir. Ilgili tiirlerin herbaryum &rneklerinin veya dogada cekilmis
fotograflarina yer verilmistir. Toplanan 6rneklerinin tayininde Tiirkiye Florasi kullanilmistir (Cullen, 1967, Enayet
Hossain, 1975, Sell ve West, 1975). Calisma materyalini olusturan bitki &rnekleri, Uludag Universitesi Fen-Edebiyat
Fakiiltesi Herbaryumu’nda (BULU) saklanmaktadir.

3. Sonuclar ve tartisma

3.1. Rumex olympicus Boiss. Diagn. ser. 1(5): 45 (1844), Sinonim: R. patientia sensu Boiss., FI. Or. 4: 1009 (1879) pro
parte, non L. (Sekil 2).

Tip: Turkiye: [A2 Bursa] Bithynia, in pratis regionis alpinae Olympi ad rivulos in valle Kirkbounar, Boissier.
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Cok yillik. Govdeler dik, 90-150 cm boyunda. Taban yapraklar oblong-ovat, 14-23 x 6-10 cm, ucu obtus
bazen akut, yapragin orta kismindaki ikincil damarlar ana damar ile 60-90 derecelik bir ag1 olustururlar. Alttaki ¢icek
kiimecikleri birbirinden oldukca uzak, isttekiler siirekli. Cigek saplari ipliksi, 5-15 mm, asagiya doniik, orta kismin
Uizerinde eklemli. Icteki periant segmentleri kordat, yaklasik 4-5 x 5-6 mm, sadece biri kabarcikli. Kabarcik oblong-
lanseolat, genisliginden uzun. Meyve kahverengi, 2-3 x 1-1.5 mm.

Sekil 2. Rumex olympicus’un habitati (Uludag, Oteller bdlgesi, BULU 20600).
Figure 2. Habitat of Rumex olympicus (Uludag, Hotels district, BULU 20600).

Nisan-Haziran aylar1 arasinda ¢iceklenen ve Uludag’a 6zgii olan bu tiir, 1600-1850 metreler arasindaki
yiiksekliklerde su kenarlari, yol kenarlar1 ve agik alanlarda yetismektedir. Rumex patientia’ya benzemektedir. Ancak bu
tiirden, taban yapraklarinin orta kismindaki ikincil damarlarin ana damar ile 60-90 derecelik bir ac1 olusturmasi, ¢igek
durumlarmin alt kisimda birbirinden uzak iist kisimda siirekli olmasi, igteki periant segmentlerinin kordat, daha dar
olmasi ve sadece birinin kabarcikli olmasi ile ayrilmaktadir (Cullen, 1967).

Dagihisi: A2 (A) Bursa: Uludag; Alagam koyii iistleri, nemli yol kenarlari, 1600 m, 02.07.2003, G. Kaynak, R.
Dagskin, O. Yilmaz, BULU 17192; Pinarcik kdyii iistleri, Bozova Yaylasma 1 km kala, kaym-cam ormani agikliklar,
1800 m, 09.07.2003, G. Kaynak, R. Daskin, O. Yilmaz, BULU 17422; Uludag Milli Park1, Oteller Bélgesi gevresi, yol
kenarlar1, ruderal alanlar, 1850 m, 29. 07. 2004, R. Daskin, O. Yilmaz, E. Erdogan, BULU 20600.

Koruma Statlisi: Bu tiir ilk defa Boissier tarafindan Uludag, Kirkpinarlar Vadisi’'nden toplanmig ve
tanimlanmistir. Bugiine kadar bu tiire ait toplama kaydi ve yeterli veri olmadigindan Tirkiye Bitkileri Kirmizi
Kitabi’'nda DD (Veri Yetersiz) kategorisinde verilmistir. Uludag’daki arazi ¢alismalarimiz sirasinda tiir, ii¢ farkli
lokaliteden toplanmistir. Bunlardan biri de tip lokalitesine ok yakindir. Tiiriin yayilis alanin 5 000 km®den az oldugu
ve yayilis alanindaki lokalite sayisinin 5’ten az oldugu saptanmistir. Ayrica tiiriin populasyonunun bulundugu Oteller
cevresinde kis turizminin ve rekreasyonel faaliyetlerin (piknik, kampgilik gibi) yogun olmasindan, Alagam ve Pmarcik
iistlerinde ise otlatmadan dolay1 tiirlin habitat1 ve populasyonu tehlike altindadir. Bu nedenle IUCN 2010°a gore [kriter
B1, B2 a + b (ii), (iii)] Rumex olympicus’un tehlike kategorisinin EN (Tehlikede) olmasi 6nerilmistir.

3.2. Tripleurospermum pichleri (Boiss.) Bornm. in Feddes Rep. Beih. 89: 336 (1944). Sinonim: Chamaemelum pichleri
Boiss., F1. Or. 3: 332 (1875). (Sekil 3).

Tip: Turkiye: [A2 (A) Bursa] in sylvis humidis supra Brussam (Bursa) Bithyniae, Pichler 24 (G!).

15-30 ¢cm boyunda ¢ok yillik. Govdeler dik, rizomlardan tek ¢ikar, tilysiiz ve dallanmamis. Taban yapraklari
seyrek (5-7 adet), oblong, 1.5-3 x 0.7-1.5 cm, 1-2-pinnatisekt. Gévde yapraklar1 oblong-ovat, 1-2 x0.5-1 cm, 1-
pinnatisekt. Yaprak parcalart liner-lanseolat, 0.5-1 mm genisliginde, mukrolu. Kapitula tek, ucta, dilsi ¢igekler haric 1-
1.5 cm genisliginde, 1sins1 simetrili, 2.5-5.5 cm uzunlugunda seyrek sekilde tiiyli ¢icek durumu saplarinda.
Kapitulumlarin tabani yogun tiiylii ve hafifce kalinlasmig. Distaki ¢icek durumu brakteleri tiggensi-akut, 3-5 x 1-1.5
mm, seyrek sekilde tuyld, ictekiler oblong-lanseolat, ucu hemen hemen obtus. Biitiin ¢igek durumu brakteleri agik veya
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koyu kahverengi zarimsi kenarli. Cigek tablasi yarim kiire seklinde. Dilsi ¢igekler 9-12 mm uzunlugunda. Tiipsii
ciceklerin korollasi 2.5-3 x 1 mm, uca dogru genisleyen tiip seklinde, 5-loplu, loplar ucta salgili. Akenler oblong, 1.5-
1.8 x 0.7-0.8 mm, kahverengi, miisilajli. On yiizde diiz, 1 ince damarl veya degil. Arka yiizde 3-damarli, damarlar biraz
kalinlagmis, beyaz, yariklar genis. Korona yok.

Sekil 3. Tripleurospermum pichleri (Bursa, Uludag, BULU 28265), A- Genel goriiniigii; B-Taban yapraklari; C-GOvde
yapragi; D-Kapitulumu.

Figure 3. Tripleurospermum pichleri (Bursa, Uludag, BULU 28265), A- Habit; B-Basal leaves; C-Cauline leaf; D-
Capitulum.

Nisan-Temmuz aylari arasinda ¢igeklenen ve Uludag’a 6zgii olan bu tiir, 1500-1950 metreler arasinda nemli
orman agikliklarinda ve yol kenarlarinda yetismektedir. Oksin elementidir. Genel goriiniimii bakimindan T. oreades
(Boiss.) Rech. fil. var. tchihatchewii (Boiss.) E. Hossain’ye ¢ok benzer iken, ¢icek ve aken 6zellikleri bakimindan T.
conoclinum (Boiss. & Bal.) Hayek ve T. tenuifolium (Kit) Freyn’a yakindir. T. pichleri, ilk taksondan tiipsi ¢iceklerinin
salgili korolla loplarina sahip olusu, akenlerinin sirt kisminda diiz ve koronasiz olusu ile ayrilirken, T. conoclinumve T.
tenuifolium tiirlerinden tek, dallanmamis gévdeli ve tek kapilulumlu olusu ile ayrilmaktadir (Enayet Hossain, 1975).

Dagilisi: A2 (A) Bursa: Uludag; Alagam kdyii Ustleri, géknar-cam ormani agikliklari, 1505 m, 08.08.2006, G.
Kaynak, R. Dagkin, BULU 28265; Uludag Milli parki, Bakacak-Cobankaya arasi, 40° 08 K-29° 08 D, goknar-gam
ormani altlar1, 1690-1700 m, 26. 09. 2004, R. Dagskin, BULU 23550.

Koruma Stattst: Bu tiir ilk olarak Bursa {istleri, Uludag eteklerinden Pichler tarafindan toplanarak
tanimlanmistir. Yeterli toplama kaydi ve veri bulunmadigindan Tiirkiye Bitkileri Kirmizi Kitabi’nda DD (Veri Yetersiz)
kategorisinde yer alan bu tiiriin sonraki yillarda Uludag diginda herhangi bir kaydina rastlanmamistir (Y1ldirimli, 1999).
Uludag’da yaptigimiz floristik caligmalar sirasinda elde edilen veriler 1518inda bu tiirlin Uludag’da 2 lokalitesi
bulunmaktadir. Tiiriin yayilis alaninimn 100 km? den az oldugu ve 2 farkl lokaliteden bilinmesine ragmen isgal sahasmnin
10 km®den az oldugu saptanmustir. Ayrica tiiriin yetistigi yerler yogun sekilde kis ve yaz turizm aktivitelerine,
otlatmaya maruz kaldigindan habitatlar1 zarar gormektedir. Bu nedenlerle IUCN 2010’a gore [kriter B1, B2 a+b (iii)]
Tripleurospermum pichleri’nin tehlike kategorisinin CR (Cok Tehlikede) olmasi uygun olacaktir.
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3. 3. Hieracium leptodermum (Zahn) P. D. Sell & C. West in Notes Royal Botanical Garden Edinb. 33: 431 (1975).
Sinonim: H. maculatum Sm. subsp. leptodermum Zahn in Engler, Pflanzenreich 76 (IV.280): 519 (1921). (Sekil 4).

Sekil 4. Hieracium leptodermum (Bursa, Uludag, BULU 15722) A-Genel goriiniisii; B-Taban yapraklari; C-
Kapitulumlart.
Figure 4. Hieracium leptodermum (Bursa, Uludag, BULU 15722) A-Habit; B-Basal leaves; C-Capitula.

Tip: Turkiye: [A2 (A) Bursa] im Tal Gogdere am Olymp. (Ulu Da.), Bornmiller 1899: 5457.

20-60 cm boyunda, alt kismi basit salgisiz uzun tiiylii. Taban yapraklar1 ovat-oblong veya eliptik-lanseolat, 3-
10 x 1.5- 4 cm, Ust yiizde kisa basit salgisiz tiiylii, alt ylizde uzun salgisiz tiiylii ve seyrek sekilde yildizsi tiiyli,
kenarlar1 uzun salgisiz tiiylii, ucu obtus’tan akut’a kadar degisken, kenar1 dentikulat, esit olmayan sekilde daralmis veya
2-5 cm uzunlugundaki yaprak saplarina daralmis. Yaprak saplart yogun sekilde uzun salgisiz tiiylii. Gévde yapraklar 2-
4 adet, ovat-lanseolat’tan linear-lanseolat’a kadar degisken, 3-3.5 x 0.5-1 ¢m, ucu uzunca akut, alttakiler sapl, lsttekiler
sapsiz ve linear. Kapitulumlar 2-7 adet. Cigek durumu saplar birkag adet yildizsi ve silindirik salgil tiiylii. Involukrum
9-12 x 10 mm. Cicek durumu brakteleri linear-lanseolat, 9-10 x 1 mm, akut, ¢ok sayida salgili tiiylii, bazen basit
salgisiz tliylii ve kenarlarda ¢ok sayida yildizs: tiiylii. Dilsi ¢igekler 10 mm, sadece taban kismu uzun salgisiz tiiyli.
Stiluslar sar1 veya rengi solmus. Akenler 3-4 mm, kahverengi’den siyah’a kadar degisken. Papus 5-6 mm,
kahverengimsi, kisa sert tiiylerden dolay1 piiriizlii.

Mayis-Agustos aylari arasinda gigeklenen ve Uludag’a 6zgii olan bu tiir, 300-2200 metreler arasinda goknar,
kayin, gam orman altlari, kenarlari ve agikliklarinda, alpin taslik kayalik yamaglarda yetismektedir. Oksin Elementidir.

Dagihisi: A2 (A) Bursa: Uludag; Uludag Milli Parki, Sahinkaya Telesiyej istasyonu-Kusaklikaya arasi, alpin
kayalik yamaglar, 2100-2200 m, 19. 07. 2001, R. (Giinay) Daskin, BULU 13296; Cumalikizik kdyii stleri, Fagus-
Pinus-Quercus ormani agikliklari, 300-900 m, 19. 06. 2002, G. Kaynak, O. Yilmaz, BULU 14198; Kestel, Alacam koyu
Ustleri, Abies-Fagus ormani kenarlari, 1200-1400 m, 09. 06. 2003, G. Kaynak, BULU 15547; Sogukpinar, Ketenlik
Yaylasi’nin iist kisimlari, Abies-Fagus-Pinus ormani altlari, 1400-1600 m, 22. 06. 2003, R. (Giinay) Daskin, O. Yilmaz,
BULU 15722; Kestel, Alagam kéyii istleri, 40° 06 K-29° 18'D, kayalik yamaglar, 1805 m, 01. 09. 2004, R. Dagkin, E.
Erdogan, R. Cinar, BULU 23279; Uludag Milli Parki, Wolfram Madeni’ne giden yol iizeri, Abies-Fagus ormani
kenarlar1, yamaglar, 1900 m, 26. 09. 2004, R. Daskin, K. Daskin, A. Giinay, BULU 23560; Kestel, Saitabat kdyu ustleri,

Ruziye DASKIN et al., Threat categories of three species endemic to Uludag (Bursa/Turkey)



Biological Diversity and Conservation —4/ 3 (2011) 13

40° 08 K-29'14 D, 880-885 m, Fagus-Carpinus-Corylus-Castanea ormani kenarlar1 golgelik yamaglar, 24. 08. 2006, R.
Daskin, K. Daskin, BULU 28545.

B2 Bursa: Uludag; inegol, Mesruriye koyii-Oylat ayrimma 1 km kala, 39" 56 K-29'36 D, tashik yamaglar, 1053
m, 26. 10. 2006, G. Kaynak, R. Daskin, O. Yilmaz, BULU 28675.

Koruma Statlsi: Bu tiir, ilk olarak 1899 yilinda Bornmiieller tarafindan Uludag’dan toplanmig ve
tanimlanmigtir. Bugiine kadar bu tiire ait toplama kaydi ve yeterli veri olmadigindan Tiirkiye Bitkileri Kirmizi
Kitabi’nda DD (Veri Yetersiz) kategorisinde verilmistir. Uludag’da yaptigimiz floristik ¢alismalar sirasinda bu tiiriin
yayilis alaminin 5 000 km?’den az oldugu ve isgal sahasmim 500 km?’den az oldugu saptanmustir. Tiiriin bilinen lokalite
sayist 5’ten fazladir ancak bu lokalitelerin bazilari birbirine yakindir. Ayrica tiiriin yayilis alanindaki olgun birey
sayisinin 2500’den az oldugu tahmin edilmektedir. Bu nedenlerden dolay1 [UCN 2010’a gére [kriter B1, B2 a + b (ii),
C1] Hieracium leptoder mum’un tehlike kategorisinin EN (Tehlikede) olmasi onerilmistir.
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Abstract

Bellevalia mathewii Ozhatay & Kogcak is a stenoendemic species growing in South Anatolia. In the present
study, anatomical features of this species were determined. The studies were carried out on tranverse sections of scapes
and leaves, and surface sections of the leaves. According to the results, the leaves are equifacial and amphistomatic with
anomocytic stomata. There is 2-3-layered palisade parenchyma under each epidermis, and richly developed 7-9-layered
spongy parenchyma between the palisades. Some spongy mesophyll cells include raphide crystals. Vascular bundles are
located in equal intervals in spongy parenchyma. The lower epidermal cells lack raphide crystals, but some of the upper
ones have plenty of them. In the scape, the cortex is multilayered and the vascular bundles are located in two rows.

Key words: Liliaceae, Bellevalia mathewii, Anatomy, Turkey

%

Bellevalia mathewii Ozhatay & Kocak (Liliaceag) nin anatomik ozellikleri

Ozet

Bellevalia mathewii Ozhatay & Kogak Giiney Anadoluda yayilis gosteren dar yayilisl bir endemiktir. Bu
calismada, bu tiiriin anatomik 6zellikleri belirlenmistir. Calisma, skayp ve yaprak enine kesitleri ile yaprak yiizeysel
kesitleri tizerinde yapilmistir. Sonuglara gore, yapraklar ekvifasial ve amfistomatik olup anamositik stomalidirlar. Alt ve
iist epidermisin altinda 2-3-tabakali palizad parankimasi ve aralarinda iyi geligmis 7-9-tabakali siinger tabakasi
bulunmaktadir. Bazi siinger parankimasi hiicreleri rafit kristalleri icermektedir. Siinger parankimasi iginde esit
araliklarla lokalize olmus iletim demetleri yer almaktadir. Alt epidermal hiicreler rafit kristallerinden yoksun iken, bazi
iist epidermal hiicreler bol miktarda rafit icermektedir. Skaypta, korteks ¢ok tabakali olup, iletim demetleri iki sirada
dizilmislerdir.

Anahtar kelimeler: Liliaceae, Bellevalia mathewii, Anatomi, Tlrkiye
1. Introduction

Bellevalia Lapeyr., a genus of spring-flowering bulbous plants in the family Liliaceae, mostly occurs in the
Mediterranean and the central-west Asiatic region (Govaerts, 1996). The genus was represented by 18 species in Turkey
(Wendelbo, 1984). But, B. latifolia Feinbrun was reduced to a synonym of B. olivieri (Baker) Wendelbo later
(Wendelbo, 1985).

Three more species was added in Turkish Flora (Ozhatay, 2000). B. pycnantha (K.Koch) Losinsk. was reduced
to a synonym of B. paradoxa Boiss. and a new Bellevalia species was described from Turkey later (Johnson, 2003;
Persson, 2006). The total number of Bellevalia species has now reached to 21 in Turkey.

Bellevalia is closely related the genera Hyacintella Schur, Hyacinthus L. and Muscari Mill. The genus is
distinguished from these genera by the relative characters such as capsule and perianth shape. In addition, there are
some taxonomical problems in seperating Bellevalia species (Wendelbo, 1984). Therefore, some anatomical pecularities
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such as the distribution and shape of calcium oxalate crystals in plant tissues may be useful as additional diagnostic
characters in interspecific classification (Kahraman et al., 2010).

Bellevalia mathewii Ozhatay & Kogak a perennial geophyte, is geographically distributed in South Anatolia
and closely related to B. dubia (Guss.) Roemer & Schultes, B. clusiana Griseb. and B. tauri Feinbrun, and only
distinguished from them by its dense raceme and light blue corolla. The anatomical pecularities of B. mathewii have not
been provided before. The present study aims to provide anatomical properties of B. mathewii for the first time.

2. Materials and methods

Bellevalia mathewii specimens were collected from Antalya (C4 ANTALYA: Alanya, Cayaras1 mevkii, Tarla
kenart, 1050 m, 25.04.2009, S. Dogu 1993 & M.Ding). The samples were put in 70 % alcohol for anatomical studies.
Anatomical studies were carried out on 10 samples. In these samples, leaves and scape cross-sections were studied with
the lower and upper surface sections of the leaves. On average, twenty preparations were made of each type of sections.
The cross-sections were stained with basic fuchsine. All sections were covered by glycerin gelatin and made into
permanent slides as described by Vardar (1987). Preparats were observed through an Olympus BX-50 microscope and
photographed.

3. Results
3.1. Root anatomy

The root is covered by the epidermis on the outermost surface. It is made up of a single layer of flattened,
rectangular, ovoid and squarish cells. Under the epidermis 2-3-layered exodermis is located. The cortex covers a large
area with 8-10 layers of mainly polygonal and orbicular parenhymatous cells. The single layered and regularly arranged
endodermis is present between the cortex and central cylinder. It is circular-shaped encircled composed of thick walled
cells, and encircled the central cylinder. The pericycle, which consists of single layered and thin walled cells, is located
under the endodermis. Its shape is similar to the endodermis. There are vascular elements under the area encircled by
the pericycle. The xylem elements constitute aster-shaped tissue. The phloem elements occur between the arms of the
xylem (Figure 1).

Figure 1. The transverse section of the root of Bellevalia mathewii. e: epidermis, ex: exodermis, co: cortex, ph: phloem,
x: Xylem, en: endodermis, pr: pericycle.

3.2. Scape anatomy

The scape is more or less terete in transverse section. The epidermis is single-layered and consists of almost
square and rectangular cells, and covered by a thick layer of cuticle. There are no hairs on the epidermis. The 4-6-

Siileyman DOGU et al., Anatomical characteristics of Bellevalia mathewii Ozhatay & Kogak (Liliaceag)



16 Biological Diversity and Conservation—4/ 3 (2011)

layered cortex consists of orbicular or hexagonal parenchymatic cells. Some parenchymatic cells include raphide
crystals. Under the cortex, the sclerenchymatic tissue constitute a circular band along the transection of the scape. The
vascular bundles are distributed on two rows. The vascular bundles on outer row are smaller than the inner ones and
partly or completely sunk into sclerenchymatic tissue. The parenchymatic cells fill up the area under the
sclerenchymatic band. The vascular bundles on inner row are larger and located in the parenchymatic cells (Figure 2).
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Figure 2. The transverse section of the scape of Bellevalia mathewii. e: epidermis, co: cortex, sc: scleranchyma, ph:
phloem, x: xylem, vb: vascular bundle, r: raphide crystals

3.3 Leaf anatomy

The upper and lower epidermis are uniseriate and covered by a cuticle. The stomata are visible in some
transections of the leaf. The upper cuticle is thinner than the lower cuticle. The leaf is amphistomatic and equifacial.
Beneath both the surfaces of the mesophyll is present 2-3 layered palisade parenchyma. The spongy parenchyma is 6-8-
layered. It consists of nearly orbicular large cells, and is located between the palisades. Vascular bundles are arranged in
a single row in spongy parenchyma. The vascular bundle in the midrib region is not conspicuously larger than the
others. Therefore, the midrib do not constitute a projecting part (Fig.3).

The leaves have anomocytic type stomata. The stomata lie at the same level as the epidermal cells. Namely,
they are mesomorphic type. On avarage, six stomata occur on both surfaces in the unit area under the x20 objective.
Abundant raphide type crystals are present in upper epidermal cells, but no crystals present in lower epidermal cells.
The number of the stomata is nearly the same as the upper and lower surface. The epidermal cells on both surfaces are
very long and narrow. They are 10 x as long as wide on avarage (Figures 4-5).
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Figure 3. The transverse section of the Ieaf of Bellevalla mathewii. cu cuticle, ue: upper epidermis, st: stoma, ph:
phloem, x: xylem, pp: palisade parenchyma, sp: spongy parenchyma, le: lower epidermis, r: raphide crystals

Figure 4. Raphide crystals in the upper epidermal cells of the leaf in Bellevalia mathewii

Figure 5. The surface sectlon of the leaf of Bellevalia mathewii. A, The upper surface B, The lower
surface. st: stoma, ec: epidermal cell..
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4, Discussion

Anatomical features of scapes of B. mathewii are resemble to the general characteristics of monocotyledons
(Cutter, 1971). The lacunae was observed between vascular bundles in leaves of B. glauca Kunth, B. nivalis Boiss. &
Kotschy, B. romana Sweet and B. paradoxa, but not in those of B. flexuosa Boiss (Lynch et al., 2006; Kahraman et al.,
2010). The lacunae was not observed in the studied species B. mathewii. According to the our results there are 2-3
layered palisade parenchyma in the mesophyll of B. mathewii. While Kandemir et al. (2000) determined only 2 layered
palisade parenchyma in the mesophyll of B. gracilis, Kahraman et al. (2010) determined 2-3 layered palisade
parenchyma in the mesophyll of B. paradoxa as in the present study.

The distribution and shape of calcium oxalate crystals in plant tissues may be taxonomically useful in
monocotyledons (Prychid and Rudal, 1999). Raphide type crystals occur in spongy parenchyma cells of the leaves in B.
paradoxa (Kahraman et al., 2010), in leaves and the stem cortex of B. gracilis (Kandemir et al., 2000). The same type
crystals are present in stem cortex, leaf mesophyll and upper leaf epidermis in B. mathewii. But, the raphides in B.
mathewii and B. gracilis are sharper than those in B. paradoxa.

Stomata are present on upper and lower surfaces of B. paradoxa, but they are more abundant on the upper
surface (Kahraman et al., 2010). The number of stomata on both surfaces are nearly same in B. mathewii.

The vascular bundles are numerous and scattered througout the cortex in B. paradoxa (Kahraman et al., 2010),
but they are distributed in two row in the stem cortex of B. gracilis (Kandemir et al., 2000) as in B. mathewii presently
studied.
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Abstract

Pollution caused by heavy metals is one of the factors that reduces yield and quality and affects all aspects of
crop production negatively. Activation and induction of superoxide dismutase (SOD) and catalase (CAT) enzymes are
one of the metal detoxification mechanisms in plants and it is important that combined effect of SOD and CAT enzymes
are mitigating the effects of oxidative stress. In this study, ecotoxicological effects of cadmium, lead and cadmium-+lead
on antioxidant enzyme levels in wheat (Triticum aestivum L. cv. Alpu) were investigated. As a result of different
concentrations (100, 200 and 300 puM) applied heavy metals (cadmium, lead and cadmium + lead) has led to decreases
in SOD and catalase enzyme activity. Heavy metal cadmium has the least impact on the activity of SOD and combined
effect of heavy metals (cadmium + lead) was found to be more effective on the activity of catalase enzyme when
compared to one by one application of cadmium and lead. In addition, effects of heavy metal depend on metal type and
concentration on enzyme activities in wheat.

Key words: Antioxidant enzyme, Heavy metal, Catalase, SOD, Wheat

*

Triticum aestivum cv. Alpu bugday cesidinde agir metal stresinin antioksidan enzim seviyeleri iizerine
ekotoksikolojik etkileri

Ozet

Bitkisel iiretimin tim asamalarini olumsuz etkileyen, verim ile kaliteyi diisiiren faktorlerden birisi agir
metallerin sebep oldugu kirliliktir. Siiperoksit dismutaz (SOD) ve katalaz (CAT) enzimlerinin uyarilmasi ve
aktivasyonu bitkilerdeki 6nemli metal detoksifikasyon mekanizmalarindan olup SOD ve CAT enzimlerinin kombine
etkisi oksidatif stresin etkilerini hafifletmede 6nemlidir. Bu calismada, kadmiyum, kursun ve kadmiyum-+kursunun
bugdayda (Triticum aestivum L. cv. Alpu) antioksidan enzim seviyeleri tizerine ekotoksikolojik etkileri incelenmistir.
Sonug olarak farkli konsantrasyonlarda (100, 200 ve 300 pM) uygulanan agir metaller (kadmiyum kursun ve kadmiyum
+ kursun) SOD ve katalaz enzim aktivitesinde azalislara neden olmustur. SOD enzim aktivitesi, agir metallerin kombine
etkisinin (kadmiyum + kursun) tek tek agir metal uygulamasina gore katalaz enzim aktivitesi tizerinde daha fazla etkili
oldugu bulunmustur. Ayrica agir metalin etkisi agir metalin ¢esidine ve konsantrasyonuna bagli olarak bitkinin enzim
seviyelerini degistirmektedir.

Anahtar kelimeler: Antioksidan enzim, Agir metal, Katalaz, SOD, Bugday
1. Giris

Glinimiizde, ekosistemlerin toprak, su ve hava gibi ortamlarinda yaygin bir sekilde birikmeye baslayan agir
metaller tiim canlilarin yasamini tehdit eden 6nemli bir ¢evre sorunu halini almistir. Canli sisteme giren agir metaller,
besin zinciri ile bir organizmadan digerine tasinarak canli sistemlerde yiiksek konsantrasyonlara ulasmakta ve
zararlarini yillarca siirdiirebilmektedir (Yiicel vd., 2010). Atmosfer, toprak ve suda olusan agir metal kirliligi artarak
bitkisel Uretimin miktar ve kalitesini diisiirmektedir. Son yillarda bugday yetistirilmesine elverigli olmayan marjinal
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alanlarda bile bugday ekimi yapilmaktadir. Uretimin artirilmasi igin birim alandan alinan verimin yiikseltilmesi
gerekmektedir. Bunun i¢in uygun kiiltiirel teknikler kullanilarak yiiksek verimli, iistlin kaliteli, biyotik ve abiyotik stres
sartlarina dayanikli gesitler kullanilmalidir (Mut vd., 2005).

Abiyotik stres sartlar1 altinda bitkilerde reaktif oksijen tiirleri (ROS) olarak adlandirilan oldukca toksik ve
reaktif molekiiller olugsmaktadir. Bu molekiiller protein, lipid karbohidrat ve DNA’nin yapisini bozarak oksidatif stresin
olugsmasina neden olmaktadir. Bu hasarin 6nlenmesine yonelik olarak bitkiler de antioksidant savunma sistemlerine
sahiptir. Bu antioksidant sistemler enzimatik (stiperoksit dismutaz, SOD; katalaz, CAT; askorbat peroksidaz, APX;
glutatyon rediiktaz, GR vb.) ve enzimatik olmayan (fenolik bilegikler, alkoloid, askorbik asit, glutatyon vb.) olmak
tizere ikiye ayrilir (Gill ve Tuteja, 2010).

Agir metaller, kolloidal adsorbsiyon ve iyon degisimi ile toprakta kalinti (birikim) yaparak topragin
biyoelverisliligi lizerine olumsuz etki yapmaktadir (Algan ve Bilen, 2005). Bitkilerde ise agir metal toksisitesinin
biliyiime ve gelismede yavaslama, enzim aktivitesinde bozulma, kokte hasar, depolama faaliyetlerinde bozulma,
fotosentez aktivitesinde gerileme, besin elementlerinin aliminda yavaglama ve verimde diisme gibi zararlara neden
oldugu bilinmektedir (Yagdi vd., 2000).

Kadmiyum insan, hayvan ve bitkiler i¢cin oldukca toksik etkili bir agir metaldir. Bitki biinyesinde azot ve
karbohidrat metabolizmalarini degistirmesi nedeniyle birgok fizyolojik degisiklige sebep olmaktadir. Proteinlerin —SH
gruplarindaki enzimleri inaktive etmekte, protoklorofil rediiktaz ile aminolevulinik asit sentezini bozup fotosentezi
engellemekte ve stomalarin kapanmasina, transpirasyon ile su kaybinin azalmasma neden olmaktadir (Sheoran vd.,
1990; Zengin ve Munzuroglu, 2005).

Kursun biitiin bitkilerde dogal olarak bulunsa da bitki i¢in gerekli bir element degildir. Kursunun toksik etkisi
konsantrasyonuna, tuz olusturma sekline, toprak ozelligine ve bitki tiirline ve g¢esidine bagli olarak degisim
gostermektedir. Kursunun toksik seviyeleri bitkideki makromolekiiller i¢indeki fonksiyonel gruplarda yer alan metal
iyonlarmi, fotosentezi, mineral nutrisyonunu ve bitki su kapasitesini diizenleyen ¢esitli enzim aktivitesini degistirmek
suretiyle c¢imlenme, siirgiin gelisimi, tolerans indeksi, kdk ve siirgiin kuru agirligr gibi olaylarn etkilemektedir
(Lamhamdi vd., 2011).

Bu ¢alismada, Eskisehir ve g¢evresinde ekimi yapilan Triticum aestivum L. cv. Alpu bugday ¢esidinde
kadmiyum, kursun ve her ikisinin birlikte uygulanmasi ile antioksidan enzimler tizerindeki etkileri aragtirtlmistir.

2. Materyal ve yontem

Bu ¢aligmada, iilkemizde 6nemli bir tarim bitkisi olan bugdayin (Triticum aestivum L.) T.a. cv. ‘Alpu’ ¢esidi
secilmigtir. Tohumlar Anadolu Tarimsal Arastirma Enstitlisii’nden temin edilmis olup tescilli bir ¢esittir. Cimlendirme
islemi i¢in 100 adet tohum, Whatman No.1 filtre kagid1 igeren, petri kaplarina yerlestirilmistir. Tohumlar kadmiyum,
kursun ve kadmiyum ile kursun birlikte verilerek 100, 200 ve 300 uM konsantrasyonlarinda, sicaklik + 22 °c, +1°C ve
beyaz 151k kaynagi (16 saat aydinlik/ 8 saat karanlik giinliik fotoperiyot) altinda iklim kabininde ¢imlendirilmistir.

1.1. Enziim analizeri igin ekstraksiyon yontemi

Agir metal uygulamasindan 10 giin sonra, 1 gram taze yaprak ornegi porselen havanda 10 mM EDTA igeren
50 mM potasyum fosfat (pH 7.6) ¢ozeltisi ile homojenize edilmistir. Homojenize edilen 6rnekler 15 dakika 12000 g ve
+4°C’ de santrifiij edildikten sonra elde edilen santrifiigatlar enzim ve protein analizlerinde kullanilmistir.

2.2. Enzimanalizeri

Superoksit dismutaz (SOD) aktivitesi 19160 SOD determination kit (Sigma-Aldrich) ile 6l¢lilmiistir.

Katalaz (CAT) aktivitesi, spektrofotometrede H,0,’nin 240 nm’de (E=39.4mM cm™) degradasyonu esas
alinarak Olciilmiistiir. Buna gore, son hacmi 1 ml olan reaksiyon ortamini, 0.1 mM EDTA igeren 50 mM’lik fosfor
tamponu (pH 7.6), 0.1 ml 100 mM H,0; ve enzim ekstrakti olusturmaktadir (Cakmak ve Marschner, 1992).

2.3. Istatistik

Agir metal uygulamasi ve kontrol gruplarindan elde edilen sonuglar one way Anova varyans analizi (ANOVA)
ile karsilastirildi. Sonuglar arasi farklar, varyanslar arasindaki homojenlik durumuna gére Duncan testi ile belirlendi.
Veri analizinde SPSS istatistik programi (SPSS, versiyon 16.0, SPSS Science, Chicago, IL) kullanildi.

3. Bulgular
Triticum aestivum L. cv. Alpu ¢esidinde 100, 200 ve 300 uM konsantrasyonlarinda sirastyla kadmiyum (Cd),

kursun (Pb) ve her ikisi birlikte kadmiyum ile birlikte kursun (Cd+Pb) uygulamasi yapildiktan sonra siiperoksit
dismutaz ve katalaz enzim aktivitelerine olan etkilerine ait bulgular asagida verilmistir.
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3.1. Agir metallerin SOD enzim aktivitesi tizerine etkileri

Farkli konsantrasyonlarda (100, 200 ve 300 uM) uygulanan agir metallerin (Cd, Pb ve Cd + Pb), siiperoksit
dismutaz (SOD) enzim aktivitesi (yiizde inhibisyon) bakimindan karsilastirilmalari amaciyla yapilan varyans analizleri
sonucunda siiperoksit dismutaz (SOD) enzim aktivitesi bakimindan, enzim aktivitesi ve agir metal uygulamalar
arasinda istatistiksel bakimdan anlamli (p<0,012) bir fark oldugu bulunmustur (Tablo 1).

Tablo 1. Agir metallerin (Cd, Pb ve Cd+Pb) T. a. cv. ‘Alpu’ ¢esidinde SOD enzim aktivitesine gore yapilan varyans
analizi sonuglari

ANOVA
SOD enzim aktivitesi | Kareler Serbestlik | Kareler F
(Yuzde inhibisyon) toplami faktori ortalamasi orant Onem duizeyi
Gruplar arasinda 5826,800 9 647,422 3,357 0,012
Grup iginde 3856,667 20 192,833
Toplam 9683,467 29

T. a. cv. ‘Alpu’ ¢esidinde SOD enzim aktivitesi bakimindan uygulamalar arasindaki farkliliklar Duncan testi
ile degerlendirilmistir. Yapilan analizler sonucunda 3 farkli homojen grup olusmustur (Tablo 2).

Tablo 2. Agir metallerin T. a. cv. ‘Alpu’ ¢esidinde SOD enzim aktivitesi bakimindan gruplandirilmasina iligkin Duncan
testi sonuclar

SOD enzim aktivites (Yuzdeinhibisyon)

Uygulama Ornek sayisi 1 2 3
300 uM Kursun 3 73,67

100 uM Kadmiyum+Kursun 3 81,00

200 uM Kursun 3 85,00 85,00

200 uM Kadmiyum+Kursun 3 88,33 88,33

100 uM Kursun 3 91,67 91,67

300 puM Kadmiyum+Kursun 3 93,33 93,33

100 uM Kadmiyum 3 95,00 95,00

200 uM Kadmiyum 3 108,67 | 108,67
Kontrol 3 110,33 | 110,33
300 uM Kadmiyum 3 121,67
Onem diizeyi 0,113 0,063 | 0,291

Agir metal uygulamalarindan kadmiyum, kontrol grubu ile karsilastirildiginda, SOD enzim aktivitesi
bakimindan diigiik konsantrasyonlarda enzim aktivitesini diisiiriirken, konsantrasyon arttik¢a kontrol grubu seviyelerini
de gegen olgiilerde enzim aktivitesinde artisa neden olmustur. Kursun incelendiginde ise, kontrole gére konsantrasyon
arttikga enzim aktivitesinde azalisa neden olmustur. Hem kadmiyum hem de kursun ayn1 anda uygulandiginda kontrole
gbre SOD enzim aktivitesinde diisiis belirlenmistir. Ancak 100, 200 ve 300 UM Cd + Pb uygulamalar1 kendi i¢inde
karsilastirildiginda konsantrasyon artik¢a enzim aktivitesinin de arttigi bulunmustur (Sekil 1).

Farkli konsantrasyonlarda (100, 200 ve 300 uM) uygulanan agir metallerin (Cd, Pb ve Cd + Pb) katalaz enzim
aktivitesi bakimindan karsilastirilmalar1 amaciyla yapilan varyans analizleri sonucunda, katalaz enzim aktivitesi
bakimindan enzim aktivitesi ve agir metal uygulamalar1 arasinda istatistiksel bakimdan anlamli bir fark olmadigt
belirlenmistir (Tablo 3).

3.2. Agir metallerin katalaz enzim aktivitesi iizerine etkileri

T. a. cv. ‘Alpu’ ¢esidinde katalaz enzim aktivitesi bakimindan uygulamalar arasindaki farkliliklar Duncan testi
ile arastirllmigtir. Yapilan analizler sonucunda 2 farklt homojen grup olugsmustur (Tablo 4).
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Sekil 1. Agir metallerin T. a. cv. “‘Alpu’ gesidinde SOD enzim aktivitesi bakimindan karsilagtirilmasi

Tablo 3. Agir metallerin (Cd, Pb ve Cd + Pb) T. a. cv. ‘Alpu’ ¢esidinde katalaz enzim aktivitesine gore yapilan varyans
analizi sonuglar1

Tablo 4. Agir metallerin T. a. cv. ‘Alpu’ gesidinde katalaz enzim aktivitesi bakimindan gruplandirilmasina iligkin

ANOVA
Katalaz enzim Kareler Serbestlik Kareler
aktivitesi (unitmg™) toplanu | faktori ortalamasi F oram Onem diizeyi
Gruplar arasinda 1,501 9 0,167 1,233 0,330
Grup icinde 2,706 20 0,135
Toplam 4,207 29

Duncan testi sonuglari

K atalaz enzim aktivites (Unit.mg™)
Ornek

Uygulama sayisl 1 2
300 uM Kadmiyum+Kursun 3 0,49100

200 uM Kadmiyum+Kursun 3 0,65633 0,65633
300 uM Kursun 3 0,75800 0,75800
100 uM Kursun 3 0,88067 0,88067
200 uM Kursun 3 0,89533 0,89533
100 uM Kadmiyum 3 0,94833 0,94833
100 uM Kadmiyum+Kursun 3 0,99067 0,99067
Kontrol 3 1,06900 1,06900
200 uM Kadmiyum 3 1,10000 1,10000
300 uM Kadmiyum 3 1,31867
Onem diizeyi 0,093 0,070

Agir metal uygulamalarindan kadmiyum, kontrol grubu ile karsilagtirildiginda katalaz enzim aktivitesi
bakimindan diisiik konsantrasyonlarda enzim aktivitesini diislirlicken, konsantrasyon arttik¢a kontrol grubu seviyelerini
de gegen olglilerde enzim aktivitesinde artisa neden olmustur. Kursun incelendiginde ise, kontrole gore konsantrasyon
arttitkga enzim aktivitesinde azalisa neden olmustur. Hem kadmiyum hem de kursun aym anda uygulandiginda
konsantrasyon artigina bagli olarak katalaz enzim aktivitesinde kontrole gore azalma oldugu belirlenmistir (Sekil 2).
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Katalaz enzim aktivitesi unit.mg1

1.4
1.2 o Kontrol

1 b 100 M Cd
0.8 B 200 1M Cd
0.6 = 300 M Cd
0.4 M 100 1M Pb
0.2 M 200 1M Pb

o W 300 1M Pb

o 4100 UM Cd+Pb
= M 200 pM Cd+Pb

Sekil 2. Agir metallerin T. a. cv. ‘Alpu’ ¢esidinde katalaz enzim aktivitesi bakimindan kargilastirilmasi.
4. Sonuglar ve tartisma

Agir metal stresine bagli olusan oksidatif strese karsi antioksidanlarin olugturdugu diren¢ mekanizmalari
bitkilerin metal toleranslarini giiclendirmek icin 6nemli bir strateji saglamaktadir. Metal stresine karsi olusturulan
antioksidan cevaplarin altinda yatan siiregleri bilmek 6nem arz etmektedir.

Bulgularimizla paralel olarak bugdaya uygulanan ¢inko ve krom (Panda vd., 2003), aygicegine uygulanan
demir ve kadmiyum (Gallego vd., 1996), ¢eltik bitkisine uygulanan kursun ve civa (Mishra ve Choudhuri, 1999),
bugday bitkisine uygulanan kursun ve kadmiyumun (Dey vd., 2007), SOD aktivitesinde azaliga neden oldugu
belirlenmistir. Yine iki farklt Atriplex tiirii ile yapilan ¢aligmada siiperoksit dismutaz aktivitesinde azaliglar oldugu,
ancak katalaz ve glutatyon rediiktaz aktivitelerinde artiglarin oldugu ve metal stresine karsi toleransin bu artiglar
sayesinde oldugu bildirilmistir (Kachout vd., 2010). Bununla birlikte hiicrelerdeki stiperoksit radikalini yok etmekten
sorumlu olan SOD enzimi aktivitesi agir metalin ¢esidine, konsantrasyonuna, uygulama siiresine ve bitkinin tiiriine ve
genotipine bagh olarak farklilik gostermektedir (Dixit vd., 2001). Calismamizda kadmiyum, kontrole gére SOD enzim
aktivitesini konsantrasyon artigina bagl olarak artirmistir. Diger agir metal uygulamalarinda ise kontrole gore azaliglar
gerceklesmistir. Boylece kadmiyumun neden oldugu agir metal stresine, diger metallerin neden oldugu strese gore daha
fazla tolerans gosterebildigi belirlenmistir. Yine yapilan bir ¢alismada bugdaya uygulanan kadmiyumun SOD, katalaz,
guaiacol peroksidaz (GPX) ve glutatyon rediiktaz (GR) gibi antioksidant enzimlerin upregiilasyonuna neden olduguna
yonelik bulgular mevcuttur. Bunun nedeninin kadmiyumun sebep oldugu siiperoksit radikallerinin asir1 artigt oldugu
bildirilmistir (Singh vd., 2008). Yine benzer olarak bezelyede kadmiyum uygulamasinin SOD, katalaz, askorbat
peroksidaz (APX) gibi enzimlerin artisina neden oldugu belirlenmistir. Metal stresinin neden oldugu antioksidant enzim
seviyelerinin artislar1 fitoremediasyon gibi bitki ve tohum teknolojilerinin gelisimi igin 6nemli bir yer teskil etmektedir
(Kranner ve Colville, 2011).

SOD enziminin aktivitesi sonucu ortaya ¢ikan hidrojen peroksit (H,O,) ise katalaz ve askorbat peroksidaz gibi
enzimlerin aktivitesi ile ortamdan uzaklastirilir (Dixit vd., 2001). Farkli bitki tiirleri ve farkli konsantrasyonlardaki agir
metal uygulamalarinin oldugu calismalarda, katalaz enziminin agir metalin diisiik konsantrasyonlarinda artis gosterdigi,
ancak belli bir konsantrasyondan sonra azalisa gectigi belirlenmistir (Sinha ve Saxena, 2006; Mishra vd., 2006;
Razinger vd., 2008). 500 uM kadmiyum, kobalt ve nikel ve 0,5 M kobalt, krom ve bakir gibi asir1 konsantrasyonlarda
uygulanan agir metallerin klorofil igerigini, katalaz ve peroksidaz enzim aktivitelerini disiirdiigi, bitkide klorozise
neden oldugu (Pandey ve Sharma, 2002), ayrica protein icerigi, makro ve mikro besin elementlerinin miktarini ve
Klorofil a ve klorofil b igerigini ve yine katalaz enzim aktivitesini diisiirdiigii (Chatterjee ve Chatterjee, 2000)
bildirilmistir.

Artmis siiperoksit dismutaz, glutatyon peroksidaz ve askorbat peroksidaz enzim aktivitelerinin agir metalin
neden oldugu reaktif oksijen tiirlerinin yok edilmesinde g¢ok etkili oldugu bilinmektedir (Uraguchi vd., 2006).
Calismamizda ise yine kadmiyum, SOD enzim aktivitesinde de belirlendigi gibi katalaz enzim aktivitesini kontrole gore
artirmis, diger agir metal uygulamalar ise konsantrasyon artisina bagli olarak enzim aktivitesini azaltmistir.

Sonug olarak, T. a. cv. ‘Alpu’ ¢esidi kadmiyum toksisitesine karst hem SOD enzimi aktivitesini hem de katalaz
enzim aktivitesini artirarak agir metal stresine daha direncli hale gelmektedir. Ekotoksikolojik olarak agir metal stresine
verilen cevaplar agir metale, konsantrasyona, uygulama siiresine, bitkinin tiir ve ¢esidine ve buna benzer birgok faktore
bagh olarak degismektedir. Bir tarim {ilkesi olan Tiirkiye’nin ¢esitli nedenlerle toprak ve su kaynaklarmin gittikce
kirlendigi diigiiniiliirse, topraklarimizda yetistirilen ve ekonomik 6nemi olan tiirlerin daha direngli hale getirilmesi veya
direncli tiirlerin ekilmesi 6nemlidir. Elbette ki diger bugday tiirlerinin de ekotoksikolojik denemelerinin yapilmasi ve
bagka agir metal stresine 151k tutacak parametrelerin ¢aligilmasi gerekmektedir.
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Abstract

In this study, the medicinal plants which are frequently sold at the herbal market in Bingdl district are
researched. Within the scope of the study, the herbalists located in the region are examined; and what types of medicinal
plants are sold is determined as well as for what purposes these plants are used. In the study, 50 plants, which have
various uses in the region, concerning 25 families are determined. Medical use characteristics of these plants are
investicated locally by examining these plants. Furthermore, it is researched that which of these plants are collected.

Key words: Ethnobotanic, Medicinal plants, Herbal market, Bing6l

*

Bingol (Tiirkiye) yoresindeki aktarlarda satilan tibbi bitkiler ve kullanim 6zellikleri

Ozet

Bu calismada Bingdl yoresinde bulunan aktarlarda tibbi amagla yogun olarak satilan bitkiler
arastinlmistir. Calisma kapsaminda yoredeki aktarlar gezilmis ve satilan tibbi bitkilerin hangileri oldugu ve
bu bitkilerin hangi amaglarla nasil kullanildigi belirlenmistir. Arastirmada yorede en ¢ok kullanima sahip
olan 25 familyaya ait 50 bitki belirlenmistir. Bu bitkilerin teshisleri yapilarak tibbi kullanim o6zellikleri
yoresel olarak arastirllmigtir. Ayrica satist yapilan bitkilerin, hangilerinin yoreden toplandig: arastirilmastir.

Anahtar kelimeler: Ethnobotanik, Tibbi bitkiler, Aktar, Bingdl
1. Introduction

Human-being has benefitted from plants as nutrition, decoration plant, to obtain paint, to heal since the ancient
times. It is reported that the number of plants which are used as a spice is around 20.000 by World Health Organization
(Kalaycioglu and Oner, 1994). The amount of plants used for remedies and treatment has shown a continuous increase
since the ancient times. The number of herbal drugs used at the time of the Mesopotamian civilization was about 250.
The ancient Greeks used about 600 medicinal plants (Saber, 1982). The amount of herbal drugs at the time of the
Arabic-Persian civilization was as high as 4000 (Levey, 1973). Historical records show that a great number of herbal
drugs were exported at the time of the Ottoman Empire (Bavlav, 1940). It is mentioned in publications on herbal drugs
at the Republican period that approximately 70 plants were exported (Baytop, 1963). Today there are 20.000 herbal
plants used for medication and 600 of these are known to be grown in Turkey (Baytop, 1999). Although 20 plants are
extensively exported from Turkey, it is known that a total of 347 plants are used, 139 of which are exported (Ozgiiven
et al., 2005).

The demand for medicinal plants has been on a rapid increase. According to the data released by the United
Nations Conference on Trade and Development (UNCTAD), the annual market volume of the medicinal plants market
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in the world has reached to $ 40 billion. The leading countries in medicinal plant trade are China, India and Germany
respectively (Bayramoglu et al., 2009). The export rates of Turkey between 1993 and 2003 in medicinal and aromatic
plants vary between 33.000 and 55.000 tons (Ozgiiven et al., 2005).

Inventory of the used species have been prepared in recent years in our country by ethnobotanic studies. (Sezik
et al., 1991; Ertug, 2000; Ertug, 2004; Satil et al., 2007; Satil et al., 2008; Cakilcioglu and Turkoglu, 2010; Cansaran
and Kaya, 2010; Koyuncu et al., 2010; Polat and Satil, 2010; Uysal et al., 2010; Oztiirk and Olgiicii, 2011; Bulut, 2011).

Another way of obtaining medicinal plant is herbalists. It is important to compile the knowledge of use about
the herbs, which has been tested for a long time, from local people and the people who earn their life from herbs. This
knowledge which directly concerns public health can be compared with the information given in the literature. There
have been several studies conducted on medicinal plants that sold in herbal markets in the different part of the world
(Bye, 1986; Lev and Amar, 2000; Lev and Amar, 2002; Gazzaneo et al., 2005; Albuquerque et al., 2006; Lev, 2006;
Monteiro et al., 2010; Mati and de Boer, 2010; Karousou and Deirmentzoglou, 2011). As the number of inventory
studies about the medicinal plants is increasing in our country, there are only limited numbers of studies, which are
conducted about the herbalists (Karademir and Oztiirk 2004; Akgun et al., 2004; Malyer et al., 2004; Cémlek¢ioglu and
Karaman, 2008; Toksoy et al., 2010).

In the research having been conducted within the scope study, it is seen that there is no other prior study which
has been conducted about the medicinal plants growing in Bingdl District. Meanwhile, there is no flora study covering
the region. However, there isn’t any study about the herbs growing in the Bingdl district, there are some studies about
the herbs around the bordering areas (Ozgen et. al., 2004; Ufuk et al., 2004; Tuzlac1 and Dogan, 2010; Cakilcioglu and
Turkoglu, 2010; Cakilcioglu et al., 2011).

2. Materials and methods
2.1. Study area

Bingdl, which is located in the Upper Euphrates Section of Eastern Anatolian Region, lies between 38° 27" and
40° 27" eastern longitudes and 41° 20" and 39° 54' northern latitudes (Figure 1). Bingo6l is neighbor to Mus in the east,
Erzincan and Erzurum in the north, Tunceli in west and Diyarbakir in the south. Mean daily temperature is 12.1
degrees. Annual rainfall is 873.7 mm. and the number of days on which it snows is 24.5 days (Bakoglu, 2004). Study
area was located on the east of Anatolian diagonal, in the skirts of South-Eastern Taurus Mountains (Cakilcioglu et al.,
2008), in the Upper Euphrates Region of the Eastern Anatolia Region (Sengiin, 2007).
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Figure 1. Geographical location of the study area

According to the data obtained from the website of Bingdl Provice Administration (http://www.bingol.gov.tr/).
Bingdl is is very mountainy area. There are mountains heights of which reach 3000 meters (Bingdl mountains 3250 m,
Cotele mountains 2940 m, Seytan mountains 2906 m). The heights of the plateaus and plains on the mountains do not
fall down less than 2000 meters. Even heights of the places like meadows do not fall down less than 1000 meters.
Climax and glacial lakes cover the heighest parts of the mountains; skirts of the mountains are covered by moraine.
Mountains are generally covered by straggly forests; some parts of the south regions are stark. Oak forests are found at
the parts which are lower than 1800 meters. The total population is 256 thousand while the central population is around
90 thousand according to population census in 2009.

The Zazas are of the major ethnic group in the region, with small minorities of Turkish and Kurdish groups in
the county. The Zazas’ native language is Zazaki, which belongs to the Iranian group of the Indo-European family of
languages. The Zazas mostly live in the Eastern Anatolia Region of Turkey (Arakelova, 1999-2000).
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2.2. Interviews with local herbalist

Within the scope of the study, the medicinal plants being presented to the public at the 6 herbal market located
in Bingdl centrum are determined. In this respect, 50 drug samples, which are commonly used in the region, are taken
and examined. Which of the taken samples are collected from the region is examined. A questionnaire including 11
questions is applied to the visited herbalists (Appendix A). The photographs of the places, where the drugs are
presented to the public, are taken (Figure 2, 3).

Figure 2. Local herbal market Figure 3. Local herbal market

The investigated herbal markets;
Tijda Baharat

Nur Baharat

Doga Baharat

Nurs Baharat

Ebru Baharat

Tijda-2 Baharat

ok wdE

2.3. Plant materials

Field study was carried out over a period of approximately twoyears (2010-2011). During this period, 60
vascular plant specimens were collected. The plants were pressed in the field and prepared for identification. Plants
were identified using the standard text, ‘Flora’ of Turkey and the East Aegean Islands” (Davis, 1965-1985; Davis et al.,
1988). Species identification of the some of the plants being used in the region is performed by us from the samples
taken from the herbalists. The herbs being sold at the herbalists and grown in the region are photographed by site
studies and herbarium samples are prepared. The names of plant families were listed in alphabetic order. Threatened
categories are proposed for endemic taxa according to IUCN risk categories (EKkim et al., 2000). Scientific nhames of
plant species were identified according to the International Plant Name Index (IPNI: http://www.ipni.org). Latin name,
families, local name and names of the herbs, which parts of the herb is used, intended use and literature information
about the herb are given in the Table 1.

3. Result and discussion

Information about the 50 species of 25 families being collected from the investigation is given in Table 1. 15 of
the 50 medical plants being sold by herbalists are found to be collected from the site area.

Within the scope of the study, it is determined that 50 medicinal plant species of 25 families are commonly
sold at the herbalists in Bingdl region. Medicinal plant samples are taken; after identification, their scientific names and
uses are given in Table 1. It is indicated that there are total of 80-100 drugs are sold at the herbalists as a result of the
investigation conducted in the region. It is ascertained that 15 of 50 medicinal species, which are sold, are collected
from the region. It is found that the herbs being collected by villagers and sold to the herbalists are; Alcea officinalis L.,
Crataegus monogyna Jacg. subsp. monogyna Jacq., Crataegus orientalis Pallas, Hypericum scabrum L., Hypericum
perforatum L., Helichrysum sp., Salvia officinalis Miller, Tribulus terrestris L., Onopordum acanthium L., Teucrium
polium L., Thymus sp., Rosa canina L., Rosa dumalis Bechst. subsp. boissieri (Crepin) O. Nilsson var. boissieri
(Crepin) O. Nilsson, Rhus coriaria L., Rneumribes L., Urtica dioica L. (Figure 4, 5).
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Figure 4. Creatagus sp. commonly collected in the district Figure 5. Rhus coriaria L. collected from the villages in
the district

However herbs are collected from many regions of the study area, it is indicated that the herbs are generally collected
from the Geng County and Ilicalar Town for the herbal market.

Most of the plant parts are used by preparing a solution. The most widely used methods for solution
preparation are infusion and decoction. Other methods are; pulping the plants, mixing the plant with honey. One kind or
one part of species can be used as preparing solution or pulp as well as more than one herb can be used collectively. It is
stated that some mixtures obtained by mixing several herbs are frequently sold. First of these are the teas being prepared
by mixing; Cassia angustifolia Vahl. (cassia), Pimpinella anisum L. (anasone), Foeniculum vulgare Miller, Laurus
nobilis L. (heather leave), Rosmarinus officinalis L. (mooroworth), Origanum sp. (thyme), Zea mays L. (corn silk),
Cerasus sp. (cherry stalk), Petroselinum sativum Hoffm. (parsley seed). Other mixture is Zingiber officinale Rosc.
(zencefil), Syzygium aromaticum (L.) Merr at Perry (cloves), Cinnamomum verum Predl.(cinnamin), Hibuscus sp.
(Hibuscus), Origanum sp. (thyme), Mentha longifolia (L) Hudson (mint), Tillia sp. (linden), Laurus nobilis L. (daphne
leave) are drunk as infusion tea. These mixtures are generally presented as metabolism accelerators, digestive,
carminative, accelerator for fat-burn.

After the results of the questionnaire, which is applied to the herbalists are evaluated within the scope of the
study, it is found that the most frequently sold herbs are; Cassia angustifolia Vahl. (cassia), Melissa officinalis L.
(melissa), Tilia sp. (tilia), Sderitis athoa Papanikolaou and Kokkini (salvia), Salvia tomentosa Miller (salvia), Laurus
nobilis L. (heather), Rosmarinus officinalis L. (mooroworth), Rosa sp. (rose hip), Achillea millefolium L. (yarrow),
Helychrysum sp. (scaly fern), Lavandula stoechas L., Equisetum sp. (horsetail). The digestive plants, which are thought
to help loosing weight, appear to be the best seller among the frequently sold drugs. Moreover, it can be said that also
the plants which helps passing kidney stone, diabetes, sedative (stress - anxiety reliever). The reported ailments were
grouped into 8 categories based on the information gathered from the interviewees (Table 2).

Table 2. Category of ailments
No | Ailments Use citations | All use citations (%)
1 Respiratory system disorders 27.5

28

2 Intestinal-digestive disorders 18 17.6
3 Diabetes 5 4.9
4 Skin disorders 5 4.9
5 Heart disorders 4 3.9
6 Weight loss 4 3.9
7 Gynecological disorders 3 2.9
8

Other ailments 35 34.3

After one-by-one meetings made with each herbalist, it is concluded that sold drug varies between
approximately 600 and 1.500 kg. The period in which medicinal plants are sold most frequently is winter period in
which cold, coughing, influenza are commonly seen. It is indicated that medicinal plants are sold as in an annual cycles
by the herbalists and their shelf life is about 1 year. Moreover, the herbalists in Bingdl region procure medicinal plants,
which they require, from Adana, Mersin and Antep. After the study being conducted in the region is evaluated, one of
the most prominent outcomes is the customer profiles. According to the meetings being made with herbalists in the
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region and various visits being done, it is observed that the customers generally (70%) comprise of middle-age women.
It is indicated that teenagers are interested in medicinal plants such as almondoil, apricot oil, lavender oil etc.

When considering the literature records about the herb species which are sold frequently at the herbalists,
anology between use and the literature can be observed. However, it is firstly recorded that different use of Onopordum
acanthium L., Cassia angustifolia Vahl., Hypericum scabrum L., Rubus sanctus Schreber, Urtica dicica L., Rheum
ribes L. species other than the use indicated in the literature was observed. Infusions which are prepared by using Urtica
dioica and Cassia angustifolia are used against oily hair and scuff as washing hair. Decoctions being prepared from
roots of Rheum ribes are taken to pass kidney stones. Besides, Hypericum scabrum L. plant, which is commonly
collected from the region, are used against stomach diseases and hepatitis while infusion of Thymus sp. Plant is used
against diabetes (Figure 6, 7).

Figure 6. Hypericum scabrum L. infusion of which is Figure 7. Thymus sp., which is collected from
used against hepatitis and digestion problems the region and infusion of which is used against diabetes

Cassia angustifolia, Hibuscus sp., Cinnamomum verum, Syzygium aromaticum were found to be the egzotic
plants used for medical purposes in Bingol. Alchemilla bursensis B. Pawl. is an endemic plant within the EN
(Endangered) category.

As a result of sudden raising interest to the alternative medicine in the world and our country, the interest in
medicinal plants is raising as well. Medicinal plant books, numbers of which have been increasing in recent years,
intensive interest of written and visual media in medicinal plants enable sudden developments in the concerning trade
sector. Medicinal plant use bears special importance since it directly affects human health. Collecting, diagnosing,
stocking and selling medicinal plants should be investigated diligently. The people, who acquire one of the medicinal
plant books, choosing collecting medicinal plants completely according to the figures in those books and earning
financial profit brings about serious dangers for the sector. The investigation mechanism concerning the sector being
insufficient, the herbs being collected by insensible and unqualified people, storing in inappropriate environments etc.
confronts consumers with serious problems. “Traditional Herbal Medicinal Products Regulation” which was published
by Ministry of Health in 2010 did not end the discussions.

The number of herbalists is increasing prominently in our country in recent years. Herbalists are important in
terms of increasing the number of scientific studies in this sector, revealing wrong applications.

Appendix. A.

What the most frequently sold drugs.

From which sources and how the drugs are obtained

Number of drugs which they sell

For what type of sicknesses are these species are used

Do they have any information about the active substance of the drugs
Storing conditions

Shelf life of the drugs

What are the plants being collected from the region

How and from which places are the medicinal plants are collected
0. Which resources have the Herbalists benefitted

Who comprises of customer profile.
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Table 1. Medicinal plants sold in local herbalist
No Plant species Family name | Sample | Local names | Partused | Utilization Use Recorded literature uses
No (for herbalist) method
1 Achillea millefolium L. Asteraceae 14 Civanpergemi Flowering | Infusion Menstruation Anaemia, antianemic, antispasmodic,
stems disorders, wound cough, kidney ache, stomach ache,
healing stomach disorders (2,3,9,10)
2 Alchemilla bursensis B. Rosaceae 34 Aslanpencesi Leaves Infusion Menstruation Not reported
Pawl.* disorders
3 Althaea officinalis L. Malvaceae 15 Hatmi Flowers Infusion Bronchitis, common Bronchitis, cough (9)
cold
4 Amygdalus communis L. Rosaceae 16 Badem Fruits Oil Skin diseases, wounds | Cough, diabetes, hoarseness, high
juice (external) and cuts cholesterol, inflammation, kidney
disorders, kidney stones (2, 4,9,10)
5 Anchusa azurea Miller var. | Boraginaceae 49 Sigirdili Flowering | Infusion Depression Diaphoretic, snake bite, stomach ache
azurea Mill. branches (2,4)
6 Cassia angustifolia Caesalpiniaceae 33 Sinameki Leaves Infusion Digestive, hair Constipation (9)
Vahl.** (external disorders, weight loss
washing)
7 Cerasus sp. Rosaceae 17 Kiraz sap1 Fruit stalk | Decoction Kidney stones, weight | Diabetes, inflammation, kidney stones
loss (2,5,10)
8 Ceratonia siliqua L. Fabaceae 18 Keciboynuzu Fruits Decoction Anaemia, liver Cough, bronchitis, diarrhea, kidney
disorders stones (6,11)
9 Cinnamomum verum Lauraceae 48 Targin Bark Decoction Common cold, cough Not reported
Predl.**
10 | Crataegus monogyna Jacg. | Rosaceae 31 Sinz, Alig Fruits Decoction Cardiac disorder, Bronchitis, cardiovascular disorder,
subsp. monogyna Jacq. cardiotonic, diabetes, hypertension, kidney stones
vasodilators (10,12,13,14)
11 | CrataegusorientalisPallas | Rosaceae 32 Sinz, Alig Fruits Decoction Cardiac disorder, Vasodilators (2)
ex Bieb. var. orientalis cardiotonic,
Pallas ex Bieb. vasodilators
12 | Cydonia oblonga Miller Rosaceae 35 Ayva yapragi Leaves Infusion Diabetes, tonsillitis Not reported
13 | EquisetumarvenseL. Equisetaceae 50 Karkkilit otu Leaves Infusion Kidney stones Kidney stones, stomach disorders (3)
14 | Foeniculumvulgare Miller | Apiaceae 47 Rezene Branches | Infusion Abdominal ache, Not reported
carminative (for
babies)
15 | GlycyrrhizaglabraL. Fabaceae 19 Meyan koku Roots Decoction Digestive Sedative, stomach, kidney disorders
(1.3)
16 | Helichrysumsp. Asteraceae 3 Sesum, Altin Flowering | Infusion Kidney stones Cancers, diabetes, tumors (3,10)
otu branches
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17 | Hibuscussp.** Malvaceae 30 Hibuscus Flowers Infusion Constipation, weight Not reported
loss
18 | Hypericum perforatumL. Hypericaceae 13 Kantaron, Sar1 | Flowering | Infusion Abdominal ache, Anthelmintic, appetizer, burns,
kantaron stems digestive, hepatitis, calmative, cough, hemorrhoids, gastrit,
stomach ache gastrointestinal disorders, malaria,
menstruation disorders, rheumatism,
ulcer, wounds healing
(2,9,10,12,13,14,15)
19 | HypericumscabrumL. Hypericaceae 2 Kantaron Aerial Infusion Gastrointestinal Hemorrhoids (2)
parts disorders, hepatitis,
stomach ache
20 | LaurusnobilisL. Lauraceae 4 Defne yapragi | Leaves Decoction Digestive, weight loss | Diaphoretic, diuretic, shortness of
breath, stomach disorders (5,6,12,14)
21 | Lavandula stoechasL. Lamiaceae 36 Karabas otu Flowering | Infusion Analgesic, Arrhythmia, calmative, diabetes,
branches carminative, high hypertension, insomnia, shortness of
cholesterol, breath, stomach disorders, vasodilators
rheumatism, (9,11,12,14)
vasodilators
22 | Linumusitatissmum L. Liliaceae 29 Keten tohumu Seeds Decoction High cholesterol Asthma, bronchitis, cough, kidney
stones (4,9)
23 | Malva neglecta Wallr. Malvaceae 12 Ebegiimeci, Leaves, Infusion Kidney stones, liver Gastrointestinal inflammation,
Verarejik branches disorders hemorrhoids, urinary inflammations,
(2,3,10,11)
24 | Matricaria chamomillaL. | Asteraceae 11 Mayis Flowers Infusion Abdominal ache, Anthelmintic, appetizer, diuretic,
papatyasi carminative, diarrhea, | dyspepsia, gastrointestinal disorders,
stomach disorders menopoz, migraine, rheumatism
sedative, ulcer (1,4,8,9)
25 | Mdissaofficinalis L. Lamiaceae 20 Ogul otu, Flowering | Infusion Depression, insomnia, | Antiseptic, asthma, cardiac disorder,
Melisa branches sedative expectorant, sedative (2,3,7,9,12)
26 | Menthalongifolia (L.) Lamiaceae 37 Nane, Pune, Flowering | Infusion Abdominal ache, Asthma, calmative, cancer,
Hudson subsp. typhoides Yabani nane branches common cold constipation, cough, inflammation,
Brig.) Harley var. itchiness, rheumatism, sedative,
typhoides (L.) Hudson stomach, kidney ache, tuberculoses
(2,3,7,12,13)
27 | Nigellasativa L. Ranunculaceae 45 Corek otu Seeds Decoction Diabetes Shortness of breath, vasodilators (9)
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28 | OleaeuropaealL. Oleaceae 28 Zeytin yapragi | Leaves Decoction Diabetes Antipyretic, diabetes, high cholesterol,
hypertension, shortness of breath,
wounds healing (12,13)
29 | Onopordum acanthiumL. | Asteraceae 38 Kenger Seeds Decoction Liver inflammation, Not reported
hemorrhoids
30 | Origanumsp. Lamiaceae 39 Kekik, Omig Flowering | Infusion Common cold, flu Cough, diabetes, stomach disorders
branches (3,12)
31 | Paliurus spina-chrigti Rhamnaceae 21 Karagali Fruits Decoction Asthma Antipyretic, bronchitis, burns, cardiac
Miller disorder, diarrhea, diuretic,
inflammation (2,4,11,12,13)
32 | Pinusbrutia Ten. Pinaceae 27 Cam sakiz1 Resin Chewing Diabetes Aparthrosis, cuts, diabetes, shortness of
breath, stomach disorders (12,14,16)
33 | Plantago major L. Plantaginaceae 22 Sinir otu Leaves Infusion Asthma, Diabetes, hemorrhoids, herpes, insect
gastrointestinal bite, wounds healing (3,7,12,13,14)
disorders, herpes,
stomach disorders,
wounds (external)
34 | PunicagranatumL. Punicaceae 40 Nar ¢igegi Fruits Infusion Depression, diabetes Aphrodisiac, hypertension, immunity
juice, booster (3,11)
flowers
35 | RheumribesL. Polygonaceae 1 Ribes, Iskin Roots Decoction Inflammation, kidney | Diabetes, stomach ache (3,7)
stones
36 | Rhuscoriaria L. Anacardiaceae 5 Sumak Flowering | Infusion Antiseptic, antipyretic, antiseptic, astringent
branches mouthwash (garle) diarrhea, wounds scrubber (2,6,10)
37 | Rosacanina L. Rosaceae 6 Sirgul, Silan, Fruits Decoction Common cold, cough | Bronchitis, common cold, hemorrhoids,
Kusburnu hepatitis, malaria, stomach disorders
(12,13,14)
38 | Rosa dumalis Bechst. Rosaceae 26 Sirgul, Silan, Fruits Decoction Common cold, cough | Not reported
subsp. boissieri (Crepin) Kusburnu
O. Nilsson var. boissieri
(Crepin) O. Nilsson
39 | RosmarinusofficinalisL. Lamiaceae 7 Biberiye Branches | Infusion Abdominal ache, Cardiac disorder, common cold, high
carminative cholesterol, hypertension, stomach ache
(11,12)
40 | Rubus sanctus Schreber Rosaceae 10 Dirik, Roots, Decoction Menstruation Cough, diabetes (12)
Bogiirtlen branches disorders
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41 | Salviatomentosa Miller Lamiaceae 41 Adagay1 Branches | Infusion Common cold, flu Abdominal ache, bronchitis, common
cold, tonsillitis (5,14)
42 | Sderitisathoa Lamiaceae 9 Adagay1 Aerial Infusion Common cold, flu Common cold (17)
Papanikolaou et Kokkini parts
43 | Syzygiumaromaticum(L.) | Myrtaceae 8 Karanfil Branches | Infusion Common cold, flu Not reported
Merr. et L.M. Perry**
44 | TeucriumpoliumL. Lamiaceae 42 Meyremhort Flowering | Infusion Common cold Abdominal ache, anthelmintic,
branches diabetes, hypertension, stomach
disorders (1,2,3,4)
45 | Thymussp. Lamiaceae 43 Kekik Leaves Infusion Common cold, cough, | Diaphoretic (2)
flu
46 | Tiliasp. Tiliaceae 23 Ihlamur Flowers Infusion Common cold, cough | Arrhythmia, common cold, dyspepsia,
liver disorders (9,12,14)
47 | TribulusterrestrisL. Zygophyllaceae 46 Guercal, Demir | Aerial Infusion Kidney stones, Cardiac disorder, hypertension, kidney
dikeni parts vasodilators ache (11,12)
48 | Urticadioical. Urticaceae 44 Derzinik, Leaves Infusion Cancers, hair cleaning | Arthralgia, bronchitis, cancer,
Gerzinik, calmative, common cold,
Isirgan diabetes, eczema, hemorrhoids, kidney
disorders, rheumatism
(2,3,5,7,9,11,12,14)
49 | Viscumalbum L. subsp. Loranthaceae 24 Okseotu Fruits, Decoction Immunity booster Cancer, diabetes, dizziness, epilepsy,
albumL. leaves hemorrhoids, immunity booster,
menstruation regulator, rheumatism
(3,7,12,14)
50 | Zingiber officinale Roscoe | Zingiberaceae 25 Zencefil Rhizomes | Decoction Common cold, flu Bronchitis, common cold, cough,
rheumatism (9)

Recorded literature uses: (1) Akan et al., 2008; (2) Cakilcioglu and Turkoglu, 2010; (3) Oztiirk and Olgiicii, 2011; (4) Yapici et al., 2009; (5) Akgiin et al., 2004; (6) Fidan et al, 2004; (7)

Tuzlaci and Dogan, 2010; (8) Yaldiz et al., 2010; (9) Malyer et al., 2004; (10) Cakilcioglu et al., 2010; (11) Ertug, 2004; (12) Bulut, 2011; (13) Kogyigit and Ozhatay, 2009; (14) Tuzlac1 and
Aymaz, 2001; (15) Satil et al., 2007; (16) Ertug et al., 2003; (17) Satil et al., 2008.
*Endemic Plants ** Egzotic Plants

(Received for publication 02September 2011; The date of publication 15 December 2011)
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Abstract

This study was made over to determine the variety of Macrofungus by Pamukkale University Kinikli Campus
(Denizli/Turkey). 184 macrofungus specimens were collected with a great field survey that was made in between 2009
and 2011. In the result of macroscobic and microscobic studies, 52 taxa of macrofungus belonging to Pezizomycetes ve
Agaricomycetes classes were determined; and these taxa distributes in 6 orders and 23 families. 5 families, 6 genus and
9 taxa belonging to 1 order from Pezizomycetes were found out. 18 families, 27 genus and 43 taxa belonging to 5 orders
from Agaricomycetes class were determined.

K ey words: Macrofungi, Pamukkale University, Campus, Denizli, Turkey
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Pamukkale Universitesi Kimkli Kampiisii (Denizli/Tiirkiye) Makrofunguslari

Ozet

Bu caligma, Pamukkale Universitesi Kinikli Kampiisii (Denizli/Tiirkiye) makrofungus cesitliligini belirlemek
amacityla yapilmistir. 2009-2011 yillar1 arasinda yapilan arazi ¢alismalari ile 184 makrofungus 6rnegi toplanmustir.
Makroskobik ve mikroskobik calismalar sonucunda Pezizomycetes ve Agaricomycetes siniflarina ait toplam 52
makrofungus taksonunun 6 ordo ve 23 familyaya dagildigi belirlenmistir. Pezizomycetes sinifinda 1 ordoya ait 5
familya, 6 cins ve 9 takson tespit edilirken; Agaricomycetes sinifinda ise 5 ordoya ait 18 familya, 27 cins ve 43 takson
tespit edilmistir.

Anahtar kelimeler: Makrofungus, Pamukkale Universitesi, Kampiis, Denizli, Turkiye
1. Giris

Fungal alem, mikroskobik boyutlardaki mayalardan makroskobik boyuttaki sapkali mantarlara kadar pek ¢ok
degisik yasam formunu biinyesinde barindirmaktadir. Diinya iizerindeki tiim habitat tiplerinde karsimiza ¢ikan
mantarlar ¢ok ¢esitli yasama bigimlerine sahiptir. Bu organizmalar hangi bicimde yasiyor olursa olsun tiim iiyeleri
gezegenimizdeki yasamin devami i¢in olmazsa olmaz hayati bir rol oynar.

Makrofunguslar, nem ve sicakligin uygun oldugu ormanlik, galilik ve ¢imenlik alanlarla beraber canli agag
govdeleri Uzerinde organik madde yoniinden zengin olan alanlarda yetismektedir. Yayilis gosterdikleri bu habitatlarda
dikkat ¢ekici renklerde ve sekillerde fruktifikasyon organi meydana getirirler. Bu o6zellikleri ile siirekli olarak
insanoglunun ilgisini ¢ekmis ve ¢ekmeye de devam etmektedir.

Tiirkiye, biyogesitlilik bakimindan diinyanin énde gelen iilkelerinden birisidir. Ulkemiz florasinin zenginlik ve
ilgingliginin temelinde iklimsel 6zellikler, topografik ve jeolojik ¢esitlilik, karasal ve sucul ekosistemlerdeki habitat
farkliliklar1 ve {i¢ farkl fitocografik bolgenin (Akdeniz, iran-Turan ve Avrupa-Sibirya) etkisinde olmasi yatmaktadir
(Cicek ve ark., 2007).

Ulkemizin biyolojik zenginliklerinden olan mantarlarimiz iizerine yapilan galismalar gdzden gegirildiginde
ozellikle son yirmi yilda ¢ok sayida calisma yapildigi goriilmektedir. Ulkemizde bu ¢alismalar ilk olarak (Rigler, 1852)
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tarafindan baglatilmig ve c¢alisma sayist giiniimiize kadar artarak devam etmistir. Ancak lilkemizdeki caligmalarda
ozellikle yiiksek bitki florasi tespit edilmis olmakla beraber dogal zenginliklerimizden olan mantarlarimiz ise Asya-
Avrupa-Amerika kitasindaki iilkelerde oldugu gibi yeterince ¢alisilmamis ve mikotasi tespit edilerek bir eser ortaya
konulmamustir.

Pamukkale Universitesi kampiis alani, Ege Bolgesi’nde Denizli ili merkezine bagl Kinikli beldesi sinirlari
icerisinde yer almaktadir. Dogusunda Denizli-Mugla karayolu, batisinda Kinikli beldesi ve Camlik ormani, kuzeyinde
merkez ilge, giineyinde Karct Dagi’nin uzantisi olan Egerkaya Tepesi (986 m.) ve eski tas ocagi ile sinirlidir (Sekil 1).
Aragtirma alaninin deniz seviyesinden yiiksekligi 400-900 metre arasinda degismektedir (Cicek ve ark., 2007).
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Sekil 1. Aragtirma alaninin topografik haritasi (Cigek ve ark., 2007)
Figure 1. Topographic map of the research area (Cigek ve ark., 2007)

Aragtirma alani ve ¢evresinin ana kaya¢ birimi mesozoik yaslh kireg taslari ve yagislarin etkisi ile olusmus
aliivyonel birikintilerdir. Bu zenginlik ¢alisma alanimizda 6zel bir habitat tipinin olusmasina olanak saglar (Kirmaci,
2008). Kampiis alaninda koliiviyal tip topraklar hakimdir. Bu tip topraklar dik yamaglarin eteklerinde ve vadi
bogazlarinda bulunurlar. Daha ¢ok az toprakli kaba tas ve molozlar igerirler. Ozel bir iklime ve vejetasyona sahip
olmayip her iklimde bulunabilirler. Uzerinde gelisen vejetasyon ¢ok cesitli olabilmektedir (Anonim, 1999).

Aragtirma ydresinin temel vejetasyonunu step ve cali formasyonu olusturmaktadir. Bolgede dogal orman
formasyonuyla beraber ¢ali formundaki bitkiler de bulunmaktadir. Ayrica park ve bahcelerde yer yer kultir bitkileri
goriilmektedir. Mantarlarin yayihisinda direk etkili olan agag ve ¢alilar; Cedrus libani A. Richard (Toros Sediri), Ficus
carica L. subsp. carica (Incir), Juglans regia L. (Ceviz), Juniperus oxycedrus L. subsp. oxycedrus (Katran ardic1),
Myrtus communis L. (Mersin), Olea europea L. var. europea (Zeytin), Platanus orientalis L. (Cinar), Pinus brutia Ten.
(Kizilgam) ve Pinus pinea L. (Fistik ¢am1), Pistacia terebinthus L. subsp. terebinthus (Menengic), Quercus sp. (Mese)
ve Salix babylonica L. (Salkim s6giit) taksonlaridir (Cigek ve ark., 2007).

Bu calismanin amaci Pamukkale Universitesi Kimikli Kampiisii mikotasini belirlemek ve bélgede yetisen
yenen, yenmeyen ve zehirli 6zellige sahip makrofunguslar tespit ederek tilkemiz mikotasina katki saglamaktir.

2. Materyal veydntem

Pamukkale Universitesi Kinikli Kampiisii mikotasin1 belirlemek i¢in gerekli makrofungus érnekleri 2009-2011
yillar1 arasinda iklim ve bolge sartlar1 da dikkate alinarak ilkbahar, sonbahar ve kis aylarinda, genellikle mantarlarin
yetigmesi i¢in uygun yerler olan ormanlik, calilik, koruluk ve ¢ayirlik alanlardan periyodik olarak toplanilmustir. Arazi
calismalar1 sirasinda toplanan mantar 6rneklerinin fotograflar1 ¢ekildikten sonra, morfolojik ve gézleme dayali ekolojik
ozelliklerinin yaninda yetisme yerinin Ozellikleri ile beraber tarih ve numaralariyla birlikte arazi defterine
kaydedilmistir. Pamukkale Universitesi Mantar Arastirma ve Uygulama Merkez Laboratuari’na (PAUMMER) getirilen
mantar drneklerinin spor baskilar1 alinarak kurutma cihazinda 40-50°C’de 8-10 saat boyunca bekletilmek suretiyle
kurutulmustur. Daha sonra toplanan mantarlarin mikroskobik 6zellikleri belirlenmistir. Teshis islemi sirasinda bazi
orneklerin ¢esitli kimyasal maddelere karsi verdigi reaksiyonlar da not edilmistir. Teshisi tamamlanan &rnekler, derin
dondurucuda -40°C’de 48 saat bekletildikten sonra numaralariyla birlikte kilitli polietilen torbalar i¢inde fungaryum
materyali haline getirilmistir.

Makroskobik incelemelerde NaOH, KOH, siilfovanilin ve NH,OH; mikroskobik incelemelerde ise melzer
ayiract ve anilin mavisi kullanilmustir.
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Makrofungus orneklerinin belirlenen makroskobik ve mikroskobik 6zellikleri mevcut literatiirle (Kreisel,
1967; Gillman ve Miller, 1977; Phillips, 1981; Moser, 1983; Pegler, 1999; Knudsen, 2008; Watling, 1973, 1982;
Watling ve Gregory, 1987, 1989; Orton ve Watling, 1979; Orton, 1986; Breintenbach ve Kranzlin, 1984-2000;
Krénzlin, 2005) karsilagtirilarak 6rneklerin teshisleri yapilmistir.

Teshis edilen Ornekler Pamukkale Universitesi Mantar Arastrma ve Uygulama Merkez Laboratuar
Fungaryumu’nda (PAUF) saklanmaktadir.

3. Bulgular

Bu ¢alisma sonucunda Pezizomycetes ve Agaricomycetes siniflarina ait toplam 52 makrofungus taksonunun 6
ordo ve 23 familyaya dagildig1 belirlenmistir. Pezizomycetes sinifinda 1 ordoya ait 5 familya, 6 cins ve 9 takson tespit
edilirken; Agaricomycetes smifinda ise 5 ordoya ait 18 familya, 27 cins ve 43 takson tespit edilmistir. Elde edilen
veriler boliim, sinif, takim, familya ve cins isimlerine gore (Cannon ve Kirk, 2007; Kirk ve ark., 2008) alfabetik olarak
verilmistir. Belirlenen taksonlarin lokalite, yiikseklik, habitat, ornegin toplanma tarihi, fungaryum numarasit ve
yenilebilirlik durumlar1 verilmistir.

Kingdom: MYCETEAE
ASCOMYCOTA
Pezizomycetes
Pezizales
Discinaceae Benedix
1. Discina melaleuca Bres.
37°.738902'K, 29°.093749'D, 520m, Pinus brutia ve Pinus pinea ormani, 18.10.2009, PAUF. 21. Yenmez.
2. Gyromitra esculenta (Pers.) Fr.
37°.739212'K, 29°.096259'D, 750m, ¢amlik alan, 13.04.2010, PAUF. 44. Zehirli.
Helvellaceae Fr.
3. Helvella acetabulum (L.) Quél.
37°.738212'K, 29°.096612'D, 800m, camlik alan, 21.04.2009, PAUF. 79. Yenmez.
4. H. lacunosa Afzel.
37°.739535'K, 29°.097117'D, 525m, P. brutia ve P. pinea ormani, 21.04.2009, PAUF. 12. Yenmez.
5. H. leucomelaena (Pers.) Nannf.
37°.738483'K, 29°.09658'D, 645m, ¢amlik alan, 12.03.2011, PAUF. 39. Zehirli.
M or chellaceae Rchb.
6. Morchella elata Fr.
37°.73744'K, 29°.098544'D, 643m, ¢amlik alan, 07.04.2009, PAUF. 11. Yenir.
7. M. esculenta (L.) Pers.
37°.737287'K, 29°.095679'D, 750m, ¢amlik alan, 12.03.2011, PAUF. 56. Yenir.
Pezizaceae Dumort.
8. Sarcosphaera coronaria (Jacq.) J. Schrot.
37°.737372'K, 29°.099606'D, 825m, P. brutia ormani, 18.04.2010, PAUF. 105. Zehirli.
Pyronemataceae Corda
9. Geopora sumneriana (Cooke) M. Torre
37°.737253'K, 29°.10129'D, 579m, ¢amlik alan, 18.04.2010, PAUF. 109. Yenmez.
BASIDIOMYCOTA
Agaricomycetes
Agaricales
Adgaricaceae Chevall.
10. Agaricus bisporus (J.E. Lange) Imbach
37°.741761'K, 29°.104925'D, 753m, ¢imenlik alan, 07.11.2009, PAUF. 51. Yenir.
11. A. bitorquis (Quél.) Sacc.
37°.741506'K, 29°.101299'D, 600m, ¢imenlik alan, 20.10.2010, PAUF. 116. Yenir.
12. Bovista nigrescens Pers.
37°.740403'K, 29°.103724'D, 590m, ¢amlik ve ¢imenlik alan, 12.11.2009, PAUF. 33. Yenir.
13. B. plumbea Pers.
37°.741947'K, 29°.103788'D, 865m, camlik, ¢imenlik ve ¢ayirlik alan, 12.11.2009, PAUF. 49. Yenir.
14. Coprinus comatus (O.F. Miill.) Pers.
37°.740861'K, 29°.103767'D, 430m, ¢amlik ve ¢imenlik alan, 09.10.2010, PAUF. 82. Yenir.
15. Lepiota cristata (Bolton) P. Kumm.
37°.737315'K, 29°.102045'D, 572m, ¢amlik alan, 09.10.2010, PAUF. 80. Yenmez.
16. L. ignivolvata Bousset & Joss. ex Joss.
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37°.737266'K, 29°.102482'D, 681m, ¢amlik alan, 09.10.2010, PAUF. 84. Yenmez.
17. Lycoperdon excipuliforme (Scop.) Pers.

37°.740234'K, 29°.103638'D, 720m, ¢amlik alan, 09.10.2010, PAUF. 67. Yenir.
18. L. molle Pers.

37°.73698'K, 29°.101356'D, 743m, ¢amlik alan, 18.10.2009, PAUF. 10. Yenir.
19. L. nigrescens Wahlenb.

37°.73709'K, 29°.102836'D, 690m, ¢amlik alan, 02.11.2010, PAUF. 76. Yenmez.
20. L. perlatum Pers.

37°.736812'K, 29°.100956'D, 765m, ¢amlik alan, 09.10.2010, PAUF. 59. Yenir.
21. L. utriforme Bull.

37°.739758'K, 29°.104732'D, 710m, ¢amlik alan, 09.10.2010, PAUF. 63. Yenir.
22. Macrolepiota procera var. procera (Scop.) Singer

37°.736708'K, 29°.101753'D, 845m, ¢amlik alan, 09.10.2010, PAUF. 22. Yenir.
Amanitaceae R. Heim ex Pouzar
23. Amanita ovoidea (Bull.) Link

37°.736708'K, 29°.101753'D, 689m, ¢amlik alan, 28.11.2009, PAUF. 17. Yenir.
Bolbitiaceae Singer
24. Conocybe apala (Fr.) Arnolds

37°.737329'K, 29°.097921'D, 427m, ¢imenlik ve ¢alilik alan, 24.04.2010, PAUF. 65. Yenmez.
Entolomataceae Kotl. & Pouzar
25. Entoloma scabrosum (Fr.) Noordel.

37°.737872'K, 29°.098511'D, 442m, ¢amlik alan, 12.12.2010, PAUF. 66. Yenmez.
I nocybaceae Jillich
26. Inocybe fuscidula var. fuscidula Velen.
37°.740273'K, 29°.103597'D, 823m, P. pinea ormani, 28.11.2009, PAUF. 27. Zehirli.
27. 1. maculata Boud.
37°.743726'K, 29°.097717'D, 752m, ¢amlik alan, 25.04.2010, PAUF. 91. Zehirli.
Mycenaceae Roze
28. Mycena aetites (Fr.) Quél.

37°.737295'K, 29°.095529'D, 698m, ¢amlik alan, 15.11.2010, PAUF. 102. Yenmez.
29. M. pura (Pers.) P. Kumm.

37°.736727'K, 29°.104552'D, 534m, P. pinea ormani, 12.12.2010, PAUF. 144. Zehirli.
Pleur otaceae Kiihner
30. Pleurotus eryngii (DC.) Quél.

37°.737261'K, 29°.105045'D, 410m, Quercus sp. ¢aliliklari, 15.05.2009, PAUF. 34. Yenir.
31. P. ostreatus (Jacg.) P. Kumm.

37°.737211'K, 29°.105135'D, 400m, Salix babylonica Uzeri, 15.10.2010, PAUF. 41. Yenir.
Psathyrellaceae Vilgalys
32. Coprinellus disseminatus (Pers.) J.E. Lange

37°.741608'K, 29°.101449'D, 560m, ¢imenlik alan, 21.03.2011, PAUF. 134. Yenmez.
33. C. micaceus (Bull.) Vilgalys

37°.73811'K, 29°.105539'D, 729m, ¢amlik ve ¢ayirlik alan, 19.09.2009, PAUF. 19. Yenmez.
34. C. xanthothrix (Romagn.) Vilgalys

37°.737575'K, 29°.101816'D, 436m, ¢imenlik alan, 12.11.2009, PAUF. 54. Yenmez.
35. Coprinopsis episcopalis (P.D. Orton) Redhead

37°.738486'K, 29°.107715'D, 654m, ¢amlik alan, 10.05.2010, PAUF. 79. Yenmez.
Schizophyllaceae Quél.
36. Schizophyllum commune Fr.

37°.742454'K, 29°.105464'D, 676m, P. brutia ormani, 17.05.2010, PAUF. 86. Yenmez.
Strophariaceae Singer & A.H. Sm.
37. Agrocybe dura (Bolton) Singer

37°.737397'K, 29°.09967'D, 766m, cimenlik alan, 12.03.2009, PAUF. 29. Yenir.
38. A. parasitica G. Stev.

37°.736939'K, 29°.107223'D, 841m, ¢amlik alan ve S babylonica iizeri, 17.05.2010, PAUF. 78. Yenir.
39. Hebeloma sarcophyllum (Peck) Sacc.

37°.737957'K, 29°.097535D', 550m, ¢amlik alan, 24.04.2010, PAUF. 69. Yenmez.
Tricholomataceae R. Heim
40. Clitocybe vermicularis (Fr.) Quél.

37°.739009'K, 29°.097878'D, 520m, ¢amlik alan, 28.05.2010, PAUF. 70. Yenmez.
41. Melanoleuca arcuata (Bull.) Singer
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37°.740146'K, 29°.09575'D, 552m, ¢amlik alan, 18.12.2010, PAUF. 110. Yenmez.
42. Tricholoma fracticum (Britzelm.) Kreisel

37°.740717'K, 29°.095452'D, 654m, P. brutia ve P. pinea ormani, 04.10.2010, PAUF. 117. Yenmez.
Boletales
Diplocystidiaceae
43. Astraeus hygrometricus (Pers.) Morgan

37°.736676'K, 29°.106011'D, 650m, ¢camlik alan, 17.05.2010, PAUF. 61. Yenmez.
Gomphidiaceae Maire ex Julich
44. Chroogomphus rutilus (Schaeff.) O.K. Mill.

37°.742853'K, 29°.096419'D, 612m, ¢amlik alan, 17.10.2010, PAUF. 73. Yenir.
Rhizopogonaceae Gdum. & C.W. Dodge
45, Rhizopogon luteolus Fr. & Nordholm

37°.738958'K, 29°.105818'D, 500m, P. brutia ve P. pinea ormani, 04.04.2011, PAUF. 153. Yenir.
46. R. roseolus (Corda) Th. Fr.

37°.740698'K, 29°.10585'D, 612m, P. brutia ve P. pinea ormani, 04.04.2011, PAUF. 154. Yenir.
Geastrales
Geastraceae Corda
47. Geastrum fimbriatum Fr.

37°.741962'K, 29°.100046'D, 555m, ¢amlik alan, 24.04.2010, PAUF. 68. Yenmez.
48. G. rufescens Pers.

37°.738704'K, 29°.096505'D, 590m, ¢amlik alan, 12.12.2010, PAUF. 77. Yenmez.
Hymenochaetales
Hymenochaetaceae Imazeki & Toki
49, Phylloporia ribis (Schumach.) Ryvarden

37°.743599'K, 29°.098629'D, 470m, P. brutia ve P. pinea ormani, 28.11.2009, PAUF. 16. Yenmez.
Russulales
Russulaceae Lotsy
50. Lactarius deliciosus (L.) Gray

37°.741332'K, 29°.100476'D, 570m, ¢amlik alan, 24.11.2010, PAUF. 71. Yenir.
51. L. salmonicolor R. Heim & Leclair

37°.741370'K, 29°.100211'D, 500m, ¢amlik alan, 24.11.2010, PAUF. 72. Yenir.
Ster eaceae Pilat
52. Stereum hirsutum (Willd.) Pers.

37°.74175'K, 29°.098329'D, 650m, Quercus sp. lizerinde, 17.05.2010, PAUF. 81. Yenmez.

4. Sonuglar ve tartisma

Pamukkale Universitesi Kinikli Kampiisii mikotasini belirlemek icin gerceklestirilen bu calisma sonucunda
Pezizomycetes ve Agaricomycetes siniflarina ait toplam 52 makrofungus taksonunun 6 ordo ve 23 familyaya dagildigi
belirlenmistir. Pezizomycetes sinifinda 1 ordoya ait 5 familya, 6 cins ve 9 takson tespit edilirken; Agaricomycetes
siifinda ise 5 ordoya ait 18 familya, 27 cins ve 43 takson tespit edilmistir. 52 makrofungus taksonundan 9 tanesi
Pezizomycetes sinifina ait olup Kinikli kampiisii mantarlarmin % 17’sini, 43 tanesi de Agaricomycetes sinifina ait olup
Kinikli kampiisii mantarlariin % 83’{inii olusturmaktadir.

Arastirma yoresinde belirlenen 52 makrofungus taksonunun familyalara gére dagilist Sekil 2°de verilmistir.
Sekilde goriildiigli gibi 52 makrofungus iginde en fazla takson iceren familyalar Agaricaceae (13), Psathyrellaceae (4),
Helvellaceae (3), Strophariaceae (3) ve Tricholomataceae’dir (3) (Sekil 2). Bu familyalarin arastirma alaninda yaygin
olarak bulunmalarinin sebebi bolgenin iklim ve toprak Ozelliklerinin olusturdugu yasam alani gesitliliginden
kaynaklanmaktadir. Ayrica Cedrus libani, Pinus brutia, P. pinea, Olea europea ve Quercus sp. gibi taksonlarin kampiis
alaninda yaygin olarak bulunmasi da mantarlarin yasamlarini siirdiirebilmeleri i¢in uygun bir habitat olugsmasina katki
saglamaktadir.

Aragtirma bolgesinde yetisen yenen 6zellikteki taksonlar; Morchella elata, M. esculenta, Agaricus bisporus, A.
bitorquis, Bovista nigrescens, B. plumbea, Coprinus comatus, Lycoperdon excipuliforme, L. molle, L. perlatum, L.
utriforme, Macrolepiota procera var. procera, Amanita ovoidea, Pleurotus eryngii, P. ostreatus, Agrocybe dura, A.
parasitica, Chroogomphus rutilus, Rhizopogon luteolus, R. roseolus, Lactarius deliciosus, L. salmonicolor’dir. Bu
tirler icinde ozellikle Agaricus bisporus, Pleurotus eryngii ve P. ostreatus kiiltiire alinarak yetistirilebilen ve ekonomik
oneme sahip mantarlardir. Bolgede Pleurotus eryngii “Caksir mantar1 veya Diken mantari”, P. ostreatus “Istiridye
mantar1, Yaprak mantar1 veya Kavak mantar1”, Macrolepiota procera var. procera “Dede mantar1”, Coprinus comatus
“Cayir mantar1, Miirekkep mantar1”, Morchella sp. “Kuzugébegi mantari”, Lactarius sp. “Cintar, Kanlica” isimleri ile
bilinmekte ve yore halki tarafindan yenilmektedir.
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Sekil 2. Pezizomycetes ve Agaricomycetes siniflarina ait toplam 52 makrofungus taksonunun 23 familyaya dagilimi
Figure 2. The distribution to 23 families of a total of 52 macrofungus taxa belonging to Pezizomycetes and
Agaricomycetes classes

Aragtirma bolgesinde yetigen yenmeyen Ozellikteki taksonlar; Discina melaleuca, Helvella acetabulum, H.
lacunosa, Geopora sumneriana, Lepiota cristata, L. ignivolvata, Lycoperdon nigrescens, Conocybe apala, Entoloma
scabrosum, Mycena aetites, Coprinellus disseminatus, Coprinellus micaceus, C. xanthothrix, Coprinopsis episcopalis,
Schizophyllum commune, Hebeloma sarcophyllum, Clitocybe vermicularis, Melanoleuca arcuata, Tricholoma
fracticum, Astraeus hygrometricus, Geastrum fimbriatum, G. rufescens, Phylloporia ribis, Sereum hirsutum’dur.

Aragtirma bolgesinde yetisen zehirli 6zellikteki taksonlar; Gyromitra esculenta, Helvella leucomelaena,
Sarcosphaera coronaria, Inocybe fuscidula var. fuscidula, I. maculata, Mycena pura’dir. Bunlardan Gyromitra
esculenta, Helvella leucomelaena, Sarcosphaera coronaria, taksonlari geg belirti gosteren gyromitra sendromuna neden
olur iken, Inocybe fuscidula var. fuscidula, 1. maculata ve Mycena pura taksonlar ise erken belirti gosteren muscarin
sendromuna neden olmaktadir (Mat, 2000).

Arastirma bolgesinde tespit edilen makrofunguslarin 22’sinin yenen, 24’iiniin yenmeyen ve 6’sinin ise zehirli
ozellikte oldugu tespit edilmistir. Yenen tiirler toplam tiirlerin %42’sini, yenmeyen tiirler %46’sm1 ve zehirli tiirler ise
%12’sini olusturmaktadir (Sekil 3). Bolgede gida kaynagi olarak kullanilan yenen mantarlar kadar zehirli 6zellige sahip
mantarlarda olduk¢a 6nemlidir. Mantarlarin yetismesi igin uygun ekolojik kosullarin saglandigi sonbahar ve ilkbahar
aylarinda meydana gelebilecek mantar zehirlenmelerine kars1 dikkatli olunmali, bolge halki bilinglendirilmelidir.

Zehirli

6% \ _

Yenen
45%

Yenmez
49%

Sekil 3. Arastirma bolgesinde tespit edilen makrofunguslarin yenen, yenmeyen ve zehirli 6zelliklerine gore dagilimi
Figure 3. The distribution according to edible, non-edible and poisonous properties of macrofungus identified in the
research area

Arastirma bolgesinde tespit edilen makrofunguslar alana yakin bolgelerde yapilmis c¢aligmalarla
kargilagtirildiginda Karct Dagt (Denizli), Tavas bolgesi (Denizli), Honaz Dag1 (Denizli), Cameli bolgesi (Denizli) ve
Bekilli bolgesinde (Denizli) [Gezer vd., 2008; Celik vd., 2007; Gezer vd., 2007; Tiirkoglu vd., 2007; K&se vd., 2006]
yetistigi belirlenen makrofungus taksonlarinin bazilartyla benzerlik gosterdigi belirlenirken bazilar ile ise kismen
benzerlik gosterdigi belirlenmistir (Tablo 1). Bu benzerlik ve farkliliklarin arastirma alanindaki bitki ortiisti, topografik
yapist ve ekolojik faktdrlerden kaynaklanabilecegi diisiiniilmektedir. Ayrica Tablo 1°de verilmis olan makrofungus
sayilarmma bakildiginda, arastirma alanma yakin bolgelerde yapilmis olan calismalarda belirlenen makrofungus
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sayilarinin bizim c¢alismamizda belirlenenden daha fazla oldugu goriilmektedir. Kinikli kampiis alan1 bitki ¢esitliliginin
yeterli diizeyde olmasma ragmen calismanin gerceklestirildigi alanin yiiz 6l¢limiiniin yakin bdélgelerdekinden kiigiik
olmasi, yeryiizii sekil ¢esitliliginin az olmas1 ve mikroklima bakimindan ¢ok fazla degiskenlik gostermemesinden dolay1
makrofungus sayisinin az oldugu diisiiniilmektedir. Ayrica ¢alisma bolgesinin kampiis alan1 olmasindan dolay1 insan,
hayvan vb. dis etkilere ¢ok fazla oranda maruz kalmasi da bdlgede belirlenen makrofungus sayisinin az olmasina neden
olmaktadir. Bunlara ek olarak ¢alismanin yapildigi 2009-2011 yillar1 arasinda mantarlarin yetismesi i¢in uygun ekolojik
kosullarin olusacagi ilkbahar ve sonbahar donemlerde yeterli yagislarin diismemesi veya bu donemlerde hava ve toprak
sicakliklarinin ¢ok ani degiskenlik gostermesi de bolgede belirlenen makrofungus sayisinin az olmasina neden oldugu

diisiiniilmektedir.

Tablo 1. Arastirma alanina yakin bolgelerdeki ¢alismalarin familya dagilimlar
Table 1. The family distribution of the researches made in close regions to researcher area

Gezer Gelik Kdse Kianiklt

Familya Gezer vd., vd., Tirkoglu  vd., vd., Kampdisu

(2008) (2007) vd., (2007) (2007) (2006)
Tuberaceae 5
Discinaceae 1 1 2
Morchellaceae 5 3 3 3 3 2
Helvellaceae 3 2 3 2 5 3
Pezizaceae 3 1 2 3 1 1
Pyronemataceae 1
Pisolithaceae 1
Diplocystidiaceae 1
Hymenochaetaceae 5 6 3 1 1 1
Inocybaceae 2
Mycenaceae 2
Tulostomataceae 1 1 1
Nidulariaceae 1 1 1
Meripilaceae 1
Schizophyllaceae 1 1 1 1 1 1
Polyporaceae 3 4 5 3 5
Ganodermataceae 1 1 2 1
Geastraceae 2 4 3 1 2 2
Hapalopilaceae 1 1
Hydnangiaceae 1 1
Lycoperdaceae 4 6 3 4 2
Rhizopogonaceae 2 2 2 2 2 2
Suillaceae 3 4 3 2
Boletaceae 2 4 4 3
Gomphidiaceae 1 1 1 1 1 1
Pleuroteaceae 2 1 2 2 3 2
Tricholomataceae 6 15 10 7 6 3
Pluteaceae 1 4 2 1 2
Astraeaeceae 1 1 1
Agaricaceae 6 14 9 6 8 13
Albatrellaceae 1
Amanitaceae 1
Stereaceae 1 2 2
Bolbitiaceae 4 8 5 1 1 1
Strophariaceae 2 2 1 3
Cortinariaceae 1 2 3 1 2
Psathyrellaceae 4 4
Marasmiaceae 2 3 2
Bankeraceae 2
Entolomataceae 1 1 1
Russulaceae 5 8 5 2 3 2
Toplam 66 116 80 45 57 52
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Bu calisgma sonucunda hem arastirma alaninda yetisen makrofungus ¢esitliligi belirlenmis hem de Tiirkiye
mikotasina katkida bulunulmustur.
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Abstract

A new variety, Cicer floribundum Fenzl. var. amanicola M.Oztirk & A.Duran is described from southern
Turkey. The variety grows clearing of Pinus nigra forest (C6 Osmaniye province). C. floribundum var. amanicola, an
endemic confined to south of Anatolia, is related with C. floribundum var. floribundum. Diagnostic morphological
characters from C. floribundum var. floribundum are discussed and arranged in a key. Notes are also presented on its
ecology and conservation status. In addition, pollen characteristics and seed coat surface features are examined with
SEM. The geographical distributions of taxa are given in a map.

Key words: Cicer, Leguminosae, palynology, morphology, Turkey

*

Cicer floribundum var. amanicola (Fabaceae), Gliney Anadolu’ dan yeni bir varyete

Ozet

Turkiye’nin gtineyinden Cicer floribundum Fenzl. var. amanicola M.Oztiirk & A.Duran olarak yeni bir varyete
tanimlandi. Bu yeni takson, Pinus nigra orman agikliklarida yetigir (C6 Osmaniye). C. floribundum var. amanicola,
endemik olup C. floribundum var. floribundum taksonundan ayrilir. C. floribundum var. amanicola ile var. floribundum
taksonlarmin tayin anahtari diizenlendi ve ayiric1 karakterlerinin karsilagtirmalar1 yapildi. Ayrica ekolojisi verildi ve
tehlike katergorisi onerildi. Bunlara ilave olarak polen karakterleri ve tohum yiizey 6zellikleri elektron mikroskobu
(SEM) ile caligildi. Taksonlarin cografik dagilimlari harita {izerinde gosterildi.

Anahtar kelimeler: Cicer, Leguminosae, palinoloji, morfoloji, Tirkiye
1. Introduction

The genus Cicer L. comprises 45 species which has 9 annuals and 35 perennials (van der Maesen et al., 2007,
Donmez, 2011). Coles et al. (1998) were reported that the diversity centre of the Cicer genus is south-western Asia.
Also, endemic species found in Morocco and the Canary Islands (van der Maesen,1987; Davies et al., 2007).

Cicer species represented with 10 species in Flora of Turkey (Davis, 1970; Davis et al., 1988). The genus
Cicer taxa are distributed especially in Southern, South Eastern, Eastern, Mediterranean and Aegean part of Turkey. In
addition to these taxa C. heterophyllum Contandr., Pamuk¢. & Quezel and Cicer uludereensis Donmez were introduced
to scientific world for the first time (Contandriopoulos et al., 1972; Dénmez, 2011). In this paper, we add a further
variety, raising the total number of Cicer taxa known from Turkey to 13. Cicer echinospermum P.H.Davis, C.
floribundum, C. isauricum P.H.Davis, C. heterophyllum, Cicer uludereensisand C. reticulatum Ladiz. are endemics for
Turkey (Davis, 1970; Davis et al., 1988; Contandriopoulos et al., 1972; Dénmez, 2011).

Cicer, the only genus in tribe of Cicereae, its greatest diversity in West and Central Asia with an extension to
the Mediterranean region (the Middle East, East Europe, and an isolated area in North Africa), but its origin and
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geographical relationships are poorly understood. (Javadi et al., 2007). Chickpea (Cicer arietinumL.) is one of the pulse
crops domesticated in the Old World ca. 7000 years ago. Most probably, it has originated in an area of south-eastern
Turkey and Syria.

The latest system was preferred in generic classification as proposed by in the revision of Cicer. According to
the life forms, morphology and geographic criteria, the genus Cicer divided into six sections. These sections are Cicer
L., Chamaecicer Popov, Annua (Maesen) Seferova, Polycicer Popov, Vicioides Jaub. & Spach. and Stenophylllum A.G.
Guerra & G.P. Lewis (Davies et al., 2007). Cicer floribundum var. amanicola is placed in section Polycicer.

2. Materials and methods

During a field trip between 2007-2010 vegetation periods, we collected some specimens belonging to the
genus Cicer in southern part of Anatolia, in the Osmaniye province. After careful examination, it was concluded that
they constituted a new variety, belonging to Cicer floribundum. By studying the specific descriptions of Cicer in Davis
(1975), Davis et al. (1988) and Giiner et al. (2000), Ozhatay et al. (1999), Ozhatay and Kiiltiir (2006), Ozhatay et al.
(2009, 2011) were compared the new variety with specimens in the herbaria E, G, W, 1Z, EGE, GAZI, HUB, K,
KNYA, AEF, ISFE, ISTO, ISEF and ANK. We found that our specimen was new to science. In the description below,
each numerical value is the average of ten measurements from different specimens. Our specimens of C. floribundum
var. amanicola were examined and compared with specimens of the related taxon C. floribundum var. floribundum in
Turkey. The investigated representative specimens of C. floribundum var. amanicola and var. floribundum from
different localities are cited in the Appendix 1. Selguk University, Herbarium of the Faculty of Education was
abbreviated as MR. The authors of plant names were checked with Brummitt and Powell (1992).

Palynological investigations are conducted with both light microscope and scanning electron microscope. For
light microscope studies, the pollen slides were prepared using the Wodehouse technique (Wodehouse, 1935).
Measurements were based on 20 or more pollen grains per specimen. The pollen grains are also directly placed on
prepared stubs and coated with gold for SEM studies. Photographs are taken with Zeiss LS-10 after coated with poleron
SC7620 sputter coater in SEM studies. Pollen shape classification follows in literature (Erdtman, 1966, 1969). The
seeds are examined and photographed under SEM like the pollen (Clarke and Kupicha, 1976; Chatuverdi et al., 1995;
Javadi and Yamaguchi, 2004).

3. Results
Cicer floribundum Fenzl. var. amanicola M.Oztiirk & A.Duran var. nov. (Figure 1).

Affinis C. floribundo var. floribundo, sed pedunculis 5-15 cm longis, cum nodis 5-12 (nec 2-5 cm longis, cum
nodis 1-4), aristis absentibus vel 2-3 mm longis (nec 15-20 mm), calycibus dentatis 7-8 mm longis ( nec 10-15 mm)
differt.

Tip: Turkey, Osmaniye: between Osmaniye and Yarpuz, 10. km, 835 m, 16.06.2010, 37°04'840"N,
36°21'965"E, M.Ozt 1578 & A.Duran (holotype: KNYA, isotypes: GAZI, ANK, HUB, MR).

Stem erect, (13-)15-35(-60) cm tall, generally solitary, mostly branching from at the flowering parts and rarely
from at the base. L eaves 5-11 x 2-5.5 cm in outline, imparipinnate with 4-8 pairs of leaflets; lower leaves imparipinnate
ending with leaflet, leaves of flowering parts ending mostly in a simple or rarely 2-3 forked tendrils or cirrhose leaflet;
leaflets 6-19(-25) x 4-7 mm, *concolorous, apex of leaflets on at the base of rachis acute or cirrhose and degree
increasing gradually at the end of the rachis, sometimes becoming tendrillous; leaflets of flowering part with tendrils.
Stipules 2-6 x 1-5 mm at middle leaves, with 4-6 unequal triangular teeth. I nflor escence axillary raceme, most of the
flowers falling before matured. Peduncle (4-)5-12 cm, bearing 5-12 nodes with bracts on each peduncle, 5-14 flowered
(incl. immature flowers), each node 1-3 flowered, last node mostly ending in bract-like scale or linear-spathulate awn
up to 2-3 mm; bracts 2-3 mm, with 8-9 teeth, teeth number reduced up to 3 in the upper flowering part, densely
brownish stalked glandular hairs below and sparsely glandular hairs above. Pedicd 5-10 mm, patent or slightly
deflexed recurved. Peduncles and pedicel densely multicelular glandular pubescent and sparsely eglandular hairs. Calyx
tube 4-5 mm, irregular teeth 7-8 mm, triangular. Standard obovate 13-25 x 6-8 mm, claw 5-7 x 4-5 mm; wings 13-15
X 4-5 mm, claw 3 mm; keels 10-12 x 4-5 mm. Ovary 4-6 x 1-2 mm. Fruit 18-25(-27) x 6-8 mm. Seeds 4-6 diam.
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Figure 1. Natural photos of Cicer floribundum var. amanicola and var. floribundum. var. amanicola: A- flowering part,
C- calyx, E- middle leaves. var. floribundum: B- flowering part, D- calyx, F- middle leaves.

3.1. Seed coat surface and pollen morphology

The pollen of Cicer floribundum var. floribundum has radial symmetry, isopolar, 10% 3-parasynkolporat, 90%
3-zonokolporat. Polar axis (P) 28-35 um, equatorial axis (E) 21-27 um. P/E ratio is 1.31 um. The shape of pollen grain
is prolate. The shape of Amb is inter semi-angular, radius 23.5 um. Exine tectate, 1.4 -2.1 um, ectexine thicker than
endexine. Ornamentation on mesocolpium reticulate, polar axis perforat. Lumina amorf, radius 0.5- 1.2 um, muri width
0.15-0.30 um. The orientation of the colpus margin is perforated. Intine 0.5-0.7 um. Colpus long, upper part acute and
forked, Clg 25-30 um, CIt 7-11 um, sometimes extending to the polar parts and connected. The aperture membrane

Meryem OZTURK et al., Cicer floribundum var. amanicola (Fabaceae), a new variety from south Anatolia, Turkey




Biological Diversity and Conservation —4/ 3 (2011) 47

ornamentation is granulate. Pores lolongate, PIt 6-11 um, Plg 4-7 um, ornamentation granulate. Seeds 4-6 x 5-7 mm,
shape globular, color greenish-brownish, ornamentation granulate-papillate (Figures 2-3).

EHT = 2000 WY Sigral A= SE1 Lon FSm! EHT = 20006 Sigral & = SE1 Mag= 1004 KX

WD = 10.0mm |Probe = 2ph = A WD = 100 mim | Probe = 28 pA

EHT = 2000 kv Signal A= 5E1 Meg= 2852KX { EHT = 2000 kv Signal A = SE1 Mag= 1002 KX
WO = 95 mm I|Probe=  230pA ' % ' W= 85 mm | Frobw = 28 p&

Figure 2. SEM photos of pollen grains Cicer floribundum var. amanicola: A-general shape, B- ornamentation (M.Ozt
1493 & A.Duran). Cicer floribundum var. floribundum: C-general shape, D- ornamentation (M.Ozt 1589 & A.Duran).

EMT = 500K/ Signal A = SE1 Mag= 13X
WOD=£00mm IPmbee 30pA

Signw A = SE1
IPicoes  18pA

Figure 3. SEM photos of seed coat surface of Cicer floribundum var. amanicola and var. floribundum. Var. amanicola:
A and B- general shapes, C- ornamentation (M.Ozt 1493 & A.Duran, S Tutas). Var. floribundum: D- ornamentation
(M.Ozt 1590 & A.Duran).
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The pollen of Cicer floribundum var. amanicola has radial symmetry, isopolar, 50% 3-parasynkolporat, 40%
3-zonokolporat and 10% 3-synkolporat. Polar axis (P) 22-28 um, equatorial axis (E) 23-30 um. P/E ratio is 0.9 um. The
shape of pollen grain is oblate-spheroidal. The shape of Amb is inter semi-angular, radius 23.5 um. Exine tectate, 1.4-
2.1 um, ectexine thicker than endexine. Ornamentation on mesocolpium reticulate, polar axis perforate. Lumina amorf,
radius 0.3-2 um, muri width 0.15-0.35 pm. The orientation of colpus margin perforate. Intine 0.5-0.7 um. Colpus long,
upper part acute and forked, Clg 20-26 um, CIt 8-11 um, sometimes extending to the polar parts and connected. The
aperture membrane ornamentation is granulate. Pores lolongate, Plt 8-11 um, Plg 4-7 pm, ornamentation granulate.
Seeds 4-6 x 5-7 mm, shape globular, color greenish-brownish, ornamentation granulate-papillate (Figures 2-3).

3.2. Disgtribution and ecology

Cicer floribundum var. amanicola is an endemic species and restricted to the Amanos Mountains (Osmaniye
province), south Anatolia and East Mediterranean element (Figure 4). The vernacular name of this new variety is
“Osmaniye Nohudu”. It grows in mixed forest, shady slopes and in clearings of forest with Glycyrrhiza flavescens
Boiss. subsp. flavescens, Chamaetcytisus hirsutus (L.) Link, Vicia cracca L., Ononis spinosa L. subsp. leiosperma
(Boiss.) Sirj., Dorycnium graecum (L.) Ser., Lathyrus sulphurea Boiss. & Bal., Cercis siliquastrum L. subsp. hebecarpa
(Bornm.) Yalt. var. hebecarpa Bornm., Trifolium nigriscens Viv. subsp. petrisavii (Clem.) Holmboe, Centaurea
amanicola Hub.-Mor., C. cheriolopha Fenzl (Wagenitz), C. lycophifolia Boiss. & Kotschy, Quercus cerris L. var.
cerris, Q. infectoria Oliver, Syrax officinalis L., Salvia multicaulis Vahl., Rhus coriaria L., Fraxinus ornus L.
Laserpitium glaucum Post., Clinopodium vulgare L. and Pinus nigra Arn.

Figure 4. The distribution map of Cicer floribundum var. amanicola (@)and Cicer floribundum var. floribundum (A)
in Turkey.

3.3. Suggested conservation status

Cicer floribundum var. amanicola appears to exist in only the present locality, and its estimated area of
occupancy is less than 5 km? with a population of over than 120 mature individuals. Area of occupancy reduced
estimated to be more than 70% because of the road construction work which began in 2011.Because of its localized
distribution and small population size, the new species should be considered as Critically Endangered (CR) and Cicer
floribundum appears to exist in only the three localities and its estimated area of occupancy is bigger than 5 km? with a
population of over than 120 mature individuals. Because of its localized distribution and small population size, the new
species should be considered as Endangered (EN) according to IUCN Red List criteria (IUCN, 2008) according to
IUCN Red List criteria (IUCN, 2008).

The Amanous (Amanos) mountain range is a botanically interesting area, occupying an intersection of
Mediterranean phytogeographical region and the Anatolian Diagonal. The concept of the Diagonal was first proposed
by P.H.Davis, who defined it as an oblique belt running from the north east south to the Anti-Taurus; it then divided
into two, with one branch to the Amanous (Amanos) Mountain, the other to the Cilician Taurus (Davis, 1971). Thirty
three percent of the total species growing in Turkey are found along the diagonal, while 5% are more or less restricted
to it (Ekim & Giner, 1986). One explains for the present richness is neoendemism and distribution patterns of the plants
related to the Diagonal (EKim and Guner, 1986, Duran et al., 2005, Duran et al., 2010).

The eastern (Cilician) Taurus is made up of a series of broken or partly continuous parallel arch-like folds starting from
north of Silifke (Mersin province) and running in a north-east trend (Zohary, 1973). According to Zohary (1973),
because of climatological peculiarities (e.g. sizeable rain fall, some occurring during summer months, and high

Meryem OZTURK et al., Cicer floribundum var. amanicola (Fabaceae), a new variety from south Anatolia, Turkey



Biological Diversity and Conservation —4/ 3 (2011) 49

atmospheric humidity in some parts of this mountain system), and probably also because of its floristic past, the
Amanous system occupies a special place in the flora of the East Mediterranean province.

At recent times several taxa were introduced to the scientific world originating from Osmaniye and its surroundings.
These taxa are the followings Scorzonera yildirimlii A.Duran & Hamzaoglu (Duran and Hamzaoglu, 2004), Prangos
turcica A.Duran, M.Sagiroglu & H.Duman (Duran et al., 2005), Origanum x adanense Baser & Duman (Duman et. al,
1998), Slene doganii A.Duran & Y.Menemen (Duran and Menemen, 2003), Hesperis hamzaoglui A.Duran (Duran,
2008).

Key torelated Cicer speciesin Turkey

1. Peduncle 2-5 cm, bearing 1-4 nodes with bracts on each peduncle, 1-4 flowered; awn 15-20 mm .........
...................................................................................................................... var. floribundum
1. Peduncle (4-)5-12 cm, bearing 5-12 nodes with bracts on each peduncle, 5-14 flowered; awn absent or 2-3 mm .......
................................................................................................................................................................ var. amanicola

C. floribundum var. amanicola has some distinctive features in its morphologic characteristics when it has compared
with C. floribundum var. floribundum. It mainly differs from var. floribundum because it has long peduncle 5-12 cm
(not 2-5 c¢cm), 5-12 nodes on each peduncle (not 1-4), flowers 5-14 (not 1-4), awn generally absent or rarely 2-3 mm
long (not 15-20 mm), calyx tube 4-5 mm and teeth 7-8 mm (not tube 2-3 mm and teeth 10-15 mm).

C. floribundum var. amanicola has some distinctive features in its micromophologic characteristics too. Polar axis and
P/E proportion of pollen grains smaller than C. floribundum var. floribundum. Pollen shape is oblate-speroidal, not
prolate like in C. floribundum var. floribundum. Diagnostic characters of C. floribundum var. amanicola and C.
floribundum var. floribundum are given in Table 1.

Table 1. Comparison of diagnostic characters of Cicer floribundum and C. floribundum var. amanicola
Characters  Cicer floribundum var. floribundum Cicer floribundum var. amanicola

Leaflets 20-25 x 7-8 mm, bicoloured 6-19(-25) x 4-7 mm, £concolorous
Stipules 10-13 x 7-9 mm at middle leaves, 6-10(-12) teeth  2-6 x 1-5 mm at middle leaves, 4-6 teeth
Peduncle 2-5 cm long, bearing 1-4 nodes with bract on each (4-)5-12 cm long, bearing 5-12 nodes with

peduncle, up to 4 flowers, ending in a linear- bract on each peduncle, up to 14 flowers, the
spathulate awn last node mostly ending in bract-like scale or
linear-spathulate awn

Awn 15-20 mm mostly not or rarely 2-3 mm

Pedicel 5-7 mm, densely reddish to brownish multicelular 5-10 mm, densely glandular and a few
glandular pubescent and sparsely eglandular hairs  eglandular simple hairs

Calyx tube 2-3 mm, teeth 10-15 mm, linear-lanceolate tube 4-5 mm, teeth 7-8 mm, triangular

The seed coat surfaces of Cicer floribundum var. floribundum and var. amanicola were studied. On SEM
images, it can be seen that both varieties seed ornamentation is characterized by granulate-papillate. Their seed shapes
are globular. Seed and pollen characters were given in Table 2.

Table 2. Seed and pollen characters of Cicer floribundum var. floribundum and C. floribundum var. amanicola
Characters \ Taxa C. floribundum var. floribundum C. floribundum var. amanicola

Pollen type 10% 3-parasynkolporat, 90% 3- 50% 3-parasynkolporat, 40% 3-
zonokolporat zonokolporat and 10% 3-synkolporat

Polar axis (P) 28-35 um 22-28 pm

Equatorial axis (E) 21-27 pm 23-30 um

P/E ratio, shape 1.31 pm, prolate 0.9 um, oblate-spheroidal

Exine thickness 1.4-2.1 ym 1.4-2.1 pm

Ornamentation equatorial area  reticulate perforate

Ornamentation polar area reticulate perforate

Lumina radius 0.5-1.2 um 0.3-2 um

Muri width 0.15-0.30 pm 0.15-0.35 pm

Clg 25-30 um 20-26 um

Clt 7-11 ym 8-11 um

Plg 4-7 um 4-7 um

PIt 6-11 pm 8-11 pm

Seed length and width 4-6 X 5-7. mm 4-6 X 5-7. mm

Outline globular globular

Color greenish-brownish greenish-brownish

Ornamentation

granulate-papillate

granulate-papillate
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According to the results, Cicer floribundum var. amanicola has some distinctive characteristics in terms of
peduncle, pedicel, awn, bracts and calyx features in spite of the fact that the new variety is not similar to var.
floribundum.
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Appendix 1. Additional specimens examined

Cicer floribundum var. amanicola (Paratypes); — Turkey, C6 Osmaniye: between Osmaniye-Yarpuz, 15. km,
26.06.1975, JM 260675 0501 (1Z); Adana: Osmaniye, Karatas village, 780 m, 11.06.1987, AK 110687 0206 (1Z);
Osmaniye: Amonous (Amanos Mountain), Quercus coccifera-Gebusch 1 km, under Yarpuz, 870 m, 02.06.1959,
P.H.Davis 16.184-1969 (G, foto!); Osmaniye: 1 km below Yarpuz, 870 m, Hub.-Mor. 16184 (ANK); Osmaniye:
Yarpuz, Pinus-Quercus forest, van der Maesen 2060 (ANK); Osmaniye: Yarpuz road, 10. km, 835 m, 18.6.2007, P.
brutia ve Quercus mixed forest, 37°04'840"N, 36°21'965"E, M.Ozt 1268 & A.Duran, B.Dogan (MR); ibid., 28.6.2009,
M.Ozt 1493 (MR); ibid., 1.07.2010, M.Ozt 1588 & A.Duran, S.Tutas (MR). — Cicer floribundum var. floribundum:
Turkey, C5 Adana: Karsanti, Semadan region, enviroments of Semadan beli, Quercus forest, 30.05.1973, E.Yurdakul
1602 (ANK); Adana: Karaisali, Karsanti, 21.06.1970, A.Pamukguoglu s.n. (HUB); Adana: Pos, 1400-1500 m, foret de
P. nigra, Qz-Gt s.n. (MARSSJ); C6 Adana: Karsanti, Ardigh dolek, c. 1400 m, 15.7.1972, E.Yurdakul 53 (G, foto!);
Adana: Aladag, c. 10 km from Kokez village, 1070 m, 18.06.2010, P. brutia forest clearings, 36°S 697'574"E,
41°61'598"N, M.Ozt 1581 & A.Duran (MR); Adana: In Monte Tauro, 1836, T.Kotschy 614-1, no: 167 (W, foto!);
Osmaniye: Yarpuz road, 15. km, 936 m, 1.07.2010, P. brutia and Quercus mixed forest, 37°S 26'90590"E,
41°057'49"N, M.Ozt 1589 & A Duran, S.Tutas (MR), ibid., 1.07.2010, M.Oz 1590 & A.Duran, S.Tutas (MR); Hatay:
Daortyol, near Topaktas (yayla) village, Akman 225 (ANK); Hatay: Dértyol, Fagus orientalis forest, Amonos Mountain,
ca. 1350 m., 16.06.1966, Y.Akman 225 (G, foto!); Tarbas Mt., Cilicia, Sehe 233 (GE, JE, K foto!).
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Abstract

The purpose of this paper was to determine the effect of cold stratification, GA; and H,SO, scarification on
seed germination and to assign effective method for overcoming dormancy in some shrub species. Three treatments,
made were cold stratification, GA; and H,SO, scarification treatments. Cold stratification is efficient method to enhance
germination rate. Species having similar germination rate and location in same group could be assessed in breeding
programs, agronomical physiological studies / applications.

Key words: Shrub, Cold stratification, GAz and H,SO, scarification, Germination, Dormancy
1. Introduction

Shrubs, having different body structures and measures, could be easily separable from trees and other plants.
Area of shrubs covers large number of species and includes cultivated and uncultivated shrub forms (Sehirali, 1989;
Salisbury and Ross,1992; Seiler,G.J., 1998; Taiz and Zeiger, 2002). In scientific view, shrubs special life forms of
woody plants and their height is usually less than 5-6 m. Shrubs have long been used either on banks, slopes as a barrier
on traffic/garden or as forage crops for pastures in arid and semi arid regions, where shrubs arise promising plants of
rangelands in. Basic principle in pasture management in arid and semi arid regions is to balance hay production and
amount of grass, consumed by animals. The other principle in arid and semi arid regions where the limited amount of
precipitation falls is to provide the maximum benefit from the grass and to reach its maximum production. Therefore, to
establish harmony of trees, shrubs, pile rooted leguminous and shallow rooted grasses are the main purpose in
rangelands (Bradbeer,1988; Gezer et al., 2005).

An important part of rangelands is threatened by desertification in Turkey. Even drastically decrease in the
number of animals including sheep, and goat couldn’t stop the process of degeneration. The first applicable process is to
stop soil and water losses in rangelands that are under risk of erosion and desertification. In this point, one of the
effective remedial applications is to allow shrub species in poor rangelands. A number of shrubs can be used as ground
covers and like other ground covers, they should adapt to conditions found in the growing area. Green forage season is
then determining factor for livestock production in semi arid and arid rangelands. It was revealed that forming effective
insurance for short-term pasture and forage production, shrubs could plays important role to contribute quality and
quantity of pasture and forage production (Salisbury and Ross,1992).

One of the restrictive factor in pasture and forage production is germinability of seeds in terms of both seed
structure and environmental conditions. Biologically germination is going out of testa as a structure in embryo, capable
of forming normal plant. Most of seed of plants in the face of environmental conditions such as temperature, water,
oxygen to be appropriate, could germinate immediately; however, most of the seeds of plants couldn’t germinate even if
environmental conditions are not suitable to germinate (Bradbeer,1988; Lee et al., 2006). Eisvand et al. (2006) pointed
out that seed, just reached maturity usually needs a certain period to germinate. Besides, Govind Naik et al. (2010)
stated that when successful seed propagation is made, hard seed coat is main obstacle in good enough germination.

Despite presence of embryo and endosperm of seeds to germinate, internal or external factors of seed causes
plant growth stagnation is called dormancy. In other words, induced or enforced dormancy mostly occur and it is
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natural phenomena in pasture and forage plant seeds that most of the show dormancy in various degree and type. Seed
germination is initial development in plant life of plants including shrubs and an important part of plants have dormant
seed (Keller and Kollman, 1999; Keshtkar et al.,2008). Impermeability of testa for water and oxygen, mechanically
prevention of embryo by testa, incomplete growth in embryo, inhibitors in seeds for germination and growth are almost
seen as inhibitors in germination (Salisbury and Ross,1992; Prased et al.,1996). Once seeds having such germination
problems (dormancy, viability), some treatments such as H,SO, scarification (Song et al., 1990; Giines et al.,2009) cold
stratification (Rouhi et al., 2010), GA; (Prased et al.,1996; Kabar, 1997) generally allow to overcome dormancy. Song
et al. pointed out that (1990) using H,SO, scarification shows little effect to promote germination or to break down
dormancy in many species. Pacheco and Metos (2009) found that H,SO, scarification is efficient treatment to overcome
dormancy in Apeiba tibourbov seeds. But this treatment isn’t expected to break dormancy in all plant seeds. It is
inefficient in most plant species. Having hard-structure seed coat, some plant species doesn’t germinate, and their hard
cuticle doesn’t allow germinate of water. So cold stratification in wet send is safe method to break dormancy
(Bradbeer,1988; Lee et al.,2006). Keshtkar et al. (2008) reported that significant decreases were recorded in Ferula
ovina and Ferula gummosa in both cold stratification and GA; treatments. Besides, cold stratification significantly
increased germination percent and this percent increased with increasing stratification period (Keller and Kollman,
1999; Eisvand et al.,2006). Studies related to GA; treatment cited that GA; treatment increases germination rate of
many plants (Chvancern et al.,2004; Prased et al.,1996; Salisbury and Ross,1992) and significantly affects physiological
and metabolic characteristics of seeds(Seiler,1998, Chvancern et al.,2004). Rouhi et al(2010) found that cold
stratification for 49 days is better treatment on breaking dormancy of waterlily seeds than GA; Zincirkiran et al,(2010),
concluded that eight weeks of moist stratification gave best results after 30 minutes H,SO, scarification to remove
physical and physiological dormancy in seeds of C.siliwuastrum L. Gezer et al.(2005) revealed that cold stratification
for at least 3 months is necessary to obtain enough germination in Sorbus domestica L. Zapata el al. (2008) found that
scarification with H,SO, scarification and cold stratification had no effect on Euphorbia lathyris L., whereas hydration
and germination in constant darkness at 23 °C gave best germination rate. The purpose of this paper was to determine
the effect of cold stratification, GA; and H,SO, scarification on seed germination and to assign effective method for
overcoming dormancy in some shrub species.

2. Materials and methods

This study was carried out in laboratory and greenhouse conditions of Anatolian Agricultural Research
Institute in Eskisehir province of Turkey in 2009. Seeds of 30 shrub species, were collected in Eskisehir, Bilecik and
Afyon provinces during the years of 2008-2009. Shrub species gathered were given in Table 1.

Table 1. Shrub species gathered and used in the study

No Shrub Species No Shrub Species
1 CistuscreticusL. 16 | Mahonia aquifolium (Prush.) Nutt.
2 Phillyrea latifolia L. 17 | RubuscaesiusL.

3 Buxus sempervirens L. 18 | JasminumfruticansL.

4 | Smilaxexcelsal. 19 | Crataegus marginatus L.

5 | Sorbusdomestica L. 20 | Rhuscoriaria L

6 Paliurus spina-cristi Miller. 21 | Crataegus marginatusL.

7 Gypsophila sphaerocephala Fenzl ex Tchihat. 22 | Rosacaninal.

8 | Cotoneaster integerrimus Medik. 23 | Euonymus europaeus L.

9 | ClematisorientalisL. 24 | Pyracantha coccinea Roemer.
10 | Gonocytisus angulatus L. 25 | ViscumalbumlL.

11 | Colutea cilicica Boiss. 26 | Sorbusarial.

12 | DorycniumgraecumL. 27 | Acer campestre L.

13 | Cephalaria procera Fisch. 28 | Euonymus latifolius L.

14 | Globularia trichosantha Fisch. 29 | Cotoneaster horizontalis Dcne.
15 | Coluteacilicia Boiss. 30 | Cotaniester lacteus W.W. Sm.

Seeds of shrub species were sterilized by soaking in 5% sodium hypochlorite (NaOCI), solution for 10 min
then rinsed with sterilized water before treatments. Seed germination processes after all treatments, Though GA; and
H,SO, scarification were conducted in laboratory and cold stratification treatment was performed in greenhouse
conditions. Three treatments, made were cold stratification, GA; and H,SO, scarification. Cold stratification: Seeds
were kept at 3-4°C in wet sand conditions for 60 days before the germination test (Seiler,1998, Chvancern et al.,2004;
Keshtkar et al., 2008; Subagi and Giivensen 2010 ). GA3 treatment: Seeds were treated with GA; (SIGMA, Germany,
90%) was added to distil water (500ppm). Seeds were soaked in GA; solution in light at room temperature for three
days (Kabar, 1997; Kése, 1998; Eisvand et al.,2006). H,SO, scarification: Seeds were immersed in H,SO, scarification
(98%) for 10 min, then rinsed with distilled water (Song et al., 1990; Giines et al.,2009). When all treatments were
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finished, seeds were put into germinator with alternative light/darkness and temperatures of 10°C N, 22°C D.
Germinated seeds were counted and removed every 24 h for 60 days. For germination applications, 100 seeds were used
for germination tests having three replication. Seeds in sterile petri dishes were put in double layered Whatman No.1
filter paper and moistened with 5 ml of distilled water. Once tip of the radicle was grown free of the seed coat, seed was
accounted for germinated (Auld et al., 1988). Mean germination time was calculated as follows (Keshtkar et al.,2008):
Gr: X (number germinating since n-1)/ n Where:
Gr: Germination rate, n: The days of incubation

3. Results

Three applications to increase germination on some seeds of shrub were made and variance analysis table was
given in Table 2.

Table 2. Variance Analysis Table of Species and Treatments

Sour ce of Variation Degr ee of Freedom Meansof S.S. F Value
Replication 1 49.09 71.26*
Application 2 5316.24 7717.19**
Error-1 3 0.69
Species 29 990.17 385.38**
Appl x Species 58 525.79 204.64**
Error 87 2.57
Mean 179 391.72

CV(%): 116.19

As seen in Table 2, the effect of treatments applications on germination rates, differences between shrub
species and their interaction were found to be important at 1 %. Bigger F value was taken from shrub species. It assign
that there are big variations in genotypic structures Keller and Kollman, (1999) says that different shrub species
naturally have various genotypic structures causing different germination rate and growth shrub genotypes are mostly
wild plants and in uncultured characteristics having seed coat or dormant embryo, some shrub species
couldn’germinate until dormancy, originated from either hard-thick structure of seed coat or embryo is broken down;
germinability could increase when suitable environmental conditions occur or seeds need some applications such as
cold. GA; or H,S0O, scarification etc. Cold stratification is safe and important method to break down and to increase
germination rate (Keshtkar et al.,2008). Besides, the effect of treatments on shrub species for germination rates was
given in Table 3.

Treatments significantly caused on germination rates of species (p<0.01) and the highest effect on germination
rate belonged to cold stratification (21.74%), whereas H,SO, scarification had the lowest one (2.98 %). Differences
among species for germination were found to be significant at 1%. Due to differences in genotypic characteristics in
shrub species, plant behaviors such as germination and growth are naturally different (Keller and Kollman, 1999;
Eisvand et al.,2006). Significant difference among species (P<0.01) corroborate this expectations or idea. The highest
germination rate was taken from Clematis orientalis L. (46.47%). However Buxus sempervirens L. (1.80%), Crateagus
marginatus L. (0.00%), Rhus cariaria L. (0.40%), Crateagus marginatus L. (0.40%), Rosa canina L. (1.00%),
Euonymus europaeus L. (0.40%),Viscum album L. (0.40%), Acer campestral L. (0.40%), Euonymus latifolius L.
(0.80%), and Cotaniester lacteus W.W. Sm.(0.40%) showed no germination rate. Having no germination rates species
may be dormant or they don’t have viable seed. Once viability tests such as tetrazolium are seed, the circumstances of
seed having no germination rate could be determined.

Interaction between shrub species and applications was determined as significant (P<0.01). Germination rates
for each applications seemed to be significantly different for instance, germination rate in Clematis orientalis L. was
46,47%. But in cold stratification no germination occurred in Acer campestre L. (0.40%) in all applications. Though
similar germination rates of ranges in species for each application were expected, these contradictory results made
interaction significant at 1%. It’s hard to expect that all species have some or similar genotypic characteristics (Govind
Naik et al., 2010) and most species eventually have different germinability (Salisbury and Ross,1992).

Similarities and dissimilarities of species with regard to germination rates were given in Figure 1. This figure
showed that species were divided into four groups in terms of germination rates. Clematis orientalis L, Phillyrea
latifolia L, Pyracantha coccinea Roemer, Gonocytisus angulatus L, Sorbus domestica L. joined in Group 1. Besides,
Smilax excelsa L, Globularia trichosantha Fisch. , Cotoneaster horizontalis Dcne., Gypsophila sphaerocephala Fenzl
ex Tchihat, Colutea cilicia Boiss., Cistus creticus L, Jasminum fruticans L. and Sorbus aria L. denoted similar results
and get into some group (Group 2). Another group consisted of Paliurus spina-cristi Miller, Cephalaria procera Fisch
et Lall, had similar germination rates for three applications and ranged in Group 3.
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Table 3. The Effect of Treatments on Shrub Species for Germination Rates

55

Species Cold GA;3 H,SO, Mean

1 | CistuscreticusL. 63.40 15.00 0.00 26,13 E

2 | Phillyrealatifolia L. 30.10 70.00 14.60 38,23 B

3 | Buxus sempervirensL. 1.20 3.00 1.20 1,80 MO

4 | Smilax excelsa L. 34.60 8.00 14.60 19,07 GH

5 | Sorbus domestica L. 81.20 3.00 0.00 28.07 D

6 | Paliurus spina-cristi Miller. 0.00 19.00 5.70 8.23 K

7 sophila sphaerocephala Fenzl ex Tchihat. 41.20 16.00 1.20 19,47 GH

8 | Cotoneaster integerrimus Medik. 1.20 0.00 7.90 3,03 LM

9 | Clematisorientalis L. 79.00 57.00 3.40 46,47 A
10 | Gonocytisus angulatus L. 39.00 26.00 25.70 3023 C
11 | Colutea cilicica Boiss. 19.00 8.00 3.40 10,13 J
12 | DorycniumgraecumL. 5.70 0.00 1.20 2,30 LN
13 | Cephalaria procera Fisch. 0.00 21.00 0.00 7,00 K
14 | Globularia trichosantha Fisch. 34.60 0.00 1.20 1193 IJ
15 | Colutea cilicia Boiss. 41.20 25.00 3.40 2253 F
16 | Mahonia aquifolium (Prush.) Nutt. 0.00 3.00 0.00 4,00 L
17 | RubuscaesiusL. 0.00 3.00 0.00 1,00 NO
18 | Jasminumfruticans L. 54.60 10.00 1.20 2193 F
19 | Crataegus marginatus L. 0.00 0.00 0.00 0,00 O
20 | Rhuscoriaria L. 1.20 0.00 0.00 0,40 NO
21 | Crataegus marginatusL. 1.20 0.00 0.00 040 O
22 | Rosa canina L. 0.00 3.00 0.00 100 O
23 | Euonymus europaeus L. 0.00 0.00 1.20 040 O
24 | Pyracantha coccinea Roemer 12.30 41.00 0.00 17,77 H
25 | ViscumalbumL. 0.00 0.00 1.20 040 O
26 | SorbusariaL. 59.00 1.00 0.00 20,00 G
27 | Acer campestre L. 1.20 0.00 0.00 040 O
28 | Euonymus latifolius L. 1.20 0.00 1.20 0,80 NO
29 | Cotoneaster horizontalis Dcne. 41.20 0.00 0.00 17,73 |
30 | Cotaniester lacteus W.W. Sm. 0.00 0.00 1.20 040 O
Mean 21.74 11.00 2.98 11.90

L.S.D. (%): Treatments: 0.75, Species: 2.45, Treatments x Species: 3.46
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Figure 1. Dendogramic analysis of shrub species
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Moreover, Cotoneaster integerrimus Medik., Mahonia aquifolium (Prush.) Nutt, Dorycnium graecum (L)Se, Buxus
sempervirens L, Rubus caesius L, Rosa canina L, Crataegus marginatus L, Rhus coriaria L, Crataegus marginatus L,
Acer campestre L, Euonymus europaeus L, Viscum album L, Cotaniester lacteus W.W. Sm. and Euonymus latifolius (
L.) Mill Engl. were evaluated in Group 4.

Determining similarities of applications by dendogram were showed in Figure 2. Dendogramic analysis
revealed that GA; and H,SO, scarification applications were considered in Group 2, rather than cold stratification in
Group 1.

Similarity
B5,14
78,76
59,38
100,00 — —
w X Hzs04
Y arables
1
2

Figure 2. Dendogramic analysis of treatments.

This mean that cold stratification gave different germination results than that of GA; and H, SO,. All analysis
assigned that cold stratification alone is more efficient in germination of shrub species.

4, Conclusions

As a result, cold stratification treatment was found as the most efficient method to increase germination rate in
shrubs and it could be safely used in when germination problems are come across in dormant seeds. Besides, GAz and
H,SO, treatments are also be used in similar germination studies. Shrub species in same same groups could be assessed
that they have similar germination characteristics. Further studies are needed to determine genotypic and phenotypic
characteristics of shrub species..
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Abstract

Nepeta baytopii (sect. Schizocalyx) and N. sorgerae (sect. Subinterruptae) are the two endemic species of the
genus Nepeta L. in Turkey. In this paper, this two Nepeta species which are in two different sections are examined
anatomically. In this study, it was investigated on stem-leaf anatomy and trichomes micromorphology of these Nepeta
species in order to improve our knowledge of its anatomy for systematics and to help separate the species. The
anatomical characters of the species, such as stem and leaf are described in detail. The anatomical results were
compared to the same investigations done before. In anatomical studies, cross-sections of stems and leaves were
examined and are supported by illustrations and photographs. Also, trichomes in stems and leaves were investigated by
LM and SEM. Anatomical characters of the species were observed to be similar to the usual features of Lamiaceae
anatomy. Finally, these two species are different for serriate of pericycle, collenchyma, xylem and phloem. And the
trichome covers of these two species are different from each other.

Key words: Anatomy, Endemic, Nepeta baytopii, Nepeta sogerae, Trichome
1. Introduction

Nepeta L. is one of the largest genera in Lamiaceae (subfam: Nepetoideae, tribe Mentheae). Nepeta has
approximately 300 species are distributed in sout-west and central Asia, Europe, North Africa and North America. The
main diversity center of the genus Nepeta are South-west Asia and Western Himalayas (Pojarkova 1954; Hedge 1986;
Jamzad et al. 2000; Harley et al 2004).

Turkish Nepeta is represented by 44 taxa of which 22 are endemic to Turkey. Most of the species and
endemics are distributed in East Anatolia and the Taurus mountains in Turkey. Endemism rate of the genus is 50%
(Hedge & Lamond, 1982; Guner et al., 2000; Dirmenci, 2005).

Many of these species are often perennial herbaceous and pleasantly aromatic, rich in essential oils, and of
potential economic interest (Kaya & Dirmenci, 2008). These species are known as catnip or catmint because of their
effect on cats. The main component is nepetalactone. Some species are used in the traditional medicine of many
countries of the Mediterranean area as diuretic, diaphoretic, antitussive, antispasmodic, anti-asthmatic, febrifuge,
emmenagogue and sedative agents (Rapisarda et al., 2001). Also, N. meyeri and N. racemosa are used as herbal tea and
spices in East Anatolia in Turkey.

There are many cytological, palynogical and nutlet morphology studies about Nepeta species. Also, anatomical
studies were encountered about Nepeta species in a few literatures, too. Anatomical and morphological studies were
investigated with Nepeta species growing around Eskisehir, by Kaya et al.(1991). Morphological and anatomical
investigations about N. caesarea Boiss. were studied by Kaya et al. (1997). Also, the genus Nepeta was studied
palynologically in Turkey (Celenk et al. 2008).

Also, there are new investigations about nutlet micromorphology of some species in the genus Nepeta. Nutlet
surface micromorphology of Nepeta species growing in Turkey were investigated by Kaya and Dirmenci (2008). There
are some investigations which were studied Budantsev and Lobova (1997) about fruit morphology and anatomy of
Nepeta species.
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In this study, two local endemic species, N. baytopii Hedge & Lamond (sect. Schizocalyx Pojark.) and N.
sorgerae Hedge & Lamond (sect. Subinterruptae Budantz.), were investigated and described in detail for anatomical
characters. Turkish name of these species are known as N. baytopii “Pembe Kedinanesi”; N. sorgerae “Nemrut
Kedinanesi”. These species are only known type locality and the vicinity. Also, N. baytopii and N. sorgerae were
included in “Critically Endangered Category-(CR)” according to IUCN criteria (Dirmenci et al. 2004). There is not any
study about their anatomical structure. We studied with light microscopy (LM) and scanning electron microscopy
(SEM) for their trichomes cover.

2. Materials and methods
2.1 Plant material
The main materials of this investigation are N. baytopii (Figure 1) collected from between Lice (Diyarbakir)

and Geng (Bing6l) in Turkey. Plant is perennial, stems arcuate ascending, 25-70 cm, shortly and retrorsely pilose with
scattered longer spreading trichomes and sessile glands.

1

w

Figure 1: General appearance and inflorescence of Nepeta baytopii in Turkey

N. sorgerae (Figure 2) collected from Adiyaman-Nemrut mountain in Turkey. Plant is perennial, too. Stems
ascending-erect, 25-60 cm, branched from the base, densely glandular-villous with long and short glandular trichomes
on stem and leaves.

Voucher specimens belonging to two species (N. baytopii: Dirmenci (3712) & Akgigek, N. sorgarae:
Dirmenci (3705a) & Akgcicek) are deposited in Necatibey Faculty of Education Herbarium in Balikesir University,
Turkey.

2.2 Anatomical analysis

The specimens collected from growing area put in private bottles which has 70 % alcohol and labeled for
anatomical investigations. Midrib of leaves and stems from fully flowered plants were used for anatomical study. Cross-
sections of leaves and stems were made manually by razor.

The sections were cleared with cloral hydrat and stained phloroglucinol-HCL solutions (Yakar-Tan, 1982). The
photographs of fixed preparation had been taken with Olympus BX51 microscope and Nikon Eclipse E600 microscope.
Leaf and stem cross-sections had been investigated on Nikon Alphaphot YS trinocular microscope with drawing
attachment.

Trichome micromorphology was studied by Tabletop scanning electron microscopy (SEM). For SEM, small
pieces of leaves and stem were fixed on aluminum stubs using double-sided adhesive. The SEM micrographs were
taken in a NeoScope JCM-5000 at an accelerating voltage of 10 kV.
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3. Results

3.1 Anatomical results
3.1.1 Stem anatomy

Cross-sections taken from the middle part of the stem were observed as follows.
Nepeta baytopii

The epidermis is composed of a single layer of almost square, compactly arranged cells. The upper surface is
covered with a curly cuticle and contains glandular and eglandular trichomes (Figure 4, 5). 1-4-celled (1 and 2 celled
are more densely) had been found as eglandular trichomes. Two types glandular trichomes were encountered: capitat
and peltat types. There were three types of capitat glandular trichomes: 1) Unicellular head and bicellular stalk, 2)
Bicellular head and unicellular stalk, 3) unicellular head and unicelleular stalk (Figure-16A-a, b, c). The third type was
more densely. The collenchyma tissue, which is located immediately under the epidermis, is 5-8-layered on the corners.
Parenchyma tissue, which is 1-3-layered in the corners and 4-5-layered in between the corners, is composed of irregular
shape cells under collencima tissue. Singled-layer endodermis under parenchyma tissue, is composed of usually
rectangeled. Scleranchymatic pericycle tissue is 1-2-layered and is only area under alignment of stem’s corner. The
phloem is 6-8-layered which is under the pericycle. There is xylem under the phloem tissue. The pith consists of large
orbicular or polyhedral parenchymatic cells. Those cells underlying the xylem are thin-walled (Figure 6 and Table 1).
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Figure 4: Nepeta baytopii. Cross-section of stem. a: General appereance of stem, b: The corner of stem, c: The region
of between the corners.
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Figure 5: SEM photomicrographs of Nepeta baytopii’s stem. A: Glandular and eglandular trichomes, B: Eglandular
trichomes.
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Figure 6: Nepeta baytopii. Cross-section of stem. (ct:cuticle, ep:epidermis, co:collenchyma, en:endoderma, sc:
scleranchyma, ph: phloem, xy: xylem, pr:parenchyma).

Nepeta sorgerae

Epidermis is a single-layered with rough cuticle which is the most outer layer. There are two types trichomes
(glandular and eglandular trichomes) (Figure 7, 8). 1-4-cellular eglandular trichomes (especially 1-2-cellular) are
densely. Three types of capitate glandular trichomes: 1) Unicellular head and bicellular stalk, 2) Bicellular head and
unicellular stalk, 3) Unicellular head and unicellular stalk (Figure 16B-b, ¢, d). And there are peltat type glandular
trichomes. The collenchyma tissue, which is located immediately under the epidermis, is 5-8-layered on the corners.
Under collenchyma, parenchyma tissue, which is 1-2-layered in the corners and 4-5-layered in between the corners, is
composed of irregular shape cells. Singled-layer endodermis under parenchyma tissue is composed of usually
rectangeled. Scleranchymatic pericycle tissue is 1-5-layered and is only under alignment of stem’s corner. The phloem
which is under the pericycle is 5-7-layered. There is xylem under the phloem tissue (Figure 9 and Table 1).
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Figure 9: Cross-Section of stem in Nepeta sorgerae (t:trichome, ct:cuticle, ep:epidermis, co:collenchyma,
en:endoderma, sc: scleranchyma, ph: phloem, xy: xylem, pr: parenchyma).

3.2.2 Leaf anatomy
Cross-sections taken from the leaves were observed as follows.

Nepeta baytopii

Both epidermises adaxial and abaxial of the leaf are covered with a thin cuticle. There are glandular and
eglandular trichomes (Figure 10, 11). Eglandular trichomes are 1-5-cellular (Figure 16A). 2-3-cellular trichomes are
more densely. Glandular trichomes are two types: Capitate and peltate. The capitate types are unicellular head and
bicellular stalk or unicellular head and unicelleular stalk (Figure 16A- a, b, c). Stomata type is hygromorphic. In the
midrib, there are 4-5-seriate collenchymatous cells under the upper and lower epidermis. The xylem faces towards the
upper surface while the phloem faces the lower epidermis. Phloem tissue is under xylem and it is 5-7-seriate. 3-4-seriate
scleranchymatic tissue is under phloem layer. Scleranchymatic tissue and ensuing 6-8-seriate collenchymatic tissue
make up center vein of a leaf’s denticulate region. The mesophyll is differentiated into an elongated 3-5-seriate spongy
parenchyma and 2-seriate palisade tissue. Spongy parenchyma is under the palisade tissue (Figure 12 and Table 2).
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Figure 10

Figure 11: SEM photomicrographs of Nepeta baytopii’s leaf. A: The abaxial of leaf, B: The adaxial of leaf.
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Figure 12: Cross-section of leaf in Nepeta baytopii (ue: upper epidermis, pp: palisate parenchyma, sp: spongy
parenchyma, xy: xylem, ph: phloem, co: collenchyma, le: lower epidermis, ct: cuticle).

Nepeta sorgerae

Both epidermises adaxial and abaxial of the leaf are covered with a thin cuticle. Glandular and eglandular
trichomes are seen between epidermis cells (Figure 13, 14). Eglandular trichomes are 1-5(-8)-cellular (Figure 16B). 1-2-
cellular trichomes are more abundant. Glandular trichomes are two types: Capitate and peltate. The capitate trichomes
are three types. These are unicellular head and bicellular stalk, unicellular head and unicelleular stalk or bicellular head
and unicellular stalk (16-B, b, c, d). 4-6-seriate collenchymatic tissue is in the midrib region upper and lower
epidermises. Xylem tissue is under the collenchyma. Phloem tissue is under xylem and it is 5-7-seriate. 3-4-seriate
Scleranchymatic tissue is under phloem layer. Scleranchymatic tissue and ensuing 6-8-seriate collenchymatic tissue
make up center vein of a leaf’s denticulate region. The mesophyll is differentiated into an elongated 3-5-seriate spongy
parenchyma and 2-seriate palisade tissue. Spongy parenchyma is under the palisade tissue (Figure 15 and Table 2).

Figure 13: Nepeta sorgerae. Cross-section of leaf. a: General apperance of leaf, b: Midrib region.
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Figure 15: Cross-section of leaf in Nepeta sorgerae (ue: upper epidermis, pp: palisate parenchyma, sp: spongy
parenchyma, xy: xylem, t: trichome, ph: phloem, co: collenchyma, le: lower epidermis , ct: cuticle).

4. Discussion
4.1 Sem

Stems anatomy of the investigated species were compared. And that is shown, The first ostensible differency is
their trichomes cover. Also, scleranchymatic cells are 1-2-seriate in N. baytopii but 1-5-seriate in N. sorgerae.
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Table 1. The com

arison of stem anatomical characteristics of studied Nepeta baytopii and Nepeta sorgerae

Stem Eglandular Glandular trichome Schlerenchymatic | Phloem
trichome Capitate Peltate pericycle
N. baytopii 1-4 cellular 1.Unicellular + 1-2-seriate 6-8-seriate
1-2 cellular head and 1-2
denser cellular stalk
N. sorgerae 1-6 cellular, 1.Unicellular + 1-5-seriate 5-8-seriate
1-2 cellular head and
denser bicellular stalk
2.Bicellular
head and
unicellular stalk
3.Unicellular
head and

unicellular stalk

Also, our investigation is compared with Kaya et al.’s (1991), 1-2-cellular eglandular trichomes of N. baytopii
and N. sorgerae are densely but in N. congesta Fisch et Mey. var. congesta Fisch et Mey. and the others (N. italica L.,
N. nuda L. subsp. nuda, N. stricta (Banks et Sol.) Hedge et Lamond. var. stricta (Banks et Sol.) Hedge et Lamond) 1-3-
cellular eglandular trichomes are denser. Glandular trichomes are almost same properties in all species.

Also, Kaya et al. (1991) reported that 1-3-seriate scleranchymatic cells and 7-11-seriate phloem tissue in their
investigated species. Unlike the other species, scleranchymatic cells 1-2-seriate in N. baytopii and 1-5-seriate N.
sorgarae. As phloem tissue is almost same each other of our species, it is more seriate layer in the other taxa. Kaya et
al. (1991) found 9-12-seriate collenchyma layer on the corners in their investigations but in our examination it is shown
that, N. baytopii and N. sorgarae have 5-8-seriate collenchyma layer.

4.2 Leaf

The adaxial epidermis cells are bigger than the abaxial epidermis cells. The stomata type is diacytic and stoma
cells are hygromorphic. Eglandular trichomes density is different between two species. As 2-3-celled-trichomes are
denser on N. baytopii, 1-2-celled-trichomes are denser on N. sorgerae. Parenchymatic tissue of these two species is

almost same.

Table 2. The com

arison of leaf anatomical characteristics of studied Nepeta species

L eaf Eglandular Glandular trichome Palisate Spongy
trichome parenchyma parenchyma
Capitate Peltate
N. baytopii 1-5 cellular 1.Unicellular + 2-seriate 3-5-seriate
2-3 cellular head and
denser unicellular stalk
2. unicellular
head and
bicellular stalk
N. sorgerae 1-5(-8) cellular, | 1.Unicellular + 2-seriate 3-5-seriate
2-3 cellular head and
denser unicellular stalk
2. Unicellular
head and
bicellular stalk
3. Bicellular
head and
unicellular stalk.
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Kaya et al. (1991) investigated N. italica, N. nuda subsp. nuda, N. congesta var. congesta, N. stricta var stricta
taxa and there were no differences between these taxa anatomically. In our investigation, there are some differences
between N. baytopii and N. sorgera’s anatomic structure. In point of number of palisate and spongy parenchyma layer,
some differences were determined between our investigated species and Kaya et al. (1991) investigated taxa. As
palisate parenchyma is 2-serried in N. baytopii and N. sorgerae, this tissue is 3-serried in N. congesta var. congesta and
the other taxa. As seen that, spongy parenchyma is 3-5-serried in our investigated species, but uniserried in N. congesta
and the other species. 1-2-celled eglandular trichomes are denser in N. baytopii and N. sorgerae when compared with N.
congesta var. congesta. Stomata level is upper than epidermis level on all taxa (hygromorf type).

4.3 Sem and Leaf Trichomes

Glandular trichomes are important taxonomic characters in Lamiaceae (Cantino, 1990; Navarro and El Oualidi,
2000). The trichome types in the stems and leaves of each species are shown in Figure 16. They are generally more
common on the abaxial than the adaxial surface leaves. On the stems of each species, 1-2-celled trichomes are the most
frequent trichomes type. On the leaves of each species, 2-3-celled trichomes are the most frequent type.

Obviously, the density of trichome distribution in N. baytopii is less than in N. sorgerae. Also, only 8-celled
eglandular trichomes (Figure 16-B,e) and 6-celled eglandular trichomes (Figure 16-B,t) were encountered in N.
sorgerae. Both of the two species share the same types of glandular trichomes but different types of glandular trichomes

were encountered in N. sorgarae (Table 1 and Table 2).
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Figure 16: Stem and leaf eglandular and glandular trichomes. A: Nepeta baytopii, B: Nepeta sorgerae.

With this all observed properties, N. baytopii and N. sorgerae have general properties of Lamiaceae family and
the genus, but parenchyma, phloem, scleranchyma layer and trichome structure and density in stems and leaves show
some diffirences because of enviromental condition, climate, temperature, insolation and soil properties. Proximity
degree and properties of the species will put forth better with more detailed investigations in the future.
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Deter mining the usage ways and nutrient contents of some wild plantsaround Kisecik Town (Karaman/Turkey)
Ersin YUCEL™, Alime TAPIRDAMAZ *, ilkin YUCEL SENGUN ?, Giilgin YILMAZ', Ayse AK *

! Anadolu University, Faculty of Science, Department of Biology, Eskisehir, Turkey
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Abstract

In this study, wild plants consumed as food, animal feed and medicine by people living around Kisecik-
Karaman region and their usage ways were investigated. It is found that in this region there are wild plants belonging to
11 family (Zygophyllaceae, Chenopodiaceae, Compositae, Urticaceae, Anacardiaceae, Convolvulaceae, Guittiferae,
Malvaceae, Amaranthaceae, Boraginaceae, Labiatae) which consist of 17 taxa (Achillea millefolium subsp. millefolium
(Yarrow), Amaranthus albus (White pigweed), Chenopodium album var. album (Goosefoot), Cichorium intybus
(Chicory), Convolvulus arvensis (Bindweed), Heliotropium europaeum (Turnsole), Hypericum perforatum (St. John's
wort), Lactuca serriola (Prickly Lettuce), Malva neglecta (Mallow), Peganum harmala (Harmal), Rhus coriaria
(Sumach), Sderitis germanicopolitana subsp. germanicopolitana (Ironwort), Teucrium polium (Felty germander),
Thymus leucostomus var. leucostomus (Thyme), Tragopogon dubius (Salsify), Tribulus terrestris (Devil’s thorn),
Urtica dioica (Nettle). The plants those are generally consumed as food by people living in this region were reported as
Goosefoot, Chicory, Mallow, Sumach, Ironwort, Thyme, Salsify, Nettle. It is reported that Yarrow, St. John's wort,
Mallow, Harmal, Sumach, Felty germander, Thyme, Devil’s thorn, Nettle are used as medicinal plants, White pigweed,
Bindweed, Turnsole, Prickly Lettuce are used as animal feed while Yarrow and Sumach are also used for treatment of
animal diseases. It is also found that the highest protein content in the leaf was found at White pigweed (21,94 g.100g
1), in the body at Bindweed (11,55 g.100g™%) and in the root at Devil’s thorn (10,35 g.100g™).

Key words: Ethnobotany, Wild plant, Food, Medicine, Animal feed

*

Kisecik Kasabasi (Karaman) ve ¢evresinde bulunan baz yabani bitkilerin kullanim bi¢imleri ve besin 6gesi
iceriklerinin belirlenmesi

Ozet

Bu ¢alismada Karaman ili Kisecik kasabasi ve ¢evresinde gida, ilag ve hayvan yemi olarak kullanilan yabani
bitkiler, bunlarmn kullanim sekilleri ve protein igerikleri aragtirilmigtir. Bolgede 11 familyaya (Zygophyllaceae,
Chenopodiaceae, Compositae, Urticaceae, Anacardiaceae, Convolvulaceae, Guttiferae, Malvaceae, Amaranthaceae,
Boraginaceae, Labiatae) ait 17 taksonun (Achillea millefolium subsp. millefolium (Ayvadana), Amaranthus albus
(Bostan giizeli), Chenopodium album_ var. album (Sirken), Cichorium intybus (Karakavuk), Convolvulus arvensis
(Tarla sarmag1g1), Heliotropium europaeum (Kokar ot), Hypericum perforatum (Kantaron), Lactuca serriola (Sutli ot),
Malva neglecta (Ebegiimeci), Peganum harmala (Uzerlik), Rhus coriaria (Sumak), Sideritis germanicopolitana_ subsp.
germanicopolitana (Anadolu Daggay1-Kirgay1), Teucrium polium -(Koyun otu), Thymus leucostomus var. leucostomus
(Kekik), Tragopogon dubius (Coban ekmegi), Tribulus terrestris_ (Demir pitrak), Urtica dicica_ (Isirgan)) yoresel
olarak gesitli amaglarla tiiketildigi saptanmistir. Yorede yasayan halk tarafindan gida olarak yaygin sekilde tiiketilen
tirlerin Sirken, Karakavuk, Ebeglimeci, Sumak, Anadolu Daggay1, Kekik, Coban ekmegi, Isirgan oldugu belirlenmistir.
Ayvadana, Kantaron, Ebegiimeci, Uzerlik, Sumak, Koyun otu, Kekik, Demir pitrak, Isirgan tiirlerinin bazi hastaliklarin
tedavisinde kullanildig1 ve Ayvadana, Sumak tiirlerinin ayni zamanda hayvanlarda yaralarin tedavisinde etkili oldugu,
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Bostan glizeli, Tarla sarmagigi, Kokar ot, Siitlli ot’un ise hayvan yemi olarak kullanildig1 belirlenmistir. Bununla birlikte
yaprakta en yiiksek miktarda protein iceren bitki Bostan giizeli (21,94 g.100g™) iken, gévdede en yiiksek protein iceren
Tarla sarmagig1 (11,55 g.100g™) ve kokte en yiiksek protein igeren bitki ise Demir pitrak (10,35 g.100g™) bitkisi oldugu
bulunmustur.

Anahtar kelimeler: Etnobotanik, Yabanci ot, Gida, ilag, Hayvan yemi
1. Giris

Ulkemizin cografik yapisi ve iklim ozellikleri, son derece zengin bitki gesitliligine olanak saglamaktadir.
Anadolu’da 10.000°den fazla bitki tiiriniin yetistigi ve bunlardan 3.000 tiiriin endemik oldugu belirtilmektedir. Diinya
tizerinde ise 750.000-1.000.000 arasinda bitki tiiriniin bulundugu tahmin edilmekte olup bunlardan 500.000 kadari
tanimlanip isimlendirilmistir (Baytop, 1984). Ancak mevcut bitki ¢esitliliginin yan1 sira kullanilan bitki tiirii sayist ¢ok
az olup, bu say1 giin gectikce azalmaktadir. Giinlimiizde diinya genelinde gida olarak tiiketilen bitkilerin, yaklasik
olarak 20 tiirden elde edildigi bildirilmektedir. Gida olarak kullanilan yabani bitki tiirlerinin ise 10.000’nin {zerinde
oldugu rapor edilmistir. Cesitli nedenlerle ortaya ¢ikan kitlesel aglik, fakirlik, alim giicliniin azalmasi hali ile kitlik ve
savaglarda halkin beslenmek amaciyla bagvurdugu besin kaynaklarindan en onemlileri yabani bitkiler ve otlardir. Bu
yabani bitkilerin biiyiik bir boliimii halk tarafindan gida amagli kullanilmasina karsin bir kismi da baharat, ilag ve boyar
madde olarak kullanilmaktadir (Baytop, 1999).

Son yillarda saglik konusunda duyarliligin artmasi, artan hastaliklara karsi sentetik ilaglarin yetersiz kalmasi ve
yan etkilerinin saptanmasi, dogal iriinlerin kullanimina olan egilimi arttirmustir. Yabanci otlar tibbi agidan
degerlendirildiginde, insan ve hayvan sagligi i¢in kullanilan birgok ilacin hammaddesini bu yabanc1 otlarin olusturdugu
goriilmektedir. Diinya saglik teskilat1 (WHO)’ nin 91 iilkenin farmakopelerine (kodeks) ve tibbi bitkiler iizerine yapilmis
olan bazi yayinlara dayanarak hazirladig1 bir arastirmada, tedavi amactyla kullanilan tibbi bitkilerin toplam miktarinin
20.000 civarinda oldugu, ancak bunlarin 500 kadarinin tarimsal iiretiminin yapildigi ve degisik amagla kullanilan
bitkilerin ¢ok azinin farmakopelerde kayitl bulundugunu rapor edilmistir (Kirbag ve Zengin, 2006). Ulkemizde bulunan
tibbi bitki sayisinin 650 civarinda oldugu belirtilmektedir (Giincan, 1997).

Bircok bitki mikrobiyolojik, farmakolojik ve bitki savunma mekanizmasi bakimindan ¢ok yonli olarak
arastirilmaktadir. Son yillarda tibbi amaglarla kullanilan bitkilerin antimikrobiyal etkileri iizerine yapilan ¢aligmalarin
sayis1 artis gostermistir (Kirbag ve Bagci, 2000). Yabani bitkilerin, test edilen mikroorganizma tiiriine bagl olarak
degisen oranlarda antimikrobiyal etki gosterdigi bildirilmektedir (Kirbag ve Zengin, 2006). Anadolu’nun farkl
bolgelerinde yetisen bitkilerin saglik {izerine etkilerini belirlemek amaci ile yapilan bir ¢caligmada ise (Simsek vd.,
2002), yaygin olarak kullanilan bitkilerin Plantago sp., Malva sp., Rumex sp., Thymus sp., Urtica sp., Chenopodium sp.,
Rosa sp. oldugu ve halk arasinda bu tiirlerin genel olarak agri kesici, kanser, hemoroid, diyabet, romatizma ve ¢esitli
iltihapl rahatsizliklarm tedavisinde kullanildig1 belirlenmistir. Ulkemiz zengin bitki gesitliligine sahip olmasina karsin
maalesef farkli bolgelerde tiiketilen yabani bitkilerin tanimlanmasi, kullanim amaglar1t ve besin degerlerinin
belirlenmesine yonelik sinirli sayida ¢calisma bulunmaktadir (Yiicel ve Unay, 2008, Yiicel ve Tiiliikoglu, 2000).

Yapilan galismalar yenilebilen yabani bitkilerin vitamin ve mineral igerigi agisindan diger sebzelerle benzerlik
gosterdigini, hatta bu bitkilerin bazi besin 6gelerince daha zengin oldugunu ortaya koymaktadir (Yiicel ve Tunay,
2002). Farkli aragtirmacilar tarafindan yapilan c¢aligmalarda yabani kuskonmazin protein igeriginin kiiltiir
kuskonmazindan daha yiiksek oldugu belirlenmistir (Holland vd., 1992). Bunun disinda benzer yabani bitkilerin protein
icerikleri arasinda da farkliliklar gozlemlenebilmektedir ki bu farkliligin iriin cesitliliginden kaynaklanabilecegi
belirtilmektedir (Kaya vd., 2004). Yabani bitkilerin tiikketim sekilleri yoreye bagl olarak farklilik gostermektedir. Gida
olarak kullanilan bitkiler; ¢ig olarak, haslanarak veya haslanip siiziildiikten sonra igine bulgur, piring katilarak,
yumurtali veya yumurtasiz, sarimsakli yogurt ilave edilerek veya dolma seklinde kullanilmaktadir.

Yabani bitki tiiketiminin olduk¢a yaygin oldugu Kisecik kasabasi, Karaman ilinin kuzeybatisinda, Karadag'in
batisinda ciplak bir arazi iizerinde yer almaktadir, niifusu 1517°dir. iklim karasaldir, buna bagl olarak da bitki Grtisii
genellikle step bitkilerinden olugmaktadir. Bu bolgede arpa, bugday, nohut, fasulye ve seker pancari gibi tarla tarimi ve
kiigiikbag hayvancilig1 yaygindir.

Bu calismanin amaci, Karaman ili, Kisecik kasabasi ve ¢evresinde yasayan halk tarafindan gida, ila¢ ve hayvan
yemi olarak kullanilan yabani bitkilerin, bunlarin kullanim sekillerinin ve besin &gesi iceriklerinin belirlenmesidir.

2. Materyal veyontem

Bu ¢aligmada Karaman’in Kisecik Kasabasi ve ¢evresi arastirma alani olarak belirlenmis, bu bdlgede yetisen
ve ¢esitli amagclarla tiiketilen bazi yabani bitkiler arastirma materyali olarak secilmistir. Calisma iki ana baglik altinda
yiiriitiilmiistiir. Birinci bolimde onemli goriilen bazi bitkilere iliskin yerel kullanim bigimleri incelenmis, ikinci
bélimde ise bu bitkilerin kimyasal 6zellikleri aragtirilmistir. Belirlenen arastirma alaninda kullanilan yabani bitkilere ait
veriler toplanmis, veri toplama teknigi olarak anket kullanilmistir. Anketler, bu bolgede yasayan, %5 tizerinden segilen
ailelere tesadiifi 6rnekleme yontemi ile uygulanmig ve bu sekilde yorede tiiketilen bitki ¢esidi, kullanim amaci, tikketim
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sekli ve pisirme yontemleri aragtirilmistir. Belirlenen 17 adet bitkiden teknige uygun herbaryum ornekleri alinmis ve
tanimlamada Davis (1965-1988) esas olmak iizere Yiicel (2002)’den de yararlanilmistir. Caligmada materyal olarak
secilen yabani bitkilerin, yoresel olarak en yaygin kullanilan isimleri esas alinmig ve bitkilerin toplanma ve tiiketim
tarihleri yorenin ekolojik kosullarina gére degerlendirilmistir.

Bolgeden toplanan ve kullanim alanlart belirlenen bitkilerin kullanilan kisimlarinda (kok, goévde, yaprak,
tohum vb.) kimyasal analizler yapilmistir. Bitki 6rneklerinin protein igerigi; Kjeltec tam otomatik cihazi kullanilarak,
Semi-Micro Kjeldal yontemine gére (Aberoumand, 2008; Kacar ve Inal, 2008); sabit yag miktar tayini. Biichi
Extraction System B 811 (Yag ekstraksiyon cihazi) kullanilarak soxhlet yontemiyle (Dogan ve Basaoglu, 1985); ham
seliiloz igerigi VELP Scientifica Fiwe (Seliilloz ekstraksiyon cihazi) kullanilarak (Denek ve Deniz, 2004); mineral
madde (potasyum, sodyum) icerikleri yas yakma yontemi ile yapilmis olup, sonuglar Flame Fotometre cihazinda
okunmustur (Kacar ve inal, 2008).

3. Bulgular
3.1. Bitkilerin yerel kullanim bicimleri

Yapilan ¢alismalar sonunda Karaman ili Kisecik kasabasi ve ¢evresinde dogal olarak bulunan; Chenopodium
album var. album (Sirken), Cichorium intybus (Karakavuk), Malva neglecta (Ebegiimeci), Rhus coriaria (Sumak),
Sderitis germanicopolitana subsp. germanicopolitana (Anadolu Daggayi-Kirgay1), Thymus leucostomus var.
leucostomus (Kekik), Tragopogon dubius (Coban ekmegi), Urtica dioica (Isirgan) olmak (izere, toplam 8 taksonun
yiyecek olarak, Achillea millefolium subsp. millefolium (Ayvadana), Hypericum perforatum (Kantaron), Malva neglecta
(Ebegiimeci), Peganum harmala (Uzerlik), Rhus coriaria (Sumak), Teucrium polium (Koyun otu), Thymus leucostomus
var. leucostomus (Kekik), Tribulus terrestris (Demir pitrak), Urtica dioica (Isirgan) olmak Uzere 9 taksonun
hastaliklarin tedavisinde tibbi amagla tiiketildigi ve Amaranthus albus (Bostan guzeli), Convolvulus arvensis (Tarla
sarmagig1), Heliotropium europaeum (Kokar ot) ve Lactuca serriola (Sitli ot) olmak lizere 4 taksonun ise hayvan yemi
olarak kullanildig tespit edilmistir. Bolgede tiiketilen 11 familyaya ait toplam 17 bitki ¢esidinin toplanma ve kullanim
sekillerine ait bilgiler agagida verilmistir.

1- Achillea millefolium L. subsp. millefolium (Compositae)

Yoresel adi: Ayvadana

Toplanma zamani: Mayis-Haziran aylarinda toplanir.

Kullanimi: Bitkinin gida olarak tiiketimi bilinmemekle birlikte hayvan yemi olarak kullanimi belirlenmistir.

Cigekler tazeyken toplanir, yikanir, temiz bir bez {lizerinde veya silizge¢ yardimiyla yikama suyundan arindirilir.
Yikanan ¢icekler bez {izerine serilerek, direkt giines 15181 almayacagi ve iyi havalandirma kosullarina sahip bir odada
kurumaya birakilir. Kurutulmus ¢igekler dgiitiilerek toz haline getirilir, su ve un ile karigtirilarak hamuru yapilir. Bu
hamur soguk alginliginda bogaz gibi belli bir bolgeye sarilarak kullanilir.

Ayrica gegmiste arpa unu ile karigtirilarak yapilan hamur ise hayvanlardaki kurt 1siriklarinin tedavisinde kullanilmigtir
(Omer Tok).

2- Amaranthus albus L. (Amaranthaceae)

Yoresel adi: Bostan giizeli

Toplanma zamani: Yaz aylarinda toplanir.

Kullanim: Bitki taze halde bigilerek hayvan yemi olarak kullanilir.

3- Chenopodium album L. var. album (Chenopodiaceae)

Yoresel adi: Sirken

Toplanma zamani: ilkbahar ve yaz aylarinda toplanir.

Kullanimzt: Bitki borek, yemek ve salata olmak iizere farkli sekillerde tiiketilmektedir.

a. Sirken boregi: Bitkiler taze olarak toplandiktan sonra, kokleri, bozulmus yapraklari ve kuru dallari
uzaklagtirilarak iyice yikanir. Kuru bir bez {lizerine veya silizge¢ lizerine konularak suyun tamamen uzaklastirilmasi
saglanir. Daha sonra yapraklar kiiciik parcalar halinde dogranir. Ayrica domates, biber ve taze sogan dogranir. Tiim bu
karigima biraz beyaz peynir, bir miktar baharat ve zeytinyagi eklenerek karistirilir. Olusturulan bu karisim 6nceden
hazirlanmis olan yufka i¢ine konulur ve daha sonra sac {izerinde pisirilir.

b. Sirken salatasi: Bitkiler taze olarak toplanir, kuru yaprak, dal ve kokleri kesilerek uzaklagtirilir ve iyice
yikanir. Stizge¢ yardimiyla suyu uzaklastirilmis yapraklar dogranir. Dogranmig yapraklar tencereye alinarak haslanir.
Yapraklar haslandiktan sonra suyu siiziilerek bir bagka kabin i¢ine alinir. Bir miktar taze sogan dogranir ve haslanmis
yapraklarin iizerine eklenir. Son olarak karisima tuz ve limon eklenir. Yemegin yaninda salata olarak tiiketilir.

c. Sirken yemegi: Bitkiler taze olarak toplandiktan sonra, kokleri, bozulmus yapraklart ve kuru dallar
uzaklastirilarak iyice yikanir. Yikanmig yapraklarin suyu siizge¢ yardimiyla uzaklastirilir ve ardindan dogranir.
Dogranmis yapraklar tencereye alinarak haslanir. Haslanmis yapraklar kaptan ¢ikarilarak siizge¢ yardimiyla siiziiliir. Bir
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miktar taze sogan dogranir, i¢inde yag bulunan tavaya alinarak kavrulur. Kavrulmus soganlarin iizerine haslanmis
sirken yapraklar ilave edilir, bir siire pisirilir. Son olarak iizerine nar eksisi eklenir (Ayse Karatas).

4-Cichoriumintybus L. (Compositae)

Yoresel adi: Kara kavuk

Toplanma zamani: Nisan-Mayis aylarinda toplanir.

Kullanimz: Bitki salata olarak ve diiriim yapilarak iki sekilde tiiketilmektedir.

a. Kara Kavuk Salatasi: Bitki taze halde toplanir, kuru yaprak, dal ve kokleri kesilerek uzaklastirilir. Daha
sonra yikanir, yikandiktan sonra siizge¢ yardimiyla suyundan arindirilir ve bunu takiben dogranir. Dogranan bitkilerin
tizerine limon ve tuz eklenerek salata haline getirilir. Istendigi takdirde igine haslanmis patatesler soyulup dogranir ve
bu sekilde tiiketilir.

b. Diirim: Bitkiler yikanir, suyu siizge¢ yardimiyla uzaklagtirilir ve dogranir. Dogranan bitkiler daha énceden
hazirlanmis yufka i¢ine koyulur, diirlim sekline katlandiktan sonra ayranla birlikte tiiketilir (Meryem Tapirdamaz)

5-Convolvulus arvensis L. (Convolvulaceae)

Yoresel adi: Tarla sarmasigi

Toplanma zamani: Agustos-Eyliil aylarinda toplanir.

Kullanimi: Kurutularak veya taze halde hayvan yemi olarak kullanilmaktadir.

6-Heliotropium europaeum L. (Boraginaceae)

Yoresel adi: Kokar ot

Toplanma zamani: Yaz aylarinda toplanir.

Kullanimz: Bitkinin taze dal ve yapraklar1 hayvan yemi olarak tiiketilir.

7-Hypericum perforatum L. (Guttiferae)

Yoresel ad1: Kantaron

Toplanma zamani: Haziran-Temmuz aylarinda toplanir.

Kullanim: Bitki gida olarak kullanilmamasina karsin, tibbi amagla yaygin bir sekilde kullanilmaktadir.

Taze bitkiler toplandiktan sonra kurumus dallar, bozulmus yapraklar ve kokler kesilerek uzaklastirilir. Toplanan
kisimlar yikanir ve tiilbent {izerine serilerek veya slizge¢ yardimiyla sudan armndirilir. Temizlenmis dallar derin bir kap
icinde suda kaynatilir, elde edilen karigim bir tiilbent yardimiyla siiziiliir, elde edilen sivi kisim mayasil tedavisinde
kullanilmaktadir (Hiiseyin Tapirdamaz).

8-Lactuca serriola L. (Compositae)

Yoresel adi: Siitlii ot

Toplanma zamani: Agustos-Ekim aylarinda toplanir.
Kullanimu: Bitki bigilerek hayvan yemi olarak kullanilmaktadir.

9-Malva neglecta Wallr. (Malvaceae)

Yoresel adi: Ebegilimeci

Toplanma zamani: Cigekleri, yapraklari ve saplari, Haziran'dan Eyliil'e kadar toplanabilir.
Kullanimi: Bitki borek yapilarak ve tibbi amaglh olarak tiiketilir.

a. Ebegiimeci boregi: Bitkinin taze yapraklari toplanir, bozulmus yapraklar kesilerek uzaklastirilir ve daha
sonra yikanir. Yikanan yapraklar suyun uzaklagmasi i¢in siizgeg¢ veya bez iizerinde bir siire bekletilir. Yikanan yapraklar
dogranir. Bir miktar kuru sogan dogranir. Dogranmis soganlar igerisinde zeytinyagi bulunan bir kaba alinarak kisik
ateste pisirilir, lizerine bir miktar tuz eklenir. Pigirilmis soganlarin iizerine dogranmis ebegiimeci yapraklart eklenir ve
kisa bir siire pigirilir. Karigim daha 6nceden hazirlanmis olan yufka igine koyulur, karisimin yufka ig¢inden disari
cikmasini engelleyecek sekilde istege gore katlanir ve sac tizerinde pisirilir.

b. Tibbi amagh kullanimi: Ebegiimeci ayrica iltihap soktiiriicii olarak da kullanilir. Bitkinin dal, ¢igek ve
yapraklar1 toplanir, temizlenir ve suyu siiziiliir. Temizlenen bitki derin bir kap igerisine alinir, {izerine su eklenir ve
kaynatilir. Karigim temiz bir tiilbent yardimiyla siiziiliir, siiziilen sivi kisim bdbrek iltihabin1 gidermek amaciyla igilir.
Taze veya kurutulmus bitki su ile kaynatilarak icildiginde viicuttaki siskinligi gidermektedir (Fatma Tok).

10-Peganum harmala L. (Zygophyllaceae)
Yéresel adi: Uzerlik
Toplanma zamani: Ilkbahar ve yaz aylarinda toplanir.
Kullanimi: Bitkinin tohum veya tohumlu dallar tiitsii olarak ve dahilen kullanilmaktadir.
a. Tutsl: Temmuz-Agustos aylarinda olgunlagan tohumlar dallar ile birlikte toplanir ve dogrudan giines 15181
almayacak sekilde, hava akiminin iyi oldugu bir yerde kurutulur. Halk arasinda kurumus bitkiden yapilan tiitsi,
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nazardan korunmak igin kullanilmaktadir. Tohum ve dallar1 kor halindeki komiir tizerine koyularak tiitsii seklinde
kullanilir (Fadime Cetin).

b. Dahilen kullanim: Tohumlari suda kaynatilarak siiziilmiis sivi kisim igilir. Tohumlarin kurt disiiriic,
terletici ve yatistirict olarak kullanilir.

11-Rhus coriaria L. (Anacardiaceae)

Yoresel adi: Sumak

Toplanma zamani: Sonbahar aylarinda toplanir.

Kullanimz: Bitkinin meyveleri ve yapraklari ayr1 ayr1 olmak {izere iki tiirlii kullanim1 vardir.

a. Sumak Meyvesi: Sonbaharda olgunlasan meyveler toplanir, direkt gilines 1s1gima maruz kalmamalari
saglanarak hava akimimin iyi oldugu bir odada kurutulur. Kurutulmus meyveler 6giitiiliir ve sumak elde edilmis olur.
Toz halindeki sumagin suya koyulup bir siire bekletilmesiyle elde edilen karigim gargara olarak agizdaki yaralarin
tedavisinde kullanilir.

b. Sumak Yapraklari: Bitkinin taze yapraklari toplandiktan sonra yikanir. Yikanmig yapraklar siizgeg
yardimiyla sudan arindirilir. Temizlenmis yapraklar derin bir kap icerisinde su ile kaynatilir. Elde edilen karigim tiilbent
veya siizge¢ yardimyla siiziiliir ve siv1 kisim mide agrisi i¢in ve hayvanlarda yaralarin tedavisinde kullanilir (Omer
Tok).

Diger Kullanim: Ayrica bitkinin meyveleri toz haline getirilerek hayvanlarda kurt isirmasiyla olusan yaralarin
tedavisinde yara iizerine serpilerek kullanilmaktadir.

12-Sderitis germanicopolitana Bornm. subsp. germanicopolitana (Labiatae)

Yoresel adi: Anadolu Daggay1 (Kirgay1)

Toplanma zamani: Sonbahar aylar1

Kullanim: Bitki gida olarak kullanilmamasina karsin tibbi amagla olarak da kullanilmaktadir. Cigekleri

Cigeklendikten sonra bitki toplanir, bozulmus yaprak, kurumus dal ve koklerinden arindirilir ve daha sonra yikanir.
Yikanan bitkiler siizge¢ yardimiyla yikama suyundan uzaklastirilir. Hava akiminin saglikli oldugu bir odada, dogrudan
giines 1s181ina maruz kalmadan, temiz bir bez iizerinde kurutulur. Kurutulmus bitki, sicak su igine koyulup biraz
bekletilir ve ¢ay olarak tiiketilir (Ismigiil Coban).

13-Teucrium polium L. (Labiatae)

Yoresel adi: Koyun Otu

Toplanma zamani: Mayis-Haziran aylarinda toplanir.

Kullanimz: Bitkinin gida olarak kullanimi olmamakla beraber tibbi amagli kullanilmaktadir.

Bitkinin taze yaprak ve dallar1 toplanir. Toplanan kisimlar yikanir, yikanmig yapraklar suyun uzaklastirilmasi igin
stizge¢ veya bez iizerinde bekletilir. Temizlenmis yapraklar derin bir kap igerisinde su ile birlikte kaynatilir,
kaynadiktan sonra siizge¢ veya tiilbent yardimryla siiziiliir. Siiziilen siv1 kisim soguk alginlig tedavisinde kullanilir.
Temizlenmis yaprak, dal ve cicekler direkt giines 1s18ina maruz kalmayan ve hava akiginin diizenli oldugu bir odada
kurumaya birakilir. Kurutulmus bitkiler ogiitiilerek toz haline getirilir. Ogiitiilmiis bitkiler un ve suyla birlikte
karigtirtlarak hamur haline getirilir ve karin bolgesine sarilarak karin agrist tedavisinde kullanilir (Emine Tapirdamaz).
Kurutulmus ¢icek ve tohumlar: mide agrisini gidermek icin kullanilir.

14-Thymus leucostomus Haussnk. et Velen. var. leucostomus (Labiatae)

Yoresel adi: Kekik

Toplanma zamani: Mayis-Haziran aylarinda toplanir.

Kullanimu: Bitki kuru kekik halinde baharat ve tibbi amagli olarak kekik suyu seklinde kullanilmaktadir.

a. Baharat olarak kullanimi: Bitkinin taze yapraklar1 toplanir, yikanir. Sular1 uzaklastirmak iizere temiz bir
bez iizerine serilir veya siizge¢ kullanilir. Daha sonra bitkiler, hava akisi saglikli ve giines 1s18inin dogrudan niifuz
etmedigi bir yerde kurutulur. Kuru yapraklar 6giitiilerek toz haline getirilir ve baharat olarak kullanilir.

b. Kekik suyu: Bitkinin yapraklari tazeyken toplanir, bozulmus yapraklar uzaklagtirildiktan sonra yikanir.
Yikanan bitkiler siizge¢ i¢ine koyularak veya bez iizerine serilerek biraz kurulanir. Derin bir kabin igine alinir, iizerine
su eklenir ve kaynatilir. Daha sonra tiilbent yardimiyla siiziilerek kekik suyu elde edilir. Kekik suyu soguk alginlig1 ve
karmn agrisinin giderilmesinde kullanilir (Ayse Bayrak).

15-Tragopogon dubius Scop. (Compositae)
Yoresel adi: Coban ekmegi
Toplanma zamani: Nisan-Mayis aylarinda toplanir.
Kullanim: Bitki salata seklinde ve diiriim yapilarak iki sekilde tiiketilmektedir.
a. Coban Ekmegi Salatasi: Taze c¢oban eckmekleri toplanir, kuru yaprak, dal ve kokleri Kkesilerek
uzaklastirildiktan sonra yikanir. Yikandiktan sonra siizge¢ yardimiyla suyu uzaklastirilir, daha sonra dogranir.

Ersin YUCEL et al., Determining the usage ways and nutrient contents of some wild plants around Kisecik Town (Karaman/Turkey)



76 Biological Diversity and Conservation—4/ 3 (2011)

Dogranmis ¢oban ekmeklerinin iizerine limon ve tuz eklenerek salata seklinde hazirlanir. istege gore salatanin igerisine
haglanmis patatesler soyulup dograndiktan sonra eklenebilir.

b. Diirim: Yikanmis, suyu uzaklastirilmis ve dogranmis ¢oban ekmekleri daha 6nceden hazirlanmig yufka
i¢ine koyulur, katlanarak diiriim sekline getirildikten sonra ayranla birlikte tiiketilir (Meryem Tapirdamaz).

16-Tribulusterrestris L. (Zygophyllaceae)

Yoresel adi: Demir pitrak

Toplanma zamani: Agustos-Eyliil aylarinda toplanir.

Kullanim: Bitki gida olarak kullanilmamasina karsin tibbi amacla kullanilmaktadir.

Bitki taze halde toplanir, bozulmus yaprak, dal ve kokleri kesilerek uzaklastirilir ve yikanir. Daha sonra yesil kisimlari
ve yesil olan tohumlar1 derin bir kap igine alinarak iizerine su eklenir ve kaynatilir. Bu karisim bir slizgeg veya tiilbent
yardimiyla stiziiliir, siiziildiikten sonra elde edilen s1vi1, diz kireglenmesi tedavisinde kullanilir (Hiiseyin Tapirdamaz).

17-Urtica dioica L. (Urticaceae)

Yoresel adt: Isirgan

Toplanma zamani: Mart-Haziran aylar1 arasinda toplanabilir.

Kullanimz: Bitki gida olarak boregi yapilarak, mide agrisin1 dindirmek igin tibbi amagh olarak ve kanser tedavisinde
kullanilmaktadir.

a. Isirgan boregi: Bitkinin taze siirgiinleri eldiven ile toplanir, bozulmus dal ve yapraklar ile kokler kesilerek
uzaklastirilir, daha sonra hafifce yikanir. Yikanmis bitkiler yikama suyundan arindirilmak igin siizgeg igerisine koyulur
veya temiz bir bez iizerinde bir siire bekletilir. Temizlenmis bitkiler dogranir. Bir miktar kuru sogan dogranir ve bir kap
icerisine alinarak yagda kavrulur. Daha sonra kavrulmus soganlarin iizerine dogranmus isirganlar koyulduktan sonra
kavurmaya devam edilir. Karigima istege gore baharat ilave edilir. Daha sonra karisim dnceden hazirlanmis yufka icine
koyulur, istege gore katlanir. Hazirlanan borek sac lizerinde kisa siire pisirilir, daha sonra ¢ay, ayran gibi iceceklerle
tiketilir.

b. Tibbi amagh kullanimi: Isirganin taze dallar1 toplanir, bozulmus kisimlar kesilerek uzaklastirilir. Toplanan
bitkiler yikanir ve suyunun giderilmesi i¢in slizgeg iizerine alinir. Yikanmig isirganlar papatya ile birlikte derin bir kap
icerisine alinir, {izerine su eklenir ve kaynatilir. Karigim tiilbent yardimiyla stiziilir ve siiziilen sivi kisim igildiginde
mide agrisina iyi gelir. Ayrica suda kaynatildiktan ve siiziildiikten sonra elde edilen sivi, kanser tedavisi i¢in
kullaniimaktadir.

3.2. Bitkilerin Protein, Sodyum (Na), Potasyum (K), Sabit Yag -ve Ham Seltloz igerikleri

Belirlenen bitkilere iliskin yapilan kimyasal analiz sonuglari Tablo 1 ve Sekil 1°de verilmigstir. Tablo degerleri
incelendiginde, protein, sodyum, potasyum, yag ve seliiloz icerikleri, bitki tiirlerine gére ve bitki organlarina gore
degisim gostermektedir.

Incelenen bitki érnekleri igerdigi protein miktar1 bakimindan degerlendirildiginde koklerinde, en diisiik miktar
kantaron (0,13 ¢.100g™), en yiiksek miktar ise demir pitrakda (10,35 g.100g™); govdelerinde bulunan protein miktart
bakimindan karsilastirildiginda, en diisiik deger sumak (0,11 g.100g™), en yiiksek miktar ise tarla sarmasiginda (11,55
0.100g); yapraklarinda bulunan protein miktart bakimindan karsilastirildiginda; en diisiik miktar sitlii ot (0,09g.100g"
1), en yiiksek miktar ise bostan giizelinde (21,94 g.100g™) belirlenmistir (Tablo 1).

Bitkiler igerdigi sodyum miktar1 bakimindan degerlendirildiginde koklerinde, en diisiik miktar tarla

sarmasiginda (0,19 g.100g™), en yiksek miktar ise 1sirganda (34 ¢.100g"); govdelerinde bulunan sodyum miktar
bakimindan karsilastirildiginda, en diisiik deger kantaronda (0,08 g.100g™), en yiiksek miktar ise 1sirganda (2,89 g.100g"
b; yapraklarinda bulunan sodyum miktar1 bakimindan karsilagtirildiginda; en diisiik miktar tarla sarmasiginda (0,24
0.100g™), en yiiksek miktar ise bostan giizelinde (2,71 g.100g™) bulundugu belirlenmistir (Tablo 1).
Incelenen bitki &rnekleri icerdigi potasyum miktar1 bakimmdan degerlendirildiginde koklerinde, en diisiik miktar
kantaronda (0,14 g.100g™), en yiiksek miktar ise 1sirganda (6,31 9.100g™); gévdelerinde bulunan potasyum miktar
bakimindan karsilastirildiginda, en diisiik deger koyunotu (0,66 g.100g™), en yiiksek miktar ise iizerlik (6,83 g.100g™);
yapraklarida bulunan potasyum miktar1 bakimindan karsilastirildiginda; en diisiik miktar koyunotunda (0,91 g.100g™),
en yiiksek miktar ise sirkende (9,40 g.100g™) bulundugu belirlenmistir (Tablo 1).

Bu caligmada incelenen bitki drnekleri igerdigi sabit yag miktar1 bakimindan karsilastirildiginda, en disiik
miktar Tarla sarmagig1 (%0,33), en yuksek miktar ise Bostan Gizelinde (%6,74); ham seliloz miktar1 bakimindan
karsilastirildiginda, en diisiik deger Kara kavuk (%0,33), en yiiksek miktar ise Demir pitrak bitkisinde (%12,5);
bulundugu belirlenmistir (Sekil 1).
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Tablo 1. Kisecik ilcesi ve ¢evresinde bulunan bazi bitki tirlerinin protein, sodyum (Na) ve potasyum (K) icerikleri
Table 1. Protein, sodium (Na) and potassium (K) contents of some wild plants around Kisecik Town (Karaman/Turkey)

Bitki Turleri Organ | Protein Na K
(9.100g™) (9.100g") | (9.100g)
Ayvadana (Achillea millefolium subsp. millefolium) | Kok 3,31 2,10 0,66
Govde | 0,47 0,51 2,20
Yaprak | 9,19 1,50 3,74
Bostan Guzeli (Amaranthus albus) Kok 9,20 0,30 4,00
Govde | 6,03 0,30 2,48
Yaprak | 21,94 2,71 9,14
Sirken (Chenopodium album var. album) Kok 2,09 0,33 4,51
Govde | 1,28 0,37 1,20
Yaprak | 13,23 0,40 9,40
Kara kavuk (Cichorium intybus) Kok 5,50 2,78 2,97
Govde | 5,46 0,27 2,97
Yaprak | 0,18 0,61 4,77
Tarla sarmagig1 (Convolvulus arvensis) Kok 5,92 0,19 3,74
Govde | 11,55 0,12 3,74
Yaprak | 0,56 0,24 4,51
Kokar ot (Heliotropium europaeum) Kok 1,45 2,41 4,00
Govde | 5,81 2,11 6,57
Yaprak | 0,30 0,51 5,28
Kantaron (Hypericum perforatum) Kok 0,13 0,25 0,14
Govde | 1,50 0,08 0,91
Tohum | 2,21 0,32 2,97
Siitlh ot (Lactuca serriola) Kok 0,25 1,99 2,46
Govde | 2,25 0,78 1,94
Yaprak | 0,09 0,52 7,60
Ebeglimeci (Malva neglecta) Kok 0,63 2,06 1,69
Govde | 7,42 1,15 6,31
Yaprak | 16,86 1,36 1,69
Uzerlik (Peganum harmala) Kok 7,12 0,91 0,40
Govde | 8,04 1,78 6,83
Yaprak | 9,21 0,42 6,96
Meyve | 0,09 1,64 6,57
Sumak (Rhus coriaria) Govde | 0,11 0,41 1,94
Yaprak | 0,84 0,46 1,94
Anadolu Daggay1 (Sderitis germanicopolitana | Kok 1,07 1,66 1,69
subsp. germanicopolitana) Govde | 0,63 0,29 1,69
Yaprak | 0,10 0,58 2,71
Koyun otu (Teucrium polium) Kok 3,76 1,34 0,40
Govde | 2,23 0,47 0,66
Yaprak | 5,92 0,34 0,91
Kekik (Thymus leucostomus var. leucostomus) Kok 0,98 0,26 0,40
Govde | 0,44 1,71 1,94
Yaprak | 0,42 0,79 2,71
Coban ekmegi (Tragopogon dubius) Kok 411 0,56 3,48
Yaprak | 7,81 0,24 5,80
Demir pitrak (Tribulusterrestris) Kok 10,35 0,40 1,69
Govde | 9,08 0,62 6,31
Yaprak | 0,92 0,40 5,03
Isirgan (Urtica dioica) Kok 10,31 3,40 6,31
Govde | 5,13 2,89 1,42
Yaprak | 0,17 0,95 3,74
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Sekil 1. Kisecik ilgesi ve ¢evresinde bulunan bazi bitki tiirlerinin yapraklarinin sabit yag ve ham seluloz icerikleri
Figure 1. Fat and cellulose contents of some wild plants around Kisecik Town (Karaman, Turkey)

4. Sonuglar ve tartisma

Bu ¢aligmada Karaman ili Kisecik kasabasinda dogal olarak yetisen ve halk tarafindan besin olarak tiiketilen
11 familyaya ait 17 bitki taksonu tespit edilmigtir. Belirlenen bu taksonlardan Amaranthaceae, Anacardiaceae,
Boraginaceae, Chenopodiaceae, Convolvulaceae, Guttiferae, Malvaceae, Urticaceae familyalarina ait bir, Compositae
familyasina ait 4, Labiatae familyasina ait 3, Zygophyllaceae familyasina ait 2 tiir tanimlanmistir. Buna gére en yaygin
familya %21 orami ile Compositae familyas: bulunurken, Labiatae familyast %16 oraninda bulunmaktadir. Bu
calismada yoresel olarak kullanimi belirlenen bitkilerin %50’sinin gida olarak, %50’sinin tibbi amagla ve %22,2’sinin
ise hayvan yemi olarak kullanildig1 saptanmistir. Gida amaglh tiiketilen bitkiler yemegi yapilarak, salata seklinde, borek
i¢ malzemesi olarak veya herhangi bir isleme tabi tutulmadan tiiketilmektedir. Gida olarak tiiketilen bitkilerin en yaygin
tliketiminin borek seklinde oldugu belirlenmistir.

Aragtirma alaninda tespit edilen yabani bitkilerin ¢ogu gida amagl tiiketilirken hem gida amagh hem de tibbi
amacli tiiketilenleri de vardir. Yoresel olarak isirgan gida amaglh tiiketilmektedir, ancak bu bitkinin tibbi amagla haricen
mide agrisiin tedavisinde kullanildig1 bilinmektedir. Bu 6zelliklerinin disinda yabani bitkilerin insan beslenmesinde
kullanilan birgok besin maddesinden daha fazla yag, protein ve mineral madde (Na ve K) icerdigi yapilan arasgtirmalarla
saptanmigtir.

Saglikli bir eriskinin bir giinde almas1 gereken protein miktar1 yaklagik olarak kg basina 1 gr (6rnegin, 70 kg'lik
bir sahis i¢in 70 g dolayinda protein) kadardir. Bu miktar, karisik (hem bitkisel, hem de hayvansal proteinlerin alindigi)
beslenme tiirii igin gecerlidir. Eger kisi sadece hayvansal protein aliyorsa, kg basina 0,75 g protein de viicut ihtiyacini
kargilayabilir. Gerektiginde insanlarda giinlik protein gereksinimini gida olarak kullanilan yabani bitkiler de
karsilayabilir. Bu ¢alisma kapsaminda belirlenmis olan bitki tiirlerinde tespit edilen protein miktarinin, giinliilk besin
olarak kullanilan baz1 gidalarin protein igeriklerine yakin veya daha fazla oldugu belirlenmistir. Calismada elde edilen
veriler incelendiginde (Tablo 1), yorede kullanilan yabani bitkilerin birgogunun protein igeriginin oldukca yiiksek
oldugu ve tiiketilmeleri durumunda giinlik protein gereksinimini karsilamada 6nemli katki saglayabilecekleri
goriilmektedir. Calismada kullanilan bitki yapraklarinin protein igeriklerine bakildiginda en yiiksek protein igeriginin
Bostan giizeli (21,94 g.100g™) nde, en diisiik protein igeriginin ise Siitlii ot (0,09 g.100g™)’ta bulundugu gézlenmistir.
Govdede yapilan protein analizlerine bakildiginda en yiiksek protein igerigine Tarla sarmasig1 (11,55 g.100g™)’nda
rastlanmaktadir. Govdede en diisiik protein igerigi 0,11 g.100g™ ile Sumak’ta belirlenmistir. Bitki kokii s6z konusu
oldugunda ise Demir pitrak (10,36 ¢.100g™), Isirgan (10,32 g.100g™) ve Bostan giizeli (9,219.100g™)’nin diger
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bitkilerle kiyaslandiginda, yiiksek oranda protein i¢erdikleri goriilmektedir. Bu ¢alismada her bitkinin yaprak, gévde ve
kok kisminin igerdigi protein miktarinin farklilik gosterdigi, yapraklarinda en yiiksek protein igerigine sahip bitkinin
Bostan giizeli (21,95 g.100g™), govdesinde en yiiksek protein igerigine sahip bitkinin Tarla sarmasigi (11,56 g.100g™)
ve kokiinde en yiiksek protein igerigine sahip bitkinin ise Demir pitrak (10,36 g.100g™) oldugu tespit edilmistir.

Yabani bitkilerin protein igeriginin incelendigi sinirh sayida ¢aligma bulunmaktadir. Bunlardan Colakoglu ve
Bilgir (1977) tarafindan yapilan bir ¢alismada, protein igerigi en diisiik {iriin deniz bériilcesi (11,61 g.100g™), en yiiksek
iiriin sarmasik otu (26,29 g.100g™) olarak belirlenmis olup Bilgir (1982) tarafindan yapilan baska bir ¢calismada ise en
diisiik protein igerigi sevketi bostanda (16,74 g.100g™), en yiiksek protein igerigi yabani pazida (30,13 g.100g™)
bulunmustur. Kaya vd. (2004) tarafindan yapilan diger bir ¢alismada, Ege Bolgesi’'nde yiyecek olarak degerlendirilen
yabani kuskonmaz, sirken, yabani hindiba, rezene, ebegiimeci, gelincik, ¢coban degnegi gibi yabanci otlarin protein
icerikleri incelenmistir. Bu ¢alismada en diisiik protein miktar1 yabani hindiba ve ¢oban degneginde (20,65 g.lOOg'l)
bulunurken en yiiksek protein miktari sirkende (31,15 g.100g™) belirlenmistir. Odhav vd. (2007) yaptigi ¢alismada ise
sirkendeki protein orani 5 g.100g™ olarak belirlenmistir. Kisecik kasabasinda tiiketilen bitkilerin protein igeriklerinin
incelendigi bu ¢aligsmada ise, tiim ornekler icerisinde, yapraklart bakimindan en yiiksek protein igerigine sahip ikinci
bitkinin sirken oldugu ve 13,23 g.100g™ belirlenmistir (Tablo 1).

Amaranthus sp. tiirleri ile yapilan ¢alismalarda yapraklarindaki protein oranmin 4-6 g.100g™ oldugu (Uusiku
vd., 2010, Odhav vd., 2007) benzer baska bir ¢alismada ise A. blitoides, A. palmeri, A. viridis ve A. retroflexus
tirlerinde ise sirasiyla yapraklarinda protein oranlar1 % 22,8- % 27,8 arasinda degistigi (Wesche-Ebeling vd., 1995)
belirlenmistir. Bu calismada ise protein oram 21,94 g. 100g™ olarak bulunmustur.

Cichorium sp. ile yapilan bir calismada ise protein oram1 189 g.kg™ olarak (Scharenberg vd., 2007)
belirtilmisken, toplanan Cichorium intybus (kara kavuk) bitkisinin timiindeki protein miktar: 11,1 g.100g™ olarak
bulunmustur.

Bu ¢alismada 1sirgan bitkisinin toplam protein igeriginin 15,6 g.100g™ oldugu bulunurken, yapilan baska bir
¢alismada ise tiim bitkinin 18,3 g.100g™ oraninda protein igerigine sahip oldugu bildirilmektedir (Lubenov 1985).

Kaya ve arkadaslarinin (2004) yaptig1 bir ¢alismada ebegiimecinin protein igerigi % 26,25 olarak belirlenmis
olmasina karsin, Colakoglu ve Toémek (1975) tarafindan yapilan caligmada ebegiimecinin protein igerigi % 5,68 olarak
tespit edilmistir. Burada goriilen farkliligin triin ¢esitliliginden kaynaklanabilecegi belirtilmistir (Kaya vd., 2004).
Ayrica bitkinin tamaminda protein oraninin %1,4 olduguna dair bir ¢alisma daha mevcuttur (Lubenov 1984). Kisecik
kasabasinda tiiketilmekte olan ebegiimecinin protein igerigi ise, bitkinin farkli bolgeleri ele alinarak degerlendirilmis ve
ebegiimecinin yapraginda protein orani 16,87 g.100g™, gévdesinde 7,42 g.100g™ ve kokiinde 0,64 g.100g™ olarak
belirlenmistir. Ayni bitki i¢in farkli calismalarda farkli veriler elde edilmesi, yabani bitkilerin protein igeriklerinin iiriin
cesidine, bitkinin yetistigi bdlgeye ve ayrica bitkinin yaprak, gévde ve kok gibi farkli bolgelerine gore de degisim
gosterebilecegini ortaya koymaktadir.

Lorenz and Maynhart (1980) ve McCollum (1992) yapmis olduklari ¢alismalarda; marul, 1spanak, maydanoz
ve lahana gibi kiiltiirii yapilan ve siirekli olarak halk tarafindan tiiketilen bitkilerin protein igeriklerine dair elde edilen
veriler degerlendirildiginde protein iceriklerinin sirasiyla 1,6, 2,9, 2,2 ve 1,2 g.lOOg'1 oldugunu bildirmislerdir. Yildirim
ve ark. (2001) ise yaptiklar1 alismada protein oranlarmi Plantago minor (Sigil yapragi)’de 3,56 g.100g™, Polygonum
bistorta (Eksili)’da 4,44 g.100g™, Astrodaucus orientalis (Gimmi)’te 4,19 9.100g™, Camelina rumelica (Gelincik)’da 4
0.100g*, Lathyrus tuberosus (Gazgiz)’da 6,75 g.100g”, Galium rotundifolium (Sarmasik)’da 3,50 g.100g™,
Chenopodium album (Loputa)’da 3,69 g.100g™, Sisymbrium officinale (Yabani marul)’de 3,69 ¢.100g™ olarak
belirlemislerdir. Bu calismalarla elde edilen degerler karsilagtirildigi zaman, yabani bitkilerin (6rnegin Ayvadana
yapragi (9,19 g.100g™), Bostan giizeli yapragi (21,94 g.100g™), Sirken yaprag: (21,94 g.100g™), Tarla sarmasig
gbvdesi (11,55 9.100g™") ve Ebegiimeci yapragi (16,86 g.100g™) ¢ok daha fazla protein oranma sahip olduklar:
g6zlenmektedir.

Yildirrm ve ark. (2001)’nin yaptiklari calismada protein miktarinin yani sira potasyum igerikleri de
degerlendirilmeye alimmus olup, potasyum oranlar1 Plantago minor (Sigil yapragi)’de 714.53 mg.100g™, Polygonum
bistorta (Eksili)’da 542.88 mg.100g™, Astrodaucus orientalis (Gimmi)’te 1145.61 mg.100g™, Camelina rumelica
(Gelincik)’da 1025.98 mg.100g™”, Lathyrus tuberosus (Gazgiz)’da 1544.38 mg.100g™, Galium rotundifolium
(Sarmasgik)’da 853.88 mg.100g™, Chenopodium album (Loputa)’da 855.29 mg.100g™, Sisymbrium officinale (Yabani
marul)’da 578.28 mg.100g ‘olarak belirlenmistir.

Bu ¢alisma sonucunda yorede tiiketilen bitkilerin potasyum igerikleri incelendiginde, tiim bitkiler igerisinde en
yiiksek potasyum igerigine sahip olan bitkinin sirken (9,40 g.100g™), en yiiksek seviyede sodyum iceren bitkinin ise
1sirgan kokii (3,40 g.100g™) oldugu saptanmustir (Tablo 1). Aberoumand ve Deokule (2009)’nin yapmus oldugu benzer
¢alismada ise en yiiksek potasyum ve sodyum miktarlarina Semizotu’nda rastlanmistir (K:1,471 mg.100g™, Na: 0,71
mg.100g™). Caligmamizda Kekik ve Sumak’ta potasyum miktarlar tiiketilen kisimlarda sirastyla 2,71 g.100g™ ve 1,94
.100g™ olarak bulunmustur, Ozcan (2004) ise yapmus oldugu ¢alismada potasyum miktarlarini sirasiyla 0,84 g.100g™
ve 0,76 9.100g™* olarak belirlemistir.

Guerrero ve ark. (1998) yapmis olduklari galismada diger bir Amaranthus tiirii olan Yesil horoz ibigi’nde
sodyum miktarin1 56 mg.100g™ olarak belirlemistir. Calismamizda Ayvadana bitkisindeki toplam sodyum ve potasyum
miktarlari sirasiyla 4,11 g.100g™ ve 6,60 g.100g™ oldugu belirlenmistir. Benzer bir calismada ise bitkinin igerdigi
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sodyum miktar1 0,2- 1,6 g/kg, potasyum miktari ise 18,7- 48,2 g/kg arasinda degistigi belirlenmis olup bu farkliliklarin
bitkinin toplandigi topragin 6zelliklerine gore degisebilecegi vurgulanmistir (Alberski vd., 2009).

Yapilan sabit yag analizleri sonucunda en yiiksek miktarda yag igeren bitkinin Bostan glizeli (%6,74), en
diisiik miktarda yag iceren bitkinin ise Tarla sarmasigi (%0,33) oldugu belirlenmistir (Sekil 1). Seliiloz miktarlar:
bakimindan degerlendirildiginde en yiiksek sonu¢ Demir pitrak (%12,5), en diisiikk sonug ise Kara kavuk’ta (%0,33)
gozlenmistir (Sekil 1).

Yenilebilen yabani bitkilerin vitamin ve mineral igerigi agisindan diger sebzelerle benzerlik gosterdigini, ancak
bu bitkilerin baz1 besin dgeleri bakimidan daha zengin oldugunu ortaya koymaktadir (Yiicel ve Tunay, 2002). Ornegin
yabani kuskonmazin protein igerigi %30,10 (Kaya vd., 2004) iken kiiltiir kuskonmazinda bu deger %1,6 olarak
saptanmustir (Holland vd., 1992). Demir (2006) tarafindan yapilan diger bir ¢alismada, Erzurum’da araziden toplanan
madimak (Polygonum cognatum), yemlik (Tragopogon reticulatus) ve karamuk (Berberis vulgaris) bitkilerinin kuru
madde, kiil miktari, pH, askorbik asit ve mineral igerikleri (sodyum, potasyum, kalsiyum, magnezyum, fosfor, demir,
bakir, ¢inko ve mangan) incelenmis, Fe icerigi 48,86 mg/100g (yemlik) ile 18,33 mg/100g (karamuk) arasinda; Cu
icerigi 0,38mg/100g (karamuk) ile 0,18 mg/100g (yemlik) arasinda; Zn igerigi 0,66 mg/100g (karamuk) ile
0,47mg/100g (yemlik) arasinda; Mn igerigi 2,23 mg/100g (karamuk) ile 0,86 mg/100g (madimak) arasinda tespit
edilmistir. Bu yabani bitkilerin Na igeriginin marul disinda kiiltlir bitkilerine oranla daha az oldugu, bu nedenle bu
bitkilerin tansiyon hastalari i¢in 6nemli besin kaynaklari oldugu rapor edilmistir. Ayrica bu bitkilerin potasyum,
kalsiyum, magnezyum ve fosfor igeriginin birgok kiiltiir bitkisine oranla daha yiiksek oldugu bildirilmistir (Demir,
2006). Askorbik asit miktarin1 Alan ve Padem (1989) yemlikte 81,90 mg/100g, Yazgan ve Aker (1990) madimakta
65,00 mg/100g, Demir (2006) yemlikte 96,40 mg,/100g, madimakta 86,21 mg/100g ve kizamikta 76,19 mg/100g olarak
belirtmektedirler.

Dogan ve ark. (2004), Bat1 ve I¢ Anadolu’da yapmus olduklari ¢aligmalarinda Achillea nobilis taksonunun gay
olarak tiiketildigini tespit etmistir. Ayn1 ¢aligmada, Amaranthus retroflexus taksonunun yahni, yemek, borek ve salata
olarak tiiketildigi belirtilirken, bizim ¢aligmamizda A. albus ‘un Karaman yoéresinde sadece hayvan yemi olarak
kullanildig1 belirlenmistir. Calismamizda borek, salata ve yemek olarak tiiketildigi saptanan Chenopodium album var.
album'un akrabasi olan C. Polyspermunm’un kavurma olarak tiiketildigi Dogan ve ark. (2004)’nin ¢alismasinda
belirtilmigtir. Cichorium intybus salata ve diiriim olarak tiiketildigini ¢alismamizda belirtmistik, yemek halinde tiikketimi
ile ilgili bilgiye Dogan ve ark.’nin (2004) ayni1 isimli ¢aligmasinda rastlanmigtir. Rhus coriaria ve Thymus spp. turlerinin
baharat olarak kullanimlarina ek olarak tibbi amacli olarak kullanildiklar1 da, Dogan ve ark.’nin (2004) calismalarina ek
olarak, Karaman bolgesinde yapmis oldugumuz ¢alismamiz ile belirlenmis bulunmaktadir. Ayni ¢alismada (Dogan ve
ark., 2004), Tragopogon porrifolius’un da T. dubius gibi salata olarak tiiketildigi, ancak buna ek olarak yogurtlu yahni
halinde de sofralarda bulundugu belirtilmistir.

Yorede gida olarak tiiketilen Kizilbacak, Sirken, Kara kavuk, Ebegiimeci, Sumak, Kekik ve Isirgan’in, tibbi
amagla da kullanildig: literatiir taramalari sonucunda belirlenmistir (Yiicel, 2008; Yiicel ve Unay, 2008):

Chenopodium album var. album (Sirken)’un, kan temizleyici ve bagirsak yumusatici etkileri bulunmaktadir.
Kansizlik, peklik ve yara gibi hastaliklarin tedavisinde dnerilmektedir (Acartiirk, 1998).

Cichorium intybus (Kara kavuk), baharatli lezzetiyle istah agici, hazim kolaylastirici ve kan dolagimini
arttirarak enerji verici 6zelliktedir. Ayni zamanda idrar soktiirtiicii, terletici ve hafif miishil etkisi de bulunmaktadir
(Asimgil, 1993). Karaciger ve safra kesesi sikyetlerinde, sariliga ve karaciger biiyiimesine kars1 dnerilmektedir. Gut ve
romatizmada da kullanilmaktadir (Cabukg¢u vd., 2002).

Malva neglecta (Ebegiimeci), soguk alginligi ve sindirim sistemi iltihaplarinda kullanilmaktadir (Yiicel ve
Tiilikoglu, 2000). Bitkinin ¢igek ve yapraklari agiz bogaz mukozasi iltihaplarinda iyilestirici, Oksiiriikte gogiis
yumusatict etki gostermektedir. Agiz ve bogaz iltihaplarinda ve tahrig edici Oksiiriiklerde gogiis yumusatici olarak
“Oksiiriik” ve “brongiyal” caylarin bilesimine girmektedir (Cabukgu vd., 2002). Taze yapraklarindan hazirlanan lapa,
tillbent arasinda deri iizerine konularak cilt lizerindeki ¢iban ve yaralarin agrilarini gidermek i¢in kullanilmaktadir.
Kirsal bolgelerde taze ebeglimeci dali gocuk diisiiriicii olarak kullanilmaktadir (Baytop, 1984).

Rhus coriaria (Sumak) yapraklarimin antiseptik, ishal ve kan kesici 6zellikleri ile ates diisiiriicti 6zelliklerinden
yararlanilarak enfiizyonu ila¢ sanayiinde kullanilmaktadir. Kaba toz haline getirilen meyveler gida sanayiinde baharat
olarak degerlendirilmektedir. Damarlar1 biizerek kanama durdurucu ve ates diisiiriicii etkilere de sahiptir. Hazmi
kolaylastirir. i¢inde bulunan tanen ile seker hastalarindaki sekeri diisiiriir. Ishali durdurur. Antiseptik yani mikrop
oldiiriicii etkiye sahiptir. Boyact sumagi sanayide kumas ve derilerin sar1 renge boyanmasinda degerlendirilmektedir
(Buylkgebiz, 2006).

Thymus leucostomus var. leucostomus (Kekik), icerigindeki ugucu yaglardan dolay: istah agici, hazmi
kolaylagtirict etkilerinin yani sira korminatif etkileri nedeniyle solunum yollar1 enfeksiyonunda, soguk alginliginda,
kuru ve balgaml okstiriiklerde cay veya ekstrelerinden hazirlanmis bitkisel ilaglarindan yararlanilmaktadir (Cabukcu
vd., 2002). Bitki yorede bogaz yumusatici, nefes darligini giderici olarak kullanilmaktadir. Antiseptik, balsamik,
kasilmaya kars1 gaz giderici ve antibiyotik 6zelliklere sahiptir. Bogmaca, kancali kurtlarin tedavisinde, ag1z gargarasi,
digetleri tedavisinde kullanilir (Giirsoy ve Giirsoy, 2004).

Urtica dioica (Isirgan)’n yaprak ve kokleri kan temizleyici, idrar arttirici ve istah agic1 olarak
kullanilmaktadir. Taze bitki, romatizma agrilarin1 gidermek amaciyla agriyan yerlere siiriilir ve bu bolgede kan

Ersin YUCEL et al., Determining the usage ways and nutrient contents of some wild plants around Kisecik Town (Karaman/Turkey)



Biological Diversity and Conservation —4/ 3 (2011) 81

toplanmas1 saglanir (Baytop, 1984). Uziim suyuyla birlikte kaynatilip icildiginde cinsel giicii arttirict ve balgam
soktiiriicii etki yaratmaktadir. Isirganin tuzla hazirlanan lapasi iltihapl yaralar, ¢gibanlar ile mafsal romatizmalarinda,
sade lapasi ise cilt kanserinde kullanilmaktadir. Kaynatilan suyu bal ile karistirilarak nefes darliginin giderilmesinde,
bobrek sancilarinin dindirilmesinde, bagirsak gazlari ve kabizhigin giderilmesinde, kadinlarda adetin soktiiriilmesinde,
emzikli kadinlarda siitiin arttirilmasinda ve yorgunlugun giderilmesinde kullanilmaktadir. Yapragindan hazirlanan toz,
burun kanamalarinin dindirilmesinde faydalidir. Isirganin doviilmiis tohumlari bdbrek ve mesane taglarinin
disiiriilmesine yardimer olur. Kan tiikiirme, bas donmesi, seker hastaliginda ve kalbin kuvvetlendirilmesinde
kullanilmaktadir. Isirgan tohumunun bal ile ezilip a¢ karnina tiiketilmesinin kansere karsi etkili oldugu bildirilmektedir
(Simsek vd., 2002).

Bitkilerden elde edilen saf etken maddelerin kullanimlari olduk¢a yaygindir. Etkili bilesikler ilag sanayi
tarafindan da modern ila¢ formiilasyonlarinin hazirlanmasinda kullanilmaktadir. Bu nedenle, 6ncelikle yiizlerce yildan
beri halkin yararli olduguna inanarak 1srarla kullandig: bitkiler lizerinde ¢alismak sonuca ulagmayi kolaylastiracaktr.
Cok zengin bir floraya sahip olan iilkemizde birgok arastiricinin etnobotanik ¢aligmalar yapmasina karsin, bu bitkilerin
ne kadarinin ve hangi dl¢lide halk tarafindan gida olarak tiiketildigi tam olarak bilinmemektedir. Ancak etnobotanik
calismalarin bir merkezde toplanmasi hem kiiltiirel agidan hem de sonuglarin toplama ekonomik katki saglar duruma
gelmesi agisindan biiylik 6nem tasimaktadir.

Yapilan bu arastirma sonucunda, halkin yabani bitkilere olan ilgisinin olduk¢a fazla oldugu ve bu degerlerin
heniiz unutulmadigini ortaya koyulmustur. Yenen yabani bitkiler, i¢erdikleri mineral maddeler, vitaminler, proteinler ve
ozellikle diyet lifi agisindan insan beslenmesinde 6nemli bir yer tutmaktadir. Bitki ¢esitliligi agisindan olduk¢a zengin
olan iilkemizde ve kiiresel kitligin giderek arttigi diinyamizda, bitkilerin yoresel tiiketim sekillerinin, besin i¢eriginin ve
tibbi olarak kullanimlarinin belirlenmesine yonelik yapilacak ayrintili ¢aligmalar hem insan beslenmesine hem de
ekonomiye biiyiik katki saglayacaktir.
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A note on Pohlia ludwigii (Spreng. ex Schwagr.) Broth., (Bryaceae, Musci) in Turkey
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Abstract

Pohlia ludwigii (Sprengl. ex Schwagr.) Broth. is recorded for the second time in Turkey after more than half a
century from the first recording time. And also with this record, this species is reported for the first time from Western
Black Sea region of Turkey. A description of the species is given along with its ecology and a discussion of its
phytogeographical significance.

Key words: Bryophyte flora, Pohlia, Bryaceae, Phytogeography, Turkey

%

Turkiye' deki Pohlia ludwigii (Spreng. ex Schwégr.) Broth., (Bryaceae, Musci) tur i Uizerine bir not

Ozet

Pohlia ludwigii (Sprengl. ex Schwagr.) Broth. Tirkiye’den ilk kaydinin verildigi tarihten yarim yiizyildan
fazla bir zaman sonra ikinci kez kayit edildi. Dahasi bu kayitla bu tiir Tiirkiye’nin Bat1 Karadeniz bolgesinden ilk kez
rapor edilmis oldu. Tiirlin ayrintilt bir tanimlamasi ile birlikte onun ekolojisi ve fitocografik 6neminin bir tartigmasit da
sunuldu.

Anahtar kelimeler: Bryofit flora, Pohlia, Bryaceae, Bitkicografyasi, Tiirkiye
1. Introduction

During floristic investigations, authors collected some interesting Bryaceae specimens from Abant district in
A2 grid-square adopted by Henderson (1961). One of these is Pohlia ludwigii (Sprengl. ex Schwégr.) Broth. This
species was first recorded by Henderson in 1952 from Rize province, Ikizdere district, Baltas peak, over wet soil, ca.
3200 m in A4 grid-square (Henderson, 1955) (Figure 1). Since then, it has not been recorded in Turkey. In this study,
Pohlia ludwigii (Sprengl. ex Schwégr.) Broth. is recorded for the second time from Turkey and also the first time
reported from the Western Black Sea region (Cetin and Yurdakulol, 1985, 1988; Cetin and Uyar, 1997; Uyar and Cetin,
2001; Cetin et al., 2002; Abay and Cetin, 2003; Uyar, 2003; Uyar and Cetin, 2004; Erdag and Kirschner, 2005; Uyar
and Cetin, 2006; Kegeli and Cetin 2006; Uyar et al., 2007; Ursavas and Abay, 2009; Cangiil and Ezer, 2010).

The Abant district is about 22 km south-west of Bolu (Western Anatolia, Turkey). It is lies approximately at
the latitude 40°, 04' N and longitude 31°, 12' E. Phytogeographically, Abant Mountains, take part in transition zone
between Euro-Siberian concerning seashore of black sea and Irano-Turanian floristic region concerning middle
Anatolia. The heights of the region are approximately between 1000 and 1784 meters. In terms of climatic conditions
Abant region shows a transitory character between the Mediterranean climate with a very cold and less rainy winter and
oceanic climate (Akman, 1999). These geographical and climatically conditions of the region provide rich floristic
diversity for this region (Ozhatay et al., 2005).
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Figure 1. Distribution of Pohlia ludwigii in Turkey and grid system adopted by Henderson (1961).

Geographic location of the study area
B The first record location of Pohlia ludwigii (Henderson, 1955)

The main vegetation types of this mountain chain are meadows near the lake and, beyond the meadows, there
are forests. To the south, there is a mixed forest (Fagus L., Carpinus L., Quercus L., Acer L., Crataegus L., Pyracantha
M.J.Roemer and Juniperus L.). In the other regions, Pinus L. and Abies Miller make up mixed and pure stands. On the
tops of the hills, alpine zones are present (Ucar Tlrker & Giiner, 2003).

Pohlia ludwigii (Spreng. ex Schwagr.) Broth., Acta Soc. Sci. Fenn., 19 (12): 27. 1892. Synonyms: Mniobryum
ludwigii (Spreng. ex Schwagr.) Loesk., Stud. Morp. Syst. Laubm. 124. 1910. Bryum ludwigii Schwaégr. Sp. Musc.
Frond., Suppl. 1(2): 95. Pl. 68. 1816. Type: Europe. In addition, this plant "Pembevida Yosunu" is known by the
Turkish name.

Plants medium-sized, (1-) 2-10 (—15) cm high, green above and reddish brown below in lax or dense tufts.
Stems erect, simple and seldom foliate, with a few rhizoids at base. Leaves shrunken when dry, patent when moist, lax
and distant arranged, oblong ovate to narrowly ovate-lanceolate, broadly decurrent at base, margins plane, sinuose or
faintly serrulate near apex; costae brownish ending below the apex; leaf cells elongate-rhomboidal, 60-100 pm x 16-24
um; lower marginal and basal cells narrower and thin-walled, Sporophytes not seen (Figure 2).

1.1 Specimen examined

Turkey, Bolu province, Abant district, Erelti plateau (N 40° 38', E 031° 19", in Abies nordmannia (Stev.)
Spach subsp. bornmuelleriana (Matff.) Coode & Cullen and Pinus sylvestris L. mixed forest, on wet soil, alt. 1410 m,
15. 06. 2011, (Herb. UYAR), ALATAS 789.

1.2 World Distribution

Scattered higher altitudes in northern Europe north to Svalbard, Faeroes, Iceland, Greenland, West, Central,
East Europe and Pyrenees in southwest Europe, China, Japan, Northern Part of Ural Mountains in Russia, Caucasus,
Turkey, Iran, Kenya and North America (Ignatov & Afonina, 1992; Nyholm, 1993; Smith, 2004; Frey et al., 2006;
Xing-Jiang & Crosby, 2007; Kirschner, 2008).

1.3 Ecology

This circumpolar species prefers on wet or moist sandy or gritty soils on streams-banks, flushes high in the
mountain and late snow fields. It also grows on wet soil overlying outcrops rock, rock ledges and in scree (Dierfen,
2001; Atherton et al., 2010). The specimens collected in Turkey come from 2 different localities on brown forest soils
where on the granite and granodiorite main rock. Accompanying moss species in new collecting locality of the species
in Bolu province are such as; Marchantia polymorpha L., Mnium spinosum (Voit) Schwégr., Philonotis calcarea
(Bruch & Schimp.) Schimp., Hygroamblystegium fluviatile (Hedw.) Loeske., Dicranella heteromalla (Hedw.) Schimp.,
Pohlia wahlenbergii (F.Weber & D.Mohr) A.L.Andrews., Weissia brachycarpa (Nees & Hornsch.) Jur, Rhizomnium
punctatum (Hedw.) T.J.Kop., Oxyrrhynchium hians (Hedw.) Loeske and also Pleuridium acuminatum Lindb.
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Figure 2. Pohlia ludwigii: a- Habit, b- Shoot, c- Apex, d- Mid-leaf cells, e- Leaf, f- Leaf edge.
2. Discussion

Pohlia ludwigii dissimilar other Pohlia species with its leaf base that widely runs down onto the stem. In
addition, at first sight this species resembles to Bryum weigelii Spreng. but B. weigdlii differs from P. ludwigii in its
upper leaves usually being pink rather than green and its leaves more widely spaced down the stem.

Although P. ludwigii almost occurs in the whole Europe, until now it has not been recorded in Bulgaria
(Natcheva & Ganeva, 2005). The nearest localities of this species are situated in Grecee and Romania at the Balkan
countries (Sabovljevi¢ et al., 2008). Nevertheless, it was recorded only one locality where; Golestan Province is one of
the 31 provinces of Iran, located in the north-east of the country, south of the Caspian Sea from South-west Asia
(Akhani & Kirschner, 2004). The first report of this rare circumpolar-mountain species in Turkey corresponded to Rize
province at high altitude (ca 3200 m a.s.l.) (Henderson, 1955), whereas in this study it was collected from a rather low
locality (ca 1400 a.s.l.) than it had been in Turkey. Thus this new finding extends its distribution range to the Western
Black Sea region in Turkey. In addition, this record filled distributional gap of this species between southwest Asia and
Balkan countries. Consequently, the new record is not surprising because of its distribution line. In our opinion, with the
increasing floristic studies on bryophyte flora of Turkey especially in less studied regions can be added significant new
records to Turkish bryophyte flora.
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