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Geogr aphic distributional patter ns of the genus Bombus (Bombini, Apidae: Hymenoptera) in northern Pakistan

Anjum SUHAIL ™, Arshed Makhdoom SABR ', Muhammad ASGHAR, Muhammad Ather RAF, Abdul QADIR®

! Department of Agri. Entomology, University of Aguiture, Faisalabad, Pakistan
ZNational Insect Museum & Insect Pests Informafit&RC, Islamabad, Pakistan
$Govt. Islamia College, Sambrial, Sialkot, Pakistan

Abstract

The distributional patterns of the species of geBambuswere analyzed by using cluster analysis which
grouped the sites into three main geographical ggoCluster 1 comprised of two sites i.e., SamgachRoarian as
these sites were located in the same ecologicadnege., Himalayan moist temperate forest. Clugeronsists of
Sermik and Rama showing similar patterns of occueeas dry temperate coniferous and steppic fadjsin with
alpine dry steppe regions while cluster 3 represkbly four sites which was further divided into teub groups viz.,
Naltar, Gilgit and Darkot, Hunza. Naltar and Gilgitth located in steppic forest and alpine dry gepSimilarly sub
group Darkot, Hunza belong to same ecological regm, alpine meadows and sub- alpine scrub. & tuft13 species
of genusBombuswere grouped in to three clusters. Cluster 1 epsasented by specieB. ((Sibricobombus) asiatics
Morawitz, B. (Bombus) tunicatuSmith, B. (Pyrobombus) subtypic&korikov andB. (Subterraneobombus) melanurus
Lepletier). These species were more or less ewdistyibuted in sampling sites and have wide ecalaighmplitudeB.
(Pyrobombus) biroiVogt, B. (Bombus) lucorunLinnaeus, B. (Melanobombus) semenovian8&orikov and B.
(Mendacibombus) marussin@korikov formed cluster 2. These species are lesslg distributed while cluster 3 was
consisted of five species viB, (Melanobombus) rufofasciati&mith, B. (Alpigenobombus) kashmirengisese,B.
(Orientalibombus) haemmorrhoidaliSmith, B. (Mendacibombus) himalayan&korikov andB. (Mendacibombus)
avinoviellusSkorikov. These species are moderately distributetie sampling areas with narrow ecological raage
compared to cluster 1. These patterns reflectahgptex geographic history of the fauna in the ragio

Key words. Cluster analysis, Distributional patterns, GeBosnbusGeography, Northern Pakistan

1. Introduction

The Northern Pakistan covers overall Northern Ar@és), Azad Jammu & Kashmir (AJK), the upper region
of North West Frontier Province (NWFP) including itthl and some parts of the central and northegiores of
Pakistan and is endowed with a great variety ofafland fauna owing to its diverse array of altitudenfall and
climate. It is among the regions where the ealtidkgical wealth is most distinctive and rich (Malm et al., 2002).
Three famous mountain ranges viz., Himalayas, theakorum and the Hindukush which are one of thgekt
mountainous regions of the world extends over aa af 132700 kfand lies between 84 to 3650 N and 7212 to
75°0" E (Hashmi and Shafiullah, 2003) give rise to aquei blend of habitats and biological communitiebefBh,
2000). This region represents one of the worlddolgically richest ecosystems. This is due to tkieegne altitudinal
differences and associated flora and fauna and amvim the world can such diversity be seen ashim ftegion
(Anonymous, 1993).

Pollinators play a pivotal role in flowering plargproduction and fruit set for agricultural and dvplant
communities (Buchmann and Nabhan, 1996; Accort)02@nd bumblebees provide a vital ecological serim this
regard (Sabir et al., 2007). In recent years maugnldebee (Bombus) species have shown serious declim

* Corresponding authot Haberlgmeden sorumlu yazar: dranjumsuhailuaf@yahoo.com
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abundance and marked contractions in many parthefworld (Rasmont, 1995; Buchmann and Nabhan, ;1996
Westrich, 1996; Kevan and Phillips, 2001). Thers been growing concern about the decline of napopllations of
several bumblebee species in many parts of thedveardl many researchers think that their populatézasexposed to
strong unfavourable pressure because of humanitetiyOsborne et al., 1991). This decline may dénéte in the
local extinction of species which has already bemorded in various parts of the world (Rasmong5t¥Xevan and
Phillips, 2001). As the most distinctive and rietuial and floral wealth of earth is in northern iB@ so there is dire
need to study its fauna particularly the key grolike bumblebees which play a pivotal role in camaion of
ecosystems (Corbet et al., 1991; Banaszak, 199%aBani, 1994; Porrini, 1999). The plight of ounrbblebee fauna
deserves particular attention because their loBhawe negative consequences for different habitaving to already
scarce information, knowing bumblebees is thuseemxélly important to improve the pollination of owdtovated crops,
to restore native plants (Sabir et al., 2008) anevialuate the degree of deterioration of certeéa® So the main aim
of this study is to investigate the geographicadiguas of bumblebees in northern Pakistan.

2. Materials and methods

The studies on geographical distribution of bumééswere conducted in the northern Pakistan, duving
consecutive years 2006 and 2007. Bumblebees warehssl for and caught when they landed on or affer leaving
the flowers with entomological handnet despite pthethods of sampling (Dafni, 1992) not only beeaiiss an easy
handling method but it also allows assessing thguency of specific flowers visited (Quaranta et2004). The data
were collected on the basis of altitudinal sucaessif forage plants and their associated bumbleldges bumblebees
were identified up to the species level by follogvilVilliams, 1991 while the plant material (flowersjc., was
identified with the help of available literaturet¢®art, 1982 and Malik and Farooq, 1984) and “Flof&akistan”
(series 1- 204) edited by S. I. Ali and E. Nasir.

Cluster analysis (CA) was used for grouping of dsgton the basis of spatial similarities (Kent &wker,
1992; Angeler et al., 2007; Sanchez-Carrillo ef 2007 and Qadir et al., 2008). The distributiodata set was
subjected to CA to identify clusters of the samplaites indicating their similarity based on gegdpiaal similarities in
the study area. CA was performed on the presebsehae data of bumblebees studied at different lgagngites over
the whole period. Euclidean distances were chosemraeasure of similarity that uses analysis abwae to evaluate
the distances between clusters, attempting to neirthe sum squares of any two clusters that caorpeed at each
step (Kent and Coker, 1992 and Qadir et al., 2008).

z
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Figure 1. Sampling sites in the northern Pakistan.
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3. Results

It is evident (Table 1) that bumblebees of gemmsnbusin the northern Pakistan consist of 13 species
represented by 9 subgenera which are confineceimrtia ranging from 2291 to 5344m above sea lavel)(

Table 1. Binary (presence/ absence) data of gBoasusn northern Pakistan.

Bumblebees Geographical Distribution

(Genus, Sub genus, Species) Hunza | Rama| Darkot Gilgit Nalta Doariap SamganfSermik
B. ( Mendacibombus) avinoviell&korikov - - - + + “+ + -
B. (Mendacibombus) himalayan8&orikov - - + - + + + -
B. (Mendacibombus) marussinBkorikov + - + - + - - -
B. (Orientalibombus) haemmorrhoidal&mith - - - - - + + -
B. (Subterraneobombus) melanuiepletier + + + + + - - +
B. (Alpigenobombus) kashmirenBisese + - + - - + + -
B. (Pyrobombus) subtypic&korikov - + + - + - - +
B. (Pyrobombus) birovogt - - + - - - - -
B. (Bombus) tunicatuSmith + + + + + + + +
B. (Bombus) lucorurhinnaeus - - + + + - - -
B. ( Sibricobombus) asiatiddorawitz + - + + + + + +
B. (Melanobombus) semenoviarglrikov + - + + + - - -
B. (Melanobombus) rufofasciat@snith + + + - - + + -

3.1 Distribution of Bumblebees

Cluster analysis (CA) performed on the bumblebdata set to evaluate geographical variations anddfeyent
sampling sites. CA grouped the sites into threenrgabgraphical groups. Cluster 1 comprised of ties $.€., Samgam
and Doarian. This is because of the fact that tei#es were located in the same ecological regmnkimalayan moist
temperate forest. Cluster 2 consists of Sermik Ratha showing similar patterns of occurrence of g&8ambusas
both ecological regions (Dry temperate coniferond steppic forest and alpine dry steppe, respdgliagjoin there.
Cluster 3 represented by four sites which was @uritivided into two sub groups viz., Naltar, Gilgihd Darkot,
Hunza. Naltar and Gilgit both located in steppiefd and alpine dry steppe. Similarly sub groupkbgmunza belong
to same ecological region i.e., permanent snovin@lmeadows and sub- alpine scrub.

120

100 ¢

80 r

60 r

(Dlink/Dmax)*100 < 40

40

20 r

SAMGAM DOARIAN SERMIK RAMA NALTAR GILGIT DARKOT HUNZA

- J N J — _/
hd hd g

Cluster Cluster Cluster

Figure 2. Dendrogram showing different clustersarhpling sites on the basis of abundance datanfsgmbusn northern
Pakistan.
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A total of 13 species of genlBombus(Table 1) were grouped in to three clusters (Rijgon the basis of
presence/ absence data. Cluster 1 was represeytspgebies B. (Sibricobombus) asiaticslorawitz, B. (Bombus)
tunicatus Smith, B. (Pyrobombus) subtypicuSkorikov andB. (Subterraneobombus) melanuruspletier). Theses
species were more or less evenly distributed inptiam sites and have wide ecological amplituBe (Pyrobombus)
biroi Vogt, B. (Bombus) lucoruniinnaeus,B. (Melanobombus) semenovian8korikov andB. (Mendacibombus)
marussinusSkorikov formed cluster 2. These species are leesly distributed while cluster 3 was consistedioé¢
species viz.B. (Melanobombus) rufofasciat@nmith, B. (Alpigenobombus) kashmirensigese,B. (Orientalibombus)
haemmorrhoidalisSmith,B. (Mendacibombus) himalayan8&orikov andB. (Mendacibombus) avinoviell@korikov.
These species are moderately distributed in thelsagnareas with narrow ecological range as conptreluster 1.

110
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B. asi B. sub B. bir B. sem B. ruf B. hae B. avi
B. tun B. mel B. luc B. mar B. kas B. him

Figure 3. Cluster analysis showing associationesfugBombusn northern Pakistan.

B. asi B. asiaticsMorawitz), B. tun B. tunicatusSmith), B. sub B. subtypicusSkorikov), B. mel B.
melanurusLeptetier), B. bir B. birci Vugi), B. Tuc 8. TucorumLinviacus), B. semB. semenovianus
Skorikov), BlustarB. marussinuSkoriRowfeB. ruf B. rufofasciatuskbhittph. kasB. kashmirensigriese),
B. hae B. haemmorrhoidalisSmith), B. him B. himalayanusSkorikov) and B. avi§. avinoviellus
Skorikov)

4. Conclusions

The genusBombusLatreille belongs to the monotpic tribe Bombini fHgnoptera: Apidae), comprising 239
know species the world over (Williams, 1985, 1998. (Mendacibombus) avinovielluSkorikov and B.
(Mendacibombus) himalayanuSkorikov are west Himalayan species (Williams, M99B. (Mendacibombus)
marussinusSkorikov is a central Asian species also recordenh fPakistan and Kashmir (Williams, 1991)- the Hind
Kush (Reinig, 1940, Tkaig 1969) and the Pamir (Skorikov, 1910; Reinig, 1,9%3brikov, 1931).

B. (Orientalibombus) haemmorrhoidal&mnith is a Himalayan and South East Asian spdiigéams, 1991). It
is also known from Kashmir and Pakistan (Richad®29; Frison, 1933), Assam (Bingham, 1897, Richat&29),
south eastern Tibet (Wang, 1988), Sikkim (Frie€4,81 Richards, 1929, 1930; Frison 1935), DarjilBgngal (Friese,
1918; Richards, 1929; Frison, 1933, 1935), Nepath&ds, 1929; Frison, 1935; Tkalc1974b), Uttar Pradcsh
(Richards, 1929; Frison, 1935), Himachal Pradeshitf§ 1879; Richards, 1929; Frison, 1933, 1935ptiam (Tkalé,
1968), Laos (Richards, 1929, Tk&ld968), Thailand (Sakagami & Yoshikawa, 1961; Tkall968); Burma (Frison,
1933, 1935, Skorikov, 1938; Tkalc1968, 1989), Yunnan (Wang, 1987).

B. (Subterraneobombus) melanuruspletier is a widespread, but primarily centradigk species (Williams,
1991) also known to occur from Pakistan (Frisor§5)9the Hindu Kush (Reinig, 1940; Richards, 19B64alci, 1969),
Kashmir, Xinjiang [Kunlun Shan] (Morawitz, 1886het Hindu Raj, Karakoram. Ladakh, Zanskar, Greatdttya and
Pir Panjal ranges, in montane coniferous forepinalscrub and steppe and in high, subtropical swsirt (Williams,
1985), Tibet (Richards, 1928b, 1930; Wang, 1982)niyblia (Pittioni, 1939; Skorikov, 1933a; Bischdff36; Tkald,

A. Suhail et al., Geographic distributional pattsrof the genus Bombus (Bombini, Apidae: Hymenoptersorthern Pakistan
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1974a), the Tien Shan (Skorikov, 1931; Bischoff3@9Panfilov, 1957), the Pamir (Skorikov, 1912, 19Reinig,
1930, 1934; Bischoff, 1931), Nepal (Tk&lc1974b), Sikkim (Richards, 1928b, 1930), Qinghlliofawitz, 1886;
Skorikov, 1912; Panfilov, 1957; Tkdic 1961; Wang, 1982), Gansu (Bischoff, 1936), InMongolia (Skorikov,
1933a), Shanxi (Yasumatsu, 1951), Caucasus (Skoril@81) and Turkey (Skorikov, 1931; Reinig, 1971).

B. (Alpigenobombus) kashmirengisTibetan species known from Kashmir- the Hindaj, Radakh, Zanskar.
Great Himalaya and Pir Panjal ranges (Williams,1099ibet (Richards, 1930; Wang, 1982), Nepal (Tkall974b;
Gansu (Morawitz, 1880; Bischoff, 1936), Qinghai (fdwitz, 1886; Bischoff, 1936; Wang, 1982), Sichyi&torawitz,
1890; Skorikov, 1933b; Wang, 1982), Guangxi (Wd8§2).

B. (Pyrobombus) subtypici&korikov is a central Asian species (Williams, 1p91 is known from Kashmir
(Williams, 1985), the Hindu Kush (Reinig, 1934, D9Richards, 1951; Tkal¢ 1969), Pakistan (Tkal¢ 1989), the
Tien Shan (Morawitz, 1880; Skorikov, 1914, 1931{i¢er, 1943) and the Pamir (Reinig, 1930, 1934; iRkur 1931).

B. (Pyrobombus) biroMogt is a central Asian species (Williams, 199190aknown from the Hindu Kush
(Reinig, 1934, 1940; Tkal¢ 1969), Kashmir- Hindu Raj, Ladakh, Zanskar, Grhdahalaya, Pir Panjal ranges, Mt.
Apharwat. Rumbak (Zanskar ranges), Panichar near &ud Tungri (Williams, 1985), the Tien Shan (Vo§911;
Skorikov, 1931; Kruger, 1943 and the Pamir (Cocket822; Reinig, 1930, 1934; Skorikov, 1931).

B. (Bombus) tunicatuSmith is a Himalayan species (Williams, 1991) &sown from Pakistan (Frison, 1933,
1935), Kashmir- southern side of the Great HimataRange, the Pir Panjal range, Jhelum valley wia¢ergVale of
Kashmir and the Kishanganga valley), Hindu Kushal@k 1969), Indian plains and Calcutta (Dover, 19Zkkim
(Bingham, 1897; Friese, 1918; Skorikov, 1933b),attPradesh (Bingham, 1897; Frison, 1935), Himaéhaldesh
(Friese, 1909; Cockerell, 1917; Frison, 1935) aepd (Tkald, 1974b).

B. (Bombus) lucorunkinnaeus is most widespread of all bumblebee spedist it is not quite circumpolar
(Williams, 1991). It is recorded from Pakistan, Kasr- the Hindu Kush (Reinig, 1940), Hindu Raj, Ekoram ranges,
southern side of the Great Himalaya range, th@®&ijal range, in the upper montane coniferous fams in subalpine
scrub (Williams, 1985), Nepal (Tkalc 1974b), Sikkim (Friese, 1918), Tibet (Krlger, 193958; Panfilov, 1957;
Wang, 1982, 1988), Yunnan (Wang, 1987), Sichuanr(§ya982), Gansu (Bischoff, 1936; Kriiger, 1951, 89%n
central Asia its distribution reaches southwardshi® Tien Shan (Morawitz, 1880; Skorikov. 1931; ¢&t, 1954;
Panfilov. 1957, 1981), the Pamir (Reinig, 1930, 4;98korikov, 1931; Kriger, 1951, 1958; Panfilov819 Turkey
and the Caucasus (Kriiger, 1951; Panfilov, 1981mRas, 1984) to the Elburz (Rasmont, 1984) and femross the
northern U.S.S.R. (Kriiger, 1951; Panfilov, 1981)Mongolia (Morawitz, 1880; Vogt, 1909; Kriiger, 1954958;
Tkalci, 1974a; Panfilov, 1981). Inner Mongolia (Reini@36; Panfilov, 1981; Wang, 1982), Heilongjiang (Kei,
1954, 1958), North Korea (Kin& Ito, 1987), Hokkaido in Japan (Tk&lc1962; Sakagami & Ishikawa, 1969) and
Kamchatka (Bischoff, 1930; Kriiger, 1951; Panfild81), Europe (Kriiger, 1951;0ken. 1973; Alford, 1975;
Rasmont, 1984) and from Alaska almost to Hudson ®4liron, 1971).

B. (Sibricobombus) asiatiddorawitz is a central Asian and Tibetan speciesli{@viis, 1991) also found in the
Hindu Kush (Reinig, 1940; Richards, 1951; TKald969), Kashmir- Hindu Raj, Karakoram, Ladakh afahskar
ranges and from across the Great Himalayan ramge tihe northern side to at least as far as Gumilii@ivis, 1985),
Nepal (Tkald, 1974a), Tibet (Richards, 1930; Wang, 1982), Mitiag(Vogt, 1909), the Altai (Skorikov, 1931), the
Tien Shan (Morawitz, 1875, 1880; Vogt, 1911; Skovik1931; Panfilov, 1957), the Pamir (Friese, 19R4&inig, 1930,
1934; Skorikov, 1931), Qinghai (Bischoff, 1936; T&a 1961; Wang, 1982) and Gansu (Bischoff, 1936).

B. (Melanobombus) semenovian8korikov is a central Asian species (Williams, 1p9t is known from
Pakistan (Frison, 1935) and Kashmir (Hindu Raj, dkaram, Ladakh, Zanskar, Great Himalaya rangess Dra
(Williams, 1991) and the Hindu Kush (Reinig, 19&i¢hards, 1951; Tkaig 1969).

B. (Melanobombus) rufofasciati&mith is a peri- Tibetan and also know from Kashmiindu Raj, Great
Himalaya, Pir Panjal ranges, Wangal valley, Saagisfalley, Mt. Apharwat, Khilanmarg, Mt. Apharw#tishanganga
valley, Great Himalaya range and Batakush (Williarh891), Arunachat Pradesh (Friese, 1918), Uttadé&sh
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(Richards, 1928a, 1930) Sikkim (Bingham, 1897; $&je1918), Gansu (Morawitz, 1880; Bischoff, 1938inghai
(Morawitz, 1886; Tkalg, 1961; Wang, 1982), Tibet (Friese, 1918; Richat@28a, 1930; Wang, 1982, 1988), Sichuan
(Morawitz, 1890; Wang, 1982) and Nepal (TKalt974b).

As the economy of the northern Pakistan, despiteigm is mainly based on subsistence production of
agricultural and horticultural crops in the formamountain agricultural landscape. Farmers alwagate their fields
at the expense of forest cover and use a varietyaethods to do so and burning is the most probaidéent way to
obtain pastures and land for crops (Sheikh, 2080¢h anthropogenic activities are continuously ritetating natural
resources such as reduction in vegetation covéoreitation, intensive cropping and habitat fragragon which not
only reduce the biodiversity but also a permanbrgdt for bumblebees’ fauna and their conservattsasent study
was the first effort to document the recent disttitin of bumblebees’ fauna keeping in view theinggrvation.
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Abstract

Clerodendrum(Verbenaceae) is a widespread genus throughopict@nd subtropic regions of Asia and
Mesoamerica. It has more or less 400 species whititrease up to 560 together with cultivars. thirsC. bungeiand
C. trichotomurrhave been cultivated as an ornamental plants ikspard gardens in Turkey. Howevér, bungeiwas
naturalized for last decades in Black Sea regi@sddptions and distributions of these taxa aremiv

Key words: Clerodendrum, Verbenaceae, rose glorybower, Blaek Burkey

O

Turkiye Clerodendrum L.’ lar (Verbenaceae) hakkinda

Ozet

ClerodendrumVerbenaceae familyasina ait blyik bir cinstir.dds, Asya’ nin ve Orta Amerika’ nin tropik
ve subtropik bélgelerinde genyayilis gosterir. Yaklatk 400 kadar tlre sahiptir. Kiltivarlarla birlikber sayr 560’ a
¢ikar. C. bungeive C. trichotomuntirleri tlkemizde ilk olarak park ve bahcelerdeigt@ilmistir. Bununla birlikteC.
bungei son yillarda Karadeniz bélgesinde gddasmistir. Cinsin ve bu iki tirin betimi yapilgive yayilglari
gosterilmitir.

Anahtar kelimeler: Clerodendrum, Verbenaceae, Kismga@, Karadeniz, Turkiye.
1. Giris

Tropik ve subtropik kgakta genjce yayils gosteren ve zengin tirle temsil edilen odunsicinistir (Rueda,
R.M., 1993, Guest, 1980). Cinsin tip turd, ilk @krl753 yilinda Linnaeus tarafindan yayinlar@erodendrum
infortunatum tiirididr (Linnaeus, 1753, Hsiao & Lin, 1995). Rusya Irak floralarinda 2 tirle temsil edilen cins
(Shishkin, 1974, Guest, 198dyan ve Misir floralarinda da 1’er tirle temsil eaktedir (Patzak, A. & Rechinger,
1967, Tackholm, V., 1974). Anavatani Cin ve HindisblanC. bungeivar. bungeiCin’den Rusya’ ya kadar tim Asya
kitasinda yayik gostermektedir (Wu & Raven, 1994).

Turun Rusya florasinda, ykbildigi pek ¢ok yerde yegebilecei de belirtiimektedir (Shishkin, 1974). Bu tir

Dogu Karadeniz Bolgesi'nde, 6zellikle Samsun, TrabzerHopa'daki bahcgelerde sus bitkisi olarak gtetimektedir.
Son yillardaki gdzlemlerimiz tiriin bahcelerden kakeburalarda dgallastigini gdstermektedir. Dgallasmis bu tirin
floristik ¢alismalarda yer almasi geregitii disindigimiz icin burada tirin sistematik pozisyonu, betimi
yaylilistyla ilgili bilgiler verilmistir. Turkiye Florasi'yla ilgili gelecekte yapilacakevizyon cakmalarinda,
Clerodendrumturlerinin de kayitlara alinmasi amaclagim Cinsin Turkiye'deki varlg kiltdr bitkisi olarak “B&
Bahce” (Kanglu, 2008) ve “Bitkilerin DinyasI” (Glingoér vd., 200¥ayinlarinda da daha 6nceden belirtiftini
Gelecekteki cagmalara katki amaciyla cins ve tir betimlerini metvkayitlariyla birlikte hem Tiirkge heiimgilizce
vermeyi uygun gordik.

* Corresponding authof Haberlgmeden sorumlu yazar: serdaraslan@ymail.com
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1825 yilinda D. Don tarafinda®. foetidurmadh bir tir yayinlanngtir. 1833 yilinda Bunge tarafindan farkl bir
bitkiye deC. foetidumdenilmitir. Oncelik kurallarina gére ilk yayinlanan isinegerli old@gundan Steudel, sonradan
yayinlanan tiire, Bunge’ ye ithafé€h bungeiadini vermgtir (Steudel, 1840).

Ismin Kokeni:ismin Latince kokenkans gaci anlamina gelir.Qleros sans, talih, kaderdendron agac)
Ulkemizde de kismetgaci ismiyle bilinmektedir.

Kullanimi: Clerodendrum bungeturi, timor tedavisinde kullaniimasinin yani sigegleneksel Cin halk
tibbinda kadinlarda rahim sarkmasi adi verilenahgst tedavisinde kullaniimaktadir (Fan vd., 1999)ri8s bu bitki
bas agrisi, bg donmesi ve ¢iban tedavisinde de kullaniimaktaghrigastava & Patel, 2007).

C. bungeiturinin cicekleri gostedli ve glzel kokulu oldgundanC. trichotomumgibi park ve bahcelerde
yetistirilmektedir. C. bungeiyapraklari ciceklerinin aksine ¢ok kott kokmaktadir
Yayilsi: Asya, Afrika ve Amerika’'nin genellikle tropik \v@ibtropik bélgeleri.

2. Bulgular
Clerodendrum L. Sp. Pl. Ed. 1: 637 (1753)

Agac veya call, bazen tirmanici. Yapraklarskdd: veya nadiren dairesel dizli, basit, diz veya nadirengii
veya loblu. Cicekler genellikle ugta simdz veyaepik salkim, beyaz, morumsu veya kirmizi. Kaliks gaklinde
(nadiren tupsu), 5 i, olgun meyveyi buyiyerek kapatir. Korolla geild# uzun tupld, tip diz ya da kivrik, veya
nadiren sadece kisa tUplu; dudak 5 parcal, ydgidar it veya biraz farkli. Stamenler 4, korolla tupinaglh
korolladan dyari tgar. Ovaryum belirsiz 4-g6zIi, her gbz 1-ovulli;lusti uzamy, stigma kisa bifid. Meyve eriksi,
cogunlukla az veya c¢ok belirgin 4-oluklu, bazen olukssiklikla kaliks tarafindan katilir; cekirdek 4 tane, olgunlukta
ayri ayri ya da ikierli gruplar halinde dékalurSgekil 1).

Trees or shrubs, sometimes climbers. Leaves ogpositarely verticillate, simple, entire or rarelgntate or
lobed. Flowers usually in terminal cymes or parsciehite, purplish or red. Calyx campanulate (satebular), 5-
dentate or 5-fid, frequently considerably accreseen enclosing the ripe fruit but not adherenit.t@orolla usually
long-tubular, the tube straight or curved, or namly with a short tube; limb 5-fid, spreadingbés equal or somewhat
unequal. Stamens 4, inserted on the corolla-turey-exserted. Ovary imperfectly 4-locular, eachulos uniovulate;
style elongate, stigma shortly bifid. Fruit a drufeequently shallowly to deeply 4-sulcate, oftemclesed by the
accrescent calyx; pyrenes 4, falling seperatelycoasionally in pairs (Figure 1).

TUr teshis anahtari:

1- 1 -2 metrelik ¢ali; gicek kiimesi ucta toplagmBik SIMOZ ........ccvveveeeeieeiieiieee e e e e e e e e e e bungei
1- 1.5-10 metrelik kiicikgac; cicek kiimesi yaprak koffunda ya da ucta seyrek siméz.....trichotomum

1- Clerodendrum bungei Steudel, Nomencl. Bot., ed. 2. 1: 382. 1840.

= C. foetidumSteud. (non D. Don) Enumeratio Plantarum, quashim&Boreali 52. (1833).

= C. fragrans(Vent.) Willd. foetidum(Bunge) Bakh.in Bull. Jard. Bot. Built. Ser. 3,82 (1921).
= C. yatschuenskl. Winkler in Repert. Spec. Nov. Regni Veg. Bei: 474. (1922).

Type: Colitur; floret Junio, Julidunge s.n.HT: Bunge296; China (LE)

1-2 metrelik ¢ali. Dallar hemen hemen silindirileligin kovucuklu. Yaprak sapi 4-17 cm, genckenrsar-
kahverengi veya morumseftali tiyll, olgunlukta tilysiiz; yaprak ayasi ovaya genice ovat, 8-20 x 5-15 cm, kdsl,
altta seyrek salgieftali tiylu veya tlystz gibi ve tabaninda birlsgensiyemsi salgi tiyll, Gstte seyrgitali tiylU;
yaprak tabani kuneat veya trunkat ya da kordata#an dili, ucu akut veya akuminat, damarlar 4-6 cift. Gi¢ggimesi
ucta, sik, baseklinde, Ustl dizlenmisimdz; brakteler lanseolat veya ovat-lanseolaB cm, dokilicu; brakteoller
lanseolat, c. 1.8 cm. Kaliks caaklinde, tliip 2-6 mm, seyralemsiyemsi salgi tiylerle kark seftali tuyld; loblar dar
veya geny triangular, 1-10 mm. Korolla pembemsi-kirmizi veyar, tip 2-3 cm; loblar obovat, 5-8 mm. Stamenmker
stilus korolladan gari tgar. Meyve eriksi, mavimsi-siyah, kiiremsi, 6-12 mapigda.

Ciceklenme ve meyvelenme zamafayis — Kasim.

Habitat Karisik orman alti ve orman yolu kenarlari.
Yiikseklik1100 — 2500 m. (Turkiye’ de 0 — 500 m.)

S. Aslan et al., On the Turkish Clerodendrum Lrif&¢raceae)
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Sekil 1. Clerodendrum bungeiiriniin Cagamba ilgesinde diallastigi ¢aliliklar (Foto: BilalSahin)

Shrubs 1-2 m tall. Branchlets subterete, distinighticellate. Petiole 4-17 cm, densely brown, geHorown,
or purplish pubescent when young, glabrescent;b&afe ovate to broadly ovate, 8-20 x 5-15 cm, papabaxially
sparsely glandular pubescent to subglabrous ard several peltate glands near base, adaxially alyapsibescent,
base cuneate, truncate, or cordate, margin seapéx acuminate to acute, veins 4-6 pairs. Inft@eees terminal,
dense, capitate, flat-topped cymes; bracts lantedtaovate-lanceolate, ca. 3 cm, deciduous; latscthnceolate, ca.
1.8 cm. Calyx campanulate, tube 2-6 mm, pubesogithh several peltate glands; lobes narrowly tridaguo
triangular, 1-10 mm. Corolla pinkish, red, or perplube 2-3 cm; lobes obovate, 5-8 mm. Stamensgtel exserted.
Drupes blue-black, subglobose, 6-12 mm in di&h.& Fr. 5-11, Mixed forests on mountain slopes and along
roadsides1100-2500 m. Medicinal.

Lokalite Trabzon, Yomra, Yglyurt kéyl, 500 m, yol kenari, nemli ve golgelirier, 08.08.2006S. Aslar2619; ibid.,
25.06.20085. Aslan2620; A6 Samsun: Cgamba, Dgirmenbgl mah., Camii kansi, 10 - 30 m, 14.07.2008, Sahin
2628.

Gozlemler A6 Samsun: Salipazari, Karaman koyu, 300 m, ldaz007; Salipazari ilce merkezi, akarsu kenark 50
70 m, Eylul 2008B. Sahin; A8 Artvin: Hopa, Artvin - Hopa yoluE. Tekin(Tekin, 2007).

Dunyadaki Yayih: Cin, Hindistan, Tayvan, Vietnam, Rusya, Irak,a&merika

=_
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Sekil 1: Clerodendrum bungeiiriiniin diinyadaki yaysi.

2- Clerodendrum trichotomum Thunberg, Nova Acta Regiae Soc. Sci. Upsal. 3: 2880.
= C. fargesiiDode in Bull. Soc. Dendr. France, 1907, 207.
= C. koshunensklayata in Journ. Coll. Sc. Tokyo, xxx. Art. 1, 20BD11).
= C. serotinumCarriére in Rev. Hort. (1867) 351.
= Siphonanthus trichotomy3 hunberg) Nakai in Bot. Mag. (Tokyo), 1922, xxx24.
Type: China
1.5-10 m boyunda c¢ali veya kucUgaglar. Dallar belirgin kovucuklu. Yaprak sapi 248;cyaprak ayasi altta
aclk, ustte koyu ydl, ovat-eliptik, Ucgensi-ovat veya ovat, 5-16 x12-cm, k&itsi; yaprak tabani gesgie kuneat,
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trunkat veya nadiren kordat; yaprak kenari diz vegdiren undulat, yaprak ucu akuminat, damarlarc#t5 Cicek
kimesi yaprak koltgunda veya ucta, seyrek korimboz-siméz, ¢atalli88:tn; cicek kiimesi sapi 3-6 cm; brakteler
eliptik, dokiltcu. Cicekler kokulu. Kaliks y#imsi, daha sonra morumsu, derin 5-loblu. Loblaris triangular-
lanseolattan ovata kadar. Korolla beyaz veya pershetncm, tip ince, loblar oblong, 5-10 x 3-5 mniiluS,
stamenlerden kisa, her ikisi de korolladagaditaar. Meyve eriksi, mavimsi-mor, kiiremsi, 6-8 mm ¢eia.

Habitat Dag yamaclarindaki sik ¢aliliklar
YikseklikO — 2400 m.
Dunyadaki yayiji: Cin, Hindistan, Japonya, Kore, G.D. Asya.

Shrubs or small trees, 1.5-10 m tall. Branchletsidellate. Petiole 2-8 cm; leaf blade greenishxaily and
dark green adaxially, ovate-elliptic, triangularate, or ovate, 5-16 2-13 cm, papery, base broadigate, truncate, or
rarely cordate, margin entire or rarely undulapexacuminate, veins 3-5 pairs. Inflorescencedaayibr terminal, lax,
corymbose cymes, dichotomous, 8-18 cm; peduncle cBa6 bracts elliptic, deciduous. Flowers fragra@alyx
greenish, becoming purple, deeply 5-lobed; lobesdular-lanceolate to ovate, acute. Corolla whitginkish, ca. 2
cm, tube slender; lobes oblong, 5-10 3-5 mm. Ssherter than stamens, both exserted. Drupes bli@epu
subglobose, ca. 6-8 mm in diam.

Ulkemizde, Marmara ve Ege bolgesinde park ve bahgelsus bitkisi olarak ystiriimektedir. Turtin dgallasmasi
hakkinda hentiz bir bilgi yoktur.

3. Sonuglar ve tartsma

Mevcut kaynaklard&. bungeitiiriniin gicek kiimesi igin Ustte dikgleis sSim6z yazmasina gaen, cigek kiimesinin
giderek kubbemsi bigekil aldgl gdzlenmgtir. Bu iki tiriin Glkemize ilk olarak nasil gefdibilinmemektedir. Ancak
sis bitkisi olarak kullanildiklari icin ticari yaltla geldgi aciktir. istilaci bir karaktere sahip olaD. bungeitiirinin
Ulkemiz de yetiebilecei beklenen bir sonugtlC. bungeibahcelerden kacarak ghllasmistir. Halen sus bitkisi olarak
kullanilan C. trichotomum’un dogallasmis populasyonlarina rastlanamatm Guzel cicekli, sik dalli glzel callar
olmasi ve sirginlerden vejetatif yollarla kolaycegajabilmeleri peyzaj mimarisinde kullaniima avaraajhi
arttirmaktadir. Bu tilrler tlkemizde sis bitkisi alla bilinmekle birlikte (Gingér vd. 2007) Turkiyesdi floristik
literatiirlerde yer almamaktadir. Bu gata ile bu turlerin Glkemiz florasindaki kayitlardeer almasi sganms
olacaktir.
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Abstract

This paper highlighted the need for biodiversitjservation in Nasarawa State. The data for thidystvere
collected from the State’s Ministry of Agricultutéeadquarters. The data collected included the nurobeatural
forest reserves in the State, number of availatnest guards and number of fish ponds in the STdte.State has a
total of 41 natural forest reserves, 20 forest dsiaand 25 fish ponds. A bird eye review of consomastatus of
biodiversity in Nasarawa State was also done. Theysrevealed a dismal conservation performanceth& natural
forest reserves were not protected. The State higs20 forest guards to police a forest cover d6,1228.12 hectares
which amounts to a ratio of 1 forest guards to ¥,Béctares. The only proposed game reserve isoybe tlegally
constituted, as a result the fauna and flora withis enclave are exposed to poaching and masspleigtion. All the
25 fish ponds are not functional. Threats to coreseorn efforts and strategies for their mitigatimere highlighted.
Appropriate recommendations were also made thahefm Nasarawa State to come out of its lacklusiediversity
conservation efforts. After all said and done sitvery pertinent that every country including Nigeand Nasarawa
State in particular should take measures to ensiodiversity conservation in order to forestall tietinction of the
very many valuables species that play major raléhe ecosystems.

Keywords. Need; Biodiversity; Conservation; Nasarawa Sttgeria
1. Introduction

Biodiversity or biological diversity is the totaétitable variation or differences in characterssticat exists in all living
things, individual and their species in differerargs of the earth. In order words, biodiversity sists of all the
heritable variation caused by the presence of genesiits of heredity offspring from one generationanother in
different climatic and vegetation zones of the le@rtthe ground or in the atmosphere (Ayodele azhéed, 1999)

In essence, Anon (2000) said that biodiversityaésitthree major aspects, which are genetic, speansl
ecosystems. The genetic aspects cover the variatigenes and genotypes between and within thdespediversity
refers to the variety of species within a givenaavehile the ecosystem consists of interdependeminumities of
species and the environment. Globally, biodivergitgvides mankind with the source of food, fuebteing and
medicine. According to Anon (2000), in the develgpivorld, biodiversity provides up to 90 percentled needs of the
rural poor. Such needs include the assurance df, ffioer for clothing, materials for shelter, orgamanure, fuel
medicines and source of work energy in form of aitraction.

Over the years, according to Kokwaro (1994), huraativities have contributed largely to the loss of
biodiversity. Such activities include the clearioigland for agriculture, overgrazing, bush burnilagging, fuel wood
collection, inappropriate use of fertilizers andsti@des, urbanization, pollution of air and wataH. these contribute
significantly in the degradation of our biologicakources.

* Corresponding authot Haberlgmeden sorumlu yazar: bitkilerim@gmail.com
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Although the exact number of species in the wizldot known, it is estimated according to Anonq@pthat
over 70 percent of the genetic diversity among srbave been lost. The reduction in genetic divemsifects the
ability of crops and animals to adapt to differenvironments and growing conditions. Another imaottaspect of the
biodiversity problem is that, in the world, a smalimber of countries within the tropics and subts@ccounts for a
very high percentage of the world’s biodiversitgr example, while tropical forests cover only 7qeet of the earths
land surface, they are estimated to contain at E@&percent of all species. The reason for théa bigdiversity in the
tropics is the high amount of energy, water andi@nis.

The uses and values of biodiversity cannot beeaphasized. According to Ayodele and Lameed (1999)
these uses and values of biodiversity can be &iledsnto three namely economic uses, biotechnoligand socio-
cultural uses, while the values were divided imwo tviz-educational and scientific values; recraadioand aesthetic
values.

The term conservation implies wise use of resoufoeghe sustainable management at present andogimp
availability in the future generations to come (NE3%991). The main scope of biodiversity conseoraticcording to
the International Union for the Conservation of INatof which flora and fauna are inclusive are @ows (IUCN,
1991):

1. to maintain essential ecological processes andslifgporting systems upon which human survival and
development depend

2. to preserve genetic diversity, on which dependliteeding programmes necessary for protection and
improvement of cultivated plants, innovation, aretigity of many industries utilizing these living
resources;

3. to ensure sustainable utilization of species amdystem, which support millions of rural commurstaes

well as major industries like medicine, food andriem

A cursory look at the Nigerian biodiversity, Naswan State inclusive shows that a vast array of ,foodgs,
timber, building materials, fuels, fiber, ornaménspices, resins, gums and other cash crops tiatde significant
support to the nations’ economy is obtained fromwlid. According to Anon (2000), the current statwf Nigeria’'s
biodiversity shows that there are about 500 vipacges; 3,423 fungal species; 748 algae and 5A68es of higher
plants in addition to about 274 species of mamn®8sspecies of primates; over 800 species of bids; forest and
savanna snake species; 109 amphibian species aady aich invertebrate fauna. The objective of thaper is to
highlight the need and conservation strategy fodiversity in Nasarawa State.

2. Materials and methods
2.1 Study Area

Nasarawa State is situated in the North Centrgéht between latitude€’®4 N and Longitude 89 E. it is in
the guinea savanna eco-vegetation and has meaalaamiall of 1550mm and annual temperature d27

2.2 Data Collection

The data for this study were collected from the ddpmrters of the State’s Ministry of Agricultureing
structured questionnaire and inter personal oraritew. The data collected included the numbenatural forest
reserves in the State, number of forest guardshamber of fish ponds owned by the state governngettondary data
was also collected showing Nigeria’s sites of to-sonservation.

3. Results

The state has sites like forest reserves, a prdpgame reserve and fish ponds, which ought to sasva
baseline for biodiversity conservation in the staté records, have shown (Table 1 and 2) thatishi®t the case. In
respect of forest reserves in the State there amy bne (41) of them 37 gazetted and 4 ungazeffdubir
management/conservation status depicted as prdtecteot protected is as shown in Table 1. Thotlggse reserves
ought to be protected and managed sustainablygetlegse is the case. There is free entry and mixitthese reserves
due to inadequate number of forest guards to patidl secure them. The State has only twenty (2@sfauards
(Source: Ministry of Agriculture and Natural Resces, Lafia) to police a forest reserve area of 28 12ha. This is
a ratio of 1:7, 261 i.e. 1 forest guard to poliGB6/ha. This is grossly inadequate and somethiogldhbe done in
order to protect the biodiversity of the State. THoay of it is that, if the forest reserves ard pmtected, what then
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become of the free areas-areas outside the restrateare not legally protected. Certainly unrésgd exploitation
and degradation will have a free reign as it isendly.

It is important to also point out that Nasarawat&thas no single game reserve. The proposed Bajame
reserve covers an area of 12,160ha (Table 1).yieido be legally constituted; as a result, thenéaand the flora
within this enclave are exposed to poaching andsivagxploitation.

Attempts by Nasarawa State to evolve a consernvatial management strategy for its fishery resourags not
yielded much result. Table 2 shows that the staseahtotal of twenty five (25) fishponds but a# ot functioning.

They are all out of operation.

Table 1: Natural Forest Reserves in Nasarawa State.

Name of Forest Reserves Size Legal Status Degr ee of
S/No. Ha Protection
1 Karama 291.84 Gazetted Not Protected
2 Utuga 677.20 Gazetted Not Protected
3 Gwanje 20.48 Gazetted Not Protected
4 Righa 40.96 Gazetted Not Protected
5 Kurmin Tagwaye North 25.60 Gazetted Not Pretgct
6 Kurmin Tagwaye South 28.16 Gazetted Not Pretect
7 Mada River North 3,013.12 Gazetted Not Protécte
8 Mada River South 1,845.70 Gazetted Not Pratdecte
9 Kurmin Agyaga 50.00 Gazetted Not Protected
10 Kurmin Nunku 179.12 Gazetted Not Protected
11 Kurmin Nunkuchu 56.32 Gazetted Not Protected
12 Kanje 200.00 Gazetted Not Protected
13 Rafin P (Azara) 156.16 Gazetted Not Protected
14 Doma 86,374.40 Gazetted Not Protected
15 Ambakar 15.462.40 Gazetted Not Protected
16 Marhai 6,883.84 Gazetted Not Protected
17 Kurmin Agyaragu 43.52 Gazetted Not Protected
18 Kurmin Agudu 23.04 Gazetted Not Protected
19 Kurmin Akanga 2,808.70 Gazetted Not Protected
20 Kyakale 22.00 Gazetted Not Protected
21 Adevi 213.00 Gazetted Not Protected
22 Baba 122.00 Gazetted Not Protected
23 Akaleku 102,000 Gazetted Not Protected
24 Doka 1,800.00 Gazetted Not Protected
25 Keffi Town (Sabon Gari) 181.76 Gazetted NaitBeted
26 Dutsen Karaga 2,508.80 Gazetted Not Protected
27 Keana - Proposed Not Protected
28 Kaffa Kurmin (Kugbaru) 194.56 Gazetted Not Boded
29 Agudu 161.28 Gazetted Not Protected
30 Kurmin Mai Akuya 568.28 Gazetted Not Protected
31 Arikya 20.00 Gazetted Not Protected
32 Kurudu 100.00 Proposed Not Protected
33 Bakyano - Proposed Not Protected
34 Obi 2,040.32 Gazetted Not Protected
35 Atabla 150.00 Gazetted Not Protected
36 Zano 1,088.00 Gazetted Not Protected
37 Bakono (Game Reserve) 12,160.00 Proposed Nt dRed
38 Gitata/Jaja 3,417.60 Gazetted Not Protected
39 Sheriga (Buku) 27.18 Gazetted Not Protected
40 Tokan River 1,868.80 Gazetted Not Protected
41 Wamba 302.08 Gazetted Not Protected
Total 145,228.12

Source: Ministry of Agriculture and Natural ResasclLafia, Nasarawa State.

J.S. Alao, Need for Biodiversity Conservation irs&lfawa State, Nigeria



Biological Diversity and Conservation—2 /1 (2009 17

Table 2: Fish Ponds in Nasarawa State

S/No. L ocation Size No of Ponds Operational Status
(Ha)
1 Kantsakuwa 7.2 13 Not Operational
2 Lafia 2.0 4 Not Operational
3 Rutu 15.0 8 Not Operational
Total 24.2 25

Source: Ministry of Agriculture and Natural ResasclLafia, Nasarawa State.
4.1 Threats to Biodiversity Conservation

The convention on biological diversity signed by7 Ifovernments at the 1992 UNCED Earth summit in Rio
de Janeiro is an important indication of growintginational concern about biodiversity loss, andramsformation
from a scientific issue to a popular political arttimately diplomatic issue. With the conventionanim place, a great
challenge lies ahead in transiting internationditipal commitment back into effective action aethational, regional,
scientific and popular levels.

The need for the convention of genetic resourcespeties and ecosystems in Nigeria has been eileyst
discussed (Gbile et al, 1978; Osemebo, 1991, Moyaki1994). Biodiversity is under threat in Nigemay Nasarawa
State for exactly the same underlying reason asmblsre in Africa and the world at large. The canflhetween
supply and demand in terms of the limited supplyhef earth’s resources and an increasing demaiioeom to meet
the needs of a growing population and the growsgration of that population is quite enormousmast places, a
greater demand is placed upon species and ecosyiam they are able to meet by themselves atalattes of
increase.

Major threats to biodiversity in Nigeria, Nasara@tate inclusive include the following habitat ediiéon;
increase in human population; climatic changesmiba&l pollution; non-viable population of speciesgr harvesting;
and communal land use practices, which are disdusskew.

4.2 Habitat Alteration

Habitat alteration covers usually from highly disematural ecosystems to far less (often mono@)lagro-
ecosystems. Agbelusi (1994) in a study conductegoime forest reserves in Ondo State observed f&t¥t df the
reserved areas have been converted to forest tarstaAlso, at present the reserves are threatbpaezhcroachment
and by alienation to other forms of land use, tleiploitation for both timber and non-timber forgsbducts has
become virtually unregulated to an extent that agdes the very existence of the forest. Also, Pb{#€l94) reported
that Niger Delta which was generally inaccessible g¢arly naturalists and which was rich in wildlile now being
altered especially with the creation of Europeam@uinity (EC) sponsored RISONPALM OIL palm plantation a
study of land use impact on population of small gamOsemebo (1991) noted that tree plantationgguaoy man
altered the natural ecosystems and created morifispagro-ecosystems which do not exactly repldwe natural
environment. This, he said, leads to migrationrafreals. Logging, he observed damages the foreslings and tree
saplings through felling, track construction arahsportation of logs. This reduces cover for arsmal

4.3 Increase in Human Population

Small population of people, living at low densitlgsmeans of traditional patterns of agriculturastprals and
hunting-gathering have for many centuries been &blgse natural resources sustainably simply byreioving the
natural product faster than it can produce itdétfwever, Nigeria with a population of about 140lioil (NPC, 2006)
is one of Africa’s most densely populated countrielsis large population and high rate of increaae tesulted in
massive environmental changes. Many of these clsasigaify that the environment is being overexgdiand that
natural processes of regeneration are not ablepe with the over-exploitation of this magnitudeafiold, 1987)

Associated with this effect is urbanization. Toware becoming larger, new villages are being estadd;
farms and wood cutting activities are extendingher and further from each settlement. New roadsteacks enable
farming, hunting and wood cutting to occur in poasly undisturbed habitats.

4.4 Climatic Changes

Biodiversity is also under threat, at least in &dri from a variety of climatic changes, in particullecreased
rainfall. West Africa has undergone a series aratiting wet and dry periods as well as times &f e@ather and low
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rainfall due to severe glaciations in Northern BurqHappold, 1987). He went further to declare #tathe present
time, the climate is mid-way between the two ex&srof Pluvial (wet) and inter-pluvial (dry) periods indicated by
the absence of rainforest zones in Benin, Togoeastiern part of Ghana. These climatic changesfte associated
with drifts in vegetable pattern.

4.5 Chemical Pollution

Chemical pollution, which has been implicated apomsible for forest damage in Europe, for defaasitn
birds, for premature births in seals has becomajameoncern in virtually all parts of the worldh€&mical pollution is
complex and pervasive. It is expressed in suclewifft forms as atmospheric pollution with sulplamd nitrogen oxide
and with oxidants, directly damaging vegetation hadning freshwater through the deposition of aaid. Excessive
use of agricultural chemicals results in the comtation of watercourses and causing ecological larize in wetlands
and shallow seas through run off of nitrate andsphate and harming wildlife through the accumutatib persistent
pesticide (McNelly, 1990)

4.6 Non-viable Population of Species

For species that have been severely reduced inensmdurvival might be difficult even if apparentigequate
conservation measures are introduced. This is lsecdahe species exists in tiny, fragmented noneigldpulations,
which may be below the minimum viable populationesiSuch populations are extremely vulnerable tnetion
through random environmental catastrophes sucirggsdisease, cyclone, poaching and breakdownvefaiad order.
Even if such populations survive these risks, thay be subjected to severe losses in genetic diyevigor and
fertility (Ayodele and Lameed, 1999)

4.7 Over harvesting

Intense harvesting can result in extremely rapidides in species population, Kemp and Palmber®3)19
stated that unless carefully planned and contrphlagivesting may severely damage stand structiteecapacity and
regeneration of the rainforest. Nnabuife (2003)Wwamed that people cut trees indiscriminatelyyttie not know that
one day, we are going to run out of these treestasalready happening in some countries.

Illegal hunting of all species of migrates, takédsce at all times of the year, and many of theténgnshow no
regard for sex, age or reproductive condition efrtiquarry. According to Happold (1987), illegalrting is considered
to be one of the main reasons for the decline énpibpulations of all artiodactyls, primates, largdents, carnivores,
rhinoceroses and elephants. The demand for bushwasaincreased as human populations have increastds a
consequence intense hunting pressure has caussdigedn the population of many bush meat speicied| parts of
Nigeria (Agbelusi, 1994; Happold, (1987).

Ayeni (1985) has posited that Nigeria has an extensland water mass of about 12.5 million hectateat
can produce over 500,000 tones of fish under adeguanagement. According to Anon (1984) Nigeriadseg.6
million tonnes of fish protein annually but herioagl fish output is only 400,000 tones annualliyategic biodiversity
conservation will definitely go along way to arrés¢se short falls and/or deficits.

4.8 Commercial Land Use Practices

Habitat clearance and alteration are the most itaposingle threats to biodiversity. Deforestationtimber
trade, mining and oil extraction and cash crop potidn are examples of activities, which can andcdntribute to
irreversible habitat destruction. Morakinyo (199ed thatRISONPALM oil palm project in the Delta represents
considerable investment, but will have drastic améversible consequences over an extensive areth for
environment and for the people who live there.

Kemp and Palmberg (1993) observed that the mestreémpact of logging on genetic diversity restittsn
human intervention after harvesting through agtizal encroachment and fire. Whole population efjirewth may be
lost through fire, following the felling of all atturees of a species in the area concerned.

4.9 Methods of conservation of Biodiversity

There are three major methods of conservation. Treythe traditional, ex-situ ad in-situ methodsi¢A,
2000; Ayodele and Lameed, 1999)
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4.10 Traditional Methods

There are several traditional methods of conserindiversity. During farming activities, some mydtirpose
trees are spared either for providing shade othferuse of its parts or for religious purposes. @heice of such trees
varies from community to community. The protectanmd management of the trees and sometimes saaredsgare
dictated by measures, rules, regulations and talwdash are stipulated and approved by custom a&eéged by the
local people. As long as these groves are demalrdatevarious uses, the plants and animals theamrpreserved by
the communities.

4.11 Ex-Situ Conservation

Ex-situ method involves maintaining organisms adé gheir original or normal habitats in facilitissich as
botanical gardens, seed gene banks, in vitro ganksband field gene banks. This practice is adoptezte species are
heavily exploited or in which the habitat is beihgstroyed or neglected. In such circumstancesitexenservation is
embarked upon to ensure their perpetration. Thesters are used to rear endangered species withinthef releasing
them to their natural habitats when their poputaind environments are stable.

4.12 In-Situ Conservation

The need for biodiversity has long been realizeNigeria. Back in 1984, a network of Strict NatiReserve,
Forest Reserves and Game Reserves were estalilighiee Forestry Research Institute of Nigeria (FRaNd various
State Forestry Services. Currently, there are 32tgd Game Reserves/Sanctuaries, 12 strict N&aserves, 1
Biosphere Reserve and 8 National Parks (Table 3).
In all the protected areas biodiversity conseorathrough in-situ practices are ensured by:
i. Protective measures against poachers,
ii. Controlled exploitation of forest reserves,
iii. Controlled burning practices, and
iv. Reduced intensity of cattle grazing

Table 3: Nigeria sites of In-situ Conservation

Conservation Tenure Number Area (million ha)
Gazetted Forest Reserves 445 9.7
Gazetted Game Reserves/sanctuaries 32 1.2
National parks 8 1.4
Proposed Game reserves 11 0.372
Ramsar Wetland sites 3 0.472
Proposed Ramsar wetland sites 1 0.207
Strict Nature Reserves 12 -
Biosphere Reserve 1 0.056
Natural Regeneration Investment Plots 20 -
Fish Parks 3 -
Permanent Sample Plots 200 -

Source: Nigeria Tropical Forestry Action Plan: wiackgroup on Biodiversity Protection and wildlifeaMagement, 1995.

In conclusion it should be stated that the condilenases of biodiversity are important reasonsémserving
biodiversity on the basis of tangible uses whiclhnmmeake of it. In addition to these, there are ethialues that are the
basis of the intrinsic of existence or bequesteslaccorded to plants and animals. The existerloe @ biodiversity
related to their ecological roles the bequest \&hrd economic values are very cogent and straspns for mankind
having dominion over all things on earth as indédain the religious books and should therefore @tecespect to all
living and non living things. For this reason, pitp should be given to conservation of biodiversis the centerpiece
of natural resources management for sustainablelaf@went

It is therefore, very necessary that every couirtcjuding Nigeria and Nasarawa State in particslaould
take measures, to ensure biodiversity conservasioge many species that play major roles in tlisystems may be
lost if they are not conserved.

From the various points highlighted in this papgee following recommendations are hereby made Her t
effective conservation of biodiversity in NasaraState.
= Exploitation and development of Nasarawa Statetsgstem should be managed on an environmentally
sound sustainable principle.

J.S. Alao, Need for Biodiversity Conservation irs&tawa State, Nigeria
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= Conservation action should be implemented at Hwthdcal and state levels. At the local level, rdkof
participatory management should be initiated, thagiving greater responsibility to the people wos
livelihoods require conserving the forest and vifiddiesources upon which they depend. This mayirequ
giving them forms of ownership or control over theésources, providing them with training and
expertise. At the state level, protected areas iretha most important conservation tools for covisgy
natural ecosystem.

= Effective policing and sound management of protkateas in Nasarawa State should be put in place

= Biodiversity education should be introduced andintensified at the primary, secondary and tertiary
educational institutions throughout the state.

= Awareness campaign conducted through the mass pwedenized talks, film shows and seminars should
be carried out to enlighten policy makers, cattlarers, hunters and farmers on the need for bisiiye
conservation in Nasarawa State.

= All relevant agencies should ensure the enforcemmiexisting environmental laws in the State.

= Decrees, edicts and national and state laws boglen environmental issues should be translated int
various local dialects for proper understandingsao€h policy and legislation and should be widely
distributed to all village heads, district headd amirs.

= Establish a data bank to show the diversity, diation and status of biological diversities (bdtird and
fauna) in the state.

= Adequate staffing with requisite training should g in place to ensure an effective conservatibn o
biodiversity in Nasarawa State.

= The government should exercise sufficient politiéll to fund biodiversity conservation in Nasarawa
State.

References

Agbelusi E.A. 1994. Wildlife Conservation in Ondtat. The Nigeria Field 59. 73-83.

Ajayi, S.S. 1996. Wildlife Crisis, Conservation Antidote. An Inaugural Lecture, Delivered on Felyua7" , 1986,
University of Ibadan.

Anon. 1984. Nigeria is Starving of Fish. New NigariNewspaper August 3. Pp 10

Anon. 2000. Federal Government of Nigeria NatidRaport on Integration Management of Land and Watshared
Catchments in the Trans Boundary Area of Nigerid Aliger. Submitted at the Regional Workshop on $ran
Boundary Land and Water Resources between Nigeda\éger Held at Kano, Nigeria July, 23 25" 2000. 35p.

Ayeni, J.S.A. 1995. Conservation of Natural Resesrd’he Dynamic of Vanishing Species and their tdshiIn the
Nigerian Environment: Ecological Limits of AbuseroBeeding of the Annual Conference of the Ecoldgica
Society of Nigeria held in Port Harcourt, Nigertads. Nokoe. 17-38.

Ayodele, I.LA. and Lameed, G.A. 1999. Essential ébdBsersity Management. Powerhouse Press and Pebdis
Ibadan.

FORMECU. 1995. Nigeria Forestry Tropical Action ®laVorking Group on Biodiversity Protection and Wiifle
Management.

Gbile, L.O., Ola Adams, B.A., Soladoye, M.O. 198hdangered Species of Nigeria Flora.The Nigeriamni of
Forestry.l.8/1&. 14-20.

Happold, D.C. 1987. The Mammals of Nigeria. Oxfohdiversity Press, Walen Street, Oxford.

IUCN. 1991. International Union for Conservation M&ture — Both Flora and Fauna, Red Data Book,dead
Presentation.

Kemp R.H. and Palmberg, LC. 1993. Conserving Gen&esources in Forest Ecosystem. System for the
Implementation of Sustainable Forest ManagemeAt(=.Publication. 101-117

Kokwaro, J.O. 1994. An Overview of Current Stati8imdiversity in Africa. Whydah Newsletter. Africeacademy of
Science. 3/9. 1-8.

McNelly, I.N. 1990. World Guide to Environmentakiges and Organization. Edited by Brakley Peterghmen Group
UK Ltd. Essex, UK

Morakinyo, A.B. 1994. Community Forestry in the $opt Zone of Cross River National Parkhe Nigeria Field
59:95-104.

NIEST, 1991. Nigeria's Threatened Environment: Atibdiaal Profile. Publisher-Nigerian Environmentali@y/Action
Team, Ibadan.

Nnabuife, E. 2003. Policy on Wood. Nigerian Tribub#" February, 2003.

NPC 2006. National Population Commission Annour@essus Result. Sunday Su"I2ecember, 2006.

Osemebo, J.G. 1991. Wildlife Conservation in Paviaaw: Any Hope For Nigeria Small Game? The Nigedaurnal
of Forestry. 21/ 1&2. 47-52.

United Nation Environmental Programme 1992. TheteSte#f the Environment (1972-1992) Saving our Plane
Challenges and Hopes. Nairobi, Kenya.

(Received for publication 28 January 2009)

J.S. Alao, Need for Biodiversity Conservation irs&lfawa State, Nigeria



www.biodicon.com Biologidaiversity and Conservation

ISSN 1308-5301 Print; ISSN 1308-8084 Online BiCon 2/1 (2009) 21-26

Effects of different N, P, and K applications on tle mineral contents of tuber and leaves dfyclamen
hederifolium plants

Nuray Miicella MUFTU@LU ™, Hamit ALTAY *, Ali SUNGUR?, Kamil ERKEN? Cafer TURKMEN!

! Canakkale Onsekiz Mart Universitesi, Ziraat FaldiltZFoprak Bolimu, Canakkale, Turkey
2 Atatiirk Bahce Kiiltirleri Argirma Enstitiisti Miidirigii, Yalova, Turkey

Abstract

The trial was conducted to determine the effectslitiéerent mineral elements on production @fclamen
hederifolium to see how soon tubers can reach exportable 1 dimmeter, to showZ. hederifoliumcan be produced
by growers, and to prevent its environmental desitva. Furthermore, it was aimed that by providinfprmation on
the mineral contents of tubers and leaves, thisares will be a reference for future studies.

Peat was used as the medium and nitrogeoO(NN;=10.5 kg N d&), phosphorus (0, P=21.5, B=43.0,
P,;=64.5, R=86.0 kg BOs da') and potassium (0, K;=25, K,=50 kg KO da') were applied as the plant nutrient
elements. Sowing was done on October 10, 2002rsukere dug up on May 17, 2005. Leaf and tuber aggpwere
performed in February 2005. In the tubers, cira@nerfice, weight, height, and number of exportabidersialong with
root weight were determined. Contents of some manmicro-elements (Al, Ca, B, Cu, Fe, K, Mg, Nifp, Na, P,
S, Zn, C, N) in the tubers and leaves were alsestigated.

In the experiment, the biggest circumference (¢h® highest number of tubers and exportable ones we
obtained from WP.K, (21.5 kg BOsda?) application. However, leaves and tubers providiéérent amounts of the
mineral elements studied, and there was no aluminuire tubers.

Key words: Cyclamen hederifolium, CITES

O

Farkli N, P, K uygulamasinin Cyclamen hederifolium bitkisinde yumru ve yapraklarin element kapsaminaetkisi
Ozet

Deneme,Cyclamen hederifoliuniiretimi izerine bazi bitki besin elementlerinimnkfa dozlarinin etkilerini
saptamak, yumruda ihracat boyutu olan 10 cm vei ig®are geniligine en kisa surede nasil glabilecesini tespit
etmek, C. hederifoliumbitkisinin dretici kagullarinda Uretilebilecgini gostermek ve dgadaki tahribatinin 6niine
gecilmesini sglamak amaci ile kurulmgur. Ayrica yumru ve yapraklardaki bazi elementiebelirlenmesi ile bu
konudaki kaynak aginin giderilmesine ¢caliimstir.

Yetistirme ortami olarak torf, bitki besin elementleramdazot (N-0; N;=10,5 kg N/da), fosfor (20; P=21,5;
P,=43,0; B=64,5; B=86,0 kg BOs/da) ve potasyum (§<0; K;=25; Ky=50 kg K:O/da) kullaniimgtir. Ekim, 10 Ekim
2002 tarihinde yapilng) 3 yil sonra 17 Mayis 2005 tarihinde yumrular d6ki§, yumru ve yaprak érneklemeSubat
2005 tarihinde yapilmgtir. Yumru érneklerinde cevre gahigi, yumru a&irhigl, kok ggirligl, yumru yiksekli, yumru
sayisl ve ihraclik yumru sayisi 6zelliklerine beakstir. Ayrica alinan yumru ve yaprak 6rneklerinde ibamkro ve
mikro bitki besin maddeleri (Al, Ca, B, Cu, Fe,Mg, Mn, Mo, Na, P, S, Zn, C, N) incelengtir.

Deneme ile en uzun cevre ggidi (cm), en ¢cok yumru sayisi ve ihraghk yumru saWsP Ko (P1=21,5 kg
P,Os/da) uygulamasindan elde edigtiti, ancak alinan yumru ve yaprak érneklerindeeianen elementler bakimindan
farkll degerler saptanirken yumrularda aliminyum tespit eddmitir.

Anahtar kelimeler: Cyclamen hederifoliupCITES
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1. Giris

Avrupa Toplulguna ihra¢ edilen Dgal Cyclamenyumrularinin tamamina yakini Turkiye florasindan
toplanmaktadir. Turkiye’deCyclamen hederifoliuman yayilis alani gineyde Datca Yarimadasi’ndan kuzeyde
Canakkale Bpgazi'na kadar Ege kiyilarinin biyik bir béluminunggialmaktadir (Mathew ve Ozhatay, 2001).
Cyclamencinsine giren bitin tarler soylari tehlike altikddogal bitki ve hayvan tirlerinin uluslararasi ticangti
dizenleme sézfesinin (CITES; Convention on international tradeehdangered species of wild fauna and flora) ek
Il listesinde yer almakta olup, 11gAstos 1995 tarih ve 22371 sayili Resmi Gazetedenkaan “D@al cicek
sgganlarinin sékimu, Uretimi ve ihracatina ait yondiktie bu bitki ihracati kontenjanla veya herhargi kayitla
sinirlandirilan dgal cigcek s@anlari kapsaminda ifade edilirler (Anonim, 1995u Bitkiye ait yumrularin ihrag
edilebilecek adet ve buyuklikleri Resmi Gazetedeyhleyayinlanmaktadir. Bu yil i¢in (2009); gadan 1.500.000 ve
iiretim olarak 500.000 adet olmak Uizere toplam 2@ adet yumrunun ihracati olasiditrac edilecek yumrularin
cevre genilikleri ise 10 cm olarak belirlengtir (Anonim, 2008). Ote yandan, yumru uretimi ilgili kesin bir bilgi
olmamakla birlikte, gdzlemler iyi drenajli, organikaddece zengin topraklarin ve gélge ortamlarinryudmetiminde
olumlu sonuglar verdi seklindedir (De Hertogh and Le Nard, 1993).

Bu konudaki kiltire alma camalari Tirkiye'de yeni siamis olup, yetstirme ortami ve gibreleme ile ilgili
bilgilere gereksinme vardilCyclamen hederifoliuman kiltirel kgullarda rahatlikla Uretilebilege belirtiimektedir
(Aksu ve ark., 2003; Altay ve Muftigu, 2004; Muftiglu ve ark., 2004). Nitekim yapilan bir gtamada farkli
ortamlarda yettirilen C. hederifoliumtohumlarinda ekimden itibaren en ¢abuk grkolduzu ve sayica en ¢ok cin
gerceklatigi torfun en iyi ortam oldgu saptanngtir (Muftoglu ve ark., 2003; Muftiglu ve ark., 2004). Ayrica, 80
ayri gubre uygulamasi denenrekiminden itibaren 2 yil ayni giibre ve dozlargigrelenerC. hederifoliumbitkisinin
fazla azottan olumsuz yonde etkilegidipotasyum elementinin tek gaa istatistiksel olarak bir fark ajturmadgi
oysaki fosfor elementinin olumlu etki yaptisaptanmgtir (Altay ve Muftiglu, 2004). Yine, humusca zengin, yaprak
cUrigl iceren, iyi drenajli topraklari@yclamenbitkisi yumrulari igin uygun bir ortam oturdugu anlailmis olup, ¢ok
agir ve yetersiz bir drenaj s6z konusu ise 15 cm gkiliste tavalara uygun harcin konularak yfticili gini yapmanin
en uygun yol oldgu belirlenmitir (Grey-Wilson, 1988).

Bu denemeC. hederifoliumbitkisinin Uretici kagullarinda yettirilebilecegini gostermek, bitkinin dgadan
zamansiz ve uygun olmayagekilde toplanmasini olabilgince dnlemeye caimak, tohumlarinin ¢imlenmesi ve
gelisimi Gzerine farkh dozlarda azot, fosfor ve potasyuygulamalarinin etkilerini saptayaraksghtim boyutu olan 10
cm Uzerindeki ¢cevre gegtiigine en kisa surede ve nasilgilabilecesini belirlemek igin kurulmsgtur. Ayrica yumru ve
yapraklarindaki elementlerin tespiti ile ayni zaet@rbu konudaki bilimsel bilgi ve kaynak agun gideriimesi de
hedeflenmitir.

2. Materyal ve yéntem

Arastirma Canakkale Onsekiz Mart Universitesi Bayraivigslek Yiiksekokulu uygulama alaninda bulunan
plastik ortuli 1sitmasiz serada 3 yil sire ile Yiimdstir. Denemede materyal olardkyclamen hederifolium
tohumlari, torf ve kimyasal gibre kullanignr. Tohumlar Yalova Atatirk Bahce Kiltirleri MetkeArastirma
Enstitisiinden ganmstir.

Yetistirme ortami olarak kullanilan torf analiz edilergK 5,9; suda ¢6zinebilir tuz icgri0,60 dS/m; organik
madde %92,7; N %0,95; P 124 ppm olarak saptgtmmilaclanms olan tohumlar, 10 Ekim 2002 tarihinde hacim
esasina goére doldurulmbulunan 40 cm x 50 cm x 20 cm boyutlarindaki str&salara gt araliklarla yerlgtiriimek
suretiyle 203er adet ekilmgtir. Deneme, 2 doz azot g 0; N, = 10,5 kg N/da), 5 doz fosfor {B 0; P, = 21,5; B=
43,0; B=64,5; B= 86,0 kg ROs/da), 3 doz potasyum g« 0; K; = 25; K, = 50 kg K0O/da) ve 3 tekerrir olacakkilde
planlanmg olup 90 parsele toplam 1800 adet tohum elgtimi

Kullanilan besin maddelerine kdrk gelen glbreler her tic yilda da azot icin amanysulfat (%21 N); fosfor
icin triple sliperfosfat (%43.,Ps) ve potasyum icin potasyum siilfat (%503 kullaniimstir. Kullanilan gubrelerden
amonyum sulfat (0, N;=50 kg/da), triple superfosfat {#0, P=50, B=100, B=150, B=200 kg/da) ve potasyum
stlfat (K;=0, K;=50, K;=100 kg/da) olarak uygulangtir. Bu gibrelerin uygulama kasalarina saklari amonyum
sulfat icin (N\=0, N;=10 g/kasa), triple superfosfat icingé®, R=10, B=20, R=30, B=40 g/kasa) ve potasyum sulfat
icin (K¢=0, K;=10, K;=20 g/kasa) olmgiur.

Calisma tesadif bloklari deneme desenine gore kurtlmuGubreler 1. yil 10 Ekim 2002, 2. yil 07 Ekim
2003 ve 3. yil 12 Austos 2004 tarihlerinde verilgtir. Yumrular birinci yil bulunduklari ortamda bk#émis, ikinci yil
tim bitkilerde yaklatk %60 uyku durumunun gorulgu 17 Mayis 2004 tarihinde sokilerek ol¢ctimleri yapgl ve
ortama bitki besin maddeleri guibre olarak ekleratiksonra yeniden ayni yerlerine ekgmiigiincu yil yumrularin
sokiimu 17 Mayis 2005 tarihinde gercatii@mi stir.

M.N. Mifti@lu et al., Farkli N, P, K uygulamasinin Cyclamemlérifolium bitkisinde yumru ve yapraklarin elemkggpsamina etkisi
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Yumru ve yaprak orneklemesi bitkiye zarar vermedBnacak kadar yapraklarin etugu 3. yil ve en fazla
yaprain bulundgu Subat 2005 tarihinde yapilgtir. Yumru ve yaprak ornekleri alinirken bitkiniregrinde cicek
bulunmamaktadir. Sokulen yumrulargdadézellikler dikkate alinngtir. Cevre geniigi (cm/yumru): Sokilen yumrunun
iki yonli olarak dijital kumpasla ¢api dlgilip begeérin ortalamasi alinarak ¢evre ggii bulunmuytur. Her parsel
icin, elde edilen veriler yumru adedine bolineretalama cevre gegligi hesap edilmitir. Yumru girligr (g/yumru):
Her parselden sokilen yumrularin kokleri ayrildrksonra terazi ile tartilmive yumru sayisina bolinerek ortalama
yumru &irhgl hesaplanmgtir. Kok agirligi (g/lyumru): Her parselden sokilen yumrularin kikleassas terazi ile
tartiimis ve yumru adedine bdlinerek ortalama kdlrlezl hesap edilngtir. Yumru yikseklgi (cm/yumru): Her
parselden sokilen yumrularin yikseklikleri dijitaimpasla olgulerek belirlengtir. Yumru sayisi (%): Her parsele
ekilen 20 tohumdan 3 yil sonra kalan yumru sayudikkate alinarak hesaplangtir. ihrachk yumru sayisi (%): Her
parsele ekilen 20 tohumdan 3 yil sonra kalan vaecgensligi 10 cm’den daha gepiolan yumru sayilari dikkate
alinarak hesaplangtir.

Bitki ve yumru analizi: Orneklerde Kacar ¥al (2008) a gore kurutmagiitme ve son kurutmalemlerinden
gecirildikten sonra CEM Microwave Digestion Systéenmikrodalga firinda nitrik asit (HN§»665 lik, d=1,42 g/cr})
ve hidrojen peroksit ( % 30 lukJ8,) ile yas yakilmi ve ICP-AES cihazinda Al, Ca, B, Cu, Fe, K, Mg, Nifp, Na, P,
S, Zn okumalari yapilngtir (Anonymous, 2004). Karbon ve azot (%) anal&itki érnekleri kuru yakma metoduna
gore (Kirsten, 1983) C/N/H elementel analiz cihkallanilarak yapilmgtir. Elde edilen verilerin varyans analizleri
MINITAB istatistik programi kullanilarak yapilgtir. Ortalamalar arasindaki farkliiklar ise Tukeesti ile
degerlendirilmistir.

3. Bulgular ve Tartisma

Cyclamen hederifoliunyumrularinin 17 Mayis 2004 tarihindeki 2. yil sakiinden elde edilen verilerden
cevre genligi degerlerinin 5,95-9,98 cm arasindagdgigi teksel olarak rastlansa bile hi¢bir uygulamarracatta
kosul olan 10 cm den daha uzun c¢evre géegini gecemedii saptanmytir. C. hederifoliumyumrularinin 17 Mayis
2005 tarihindeki 3. yil s6kimiinden elde edilen steruTablo 1'de verilntir.

Tablo 1. 3. yil yumru s6kiimiinden elde edilen saaucl

Cevre Yumru Kok Yumru Yumru ihrachik
genisli gi agirli g1 agirli g yuksekligi  sayisi yumru sayisi

Uygulama (cm/yumru) (g/lyumru) (g/yumru) (cm/yumru) (%) (%)
NoPoKo 16,3 48,5 6,75 abc 2,49 65,00 55,00
NoPoK 1 8,7 11,8 0,98 d 1,59 53,33 28,33
NoPoK 14,9 35,8 5,52 abcd 2,32 68,33 56,67
NoP:1Ko 16,7 51,1 6,93 abc 2,42 75,00 68,33
NoP:1K1 14,0 30,8 6,93 abc 2,25 68,33 58,33
NoP:K> 13,6 28,1 3,88 abcd 2,16 56,67 46,67
NoP2Ko 15,4 41,3 7,54 ab 2,37 71,67 63,33
NoP2K1 12,3 30,8 5,00 abcd 1,96 58,33 41,67
NoPoK > 12,6 24,7 3,67 abcd 2,04 73,33 50,00
NoP3Ko 13,6 27,7 5,64 abcd 2,29 56,67 45,00
NoPsK 1 14,1 34,9 5,58 abcd 2,20 65,00 50,00
NoPsK> 12,6 24,1 2,71 bcd 2,08 56,67 41,67
NoPsKo 16,7 50,5 8,91 a 2,40 66,67 60,00
NoPsK1 14,0 35,8 5,17 abcd 2,21 70,00 55,00
NoP4K> 12,1 21,0 3,49 abcd 2,03 73,33 53,33
N;PoKo 13,9 45,1 4,54 abcd 2,19 60,00 38,33
N;PoK 12,8 28,2 2,93 bcd 2,11 60,00 43,33
N;PoK> 8,0 73063 d 1,57 48,33 13,33
N;P1Kq 14,3 39,5 3,15 bcd 2,21 63,33 50,00
N;P1K; 12,7 28,0 3,51 abcd 2,07 63,33 43,33
N;P:K; 13,9 32,5 2,83 bcd 2,24 68,33 51,67
N1PKg 16,3 52,8 4,64 abcd 2,45 70,00 55,00
N;PK; 13,8 34,8 2,81 bcd 2,21 65,00 45,00
N;PK, 12,2 26,9 2,43 bcd 1,96 58,33 33,33
N1PsKq 13,4 34,6 5,12 abcd 2,06 68,33 46,67
N;PsK 13,8 37,2 4,72 abcd 2,17 60,00 40,00
N;PsK, 12,1 25,0 2,99 bcd 2,08 73,33 45,00
N1P4Ko 13,9 38,6 3,54 abcd 2,13 63,33 36,66
N,P,Ky 16,6 60,4 5,61 abcd 2,54 60,00 43,33
N;PK; 11,3 20,8 1,93 cd 1,95 68,33 43,33
En az 8,0 7,3 0,63 1,57 48,33 13,33
En fazla 16,7 60,4 8,91 2,54 75,00 68,33

"Farkli harflerle gdsterilen gerler arasindaki fark P<0,05’e gére énemlidir.
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Tablo 1 incelendiinde cevre gesliginin ortalama dgerlerinin 8,0-16,7 cm arasinda gigigi ve 30
uygulamadan ortalama 10 cm cevre gikgine ulgamayan iki uygulama olgu (NoPK; ve NiPiK), diger tim
uygulamalarin bu sinir geri astig1 gérilmektedir.

Uygulamalardan elde edilen yumrulara ait yumgurlélari 7,3-60,4 g, kok @rlklar 0,63—-8,91 g arasinda
degismekte olup airlikca en fazla kokin pP,K, uygulamasindan elde edigdibelirlenmitir. Yumru yikseklgi 1,57—
2,54 cm arasinda gigmektedir.

Uc yil sonra elde edilen toplam yumru sayilarsléagicta ekilen 20 adet tohumun yuzdesetteri olarak
incelendginde %48,33—75,00 arasinda go#igi ve en ¢ok yumrunun §®;K, uygulamasindan elde edigdi
saptanmgtir. Ug yil sonra elde edilen toplam ihra¢ boyutugecen yumru sayilar ekilen 20 adet tohumun yiizde
degerleri olarak incelenginde %13,33-68,33 arasindagdgigi, ekilen tohumun U¢ yil sonra en ¢ok ihraclik yuimun
da NyP;Kquygulamasindan elde ediglibelirlenmistir.

Torf ortaminda en iyi dgerlerin gerek ihracatta tek parametre olan ¢evraslyginin yani sira yumru sayisi ve
ihrachk yumru sayisinin en iyi J1K, uygulamasindan elde edidibelirlenmitir. Tim bakilan parametrelerin en
disiik deserleri N\PoK, uygulamasinda gorulmgiiir. Alinan yumru Orneklerine ait olan makro ve mikelement
degerleri Tablo 2'de verilmtir.

Tablo 2. 3 yaindaki yumrularda makro ve mikro elemengederi
C N P K Ca Mg Na S Cu Fe Zn Mn Mo B
Uygulama % | ppm
NoPoKo 39,40 0,64 0,20 2,52 0,67 0,39 0,20 0,25 43,52 23,1 25,57 6,54 6,19 13,14
NoPoK; 39,68 0,74 0,16 2,47 0,36 0,35 0,19 0,20 32,31 23,6 13,81 7,51 4,28 11,78
NoPK, 39,66 0,73 0,21 3,23 0,32 0,38 0,18 0,25 7,45 23,9 15,06 5,66 4,15 17,39
NoP:Ko 40,51 0,27 0,19 2,27 0,41 0,41 0,20 0,20 27,25 31,4 10,86 6,31 2,11 12,87
NoPK; 39,48 0,34 0,15 2,53 0,35 0,34 0,28 0,20 13,85 27,1 10,77 6,99 3,58 11,36
NoP:K, 39,22 1,03 0,23 3,27 0,42 0,40 0,25 0,24 47,45 35,6 20,53 8,44 6,29 15,72
NoPKo 39,04 0,72 0,27 2,73 0,44 0,34 0,26 0,20 22,66 34,4 13,71 8,48 3,30 16,24
NoPK; 39,75 0,41 0,19 3,12 0,58 0,37 0,20 0,25 19,45 45,7 14,22 7,88 4,61 13,29
NoP.K, 38,93 0,92 0,15 2,25 0,48 0,27 0,14 0,18 1,53 19,5 6,87 5,64 2,47 10,31
NoPsK, 39,88 0,50 0,18 2,46 0,36 0,35 0,17 0,18 4,32 26,7 11,46 7,31 3,58 12,35
NoPsK; 39,90 0,29 0,23 2,72 0,69 0,38 0,29 0,20 28,42 24,9 15,78 7,52 5,46 14,18
NoPsK, 39,29 0,87 0,22 2,34 0,54 0,35 0,19 0,20 2,67 25,1 16,57 8,97 3,44 12,20
NoP,K, 40,33 0,10 0,14 1,82 0,48 0,33 0,16 0,15 5,68 29,9 7,66 5,36 2,68 8,37
NoPsK; 39,59 1,14 0,26 2,59 0,32 0,36 0,13 0,18 6,51 16,8 23,50 12,50 3,00 14,44
NoP,K, 39,45 0,22 0,21 2,88 0,59 0,37 0,22 0,23 12,33 22,8 15,39 4,33 3,86 12,23
N;P)K, 38,77 1,50 0,26 3,04 0,54 0,43 0,33 0,24 13,94 62,1 18,95 10,20 5,12 17,22
N.PK; 39,02 1,25 0,26 2,80 0,60 0,43 0,24 0,31 56,40 81,3 26,91 10,35 6,53 13,65
N.PK, 38,49 1,25 0,24 3,05 0,48 0,40 0,20 0,24 12,74 51,1 18,84 7,54 4,14 10,93
N,PK, 40,64 0,97 0,30 2,70 0,37 0,45 0,20 0,24 37,64 25,3 18,37 12,14 1,57 14,78
N.PK; 39,30 1,35 0,23 2,81 0,54 0,39 0,21 0,27 58,47 52,6 18,85 13,51 3,49 12,92
N,P;K, 39,00 0,99 0,30 3,07 0,43 0,38 0,19 0,23 34,53 56,5 26,99 13,35 1,92 14,26
N.P,K, 40,39 1,02 0,27 2,51 0,59 0,45 0,35 0,22 9,44 44,1 12,42 4,49 2,42 13,61
N,P,K; 39,57 0,74 0,29 2,87 0,30 0,38 0,18 0,22 25,40 51,8 14,69 8,48 3,81 14,08
N,P,K, 38,23 1,31 0,32 3,30 0,26 0,43 0,21 0,31 14,52 30,4 23,04 5,74 4,22 17,39
N.PsKo 39,46 0,49 0,23 2,27 0,58 0,35 0,15 0,16 5,77 20,9 16,58 13,24 2,48 13,13
N,PsK; 40,13 0,97 0,30 2,73 0,74 0,42 0,21 0,24 5,47 40,2 26,41 14,52 2,50 16,42
N,PsK, 38,70 1,33 0,34 3,02 0,50 0,41 0,21 0,25 7,34 38,4 22,28 10,34 2,15 16,81
N.P,Ko 39,09 1,03 0,29 2,55 0,69 0,39 0,18 0,17 6,73 46,2 23,96 16,63 1,96 14,10
N,P,K; 38,78 1,09 0,30 2,81 0,66 0,37 0,14 0,24 16,42 36,8 20,99 11,62 2,07 13,56
N.P,K, 39,73 1,06 0,26 3,21 0,64 0,42 0,17 0,23 26,53 64,4 16,54 16,18 4,18 12,73
En az 38,230,10 0,14 1,82 0,26 0,27 0,13 0,15 1,53 16,8 6,87 4,33 1,57 8,37
Enfazla 40,64 1,50 0,34 3,30 0,74 0,45 0,35 0,31 58,47 81,3 26,99 16,63 6,53 17,39
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Tablo 2 incelendgjinde yumru 6rneklerinde C %38,23-40,64; N %0,1-P,850,14-0,34; K %1,82-3,30; Ca
%0,26-0,74; Mg %0,27-0,45; Na %0,13-35; S %0,13-8r8sinda oldtu gorilmektedir.
Yumru 6rneklerindeki mikro elementlerin Cu 1,53-68,Fe 16,8-81,3; Zn 6,87-26,99; Mn 4,33-16,63; Mo

1,57-6,53; B 8,37-17,39 ppm arasinda yerggldil elementinin ise tespit edilemedigdrilmektedir.
Alinan yaprak drneklerine ait olan makro ve mikleneent dgerleri Tablo 3'de verilmtir.

Tablo 3. 3 yaindaki yumruya ait yapraklardaki makro ve mikroreémt dgerleri

C N P K Ca Mg Na S Cu Fe Zn Mn Mo B Al
Uygulama % ppm
NoPoKo 39,50 2,10 0,25 3,19 1,57 0,28 0,60 0,30 8,47 178,4 14,56 21,03 2,27 22,34 17,84
NoPoK; 39,22 2,30 0,27 4,13 1,73 0,31 0,62 0,38 8,49 212,7 14,33 26,44 1,51 25,35 17,11
NoPoK, 39,09 2,24 0,28 4,16 1,53 0,30 0,70 0,38 7,96 182,1 18,17 24,33 1,50 25,63 15,05
NoP:Ko 39,00 2,00 0,27 3,09 1,93 0,33 0,67 0,37 8,08 219,2 15,12 25,81 1,12 23,83 28,05
NoPK; 38,98 1,83 0,23 3,20 1,66 0,27 0,59 0,35 10,87 258,6 13,85 26,90 2,85 26,15 41,72
NoP,K, 39,16 2,32 0,27 4,02 1,36 0,30 0,67 0,39 10,07 158,3 16,28 23,36 1,07 24,34 19,13
NoP:Ko 39,40 2,02 0,25 3,12 1,63 0,27 0,51 0,36 8,81 204,4 11,85 21,31 0,58 25,82 38,73
NoPK; 39,32 1,87 0,23 3,30 1,48 0,25 0,48 0,38 9,57 218,2 13,41 20,63 1,15 22,62 48,85
NoP,K, 39,13 2,29 0,27 3,58 1,64 0,29 0,72 0,46 7,00 185,4 16,39 23,62 0,63 25,58 39,77
NoP:Ko 39,14 2,06 0,27 3,22 1,66 0,26 0,65 0,36 7,43 181,8 12,65 27,14 1,18 24,26 26,41
NoP:K; 38,83 1,73 0,25 3,69 1,61 0,35 0,59 0,31 11,23 210,6 16,66 28,86 1,74 26,16 15,38
NoP:K, 39,10 2,43 0,30 4,11 1,46 0,30 0,72 0,35 8,71 195,1 17,49 24,61 1,64 23,87 16,97
NoPKo 39,16 1,78 0,29 3,76 1,73 0,39 0,87 0,35 10,19 201,3 11,41 25,89 0,72 25,92 0,41
NoPsK; 39,36 2,14 0,28 3,56 1,48 0,28 0,67 0,35 11,07 207,4 15,71 24,40 1,03 25,58 30,02
NoP,K, 38,66 1,76 0,24 2,96 1,24 0,23 0,47 0,42 6,74 181,7 11,68 18,06 1,06 22,91 21,53
N;PKo 39,09 2,66 0,27 3,59 1,76 0,32 0,67 0,29 5,85 173,7 15,08 27,01 0,62 22,19 24,89
N;PK; 39,66 2,41 0,23 2,98 1,67 0,21 0,53 0,34 3,89 151,3 15,95 23,78 1,00 24,08 39,42
N,PK, 39,19 2,73 0,26 3,27 1,71 0,19 0,54 0,37 3,44 200,3 15,19 26,53 2,79 20,77 44,98
N.P,Ko 39,32 2,41 0,29 3,12 1,81 0,32 0,72 0,32 7,93 212,5 15,73 22,20 0,55 25,13 25,30
N.PK; 39,24 2,46 0,27 3,35 1,67 0,27 0,57 0,33 7,37 166,1 17,45 28,23 1,19 23,91 26,06
N,P,K, 39,61 2,48 0,30 4,23 1,54 0,29 0,55 0,42 9,06 176,8 15,02 23,83 0,93 24,33 12,15
N,P,Ko, 38,50 2,43 0,27 3,16 1,98 0,22 0,52 0,35 7,71 176,0 15,52 20,11 0,68 26,35 47,05
N,P,K; 40,05 2,28 0,29 4,11 1,54 0,39 0,57 0,38 14,43 141,3 13,61 27,47 0,72 22,05 0,00
N,P,K, 39,59 2,35 0,31 3,83 1,47 0,27 0,56 0,42 8,89 305,1 12,90 17,93 0,63 23,81 29,78
N,P:Ko 39,35 2,10 0,27 3,74 1,80 0,33 0,61 0,35 12,54 224,3 16,15 34,68 0,75 23,17 26,52
N,P:K; 39,20 2,40 0,28 3,52 1,77 0,29 0,53 0,33 5,38 188,0 16,60 40,89 1,35 24,74 48,06
N,P:K, 39,75 2,46 0,30 3,53 1,49 0,26 0,51 0,35 5,60 186,8 17,55 27,10 1,12 23,73 40,47
N.PKo 39,81 252 0,32 3,59 1,94 0,32 0,61 0,34 8,59 188,3 20,96 37,27 0,84 26,19 26,83
N.PK; 39,01 2,19 0,26 2,54 1,30 0,15 0,30 0,32 2,97 140,8 10,63 19,64 1,12 19,81 29,47
N,P,K, 39,33 2,26 0,29 3,70 1,61 0,28 0,59 0,36 5,28 157,7 13,89 23,62 1,17 28,54 19,69
En az 38,501,73 0,23 2,54 1,24 0,15 0,30 0,29 2,97 140,8 10,63 17,93 0,55 19,81 0,00
Enfazla 40,05 2,73 0,32 4,23 1,98 0,39 0,87 0,46 14,43 305,1 20,96 40,89 2,85 28,54 48,85

Tablo 3 incelendiinde yaprak drneklerinde C %38,50-40,05; N %1,783:2P %0,23-0,32; K %2,54-4,23,;
Ca %1,24-1,98; Mg %0,15-0,39; Na %0,30-0,87; S 9@26 arasinda olgu gorulmektedir Cyclamen persicum
ile yapilan bir calima sonucunda bitkinin yapraklarinda N %2,02—-2,”0%0,14-0,22, K %2,20-5,70, Ca %0,80, Mg
%0,30 olarak tespit edilgi, Na ve S i¢in ise dgr bulunamadgy belirtiimektedir (Mills ve Jones, 1996). Denemede
elde edilen dgerler bu verilerle karlastirldiginda P, K, Ca, Mg, derlerinin uyum icinde oldgu, Na ve S
degerlerinin ise daha yuksek olgu tespit edilmtir.
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Yaprak orneklerindeki mikro elementlerin Cu 2,97;43} Fe 140,8-305,1; Zn 10,63-20,96; Mn 17,93-40,89
Mo 0,55-2,85; B 19,81-28,54; Al 0,00—48,85 ppm e dgistigi gorilmektedir. Mills ve Jones (1996) tarafindan
Cyclamen persicurgapraklari icin mikro elementlerden Zn 52 ppm, ¥ ppm, B 54 ppm olarak tespit ediinil,
Cu, Fe, Mo ic¢in ise dger bulunamadi belirtiimistir. Denemeden elde edilengiler bu dgerlerle kagilastirildiginda
elde Zn, Mn ve B dgerlerinin daha dduk, Al, Cu, Fe, Mo dgerlerinin ise daha yiksek olgu tespit edilmitir.

4. Sonuglar ve tartsma

Torf ortaminda, Uretilen tim yumrular dikkate alfhdda denemeye alinan 30 uygulamadan hicbirinde
yumrularin 2 yil sonra 10 cm den daha fazla ceweskljgine ersemedgi belirlenmitir. Ug yil sonra ise cevre
gengliginin yani sira yumru sayisi ve ihraclik yumru saws iyi NyP1Kq (21,5 kg BOs/da = 50 kg/da triple stper
fosfat) uygulamasi ile tespit edilgtir. Tium bakilan parametrelerin ensdic deserleri N;P)K, (10,5 kg N/da = 50
kg/da amonyum sulfat, 50 kg,®/da = 100 kg/da potasyum sulfat) uygulamasindélgiiistir. Gerek yumru gerekse
yaprak orneklerindeki bitki besin maddeleri ileiligCyclamen hederifoliunbitkisine ait yapilan b&a calsmaya
rastlanmamasindan dolay! gebir literatiir taramasi ve kalastirmasi yapilamargtir. Ancak C. hederifoliumtiiriine
ait makro ve mikro bitki besin maddesiggeleri de saptanarak, gerelsgshtimi gerekse Uretimi bakimindan en uygun
bilgi ve bulgulara ulgiimaya calgilmistir.
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Abstract

The genetic variation and relationships among I@&lldarleys and thearieties Martin and Manel were
evaluated using random amplified polymorphic DNAAFD) and simple sequence repeat (SSR). A high lefel
polymorphism was found with both RAPD and SSR markand the mean polymorphism information conteh€)P
values were 0.477 and 0.533 for RAPD and SSR nmmyrkespectively. In RAPD analyses, 69 out of 93dsaf74%)
were polymorphic. The number of alleles ranged frérto 10 per primer, with an average of 6.2 pempri The
RAPD-based genetic dissimilarity (RAPD-GD) rangeahf 0.114 to 0.933, with the mean of 0.523. In $8Rlyses, a
total of 43 alleles were detected, among whichIB9es (90.7%) were polymorphic. The number of lalleper primer
ranged from 2 to 4 with an average of 2.87 allples SSR primer. The SSR-derived genetic dissinyldBSR-GD)
ranged from 0.423 to 0.910, with the mean of 0.685R was better than RAPD to detect genetic diyeasnong the
barley accessions. A poor correlation (r = 0.198% found between both sets of genetic similarita,dsuggesting that
both sets of markers revealed unrelated estimditgsnetic relationships.

Key words: Barley, RAPD, SSR, Genetic diversity
Introduction

Barley, Hordeum vulgard.., is one of the principal cereal crops in therldb@nd is cultivated in all temperate
areas (von Bothmer et al. 1995). Wild barleysvulgare ssp.spontaneunandH. vulgare sspagriocrithon, are the
primary gene pool of cultivated barley.( vulgare ssp.vulgarg. The total number of barley accessions in the
Genbanks, including redundant materials, is estéth&b be about 280,000 (Plucknett et al. 1987)leBas a major
cereal crop in Tunisia and is of great importansdfaaage species. It had been the subject of iiMergenome
mapping and quantitative trait dissection effoRarley is raking fourth in the world after rice, edt and maize
(Forster et al., 2000). Local barley is of six roear and presenting a genome of 2n = 2x = 14. Inisia,
since die begening of the cereal improvement pnogree have registered only 15 varieties which meakerrow
genetic diversity. In the opposite, we have moantB0 varieties oflurum and bread wheat officially recorded (El
Faleh, 1998).

Genetic barley erosion could be avoided throughettablishment of a local genotype ressourcesatimlle
and conservation. Consequently, genetic diversdgntification and maintain of our local ressourc@®uld be
achieved to be used in breeding programs.

Molecular markers have been proved to be valualiés tin the characterization and evaluation of tiene
diversity within and between species and populatidhhas been shown that different markers mighieal different
classes of variation (Powell et al. 1996; Russedll£1997). It is correlated with the genome fiaetsurveyed by each
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kind of marker, their distribution throughout thenpme and the extent of the DNA target which idyaeal by each
specific assay (Davila et al. 1999b). The adventhefpolymerase chain reaction (PCR) favored theldpment of
different molecular techniques such as random dieglof polymorphic DNA (RAPD), simple sequence eafs (SSR
or microsatellite), sequence tagged sites (STS)am amplified microsatellite polymorphism (RAMPHdainter-
simple sequence repeat polymorphic DNA (ISSR), smdn (Saiki et al. 1988; Welsh and McCleland 198@liams
et al. 1990; Akkaya et al. 1992; Tragoonrung el@P2; Zietkiewicz et al. 1994; Wu et al. 1994; Haka and Ogihara
1997). These molecular markers had been used lieytfar detecting genetic diversity, genotype idfigdtion, genetic
mapping (Sanchez de la Hoz et al. 1996; Matus aagesi 2002; Davila et al. 1999a, 1999b; Davila et18B8;
Tragoonrung et al. 1992; Tanyolac 2003; Fernandet. 002; Struss and Plieske 1998). Of thesenigoks, RAPD
has several advantages, such as simplicity oflogecost, and the use of small amount of plant ntestc. RAPDs
were proved to be useful as genetic markers incse of self-pollinating species with a relativédyv level of
intraspecific polymorphism, such as hexaploid wh@svos and Gale 1992; Joshi and Nguyen 1993) afitvated
barley (Barua et al. 1993; Chalmers et al. 1998kédi et al. 1993). ISSR markers, which involve Paiplifications of
DNA using a primer composed of a microsatelliteusge anchored at 3’ or 5’ end by 2-4 arbitraryld¢de used to
assess genetic diversity (Qian et al. 2001).

No big information is available in genetic variatyilamong Tunisian barley germoplasm at both mdcand
morphological level. In fact, Abdellaoui et al (ZQ0showed a large diversity of local barley acaassiusing RAPD
markers. Besides, Hamza et al (2004), working ob&ley accessions, used 15 ISSR markers and s@@8nPIC
value. Also Belgouthi (2007), working on 12 localrley genotypes using 10 SSR markers, showed adi@ of 0.5.

The objectives of this study are to (1) reveal 8&R-based genetic diversity in a barley germplasm f
Tunisia, (2) compare RAPD and SSR diversity in gshedied materials, and (3) assess the geneticdiliyevithin the
selected accessions of the barley landraces asarethpo that in its wild relatives by using RAPDI&SR molecular
markers.

2. Materials and methods
2.1. Plant material

Twelve local winter barley accessioftdordeum vulgare,L.were collected from different Tunisian regions
and named according to their origin. In addition|tivated varieties "Martin’and ‘Manel’ were uses a control.
These accessions were obtained after prospectidedaut in different Tunisian bioclimatic regiofiEable 1). Seeds
of each accession were sown in pots in three rafdins. The experiment was carried out at fieldacép in the

National Agronomic Research Institute of TunisisRIAT).

Table 1. Accessions' origin, bioclimatic stage eaidfall (Monthly Bulletin of the National Meteomgical Institute from

1975 to 2004)
Accessions origin Bioclimatic stage Rainfall (mm)
Tozeur 1 Tozeur Sahara 150
Tozeur 2 Tozeur Sahara 150
Kébill 1 Keébilli Sahara 150
Kébilli 2 Kéhilli Sahara 150
Kéhilli 3 Kéhilli Sahara 150
Kasserine Kasserine Arid sup 300
Sidi Bouzid Sidi Bouzid Arid sup 300
Jendouba 1 Jendouba Humid inf 800
Jendouba 2 Jendouba Humid inf 800
Manel Jendouba Humid inf 800
Kalaa Kalaat El Andalous Sub-humid 600
Kélibia 1 Kélibia Sub-humid 600
Kélibia 2 Kélibia Sub-humid 600
Martin Introduced from Algeria (1931)

2.1. DNA Extraction

The DNA was extracted and purified from 100 mg ofsh leaves, using a CTAB (Cetyl himethyl
ammonium Bromide) method (Webb and Knapp, 1990).ADWas then quantified at 260 nm using a
spectrophotometer (standard CECIL CE2501 serte8/2000).
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3.1. PCR amplification and electrophoresis

A total of fifteen 10-mer oligonucleotides with #&rary sequence from Operon (kits A, B, D,F, H, dhdvere
used in RAPD analysis (Table 2) and 15 primer pagge used in SSR analysis (Table 3). The PCRiceantixture
consisted of 20-50ng genomic DNA, 1xPCR buffer, idrfiol/L MgChb, 100 pmol/L of each dNTP, 0.1 umol/L primer
and 1UTagpolymerase in a 28 volume. The amplification protocol was 94 °C fomin to pre-denature, followed by
45 cycles of 94 °C for 1 min, 36 °C (for RAPD arsy or melting temperatures (for SSR analysis)farin and 72 °C
for 1 min, with a final extension at 72 °C for 10nmAmplification products were fractionated on % %garose gel,
electrophoresis was carried out at a constant geltaf 100 v for 2 hrs (for RAPD analysis) or 6% alemed
polyacrylamide gels and the electrophoresis waslectied at 1200 v and 45 C° (for SSR analysis). DN& bands
were visualized according to the slightly modifieéthode of Saker et al. (2005) in 1X TBE buffertegming 0.01% of
ethiduim bromide for (RAPD) or by silver staininfgels according to Cho et al. (1996).

RAPD and ISSR data were scored for presence sgree (0) or as a missing observation (9), and kand
was regarded as a locus. Two matrices, one for eagker, were generated. The genetic dissimilari(@D) were
calculated according to Nei and Li (1979). Basedtlom dissimilarity matrix, a dendrogram showing tpenetic
relationships between genotypes was constructeng ubie unweighted pairgroup method with arithmetierage
(UPGMA) (Sneath and Sokal, 1973) though the soRwAITSYS-pc version1.80 (Rohlf, 1993). Polymorphic
information content (PIC) values were calculateddach RAPD and SSR primer according to the fornel€ = 1-
Z(Pij)z, where R is the frequency of thd' ipattern revealed by th8 primer summed across all patterns revealed by the
primers (Botstein et al. 1980). The similarity beém matrices based on different marker system (RARDSSR) was
calculated using the standardized Mantel coeffigfstantel 1967). The significance level for the retation coefficient
was calculated following Sokal and Rohlf (1995).

3. Reaults

In RAPD analysis, a total of 93 bands was deteaatyng which 69 bands (74%) were polymorphic whi t
mean of 4.6 per primer (Table 2). For each prirtteg,number of bands ranged from 4 to 10, with araye of 6.2.
The average polymorphic information content (PIGQsw0.447, ranging from 0.111 to 0.854. The lowest the
highest PIC values were recorded for primers OPIDEF03 and OPD20, respectively.

Table 2. RAPD primers’ sequence, number of totaddy number of polymorphic bands and polymorphicrination
content value generated by each primer

primers Primers sequences Number of total Number of Polymorphic information
5----3 bands Polymorphic bands content value
OPDO02 GGACCCAACC 8 6 0.623
OPD10 GGTCTACACC 6 5 0.525
OPD18 GAGAGCCAAC 4 2 0.111
OPD20 ACCCGGTCAC 9 7 0.821
OPG12 CAGCTCACGA 8 6 0.756
OPG14 GGATGAGACC 5 2 0.312
OPG10 AGGGCCGTCT 8 3 0.501
OPJ10 AAGCCCGAGG 4 2 0.133
OPFO03 CCTGATCACC 10 8 0.814
OPH13 GACGCCACAC 9 7 0.854
OPEO3 CCAGATGCAC 4 3 0.214
OPEO7 AGATGCAGCC 5 3 0.112
OPE12 TTATCGCCCC 8 5 0.554
OPBO05 TGCGCCCTTC 7 6 0.514
OPB18 CCACAGCAGT 6 4 0.321
Total 93 69 7.165
Average 6.2 4.6 0.447

In SSR analysis, a total of 43 bands were obsewil,2.87 bands per primer (Table 3). Thirty noné of 43
bands (84.7%) were polymorphic, among which 2 fmol/morphic bands were detected by each primer.aMegage
PIC was 0.533, and the lowest and highest PIC galkee 0.133 (SSR12) and 0.974 (SSR4), respectiVbhge SSR
primers (i.e. SSR1, SSR2, and SSR5) had the hRji@ralues.
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Table 3. SSR code number and characteristics dfitselected SSR primers, number of loci and poipimo loci and
polymorphic information content value generatedehgh primer.

Primer code Primer sequence NumberPolymorphic  Polymorphic
of loci loci information
content value

GB391 F: AQCTCCTTTCCTCCCTTCC 3 3 0.867
R: CCAACATCTCCTCCTCCTgA

VITR1 F: CCACTTgCCAAACACTAgACCC 3 2 0.949
R: TTCATgCAgATCgggCCAC

MAG149 F: CAAgCCAACAQggTAgTC 2 2 0.49
R: ATTCggTTTCTAgAggAAgAA

GB371 F: CACCAAQTTCACCTCgTCCT 3 3 0.439
R: TTATTCAggCAGCACCATTg

BMAC624  F: AAAAgGCATTCAACTTCATAAgA 2 2 0.934
R: CAACgCCATCACgTAATA

MAG210 F: ACCTACAQTTCAATAgCTAgTACC 4 4 0.617
R: gCACAAAACGATTACATCATA

MAG13 F: AAggggAATCAAAATggoAg 3 2 0.485
R: TCgAATAggTCTCCgAAgAAA

GB318 F: CggCTCAAggTCTCTTCTTC 4 4 0.582
R: TATCTCAgATQCCCCTTTCC

GB357 F: gCTCCAgggCTCCTCTTC 2 2 0.459
R: AQCTCTCTCTgCACgTCCTT

V13GElll F: AggAACCCTACgCCTTACgAg 2 2 0.459
R: AggACCgAgAgTggTggTgg

VB32D F: ggTAgCAgACCgATggATgT 4 4 0.332
R: ACTCTgACACgCACgAACAC

GB402 F: CAAgCAAgCAAgCAgAgAgA 3 2 0.974
R: AACTTgTggCTCTgCgACTC

VGLUEND F: TTCgCCTCCATCCCACAAAg 2 2 0.337
R: gCAgAACgAAAgCgACATgC

GB384 F: CTgCTgTTgCTgTTgTCgTT 3 2 0.133
R: ACTCggggTCCTTgAgTATg

MS1 F: CTJACCCTTTgCTTAACATgC 3 3 0.163
R: TCAgCgTgACAAACAATAAAQg

Total 43 39 7.99

Average 2.87 2.6 0.533

All the 77 bands, generated from 15 RAPD primersersubjected to calculate the genetic dissimylanitiex
(RAPD-GD) among the 14 accessions. The RAPD-GDevalinged from 0.114 to 0.933, with the mean of 8.9he
highest genetic similarity was found between Toz2uifrom South) and Kébilli 3 (from South), whilbet lowest
genetic similarity was observed between Manel (fidonth) and Tozeur 1 (from South).

The dendrogram of genetic distances (Fig. 1) wasstracted based on UPGMA Method using
midpoint joining procedure of Nei and Li, (1979)ssdimilarity matrix. According to genetic distances
dendrogram obtained by RAPD markers and referrong similarity rate of 65, we distinguished fiveogps.
The first group is composed of two sub-groups (8wz2', "Kébelli 3', 'Kalad', "Martin' and 'Kélib®) and
(‘Jendouba 1', '‘Jendouba 2' and "Sidi Bouzid'). Sinalarity percentage between accessions of th&t &ub-
group varies between 77.42 and 90.77; but thathefdecond sub-group was ranged between 68 andh&. T
accessions 'Kébelli I', 'Kébelli 2' and 'Kassririetmed the second group. Their similarities vargrir
73.17 to 82.93. Finally, the accessions 'Tozeur'Kélibia I' and 'Manel' formed groups I, IV and,
respectively. The Manel's distance in comparisorthwiTozeur I' and 'Kélibia I' is of 93.33 and 75
respectively. Despite being collected from the caegion, the accession 'Tozeur |' is distant frdrmZeur
2'; 'Kébilli 3 "is distant from “Kébilli I' and 'Ebilli 2' since they are classified in differentogps. The
same case is observed for the accessions 'Kéllaad 'Kélibia 2'. It's also to be remarked thag group
consisted of Manel is very far away from the others
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Figure 1.Phylogenetic dissimilarity distance generated byPRAmarkers using UPGMA procedure according to Nei
and Li (1979).

Fig. 2 was the dendrogram generated from SSR detaobtained profiles were analyzed showing a geneti
dissimilarity matrix between local barley accessiolm dendogram of dissimilarity was built. Phylogén
constructions were based on UPGMA method. The wbthidendrogram showed 4 groups. The first group
gathered the accessions 'Sidi Bouzid', 'Jendoybdelhdouba 2' and Manel. The GD between Sidi Bloaxnd
Jendouba 1 is 17.65, which means that these aotesshay have a common parent as they share the same
morphological traits (growth habit, ear attituder density and sterile spikelet attitude). Althoubky were collected
from different origins, accessions of Jendouba gl a GD< 30 related to Manel. In fact they shbweme
common morphological traits especially ear attitucker density and sterile spikelet attitude. Thé&yeded only
in growth habit, which is usually affected by ewvimental conditions, as they were collected froffiedgnt
climatic stage. This relative small GD could be lekped by exchange of seeds between farmers.

The second group consisted of Kélibia 1, Kélibi&kalad and Martin. The first two accessions belnggo
the same origin showed a GD<20 which means thatdes sowed mixture of seeds. However, Kélibia 1 ldalha
were genetically different only by 16.29, which medhat they are probably relatives. Also, Maran, introduced
variety from Algeria; presented a GD<30 with thhestaccessions of the same group. This could béaeed by
the fact that these accessions derived from Magitety as they herited some morphological traithsas ear attitude
and sterile spikelet attitude.

The third group formed by Kébilli 3 and the lasiecassociated Kébilli 1, Kéhilli 2, Tozeur 1, Tozeuand
Kasserine. This group gathered accessions origm&tbm the south of Tunisia except Kasserine beddng to the
Center. The smallest GD (15) was noticed betweezelin 1 and Kébilli 1. These two accessions werélairmm
the morphological traits. The other accessionsemtesl GD situated between 20 and 30 and sharecstabhdhe
morphological traits. It is to be noticed that GBtveeen east northern accessions (Kélibia 1, Kélbiand Kalaé)
and southern ones is very important, it's abou8%2The Martin variety presented also a GD>60 edlab these
accessions, which means that farmers don't sawirMiarthe South of Tunisia since it's characteribgddrought
sensitivity. However, this variety is well spreadNorth of Tunisia characterized by a subhumid tontdl inferior
climate.

The relationship between the distances based orDR#AM the SSR markers matrices was calculated tiseng

Mantel test (Mantel 1967). In fact we found a lowatnix correlation coefficient (r = 0.176) Indicagitthat both sets of
markers revealed the unrelated estimates of gergdtittonships.
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Figure 2.Phylogenetic dissimilarity distance generated biR $&rkers using UPGMA procedure according to Nei an
Li (1979).

4. Conclusions

In this study, we used a minimum of ten individufils representing the each barley accession. Tédtse
indicated that the percentage of SSR polymorphitdbg83.9%) was higher than that of RAPD (74%). Tiean
number of amplification RAPD bands (4.2) was mdrant that of SSR (2.87). However, the mean polynierph
information content (PIC) (0.447) in SSR analysasvhigher than that in RAPD analysis (0.533). Tésits in this
study suggested that the SSR markers were sugerRAPD markers in the capacity of revealing marimative
bands in a single amplification. The similar resuliere observed by (Sosinski et al. 2000; Chelad}2004)

Due to its worldwide distribution, the valuation tie genetic diversity among barley germplasm from
different countries has been performed (Tanyola@32Qiu et al. 2002; Fernandez et al. 2002; Matusle2002;
Davila et al. 1999a, 1999b; Davila et al. 1998; kkbn2001; Bustos et al. 1998; Bjornstad et al. Z9%%hen et al.
2000b; Feng et al. 2003). Bernard et al. (1997)yard the genetic diversity in 88 genotypes fromp2@ulations of
wild barley from Israel, Turkey and Iran by RAPD nkers. When the total genetic diversity was estata?5% of the
variation detected was partitioned within the 88ajgpes and 25% among the populations. When vanidtetween
countries was assessed, no substantial differewees found, because most of the variation dete(®@@s) was
partitioned within the 20 populations and the rerdar among the countries. Russell et al. (1997hdothat the
average genetic diversity based on RAPD analysesighiteen accessions from Netherlands, France,t Gréain,
Germany and ltaly was 0.521. Bahattin (2003) assdyewild barley populations from west Turkey byngsRAPD
and ISSR markers. The results revealed that thegeeyenetic similarity was 0.27 and the geneti@atian was higher
than that found by Nevo et al. (1979) and Nevole{1®86) both using isozyme markers. In the presémdy, the
average genetic dissimilarities of barley accessiibom Tunisia based on RAPD and SSR markers wé&230and
0.674, respectively, Baird et al. (1996) also fouwsichilar results. The genetic variation found instlstudy was
equivalent with that found by Chen et al. (200@a81), Shi et al. (2004) (0.631) and Chen et &0(@b) (0.746) both
using RAPD markers to analyze the genetic variatibdifferent barley populations from China. Buethariation was
relatively lower than that from other country (Reisst al. 1997; Bahattin 2003).

In this study, it was obvious that the dendrograaseld on RAPD markers was not in accord with the
dendrogram based on SSR markers. The dendrograenaged by the RAPD matrix agrees better with treugs of
the genotypes than the dendrogram generated b§SReresults (Fig. 1). Most of the accessions wirgety related.
However, the dendrogram generated by the SSR nedgmed to be effective to discriminate local hyaridefined as
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accessions or populations geographically based (Bmida, 2000). It is also a valuable tool for ass®g genetic
diversity levels. In fact in our study, dendrograimtained by SSR markers classified the studiedepaatcessions
according to climatic stage and some morphologiczits especially ear attitude, ear density andilstspikelet
attitude, which could be genetically herited indegently from the environmental conditions. (Yangk2001) found
the dendrogram generated by the SSR matrix agmetésr bith the genealogy and the known pedigrethefbarley
cultivars than the dendrogram generated by the RAEDIts. Wu et al. (2004) found that the data ¢hase RAPD
were more correlated with the geographic distrdoutdf the genusiouttuynia Thunpwhile the data based on SSRs
were closely related with their number of chromosenmAlthough both RAPD and SSR methods compargéhetic
diversity of different barley groups based on DNArker information, the results were different. Tbisld be a result
of the selection of accessions and the number Iti¥ats included within each variety group. In aitgh, the different
molecular techniques might also affect the restilir{ et al.2008). It could be partially explainegdthe importance of
the number of loci and their coverage of the ovggahome and obtained reliable estimates of gemetationship
among the studied materials (Fernandez et al. 2@iRjilar results had been observed by Loarce.€tL8P6). On the
other hand, the relationship observed using moéeaularkers may provide information on the histongd &iology of
cultivars, but it does not necessarily reflect wimaty be observed with respect to agronomic tratdis et al. 2000).
The selection process leads to an accumulationesf alleles for the traits under selection. RAPDd 8SRs are
dispersed throughout the genome and their assmtiatith agronomic traits is influenced by the brerednly in the
region under selection pressure. The other locisalgected to random genetic drift (Fernandez .e2@02). Another
explanation could be the putatively similar bandgipating for RAPDs in different bulked samples revenot
necessarily homologous although they shared the sia in base pairs (Karp et al. 1997). This Sinamight lead to
wrong results when calculating genetic relationsltfffernandez et al. 2002).
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Contributions to the flora of Nemrut Mountain (Adiy aman/Turkey)
Ahmet Zafer TEL
Adiyaman Universitesi Fen Edebiyat Fakiiltesi BiyidBiliimii, 02040-Adiyaman, Turkey

Abstract

This research was carried out in order to make saowributions to the flora of Nemrut Mountain
(Adiyaman/Turkey). During floristic surveys, 28permatophytdaxa belonging to 149 genera and 44 families were
recorded from that area. 2 junipers species @gemnospermae others AngiospermaeDicotyledone 218
Monocotyledong 30. There are 43 endemic taxa in the area atengem percentage is 17,2%. Plants’ distribution
rate according to floristic regions are: Irano-Thiaa 101 (40,7%), Mediterranean 26 (10,5%), Eutzefan 2 (%0,4),
widespreads 104 (41,5), and unknowns 17 ( 6,9%& families represented by the highest number x# ta the
research area werksteraceae35 (%14,0%)Lamiaceae25 (% 10,0),Poaceae23 (9,2%),Brassicacea€l9 (7,6%),
Fabaceael8 (7,2%),Rosacea€el5 (6,0%),Boraginaceael3 (5,2%),Caryophyllacea€l3 (5,2%). In this study, two
narrow endemicsAstragalus altaniiHub.-Mor. andGalium galiopsis(Hand.-Mazz.) Ehrend) new to square C7,
collected from the region for the firs time.

Keywords: Flora, Nemrut Mountain, Adiyaman, Turkey

O
Nemrut Dag1 (Adiyaman/Turkiye) Florasina Katkilar
Ozet

Bu calsma, Nemrut dg (Adiyaman/Turkiye) florasina katki yapmak amagiyapilmstir. Calsma esnasinda
alandan 44 familya 149 cinse ait 250 tohumlu bitkisonu tespit edilrgiir. Bunlardan 2 tanesi (ardi¢ tirleri) acik
tohumludur. Kapali tohumlu bitkilerden 218 taksaft genekli 30 takson ise tek ¢eneklidir. Alandaet®lemik takson
bulunup endemizm orani % 17,2'dir. Bitkilerin flstik bdlgelere gore gaim oranlarigdyledir; Iran - Turan Elementi
101 (% 40,7), Akdeniz Elementi 26 (% 10,5), Avrup&ibirya Elementi 2 (% 0,4), Ganiayilish 104 (% 41,5),
Bilinmeyenler 17 (% 6,9). Agtirma alaninda en fazla tire sahip olan familyalardsteraceae35 (% 14,0),
Lamiaceae?5 (% 10,0)Poaceae?3 (% 9,2),Brassicacea€el9 (% 7,6),Fabaceael8 (% 7,2),Rosacead5 (% 6,0),
Boraginaceadl 3 (% 5,2),Caryophyllacead 3 (% 5,2) taksona sahiptir. Bu gaftia esnasinda,;&aresinden bilinen ve
¢ok dar yayili olan iki endemik taksonAstragalus altaniiHub.-Mor. veGalium galiopsis(Hand.-Mazz.) Ehrend)
bdlgeden ve Ckaresinden ilk kez toplanstir.

Anahtar s6zcukler: Flora, Nemrut Dg1, Adiyaman, Turkiye.
1. Giris
Nemrut D& (Adiyaman) Toroslarin Guneygo silsilesi icindedir. Jeolojik yapisi, topografyasografik konumu ve

iklimi ile ¢ok 6nemli bir yere sahip olmasinin yada, ge¢nge ait bir takim tarihi eserleri barindirmasiylatdastik
bir belde olarak diinyanin 8. harikasi kabul ediltedk.

* Corresponding authot Haberlgmeden sorumlu yazar: aztel@adiyaman.edu.tr
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Turkiye Florasi’'ndan andgdigl kadariyla Davis (1965-1988) gaha alanindan az sayida bitki toplagme
80 takson kaydedilrgiir. Nemrut D&, Akdeniz veiran-Turan fitocgrafik bolgelerinin geg kusaginda yer alir.
Gineydgu Anadolu Toroslar’'nin devami olmasi ve gekusaginda bulunmasinin tabii bir sonucu olarak endemik
bitkiler yogundur (Zohary, 1973). Boissier (1867-1888), Hulbdirath (1987, 1988), Hand.-Mazz., Hohen, M. A.
Fischer gibi argtiricilar bélgemizde c¢ok sinirli sayida bazi tieleait 6rnekler toplamgiardir (Davis, 1965-1985).
Calisma sahasli, endemizm bakimindan zengin bolgeye (xalagri, Hakkari ve Bitlis) yakindir (Ekim, 1990). GAP
bolgesi ile Atatiirk barajinin kurulmasi vegda yiukseklgine bali olarak artan ygs, karla ortali sire, diik sicaklik,
habitat ceitlili gine sahip olmasi, sahada bulunan bitkilerin bélgeyazi kesimlerindeki erozyon ve biyotik baskidan
dolayr alanin bitki kompozisyonun belirlenme adaliy Nemrut D& (Adiyaman)’nin argtirma alani olarak
segilmesinde b#ica rol oynayan faktorler olngtur.

Arastirma alanin vejetasyon yapisini Tel (2001) ortkgamustur. Bu calsmaya gore, alaninda 2’ si orman,
2’si ¢all, 3'0 step, ve 1'i kaya olmak Uzere dogfetasyon tipine ait 8 bitki bigi ile 3 alt birlik tespit edilmj, bu birlik
ve alt birliklerin hepsinin bilim diinyasi i¢in yewildugu belirtiimistir. Alanda ayrica T.C. Orman Bakagli Milli
Parklar Genel Midurkiiniin destekledi ve Cukurova Universitesi, TARGET Lt&ti. tarafindan yiritilen “Nemrut
Dagi Milli Parki Uzun Devreli Gelime Plani (Uzun vd., 2001)" adli proje gahasi gerceklgirilmistir. Bu projede
gorev yapan asairmacilar Cukurova Universitesinde diizenlenenUldsal Biyoloji Kongresi bildiri dzeti kitabinda ik
ayri bildiri 6zeti sunmglardir. Cakan vd. (2004) ve Tuluhan vd. (2004) Wiusal Biyoloji Kongresi bildiri 6zeti
kitabinda “Nemrut Dg Milli Parki Uzun Devreli Gelime Plani” kapsaminda, alanda floranin 513 taksereimnsil
edildigini belirtmis ancak sistematik liste sunmam. Ayni argtirma gurubunun (Uzun vd., 2001) haziriadiNemrut
Dagi Milli Parki Uzun Devreli Gelime Plani” incelenginde Milli Park florasina ait, Davis (1965-1988)'ortaya
koydusu kayitlar da derlenerek toplam 175 taksondagasibir sistematik liste sunulrgtur. Bu listedeki taksonlardan
95 taksonun alti cizilerek caina esnasinda arazi gézlemlerinde saptageni kayit oldgu belirtilmigtir.

Sahaya en yakin floristik cainalar sirasiyla; Putirge (Malatya) Florasi (Altd@84), Mastar, Kup, Yaylim
(Elazg) Daglari’nin Florasi (Evren,1985), Engizek Pa-lora ve Vejetasyonu (Duman, 1990) Ahir, Berinli®ga ve
Oksliz Dglari Yiksek Dg Stepinin Flora ve Vejetasyonu (Duman ve Aytac94Q Koruyaz D& (Goksun-
Kahramanmarg Florasi (Ekici, 1994), Flora of Ceylanpinar Statem Sanliurfa- Turkey) (Adiglizel ve Aytag, 2001),
Yukari Ceyhan Vadisi (Kahramanmegya-lorasi (Tath vd. 2002), Oy ve Glneydgu Anadolu Florasina Katkilar
(Tugay ve Oztiirk, 2003), Sof Ba(Gaziantep) Florasi (Ozuslu, 2003), Gaziantepsehsitesi Kampus Florasi (Ozuslu,
2004), The Flora of Kuyulu Erosion District (AdiyamTurkey) (Ekim ve vd. 2005), Kalecik PaFlorasi (Aydgdu
ve Akan, 2005), Kgner D& Florasi (Akan vd. 2006), The Geophytic FloraSahliurfa Province, Turkey (Eker vd.
2008)’ dir.

1. 1. Cgrafik durum

Guneyd@u Anadolu bélgesinde yer alan strama bdlgesi, Adiyaman ilinin kuzeygosunda Kéhta ilgesi ile
Malatya ili Pétirge ilcesi hudutlari dahilinde; geenli, Doluca, Kocahisar, Damlacik, Yolalti, Sirghave Karadut
yerlesim merkezlerini kapsamaktadir. Gallan alanin bir kismi (13850 ha.) Ziraat arazisiQzel Miilkiyet sahalari da
dahil, Milli Park statiisiindedir (Bakanlar kurulw/88572 karar sayisl).

Nemrut D& ve c¢evresi, Guneygo Anadolu Bolgesi'nin Gaziantep Bolumi’'nde Adiyantéihta
Platosu’nun kuzeyi ile Toros giarinin giiney kesimi arasinda, 41° - 43° kuzeymide ve 26° - 32° dgu boylamlari
arasinda yer almaktadir. Bu saha gosgérttrihi ve ekolojik 6zellgi nedeniyle “Nemrut D& Yoresi” olarak
isimlendiriimektedir §ekil 1). Batidan Sincik ilgesi (Adiyaman), kuzeyidan Celikhan (Adiyaman), kuzeyden
Tepehan ve Potirge (Malatya) gdolan Gerger (Adiyaman), giineyden Kéahta (Adiyamiaaleri ile ¢evrilmitir Dagin
en yiksek noktasi deniz seviyesinden 2208 m yulkdedlr. Arastirma sahasinin énemli yukseltileri olarak; Zihsgkt
(Elma T.) tepesi (2108), Onkar tepesi (1971), Gewkuru tepesi (1892), Tiilkivakis tepesi (1892), @uyuca tepesi
(1861), Kiranyolu tepesi (1861), Alkan tepesi (1);8Baladiibahr tepesi (1749), Sokbiris tepesi (165&)rik tepesi
(1628), Golberan tepesi (1587), Zerbendik tepeSil9), Kure tepesi (1504), Hizi tepesi (1454), Olugeven tepesi
(1417), Nalbas tepesi (1364), Gastigendur tep8gidjLsayilabilir.

Iran-Turan fitocgrafik bolgesinde yer alan gtama sahasi, Turkiye florasindaki enlem ve boykmldayal
kareleme sistemine goére Karesine girmektedir.
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Sekil 1: Arastirma alaninin cgrafik haritasi.
1. 2. Alanin jeologjisi

Nemrut D& Yoresi, jeolojik yapr yonunden gineyde GuneyaloAnadolu platosu Uzerindeki detritik
(Kumtasi, cakiltgl, miltasi) ve bunun altina gelen Miyosen kiregtdle kuzeyde Paleozoik (1. jeolojik zaman)
metamorfik kltlesi (Bitlis masifi) arasinda uzanrsakr. Miyosen' de; Milli park gisinden balayarak Karaksg tepesi,
Doluca, Alut, Damlacik, Darberi ve Cayigbanevkilerinin olyturdugu dairede gortiniir. GUneyglo Toros dalarinin
bulund@gu saha yukselnive giineyde Mezopotamya duzliklerineggdouzanan saha ¢okstir. Boylece Glineydiu
Toros dglarinin eteklerindeki saha kara haline getini Giineyd@u Anadolu duzliklerini olgturan saha gidenizle
kaplanmg, burada killi kirectglari ve onun Ustiine gelen kumlu ve c¢akilli malzeydkelmitir. Miyosen sonuna dipu
ise saha tamamen kagekline gelmitir. Pliyosen' de; Yine Miyosen’ de oldu gibi, Milli park girisinden balayarak
Karakus tepesi, Doluca, Alut, Damlacik, Darberi ve Caysib@mevkilerinin olyturduzu dairede goérulir. Toros ga
kusag! bir bltin halinde yukselirken glneydeki algak adah subsidansa (¢cokmeyegramstir. Bolgeyi sgal eden
Eosen ve Miyosen denizleri canli ortami yéniindeodpktif durumdaydi, yani denizel ortamda bol miki@arcanli
yasamaktaydi. Bu denizel ortamdaki tortullarin yawaarak kivrilmasi ile antiklinaller ofimus ve burada canli
kalintilarinin yga dénigmesi ile petrol yataklari ofmustur. Kahta cayi ve kollariyla Gedik dere suyunuhgkyerler
ise Aluvyon (Kuvaterner) yapi bakimindan zengin@itineydgu Anadolu'nun alcalmayastamasi ve Toros @arinin
yikselmesi, da ile ova arasinda 2000 m' ysam bir ylkseklik farki olgturmutur. Bu nedenle yiksek sahalar,
akarsular tarafindan guneydeki alcak duzliklerwviyasine gore yarilarak dar ve derin vadiler agglie son derece
engebeli bir topografya ortaya cikytr (Atalay vd., 1999).

1. 3. Buyuk toprak gruplari

Yorenin engebeli bir topografyaya sahip olmasi wgatl bitki 6rtist olan ormanlarin tahribi erozyonun
siddetlenmesine neden olgtur. Bu nedenle yoredeki topraklar énemli élcigenarak altta bulunan ana materyal
ylzeye cikmytir. Karstik sahalarin ginda yére toprak ortlisii yoniinden son derece fakivdimaclarda ana maddenin
ayrismasi ile cok g olan ve ana materyalin fiziksel ve kimyasal 6kddliini yansitan intrazonal (Entisol) 6zellikte
topraklar hakim durumdadir.
1. 4./klim

Arastirma alanimizin iklimi Adiyaman, Malatya ve Kahstasyonlarindan alinan meteorolojik verilere gore
degerlendirilmistir.
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Biological Diversity and Conservation —2 /1 (2009 39

Calisma alani ¢cevresindeki gin yaisin mevsimlere dalmasina gore y&s rejimi tipleri belirlenmgtir. Buna
gore; Adiyaman ve KahtK.i.Y.S seklinde olupDogu Akdeniz Yagis Rejimi 1. Tipi'ne, Malatya isej. K. S. Y.
seklinde olup Dogu Akdeniz Yagis Rejimi 2. Tipi'ne girmektedir. Cahma alanimiz Akdeniz ikliminin etkisi
altindadir. Bu iklimin etkisi Dinya’ nin dggik yerlerinde gorilmektedir. Akdeniz iklimi @esik Ulkelerde az ¢ok
farkliliklar gosterdii gibi yurdumuzda da farkli Akdeniklim tipleri vardir. Aragtirma alanimizda etkili olan iklim tipi
Emberger’e goéredyle yorumlanabilir.

Emberger bir istasyonun Akdeniz’ li olup olmguhi kurak devreye (S) fmistir. Kurak devreyi belirlemek
icin; S = PE / M form0luni kullanngtir (Formulde PE: Yaz yasi ortalamasi, M: en sicak ayin maksimum sicaklik
ortalamasidir). S @erinin 5'ten kiicik olmasi o istasyonun Akdenizil@tunu gosterir. Argtirma alani ¢evresindeki
istasyonlarin S deerleri; Adiyaman’da 0.19, Malatya’'da 0.54, Kahta@&3’ tir. Her Ug istasyonun da Sgdderi
5'ten kucguk (S < 5) oldgu icin calsma alani Akdeniz ikliminin etkisi altindadir (Akmah990). EMBERGER Akdeniz
Biyoiklim katlarini belirlemek igin; Q = 2000 . PM? — n formulunii geljtirmistir (Formiilde P= Yillik y&is miktari
(mm), M= En sicak ayin maksimum sicaklik ortalammass En sguk ayin minimum sicaklik ortalamasidir. Qgde
hesaplanirken M ve m gerlerine ( +273° ) Kelvin sicalgi eklenmitir). Bu formile gore Q deerleri; Adiyaman’da
73.39, Malatya’da 36.01, Kahta'da 59.85olarak boiugtur. Bu sonuclara goére Adiyaman; Az gydi Akdeniz,
Malatya; Yari Kurak Alt Akdeniz, Kahta; Yari Kurdlkst Akdeniz BiyoiklimKatina girmektedir (Tablo 1).

Tablo 1. Adiyaman, Malatya ve Kahta’ nin Biyoiklipleri ve bunlar ile ilgili veriler

ISTASYO Yiksekl P M m Q PE PE /BIYOIKLIM
N ik ('mm) M KATI
(m)
Az yagisli
ADIYAM 672 771.2 36.9 0.9 73.3 84 0.23 Akdeniz iklimi
AN 9

Yari kurak Alt

MALAT 948 387.6 33.5 -3.9 36.0 22.7 0.68 Akdeniz iklimi
YA 1

Yari kurak Ust

KAHTA 730 690.4 38.1 15 59.8 9.9 0.26 Akdeniz iklimi
5

Arastirma alani ¢evresindeki meteoroloji istasyonlarmWALTER metoduna gdrembrotermik iklim ( yagis
— sicaklik ) diyagramlari ile ¢cok kolay iekilde kurak devreyi ve siresini grafik Gzerindergék mimkindirgekil 2
a, b ve c¢). Kéhta ilgesine ait iklim diyagraminétimsel veriler yetersiz oldiundan donlu ve don ihtimali olan aylar
belirtilememitir.

Nemrut d& yoresi, bir bitiin olarak ele aliggnda Guneydgu Anadolu'da etkili olan karasal iklim kaSina
girmektedir. Ancak yorenin Akdeniz bélgesine yakinhedeniyle 800 m’ ye kadar olan sahalarda yarakuxkdeniz
iklimi, yiksek kesimlerde ise karasalgdiklimi hukim surmektedir. Yaz mevsiminde guneydgien kuru tropikal
(sicak) hava kutlesinin etkisi altina girmektedMisan ayindan itibaren yoreyi etkisine alan buah&utlesi, Haziran
sonundan itibaren gigeadyasyonunun da artmasi ile Temmuz veugtos aylarindgiddetli sicaklara neden olur.
Ekim sonu ve Kasim Randan itibaren yore Akdeniz bdlgesinin etkilemeysldyan ve D@u Anadolu’dan glineye
dogru ilerleyen polar hava kutlesinin etkisi altinaegi Ozellikle tropikal ve polar hava kutlelerinkarsilasmasi ile
cephe faaliyetleri ve bunun sonucu olarakiylar balar. Toros da kusaginin 6n silsilesini olgturan Nemrut d& ve
cevresindeki ddar, glineyden sokulan cephelerin i¢ kisimlara gesgmengeller, bu nedenle gineye bakan yamaclar
fazla miktarda yais alir. Yorede yikseltiye [gh olarak sicaklik dger, giing radyasyonu artar ve 6zellikle giineye
bakan yamaclarsar1 derecede i1sinir (Atalay ve vd. 1999).

2. Materyal ve ybntem

Arastirma alaninin materyalini 1996-2000 yillar araandzellikle vejetasyonun optimal g@&h gosterdgi
donemde toplanan 887 adet vaskiler bitki érneldargturmaktadir. Toplanan bitki érnekleri lokaliteldybirlikte
gerekli diger arazi kayitlari yazilarak numaralandiktan sdradbaryum tekigine uygun olarak preslenip kurutuldu. Bu
ornekler Dumlupinar Universitesi Fen-Edebiyat Fédgil Biyoloji Boliimiinde muhafaza edilmektedir. Binéklerin
teshisinde temel kaynak olarak “Flora of Turkey ancke tRast Aegean Islands” (Davis, 1965-1988) eserinden
yararlaniimgtir.
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Bitkilerin buyuk ¢g@unlugu tarafimizdan, tisinde zorluk cekilen bazi tirler de Prof. Dr. MedURAL, Prof.
Dr. Yasin ALTAN, Frof. Dr. Hayri DUMAN, Prof. Dr. ki AYTAC ve Dog. Dr. Omer VAROL tarafindanstds
edildi. Bununla birlikte bazi teredditlu turlerdeldra Europaea” (Heywood, 1964-1981), "Flora off'IrgEvan, 1968-
1974), gibi temel flora kitaplarindan da faydalamstir. Ayrica Gazi Universitesi Fen-Edeb. Fak. BiyjoBolimii ve
Ankara Universitesi Fen Fakiiltesi Herbaryumlarimdakeklerden yararlanilrgir.

Devlet Meteorolojilsleri Genel Mudirlgiinden alinan meteorolojik verilere gore (DM984), arstirma alaninin
ve cevresindeki Adiyaman, Malatya ve Kéhta iklimadjramlari Gaussen metoduna gore cizilim{Gaussen, 1955).
Calisma alaninin iklim tipi ve biyoiklim kati Embergeretoduna gére hesaplanip yorumlagtm(Emberger, 1955).
Makalede adi gegen kisaltmalar ve anlamjargekildedir: m (metre), Ir. Tur. elm. (=lran-Turanesienti),
Medit. elm. (=Akdeniz elementi), Av. Sib. elm. (=Awpa-Sibirya elementi), END. (Endemik). Tel toplayadi olan
Ahmet Zafer TEL'i temsil eder, sonrasindaki raka@ Dumlupinar Universitesi Herbaryumunda kayitinabitki kayit
numarasidir.
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Sekil 2.b: Adiyaman ilinin iklim diyagrami
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Sekil 2.c. Kahta ilcesinin iklim diyagrami

3. Bulgular

ACERACEAE C7 Adiyaman: Nemrut Og, glney ve bati yamaclari
Acer monspessulanuin subsp.cinerascens(Boiss.) boyunca, orman-gali, 760-900 m, 11.06.1999, Tel
Yalt. 8898.

C7 Adiyaman: Nemrut 0@, dazin dazusundan Pistacia khinjukStocks

zirveye 1 km kala, step, 2000-2150 m, 12.06.19€9, |

C7 Adiyaman: Nemrut Uiney ve batl yamaclari
Tur. elm., Tel 8859. y 0@, guney yamag

boyunca, orman-cali, 760-900 m, 12.06.1999, Tel
ANACARDIACEAE 8899.

Cotinus coggyrigscop. Rhus coriarialL.
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C7 Adiyaman: Nemrut Om, Subal kdyl, orman-cal,
900-1100 m, 12.06.1999, Tel 9029.

APIACEAE

Aegopodium podagrari.

C7 Adiyaman: Nemrut Om, zirvenin Malatya yolu ile
birlestigi bdlge, step, 2000-2150 m, 8.06.1999, Av. Sib.
elm, Tel 8945.

Artedia squamata.

C7 Adiyaman: Nemrut Oga, bati yamaci, Damlacik
Kodylunin 1 km kuzeyi, vadi yamaclari boyunca, 760-
900 m, 11.06.1997, Tel 9030.

Bupleurum cappadocicuBoiss.

C7 Adiyaman: Nemrut Oga, dosudan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, Ir. Tur. elrel,
8821.

B. gerardii All.
C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Tel 8822.

B. kurdicumBoiss.

C7 Adiyaman: Nemrut 0@, zirveye yakin bati

yamacinda, orman-cali, 1670-1780 m, 11.06.1999, Ir.

Tur. elm., Tel 8818.

Conium maculaturh.

C7 Adiyaman: Nemrut O@a dogusunda Karadut kdyu
yolu, step, 930-1500 m, 11.06.1997, Tel 9031.

Pimpinella tragiumVill. subsp.lithophila (Schischkin)
Tutin

C7 Adiyaman: Nemrut O@, zirveye yakin bati

yamacinda, orman-c¢ali, 1670-1780 m, 11.06.1999, Tel

8826.

Prangos pabularid.indley

C7 Adiyaman: Nemrut O@a dogusu Karadut koyi
yolu, step, 930-1500 m, 11.06.1997, Ir. Tur. elire|
9032.

Scandix pecten-venellis

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran koyu
ile Subal koyl arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1997, Tel 9033.

Torilis leptophylla(L.) Reichb.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Tel 8827.

step,

APOCYNACEAE

Nerium oleandet..

C7 Adiyaman: Nemrut Oa, bati yamaci, Damlacik
Kdyunin 1 km kuzeyi, vadi yamagclari boyunca, 760-

900 m, 11.06.1997, Tel 9034.

ASTERACEAE

Achilla vermicularisL.

C7 Adiyaman: Nemrut Oa dogusundan zirveye 1 km
kala, step, 2000-2150 m, 11.06.1999, Ir. Tur. elrel,
8783.

Anthemis creticd.. subsp.anatolica(Boiss.) Grierson

C7 Adiyaman: Nemrut Oa dogusundan zirveye 1 km
kala, step, 2000-2150 m, 11.06.1999, Tel 8795.

A. tinctoriaL. var.tinctoria

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1998, Tel 9036.

A. wiedemannian&isch. & Mey.
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C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
END. 11.06.1998, Tel 9037.

Artemisia herba-alba&sso

C7 Adiyaman: Nemrut Oa, bati yamaci zirveye yakin
bélgeler, step, 1670-1780 m, 11.06.1998, Ir. Tlm.e
Tel 9038.

Centaurea ibericarev. ex Sprengel

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8787.

C. lycopifoliaBoiss. & Kotschy

C7 Adiyaman: Nemrut Oa, zirvenin bati yamaci,
step, 1670-1780 m, 12.06.1999, END. Medit. elml, Te
8934.

C. spectabilis(Fisch. & Mey.) Schultz vararaneosa
(Boiss.)Wagenitz

C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
07.07.1998, Tel 9039.

C. triumfettiAll.

C7 Adiyaman: Nemrut Og, dogu terasi zirveye 1 km
kala ve Malatya yolu uzeri, 2000-2150 m, 09.06.1999
Tel 9040.

C. urvillei Dc. subsp.nimrodis (Boiss. & Hausskn.)
Wagenitz

C7 Adiyaman: Nemrut Kahta’nin

Oa, Eski

dogusundaki Arsemia mevkii, orman-cali, 930-1500 m,

13.06.1998, Ir. Tur. elm., Tel 9041.

C. virgataLam.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Tel 8784.

step,

Chardinia orientalis(L.) O.Kuntze

C7 Adiyaman: Nemrut O@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Ir. Tur. elm., Tel 8791.

Chrysanthemum coronariuin

C7 Adiyaman: Nemrut Om, Eski Kahta'nin

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
Medit. elm., 13.06.1998, Tel 9042.

Chrysophotalmum montanuf@C.) Boiss.
C7 Adiyaman:

yamacinda, orman-cali, 1670-1780 m, 11.06.1999, Ir.
Tur. elm., Tel 8797.

Nemrut O@, zirveye yakin bati

Cousinia eriocephal®oiss. & Hausskn.

C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, END., Ir. Tur. elm., Tel 9043.

C. foliosaBoiss. & Ball.

C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu
tarafi, 1390-1470 m,
10.06.1999, END., Ir. Tur. elm., Tel 8793.

otellerin 1 km batisi, step,

Crepis sanctdL.) Babcock

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8794.

Crupina crupinastrunfMoris) Vis

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8786-8891.
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Echinops ritroL.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8792.

Gundelia tournefortiiL. var.armataFreyn & Sint.

C7 Adiyaman: Nemrut Oa, Dagin bati yamacinda
Damlacik kéyinin 1 km kuzey bélgesinde, step, 760-
900 m, 12.06.1999, Ir. Tur. elm., Tel 8789.

Helichrysum plicatunbC. subspplicatum

C7 Adiyaman: Nemrut 0@, dosu terasi zirveye 1 km
kala-Malatya yolu, 2000-2150 m, 09.06.1997, Tel
9044.

H. arenarium (L.) Moench subsp.aucheri (Boiss.)
Davis & Kupicha

C7 Adiyaman: Nemrut Oa, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Ir. Tur. elm., Tel 8782.

Ifloga spicata(Forssk.) Schultz

C7 Adiyaman: Nemrut Oa, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Tel 8790.

Picnomon acarndlL.) Cass.

C7 Adiyaman: Nemrut Oa, dosu tarafinda Karadut
yolu ile zirveye 8 km kala, step, 1390-1470 m,
11.06.1999, Medit. elm., Tel 8890.

Picris strigosaBieb.
C7 Adiyaman: Nemrut 0@, Horik mevkii, step, 1150-
1250 m, 11.06.1999, Ir. Tur. elm., Tel 9045.

Ptilostemon diacanthglLab.) Greuter subspgurcicus
Greuter

C7 Adiyaman: Nemrut O@, Horik mevkii, step, 1150-
1250 m, 11.06.1999, E. Medit. elm., Tel 9035.

Scolymus grandifloruPesth.

C7 Adiyaman: Nemrut O@, Horik mevkii, step, 1150-
1250 m, 11.06.1999, Medit. elm., Tel 9046.

Serratula cerinthifolia(Sm.) Boiss.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Tel 8780.
S. radiata (Waldst. & Kit.) Bieb. subsp.

biebersteiniandljin ex Grossh

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8796.

Steptorhamphus tuberos(acg.) Grossh.

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 15.05.1997, Tel 9047.

Tanacetum argenteutham.) Willd. subspargenteum

C7 Adiyaman: Nemrut Oa dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 8798-8937.

T. densunfLab.) Schultz subsmmaniHeywood

C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu

tarafl, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, END., Tel 8781-8941.

step,

Tragopogon longirostrisBisch. ex Shulz Bip var.
longirostris

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8785.
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Xeranthemum annuin

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,

10.06.1999, Tel 8788.

X. longipapposurfrisch. & Mey.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ile zirveye 8 km kala otellerin 1 km kuzeyi,
orman-cgali, 930-1500 m, Ir. Tur. eln15.05.1997, Tel
9048.

BERBERIDACEAE

Berberis crataegindC.

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8761.

BORAGINACEAE

Alkanna hirsutissiméBertol.) DC.

C7 Adiyaman: Nemrut O@m, bati bdlgesi vadi

yamaglari boyunca, orman-cali, 760-900 m, 6.06.1999

Ir. Tur. elm., Tel 8965.

Arnebia densiflorgNordm.) Ledeb.
C7 Adiyaman: Nemrut Oa, zirvedeki teras bolgeleri

ve zirvenin Malatya yolu ile birlgigi yer, step, 2000-
2150 m, 8.06.1999, Ir. Tur. elm., Tel 8968.

Cerinte minorL. subspauriculata(Ten.) Domac

C7 Adiyaman: Nemrut O@, zirveye yakin bati
yamacl, cali, 1670-1780 m, 8.06.1999, Tel 8971.
Lithospermum officinele.

C7 Adiyaman: Nemrut Oa dogusunda Karadut

mevkii ile zirveye 8 km kala otellerin 1 km kuzeyi,

orman-cali, 930-1500 m, Av.-Sib. elm., 15.05.1997,

Tel 9048.

Nonea stenosoleBoiss. & Ball.

C7 Adiyaman: Nemrut Om, dain dgzusundan
zirveye 1 km kala, step, 2000-2150 m, 8.06.1999,
END., Ir. Tur. elm., Tel 8970.

Onosma bracteosuiausskn. & Bornm.

C7 Adiyaman: Nemrut Om, Karadut kéyi ile zirveye
8 km kala d@u tarafi, Karadut ile zirveye 8 km kala,
step, 1390-1470 m, 7.06.1999, END., Ir. Tur. elfel,
8969.

O. molleDC.

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
6.06.1999, Ir. Tur. elm., Tel 8972.

O. procerumBoiss.
C7 Adiyaman: Nemrut Om, d&in dgzusundan

zirveye 1 km kala, step, 2000-2150 m, 10.06.1999,
END., Ir. Tur. elm., Tel 8975.

O. rascheyanurBoiss.

C7 Adiyaman: Nemrut Oa, zirvedeki teras bolgeleri
ve zirvenin Malatya yolu ile birkgigi yer, step, 2000-
2150 m, 7.06.1999, Ir. Tur. elm., Tel 8968.

O. roussaeDC.

C7 Adiyaman: Nemrut Om, Karadut kéyi ile zirveye
8 km kala d@u tarafi, Karadut ile zirveye 8 km kala,
step, 1390-1470 m, 10.06.1999, Ir. Tur. elm., AR
74.

Solenanthus stamine(®esf.) Wettst.
C7 Adiyaman: Nemrut Oa, zirvedeki teras bolgeleri

ve zirvenin Malatya yolu ile birkgigi yer, step, 2000-
2150 m, 8.06.1999, Ir. Tur. elm., Tel 9050.

Trichodesma incanurgBunge) A.DC.

A.Z.Tel, Contributions to the flora of Nemrut Maaint(Adiyaman/Turkey)



Biological Diversity and Conservation—2 /1 (2009 45

C7 Adiyaman: Nemrut Om, Eskikahta'dan sonra
Kiran kéyune kadar olan sarp yamaclar, orman-cal,
910-1000 m, 8.06.1999, Ir. Tur. elm., Tel 8966.

Paracaryum Boiss.

cristatum

cristatum (Schreber) subsp.

C7 Adiyaman: Nemrut Om, Karadut kéyd ile zirveye
8 km kala dg@u tarafi, otellerin 1 km batisi, step, 1390-
1470 m, 9.06.1999, END., Ir. Tur. elm., Tel 8967.

BRASSICACEAE
Aethionema eunomioid¢Boiss.) Bornm.
C7 Adiyaman: Nemrut Oa dogusundan zirveye 1 km

kala, step, 2000-2150 m, 11.06.1999, END., Tel 8889

Alyssum condensatunBoiss. & Hausskn.

consdensatum

subsp.

C7 Adiyaman: Nemrut Og, zirvenin bati yamacinda,
orman-call, 1670-1780 m, 11.06.1999, END., Tel
8831.

A. contemptunschott & Kotschy

C7 Adiyaman: Nemrut DOa  zirvenin bat
yamaci,orman-¢al, 1670-1780 m, 11.06.1999, Ir.. Tur

elm., Tel 8830.

A. filiforme Nyar.

C7 Adiyaman: Nemrut Oa dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 8837.

A. muraleWaldst. & Kit. var.murale

C7 Adiyaman: Nemrut Oa, Eskikahta'dan sonra
Kiran kéyune kadar olan sarp yamaclar, orman-cal,
910-1000 m, 12.06.1999, Tel 8835.

A. pateriNyar. subsppateri

C7 Adiyaman: Nemrut O@ dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 9052.

A. umbellatunDesv.

C7 Adiyaman: Nemrut O, zirvedeki teraslar, step,
2000-2150 m, 12.06.1999, END., Medit. elm., Tel
8829.

A. virgatumNyar.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 11.06.1999, END., Ir.

8838.

Tur. elm., Tel

Arabis carduchorunBoiss.

C7 Adiyaman: Nemrut O, zirvedeki teraslar, step,
2000-2150 m, 12.06.1999, END., Ir. Tur. elm., Tel
8840.

A. caucasicaWilld. subspbreviflora (DC.) Cullen

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subal kdyl aras! yolun kuzey kesimi, kaya, 1290-
1310 m, 13.06.1999, Tel 8834.

Erysimum purpureumucher

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeydgwoisu, orman-call,

930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8728.
Fibigia clypeata(L.) Medik
C7 Adiyaman:

yamacinda, orman-¢ali, 1670-1780 m, 11.06.1999, Tel
8832.

Nemrut Om, zirveye yakin bati

F. eriocarpa(DC.) Boiss
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C7 Adiyaman:
yamacinda, orman-cali, 1670-1780 m, 11.06.1999, Ir.
Tur. elm., Tel 8841.

Nemrut O@, zirveye yakin bati

Heldreichia rotundifoliaBoiss.

C7 Adiyaman: Nemrut O@ dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 9053.

Hesperis campicarp8oiss.
C7 Adiyaman:

yamacl, orman-gali, 1670-1780 m, 11.06.1999, END.,
Tel 8836.

Nemrut Om, zirveye yakin bati

Isatis aucherBoiss.

C7 Adiyaman: Nemrut Oanin dgusundan zirveye 1
km kala, step, 2000-2150 m, 12.06.1999, END., Ir.
Tur. elm., Tel 8842,

I. glauca Aucher ex Boiss. subspconia (Boiss. &
Heldr) Davis

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subal kdyl arasi yolun kuzey kesimi, kaya, 1290-
1310 m, 13.06.1999, END., Ir. Tur. elm., Tel 8833.

. tinctoria L. subspcorybosaBoiss.) Davis
C7 Adiyaman:

yamacinda, orman-g¢ali, 1670-1780 m, 11.06.1999, Tel
9054.

Nemrut Om, zirveye yakin bati

Ricotia aucher{Boiss.) B.L.Burtt

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subal kodyl arasi yolun kuzey kesimi, kaya, 1290-
1310 m, 13.06.1999, Ir. Tur. elm., Tel 8839.

CAMPANULACEAE

Asyneuma lobelioidgdVilld.) Hand.-Mazz.

C7 Adiyaman: Nemrut Oa, dogu zirvesine 1 km kala,
step, 2000-2150 m, 11.06.1999, Ir. Tur. elm., BEB

CAPRIFOLIACEAE

Lonicera etruscéSanti varetrusca

C7 Adiyaman: Nemrut Oa, Dagin bati yamacinda
Damlacik kéyinin 1 km kuzey bélgesinde, orman-cali,
760-900 m, 8.06.1999, Medit. elm., Tel 8977.

L. ibericaBieb.

C7 Adiyaman:
yamacl, ¢ali, 1670-1780 m, 10.06.1999, Hr.-Ex. elm.
Tel 8978.

Nemrut Om, zirveye yakin bati

L. nummularifolia Jaub.
nummularifolia

& Spach subsp.

C7 Adiyaman:
yamacli, orman-¢ali, 1670-1780 m, 12.06.1999, Tel
8921.

Nemrut Om, zirveye yakin bati

CARYOPHYLLACEAE

Cerastium dicotomurh. subspdicotomum

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subgi koyu arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, Tel 8814.

Minuartia erythrosepala(Boiss.) Hand.-Mazz. var.
cappadociciaBoiss.) McNeill

C7 Adiyaman: Nemrut O, zirvedeki teraslar, step,
2000-2150 m, 10.06.1999, END., Ir. Tur. elm., Tel
8919.

M. juniperina(L.) Maire & Petitm.
C7 Adiyaman:

yamacinda, orman-c¢ali, 1670-1780 m, 11.06.1999, Tel
9055.

Nemrut O@, zirveye yakin bati

M. meyeri(Boiss.) Bornm.
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C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 12.06.1999, Ir. Tur. elm., Tel 8929.

M. recurva(All.) Schinz & Thell subsporeina (Mattf.)
McNeill

C7 Adiyaman: Nemrut Oa, dgin dgu tarafinda
Karadut koyu ile zirveye 8 km kala, step, 1390-1470
m, 12.06.1999, END., Ir. Tur. elm., Tel 8931.

M. tchihatchewiiBoiss.) Hand.-Mazz.

C7 Adiyaman: Nemrut Oa, dgin dou tarafinda
Karadut koyu ile zirveye 8 km kala, step, 1390-1470
m, 12.06.1999, END., Ir. Tur. elm., Tel 8930.

Silene argutaenzl.

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii zirveye 8 km kala, orman-cali, 930-1500 m,

12.06.1998, Ir. Tur. elm., Tel 9056.

S. chlorifoliaSm.

C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran koyu
ile Subai kdyil arasi yolun kuzey kesimi, kaya, 1290-
1310 m, 12.06.1999, Ir. Tur. elm., Tel 8817.

S. italica(L.) Pers.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu
tarafi, 1390-1470 m,

10.06.1999, Tel 8918.

otellerin 1 km batisi, step,

S. odontopetal&enz!

C7 Adiyaman: Nemrut Oa kuzeyindeki Kiran kdyu
ile Subal koyi arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, Tel 8816-8933.

S. stenobotryBoiss. & Hausskn.

C7 Adiyaman: Nemrut O@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Ir. Tur. elm., Tel 8715.

step,

S. swertiifoliaBoiss.

C7 Adiyaman:
yamacl, orman-cali ici step, 1670-1780 m, 12.069199
Tel 8932.

Nemrut O@, zirveye yakin bati

S. viscosdL.) Pers

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii zirveye 8 km kala, orman-cali, 930-1500 m,

12.06.1997, Tel 9058.

CISTACEAE

Halimum umbellatunfL.) Spach

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeybatisi, orman-caf309

1500 m, 11.06.1999, Medit. elm., Tel 9059.

Helianthemum nummularium(L.) Miller

lycaonicumCoode & Cullen

subsp.

C7 Adiyaman: Nemrut Om dogusunda Karadut
mevkii zirveye 8 km kala, orman-cali, 930-1500 m,
12.06.1997, END., Tel 9060.

Tuberaria guttata(L.) Fourr. var.inconspicua(Thib.)
Batt.

C7 Adiyaman: Nemrut Oa dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8805.

CONVOLVULACEAE
Convolvulus betonicifoliudliller subsp.betonicifolius
C7 Adiyaman: Nemrut Om, Eskikdhta'dan sonra

Kiran koyiline kadar olan sarp yamaclarda, orman-cali
910-1000 m, 12.06.1999, Tel 8853.
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CRASSULACEAE
Sedum albunh.
C7 Adiyaman: Nemrut Om, dain dgzusundan

zirveye 1 km kala, step, 2000-2150 m, 8.06.1999, Te
8980.

S. subulatun¢C.A.Meyer) Boiss.
C7 Adiyaman:

zirveye 1 km kala, step, 2000-2150 m, 6.06.1999, Te
8979.

Nemrut Om, dgin dousundan

CUPRESSACEAE

Juniperus communis. subspnanaSyme

C7 Adiyaman: Nemrut Oa, bati yamaci zirveye yakin
bdlge, cali-step, 1670-1780 m, 12.06.1998, Tel 9061

J. oxycedrud. subsp.oxycedrus

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Tel 8854.

DIPSACACEAE

Knautia integrifolia (L.) Bert var. integrifolia

C7 Adiyaman: Nemrut Oa, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
11.06.1999, Medit. elm., Tel 8900.

Scabiosa rotatBieb.

C7 Adiyaman: Nemrut Oa dogusunda Karadut

mevkii ve otellerin 1 km kuzeybatisi, orman-caf309
1500 m, 11.06.1999, Ir. Tur. elm., Tel 9062.

EUPHORBIACEAE

Euphorbia cheiradeni®oiss. & Hohen

C7 Adiyaman: Nemrut Oa dogusu zirveye 1 km kala,
step, 2000-2150 m, 12.06.1999, Ir. Tur. elm., BAB

E. denticulata_am.

C7 Adiyaman: Nemrut Oa kuzeyindeki Kiran kdyu
ile Subal koyi arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, Ir. Tur. elm., Tel 8823.

E. macrocladaoiss.

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8825.

FABACEAE

Astragalus altaniHub.-Mor.

C7 Adiyaman: Nemrut Om, dain dgzusundan
zirveye 1 km kala ve teras bdlgeleri, step, 200821
m, 8-9.06.1999, END., Ir. Tur. elm., Tel 8961-62.

A. campylosem#&oiss. subspnigripilis Hub.-Mor. &
Chamb.

C7 Adiyaman:
yamacl, ¢ali, 1670-1780 m, 6.08.1999, END., Ir..Tur
elm., Tel 8957.

Nemrut Om, zirveye yakin bati

A. cephalote8anks & Sol. varcephalotes

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subgl koyu arasi yolun kuzey kesimi, step, 1170-
1210 m, 9.06.1999, Tel 8955.

A. compactugam.

C7 Adiyaman: Nemrut Oa, Eskikahta'dan sonra
Kiran kdyune kadar olan sarp yamaclar, orman-cal,

910-1000 m, 6.06.1999, END., Ir. Tur. elm., Tel 896

A. kurdicus Boiss. var. kurdicus
C7 Adiyaman: Nemrut Oa, zirveye 8 km kala dgu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,
8.06.1999, Ir. Tur. elm., Tel 8940-64.
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A. laguruswildd.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ile zirveye 8 km kala, orman-cali, 1390-1470

m, 11.06.1998, Ir. Tur. elm., Tel 9063.

A. lamarckiiBoiss.

C7 Adiyaman: Nemrut Om, Karadut kéyi ile zirveye
8 km kala dgu tarafi, otellerin 1 km batisi, step, 1390-
1470 m, 10.06.1999, END., Ir. Tur. elm., Tel 8959.

A. nanusDC.

C7 Adiyaman:
zirveye 1 km kala, step, 2000-2150 m, 9.06.1999, Te
8954,

Nemrut Om, dgin dousundan

A. tauricolusBoiss.

C7 Adiyaman: Nemrut Om, Karadut kéyi ile zirveye
8 km kala dg@u tarafi, otellerin 1 km batisi, step, 1390-
1470 m, 9.06.1999, END., Ir. Tur. elm., Tel 8958.

Colutea istriaMiller

C7 Adiyaman: Nemrut Oa, Dagin bati yamacinda
Damlacik kéyinin 1 km kuzey bélgesinde, orman-cali,
760-900 m, 7.06.1999, Tel 8752.

Genista albidawilld.

C7 Adiyaman: Nemrut Om, Karadut koyu ile zirveye
8 km kala dgu tarafi, otellerin 1 km batisi, step, 1390-
1470 m, 6.06.1999, Tel 8963.

Hedysarum pognocarpuBoiss.

C7 Adiyaman: Nemrut O@, zirveye yakin bati
yamacl, bol gimli taghk arazi, step, 1670-1780 m,

8.06.1999, END., Tel 8950.

H. variumWilld.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ile zirveye 8 km kala, orman-cali, 1390-1470

m, 11.06.1998, Tel 9064.

Lotus gebeliav/ent. var.gebelia

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
8.06.1999, Tel 8951.

Prosopis farctaBanks & Sol) Macbride

C7 Adiyaman: Nemrut Oa, dagin dgsgusunda Malatya
yolunun zirveyle birlgtigi bolge, step, 2000-2150 m,
9.06.1999, Tel 8942.

Trigonella rigidaBoiss.

C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran kdyu
ile Subal koyl arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, END., Ir. Tur. elm., Tel 8856.

Vicia craccal. subspstenophyllavell

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
8.06.1997, Tel 9065.

V. fabal.

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 8.06.1999, Tel 8953.

FAGACEAE
Quercus brantiLindley
C7 Adiyaman: Nemrut Oa dogusundaki Karadut

mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 12.06.1999, Ir. Tur. elm., Tel 8897.

Q. cerrisL. var.cerris
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C7 Adiyaman: Nemrut Oma zirvesine yakin bati
yamacl, orman-¢ali, 1670-1780 m, 10.06.1999, Medit
elm. Tel 8894-95.

Q. infectoria Oliver subsp. boissieri (Reuter) O.
Schwarz

C7 Adiyaman: Nemrut Om, glney ve bati yamaclari
boyunca, orman-cali, 760-900 m, 11.06.1999, Tel
8896.

GERANIACEAE

Biebersteinia multifiddDC.

C7 Adiyaman: Nemrut Kahta’nin

Oa, Eski

dogusundaki Arsemia mevkii, orman-cali, 930-1500 m,

8.06.1999, Ir. Tur. elm., Tel 9066.

Pelargonium endlicherianufRenz!

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
8.06.1999, Tel 9067.

GLOBULARIACEAE
Globularia trichosanthd&isch. & Mey.
C7 Adiyaman:

birlesim bélgesi, step, 2000-2150 m, 10.06.1999, Tel
8852.

Nemrut O, zirve-Malatya yolu

HYPERICACEAE

Hypericum armenudaub. & Spach.

C7 Adiyaman: Nemrut 0@, dagin dgsusunda Malatya
yolunun zirveyle birlgtigi bdlge, step, 2000-2150 m,
8.06.1999, Ir. Tur. elm., Tel 8939.

H. scabruniL.

C7 Adiyaman: Nemrut Oa, zirvedeki teras bdlgeleri,
step, 2000-2150 m, 12.06.1999, Ir. Tur. elm., THSB
8892-8922.

H. spectabilelaub. & Spach

C7 Adiyaman: Nemrut O@, dagin dgsgusunda Malatya
yolunun zirveyle birlgtigi bolge, step, 2000-2150 m,
8.06.1999, END., Ir. Tur. elm., Tel 9068.

ILLECEBRACEAE

Scleranthus annuus subspannuus

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 12.06.1998, Ir. Tur. elm., Tel 9069.

LAMIACEAE

Ballota saxatilisSieber ex J. & C.Persl subsgaxatilis

C7 Adiyaman: Nemrut Oa, zirvedeki teras bdlgeleri,

step, 2000-2150 m, 11.06.1999, Medit. elm., Tel1388

Cyclotrichium niveungBoiss.) Manden. & Scheng.

C7 Adiyaman: Nemrut 0@, dagin dgsusunda Malatya
yolunun zirveyle birlgtigi bdlge, step, 2000-2150 m,
19.09.1999, END., Ir. Tur. elm., Tel 8938.

Marrubium astracanicundacq. subsmastracanicum

C7 Adiyaman: Nemrut Oa, Malatya yolu-zirveye
birlestigi bélge, step, 2000-2150 m, 10.06.1999, Tel
8875.

M. cuneatunRussel

C7 Adiyaman:
zirveye 1 km kala, step, 2000-2150 m, 10.06.19€9, |
Tur. elm., Tel 8868.

Nemrut Om, dgin dosusundan

Mentha spicatd.. subspspicata

C7 Adiyaman: Nemrut O@m, bati bdlgesi vadi

yamaglari 760-900 m,

11.06.1999, Tel 8878.

boyunca, orman-cali,

Micromeria myrtifoluaBoiss. & Hohen
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C7 Adiyaman: Nemrut

Oa, bati

orman-call,

yamaglarda
Damlacik koéyl kuzeyi, 930-1500 m,

11.06.1999, Medit. elm., Tel 8877.
Nepeta nuda.. subspalbiflora (Boiss.) Gams
C7 Adiyaman: Nemrut Oa zirvesine yakin bati

yamacli, orman-¢ali, 1670-1780 m, 12.06.1999, Tel
8866.

Phlomis armeniacaVilld.

C7 Adiyaman: Nemrut O@, zirveye yakin bati

yamacinda, orman-cali, 1670-1780 m, 10.06.1999, Ir.

Tur. elm., END., Tel 8870.
P. capitataBoiss.
C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, 1390-1470 m,
10.06.1999, END., Ir. Tur. elm., Tel 8767.

otellerin 1 km batisi, step,

P. pungendVilld. var. pungens

C7 Adiyaman:
zirveye 1 km kala, step, 2000-2150 m, 10.06.19€9, |
Tur. elm., Tel 8871.

Nemrut Om, dgin dogusundan

P. rigida Labill.

C7 Adiyaman: Nemrut Oa, zirvedeki teras bolgeleri,
step, 2000-2150 m, 11.06.1999, Ir. Tur. elm., BB

Salvia aeithopid..

C7 Adiyaman: Nemrut On, zirvedeki teras bélgeleri,
step, 2000-2150 m, 10.06.1999, Tel 8874.

S. multicaulisvahl

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Ir. Tur. elm., Tel 8873.

step,

S. russelliiBentham

C7 Adiyaman: Nemrut O@ Horik mevkii, step, 1150-
1350 m, 12.06.1998, Ir. Tur. elm., Tel 9070.

S. trichocladaBentham
C7 Adiyaman:

yamacinda, orman-cali, 1670-1780 m, 10.06.1999, Ir.
Tur. elm., Tel 8869.

Nemrut O@, zirveye yakin bati

Scutellaria orientalis L.
Edmonson

subsp. bicolor (Hochst.)

C7 Adiyaman: Nemrut O@ dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 8799.

Sideritis libanotica Labill. subsp. kurdica (Bornm.)
Hub.-Mor.

C7 Adiyaman: Nemrut Oa, dosu zirveye yakin bati
yamaci, orman-cali, 1670-1780 m, 11.06.1999, Ir. Tu
elm., Tel 8879.

Stachys lavandulifoli&ahl. var.lavandulifolia
C7 Adiyaman: Nemrut Oa, dogu zirvesine 1 km kala,
step, 2000-2150 m, 12.06.1999, Ir. Tur. elm., T8

Teucrium chamaednys subsptauricolumRech.

C7 Adiyaman: Nemrut O@ dogusundan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, END., Ir. Tur.
elm., Tel 9072.

T. poliumL.

C7 Adiyaman: Nemrut O@ Horik mevkii, step, 1150-
1350 m, 12.06.1998, Ir. Tur. elm., Tel 9073.
Thymbra spicata.. var. spicata

C7 Adiyaman: Nemrut Oa, Dagin bati yamacinda

Damlacik kéyunin 1 km kuzey bdlgesinde, Orman-
cali, 760-900 m, 11.06.1999, Medit. Elm., Tel 8876.
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Thymus kotschyaniBoiss. & Hohervar. kotschyanus

C7 Adiyaman: Nemrut Om, dain dgzusundan
zirveye 1 km kala, step, 2000-2150 m, 12.06.19€9, |

Tur. elm., Tel 8865.

T. leucotrichusHal. var.leucortichus

C7 Adiyaman: Nemrut Om, dain dgzusundan
zirveye 1 km kala, step, 2000-2150 m, 12.06.1999,

Medit. elm., Tel 8864.

T. migricusKlokov & Des.-Shost

C7 Adiyaman: Nemrut 0@, dgzin dosusunda Karadut
mekii ve otellerin 1 km kuzey goisu, orman-cali, 930-
1500 m, 11.06.1999, Ir. Tur. elm., Tel 8882.

Ziziphora capitatal..

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,

11.06.1999, Ir. Tur. elm., Tel 8880.

LILIACEAE

Allium ampeloprasunh.

C7 Adiyaman: Nemrut O@ Horik mevkii, step, 1150-
1350 m, 12.06.1998, Medit. elm., Tel 9074.

A. aucheriBoiss.

C7 Adiyaman: Nemrut DOa zirvesindeki
bdélgeleri, step, 2000-2150 m, 12.06.1999, Ir. Blm.,

Tel 8812.

teras

A. callidictyonC.A. Meyer ex Kunth

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,

10.06.1999, Ir. Tur. elm., Tel 8809.

A. decipiend-ischer ex Schultes & Schultes fil.

C7 Adiyaman: Nemrut DOm zirvesindeki teras

bdlgeleri, step, 2000-2150 m, 12.06.1999, Euxime. el
Tel 8806.

A. orientaleBoiss.
C7 Adiyaman: Nemrut Om kuzeyinden tepeye dou

Subai koyl ile Blyukoz kodyl arasi, kaya, 1290-1310
m, 13.06.1999, Medit. elm., Tel 8813.

A. sandrasicuniollmann, N. Ozhatay & Bothmer

C7 Adiyaman: Nemrut O@ Horik mevkii, step, 1150-
1350 m, 12.06.1998, END., Medit el., Tel 9075.

Ornithogalum oligophyllunt.D.Clarke
C7 Adiyaman: Nemrut Oma zirvesine yakin bati

yamacli, orman-¢ali, 1670-1780 m, 13.06.1999, Tel
8807.

LINACEAE
Linum aretioideBoiss.

C7 Adiyaman: Nemrut Oa, dogusundan zirveye 1 km
kala, step, 2000-2150 m, 8.06.1999, END., Tel 8943.

L. bienneMiller
C7 Adiyaman: Nemrut Oa, dogu zirvesine 1 km kala,

step, 2000-2150 m, 9.06.1999, Medit. elm., Tel 8944

MORINACEAE
Morina persical.
C7 Adiyaman: Nemrut Oa, Eskikdhta'dan sonra

Kiran koylne kadar olan sarp yamaclarda, orman-cali

910-1000 m, 12.06.1999, Ir. Tur. elm., Tel 8855.

OLEACEAE

Fontanesia philliraeoidekabil. subspphilliraeoides
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C7 Adiyaman: Nemrut Oa, Dagin bati yamacinda
Damlacik kéyinin 1 km kuzey bélgesinde, orman-cali,
760-900 m, 6.06.1999, Medit. elm., Tel 8981.

Fraxinus angustifolia Vahl subsp. syriaca (Boiss.)
Yalt.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,

930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8935.

Jasminiumm fruticank

C7 Adiyaman: Nemrut 0@, Damlacik kdydnin 1 km
kuzeyi, orman-cali, 760-900 m, 9.06.1999, Medin.el
Tel 8857.

OROBANCHACEAE
Orobanche alb&tephan
C7 Adiyaman:

yamacli, orman-¢ali, 1670-1780 m, 12.06.1999, Tel
8920.

Nemrut Om, zirveye yakin bati

PAPAVERACEAE
Papaver tauricolaBoiss.

C7 Adiyaman: Nemrut O Horik mevkii, step, 1150-
1350 m, 12.06.1998, Medit. elm., Tel 9076.

PLATANACEAE
Platanus orientalid..

C7 Adiyaman: Nemrut O@ Damlacik Koy, vadi ici,
orman, 1150-1350 m, 12.06.1998, Tel 9077.

PLUMBAGINACEAE

Acantholimon acerosurfWilld.) Boiss. var.acerosum

C7 Adiyaman: Nemrut Oa, Eskikahta'dan sonra
Kiran kéyune kadar olan sarp yamaclar, orman-cal,
910-1000 m, 12.06.1999, Ir. Tur. elm., Tel 8936.

A. armenumBoiss. & Huet. var.balansaeBoiss. &
Huet.

C7 Adiyaman:
yamacinda, orman-cali, 1670-1780 m, 10.06.1999, Ir.
Tur. elm., Tel 8885.

Nemrut Om, zirveye yakin bati

POACEAE

Aegilops biuncialis/is.

C7 Adiyaman: Nemrut Og, zirveye 8 km kala digu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
11.06.1999, Tel 8916.

A. cylindricaHost

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygoisu, orman-¢ali ici

step, 930-1500 m, 11.06.1999, Ir. Tur. elm., TR

Avena erianth@urieu

C7 Adiyaman: Nemrut 0@, glney ve bati yamaclari
boyunca, orman-c¢ali ici step, 760-900 m, 12.06.1999
Tel 8905.

A. sterilis L. subsp.ludoviciana (Durieu) Gillet et
Magne

C7 Adiyaman:
yamacl, orman-cali i¢i step, 1670-1780 m, 11.069199
Tel 8906.

Nemrut Om, zirveye yakin bati

Bromus danthonia&rin.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

11.06.1999, Tel 8911.

step,

B. erectudHudson

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subgi koyu arasi yolun kuzey kesimi, step, 1170-
1210 m, 10.06.1998, Tel 9078.
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B. japonicusThunb. subsgaponicus

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subal koyl arasi yolun kuzey kesimi, step, 1170-
1210 m, 10.06.1998, Tel 9079.

B. tectorumL.

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subgi koyu arasi yolun kuzey kesimi, step, 1170-
1210 m, 10.06.1998, Tel 9080.

B. tomentellusoiss.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

9.06.1999, Ir. Tur. elm., Tel 8901.

step,

Cynodon dactyloKL.) Pers. varvillosusRegel

C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran koyu
ile Subal koyl arasi yolun kuzey kesimi, step, 1170-
1210 m, 10.06.1998, Tel 9081.

Dactylis glomeratd.. subsphispanica(Roth) Nyman

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1999, Tel 9082.

Deschampsia caespitoga.) P. Bequv.

C7 Adiyaman: Nemrut Oa zirvesindeki teras bolgesi,
step, 2000-2150 m, 9.06.1999, Tel 8910.

Echinaria capitata(L.) Desf.

C7 Adiyaman: Nemrut Om, glney ve bati yamaclari
boyunca, orman-cali ici step, 760-900 m, 12.06.1999
Tel 8904.

Hordeum bulbosurn.

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

8.06.1999, Tel 8902-17.

step,

H. murinumL. subspglaucum(Steudel) Tzvelev

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1999, Tel 9083.

Koelaria cristata(L.) Pers. Var cristata

C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Tel 8903.

step,

Melica persicaKunth subsp.inaequiglumis(Boiss.)
Bor.

C7 Adiyaman: Nemrut O@, zirveye 8 km kala dgu
tarafi, otellerin 1 km batisi, step, 1390-1470 m,
9.06.1999, Tel 8914.

Phleum boissierBornm.

C7 Adiyaman: Nemrut Oa zirvesindeki teras bdlgesi,

step, 2000-2150 m, 9.06.1999, Ir. Tur. elm., TR

Poa bulbosd..

C7 Adiyaman: Nemrut Kahta’nin

Oa, Eski

dogusundaki Arsemia mevkii, orman-cali, 930-1500 m,

11.06.1999, Tel 9084.

Setaria verticillata(L.) P. Beauv. varverticillata

C7 Adiyaman: Nemrut O@, zirveye 8 km kala dgu

tarafl, otellerin 1 km batisi, 1390-1470 m,

10.06.1999, Tel 8912.

step,

Stipa bromoide$L.) Dorfler

C7 Adiyaman: Nemrut 0@, glney ve bati yamaclari
boyunca, orman-c¢ali ici step, 760-900 m, 12.06.1999
Medit. elm., Tel 8908.

S. ehrenbergidrin. & Rupr.
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C7 Adiyaman: Nemrut 0@, zirveye 8 km kala diu

tarafi, otellerin 1 km batisi, 1390-1470 m,

9.06.1999, Ir. Tur. elm., Tel 8909.

step,

S. holosericadrin

C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran koyu
ile Subal koyi arasi yolun kuzey kesimi, step, 1170-
1210 m, 10.06.1999, Ir. Tur. elm., Tel 8907.

POLYGONACEAE

Atraphaxis billardieriJaub. & Spach vabhillardieri

C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran koyu
ile Subal koyl arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, Ir. Tur. elm., Tel 8827.

Rumex scutatuls.

C7 Adiyaman: Nemrut 0@ kuzeyinden tepeye gou
Subai koyu ile Buyukdz koyu arasi, kaya, 1290-1310
m, 13.06.1999, Tel 9085.

R. tuberosus&. subsptuberosus
C7 Adiyaman:

yamaglarda, orman-cal, 1670-1780 m, 11.06.199B, Te
8863.

Nemrut DOm, zirveye dg@ru bati

RANUNCULACEAE
Nigella unguicularigLam.) Spenner
C7 Adiyaman: Nemrut Og, zirveye 8 km kala dgu

tarafi, otellerin 1 km batisi, step, 1390-1470 m,
10.06.1999, Tel 8820.

Ranunculus sphaerospermisiss. & Blanche

C7 Adiyaman: Nemrut 0@, vadi yamaglari boyunca,
orman-call, 760-900 m, 10.06.1999, Tel 8872.

RHAMNACEAE

Paliurus spina-christMiller

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1999, Tel 9086.

ROSACEAE

Amygdalus arabic®liv.

C7 Adiyaman: Nemrut Oa, Eskikdhta'dan sonra
Kiran kbyiline kadar olan sarp yamaclarda, orman-cali
910-1000 m, 12.06.1999, Ir. Tur. elm., Tel 8845.

A. orientalisMiller

C7 Adiyaman: Nemrut Om, Eskikdhta'dan sonra
Kiran koyiline kadar olan sarp yamaclarda, orman-cali
910-1000 m, 12.06.1999, Ir. Tur. elm., Tel 8851.

A. trichamygdalus (Hand.-Mazz.) Woronow var.

trichamygdalus

C7 Adiyaman: Nemrut 0@, dgin zirvesine dgru bati
yamaglarda, orman-cali, 1670-1780 m, 11.06.1999, Ir
Tur. elm., Tel 8844,

Cerasus mahalefl..) Miller var. alpina Browicz

C7 Adiyaman: Nemrut Oa, zirveye dg@ru bati
yamaglarda, orman-cal, 1670-1780 m, 11.06.199B, Te

8847.

C. prostrata(Lab.) Ser varprostrata

C7 Adiyaman: Nemrut 0@, dgin zirvesine dgru bati
yamaglarda, cali, 1670-1780 m, 6.06.1999, Tel 8983.

Cotoneaster nummularigisch & Meyer

C7 Adiyaman: Nemrut Kahta’nin

Oa, Eski

dogusundaki Arsemia mevkii, orman-cali, 930-1500 m,

11.06.1999, Tel 9087.

Crataegus aronidgL.) Bosc. ex DC. vararonia
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C7 Adiyaman: Nemrut Og, dosu tarafindan zirveye 8
km. kala, step, 1390-1470 m, 10.06.1999, Tel 8849.

C. monogynaacg. subspnonogyna

C7 Adiyaman: Nemrut O@m, bati yamaclarda vadi ici,
orman-cali, 930-1500 m, 9.06.1999, Tel 8850.

C. orientalis Pallas ex Bieb. var. orientalis

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1999, Tel 9088.

Prunus divaricata Ledeb. subsp. divaricata

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 11.06.1999, Tel 8843.

P. prostrata(Lab.) Ser. varprostrata
C7 Adiyaman:

yamacinda, orman-c¢ali, 1670-1780 m, 11.06.1999, Tel
9089.

Nemrut Om, zirveye yakin bati

Rosa canind..

C7 Adiyaman: Nemrut Oa zirvesindeki teras bélgesi,

step, 2000-2150 m, 12.06.1999, Tel 9090.

R. pulverulentaieb.

C7 Adiyaman: Nemrut Oa zirvesindeki teras bolgesi,
step, 2000-2150 m, 12.06.1999, Tel 8846.

Rubus sanctuSchreber

C7 Adiyaman: Nemrut 0@, vadi yamaglari boyunca,
orman-cali, 760-900 m, 9.06.1999, Tel 8848.
Sanguisorba minoBcop. subsmminor

C7 Adiyaman: Nemrut Oa zirvesindeki teras bélgesi,
step, 2000-2150 m, 12.06.1999, Tel 9091.

RUBIACEAE

Asperula laxifloraBoiss.

C7 Adiyaman: Nemrut OB dogusunda Karadut
mevkii ve otellerin 1 km kuzeygoisu, orman-c¢ali ici

step, 930-1500 m, 13.06.1999, Tel 8924-25-26.

A. xylorrhizaNab.

C7 Adiyaman: Nemrut Kahta’nin

Om, Eski

dogusundaki Arsemia mevkii, orman-¢ali, 930-1500 m,
11.06.1999, Ir. Tur. elm., Tel 8801-8928.

Crucianella gilanica Trin subsp. kotschyi (Ehrend)
Ehrend

C7 Adiyaman:
yamacinda, orman-cali, 1670-1780 m, 11.06.1999, Ir.
Tur. elm., Tel 8800-84.

Nemrut O@, zirveye yakin bati

C. macrostachy®oiss.

C7 Adiyaman: Nemrut Om, vadi yamaclari boyunca,
orman-call, 760-900 m, 11.06.1999, Medit. elm., Tel
8803.

Cruciata taurica(Pallas ex Willd.) Ehrend

C7 Adiyaman: Nemrut OB, dosudan zirveye 1 km
kala, step, 2000-2150 m, 12.06.1999, Ir. Tur. elrel,
8802.

Galium aparinel.
C7 Adiyaman: Nemrut Oa zirvesindeki teras bolgesi,
step, 2000-2150 m, 12.06.1999, Tel 9092.

G. galiopsis(Hand.-Mazz.) Ehrend

C7 Adiyaman: Nemrut Oa, Eskikahta'dan sonra
Kiran kdyune kadar sarp yamaclarda, orman-cali; 910
1000 m, 10.06.1999, END., Ir. Tur. elm., Tel 8888.

Putoria calabrica(L.fil) DC.

C7 Adiyaman: Nemrut Oa zirvesindeki teras bolgesi,
step, 2000-2150 m, 12.06.1999, Medit. elm., Tel880
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SALICACEAE

Salix triandra L. subsp.bornmuelleri (Hausskn.) A.
Skv.

C7 Adiyaman: Nemrut Om, vadi yamaclari boyunca,
orman-call, 760-900 m, 9.06.1999, Ir. Tur. elm.] Te
8856.

SANTALACEAE

Thesium tauricolunBoiss. & Hausskn.

C7 Adiyaman: Nemrut O@, zirveye yakin bati
yamacinda, orman-cali, 1670-1780 m, 10.06.1999,

END., Ir. Tur. elm., Tel 8886-8923.

SCROPHULARIACEAE
Linaria corifolia Desf.
C7 Adiyaman:

yamacil, step, 1670-1780 m, 12.06.1999, END., Ir. Tu
elm., Tel 8947.

Nemrut Om, zirveye yakin bati

Scrophularia cryptophild@oiss. & Heldr.

C7 Adiyaman: Nemrut 0@, zirvenin Malatya yolu ile
birlestigi bolge, step, 2000-2150 m, 8.06.1999, END.,
Medit. elm., Tel 8946.

S. xanthoglossaBoiss. var. decipiens (Boiss. &
Kotschy)

C7 Adiyaman: Nemrut Om, vadi yamaclari boyunca,
orman-call, 760-900 m, 9.06.1999, Ir. Tur. elm.] Te
8893.

Verbascum diversifoliudochst.

C7 Adiyaman: Nemrut 0@ kuzeyindeki Kiran kdyu
ile Subal koyi arasi yolun kuzey kesimi, step, 1170-
1210 m, 12.06.1999, END., Ir. Tur. elm., Tel 8808.

V. kotschyBoiss. & Hohen

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 11.06.1999, Ir. Tur. elm., Tel 8810.

V. variansFreyn & Sint. varvarians

C7 Adiyaman: Nemrut Oa dogusundaki Karadut
mevkii ve otellerin 1 km kuzeygwoisu, orman-call,
930-1500 m, 11.06.1999, Tel 8811.

Veronica gentianoidegahl

C7 Adiyaman: Nemrut O, Karadut kdyl yolu, step,
930-1500 m, 11.06.1999, Hr-Eux. elm., Tel 8949.

V. macrostachyaVahl subsp.mardinensis(Bornm.)
M.A.Fischer

C7 Adiyaman:
zirveye 1 km kala, step, 2000-2150 m, 6.06.1999,
END., Ir. Tur. elm., Tel 8948.

Nemrut Om, dasin dgzusundan

V. orientalis Miller subsp.nimrodi (Richter et Stopf)
M.A.Fischer

C7 Adiyaman: Nemrut Oa, dagin zirvesindeki teras

bolge, step, 2000-2150 m, 7.06.1999, END., Tel 8982

TAMARICACEAE
Tamarix smyrnensiBunge
C7 Adiyaman: Nemrut 0@, vadi yamaglari boyunca,

orman-cali, 760-900 m, 9.06.1999, Tel 8858.

URTICACEAE
Parietaria judaicalL.
C7 Adiyaman:

yamacli, orman-¢ali, 1670-1780 m, 10.06.1999, Tel
8887.

Nemrut O@, zirveye yakin bati

VALERIANACEAE

Centranthus longifloruStev. subsplongiflorus
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C7 Adiyaman: Nemrut O@a kuzeyindeki Kiran kdyu hareketli molozlar tzeri, 1170-1210 m, 12.06.19@9,

ile Subal kéyl arasi yolun kuzey dik yamaclari, Tur. elm., Tel 8860.

4. Sonuglar ve tartsma

Arastirma alaninin yakkak ytzde kirkini orman vejetasyonu, geriye kalaarmkni da, cali, step ve kaya
vejetasyonu tgkil etmektedir. 1996-2000 yillari arasinda Oze#likivejetasyonun optimum gglie gosterdii
doénemlerde 4 yil boyunca caha yapilmg, 887 bitki 6rngi degerlendirilmistir. Bu ¢alsmalar neticesinde alandan 44
familyaya ve 149 cinse ait 250 tir ve tir alti gedie takson tespit edilgtir. Tespit edilen bu 250 taksonun 43 tanesi
(% 17,2) endemiktir. Turkiye Florasi’'ndaki enlem Beylamlara dayall kareleme sistemine gorek@resine giren
aragstirma sahasinda 120 takson (% 48)k@resi icin yeni kayit olarak tespit ediktii (Tel ve Tatli, 2004). Daha 6nce
yayinlandgl icin yeni kare listesi ayrica verilmegtir. Ancak su kadarinin séylenmesi gerekir ki; toplanan her iki
bitkiden yaklgik bir tanesinin yeni kare kaydi olarak géze carpnilginctir. Bu durumu bélgede ve yakin ¢evresinde
yapilan cajma sayisinin azina bglayabiliriz.

Uzun vd. (2001) Milli Park florasina ait, Davis9@5-1988)'in ortaya koydiu kayitlari da derleyerek toplam
175 taksonu listeleri bu listedeki taksolarin 95 tanesinin alti ¢izidipazi gdzlemlerinde saptanyyeni kayit oldgu
belirtilmistir. Alti cizilen bu 95 taksonun Milli Park icindeklagilimi, denizden yikseldi, habitati, Tirkce adlari ve
bazilarinin tehlike siniflari ile endemizm durumleerilmistir. Kare adi, toplama tarihi, fitogoafik bdlge elementi,
toplayici adi ve numarasi, biyolojik hayat spektajran fazla takson iceren familya ve cinsler ilegklerin nereye
kaydedildgi ve nerede muhafaza ediibelirtiimemistir.

Bu calsma esnasinda, 1982 yilinda Y. Altan tarafindan figéttle B karesinden toplanipstragalus altanii
Hub.-Mor. olarak tanimlanan tur (Davis vd., 1988 serpantin ana kaya Uzerinde g@ti ve B karesinde tek
lokaliteden bilinenGalium galiopsis(Hand.-Mazz.) Ehrend endemik taksonu, Karesinde tarafimizdan ilk defa
toplanmstir.

Arastirma alanindan toplanan 44 familyaya ait 250 #itir alti seviyesindeki taksonun floristik bolgelgore
dagilim oranlarisu sekildedir; Iran - Turan Elementi 101 (% 40,7), Akde Elementi 26 (%10,5), Avrupa - Sibirya
Elementi 2 (% 0,4), GegiYayilish 104 (% 41,5), Bilinmeyen 17 (% 6,9). Gorugdliigibi, fitocagrafik bdlgesi bilinen
taksonlarin biyiik gaunlugu Iran-Turan elementidir. Bu durum gaha alaninin tamaminifran-Turan fitocgrafik
bdlgesinin icinde yer almasinin tabii bir sonucudikdeniz elementlerinin ikinci sirada bulwuuda ¢cakma alaninin
Akdeniz veiran-Turan fitocgrafik bolgelerinin gegi kusaginda yer almasi ile agiklanabilicithospermum officinale
ve Aegopodium podagrarid. turleri Avrupa-Sibirya elementi olan iki tirdiBunun sebebi ise ¢aina alaninin bu
fitocografik bolgeden uzak ofudur. Fitoc@rafik bélge elementleri bakimindan gaha alani ile yakin bélgede yapilan
flora calsmalan kagilastinldiginda, bélgesel yakinlik ile benzerlik oranlariniogds orantili oldgu goérilmektedir
(Tablo 1.).

Tablo 1.Fitocografik bolge elementleri bakimindan gaha alani ile yakin floralarin katastirilmasi.

Arastirma Alani fran-Turan | Akdeniz é:g::g: $:;|lls|sl|lar
Sof Dag1 (Ozuslu 2003) 1496 m % 29 % 17 % 3 % 37
Yukari Ceyhan Vadisi (Tatl vd. 2002) 1150m| % 17,4 % 23,8 % 3,4 % 55,2
Engizek D& (Duman 1990) 2800m % 35,5 %13,6 % 4,9 % 46
Ahir, Berit, Binbaza ve Okstiz Dgari

(Duman ve Ayta% 1994) 300051g %38 %115 %15 % 38,5
Koruyaz Dgi (Ekici 1994) 2035m % 32,4 % 10,5 % 6,4 % 46,7
Ceylanpinar (Adigiizel ve Aytag 2001) %299 | %9,3 % 8 % 59,2
Gaziantep Un. Kampus (Ozuslu 2004) 1100m %22 | %16 % 0,5 % 19
Kuyulu Erozyon Sahasi (Ekim vd. 2005) 850m % 26,7 102 % 0,3 %30,8
Kasmer Dal (Akan vd. 2006) 954m % 35,9 % 11,8 % 1,9 --
Kalecik Daz1 (Aydogdu ve Akan 2005) 905m % 39,1 % 8,4 % 1,7 % 19,8
Nemrut D& 2208m % 40,7 % 10,5 % 0,4 % 41,5

Arastirma alaninda 43 endemik bitki tespit ed§ralup, endemizm orani % 17,2'dir. Bu endemik taksaian
29 (% 67,4) tanesi Iran-Turan, 6 (% 14) tanesi #dehiz fitoc@rafik bolge elementidir. Calma alanina en yakin 5
flora calsmasinin endemizm oranlari iséyledir; CeylanpinarfAdigizel ve Aytag, 200196 2,4, Kalecik Dai
(Aydogdu ve Akan, 2005p65,5, Karacada (Kaynak, 1989)%5,7, Kgmer D& (Akan vd., 2006)%3,8, Kuyulu

A.Z.Tel, Contributions to the flora of Nemrut Maaint(Adiyaman/Turkey)



Biological Diversity and Conservation—2 /1 (2009 59

Erozyon SahagiEkim vd., 2005)%5,9. Nemrut D&’nin endemizm oranin geérlerine gore ¢ok daha yiksek ofdu

gorulmektedir. Bunun sebebi at@ama alaninin Gluneygo Toros dglar silsilesinde olmasi, iki fitoggafik bélgenin

kesktigi yerde bulunmasi, bdlgenin iklimsel 6zgili toprak yapisi, cgrafik durumu, jeolojik ve habitat 6zellikleri
olabilir.

Tir sayisi bakimindan alandaki en biyik 8 familyalntiva ettgi tir sayisi ve toplam takson icerisinde yizdelik
oranlari sirasiylaAsteraceae35 (% 14,0),Lamiaceae25 (% 10,0),Poaceae23 (% 9,2),Brassicacea€el9 (% 7,6),
Fabaceael8 (% 7,2),Rosacea€l5 (% 6,0),Boraginaceael3 (% 5,2),Caryophyllaceael3 (% 5,2) dir. Dier 36
familyanin ihtiva ett§i tir sayisi ve toplam takson icerisinde ylzdeliaro ise 89 (% 35,6) dir. En ¢ok tur iceren
Familya bakimindan ¢ama alani ile yakin bdlgede yapilan flora galalari kagilastinldiginda Fabaceaefamilyasi
diginda kalan familyalarin toplam takson sayilarinaeg@ranlarinda sagi-yukari bir paralellik vardir (Tablo 2.).
Fabaceadamilyasi ile ilgili durum, alanda yapilagia otlatma ile aciklanabilir. Zira bu familya Uyel “Baklagiller”
olarak bilinmekte ve hayvanlarin segdiirleri icermektedir.

Tablo 2. En cok tiir iceren Familya bakimindanspad alani ile yakin floralarin katastirilmasi.

A, Kale- Kuyu-
Berit, . Gazi- . y Yuka-
. Cey- Engi- cik Kas- Koru- | lu Nem-
. Bin- antep g rn Cey-
Familyalar - lanpi- | zek o Dagi mer yaz eroz- rut
boga nar Dagi univ. (Sanli- | Dagi Dagi yon han_ . | Dagl
ve Kamp. Vadisi
- urfa) sahasi
Okslz
Asteraceae 129 49 110 13 25 31 62 45 51 35
Lamiaceae 64 21 54 10 19 17 59 15 19 25
Poaceae 61 45 59 12 13 26 15 30 30 23
Brassicaceae 77 22 69 8 14 10 23 23 24 19
Fabaceae 115 60 124 22 56 57 69 53 59 18

En fazla takson ihtiva eden ilk sekiz cins i&stragalus9 (% 3,6), Alyssum7 (% 2,8),Silene7 (% 2,8) Allium 6
(% 2,4),Centauredb (% 2,4), Bromus 5 (% 2,0Minuartia 5 (% 2,0),Onosmab (% 2,0) olarak siralangtir.

Arastirma alanindan toplanan bitkilerin Raunkiaer'i®3%) hayat formlarina gore sirasiyla ihtiva ettikkgr
saylliar ve yuzdelik dalim oranlari (Biyolojik Spektrum)su sekildedir; Hemikriptofitler (H) 113 (% 45,2),
Kamefitler (Ch) 48 (% 19,2), Terofitler (T) 44 (% ,6), Nanofanerofitler (NaP) 20 (% 8,0), Mikroaafitler (MiP)
14 (% 5,6), Geofitler (G) 10 (% 4,0), Vaskiler &ar (VP) 1 (% 0,4).

Genel Vejetasyon Yapisi olarak, Nemrugdan dogal vejetasyonu 6nemli dlgidgia orman tahribi, s
otlatma ve yand arazi kullanma, @mli ve orman alanlarina tarla agma sonucu tahdiprméstir. Normalde 2000 m' ye
kadar ¢cikmasi gereken geeormanlarinin tamamina yakin bolimua ortadan kéddy ve karstik sahalardaki kayaliklar
yluzeye cikmytir. Ayrica dgal ot kompozisyonu da 6nemli 6lcide bozugminayvanlarin sevmedikleri dikenli
(Astragalusspp., Acantholimonspp.) ve aci ot turleriEuphorbia spp., Verbascumspp.) yayginlgmistir. Milattan
onceki yillarda (M.O. 857) vaglindan s6z edilen sedir ormanlari ise tamamen ydkngdir (Akar, 1999).

Yore halkinin ge¢im kayma tarim ve hayvanciliktir. G kigikba olan bu hayvanlar, ilkbahardan
baslayarak ksin balarina kadar yaylalarda otlatiimaktadir. Otlatmalmem erken b@gamasi hem de kapasitelerinin ¢ok
Uzerinde hayvan bulunmasi biotik etkinin faziah gostermektedir. Bu durum ve halkin yagadarim i¢in bilingsizce
bitki ortiistind tahrip ederek tarla agmasi sebebphjitki 6rtiisti biyotik baski altina girmekte, vejsyon ileri derecede
tahrip edilmekte ve erozyon sahalari ortaya cikewhkt Bitin bunlarin bir sonucu olarak g@mana alaninin
vejetasyonu orman-step gegdbrmasyonu goriinimine girmektedir. Ormanlardaki alerece tahrip devam eiiicin
Ozellikle bozuk orman (gali) vejetasyonu ve algak stepleri gittikge geglemektedir.

Kontrollii otlatma, d@ru arazi kullanimi, planh g dikimi ve kesimi yapiimadik¢a gal tir kompozisyonu
bozulmaya devam edecek ve biyolojilsitldi gimiz gittikce azalacaktir. Ayrica bdlgeye has endehitkilerin neslinin
tehlikede olacg aciktir.

Tesekkdr

Calismay1 maddi yonden destekleyen (B.02.BAK.0.09.00.@@91) Tubitak-Bilim Adami Yegtirme Grubu
(BAYG) na katkilarindan dolayi ¢ekkir ederiz.
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Pollen mor phology of Pyrethrum tatsiense (Compositae) from Pakistan
Akbar Ali MEO™
Boys Hostel, Quaid-i-Azam University , IslamabadkiBtan

Abstract

Palynological studies dPyrethrum tatsiens¢Bur et French) hing (Compositae) was carried oith \Wght
microscope. Pollen grains are trizonocolporateyrate to non-lacunate and echinate. Pollen dianeteguatorial
view is oblate-spheroidal, spheroidal to subobkatid circular to semi-angular in polar view. Colpng) and broad.
Columella branched and well developed. Pollen dtara such as polar and equatorial diameter, gékinkness, spine
length and number of spine rows between colpiaxertomically important. Pollen data Bjrethrum tatsienselosely
relates withChrysanthemurandTanacetunspecies.

Key words. Palynology, Composita®yrethrum tatsiensdakistan
1. Introduction

Pyrethrum tatsiens@ur et French) hing (Compositae) is an importaedicinal plant and act as insecticide
(Heywood, 1978). Stewart (1972) has placed iChrysanthemumin symbolic Afghanicac No.2. Rechinger places
Pyrethrumand TanaceturmunderChrysanthmumKitamura does the same (Stewart, 1972). The fa@idmpositae is
one of the largest among the angiosperms with ddweaide distribution and comprises of + 1535 genand C.2300
species distributed in 3 sub-families and 17 trifg&safoor, 2002). It is a cosmopolitan family, whio term of size is
the largest in Pakistan , comprising of C.650 sgedistributed in tribes including those in cultiva (Nasir and Rafiq,
1995; Ghafoor, 2002). It includes perennial, anraabiennial herbs. The pollen grains of Compositee helianthoid,
spherical or slightly flattened, mainly tricolpogatechinate with variation in size and colpus num@y¢odehouse,
1930, 1935; Skvarlat al., 1977). The study of pollen morphology, an effeetaid to plant taxonomy and phynology
has been demonstrated through a large volume ditatibns (Erdtman, 1952, Ferguson and Muller, 2N&ir, 1979).
Stix (1960) and Skvarlat al., (1977) have added considerably to establish tquamess of exine architecture in the
family, providing useful information towards thextmomy and phylogeny of the group. A critical revief the pollen
morphology in relation to taxonomy and evolutiontbé family has been provided by Skvadaal., (1977) and
Heywood et al., (1977). The analytical studies of pollen morphgldg relation to taxonomy and phylogeny of
angiosperms (Nair, 1979; Walker, 1976) have seteethdicate the highly advanced position of Comfamsiin the
evolutionary hierarchy of dicotyledonous angiospgrnm conformity with the conclusion of systematisind
phylogeneticists alike (Nair and Lawrence, 1985)mpositae is unique in its morphological pattetnsth of the
vegetative and floral parts, pollination ecologhemical constitution and phytogeography and po#lad provide a
replica of uniqueness of the taxa of Compositae. fimily is remarkable in many aspects. It hasrtagimum number
of species, its worldwide distribution, its varietfyfforms and its very effective mechanism for srpsllination. (Dutta,
1974). Since there is no reports on the pollen maqmy of the genuPyrethrum tatsienséom our area, the present
paper gives an account of palynological informafimnpollen flora of Pakistan.

2. Materials and methods

The polliniferous material for present investigatibas been obtained from herbarium of Quaid-i-Adaniversity
(ISL), Islamabad . The slides were prepared byodysis method (Erdtman, 1952). Florets were treédedive minutes
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in acetic acid. Pollen graini for LM (light micraggy) were mounted in glycerin jelly. Polar axispatprial diameter,
P/E ratio, exine thickness, spine length, numbespifie rows between colpi, shape in polar and egahtview and
aperture type were recorded. The data was stafigtianalyzed. The terminology is in accordancehvwiirdtman
(1952), Huang (1972) and Puettal.,(1994).

Specimens investigated: Chitral District: Najdar Hills, 2288 Mugarrab Shand Dilawar; Lashtabrum Hills,
2326, Mugarrab Shah et al.

3. Results and discussion

Pollen morphology can be useful in supporting taoic suggestions (Clark et al., 1980). The rolpalfen
morphology is of significance in taxonomic debaiedlassification. Pollen grains have an impor{zart in the modern
issues of plant taxonomy (Bashir and Khan, 2003rigu(1972), Tonnsovic (1997) used pollen characsran
additional information for systematic purpose. €lat al., (1980) distinguished some genera on #sisbof pollen
characters i\stereag(Compositae). Mbagwu et al., (2008) used pollesratters for the establishment of interspecies
relations among five species of Asteraceae. Thegrted that the differences and similarities ingroimorphology are
significant and could be exploited for biosystematiirpose. Similarly, Edeoga and Gomina (2001) ibdgwu and
Edeoga (2006) have utilized pollen attributes tatdish probably evidence of relationships amongade groups of
flowering plants in Nigeria.The pollen data Bffrethrum tatsiensés in close affirmity withChrysenthemunand
Tanacetunas detailed below.

Size: Pollen grain size (polar — equatorial diameteinep excluded) ranged from 28.3 (26.3um — 30.0,0mM5.9
(25.0um — 27.5um). There is variation between patal equatorial diameter. P/E ratio is 1.09. M&20B), Meo and
Khan (2006) observed similar sized pollerChrysanthemum partheniu(@ompositae) while Zahur et al., (1978) in
the same way reported pollen size as 27(30) 33@Q indiciumwhich corroborate with present findings. Wodehouse
(1965) believed thaChrysanthemum murifoliunis an admixture ofC. indicum due to closeness in size range.
Similarly, Meo (2005) recorded similar type of mollsize in 4 species danaccetum

Symmetry and Shape: The pollen grains are radially symmetrical andpaar. Equatorial diameter is oblate —
spheroidal, spheroidal to suboblate while polamii circular to semi-angular.

Aperture type: Pollen grains are trizonocolporate. Aperture typdatunate to non-lacunate. Apertural membrane is
echinate. Colpi long and broad (Fig.A, B).

Exine: Exine is tectate. Exine thickness is 5.8 (5.0umO0uih). Our findings correspond with Meo (2005), Mewl
Khan (2006) who recorded 5.8um thick exineCimrysanthemursegatum Meo (2005) observed 6.0um thick exine in
Tanacetum tomentosuiBexine is prominent and much thicker than eximanBh and well developed columella. Meo
and Khan (2006) described somewhat aggregated mamlilgted columella in sevebhrysanthemunspecies which
slightly differ with present findings. Exine andiime well differentiated.

Spines. Short and thick spines in mesocolpium region. Spiftettened at the base and abruptly pointed tpnes
length value is 4.8 (4.0um — 6.0um). Number of spiows between colpi varied from 3 — 4. Meo (20080 and
Khan (2006) noted 3 — 4 number of spine rows betwedpi in Chrysanthemum tibeticumhich relates with present
findings. Furthermore, Meo (2005) recorded 3 — Fhber of spines row between colpi in 3 specieSafacetunviz T.
nubigenum, T. robustum, T. seneciamigch correspond with present findings.

4. Conclusion and recommendations
It is concluded from the available pollen data ®yrethrum tatsienseho tribe is not known relates with
Chrysanthemurspecies (Compositae — Anthemideae). Stewart (187 #)e basis of morphological data placed

PryrethrumandTanacetunmunderChrysanthemumit is recommended that SEM (Scanning electronasiopy) of the
pollen could be approached for further studiesgi® microscopy could not explain exine pattern.

A.A.Meo, Pollen Morphology of Pyrethrum tatsiernSerfipositae) from Pakistan
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A B
Fig. 1. Light micrographs of pollen grains of Pyrethrum tatsiense (X 1000)
A. Polar view B. Equatorial view
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New distribution areas of Kadincik shrub Flueggea anatolica Gemici) determined in the Andirin region,
Kahramanmaras/Turkey
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Abstract

Kadincik shrub Klueggea anatolicaGemici), which was recently found in Turkey, igdict and endemic
shrub species. The two known distribution areashefspecies so far occur in Tarsus district, Mepsiovince and
Kozan district, Adana province. Different five nadistribution areas of this species were found byirug&ndirin
district, Kahramanmasggprovince. In this article, these new distributameas of the species were introduced. Occurring
natural distribution of Kadincik shrub in the Andiregion is quite important for Turkey's biodivitys It was
determined that this species was new record fosdire in flora of Turkey. The species has a vecglldistribution
between elevations of 380 and 1160 m in the Andagion and a total of 136 mature individuals af #pecies were
determined. The species is generally found in lansinds and together with maquis elements. The tiomeed
distribution areas and gene resources of Kadirokbs of which existence is very limited and unédgtinction risk in
the future, should be protected.

Key words: Kadincik shrub, Natural distribution, BiodiversiBrotection

0

Kadincik calisi Flueggea anatolica Gemici)'nin Kahramanmaras-Andirin yoresinde tespit edilen yeni yayil
alanlan/Turkiye

Ozet

Kadincik calisi Flueggea anatolic&semici) Glkemizde yakin zamanda tespit edilnelikt ve endemik bir ¢cali
tardddr. Turdn Mersin ili Tarsus ilcesinde ve Addhd&ozan ilgcesinde olmak tzere bugiine kadar bitinki yayils
alani bulunmaktadir. Kahramanmsgiii Andirin ilcesinde tarafimizdan bu tire aitshbfarkli yeni yayilg alani tespit
edilmigtir. Bu makalede, turin bu yeni yayilalanlar tanitiimgtir. Kadincik calisinin Andirin yéresinde g
yayiliginin bulunmasi, tlkemiz biyolojik e#lili gi acisindan oldukga 6nemlidir. Bu turin Tarkiyeréleindaki C6
karesi icin yeni kayit oldgu belirlenmitir. Tur, Andirin yoresinde 380-1160 m yukseltil@rasinda ¢ok sinirl bir
yayilisa sahip olup; tire ait toplam 136 adet olgun fespit edilmitir. Tir, genelde karstik arazilerde ve maki
elemanlari ile birlikte bulunmaktadir. Vaglicok sinirli olan ve gelecekte yok olma tehlikakinda bulunan Kadincik
¢alisinin s6z konusu yawlalanlari ve gen kaynaklari korunmalidir.

Anahtar kelimeler: Kadincik calisi, Dgal yayils, Biyolojik cesitlilik, Koruma
1. Giris
Euphorbiaceae familyasina ghabir cins olanFlueggeaWilld. esasen bir Eski Dunya cinsidiFlueggea

sahip tlruFlueggea virosgRoxb. ex. Willd.) Voigt olup, Avrupa’daki tek turise Flueggea tinctoria(L. in Loefl.)
Webster'dir (Webster, 1984).
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Kadincik calisi Flueggea anatolicaGemici) tUlkemizde yakin zamanda tespit edjliyeni bir cali taradar.
Ulkemiz igin endemik olan ve 5 m'ye kadar boy yaifsabbu tiiriin tip 6rngi Mersin ili Tarsus ilgesindeki Kadincik |
Baraji civarindan toplangtir (Gemici, 2000). S6z konusu alan bu turin bitinkk yayilis alanidir. Ayrica, Adana ili
Kozan ilgesi Gedikli kdytunde bu tiriin yeni bir ylayalani tespit edilnstir (Ok, 2006; Ok ve Ayar, 2007). Boylece,
Kadincik calisinin Glkemizde sadece iki yaydlaninin bulundgu bilinmektedir. Tur, her iki alanda da ¢ok sinbir
yayllisa sahiptir.

Kadincik c¢alisi Tersiyer'den kalma relikt bir tirdiGemici ve Leblebici, 1995). Bu tir, tabiattaraderecede
yiiksek bir yok olma riski ile kar kaiya bulundgu icin, Diinya Koruma Birfii (IUCN) tehlike kategorilerine gore
“CR” (Critically Endangered = Cok Tehlikede) kateiginde yer almaktadir (Ekim vd., 2000). Bu bakimdélkemiz
biyolojik ¢esitlili ginin bir unsuru olan bu turun dal yayilis alanlarinin belirlenmesi ve koruma altina alinnugukca
6nem taimaktadir.

Bu makalede, Kadincik calisinin tarafimizdan yespit edilen Kahramanmaréndirin yoresindeki yaygi
alanlari tanitiimy; ayrica, tirtin bazi ekolojik ve biyolojik 6zelléi hakkinda dgerlendirmelerde bulunulngtur.

2. Materyal ve yéntem

Kadincik calisinin Kahramanmarandirin yoresindeki yayii ilk defa 11 Asustos 2006'da bu ydrede
yaptgimiz arazi ¢cabmalari sirasinda tespit edilgtir. TUrin bgka yayils alanlarinin da bulunabilegedUstncesiyle
2007 ve 2008 yillarinda da yoredeki galalarimiz devam etmive bu sire zarfinda ture aitgifarkli yeni yayilg alani
tespit edilmjtir. Yayilis alanlari, bulunduklari yikseltiye gore vesa@ yukseltilerden bgamak Uzere
numaralandirilngtir.

Arastirma alanindan ture ait bitki 6rnekleri alinarakerfici (2000)'ye gore turiin ghisi yapilmstir.
Hazirlanan herbaryum ornekleri Kahramannga®aitciiimam Universitesi Fen Edebiyat Fakiiltesi Herbaryurda’
(KSUH) muhafaza edilmektedir.

Calismada, tire ait yaydi alanlari ile tirin ekolojisi ve biyolojisine ydiiel gbzlem ve tespitlerde
bulunulmutur. Tartn bu yeni yaydialanlarina ait cgrafi mevki, enlem, boylam, ana yegile merkezlerine uzaklik,
bulund@u orman gletmesefligi, Davis (1965)'in grid sistemine gore yer @dkare, yikselti, baki, @m ve yeryizi
sekli gibi 6zellikler belirlenmg; bu alanlardaki anakaya ve toprak yapisingiiti gézlemlerde bulunulmtur. Ayrica,
ture ait fertlerin alanda yawlisekilleri, toplam fert sayisi, fertlerdeki minimune vmaksimum boylar, tire yonelik
antropojenik etkiler ve tireskk eden balica odunsu taksonlar tespit ediltii. TUre ait toplam fert sayisi olgun
fertlerin sayisina gore belirlengnjAnonim, 2001), tohumdan gelgndnci genclikler dikkate alinmagtr.

Andirin meteoroloji istasyonuna (37°35' N, 36°21' 250 m) ait 1954-1990 vyillari arasini kapsayan
meteorolojik verilere gore; Andirin’in yillik ori@ia sicakfii 13.0°C, yillik yagis miktari 1522.2 mm (Anonim, 1997)
ve Ering formdline gore (Ering, 1996) iklim tipi lcaemlidir. Andirin’a ait yillik ortalama sicaklke yillik yagis
miktar verilerine gore yaygialanlarindaki yillik ortalama sicaklik, yillik & miktari ve iklim tipi tahmin edilmeye
calsilmistir. Bunun igin, yillik ortalama sicaklik her 100 yiikselti artginda sicakigin 0.5°C azaldgl esasina gore
(Cepel, 1983), yillik ygis miktari Schreiber formuline gore (Ering, 1996)iniktipi ise Cepel (1983)'in gedtirdigi
grafik yonteme gore belirlengtir.

3. Bulgular

Kadincik calisinin KahramanmasAndirin yoresinde §ekil 1) tespit edilen beyeni yayils alani gagida
sirastyla tanitilngtir. Yayilis alanlarina ait bazi iklim gerleri ve iklim tipleri Tablo 1'de gorilmektedir.

3.1. Yayilg alani

Andirin’in guneyinde ve Hacivekagl kdyu civarinda bulunmaktadir. Andirin-Kadirli yolizerindedir.
Andirin-Kadirli yol ayrimina 10.7 km, Andirin ilggerkezine ise 15.7 km mesafededir. Davis (196%)id sistemine
goére, C6 karesinde yer almaktadir. Andirin Ornigletme Mudurligi, Yesilova Orman isletme Sefligi sinirlari
icerisinde bulunmaktadir.

Kadincik calisi, bu alanda 37°28'28" kuzey enlel@i36°20'14" dgu boylaminda ¢ok sinirh bir yayh
sahiptir. Tariin yayit 380 m yikseltide bulunmakta olup, munferit biryyg s6z konusudur. Tir, yaki&k %20
egimli bir yamacta ve giuneybati bakida yer almaktalianda sadece 1 adet Kadincik ¢alisi ferdi tesgiimis olup,
ferdin boyu 1 m’dir.

T. Ok et al., New distribution areas of Kadincikugh(Flueggea anatolica Gemici) determined in thelun region, Kahramanmasérl urkey
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Sekil 1. Kadincik ¢alisinin Turkiye'de yawlgosterdgi yoreler

Bu alanda Akdeniz iklimi goriilmekteditklim tipi, nemlidir. Anakaya kirecta olup, kayalik-talik bir yerdir.
So6z konusu fert kaya catlaklari arasinda bulunndaktaAlanda hayvan otlatmasi séz konusudur. Alamaki
vejetasyonu hakim olup; tirle birlikte bulunarshe@a odunsu taksonlauercus cocciferd.. ve Phillyrea latifolia L.
hékim turler olmak Uzerd;ontanesia philliraeoided abill. subsp.philliraeoides Laurus nobilisL., Paliurus spina-
christii Mill., Pistacia terebinthud.. subsp.palaestina(Boiss.) Engl.,Cercis siliquastrumL. subsp.siliquastrum
Smilax asperd.. ve Ampelopsis orientalé_am.) Planchon’dir.

3.2. Yayllg alani

Andirin’in giineyinde ve Torun kdyl civarinda bulwktadir. Andirin-Kadirli yolu zerindedir. Andirin-
Kadirli yol ayrimina 4.5 km, Andirin ilce merkeziige 9.5 km mesafededir. Davis (1965)'in grid sisitee gore, C6
karesinde yer almaktadir. Andirin Ormagietme Mudurligi, Andirnn Ormanisletme Sefligi sinirlari icerisinde
bulunmaktadir.

Kadincik calisi, bu alanda 37°29'50" kuzey enlelmi36°21'19" dgu boylaminda c¢ok sinirh bir yawl
gostermektedir. Turin yawh 570 m yukseltide bulunmakta olup, minferit veyimieler halinde bir yaygi s6z
konusudur. Tur, sarp bir yamacta vegddoakida bulunmaktadir. Alanda yadtla50 adet Kadincik calisi ferdi tespit
edilmistir. Fertlerde boylar 1-3 m arasindagdgnektedir. Ayrica, yol kenarlarinda tohumdan gelmok sayida
Kadincik calisi 6ncl genglitespit edilmstir.

Bu alanda Akdeniz iklimi goriilmekteditklim tipi, nemlidir. Anakaya kirecta olup, kayalik-talik bir yerdir.
Fertler kaya catlaklari arasinda bulunmaktadir.nAdarp bir yamacta bulungu icin, fertlerin otlatma baskisina ve
usulsiiz kesimlere kar nispeten korunabildi gorilmektedir. Alanda maki vejetasyonu héakimdiiirle birlikte
bulunan bsglica odunsu taksonlaPhillyrea latifolia L., Pistacia terebinthus. subsppalaestina(Boiss.) Engl.Celtis
australisL., Fontanesia philliraeoidegabill. subsp philliraeoides Fraxinus ornud.. subspcilicica (Lingelsh.) Yalt.,
Cercis siliqguastrumL. subsp.siliquastrum Laurus nobilisL., Styrax officinalisL., Spartium junceuni., Coronilla
emerud.. subspemeroidegBoiss. & Sprun.) vémpelopsis orientald_am.) Planchon’dir.

3.3. Yayilg alani

Andirin'in giineydgusunda ve Ariklar kdyu civarinda bulunmaktadir. AmdKadirli yol ayrimina 800 m,
Andirin ilce merkezine ise 5.8 km mesafededir. Bali965)’in grid sistemine gbre, C6 karesinde yienaktadir.
Andirin Ormanisletme Mudurlig, Andirin OrmarisletmeSefligi sinirlari igerisinde bulunmaktadir.

Kadincik calisi, bu alanda 37°31'44" kuzey enlelmi36°22'24" dgu boylaminda cok sinirli bir yawl
gostermektedir. TUriin yayli 630 m yukseltide bulunmakta olup, munferit veyamie halinde bir yaygi s6z
konusudur. Tir, dere kenarindaki sarp bir yamaetiuzeybati bakida bulunmaktadir. Alanda sadeadeb Kadincik
calisi ferdi tespit edilngtir. Fertlerde boylar 2-3 m arasindazdenektedir.

Bu alanda Akdeniz iklimi gorilmektediiklim tipi, cok nemlidir. Anakaya kirecta olup, kayalik-talik bir
yerdir. Fertler kaya catlaklari arasinda bulunmaiktaAlanin etrafi tel citle cevrili olup, fertlenispeten koruma
altindadir. Alanda maki vejetasyonu hakimdir. Tibldikte bulunan bglica odunsu taksonlaQuercus cocciferd..
hakim tir olmak Gzerd,aurus nobilisL., Phillyrea latifolia L., Carpinus orientalisMill., Styrax officinalisL.,
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Tablo 1. Kadincik ¢alisinin Andirin yoresindeki yayalanlarina ait bazi iklim gerleri ve iklim tipleri
Yayilis Alani  Ydkselti(m)  Yilhk  Ortalama Yillk Yagls Iklim Tipi

No. Sicaklik {C) Miktari (mm)

| 380 17.4 1052.4 Nemli

Il 570 16.4 1155.0 Nemli

1 630 16.1 1187.4 Cok Nemli
v 970 14.4 1371.0 Cok Nemli
\% 1125* 13.6 14547 Cok Nemli

*Ortalama yukselti

Fraxinus ornusL. subsp.cilicica (Lingelsh.) Yalt., Paliurus spina-christii Mill., Cercis siliquastrumL. subsp.
siliquastrum Pistacia terebinthusL. subsp. palaestina (Boiss.) Engl., Fontanesia philliraeoidesLabill. subsp.
philliraeoides Ruscus aculeatus., Clematis cirrhosa.., Smilax asperd.., Ampelopsis orientaléLam.) Planchon ve
Hedera helix_. tir.

3.4. Yayllg alani

Andirin’in gineydgusunda ve ilce merkezine yakin bir noktada bulurtedik Sarimsak Oa'nin (1850 m)
etekleri Uzerinde bulunmakta olup, ilge merkezir@ tn mesafededir. Davis (1965)'in grid sisteminaegdC6é
karesinde yer almaktadir. Andirin Ormagietme Mudirligi, Andirin Ormanisletme Sefligi sinirlari icerisinde
bulunmaktadir.

Kadincik calisi, bu alanda 37°33'53" kuzey enlelmi36°21'39" dgu boylaminda cok sinirl bir yawl
gostermektedir. Tartin yaywlh970 m yikseltide bulunmakta olup, minferit veyineler halinde danik bir yayils s6z
konusudur. Tur, sarp bir yamacta ve bati bakidarbubktadir. Alanda yalgek 50 adet Kadincik calisi ferdi tespit
edilmistir. Fertlerde boylar 1-3 m arasindagdenektedir. Ayrica, alanda tohumdan gelrbazi Kadincik calisi énci
genclikleri tespit edilrmitir.

Bu alanda yiikseltiye de Pl olarak Akdeniz yiiksek daiklimi s6z konusuduriklim tipi, cok nemlidir.
Anakaya kirects olup, kayalik-tglik bir yerdir. Fertler kaya catlaklar arasinddummaktadir. Alanin etrafi tel citle
cevrili olup, tir nispeten koruma altindadir. Alanchaki vejetasyonu hakimdir. Tirle birlikte buluniaalica odunsu
taksonlarQuercus cocciferd.., Styrax officinalisL., Pistacia terebinthug. subsppalaestina(Boiss.) Engl.Carpinus
orientalis Mill., Fraxinus ornusL. subsp.cilicica (Lingelsh.) Yalt.,Laurus nobilisL., Cercis siliquastrunmL. subsp.
siliquastrum Acer monspessulanuim, Jasminum fruticank., Smilax aspera.. ve Asparagus acutifolius.’dur.

3.5. Yayilg alani

Andirin’in kuzeydgusunda ve ilce merkezine yakin bir noktada buluritethk Sarimsak O@a'nin etekleri
Uzerinde yer almakta olup, ilce merkezine 700 mafeztedir. Kurucaova eski orman deposunun yakinindBevis
(1965)'in grid sistemine gore, C6 karesinde yeraktadir. Andirin Ormaiisletme Muddirligii, Andirin Ormarisletme
Sefligi sinirlari igerisinde bulunmaktadir.

Kadincik ¢alisi, bu alanda 37°35'10"-37°35'11" kusmlemleri ile 36°21'43"-36°21'57" do boylamlari
arasinda cok sinirl bir yawlgostermektedir. Turiin yawli 1090-1160 m yukseltiler arasinda bulunmakta olup,
minferit veya kiimeler halinde glaik bir yayils séz konusudur. Tur, yer yer sarp bir yamacta veekibat bakida
bulunmaktadir. Alanda yakl&k 30 adet Kadincik calisi ferdi tespit ediftir. Fertlerde boylar 0.50-2 m arasinda
degismektedir.

Bu alanda Akdeniz yiiksek gaklimi gorilmektedir.iklim tipi, cok nemlidir. Anakaya kirectaolup, kayalik-
taslik bir yerdir. Fertler kaya catlaklari arasinddusumaktadir. Alanin etrafi tel citle ¢evrili olufijr nispeten koruma
altindadir. Turle birlikte bulunan klaca odunsu taksonlaArceuthos drupacedlabill.) Ant. & Kotschy, Carpinus
orientalis Mill., Juniperus oxycedruk. subsp.oxycedrusQuercus cerrisL. var. cerris, Quercus cocciferd.., Acer
monspessulanurh., Fraxinus ornusL. subsp.cilicica (Lingelsh.) Yalt.,Ostrya carpinifolia Scop.,Cornus masd..,
Cornus sanguined., Cerasus mahalefl..) Mill., Ampelopsis orientald_am.) Planchon véledera helix_.'tir.

Diger taraftan, Kadincik calisinin Andirin yoresindghiyilis alanlarinda fertlerin tek ya da cok goévdeli
olabildigi; gévde caplarinin genelde cok ince olup, birkatyt pek gecmedii ve son yilin sirginlerinde kurumalar
oldugu tespit edilmitir. Bununla birlikte, tirtin surginlerindeki kurulaedan sonra yeni sirginler verebilidiayrica,
bazi fertlerde kalin goévdelerin ¢irigliive yeni surglnlerin gatigi tespit edilmgtir. Yaptigimiz gézlemlere goére, son
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yila ait stirguinlerin ug taraftaki belirli bir kisrkurumakta, s6z konusu sirginiin kurumaohan dger kismindan yeni
surgunler gelimekte, bdylece tur boy blylimesine devam etmektedir.

4. Sonuglar ve tartsma

Kadincik calisinin Andirin yoresinde @od yayilsinin bulunmasiyla, bu tirin Ulkemizdeki yaymin ve
varliginin sanilanin aksine daha fazla gidwrtaya c¢ikmgtir. Ulkemizde pek cok yerde ganin dengesi bozulngwe
biyolojik cesitlilikte de azalma olurken (Colak, 2001), Kadingklisi ile ilgili olarak yapilan bu tespitler Uliéz
biyolojik cesitlili gi acisindan olduk¢a 6nemli ve sevindiricidir.

Kadincik ¢alisi Andirin yoresinde ¢ok sinirli baylisa sahip olup, befarkli yayilis alaninda toplam 136 adet
Kadincik calisi ferdi tespit edilgtir. Bu tiir daha 6nce tespit edilen yaydilanlarinda da ¢ok sinirl bir yayes sahip
olup, Tarsus-Kadincik Vadisi’nde 100 adetten faKlazan-Gedikli kdyinde ise 50 adedin altinda férdunmaktadir
(Ok ve Awar, 2007). Buna gore, turiin tlkemizde tespit editgriam fert sayisi yakjek 286 adet olup, en fazla sayida
fert Andirin yoresinde tespit edilgtir. Ayrica, bu tiriin Andinin’daki vaganin bununla sinirh olmagh, yoéredeki
benzer yetime ortami 6zelliklerine sahip e alanlarda da yeni yawlalanlarinin bulunabilege ve fert sayisinin
daha fazla olabilegé distintilmektedir. Ozellikle Sarimsak Bénin bu konuda énemli potansiyele sahip @du
soylenebilir.

Kadincik calisinin Andirin yodresinde tespit editen yayilis alani da Davis (1965)’in grid sistemine gore C6
karesinde yer almaktadir. Turiin daha 6nce tespigredarsus ve Kozan yorelerindekigdr iki yayilis alani ise C5
karesinde bulunmaktadir (Ok ve #ar, 2007). Buna gore, bu turiin Tarkiye florasind&ld karesi icin yeni kayit
oldugu belirlenmitir.

Kadincik calisi Andirin ydresinde 380-1160 m yutiksl arasinda bulunmaktadir. Bu tir, Tarsus-Kagknc
Vadisi'nde 280-370 m, Kozan-Gedikli kdylunde ise ZAD m yukseltiler arasinda yayllgostermektedir (Ok ve
Avsar, 2007). Buna gore, tlriin Andirin yoresindgediiki yoreye gore daha gerbir yukselti aralginda ve daha dst
yukseltilerde bulundgu gorulmektedir. Bu caima ile, bulunabildii yukselti aralgi bakimindan tiriin belirli bir
ekolojik toleransa sahip olgu ortaya cikmytir. Ayrica, buglnk( bilgilerimize goére tirtiin Glkeadeki en dgu (111
numarall yayil§ alani) ve en kuzey (V numarali yayislani) yayils sinirlari Andirin yéresinde bulunmaktadir.

Andirin yoresindeki I, Il ve Ill numarall yawlialanlarinda Akdeniz iklimi, IV ve V numarali yamil
alanlarinda ise yukseltinin artmasinglbalarak Akdeniz yuksek daiklimi goérilmektedir. Turiin Tarsus ve Kozan
yorelerindeki yayiklarinda ise tipik Akdeniz iklimi hdkimdir (Ok ve Aamr, 2007). Dier taraftan, bu tir Andirin
yoresinde nemli ve ¢cok nemli alanlarda yer almaktatiarsus’ta yari nemli, Kozan'da ise yari nen#inli alanlarda
bulundwgu belirlenmitir (Ok, 2006). Buna gore, turin yari nemli ile ¢co&mli arasinda ggsen iklim tiplerine sahip
alanlarda bulundtu gorulmektedir. Bununla birlikte, tim bu alanlartkdeniz Bélgesi'nde bulunmasi sebebiyle
Ozellikle yaz aylarinda belirli bir kurak devreniar oldgunu dikkate almak gerekir.

Kadincik calisi, Andirin yoresinde sarp ya dgingi yamaclarda, golgeli veya gugle bakilarda
bulunabilmektedir. Anakayanin kiregtaldugu, kayalik-talik yerlerdeki kaya catlaklari arasinda ya datepraklarda
bulunmakta olup, bu alanlar karstik arazi ngetiostermektedir. Benzer bulgular Tarsus ve Kozarelgrinde de elde
edilmis olup, bu tlire ayrica derin topraklarda da rastdmeektedir (Ok ve Agar, 2007). Buna gore, Kadincik calisi
toprak istgi bakimindan kanaatkar bir tir olglwizlenimini vermektedir.

Bu tur, Andirin yoresinde genelde maki elemanleribirlikte bulunmaktadir. Bununla birlikte, V nuna
yaylilis alaninda oldgu gibi Arceuthos drupaceae Acer monspessulanurb. genellikle Ust yikseltilerde gorilen
odunsu taksonlarla da birlikte bulunab@dbelirlenmistir. Bunu, turiin yorede genibir yikselti aralginda yayilg
gostermesine Itgamak gerekir. Tarsus ve Kozan yorelerinde de titipik maki bitkileri ve maki vejetasyonu
icerisinde rastlanan gitr bazi odunsu taksonlarla birlikte bulugdibelirtiimektedir (Ok ve Ayar, 2007).

Andirin yéresindeki Kadincik calisi fertlerintbeylar 0.50-3.0 m arasindagignekte olup, ortalama boy 1-2
m’dir. Bu tiriin 5 m'ye kadar boy yapabi#ili(Gemici, 2000) d§iinuldiginde, yoredeki fertlerin nispeten kisa boylu
olduklari soéylenebilir. Govde caplarinin geneldek doce olmasi da, tlrin iyi geim gosteremegine isaret
etmektedir. Dallarindaki kurumalardan ya da kabindglerin ¢cirimesinden sonra yeni surgunler vemedsi, bu tiriin
vejetatif yolla kendini yenileme yetegiain bulundigunu ortaya koymaktadir. Ayrica, tespit edilen émginclikler,
turdin tabiatta generatif yolla da neslini devanrelildigini gostermektedir. Nitekim, Ok (2006) da Kadin¢cédisinda
sonbaharda son yilin surgunlerinde kurumalar @ldu, govdelerin belirli bir kalinga ulatiktan sonra kurudiunu,
ancak turun kitik ve gévde surgiini verebilme yeieire oldukca yiksek oldtunu ve tohumla da gengkbildigini
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bildirmektedir. Belirli bir kalinlga ulgan gdvdelerin ¢irimeye fgamasi, bu tiriin gévdelerinin uzun dmurli olngadi
kanaatini uyandirmaktadir.

Varligi cok sinirli olan ve gelecekte yok olma tehlikakinda bulunan Kadincik calisinin in-situ ve exrsi
koruma onlemleriyle acilen korumaya alinmasi gerekiedir. Andirin yéresinde tespit edilensbgyilis alanindan
dcindn etrafinin tel citle cevrili olmasi, tirinridnabilmesi acisindan olumludur. Tim yaydlanlarinda 6zellikle
otlatma, usulstiz kesim ve yangina skagerekli koruma tedbirlerinin alinmasi gerekir. réchalki tiriin korunmasi
konusunda bilin¢lendirilmelidir. Tartn yawligosterd§i alanlarin cevresinde yapilacakaglandirma ¢cagmalarinda
mutlaka bu ture de yer verilmeli; bdylece, turim gayna&inin korunmasina ¢glimalidir.
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Cultivated Salvia species in Turkey
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Abstract

Seven species and three cultivarsSaflvia have been added t®alvia of Turkey. These are as follov&
coccinea, S. farinacea, S. microphylla, S. offii;&. officinalisincterina’, S. officinalis'Purpurascens’S. officinalis
‘Tricolor’, S. splendens, &.superbaandS. transylvanicaThese taxa were described morphological andvetikin
properties, and created a identification key.

Key words: LamiaceaeSalvig Turkey, Culture, Sage

0
Tirkiye'de yetistirilen Salvia tirleri

Ozet

Turkiye Salviaflorasina yediur ve 3 kiltir formu eklenngiir. Bunlar sirasiyleéS. coccinea, S. farinacea, S.
microphylla, S. officinalis, S. officinallincterina’, S. officinalis'Purpurascens’S. officinalis‘Tricolor’, S. splendens,
S. X superbave S. transylvanicaBu taksonlarin morfolojik ve kultir 6zelliklerabimlanmg ve bir tayin anahtari
olusturulmustur.

Anahtar kelimeler: LamiaceaeSalvia Tirkiye, Klltlr, Adacayi
1. Introduction

The genusSalviahas been especially popular since 1970s with tds® garden for pleasure in Europe and
North America.Salviaspecimens have been chosen to grow because theyfdind them handsome and dependable
plants that are, by and large, easy to grow (Cleb3803). Salvias have been frequently planteduinlip and private
gardens and refuges as ornamental in Turkey folastedecade. Garden sages are most widely knovarcasatic
plants, possessing many culinary and medicinal gnteggs. In fact, these apply mainly to the gardecammon sage
(adacayi, in Turkish)Salvia officinalis whereas most species, while perhaps having fnadgaves, are grown purely
as private garden ornamentals throughout Turkey.

The Roman scientist and historian Pliny the Eldas the first to use the Latin narSalvia The name derives
from salvare to heal or save, arghlvus uninjured or whole, referring to the several $eeofSalviawith medicinal
properties (Clebsch, 2003).

The largest genus of the mint familgalvia (tribe Mentheae, Lamiaceae) consists of nearly 1G6@ of
annuals, perennials, and soft-wooded shrubs, lolig&d through most parts of the world except verg cegions and
tropical rainforests (Walker et al., 2004).

* Corresponding authot Haberlgmeden sorumlu yazar: krbersin@comu.edu.tr
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The first revision oSalvial. in Turkey was made by Hedge (1982), who recogpi86 species, 1 hybrid, and 1
doubtful species. Since then, 6 more new speBiesydeggerHub.-Mor. (1982)S. aytachiiVural & Adigiizel (1996),
S. hedgean®doénmez (2001)S. anatolicaHamzaglu & A.Duran (2005),S. marashicaA.ilgim, F.Celep & Dgan
(2009) andS. ekimiana-.Celep & D@an (2009), and 2 new records, nam8lymacrosiphomBoiss. (Kahraman et al.,
2009) ands. aristataAuch. ex Benth. (Behcet & Avlamaz, 2009), haverbdescribed from Turkey. The total has now
reached 95 except culture salvias.

Since 2005, as part of a revisional study of theug&alviain Turkey, the authors have carried out extensive
field studies and collected a large number of matmd cultivar specimens. During the project, otdld specimens
have been working to cultivation in Canakkale Oiseédart University Rock Garden. Eighteen taxaSHlvia are
grown in the garden.

2. Materials and methods

Nature and cultivate8alviaspecies and/or cultivars were generated by repeddédd between 2005 and 2008.
The specimens collected were dried according tavknlberbarium techniques and processes. Duringddntification
of the Salviaspecimens, “Flora of Turkey and the East Aegeantd” (Hedge, 1982), and “Flora Europaea” (Hedge,
1972) were used as the main reference sources.tiDbigentifications were cross-checked with “Baitzai (Burnie et
al., 1999), and “A Book of Salvias” (Clebsch, 2003}l the herbarium specimens are kept in the Herbbai@enter of
Canakkale Onsekiz Mart University (CNH). Also, pglamd seed sellers were searched, and the avaitettrials were
determined. Authors of plant names are abbreviatedrding to Brummitt and Powell (1992), and itpioved version
in the internet (IPNI: http://www.ipni.org). Abalviataxa were determined morphological and cultivapooperties.

CultivatedSalviaspecies in the botanical gardens has been exciptéte research. ThBalviataxa are listed
alphabetically.

3. Results
Key for the Cultivated Species

1. Calyces densely white- or lilac-lanate

2 farinacea
1. Calyces not white- or lilac-lanate
2. Corolla reddish to scarlet, rarely yellow or tehi
3. Floral leaves shorter than calyces, not envetpfiie young inflorescence buds
4. Calyx tubular-campanulate; stem with sessiledléar
Bicrophylla
4. Calyx tubular; stem rarely glandular
cbcceinea
3. Floral leaves larger than calyces, colouredelaping the young inflorescence buds
5. splendens
2. Corolla blue, lilac or purplish blue
4. Bracts as long as or longer than calyx, redtisk-or violet
6.x superba

4. Bracts less than ¥ as long as calyx, green
5. Staminal connective longer than filament; armsqual
tianssylvanica
5. Staminal connective shorter than or equallirgfilament; arms subequal
cfficinalis

1) S. coccinea Juss. ex Murr. -- Commentat. Soc. Regiae Sci..GoR6. t. 1 (1778) — Figure 1A
Syn.S. pseudococcinekcq. -- Collectanea [Jacquin] 2: 302 (1789).

Annual, sometimes perennial hergems 10-130 cnmhaving many branches, erect, eglandular-pubescitimt w
long spreading eglandular hairs, rarely glandul#sgscentLeavessimple, * triangular or deltoid, up to 4 x 3 cm,
petiolate, usually cordate at base, almost glabtowensely glandular-pubescent, occasionally wafisio oil globules.
Verticils 6-10(-14)-flowered Calyx tubular, c. 10 mm, glandular-pubesce@brolla scarlet, rarely yellow, pink or
white, up to 24 mm long; upper lip fairly short,straight; lower lip broad, longer than upper; tub2/3 of corolla.
Stamensnd style clearly exerted.
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Widely distributed throughout tropical South Anuari Salvia coccineais commonly called tropical sage
(tropikal adacayr). A self-sowing, reliable, andntdsome annual (sometimes perennial) it has beemedaand
commended all over the world. In Turkey, it is stommonly cultivated.

Propagation is by seed. Seed sown in early spriily produce blooming plants by August. Cultural
requirements include full sun, good garden soilodred with humus and grid, and weakly watering.

Coccineacomes from the Latin for scarlet and refers to typcal flower color for this species. However,
flowers come in many shades-orange-red, red, $caitk, salmon, and white-including bicolors, whidwe upper lip
differs from the lower lip. ‘Lactea’ is a particuba nice white flowering form; ‘Brenthust’ is a finpink form.

2) S. farinacea Benth. -- Labiat. Gen. Spec. 274 (1833) — Figure 1B

Perennial herbsStemsup to 130 cm, eglandular-pubescent or puberrut@lisw, densely pubescent, to lanate,
rarely glandular-pubescent above, with oil globwibsve and below.eavesovate to narrow linear-elliptic, up to 2.5 x
7-10 cm, often clustered at the nodes, roundeduteat apex, attenuate at base; eglandular-pulitesdgeh numerous
oil globules. Inflorescence terminal, 15 cm lorightly packed with verticilsVerticils 10-26-flowered. Floral leaves
inconspicuous, deciduou€alyx shortly tubular, 5-8 mm long, densely white- dadilanate Corolla white, lavander,
blue, purple or lilac, 10-15 mm; tube 6-9 mm; lowpronger than upper.

The herbaceous perenniélvia farinaceaoccurs in a wide variety of habitats in central @adtern Texas into
New Mexico and neighboring Mexican province of Caitdh It is called mealy sage (unlu adacayi, maldgayi). In
Turkey, it is not commonly cultivated.

Propagation is by seed or cuttings. Full sun ast-deaining soil enriched with humus are requitgdng with
ample water. It has a long blooming period begigrnm April or May and flowering continues until colveather and
frost stop display.

The calyx is actually densely covered with mat-n«eolly hairs that are tinged with white, blue,mrple. It is
for this character that the plant is named. A numddecultivars are offered by and seed catalog®iieign countries.
Some of the favorites are ‘Alba’ and ‘White Por@elawhich have white inflorescens; ‘Blue Beddexhich has darker
blue flowers than typical species; and ‘Victoriahich has violet-blue flowers and calyces.

3) S. microphylla Kunth -- Nov. Gen. Sp. 2: 294 (1818) — Figure 1C
Syn.SalviagrahamiiBenth. -- Edwards's Bot. Reg. 16: t. 1370 (1830).

Herbaceous perennial, woody at the baSteemsup to 130 cm, eglandular pubescent with oil glebukarely
glandular pubescenteavespetiolate, up to 5.5 x 3.8 cm, elliptik to + tr@arar-ovate, truncate, cordate or attenuate at
base, sometimes attenuate at apex, margin + éatmenulate or serrulate, + glabrous or eglandpldrescent, always
with oil globules.Verticils 2(-4)-flowered. Floral leaves coloured, soon deocits. Calyx tubular-campanulate, to 13
mm long, tinged purple, glandular pubescé&trolla pale pink to deep red, c. 30 mm long; tube c. 20; hower lip
broad, usually longer than upper; fairly densepemd, multicellular hairs on upper lip, the restally glabrous.

Covering an immense geographical ai®alvia microphyllamay be found in the wild in southeastern Arizona
and in the mountains of eastern, western, and soutfiexico. It is called cherry sage (kiraz adagayis bushy sage
is commonly cultivated in the private gardens ars€ape in Turkey.

It may be propagated by seed or cuttings. Cultw@lirements for the cherry sage are full sun, girashaige,
ordinary garden soil with some humus, and weakltewdt has a long blooming period all of the year.

The specific epithemicrophyllais from the Greek and means small leaved. Therglsaige has some cultivars
as ‘Rosita’, a bright candy-pink flowered; ‘San @arFestival’, with rich magenta-pink flowers, aft@ixford’, with
deep magenta-crimson flowers and small deltoiddeav
4)S. officinalisL. -- Sp. PI. 1: 23 (1753) — Figure 1D, E, F, G

Aromatic shrubStemswhite, up to 150 cm, eglandular pubescent, witlglmbules.Leavespetiolate, up to 8 x

2.5 cm, oblong to elliptic, entire or with a pairsmall lobes at base, eglandular pubescent witglobules; margine
crenulate Verticils 4-8-flowered Calyx campanulate, eglandular pubescent, with oil gled@orolla purplish-blue, up
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to 2.5 cm long; tube c. 1.5 cm; upper lip moreeass|straight, lower lip broad, slightly longer thaper; in tube, with a
ring of airs insideStamendoth-fertile type.

Found in the wild on the central and northern Medé&nean Region. It is called sage or garden saapcay!).
The sage is cutivated for centuries throughouti¢heperature world as a handsome and well testatbgasubject. In
Turkey, it is the most cultivated herb plant, pessgg many culinary and medicinal properties.

Propagation is by cuttings or divisions in lateisgror early autumn. Seed germinate readily, batbse of the
plant’s variability, vegetative propagation is asbd. Quick-draining garden soil and full sun areessities for these
sages. Flowering occurs in late spring or summer.

The specific epithebfficinalis is from the Latin and means medicine in the serfsesed in proctice of
medicene. Varied characteristics have given risenamy different cultivars. These are ‘Aurea’ haddgo leaves;
‘Compacta’ is a narrow leaved and compact formgefina’ has green leaves with a wide golden margin;
‘Purpurascens’ has purple-red leaves, and ‘Tricdlas gray-green leaves that zoned creamy yellodvrase.Salvia
officinalis native form (Figure 1E), ‘Incterina’ (Figure 1FRurpurascens’ (Figure 1G), and ‘Tricolor’ (Figurd)lare
growed in Turkey.

5) S. splendens Ker Gawl. -- Bot. Reg. 8: t. 687 (1823) — Figui¢ 1

Herbaceus perennial, woody at ba&Swmserect, up to 120 cm, puberulolgavespetiolate, ovate, attenuate at
apex, margin serrulate to crenate, with oil globufmuberulous or noYerticils 2(-5)-flowered. Floral leaves larger than
calyces, coloured, deciduou@alyx tubular-campanulate, red, up to 22 mm, with redtinmilular eglandular hairs, also
present on pedicel€orolla tubular, red to scarlet, 40-50 mm long, tube cn88, not invaginated; lower lip shorter
than upper, minutely pubesceStamensndstyle+ exerted.

Found in the wild only Brazil at high altitudes.idtcalled scarlet sage (ateicesi). A popular ornamental sage
plant is frequently planted in public and privatedgens, and road refuges in Turkey.

The plant is perennial, but it is annual in cultutemay be propagated by seed or cuttings. Pahthde and sun
are a necessity for scarlet sage in garden, aldthgdranaige and friable soil tat has been amerdddhumus, regular
water is needed. Flowering period is between Maly@atober.

The specific epithesplendenss from its splendid and bright red calyces andltas. Its cultivars are popular
and numerous.

6) S. x superba Stapf -- Bot. Mag. 153: t. 9169 (1928) — Figure 1l
Syn.S. sylvestrid.. -- Sp. PI. 1: 24 (1753)
Itis a hybrid ofS. sylvestrigndS. villicaulis

Herbaceus perennightems, up to 60 cm ,erect, puberulous, with sessiledga.eavesoblong, acute at apex,
margin serrulate to crenate, with oil globules, gadent.Verticils 2-6-flowered. Floral leaves larger than calyces,
purple coloured, persister@alyx tubular-campanulate, green with violet on nervgsto 6 mm, eglandular pubescent
hairs, with oil globulesCorolla violet-blue, 8-10 mm long, tube c. 4 mm; lowerljmger than uppeftyleexerted.

Botanists find the origin of this plant to be urteér, but it is widely cultivated in Europe, Engthrand the
United States. A few have been necome naturalizesimall, limited areas in North America. It is coomty used in
martyrdom and foreign cemeteries in Gallipoli Penla National Park. Probably, it is introduced andtivated the
cemeteries by ANZAC gardeners.

Propagation is by cuttings that can be taken ip dulAugust. The cultivars or hybrids 8&lviax superbaneed
three-quarters to full day sunlight, along with peeeekly watering. A friable soil with good dranaits also desirable.
Flowering period is between May and June.

Five cultivars are grown in the worl&alviax superba‘May Night', with the dark but clear violet-bluend
low-growing is only cultivated in Turkey.
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7) S. transsylvanica (Schur ex Griseb.) Schur -- Verh. Siebenb. VeruNat4 App.:57 (1853) — Figure 1J

Herbaceus perenniggtemsup to 100 cm, eglandular below, glandular pubesabove.Leaveslong petiolate,
ovate or oblong-lanceolate, cordate at base, atutgpex, more or less regularly crenate at madgmsely white-
appressed-hairy beneaMerticils 3-6-flowered.Calyx campanulate, 8-9 mn€orolla blue or violet-blue, 16-21 mm
long, tube c. 9-10 mm; lower lip shorter than upamensndstyle+ exerted.

Salvia transsyvanichas a wide range of distribution from northern aedtral Russia through Romania. This
hardy herbaceous perennial sage is cultivatedeiptivate gardens in Turkey. But, not commonly used

Propagation is easiest by seed, although cuttingsbe used. The cultivation 8alvia trassylvanicancludes a
half to full day of sun, good dranaige, and humusoiporated in friable garden soil, deep wateringeoa week.
Flowering begins in early summer and will contirurgil frost.

The specific epithetfranssylvanica refers to the central area of Romania, boundedhensouth by the
Transylvanian Alps.

4., Conclusions

Seven species or hybrid and three cultivarSalsiaare determined growing in Turkey as ornamental&séh
are as follows,S. coccinea, S. farinacea, S. microphylla, S. iofilis, S. officinalis‘Incterina’, S. officinalis
‘Purpurascens’S. officinalis‘Tricolor’, S. splendens, S.superbaandsS. transylvanicaS. officinalishas been only one
cultivated species for medicinal purposes in gasd&he othes have been cultivated as ornamentalshilic or private
gardens and refugeS. splendenandS. microphylleare the most commonly used in the gardens. The othamental
Salviaspecies are occasionally used.

Although Anatolia seems to be the one of the megmitre of diversity area for the gerBialvia In Turkey they
are not commonly cultivated. However, in many depeld countries especially in Europe so8wvia species are
grown as ornamental plants. Over 200 species, thysrcultivar varieties have been determined arditures, nurseries
and seed catalogues (Clebsch, 2003). Some of ttieated Salviaspecies are naturally grown in Turkey and some of
them are endemic to the country. These Swr@ethiopis, S. albimaculata, S. argentea, S. @@&n$. caespitosa, S.
candidissima, S. cyanescens, S. forskaohlei, cdsa, S. glutinosa, S. nemorosa, S. pisidicage&gnita, S. sclarea,
S. verticillataand S. viridis S. albimaculata, S. cadmica, S. caespitosa, S.esgams, S. pisidicandS. recognitaare
endemics to Turkey, an. albimaculatas having very limited distribution in Ermenek, Kanan (Byfield & Duman,
2000).S. caespitosés a popular species for limestone or volcanic etom rock garden in England and the United
States (Clebsch, 2003). All of them have been gathas seeds by amateur seed collectors, and geealiim gardens
or nurseriesS. cryptantha, S. tchihatchefindS. wiedemanniithree endemic species in Turkey, @hdsclarea, S.
splendensandS. virgatawere recommended as ground cover and border mlagafdens (Yicel, 2002). The wild and
introduced Salvigpecies have been grown in the botanical gardelnaras collections in Turkey.

One of the most important and the largest collectd Salvia species in the world is found in the United
Kingdom. Mr. Robin Middleton established a persdBalviagarden about 15 years ago. He gathered over 1@espe
and cultivars. Some of them were collected as sieasTurkey (http://www.robinssalvias.com).

Eighteen species of Salvia have been collectechéyatthors while collecting material for tBalvia Revision
Project in Turkey, and culture forms of Salvia hdeen cultivated in the Rock Garden of Biology Depent in
Canakkale Onsekiz Mart University. These &reaethiopis, S. cryptantha, S. forskaohlei, Stirgdsa, S. microphylla,
S. officinalis, S. officinaliéTricolor’, S. pinnata, S. russellii, S. splendens Superba, S. tchihatcheffii, S. tomentosa,
S. transsylvanica, S. verbenaca, S. verticilethspamasiaca, S. virgatandS. viridis

The Salviaspecies are mostly propagated in the form of seedprings. In another way both the annuals and
perennials are propagated by cuttings in early seimor division of rhizomatous species at almost time. But in
endemics, seed germination is difficult in cultuféney need three-quarters to full day sunlight, sahthem live in
shades and moist places. They live in every kindastien soil. However, the sages generally be fdasted in well
drained, light-textured limestone soil enrichednwiumus and grid, and with deep weekly wateringhis respect they
are easly cultivated on dry conditions in the gasdét is recommended that they can be cultivatath¢k gardens.

In this research, it is found that, tBalviaspecies are not widely cultivated in public and/gté gardens in
Turkey. In addition to the 95 wild taxa in Turkegn more taxa have been added to the flora.
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Tablel. Cultivated Salvia species and varietas in Turkeg Salvia coccinea,B. Salvia farinacea,C. Salvia
microphylla, D. Salvia officinalis,E. Salvia officinalis‘Incterina’, F. Salvia officinalis ‘Purpurascens’G. Salvia
officinalis ‘Tricolor’, H. Salvia splendens, Salviax superbaJ. Salviatranssylvanica
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Abstract

Onnia tomentosdFr.) P. Karst.,which is an important parasiticduas the causal agent of white rot of the
heartwood in roots of conifers. It is recorded floe first time at genus level in Turkey. The typitzatures of this
fungus are central stipe, subulate and straighesgibng with smaller spores than the other clggecies.
Key words: Wood rotting,0Onnia tomentosaNew record, Ankara-Kizilcahamamgiiksu National Park, Turkey

O

Onnia tomentosa (Fr.) P. Karst, Turkiye icin yeni bir cins kaydi

Ozet

Konifer kok 6zlerinde dnemli bir parazit olan veybe c¢uriklige neden ola®nnia tomentoséFr.) P. Karst.
Turkiye'den ilk kez cins seviyesinde kayit ediftii. Bu mantarin tipik 6zelfii merkezi bir sap, subulat ve diiz seta ile
diger yakin turlerden daha kiiguk sporlarinin olmasidir

Anahtar kelimeler: Odun c¢urikligl, Onnia tomentosa, Yeni kayit, Ankara-Kizilcaham&aguksu Milli Parki,
Tilrkiye

1. Giris

Onnia tomentosdFr.) P. Karst. Avrupa kitasinda konifergaclarda ozelliklePinaceaefamilyasinin bitin
turlerinde yaygin bir turdir. AyricRicea cinsinde de yayginkeAbies ve Larix turlerinde nadiren bulunmaktadir
(Ryvarden ve Gilbertson 1993). Koniferlerin kdkteminde ¢uruklik yaptiklari icin bu tugaclarin ciddi parazitidir.
Turkiye Mikobiotasina ikkin yayinlanmg en son cajmalardaOnnia cinsinin Ulkemizde varfina iligkin bir kayit
bildirilmemistir (Solak vd., 2007; Sesli ve Denchev, 2009).

Mantarin tespit edil@i bolge Ankara Kizilcahamam §oksu Milli Parki'dir. Argtirma alani Ankara'ya 80
km uzakliktaki Kizilcahamam ilgesinin batisindaeife 1 km uzaklikta yer almaktadir. Kuzey 40° 3%0° 34
enlemleri ile D@u 32° 35 - 32° 39 boylamlari arasinda bulunmaktadir. Bu bélge 108&drlik bir alani kaplamakta
ve kuzeybatidan Camlidere, kuzegddan Kizilcahamam ve kuzeyden Celtikci ile cevralgtir. Arastirma alaninin
en diuk rakimli boélgesi Milli Park gigi (1000 m.) dir. En yiksek rakimli bélgeleri isekgzakli Tepesi (1600 m.),
Harmandoruk Tepesi (1648 m.) ve Tolubelen Tep&gi76 m.) dir §ekil 1).

Arastirma alanif¢ Anadolu stepleri ile Kuzey Anadolu’nun giir vesiyermanlari arasindaki gecbélgesinde
yer alir, Pinus nigra Arn.subsp.pallasiana (Lamb.) Holmboe,P. sylvestrisL., Abies nordmanniangStev.) Spach

* Corresponding authof Haberlgmeden sorumlu yazar: akata@science.ankara.edu.tr
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subsp. bornmuelleriangMattf.) Coode & Cullen,Quercus petraeaMatt.) Lieble.Q. pubescendWVilld., Populus
tremulalL., Acer campestré., Carpinus betulus. ve Crataegus tanacetifoliédLam.)Pers. dgal topluluklari gbzlenir.

(Akata, 2004; Uyar ve Cetin, 2001).
Bu bolge oseyanik ve Akdeniz iklimi ile karakterizgilir. Oseyanik iklimin gorildgl yiksek rakimli
boélgelerdeki yais miktari Akdeniz ikliminin goruldgi alcak rakimli bolgelere nazaran daha fazladingak, 1990).

2. Materyal ve yéntem

Calismanin materyalini okturan makrofungus drnekleri 2002 yilinda Ankarai€ghamam Sguksu Milli
Parkindan toplanmgtir. Arazide tespit edilen mantar orneklerinin 6nceliklenkli fotasraflari cekildikten sonra,
morfolojik ve ekolojik dzellikleri ile hangi subsiita yet§tigi, yetisme yerinin 6zellikleri not edilngtir.

Toplanan mantar orneklerinde gefienin bitin evrelerine ait bireylerin olmasina dikkedilmitir.
Laboratuara getirilen &rneklerin spor, bazidyunt, \& seta gibi mikroskobik dokularinin &l¢tleri ratstir. Bu
calismalar esnasinda gigik kimyasallar (KOH, IKI, melzer belirteci, anilins.) kullaniimstir.

Elde edilen veriler ve mevcut literattirin yardiraiylirin tghisi yapiimstir (Ryvarden ve Gilbertson, 1993;
Breitenbach ve Kranzlin, 1986). §fesi tamamlanan érnekler, derin dondurucud€G360e 48 saat bekletildikten Kkilitli
polietilen torbalar icine yerigirilip saklama kutularina yerjéirilmistir. Makrofungus 6rnekleri Ankara Universitesi
Herbaryumu (ANK)’'nda saklanmaktadir (Akata352).
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Sekil 1. Ankara - Kizilcahamam oksu Milli Parki'nin haritasi

3. Bulgular

Kingdom: Fungi

Division: BasidiomycotaVhittaker ex Moore
Subdivision:AgaricomycotineDoweld
Class:Agaricomycete®oweld
Order:Hymenochaetale®berw.

Family: Hymenochaetacedmazeki & Toki
GenusOnniaP. Karst.

SpeciesOnnia tomentoséF-r.) P. Karst.
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Sinonim: Boletus tomentosug¢Fr.) Spreng.,Coltricia tomentosa(Fr.) Murrill, Inonotus tomentosu¢Fr.) Teng,
Microporus tomentosuéFr.) Kuntze,Mucronoporus tomentosu$r.) Ellis & Everh., Pelloporus tomentosu@-r.)
Quél.,Polyporus peakensisloyd, Polyporus tomentosusr., Polystictus tomentosy§r.) Fr., Trametes circinatusr.,
Xanthochrous tomentos(isr.) Pat.

3.1.Makroskobik Ozellikleri

Bazidiyokarp sap vgapka olarak ikiye ayrilirSapka 5-8 cm ¢apinda, yuvarlak veya oval, tst ydabgrkulld,
ince tuylerle kapli, dalgall yapida ve konsantrdaln, sarimsi kahverengi veya tarcin kahverengisiylizey porlu,
porlar k&eli, milimetrede 2-4 adet, poga sacakli, donuk gri veya grimsi kahverengi, dedut, tip uzunlgu 4 mm
ye kadar ulgabilir (Sekil 2). Sap 3-4 x 1.5-2 cm, yuzeyi ince tuyll, pgagverengisi, vgapkaya merkezi olarak
baglidir.

Sekil 2. O. tomentosaiin makroskobik gériinimd
3.2. Mikroskobik Ozellikleri

Hif sistemi monomitik, ince duvarli, basit septal+8 pu genligindedir. Trama sarimsi kahverengi veya altin
sarisi, yumgak veya sungerimsi yapida, Ust tabaka siki, a#tkallifsi yapidadir. Sporlar renksiz, eligklinde ve 4.5-
6 X 3-4 p oOlculerindedirSekil 3). Bazidyum comakeklinde, 2-4 sterigmali, 12-16 x 5-7 p dur. Sethrbi&tarda, koyu
kahverengi, kalin duvarli, subulat, diiz veya nkzeklinde, bazen taban bolgesinden kivrgingenellikle 56-76 (105)
X 8-11 y, nadiren 105 p dan uzun olabilmekte$ik{l 4).

10 pm

Sekil 3. O. tomentosapor gorinumu Sekil 4. O. tomentosda seta gorinimi
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3.3. Ekolojik Ozellikleri

Ibreli ormanlarda 6zellikl®inaceaefamilyasi iiyeleri (izerinde, genellikRicea daha nadir olarak tAbies
ve Larix kokleri Gzerinde parazit olarak ggyan ve beyaz cirukig neden olan tek yillik bir mantardir ve butin yil
boyunca gérulebilirler. (Ryvarden ve Gilbertson939Breitenbach ve Kranzlin, 1986).

3.4. Yayilgi

Harmandoruk Tepesi, goknar kokl ve 6lu dali 026820 m., 28.07.2002, Akata 352.

4. Sonuglar ve tartsma

Bu calsma ile Basidiomycota divisiosuna mendDpnia tomentosgFr.) P. Karst. Turkiye makromikotasi igin
ilk defa cins seviyesinde tespit ediktii.

Onnia tomentosain diger yakin tyelerinden morfolojik olarak en belirgimelligi bitiin gelgim evrelerinde
belirgin bir merkezi sapinin bulunmasidir. Bekliyle Coltricia cinsine makroskobik olarak benzese@¢omentosa’
nin sapkasinin daha bilyik glu ayirt etmede kolaylik gir. Ayrica mikroskobik olarak ayirim daha basittir
O.tomentosaiin subulat setasi varke@oltricia da seta bulunmaz.

Daha 6ncedenOnnia cinsinde bulunan fakat sonraddnonotus cinsine aktarilan iki yakin tir daha
bulunmaktadir. Bu tirlednonotus leporinugFr.) Gilb. & Ryvarderve Inonotus cuticularigBull.) P. Karst.tir. Bu iki
tirde genellikle sapsiz veya varsa ¢ok kisa safalrdiAyrica bu iki turiin setalar©.tomentosalan farkl olarak
kivriktir ve spor uzunlgu 6 p’'dan daha uzundur.

Yukarida bahseftimiz gibi Onnia tomentosain sahip oldgu 6zellikler sayesinde gier yakin tirlerden ayirt
edilmesi oldukc¢a kolaydir.

Bu calsma gerek Ankara-Kizilcahamam gixsu Milli Parki'nin 6nemini vurgulamak agisindaergkse
Tlrkiye mikobitasina katkisindan dolayr 6nem amektedir.
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