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Vegetation of Kisir Dggi (Kars-Ardahan / Turkey)

Hayrettin OCAKVERDO !, Mecit VURAL 2, Nezaket ADIGUZEL?
!Mustafa Kemal Universitesi Fen Edebiyat Fakiilteigoji Bolimi, Hatay, Turkey
2Gazi Universitesi Fen Edebiyat Fakiiltesi BiyoloflBmii, 06500 Teknikokullar Ankara, Turkey

Abstract
The northern and western parts of Kisir mountaénveithin the boundary of the Cildir district (Ardat), the

southern part is within the boundary of Susuz &edeastern and southeastern parts are within thedaoy of Arpacay
(Kars). Kisir D@ is the highest part of Northeastern Anatolia (B29) and it is the transional zone between Irano-
Turanian and Euro-Siberian phytogeographically. @hea is under the effect of continental climatke Tield study
was carried out between 2000-2003. Five vegetatigres belong to steppic, wet meadow, alpine, marshy
(hydrophytic) and shrubby occur in the differenttpaf mountain. 22 plant associations were founthe area. All
association were described and classified accotditige Braun-Blanquet method. All of them newd@gce.
Mountain steppe

Hieracio-Scabiosetum caucasic&xakverdi, Vural et Adiglzel

Galio-Cephalarietum procera®cakverdi, Vural, et Adigizel

Artemisie Stipetum tirsa@cakverdi, Vural et Adigiizel

FestuceOnabrychetum viciifolia®cakverdi, Vural et Adigizel

FestuceCampanuletum sibirica®cakverdi, Vural et Adiguzel

AlchemilloBrometum variegatu®cakverdi, Vural et Adiguzel

FestuceThymetum transcaucasic@eakverdi, Vural et Adiguzel

Minuartio-Festucetum brunnesce@iakverdi, Vural et Adigiizel

AlchemilloCirsietum ciliataeOcakverdi, Vural et Adigtizel

Scorzonerd-estucetum valesiacd@cakverdi, Vural et Adiguzel

Alpine

Carici-Astragaletum jodostachyéural, Ocakverdi, et Adigizel

Minuartio-Artemisetum splenden¥&iral, Ocakverdi et Adigiizel

Carici-Oxytropetum albana®ural, Ocakverdi et Adigiizel

Shrub

Rosetum canina-ibericaéural, Ocakverdi et Adiguzel

Meadow

Agrostio-Caricetum acutiformi8diguizel, Vural et Ocakverdi

Trifolio-Agrostietum stolonifera@diguizel, Vural et Ocakverdi

Caricetum ovalo-melanostachyaeigizel, Vural et Ocakverdi

Mentho-Caricetum orbiculariddigtzel, Vural et Ocakverdi

Bromo-Nardetum strictaddiglzel, Vural et Ocakverdi

Marsh

Phragmito-Menyanthetum trifoliatakdigiizel, Vural et Ocakverdi

Geranio-Heracleetum trachylomaeligizel, Vural et Ocakverdi

Veronico-Calthetum polypetalafigizel, Vural et Ocakverdi
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Kisir Dagi'nin (Kars - Ardahan) vejetasyonu
Ozet
Kisir D&, kuzey ve batisi Cildir (Ardahan), gineybatissi& dgu ve guneydgusu da Arpacay ilgesinin

(Kars) sinirlari icerisindedir. 3200 m yukseklplan Kisir D&, Avrupa-Sibirya veiran-Turan floristik bolgelerinin
kesktigi gecks kusaginda yer alir. Dgin biylk kesiminde Kafkasya elementlerine rastlasmimargmen guney bakili
yiiksek kesimlerindéran-Turan elementlerine daha sik rastlanir. Kisigive cevresinde karasal iklim hilkiim siirer.
Bdlgede 2000-2003 yillari arasinda yapilarstaraa sonucunda @abozkiri, alpin, cal, ¢ayir ve bataklik vejetasyon
olmak Uzere 5 ¢it vejetasyon tipi ve bunlara ait bitki bigli diizeyinde 22 sintakson belirlenytii. Braun-Blanquet
metoduna gore betimlenerek siniflandirilan buldetin hepsi bilim dinyasi icin yenidir.

Dag Bozkiri

Hieracio-Scabiosetum caucasic&rakverdi, Vural et Adigiizel

Galio-Cephalarietum procera®cakverdi, Vural, et Adiguzel

Artemisie Stipetum tirsa@®cakverdi, Vural et Adigiizel

FestuceOnabrychetum viciifolia®cakverdi, Vural et Adiguzel

FestuceCampanuletum sibirica®cakverdi, Vural et Adigizel

AlchemilloBrometum variegatu®cakverdi, Vural et Adigizel

FestuceThymetum transcaucasic@&xakverdi, Vural et Adigizel

Minuartio-Festucetum brunnesce@icakverdi, Vural et Adigiizel

AlchemilloCirsietum ciliataeOcakverdi, Vural et Adigtizel

Scorzonerdrestucetum valesiacdgcakverdi, Vural et Adiguzel

Alpin Vejetasyon

Carici-Astragaletum jodostachyéural, Ocakverdi et Adiglzel

Minuartio-Artemisetum splendent&iral, Ocakverdi et Adiguzel

Carici-Oxytropetum albana®ural, Ocakverdi et Adigiizel

Cal Vejetasyonu

Rosetum canina-ibericadural, Ocakverdi et Adiguzel

Cayir Vejetasyonu

Agrostio-Caricetum acutiformiddigtizel, Vural et Ocakverdi

Trifolio-Agrostietum stolonifera@ddiguizel, Vural et Ocakverdi

Caricetum ovalo-melanostachyaeigizel, Vural et Ocakverdi

Mentho-Caricetum orbicularigdigizel, Vural et Ocakverdi

Bromo-Nardetum strictaddigizel, Vural et Ocakverdi

Bataklik Vejetasyonu

Phragmito-Menyanthetum trifoliatakdigiizel, Vural et Ocakverdi

Geranio-Heracleetum trachylomaeliguzel, Vural et Ocakverdi

Veronico-Calthetum polypetalafigizel, Vural et Ocakverdi

Anahtar kelimeler: Vejetasyon , Kars, Ardahan, Kisir BaTurkiye
1. Giris

Kisir dgginin yer aldg Dogu Anadolu bélgesi, iklim kgaklarinin gegi zonunda bulunur ve yiksek ga
silsileleri burada birbirine kawgur. Geng bir alan kaplayan Kisir g@a farkl yikseltilerde tepelere sahiptir.
Kuzeydgusunun Cildir Goli'ne yaslanmasi mikroklimasit#éi gini arttirir. Bu durum bitki tdrleri ve floristik
kompozisyon zengintine yol acar.

Kisir Dagi'ndan betimlenen bitki birlikleri ve bunlarin elajlleri, bolgede yapilacak benzeri gahalara
temel kaynak olgturacaktir. Tirkiye vejetasyon haritalarinin hanrhasinda, boélgenin bitki ortiisiine dayali habitat
tiplerinin belirlenmesinde, arazinin kullanim agdan dgerlendiriimesinde, korunmasi gereken yerler veetiglilgili
verilerin olwturulmasinda, erozyon ve benzeri cevre sorunlargdiriimlenmesinde katki @ayacaktir. Ayrica az
bilinen Dgzu Anadolu bolgesi vejetasyonuyla ilgili dnci bikgiin oluismasinda 6nemli yer tutacaktir.

Kuzeydgu Anadolu'nun genelinde ol@u gibi Kisir dginda da step ve yuksek @aayirlari geni alanlar
kaplar. Vejetasyon c¢ahalari eksik olan bu alanlarda sintaksonomik aciddggerlendirme zorluklariyla
karsilasiimaktadir. Oncelikle bélge ve yakin cevresindelj@apbenzer caymalar Ocakverdi (1994), Tath (1984, 1985,
1987) dikkate alinmgtir. Ayrica Kisir D&l, Avrupa-Sibirya fitoc@rafik bolgesinin kajik sektériine sinir ourdugu
icin Ocakverdi (2001), Vural (1996), Handel-Mazgftio08, 1909) ve Atalay’'in (1983, 1985) saialarindan da
yararlaniimgtir.

H. Ocalverdi et al., Vegetation of Kisir paKars-Ardahan / Turkey)
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Sekil 1. Arastirma alaninin cgrafi haritasi.

Kisir DagI'nin genk eteklerinde, cok sayida kiiguk derelerle zengikawaklari vardir. Bu durum, zengin
otlaklara sahip bu ga besiciler icin oldukca cekici kilmaktadir. Akatada derin yarilmy vadilerin gagi kisimlarinda
yelpazelegeklinde geny birikinti konileri olusmustur. Birikintiler aliivyal karakterli oldgu i¢in yuksek rakima gamen,
tarim icin elverglidir. Dagin geneli yiksek dacayirlariyla kaplidir. Ygish, sisli ve serin hava alanin devamlisije
kalmasini sglar. Bu da otlatmaningar baskisina @men dg erozyona kay daha direncli hale koyar. 2500-3200 m
yikseklikteki subalpin ve alpin katlardaki dik yagterda, yercekimi etkisi altindakisare cakil kaymalargeklindeki
erozyon bdlgelerine rastlanir.

Yillik ortalama sicaklik 2.8C olan Ardahan’da en sicak ay 33@ile Agustos, en sauk ay da -39.8C ile
Ocak ayidir. Arpacay'in yillik ortalama sicailise 5.1°C, en sicak ay 34 % ile Temmuz, en sk -32.6°C ile Ocak
ayidir. Yillik yagis miktari Ardahan’da 511.9 mm, Arpacgay’'da 396.5 mimBlitki yayilisinda y&isin mevsim ve aylar
icerisinde duzenli dalisinin dnemi, bdlgenin en yiksek yeri olan Kisigidee cevresinde daha da artmaktadirg Da
Rusya ve Karadeniz Uzerinden gelen kuzeybati yddeiayel rizgarlarinin etkisi altindadir. Bu nedeslkep
vejetasyonu ile ortilli topgan suyu evapotransprasyonla kisa sire igin azalaradkliga neden olur. Kisir ggna daha
uzak ve 1700 m rakimli Arpacay’da da kisa siretakuddnem olmasinagmen genelde bdlgenin dizenligyarejimi
nedeniyle vejetasyona bahar ve yaz aylari boyueghgorinim hakimdir.

Arpacay ile Kisir D&’nin zirvesi arasinda yakjik 20 °C sicaklik farki bulunmaktadir (Ocakverdi 2001).
Buna gore Arpacay’da yilin 5 ayl donlu ve 5 ayl ddma olasilgindadir. Ardahan’da 6 ay don, 6 ay da don olma
olasilgl vardir. Kisir dginda ise yilin 9 ayi donlu, geri kalan 3 ayindadda olma olasifit s6z konusudur. Demek ki
Kisir dginda yilin tim aylari bitkilerde fizyolojik faaliylerin durdgu ya da yavgadigi donem olarak kabul
edilebilir. Cunkld bu sicakliklar ekolojik tolerandistik bitkilerin metabolik faaliyetleri igin yeterli egildir. Ancak
Kisir dgginin buaydk boluma 7-8 ay (Ekim-Mayis arasi) kantdikiidir ve bu kar ortusu vejetasyogiddetli ayazdan
korumaktadir (Vural 1996).

Kisir da fitocografik olarak Iran-Turan bdlgesinin @a Anadolu Yuksek Dgari sektorl icerisindedir
(Zohary 1973). Ancak Avrupa-Sibirya fitogmfik bdlgesinin Kaofik sektoriine yakin oldiundan korgu
ekosistemlerin etkikgmi sonucu florada Iran-Turan elementi % 22.5 vaupa-Sibirya elementi de % 22s8klinde
ilging ve isabetli gegizonu boélgesi ortaya cikgtir. Ayrica floranin yaklgik % 4’ i odunsu, % 96’ si otsu bitkilerden
olusmasina kagin otsulardan sadece % 11.3'l tek yillik iken %7440k yillik bitkilerdir (Ocakverdi 2001). Bu dum
dagin biyik béliminin step vejetasyonu ile ortili glchwu ve bitkilerin yukseklikle ¢ok yilliklar arasiaddgru
orantili kuralina uygun olarak yayiffini gésterir.

Kisir dgzinin Cildir géliine girdii kuzey ve kuzeydgu yamaclarinin dinda orman ve call vejetasyonu
yoktur. 1980-2200 m arasind®osa caninave Rosa ibericanin hékimiyetinde cali vejetasyonu yaygindir. Bunun
disinda d&n 1800-3000 m arasindaki derin toprakli tim ydnkstep vejetasyonu hakimdir. Akarsu kaynaklarinin
suladg! sulu ¢ayir vejetasyonu 1800-2400 metrelerde yaygi Kisir dginda 1800 metrede géller ve ¢evresindeki
hidrofit vejetasyonu ile 3000-3200 m yuksekliklenggyilan alpin vejetasyonu olmak Uzere toplam ®tasyon tipine

H. Ocalverdi et al., Vegetation of Kisir paKars-Ardahan / Turkey)
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ait 22 bitki birligi belirlenmitir. Ancak kuzeydgu Anadolu’nun kuzeyden etkilenen bu kesiminde ‘asgbn
argtirmasi bulunmamaktadir. Bu durum sintaksonomilegatilerin karakter trlerini ayirmamizda engel ofinr.

2. Materyal ve yéntem

Kuzeyd@gu Anadolu’nun en yuksek yeri olan Kisir §ada yapilan argirma 2000-2003 yillarinda yapilan
arazi verilerine dayanmaktadir. Bolgeningcafi ve jeolojik durumu, M.T.A. Enstitist Kars vevalisinin jeolojik
etidunden elde edilgtir (Kutlu 1955). Alanin iklimi ile ilgili veriler, Devlet Meteorolojilsleri Genel Mudurlgu
arsivlerinden alinmgtir. Biyoiklimsel sentez icin, Ardahan ve Arpacay'iklimsel verileri kullanmilmgtir. iklim
diyagramlari Gaussen metoduna gore cizifniklim tipi Emberger'e gére yorumlangtir (Akman 1990).

Alandaki bitki birliklerini temsil eden yerlerderiiaan toprak 6rnekleri Ankara Toprak ve Gubre Merke
Arastirma Enstitistinde analiz ettirilgtir (Tablo 1, 2).

Vejetasyon capmasinda drnek parsellerin secilmesi ve vejetasgbiolarinin hazirlanmasi Braun-Blanquet
metoduna gére yapilgtr (Braun-Blanquet 1932). Ornek parsel gékieri cayirliklar ve batakliklar icin 16 f
bozkirlar ve alpin vejetasyon icin 100° we caliliklar icin 225 malinmstir. Toplanan ve tis edilen bitki drnekleri
GAZl herbaryumunda muhafaza edilmektedir. Bitkilikierinin adlandiriimalari Bitki Sosyolojisiisimlendirme
Kodundaki kural ve dnerilere gére yapiftm (Weber et al. 2000).

Tablo 1. Bitki birliklerine ait topraklarin fiziksel analigonuclari

S =

No| = é €2 % Bitki Birlikleri

Slslc|2/ 2|3 % 2|58
1 |59,87| 28,74/ 11,39 SL | 2,03/ 104,50 5,56| 6,51| 0,881| Agrostio-Caricetum acutiformis
2 |35,38|31,90/32,72| CL |1,74|103,47|5,58| 6,40( 0,404| Minuartio-Festucetum brunnescenti
3 128,36/48,76/22,88| L |3,27|106,54]5,98|6,70| 0,561 Minuartio-Festucetum brunnescenti
4 |26,62/49,92| 23,46/ L |5,88|111,76|5,32|6,08| 0,393 Rosetum canino-ibericae
5 136,92/ 39,46/ 23,62| L |6,59|113,17|5,24|6,24| 0,482 Rosetum canino-ibericae
6 [39,70|45,77/14,53| L |5,59|111,18|5,32|6,88| 0,885| Artemisio-Stipetum tirsae
7 |43,08/48,06| 8,86 | L | 3,47 158,67|5,89|6,68|0,561| Festuco-Onobrychetum viciifoliae
8 |51,40| 25,66|22,94| SCL| 3,51| 107,02| 5,73| 6,33| 0,426| Festuco-Campanuletum sibiricae
9 |38,87/29,31|31,82| CL |2,12|104,24|5,77|6,53| 0,428| Galio-Cephalarietum procerae

(=Y
o

38,99(41,77/19,24| L |5,96|111,92 5,73|6,57| 0,763| Carici-Oxytropetum albanae

=
=

60,12(19,71| 20,17/ SCL| 2,07| 104,15| 4,63| 6,24| 0,337| Minuartio-Artemisetum splendentjs

[N
N

22,02|49,69| 28,29 CL |4,17|108,34|5,23| 6,45| 0,561| Minuartio-Festucetum brunnescenti

[y
w

50,34/ 32,50/ 17,16/ L |3,63|107,27|5,60|6,87| 0,505| Achilleo-Brometum variegatus

H
S

30,03| 34,25| 35,72| CL |4,56| 109,11 5,63|6,57| 0,337| Scorzonero-Festucetum valesiacae

[N
(6}

24,31/ 48,56|27,13| CL |3,72/107,45| 5,54| 6,42| 0,381| Scorzonero-Festucetum valesiacae

[y
o

23,23/ 65,64 11,13/ SCL|5,41| 110,81 5,21] 6,30| 0,370| Carici-Astragaletum jodostachys

[
~

34,52| 35,62 29,86 CL |4,56| 161,39 5,25| 6,45| 0,281| Galio-Cephalarietum procerae

[y
00}

35,72/ 42,93/ 21,35 L |3,85|107,7015,27| 6,60| 0,415| Hieracio-Scabiosetum caucasica¢
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Tablo 2. Birlik topraklarinin kimyasal analiz sotarg

COZUNEBILIR IYONLAR (me/l)

Bitki Birlikleri
No

Kalsiyum (Ca*?)
Magnezuym (Mg*?)
Sodyum (N&a™)

Potasyum (K™

Toplam Katyonlar
Bikarbonat (HCO 3)
Klorur (Cl )

Siilfat (SO,

Bor (B) ppm

Katyon degisim kapasitesi
(me/100 g)

Degisebilir Sodyum iyonu (%)

w
o
=)
o
-
o

0,38| 24,87

o
ol
o))
o
\‘
a

1,75

=
N
o
o
o)
>

9,37/6,27 Agrosto-Caricetum acutiformis

2,421 1,25|0,29/0,45|4,41| 2,85|1,25|0,31|0,37| 17,49| 2,43| Minuartio-Festucetum brunnescenti

4,04| 0,86/ 0,26/ 0,92(6,08| 4,13| 1,75| 0,20| 0,69 29,72| 2,48| Minuartio-Festucetum brunnescenti

2,53/ 1,15/0,35/0,16|4,19|1,74| 2,13/ 0,32| 0,68| 35,71| 2,86| Rosetum canino-ibericae

3,54|1,17/0,48|0,16| 5,35| 2,85| 2,13/ 0,37| 0,90| 41,67| 2,73| Rosetum canino-ibericae

5,56 1,31|1,52| 0,44| 8,83/ 5,13| 3,63/ 0,07| 0,32| 44,53| 0,68| Artemisio-Stipetum tirsae

3,74/ 0,87|0,35/0,92|5,88| 3,56| 2,25| 0,07| 0,38 32,95| 1,45| Festuco-Onobrychetum viciifoliag

2,02|1,66|0,54/0,34|4,56|2,85|1,63|0,08]0,57| 22,02| 1,74| Festuco-Campanuletum sibiricae

O© |0 | N O || b~ W | DN| P

2,631,78| 0,74/ 0,42| 5,57| 3,56| 1,88| 0,13( 0,83| 24,23| 1,19| Gjio-Cephalarietum procerae

(=Y
o

5,05| 2,06/ 0,35|0,30| 7,76/ 4,13| 3,00/ 0,63/ 0,41| 29,76| 2,83| Caricio-Oxytropetum albanae

=
=

1,62|1,23|0,63|0,58|4,06|1,71| 2,25| 0,10/ 0,30| 22,32| 1,44| Minuartio-Artemisetum splendentjs

[N
N

3,54/ 1,37/0,52/0,38|5,81| 3,14| 2,50(0,17| 0,40| 20,18| 2,47| Minuartio-Festucetum brunnescenti

=
w

3,23/ 0,69|0,44|0,76|5,12| 2,85| 2,25| 0,02/ 0,62| 24,61| 2,63| Achilleo-Brometum variegatus

H
a

1,72|1,22/0,50|0,24| 3,68| 1,74/ 1,88| 0,06| 0,24| 19,58| 2,66| Scorzonero-Festucetum valesiacae

[N
(6}

2,32/ 1,11/ 0,53/ 0,26| 4,22| 1,85| 2,28| 0,09| 0,45| 32,71| 2,45| Scorzonero-Festucetum valesiacae

[y
o

2,27/ 0,91|0,56|0,24| 3,98/ 1,57| 2,38/ 0,03| 0,21| 21,77| 2,49| Caricio-Astragaletum jodostachys

=
~

1,52| 1,33 0,35/ 0,10] 3,30/ 1,28| 2,00| 0,02| 0,46| 18,60| 2,48| Galio-Cephalarietum procerae

[N
(ee]

2,83/ 1,19/0,41|0,24|4,67| 2,14| 2,13/ 0,40/ 0,30| 24,68| 2,77| Hieracio-Scabiosetum caucasica¢

3. Bulgular

3.1. D& Bozkiri

3.1.1.Hieracio-Scabiosetum caucasicd®cakverdi et al. ass. nofTablo 3; Tip: Ornek parsel 1756)

Birligin dominant bitkisi olanScabiosa caucasic8ieb., Kisir dginin Cildir goéline acilan Gulylzi
vadisinin kuzeye bakan % 10-2gimli giiney yamacinda yaygindir. Vadinin suya yak@®0-2200 m. gesli ginde ve
2 km. uzunlgundaki nemli topraklarinda yesgmistir. Scabiosa cacucasida&yonomik olarak rekabet yoluyla floristik
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kompozisyonu kontrol edemeiitiden habitati % 100 odlildur (Tablo 3). Cunkd mikroklima kallarina sahip
vadinin dguk esimli derin toprakh olmasi da ¢zellikl€estuca valesiac&chleicher ex Gaudin bitkisinin Hagu
doldurarak floristik kompozisyonu kontrol altinaresina yol acmtir.

Birligi israrla temsil eden ve genel yagnlAnadolu olanHieracium tamderenséiub.-Mor. ile Anemone
narcissiflora ssp. narcissiflora L. karakter tirlerdir. Koordinatlari N. 4G9 394 ve E. 48 12 065 olan birlik
30.07.2002 tarihinde alinan 8 6rnek parselle teedilmistir. Kisir daginda kurak devre olmagindan % 100 orli
topraklarda hicbir ¢gt erozyon ve bitkilerde su stresi stz konusgilde. Kum orani digik tinli yapidaki bazaltik
toprakta evapotransprasyon da olngatlan organik madde artar. Kural olarak, organikidege zenginken bazaltik
topraklarin asitiii de artar (Tablo 1). Kisir @a Iran-Turan fitoc@rafik bolgesinin dgu Anadolu yiiksek ddari
sektorint temsil eder. Ancak Avrupa-Sibirya fitgadik bolgesinin kajik sektériine ¢ok yakin olmasi ve bu gegi
bdlgesinde argirmalarin yetersizfii, 6zellikle alyans seviyesinde gerlendiriimesine engeldir (Tablo 3).

Tablo 3. Hieracio — Scabiosetum caucasic#@cakverdi et al. ass. nov. *Tip: Ornek parkeéb6

Ornek Parsel No 1754 1757 1758 1756*1759 1755 1761 1760
Alan Genisligi (m?) 100 100 100 100 100 100 100 100
Y ukseklik (m) 2100 2100 2100 2100 2150 2100 2200 2140
Yon K K K K K K K K

Egim (%) 15 10 10 10 20 10 10 20
Genel Ortils (%) 100 100 100 100 100 100 100 100
Ot Ortii s 100 100 100 100 100 100 100 100
Ot Boyu (cm) 10-50 10-60 10-50 10-50 10-45 10-50 15-60 15-50
Birli gin karakter turleri

Scabiosa caucasica 34 33 44 44 34 34 44 34
Hieracium tamderense +1 +1 +1 11 - +1 +1 +1
Anemone narcissiflora ssp. narcissiflora - +1 +1 +1 12 - 12 12
Hyperico—Thymetalia scorpilii ordosunun karekter tirleri

Pimpinella tragium +1 +1 +1 +1 +1 +1 +1 +1
Astragalo — Brometea sinifinin karakter turleri

Festuca valesiaca 34 34 34 23 34 34 34 34
Bromus tomentellus +1 23 23 22 22 22 22 34
Anthyllis vulneraria 21 11 21 11 11 11 11 11
Minuartia recurva ssp. oreina +1 +1 +1 +1 +1 +1 +1+1
Centaurea triumfettii - - - - - - +1 -
Istirakciler

Melampyrum arvense 11 +1 +1 +1 +1 +1 +1 +1
Centaurea pulcherrima +1 +2 +2 +1 +1 +1 +1 +1
Thymus transcaucasica +1 12 12 12 +1 11 +1 11
Polygonum alpinum - 11 11 +1 12 +1 11 22
Erigeron acer - +1 +1 +1 +1 +1 +1 +1
Campanula collina +1 +1 +1 11 +1 - +1 +1
Euphorbia cardiophylla +1 +1 +1 +1 +1 - +1 +1
Linum hypericifolium +1 +1 +1 +1 +1 - +1 +1
Bupleurum falcatum ssp. polyphyllum +1 +1 +1 +1 +1 - +1 -
Trifolium alpestre 11 22 +2 11 +2 +1 - -
Papaver fugax - +1 +1 +1 +1 +1 - +1
Phleum montanum 11 - +1 11 +1 +1 - -
Helichrysum plicatum ssp. plicatum +1 +2 +1 +1 +1 -- -
Ranunculus caucasicum ssp. subleiocarpum - +1 +1 -+1 - +1 +1
Stachys macrostachya +1 +2 +2 - - - +1 +1
Lotus corniculatus - +1 +1 - +1 +1 +1 -
Koeleria gracilis - +1 +1 +1 - +1 +1 -
Iris spuria ssp. musulmanica - +1 +1 +1 +1 +1 - -
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Erysimum leptophyllum - +1 +1 - +1 - +1 +1
Dianthus floribundus +1 +1 - - - +1 +1 -
Fragaria vesca +1 +1 - +1 - +1 - -
Trifolium ochroleucum - +1 +1 - - - - +1
Silene marchallii +1 - - - +1 - - +1
Rumex acetosella +1 - - +1 +1 - - -
Plantago lanceolata +1 - - +1 - +1 - -
Zingeria pisidica - +1 +1 - - +1 R R
Pilosella echioides ssp.echioides +1 - - +1 - +1 - -
Cirsium ciliatum ssp. szowitsii +1 - - - - +1 - -
Artemisia absinthium +1 - - - - +1 . .
Anemone albana - - - +1 +1 - - -
Poa caucasica +1 - - - - +1 - -
Alchemilla minusculiflora - - - - - - +2 +1
Astragalus viciifolius - +1 +1 - - - - -
Rosa iberica +1 - - - - - - -
Galium verum +1 - - - - - - -
Euphrasia pectinata +1 - - - - - - -

3.1.2. Galio-Cephalarietum proceragdcakverdi et al. ass. nov. (Tablo 4;Tip: Ornek phig51)

Cephalaria proceraFisch. et Lall. tiri Kuzeydm Anadolu dglarinin mikroklimatik kayalik alanlarinda
yaygindir. Kisir dainda batidan dauya uzanan Dgkdy vadisinin glineye bakan kuzey yamaci ile cokzbemrkolojik
kosullari olan Gilyuzi vadisinin yine glineye bakan dyuzyamacinda yayilgtir. Yaklasik 200 cm. boylanan
Cephalaria proceraher iki vadinin 2100-2450 m. kayalik zemininde9%-100 o6rt§ olusturmustur. Bu hékimiyetle
zemin florasini kontrol efiinden birey sayisinin agtni engellemjtir. Her ne kadar vadilerin mikroklimatik kuallari
zemine tur zengingi kazandirsa da zemindeki uzun giin bitkileri kokatgetine giremeyecek kadar kicik otsular olup
tekerrtr-bolluk durumlari da zayiftir (Tablo 4).

Oysa Cephalaria procera kuvvetli dallanmalar ve yiksek vitalite ile sosyabsini giclendirerek hem
habitatin gigini kontrol eder hem de 6zellikle cok sik afdutaslik cukurlarda yapraklarindan biriken organik artik
yoluyla diger bitkilerin ni olusturmasini engeller.

Galio-Cephalarietum proceradirliginin karakter turlerinderGalium verumL. ssp. glabrescensEhrend.,
ekolojik toleransi gegibir Iran-Turan elementi olup birlik icerisinde ydak tekerrire sahiptiStachays iberic8ieb.
ssp.georgicaRich. fil. tiriinin yayil alani Kafkaslar ve Diu Anadolu,Thymus transcaucasici&onniger Gurcistan
ve Kuzeyd@u Anadolu’da yaygindir. Birgin Dagkdy vadisindeki boliminin GPS koordinatlari N 88 12.3' ve E
43° 03 46.3 olup 29.07.2000 tarihinde 9 drnek parsel (No.1%604), Gulyizl vadisindeki béluminun ise N? 46
9.98' ve E. 43 03 3.35' olup buradan da 29.07.2002 tarihinde 7 6rnek pdMe 1746-1753 arasi) yapildi. Kisir
daginda kurak dénemin olmamasi ve kgiti zemini tamamen 6rtmesi erozyonu 6nlgimi Kum orani digik bazaltik
topraklarda biriken organik madde havalanmay! dadein asiditeyi de yikseltgiir (Tablo 1).

Once de belirtildii gibi ekose cayirlar ve yiiksek @acayirlari ile subalpin ve yiiksek gateplerinin analizi,
bolgede yapilacak ¢amalara bghdir.

Birli gin AstragaleBrometeaQuezel 1973 sinifi ve bunaghaHyperico Thymetalia scorpiliiAkman, Quezel,
Yurdakulol, Ketenglu, Demirdrs 1987 ordosu ile temsil edilmesi bekleitir. Oysa ayni sinifi©nobrycho armeni
Thymetalia leucostondrdosu da burada temsil ediktii. Ozellikle QuerceteaPubescenti§Obert, 1948) Doing Kraft
1955 sinifinin gicla vagh, Kisir da&inin ne derece kogn ekosistemlerden etkilergihi, burada sintaksonlarin
eksiksiz analizinin gu¢ oldiwnu ve alyans belirlemenin de ¢ok sayidasgad gerektirdiini gosterir.

3.13.Artemisio-Stipetum tirsaeOcakverdi et al. ass. nov. (Tablo 5;Tip: Ornek phi$81)

Stipa tirsa Steven, kserofit karakterli gir Stipa tirlerine rgmen ya&is rejimi dizenli olan Kuzeydiu
Anadolu yuksek d& steplerinde yaygindir. Ekolojik igte Festucaturleriyle benzer oldgundan daima yan yana
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yayilirlar. Dakdy vadisinin giineydgusunda 2400-2500 m. ile Zinzal yaylasinda 2100-245Q/Uksekliklerin her
ikisinde deFestucanin kesildigi alanlarda birlikler olgturmustur. Ctinki steplerin derin topraklarinBasticatirlerinin
yer rekabetininStipaturlerinin de ekolojik toleransinin daha ylkseku@anu gosterir.

Bolgede kurak doénemin bulunmamasg sslan birlik topr&mnin surekli nemli kalmasina ve floristik
kompozisyonda zengir@é yol acmgtir. Bu durum kum orani gk olan bazaltik toprakta erozyonu engelleyen ve
Artemisia absinthiumL. bitkisinin 6rti-bollgunu destekleyen dnemli etkendir. Clnkd bu bitki lejdo tdleransi
yiiksek olan gegiyayilisli bir bitki olmasina rgmen iklimi iliman nemli habitatlarda sosyabiliteiglrur. Tek tabakal
vejetasyon katindan ajan birligin GPS koordinatlari N £000 8.88 ve E 43 12 0.28' dir. Egimi % 10-60 olan
birlik habitatr % 90-100 oOrtlii olup organik maddeyi zenginkadigi icin toprasin asiditesi artmgtir (Tablo 1).
Karakteristik yuksek dastepi olanArtemisicStipetum tirsaebirligi daha dnce de belirtilen nedenlerden bir alyansa
dahil edilemedi.

Oysa Cephalaria procera kuvvetli dallanmalar ve yiksek vitalite ile sosyabsini giclendirerek hem
habitatin gigini kontrol eder hem de 6zellikle cok sik afdutaslik cukurlarda yapraklarindan biriken organik artik
yoluyla diger bitkilerin ni olusturmasini engeller.

Galio-Cephalarietum proceradirliginin karakter turlerinderGalium verumL. ssp. glabrescensEhrend.,
ekolojik toleransi gegibir Iran-Turan elementi olup birlik icerisinde ydak tekerriire sahiptiStachays iberic8ieb.
ssp.georgicaRich. fil. tiriiniin yayil alani Kafkaslar ve Diu Anadolu,Thymus transcaucasici&onniger Gurcistan
ve Kuzeyd@u Anadolu’da yaygindir. Birgiin Dagkdy vadisindeki boliminin GPS koordinatlari N 88 12.3' ve E
43° 03 46.3 olup 29.07.2000 tarihinde 9 6rnek parsel (N0.1%804), Glilylizt vadisindeki béluminin ise N? &8
9.98' ve E. 43 03 3.35' olup buradan da 29.07.2002 tarihinde 7 6rnek pdMe 1746-1753 arasli) yapildi. Kisir
daginda kurak dénemin olmamasi ve kgiti zemini tamamen 6rtmesi erozyonu 6nlgimi Kum orani digik bazaltik
topraklarda biriken organik madde havalanmayi dadedn asiditeyi de yukseltgiir (Tablo 1).

Once de belirtildii gibi ekose cayirlar ve yiiksek dacayirlari ile subalpin ve yiiksek gateplerinin analizi,
bolgede yapilacak ¢amalara bghdir.

Birli gin AstragaleBrometeaQuezel 1973 sinifi ve bunaghaHyperico Thymetalia scorpiliiAkman, Quezel,
Yurdakulol, Ketenglu, Demirdrs 1987 ordosu ile temsil edilmesi bekleitir. Oysa ayni sinifi©nobrycho armeni
Thymetalia leucostondrdosu da burada temsil ediktii. Ozellikle QuerceteaPubescenti§Obert, 1948) Doing Kraft
1955 sinifinin gicla vagh, Kisir da&inin ne derece kogn ekosistemlerden etkilergii, burada sintaksonlarin
eksiksiz analizinin gu¢ oldiwnu ve alyans belirlemenin de ¢ok sayidasgad gerektirdiini gosterir.

3.13.Artemisio-Stipetum tirsaeOcakverdi et al. ass. nov. (Tablo 5;Tip: Ornek phi$81)

Stipa tirsa Steven, kserofit karakterli gir Stipa tirlerine rgmen ya&is rejimi dizenli olan Kuzeydiu
Anadolu yuksek d& steplerinde yaygindir. Ekolojik igte Festucaturleriyle benzer oldgundan daima yan yana
yayilirlar. Dakdy vadisinin giineydgusunda 2400-2500 m. ile Zinzal yaylasinda 2100-245Q/Uksekliklerin her
ikisinde deFestucanin kesildigi alanlarda birlikler olgturmustur. Cuinkii steplerin derin topraklarinBasticatirlerinin
yer rekabetininStipaturlerinin de ekolojik toleransinin daha yiksekugdnu gosterir.

Bolgede kurak donemin bulunmamasg alan birlik toprginin surekli nemli kalmasina ve floristik
kompozisyonda zengir@é yol acmgtir. Bu durum kum orani gk olan bazaltik toprakta erozyonu engelleyen ve
Artemisia absinthiumL. bitkisinin orti-bollgunu destekleyen dnemli etkendir. Clnkid bu bitki lefdo tdleransi
yuksek olan gegiyayilish bir bitki olmasina rgmen iklimi iIhman nemli habitatlarda sosyabiliteiglrur. Tek tabakali
vejetasyon katindan alan birligin GPS koordinatlari N £000 8.88' ve E 43 12 0.28' dir. Egimi % 10-60 olan
birlik habitatr % 90-100 oOrtlii olup organik maddeyi zenginkgdigi icin toprasin asiditesi artmgtir (Tablo 1).
Karakteristik ylksek dastepi olanArtemisicStipetum tirsaebirligi daha dnce de belirtilen nedenlerden bir alyansa
dahil edilemedi.
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Tablo 5. Artemisio - Stipetum tirsae Ocakverdi et al. ass. nov. *Tip: Ornek parsé81

Ornek Parsel No
Alan Genisligi (m?)
Yukseklik (m)

Yon

Egim (%)

Genel Ortils (%)
Ot Boyu (cm)

1678 1677
100 100
2200 2120

K G
20 10
100 100

1679 1681*1680 1682 1684 1685 1683 1566 1565

100
2200
K

20
100

100 100 100 100 100 100 100 100
2270 2250 2300 2335 2400 2320 2380 2
D KD G G GD G D GD

30 20 15 25 25 20 5 5
100 95 90 100 95 100 100 95

15-60 15-50 15-60 15-60 15-50 15-50 10-50 10-50 10-60 10-40 10-40

Birli gin karakter tirleri
Stipa tirsa
Artemisia absinthium

Hyperico — Thymetalia scorpilii ordosunun karakter tiirleri

Myosotis alpestris ssp. alpestris
Pedicularis comosa ssgibthorpii
Pimpinella tragium

Astragalo — Brometea sinifinin karakter turleri

Festuca valesiaca

Bromus tomentellus

Thalictrum minus

Anthyllis vulneraria

Linum austriacum

Potentilla recta

Veronica multifida

Polygala anatolica

Erigeron caucasicus ssp.venustus
Minurtia recurva ssp. oreina
Scutellaria orientalis

Ziziphora clinopodioides
Helianthemum nummulariifolium
Istirakgiler

Trifolium ochroleucum

Koelaria eriostachya

Plantago lanceolata

Phleum montanum

Gentiana gelida

Cirsium ciliatum ssp. szowitsii
Lotus corniculatus

Dianthus floribundus

Silene marchallii

Tragopogon buphthalmoides
Asperula xylorrhiza

Galium verum

Rumex tuberosus

Ranunculus caucasicus ssp. subleiocarpus
Campanula sibirica

Aster amellus

Centaurea pulcherrima

Carex cilicica

Poa bulbosa

Bubleurum falcatum ssp. polyphyllum
Trifolium alpestre

Serratula radiata

Polygonum alpinum

Thymus kotschyanus

Cerastium dahuricum

Anemone ablana

Pimpinella saxifraga

Prangos ferulacea

Campanula glomerata ssp. hispida
Filipendula vulgaris

Vicia truncatula

Lathyrus cyaneus

Pilosella echioides ssp. echioides

43 32 32 44 44 43 43 33 44 54 54
22 11 - +1 22 22 11 11 11 22 2 2
+1 +1 +1 +1 +1 - - +1 - +1 -

+1 +1 +1 - - - - +1 - +1 -
- - +1 +1 +1 - - - - - -
12 +1 12 12 12 12 22 22 12 +1 +1
21 22 22 +1 +1 22 11 +1 21 +1 +1
+1 +1 +1 +1 - +1 +1 - +1 - -
+1 +1 +1 +1 - +1 +1 +1 - - -
+1 +1 +1 +1 - +1 - - - - -
- - - - - - +1  +1 41 +1 -
+1  +1 o+ - - - - - - - -
22 1 - - - - - - - - -
- - - - - - - - -+l #2
- +1 - - - - - - - +1 -
- - - - - - - +1 - - -
- +1 - - - - - - - - -
- +1 - - - - - - - - -
+1 11 11 +1 11 +1 11 11 11 +1+1
+1 +1 41 41 +1 41 4+l 41 +1 +1+1
+1  +1  +1 41 +1  +1 41 4+l +1 +11 +
+1 41 +1  +1 +1 - +1 41+l +1 o+l
+1  +1 +1  +1  +1  +1  +1 41 +1 +1 -
+1 41 11 41+l - 41+l 41 41 41
+1 0 +1 +1 o+l +1 - +1 +1  +1  +1 41
+1 41 41 - 41 41 11 41 11 41 1+
+1 +1  +1 41+l +1  +1 o+l +1 - -
+1 +1 +1 o+l +1 - +1 +1 +1- +1
+1 +1 +1 11 11 +1 11 +1 11 - -
+1 +1 11 +1 - 11 11 11 - +1 +1
+1 +1 +1 - - +1 - +1 +1 +1 +1
+1 +1 +1 +11 +1 +1 - +1 - -
- +1 +1 +1 11 22 - - +1 +1 +1
- +1 +1 +1 +1 - +1 +1 +1 - +1
11 +1 - - - +1 +1 +1 +1 +1 +1
11 +1 +1 - 11 +1 12 - - +1 +1
+1 +1 +1 - +1 +1 +1 +1 +1 - -
+1 - +1 +1 +1 +1 - +1 - +1 -
+1 +1 +1 +1 +1 - 11 - 11 - -
+1 - +1 +1 +1 - +1 +1 +1 - -
+1 - +1 +1 - +1 - +1 - - +1
22 22 12 12 22 12 - - - - -
+1 +1 +1 - +1 +1 - - +1 - -
+1 - - - +1 +1 - +1 - 11 11
+1 - - +1 - - - +1 +1 22 +1
- - - +1 +1 +1 +1 +1 +1 - -
+1 +1 - - - +1 +11 ++1 - -
+1 +1 - +1 +1 +1 - - - - -
+1 +1 +1 +1 +1 - - - - - -
+1 +1 +1 - +1 - - +1 - - -
- +1 - - - - +1+1 - +1 +1
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Gladiolus kotschyanus
Rumex acetosella
Leontodon hispidus
Cephalaria microcephala
Papaver orientale
Nepeta betonicifolia
Pilosella hoppeana
Hieracium umbellatum
Scabiosa caucasica
Erigeron acer

Euphorbia oblongifolia
Alkanna cordifolia
Epilobium angustifolium
Onobrychis transcaucasica
Primula veris

Poa longifolia

Galatella punctata
Festulolium loliaceum
Melampyrum arvense
Helicthotrichon compressum
Poa pratensis

Agrostis stolonifera
Alyssum repens

Vicia cracca
Peucedanum ruthenicum
Minuartia rimarum
Thymus transcaucasica
Achillea millefolium
Stachys macrostachya
Muscari armeniacum
Poa caucasica

Allium albidum

Helichrysum plicatum ssp. plicatum

inula salicina
Echium russicum
Fragaria vesca

Tek tekerrirlh turler

+1
+1

+1
+1
+1

+1

+1
+1

+1

+1
+1
+1
+1
+1

+1

11

+1

+1

+1

+1

Phlomis tuberosg1678), Helichrysum armenun1678), Silene montbretian§1685), Lathyrus pallescen§1677), Helianthemun
nummulariifolium (1677), Trifolium ambiguum(1566), Campanula collina(1566), Taraxacum crepidiformg1566), Scutellaria

orientalis (1685)

3.1.4.FestuceOnobrychetum viciifoliaeOcakverdi et al. ass. nov. (Tablo 6;Tip: Ornek phai$91)

Anadolu’nun karasal ikliminin hiikiim sirgii orta ve dgu bolgelerinde yaygin ola@nobrychis viciifolia
Scop.istanbul’da da mevcuttur. Bitkinin bu ilging habitatcihi, floristik 6zellgi hakkinda karar vermeyi guighrir.

Ancak Kisir dginda 2550 m. yiikseklikte birlik ojturmasi, ekolojik istginin serin nemli ortamlar oldiw fikrini

vermektedir.

FestuceOnobrychetum viciifoliadirligi Kuzgunlu yaylasi guneyindeki kayalik alanlar timde 2450-2550
metrelerde tek tabakal vejetasyon katigtleur. Birligin habitat toprgi biraz sg ve kumlu olupFestucaicin yeterli

degilse de organik madde bakimindan zengindir. Ancedainik maddenin ag tin bunyeli bazalt topgan gercek
asiditesi olan camur pH’ sini yukselgtii (Tablo 1). Habitatin bu 6zefli hem dominant ola®nobrychis viciifolia
nin hem de ko-dominant oldfestuca valesiacain ekolojik istegine uygun olup birlie ikisinin hakimiyet dereceleri
yaklasik esittir. Habitat topr& derin olmasa da surekli nemli olup erozyon gée#mAyricaOnobrychis viciifolia
morfolojik olarak toprak ylizeyine paralel gédken Festucavalesiacada kendi ni topragzini muhafaza ederek floristik
kompozisyonda tiir agi &nlenmgtir. Bu nedenldé-estucavalesiacabirlige karakter tiir olarak secildi (Tablo 6).

Birli gin GPS koordinatlari N. 2055 481" ve E. 43 09 649 olup 18.07.2001 tarihinde 5 6rnek parsel

uygulandi. Birlgin alyansi belirlenemedi ancak bdlgenin fitgrafik konumu nedeniyle Avrupa-Sibirya yaylii
Alchemillo retinervisSibbaldietea parviflora®&/ural 1996 ordosu da temsil edilmektedir.
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Tablo 6. Festuco - Onobrychetum viciifoliagDcakverdi et al. ass. nov. *Tip: Ornek parsé9d1

Ornek Parsel No 1692 1690 1691* 1693 1694
Alan Genisligi (m?) 100 100 100 100 100
Y tikseklik (m) 2530 2540 2540 2530 2530
Yon K K K K K
Egim (%) 20 5 5 20 30
Genel Ortis (%) 90 95 90 100 85
Ot Boyu (cm) 10-40 10-50 10-40 15-40 10-40
Birli gin karakter tirleri

Onobrychis viciifolia 33 32 22 32 44
Festuca valesiaca 22 22 22 32 22
Hyperico — Thymetalia scorpilii ordosuve Astragalo — Bromoteasinifinin karakter tirleri

Bromus tomentellus 11 11 11 11 11
Myosotis alpestris ssplpestris +1 +1 +1 - +1
Pimpinella tragium - +1 +1  +1 -
Aster alpinus - +1 +1 - -
Alchemillo retinervis — Sibbaldietalia parviflorae ordosunun karakter tirt

Trifolium ambiguum +1 +1 +1 +1 +1
Istirakciler

Carex cilicica 22 12 12 12 12
Campanula sibirica 21 +1 11 21 +1
Peucedanum ruthenicum +1 +1 +1 +1 +1
Plantago lanceolata +1 +1 +1 41 +1
Dianthus floribundus +1 +1 +1 +1 +1
Poa caucasica +1 +1 +1 +1 +1
Silene marchallii +1  +1 41 41 +1
Melampyrum arvense - +1 +1  +1 +1
Poa bulbosa +1 - +1 +1 +1
Anemone albana +1 +1 - +1 +1
Astragalus hyalolepis +1 - +1 +1 +1
Thymus transcaucasicus +1 +2 - +1 +1
Phleum montanum +1 - +1 +1 -
Scabiosa caucasica +1 - - +1 +1
Allium aucheri +1 +1 +1 - -
Cerastium dahuricum +1 +1 +1 - -
Pimpinella saxifraga +1 +1 - +1 -
Minuartia rimarum var. rimarum +1 +1 +1 - -
Tragopogon aureus +1 +1 - - +1
Coronilla varia ssp. varia +1 +1 +1 - -
Trifolium ochroleucum +1 +1 - - -
Cirsium ciliatum ssp. szowitsii +1 - - - +1
Ranunculus caucasicum ssp. subleiocarpum - +1 - +1-
Koeleria erostachya - - - +1 +1
Campanula glomerata ssp. hispida +1 +1 - - -
Asperula xylorrhiza +1 - +1 - -
Euphrasia pectinata +1 - - +1 -
Alopecurus textilis - +1 +1 - -
Papaver lateritium +1 - +1 - -
Scorzonera seidlitzii - +1 - - +1
Lotus corniculatus - - - +1 -
Arenaria dianthoides - +1 - - -

3.1.5.Festuco-Campanuletum sibirica®cakverdi et al. ass. nov. (Tablo 7; Tip: Orneksphil698)

Avrupa-Sibirya elementi ola€ampanula sibirical. ssp.hohenackeri(Fisch. & Mey.) Damboldt Dgu
Anadolu’dan Kafkaslara kadar yayilan bir bitkidki akarsuyun arasinda giineye uzanagkdg bayirinda tek tabakali
g0z alici birlik olyturmustur. Habitat toprgr nemli, cakilli ve sathi oldiundan derin toprakl habitatlar sevieastuca
brunnescengTzvelev) Galushko dominant duruma gecenserakolojik ist&gine uygun olanCampanula sibirica
yerlesmistir.
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Bayirin 1530-1550 metrelik daeridinde yayilan birfiin kumlu-Kkilli tin toprazl % 51.4 kadar yuksek kum
ve cakil icerir (Tablo 1). Bu durumun hefrestucabrunnescerimm hékimiyetini azalttgi hem de Campanula
sibirica’nin adaptasyonuna olanakgtadigi sdylenebilir. Ayrica habitatin bu yapisigyaur erozyonuna acik olup genel
oOrtis ve floristik kompozisyonun tiir zayifiina yol agcmgtir (Tablo 7). Birligin GPS koordinatlari, N. 4065 171" ve
E. 43 09 523 olup buradan 19.07.2001 tarihinde 5 6rnek parggulandi. Eldeki verilerin yetersigfi nedeniyle
sintaksonomik ydnden sadegstragalo-Bromete®Quezel 1973 sinifi ile temsil edildi.

Tablo 7. Festuco — Campanuletum sibirica®cakverdi et al. ass. nov. *Tip: Ornek parké98

Ornek Parsel No 1698* 1699 1697 1700 1696 1695
Alan Genisligi (m?) 100 100 100 100 100 100
Y ukseklik (m) 2535 2530 2535 2535 2540 2540
Yon B B B B B B
Egim (%) 15 15 15 25 45 45
Genel Ortils (%) 80 80 85 80 90 80

Ot Boyu (cm) 10-40 10-30 10-35 10-3010-30 10-30

Birli gin Karakter Tarleri

Campanula sibirica 33 32 33 33 32 33
Festuca brunnescens 22 32 32 22 32 32
Astragalo — Brometea sinifinin karakteristikleri

Bromus tomentellus 21 +1 11 11 +1 11
Plantago lanceolata +1 +1 +1 +1 - -
Scutellaria orientalis +1 - - +1 - +1
Myosotis alpestris ssplpestris - - +1 - +1
Anthyllis vulneraria +1 +1 - - - -
Potentilla recta - - - +1 -+l
Aster alpinus - +1 - - - -
Istirakciler

Thymus transcaucasicus 12 22 12 12 12 12
Alyssum repens +1 +1 +1 +1 +1 +1
Dianthus floribundus +1 11 +1 +1 +1 +1
Astragalus hyalolepis +1 +1 +1 +1 +1 +1
Asperula xylorrhiza +1 - +1 11 +1 +1
Anemone albana +1 +1 +1 - +1 +1
Minuartia rimarum +1 +1 +1 +1 +1 -
Galium verum +1 - +1 - +1 +1
Bupleurum falcatum ssp. polyphyllum - +1 +1 +1 -+l
Silene marchallii +1 +1 - +1 +1 -
Centaurea pulcherrima +1 +1 +1 - -+l
Scorzonera seidlitzii - +1 +1 +1 +1 -
Papaver fugax +1 +1 - +1 +1 -
Trifolium ochroleucum +1 +1 - - - +1
Koelaria eriostachya - - +1 +1 +1 -
Muscari armeniacum +1 - +1 - +1 -
Anthemis marchalliana +1 +1 - +1 - -
Carex cilicica - - 22 - 22 22
Pilosella hoppeana +1 +1 - +1 - -
Alopecurus textilis +1 +1 - - - -
Leontodon hispidus +1 - - - +1 -
Pimpinella saxifraga - +1 - +1 - -
Lotus corniculatus - +1 - +1 - -
Poa bulbosa +1 - +1 - - -
Cirsium ciliatum ssp. szowitsii +1 - +1 - - -
Scabiosa caucasica - - +1 +1 - -
Phleum montanum - +1 - - - -
Peucedanum ruthenicum - - - - +1 -
Alkanna cordifolia - - - - +1 -
Primula veris +1 - - - - -
Poa longifolia - - +1 - - -
Poa caucasica +1 - - - - -
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3.1.6.Achilleo-Brometum variegatu®cakverdi et al. ass. nov. (Tablo 8; Tip: Orneksphf729)

Rusya’dan bilinenBromus variegatusBieb. ssp.villosulus (Steudel) P.M. Smith bitkisi Kars bdlgesi ve
Ozellikle Kisir d&ina 6zgu bir tirddr. Oan guneyinde Kizirglu kdyunin bigme dénemine kadar korgdw2550 m.
yiikseklikteki higrofit alanda % 100 6kl ve tek tabakali birlik olgturmustur (Tablo 8). Yiizeyi puriizli olan habitatin
kabarik yerleri daha az su gdicin floristik kompozisyonu désen farkli iki mikrohabitat olgmasina yol acntir.
Fakat su stresi lizerine ortaya ¢ikan tirler asdgbret nj paylaimini dengelenstir.

Bromus variegatussp.villosulusun cukurlarda daha ymn olmakla birlikte her iki mikrohabitatta yayilimas
bu savatan galip ¢ikarak dominant duruma gelmesinin enridineedenidir.

Achilleo-Brometum variegatusirliginin habitati Asustos ayi ortalarina kadar sulanmasirgmen yeterli kum
icerdigi icin havalanmasi da yeterlidir. Ancak tinli kateti bazaltik topraklarin yaygin olgu bdlgede dizenli yas
rejiminin de etkisiyle surekli nemlidir. Bu dururogrgsin organik maddesinin ve dolayisiyla asiditeninmasina yol
acmstir (Tablo 1). Birlikte sintaksonomik yonden detragalo-Bromete®uezel 1973 sinifi ve bunaghaHyperico-
Thymetalia scorpiliiAkman, Quezel, Yurdakulol, Keteglo, Demirdrs 1987 ordosu zayif biekilde temsil edilm
fakat alyans karakteri vermegtii. Birligin GPS koordinatlari da N. 4®4 539" ve E. 43 04 354' olup buradan
26.07.2002 tarihinde 8 6rnek parsel yapstmi(Tablo 8).

Tablo 8 Achilleo — Brometum variegatusOcakverdi et al. ass. nov. *Tip: Ornek parké9

Ornek Parsel No 1724 1725 1726 1729*1730 1727 1728 1731
Alan Genisligi (m? 100 100 100 100 100 100 100 100
Yikseklik (m) 2550 2550 2550 2550 2550 2550 255P550
Yon D D D D D D D D
Egim (%) 5 5 5 5 5 5 5 5
Genel Ortils (%) 100 100 100 100 100 100 100 100
Ot Boyu (cm) 30-50 30-50 20-50 20-50 26-50 20-51h-50 20-50
Birli gin Karakter Tarleri

Bromus variegatus var. variegatus 54 44 44 44 54 444 54
Achillea kotschyissp.kotschyi 22 +2 12 12 12 12 12 11
Pastinaca armerssp.armena +1 +1 +1 +1 - +1 11 +1
Hyperico — Thymetalia scorpilii ordosunun karakter tirleri

Pedicularis comosssp.sibthorpii +1 11 12 +2 +2 +2 +2 -
Nepeta nuda ssp. albiflorum +1 +1 +1 +1 +1 +1 - -
Pimpinella tragium +1 - +1 +1 - +1 - -
Astragalo — Brometeainifinin karakter tirleri

Centaurea triumfettii +1 +1 11 +1 +1 11 +1 11
Thalictrum minus +1 - - - - - - +1
istirakgiler

Galium verum 12 +2 12 +2 12 12 12 +2
Cerastium dahuricum +1 +1 +1 +1 +1 +1 +1 +1
Tripleurospermum collosum - +1 +1 +1 +1 +1 +1 +1
Tragopogon buphthalmoides +1 +1 +1 +1 +1 - +1 11
Erigeron acer +1 - +1 +1 +2 +1 +1 +2
Silene montbretiana 22 +1 21 +1 12 11 - 11
Cirsium ciliatum ssp. szowitsii +1 +1 +1 +1 - +1 +1 +1
Trifolium ochroleucum +1 - 11 11 11 22 11 12
Campanula glomerata ssp. hispida 11 +1 11 +1 +1 11- -
Campanula sibirica +1 +1 - +1 +1 +1 +1 -
Myosotis sicula +1 +1 +1 +1 +1 - +1 -
Rumex crispus +1 +1 +1 +1 +1 +1 - -
Ranunculus paludosus 12 +1 11 22 - 12 22 -
Taraxacum scaturiginosum +1 23 12 12 12 12 - -
Festuca brunescens +1 12 - - 22 12 - 12
Leontodon hispidus - - +2 +1 +1 - +2 -
Arenaria dianthoides +1 +1 - - - - +2 +1
Trifolium aureum +1 22 +1 - +1 - - -
Potentilla inclinata +1 - +1 - +2 - +1 -
Koeleria eriostachya - - - +2 +1 - +2 +2
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Deschampsia caespitosa
Asyneuma rigidum ssp. rigidum
Rumex tuberosus

Poa bulbosa

Lotus corniculatus
Polygonum bistorta
Stellaria persica

Primula armeniaca
Thymus transcaucasicus
Poa angustifolia
Cephalaria procera

+1
+1

+1

+1

+1

3.1.7.Festuco Thymetum transcaucasica®cakverdi et al. ass. nov. (Tablo 9; Tip: Orneksphf 719)

Blyuk bélumunddPoaceadamilyasi mensuplari yaygin olan Kisirgdateplerinin bir kismFestucastepleri,
bir kismi da kawik higrofit tirlerden olgan sulu cayirlardan ibarettir. Her iki grup habiatoprak derinii ve su
icerigi fazla oldigundanThymustrleriicin uygun dgildir. Bu nedenle Kafkas kdkenli ve Kars bolgestmgiThymus
transcaucasicufkonniger, Kisir danda bulunmasina gaen d&in gineyindekiSamiloglu ciftli ginin 2500-2650 m.
sig ve cakill topraklarinda birlik olturmutur. Festuca brunnescenélzvelev) Glaushko bitkisi habitatin derin
toprakli kesimlerinde yayilip biglin ko-dominant karakter tirini glurmustur. Habitatin gimi % 20-40 olup air
otlatmadan kaynaklanan erozyon cakil miktarinirmgtir. Bu durum genel ortili % 100 olan birfiin floristik

kompozisyonunu zayiflatrtir (Tablo 9).

Tablo 9. Festuco—Thymetum transcaucasica@cakverdi et al. ass. nov. *Tip: Ornek parsél9

Ornek Parsel No 1717 1719* 1718 1724 1720 1721 1723
Alan Genisligi (m?) 100 100 100 100 100 100 100
Y ikseklik (m) 2560 2600 2610 2540 2590 2580 2540
Yon GD GD G G D D G
Egim (%) 20 30 20 40 25 20 25
Genel Orts (%) 100 100 100 100 100 100 100
Ot Boyu (cm) 10-40 10-50 10-40 10-50 10-40 5-35 15-60
Birli gin karakter tirleri

Thymus transcaucasica 32 32 32 33 32 33 22
Festuca brunnescens 32 32 32 12 22 32 12
Arenaria holostea ssp. macrantha +1 +1 +1 +1 +1 +1+1
Astragalo — Bromotea sinifinin karakter turleri

Bromus tomentellus 11 21 21 +1 11 21 -
Veronica multifida +1 +1 - +1 +1 +1 +1
Centaurea triumfettii +1 +1 +1 - - - -
Myosotis alpestris ssp. alpestris +1 +1 +1 - - - -
Alchemillo retinervis — Sibbaldietea parvifloraesinifinin karakter tirleri

Trifolium ambiguum +1 +1 +1 - +1 - +1
Istirakciler

Galium verum +1 +1 11 +1 +1 +1 +1
Pimpinella saxifraga +1 +1 +1 +1 +1 +1 +1
Poa caucasica +1 +1 +1 +1 +1 +1 +1
Medicago varia +1 +1 +1 +1 +1 +1 22
Tragopogon aureus +1 +1 +1 +1 +1 +1 -
Plantago lanceolata - +1 +1 +1 +1 +1 +1
Dianthus floribundus +1 11 +1 - 11 11 +1
Bupleurum falcatum ssp. polyphyllum +1 +1 +1 +1 - 41 +1
Silene montbretiana +1 +1 11 +1 - - +1
Lotus corniculatus +1 +1 +1 +1 +1 - -
Nepeta betonicifolia +1 +1 +1 - +1 +1 -
Campanula stevenii 11 11 21 - 11 - +1
Artemisia splendens +1 +1 +1 +1 - +1 -
Cephalaria microcephala +1 +1 +1 - +1 - -
Poa angustifolia +1 +1 +1 +1 - - -
Hypericum armenum +1 +1 +1 - +1 - -
Koelaria eriostachya - +1 +1 +1 - +1 -
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Cirsium ciliatum ssp. szovitsii
Anemone albana

Fragaria vesca

Arenaria dianthoides
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+1 - - +1 - - +1
+1 +1 +1 - - - -
+1 - +1 - - +1 -

+1 +1 +1 - - - -

Silene marschallii +1 +1 +1 - - - i,
Poa bulbosa - - - +1 - - -

Bu nedenle sintaksonolik yonden de zayif kalrolup Astragalo-Brometea Quezel 1973 Akchemillo
retinervis-Sibbaldietea parviflorag€ural 1996 siniflari ile sinirli kalrgtir.
Birligin GPS koordinatlari N. 42054 861' ve E. 43 04 554' olup buradan 19.07.2002 tarihinde 7 ornek

parsel yapilmtir.

3.1.8.Minuartio -Festucetum brunnescentcakverdi et al. ass. nov. (Tablo 10; Tip: Orneksph1554)

Kisir dgsi step vejetasyonunun yuksekgdeatlarinda gesibirlikler olusturanFestuca brunnescer{3 zvelev)
Glaushko, Dgu Anadolu'da yaygindir. Oan farkli yén ve 2600-3150 m. yuksekliklerindeki ride toprakl
habitatlarda ygunlasmistir. Bu durumFestucabrunnesceris ekolojik téleransinin ¢ok gegioldusunun ve edafik
kosullari da klimatik kgullara tercih etgiinin bir gbstergesidir.

Minuartio-Festucetum brunnescentirligi Dagkdy bayiri ile devami olan Kuzgunlu ve Kasthpe
yaylalarinin 2500-2750 m. yikseklikteki derin tdgaada yaygindir. Topraklarin kum ve organik madudigtarlari
ters, organik madde ile de nem ve suya doyjukudogru orantihidir. Boylece organik maddenin anttyerlerde asitlik
artarken, kumun argtl yerlerde ise azalr (Tablo 1, Toprak no.2 ve H).durum dgin guneydgusunda Kizirglu
vadisi yamaclarindagemi % 10-45 olan birlik topraklarinda da benzefdiablo 11, Toprak no.12).

Kisir dgsinda kurak donem olmagindanFestucénin korudigu derin topraklar buralarda yagilyapan sguk
periyot bitkileri icin uygun habitattir. Bu nederfleristik kompozisyonu zengin olup % 90-100 gitiitek vejetasyon
kati gosterir. Ayirdedici karakteristik tir olardl bdlgeye ve bu kallara 6zel olan bitkiler segildi. Bigin Kiziroglu
vadisi béliuminun GPS koordinatlari N.°484 326' ve E. 43 03 847" olup buradan 23.07.2000 tarihinde 10 6rnek
parsel, Dgkoy vadisi boluminun GPS koordinatlari da N? 88 192’ ve E. 43 10 029 olup buradan da 29.07.2000
de 9 drnek parsel yapilgtir.

Minuartio-Festucetum brunnescehbirliginde Astragalo-Bromete®uezel 1973 sinifi ve bunaghaHyperico-
Thymetalia scorpiliiordosunun temsil edilmesi karakteristiktir. Ancakrupa-Sibirya fitocgrafik bdlge yayilsl
Alchemillo retinervis-Sibbaldietea parviflora¥ural 1996 sinifinin da yer almasi, bélgenin gekbnumunda
bulund@unu ve yeterli argirma olmadan alyans belirlemenin giic @dou gdsterir (Tablo 10).

3.1.9.Alchemillo-Cirsietum ciliataeOcakverdi et al. ass. nov. (Tablo 11; Tip: Orneksph1714)

Kiziroglu ciftli gi vadisinin gengleyen ust bélumantin 2650-2800 m. yuksekliklerindggyndir. Eimi % 15—
35 kadar olup topraklari kum ve cakil bakimindakirf@ldugundan erozyon goérilmez. Cok nemli ve derin habitat
topraginda Cirsium ciliatum(Murr.) Moench. sspszovitsii(C. Koch) Petrak bitkisi 40-60 cm. boylanaralkgi kontrol
etmektedir. Bu durunfestuca brunnescenglzvelev) Glaushko bitkisinin agik sahalari dolhak ko-dominant
duruma gecmesine ve yer rekabetiyle habitata ttisirgi engellemesine yol aggtir. O yuzden birlgin floristik
kompozisyonu zayiftir (Tablo 11).

Alchemillo-Cirsietum ciliataebirligini karakterize ederAlchemilla minusculifloraBuser, aynenCirsium
ciliatum ssp.ciliatum gibi bélgenin alpin ve yiiksek gacayirlarinda yaygin bir Oksin elementidir. Bditi floristik
kompozisyonu Kisir danin genel florasinda ol@u gibi Iran-Turan ve Avrupa-Sibirya fitogmafik boélge elementleri
esit olarak temsil etmierdir. Bu ekolojik durum birfiin sintaksonomik yapisinda da acgik¢a gorilmekte@irnki
buradaAlchemillo retinervis-Sibbaldietea parvifloraéural 1996 sinifi ileAstragalo-Bromete®uezel 1973 sinifigé
oranda tir icermektedir (Tablo 11).

Tablo 11. Alchemillo — Cirsietum ciliataeOcakverdi et al. ass. nov. *Tip: Ornek parsél4

Ornek Parsel No
Alan Genisligi (m?
Y ukseklik (m)

Yon

Egim (%)

Genel Ortiis (%)
Ot Boyu (cm)

17121711 1714* 1715 1713 1716
100 100 100 100 100 100
2800 2800 2740 2700 2780 2680
D D G GD G G
30 35 30 15 15 15
100 100 100 100 100 100
10-50 15-60 15-60 15-60 10-40 15-60

. Ocalverdi et al., Vegetation of Kisir PaKars-Ardahan / Turkey)



16 Biological Diversity and Conservation +2 (2009)

Birli gin karakter tirleri
Cirsium ciliatum ssp. szowitsii
Alchemilla minusculiflora

33 32 32 32 44 33
+1 +1 +1 22 +1 +1

Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter tirleri

Cerastium dahuricum

Campanula collina

Campanula stevenii

Tripleurospermum oreades var. oreades
Astragalo — Brometeasinifinin karakter tirleri
Helianthemum nummularium

Veronica multifida

Pedicularis comosa ssp. sibthorpii
Minuartia recurva ssp. oreina
istirakciler

Festuco brunnescens

Bromus tomentellus

Tragopogon buphthalmoides

Koeleria eriostachya

Campanula glomerata ssp. hispida
Asperula xylorrhiza

Stachys iberica ssp. georgica
Ranunculus caucasicum ssp. subleiocarpum
Silene montbretiana

Geranium sylvaticum

Alyssum repens subsp. trichostachyum
Tragopogon aureus

Leontodon hispidus

Thymus kotschyanus

Fregaria vesca

Trifolium ochroleucum

Nepeta betonicifolia

Thymus transcaucasicus

Arenaria dianthoides

Agrostis stolonifera

+1 +1 +1 +1 +1 +1

+1 +1 +1 - +1 -
- - 21 22 11 +1
+1 +1 - - +1 -
+1 - +1 +1 +1 +1
+1 - +1 +1 +1 +1
- - - +1 - +1
- +1 - +1 - -

22 32 32 22 22 32
+1 11 21 22 21 21
+1 +1 +1 +1 +1 +1
+1 - +1 +1 +1 +1
- +1 +1 +1 +1 +1
+1 +1 +1 21 +1 -
+1 +1 +1 - +1 -
+1 +1 +1 -- +1
- - +1 +1 +1 +1
+1 +1 - +1 - +1
+1 +1 +1 - +1 -
- - +1 +1 +1 +1
+1 +1 +1 - - -

+2 22 12 - - -
- 41 - 41 - +1
+2 +2 - +1 - -
- - +1 +1 - -
+1 41 - - - -
+1 +1 - - - -
+1 - - - - -

Bu nedenle bélgede alyans seviyesinde sintaksoinldmehesi bdlgede agarmalarin sirmesine Bhdir.
Birligin GPS koordinatlari, N. 24055 547" ve E. 43 03 736' olup buradan 21.07.2001 tarihinde 6 6rnek parsel

yapilmstir.

3.1.10. Scorzonero-Festucetum valesiac@eakverdi et al. ass. nov. (Tablo 12; Tip: Orneksph1736)

Festuca valesiac&cleicher ex Gaudin, Avrupa ve Asya kitalar ilea@lolu'nun Avrupa-Sibirya fitogiyafik
bdlgesi dsinda geni yayilish bir bitkidir. Genelde step, alpin cayirlar venman acikliklarinin derin topraklarinda
dominant olarak bulunur. Bu ganhabitat spektrumundaki kerisi, 6nce rakim ve iklim bdlgelerinin gdlarina
yiksek téleransindan kaynaklanir. Ayrica kbk giethe baarisi ile de otlatmaya son derece dayaniklidir.

Scorzonero-Festucetum valesiadaidigi Kiziroglu vadisinin 2600-3000 m. yuksekteki derin toprdddytu
yamagclarinda yaygindir. Yayla olarak kullanilannalatlatiimasina kam Festucénin direnci ve % 80-95 Oriii
sayesinde erozyon gorilmez. Birlik tek tabakalegliktriktiire sahip olup yapisal komplefistie zayiftir. Clinki otsu
formlar arasinda girekabeti ¢cok gugli olarFestuca valesiacadiger turleri aralardaki az toprakli acgikliklara
dislamaktadir. Bu hakimiyet @u turlerin tekerririini diirtirken, habitat topganin korunmasini gamistir. Bdylece
organik maddece zengigkn habitat topganin asiditesi de yukselgtir. Killi tin bunyeli bu bazaltik topréan dgsin
yiksek kesimlerinde bulunmasi, strekli rizgarinsgtle havalanmasina kolaylik@amis olabilir.

Birlik habitatinin GPS koordinatlari, N. 2484 539" ve E. 43 04 354' olup buradan 28.07.2002 tarihinde 10
ornek parsel uygulandi. Sintaksonomik yonden de-Tnaran D@u Anadolu yuksek dasektorine dahil olup burada
Astragalo-BrometeaQuezel 1973 sinifi ve buna gha Pediculario-Asterion alpiniAkman, Quezel, Yurdakulol,
Ketenalu, Demirtrs 1987 alyansekillenmistir. Ancak kongusu Avrupa-Sibirya fitocgrafik bolgesi Koik yoresini
karakterize edeAlchemillo retinervis-Sibbaldietea parviflondural 1996 sinifi ile de temsil edilgtir.
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Tablo 12.Scorzonero - Festucetum valesiacaéural et al. ass. nov. *Tip: Ornek parsel 1736
Ornek Parsel No 1732 1733 1736* 1739 1731 1738 1740 1737 1734 1735
Alan Genisligi (m?) 100 100 100 100 100 100 100 100 100 100

Yikseklik (m) 2600 2600 2600 29502600 2950 3000 2930 2600 2600

Yon D D G G D GB G GB GD B
Egim (%) 25 25 10 35 30 25 20 25 20 10
Genel Ortus (%) 95 95 95 90 95 95 90 95 80 90

Ot Boyu (cm)
Birli gin karakter tirleri

5-50 5-30 5-15 5-15 5-60 5-15 5-15 5-15 5-20 5-20

Festuca valesiaca 54 54 55 44 44 44 44 33 33 34
Scorzonera seidlitzii +1  +1 +1 +1  +1 - - - 12 +1
Tragopogon auerus +1  +1 +1 +1 +1 +1 - +1 +1 +1
Pediculario — Asterionalpini alyansinin karakter tiirleri

Myosotis alpestris ssp. alpestris - +1 +1 +1 - +1+1  +1 - -
Pedicularis comosa ssp. sibthorpii +1  +1 +1 - - - - - - -
Astragalo — Brometea sinifinin karakter turleri

Centaurea triumfettii - +1 +1 - - - - +1  +1 +1
Cruciata taurica - - - +1 - +1 - +1 - -
Erigeron caucasicus ssp. venustus - - - - +1 - - -+1 -
Scutellaria orientalis - - - - - - - +1 - -
Veronica multifida - +1 - - - - - - - -
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter trleri

Minuartia aizoides 12 11 +1 +1 22 +1 +1 - +1 +1
Trifolium ambiguum +1 41 +1 +1 - - +1  +1 - -
Anthemis marchalliana +1  +1 - +1  +1 - 12 +1 - -
Istirakciler

Muscari armeniacum +1  +1 +1 +1 41  +1 +1 - +1 +1
Erigeron acer +1  +1 +1 +1 - +1 +1 - +1 +1
Thymus transcaucasicus 12 11 +1 - 22 +1  +1 - 12 +1
Silene marchallii - +1 +1 +1 - +1 - +1  +1 41
Ranunculus caucasicum ssp. subleiocarpum 11 11 11 +1 - - - 11 22
Campanula sibirica +1  +1 +1 - +1 41 - - - 21
Plantago lanceolata +1 41 +1 - +1 - - +1 - +1
Centaurea pulcherrima +1 41 +1 - +1 - - - +1 +1
Arenaria blepharophylla var. parviflora +1 41 +1 - +1 - - - +1 +1
Bromus armenus - - - 12 11 33 23 34 - -
Galium verum - +1 +1 - +1 - - - +1  +1
Cerastium dahuricum - - 11 +1 - +1  +1  +1 - -
Pimpinella saxifraga +1 41 +1 - +1 - - - +1 -
Campanula collina +1  +1 - +1 - - +1 - +1 -
Veronica gentianoides - +1 - +1 - +1 - - +1 +1
Fragaria vesca +1 - +1 - +1 - - - +1 +1
Pilosella echioides ssp. echioides +1 41 - - - - - - +1
Leontodon hispidus +1 41 - +1  +1 - - - - -
Draba bruniifolia ssp. armeniaca - - - +1 - +1 411 + - -
Taraxacum crepidiformes - - - 11 - +1 +1  +1 - -
Asperula laxiflora +1 41 +1 - +1 - - - - -
Scrophularia orientalis - +1 - +1 - - +1 - +1 -
Potentilla adsharica - - - +1 - +1 12 +1 - -
Anthemis melanoloma ssp. trapezuntica - - - +1 - +H1 41 -
Trifolium ochroleucum +1 - +1 - +1 - - - - -
Silene montbretiana +1 - - - +1 - - +1 - -
Anemone ablana +1 41 - - +1 - - - - -
Dianthus floribundus +1 - +1 - +1 - - - - -
Chamaeciadium acaule - - - +1 - +1 +1 - - -
Astragalus incertus - - +1 - - - +1 - - +1
Pedicularis caucasica +1 - - +1 - - - +1 - -
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Sedum pilosum - - - +1 - - +1 +1 - .
Alchemilla minusculiflora - - - +1 - +1 +2 - - -
Rumex tuberosus - - - - - +1 +1 - } -
Campanula glomerata ssp. hispida +1 - +1 - - - - - - -
Carex cilicica - - - +1 - +1 - - - -
Astragalus hyalolepis +1 - - - +1 - - - - -
Pimpinella tragium - - +1 - - - - +1 - -
Astragalus cf. bicolor - - - - - +1 +1 - - .

Tek tekerrurlt turler

Koeleria eriostachya (1737), Bupleurum falcatum. ggpgyphyllum (1731), Alchemilla erythropoda (1733ypericum
armenum (1736), Androsace armeniaca var. armen{a&9), Alopecurus textilis (1734), Helichrysuntatum ssp.
plicatum (1735), Arenaria dianthoides (1734), Branmermis (1734), Centaurea cheiranthifolia varrpurascens
(1737)

3.2. Alpin Vejetasyon

3.2.1. Carici-Astragaletum jodostachys/ural et al. ass. nov. (Tablo 13; Tip: Ornek pafs&5)

Astragalus jodostachyBoiss. & Buhse, Iran-Azerbaycan sinirsidda Van ve Kars'in thk ve kayalik
steplerinde bulunur. Biglin diger karakter turlerindearex cilicicaBoiss. sspcilicica Boiss. Kuzey Irak, Nide ve
Maras disinda tamamen Ogu Anadolu’nun nemli steplerinde yaygin bir bitkidBrammosciadium acauléBieb.)
Boiss. de yine Iran-Kafkasya sinirggida tamamen Kuzey@a Anadolu’nun yuksek rakimli habitatlarinda yaygmnd
Zaten bunlarin birfle sadakatlari, birlik icerisindeki ortu-bolluk vesyabilite durumlarindan asiémaktadir (Tablo
13).

Tablo 13. Carici — Astragaletum jodostachys/ural et al. ass. nov. *Tip: Ornek parsel 1745

Ornek Parsel No 1744 1743 1745* 1741 1742
Alan Genisligi (m?) 100 100 100 100 100
Yikseklik (m) 3000 3000 3050 3000 3050
Yon G - GB - GB
Egim (%) 1 - 1 - 1
Genel Ortis (%) 100 100 100 100 100
Ot Boyu (cm) 5-10 3-10 5-10 5-10 3-10
Birli gin karakter tirleri

Astragalus jodostachys 45 45 45 55 34
Carex cilicica 23 32 22 22 33
Chamaeciadium acaule 11 11 11 11 21
Hyperico — Thymetalia scorpilii ordosunun karakter tirleri

Veronica gentianoides +1 +1 +1 - -
Alchemillo retinervis — Sibbaldietea parviflorae Snifinin karakter tirleri

Campanula collina 11 11 11 21 21
Minuartia aizoides 11 11 11 11 11
istirakgiler

Sedum pilosum +1 +1 +1 - +1
Poa alpina +1 +1 +1 - -
Erigeron acer +1 +1 +1 - -
Anthemis melanoloma ssp. trapezuntica +1 +1 - - -
Alchemilla erythropoda - - - +1 -
Draba brunuifolia ssp. armeniaca +1 - - - -
Pedicularis caucasica - - - +1 -

Ekolojik istekleri benzer olan bu Ug¢ bitki Kisirgain zirvesinden giineye uzanan Kigho bayirinin sirtinda
birlik olusturmustur. Bayirin zirveden ayrilg kisim 3060 metreden itibaren tedrici biirale 3000 metreye kadar iner.
Bu dar seritte yayilan birlgin habitat kaullari, zirvede yayilanCarici-Oxytropetum albanaéirliginin habitat
kosullarina yakin olmasina kan aralarinda dar bir ekoton saha birakarak kesimlarla ayriimglardir. Cinki daha
derin toprakli duzluklerdéstragalus jodostachygi geliserek sahayisgal etmgtir. Zirveye nazaran kum oraninin
distik, organik madde ve asiditenin yiksek olm&ayex cilicicanin 6rti-bolluk ve sosyabilitesini guclendirmeye
yeterli ekolojik kaullardir. Boylece birliin ve sintaksonlarin karakteristik turleriyle % 10@tse ulgan habitatta
ortaya cikan yer rekabeti floristik kompozisyonyizédirakmstir (Tablo 13).
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Carici-Astragaletum jodostachysrliginin GPS koordinatlari N. 2064 582’ ve E. 43 04 766' olup buradan
27.07.2001 tarihinde 5 6rnek parsel uygulandi. Bédéki aratirma yetersizii nedeniyle birlgin sintaksonomik tanimi
tam olarak yapilamadi. Gediusagl 6zelligi ile Hyperico-Thymetalia scorpilibkman, Quezel, Yurdakulol, Keteglal,
Demirdrs 1987 ordosu bir tek tur ile temsil editini Yiuksek d& stepi 6zellginden dolayl dalchemillo retinervis-
Sibbaldietea parviflora®/ural 1996 sinifi da iki tir ile temsil edilgtir.

3.2.2. Minuartio-Artemisetum splendentisVural et al. ass. nov. (Tablo 14;Tip: Ornek par®20)

Kisir dgginin 2700-2850 m. arasindagégn ve kuzey-glney hattinda uzanan algcak bggitindeki birlik
habitatinin ilging bir 6zelfii vardir. Bayirin dgu yamaci % 35@mli olup kisin biriken kar ancak Temmuz ay! ortasina
dogru tumden kalkar. Fakat habitatin bu i1slak zentktidharin optimum gelime déneminde gk kuzey rizgarlarinin
etkisinde kaldiindan diyasporlarin Haziran ayinin ilk haftasinégetatif doneme btadiklari sdylenebilir. Zaten bu
rakimda ilkbahar geofitleri de ayni donemde ferikldgvreye gecerler. Biriken karin yaz aylarinadakialmasi, ¢cgu
bitkilerin vejetatif donemi icin uygun olmagindan habitati ekolojik téleransi yiksek olan apda bitki turleri temsil
etmektedir (Tablo 14).

Tablo 14. Minuartio — Artemisetum splendentisVural et al. ass. nov. *Tip: Ornek parsel 1620

Ornek Parsel No 1619 1620* 1615 1616 1618 1614 1617 1613
Alan Genisligi (m?) 100 100 100 100 100 100 100 100
Yikseklik (m) 2790 2790 2780 2780 2780 2780 2780 2750
Yon GD GD GD GD GD GD GD GD
Egim (%) 35 35 35 35 35 35 35 35
Genel Ortis (%) 90 80 85 85 90 85 90 85
Ot Boyu (cm) 5-256 5-20 5-15 5-15 5-15 b5-15 5-15 5-15
Birli gin karakter turleri

Artemisia splendens 33 33 33 23 33 33 33 32
Minuartia aizoides 33 33 33 33 33 32 33 33
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter trleri

Trifolium ambiguum 22 12 12 12 12 +1 12 +1
Sibbaldia parviflora 12 +2 12 12 12 12 - 12
Narduus stricta +1 - +1 - - +1 - -
Festucetalia chalcaphaeae ordosunun karakteri

Plantago atrata 22 22 22 22 21 22 22 22
Istirakciler

Alopecurus textilis +1 +1 +1 +1 +1 +1 +1 11
Festuca brunnescens 12 22 - +1 21 - 21 -
Gnaphalum supinum +1 +1 - - +2 - +1 -
Potentilla adsharica +1 - - +1 - - - -
Astragalus incertus - 12 - - - - - -
Poa caucasica - - - - - +1 - -
Veronica sp. - - +1 - - - - -
Bromus tomentellus +1 - - - - - - -
Anthemis cretica - +1 - - - - - -

Boylece birlgin ve sintaksonlarin karakter tirlerininsohida seyrek floristik kompozisyona sahip habithgan
toprak olgum faaliyetleri yetersiz kalmihem de az da olsa erozyonun etkisiylg w c¢akilli bir toprak striktird
olusmustur. Bu iki 6nemli etkenle birfiin toprazl bolgedeki en yiksek kum oranina sahip habitatimiuna gelmiitir
(60.12). Struktard kumultin olan toa su ile doymglugu % 104.15, nemi de % 2.07 olup engidki dezerleri
tasimaktadir (Tablo 1).

Minuartio-Artemisetum splendentisrli ginde hakim olarArtemisia splendeng/illd., Kafkaslarin Iran ve Irak
sinir ile sadece Ogu Anadolu’da bulunan Iran-Turan elementidir. Bukiniin 2600-4100 m. yiksek gasteplerinde
yayllmasi, ¢cimlenme ve gefhe donemlerinde gok periyotlu dizenli yais rejimini tercih etmesinden kaynaklanir.
Cunku d&in disuk rakimh kesimlerinde bu bitkiye hi¢ rastlanmamm Bu durum erozyonla gik rakimlara
kaldiramadgl icin de tutunamagini acik¢a gostermektedir. Birlik icerisinde ayniisbolluga sahipMinuartia aizoides
(Boiss.) Bornm. bitkisi de hemen hemen ayni ekkldgelliklere sahiptir. Hatta sadece Kuzey vegDdnadolu ile
yakin kongu Gurcistan ve Ermenistan’a kadar olan daha kysatilma yapar. Morfolojik olarak da kisa boylu gek

H. Ocalverdi et al., Vegetation of Kisir paKars-Ardahan / Turkey)



20 Biological Diversity and Conservation +2 (2009)

govdeli desteseklinde zemine yakin gatiginden, gucli sosyabilitesiyle kuvvetli @k kuzey rizgéarlarindan az
etkilenir.

Birli gin habitatinda hakim esen cokgsix poyraz riizgari nedeniyle ekolojik sedlar genelde ekstremdir. Bu
durum yapisal komplekgli engellenmi ve ortama sadece ekolojik tdleransi yiksek bitkilgerlesmesine olanak
saglamistir. BOylece habitatta % 80-90 &gtii tek tabakall otsu vejetasyon katindan ibareegi&triktir gekimistir.
Buradan 27.07.2000 tarihinde alinan 8 drnek parsafl isabetli temsil eden yirdchemillo retinervis-Sibbaldietea
parvifloraeVural 1996 sinifi olmgtur.

3.2.3. Carici-Oxytropetum albanaeVural et al. ass. nov. (Tablo 15; Tip: Ornek pafs&10)

Oxytropis albanaStev., Kafkaslar ve Kuzeyga Anadolu’nun 2500-3500 m. subalpin ve alpin katidaki
nemli s@uk habitatlarin karakteristik bitkisidir. Benzeraddjik istekleri olanCarex cilicicaBoiss. sspcilicica Boiss.
ve Grammosciadium acaul€Bieb.) Boiss. taksonlari koga birliklerde de bulunmalari, habitatin karakterleti
oldugunu gosteriyor. Bu nedenle her iki bidi de ayirdedici karakteristik tir olarak secildiler

Tablo 15. Carici — Oxytropetum albanaeVural et al. ass. nov. *Tip: Ornek parsel 1710

Ornek Parsel No 1706 1704 1705 1703 1708 1701 1707 1702 1710* 1709
Alan Genisligi (m2) 100 100 100 100 100 100 100 100 100 100
Y ukseklik (m) 3170 3170 3175 3160 3180 3130 3170 3150 3050 3000
Yon D G G G GD G Gb G GD GD
Egim (%) 5 40 15 40 5 20 5 20 5 5
Genel Ortis (%) 85 95 90 90 80 90 90 90 90 80
Ot Boyu (cm) 5-10 5-15 5-15 5-10 5-10 5-20 5-105-15 5-15 5-15
Birli gin karakter tirleri

Oxytropis albana 43 33 44 32 44 33 33 43 43 33
Carex cilicica 22 32 22 22 22 32 32 32 22 22
Pedicularis caucasica +1 +1 41 +1 +1 +1 11 +1 +1 +1
Chamaeciadium acaule +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
Hyperico — Thymetalia scorpilii ordosunun karakter turleri

Myosotis alpestre +1 +1  +1 - +1 +1 +1 +1  +1  +1
Veronica gentianoides +1 +1 41 - +1 - +1 - +1 -
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter tirleri

Minuartia aizoides 12 - 12 12 12 +1 +1  +1 12 12
Istirakciler

Campanula sibirica 21 21 11 21 11 21 21 21 11 21
Androsace armeniaca 12 12 12 12 22 +1 22 - 12 12
Sedum pilosum +1 +1  +1  +1 +1 +1 +1 +1 - -
Gentiana verna ssp. pontica +1 +1  +1 +1 +1 +1 - +1- -
Draba brunuifolia ssp. armeniaca - +1  +1 +1 12 +11 ++1 - -

Poa alpina - - +1  +1 +1 - +1 +1 +1 41
Tripleurospermum transcaucasicum  +1 +1 - +1 - - +H1 +1  +1
Jurinella moscus +1 +1 41 +1 - - - - +1 +1
Potentilla pimpinelloides +1 +1 - +1 +1 +1 - +1 - -
Cerastium dahuricum +1  +1  +1 11 - +1 - - - -
Ornithogalum sp. - +1  +1 +1 - - +1 - +1 -
Alchemilla erythropoda +1 +1 +1 - 12 - - - - -
Taraxacum sp. +1 - - - - +1 - - - -
Papaver lateritium +1 - - - +1 - - - - -

Carici-Oxytropetum albanabirligi Kisir dgginin 3050-3200 m. zirvesinde yaygindir. Zirvedesklirhareket
halindeki sguk kuzey riizgarlari ve Temmuz ayina kadar yerdarkk&hr nedeniyle toprak alumu yetersizdir. Clnku
bu kasullar hem habitati tercih eden tir sayisi hem geatio ayrstiricilarinin faaliyet sdresi icin uygun gilgir. Ancak
ekolojik tdleransi ¢ok yuksek tirler bugsve cakilli toprak yizeyine seriljngibi paralel gelerek % 80-95 ortjle
yaylimistir. Bu durum erozyona engel oluicin organik maddece zenginleyen tinli topraléanro 5.96 ve su tutma
kapasitesi de % 111.92 ye kadar yiksgim{Tablo 1).

Birli gin bulund@gu zirvenin GPS koordinatlari N. 4®6 373" ve E. 43 04 222' olup buradan 22 ve 23

Temmuz 2001 tarihlerinde 10 6rnek parsel yaptimi(Tablo 24). Bu konudaki agarmalarin dgu bdlgelerimize
kaydinimasi gercekitiginde buradaki karasal ekosistemler de yeterli detecanimlanacaktir.
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3.3. GCali Vejetasyonu

3.3.1.Rosetum canina- iberica¥ural et al. ass. nov. ( Tablo 16;Tip: Ornek paf<st7)

Birlik ekolojik téleranslari yiiksek, orti-bolluk veekerrir bakimindan da benz@psa caninal. ile Rosa
iberica Stev. tirlerinden okmustur. Geng yayilish her iki bitki de habitat olarak kiyilar, kayald&lanlar ve orman
acikliklarr gibi s1gin bol oldwu derin topraklari tercih ederler. Kisirgain Gulyizi kdyl sinirindan Zinzal yaylasina
kadar uzanirken, 1980 m. Cildir gélu sahilinden®g0 yikseklge kadar olan kayalik steplere kadar da ¢ikar. Kayal
arasindaki gegiduzliklereQuercus petrad.iebl. ssp.iberica (Steven ex M.Bieb.) Krassiln. gruplari yemastir. Bu
durum Kisir dginda hayli gecmge uzanan bir regresiv gghnin oldugu fikrini vermektedir. Bu geriye geim
muhtemelerPinus sylvestrid.. klimaks vejetasyonunun degredasyonu ilgdrais ve ekin tarlalarina kadar surgtir.
Gunumuizde bileRosatirleri koyliler tarafindan hem gan olarak kesilmekte hem de davar ve kegi surigerin
otlatiimaktadir. Boylece Cildir golu ile kucakdm gecmiteki step ormani ginimizde hizla orman stepingrudo
gelismektedir. Kurak dénemi bulunmayan Kisirgdada bu habitat goéliin etkisiyle de yazin nemli dmmkagullara
sahiptir. Ayrica her ne kadar topraklarinin kumrordikiik olsa da organik maddece zengdinBu tutma kapasitesini
arttirdigi icin erozyon s6z konusu gildir (Tablo 1).

Rosetum canina-ibericagirligi boyu 20-80 cm., Oriil % 80-95 ot kati ile boyu 50-200 cm., b6 15-40
olan cali kati ve az da olsa boyu 250-400 cm.,strt% 5 olan 8ac olmak Uzere U¢ tabakall dikey kattansolustur.
Kisir dgsinda yapisal komplekgée ve bundan kaynaklanan floristik kompozisyon zeligine sahip tek bitki birfiidir
(Tablo 16). Bu da bdlgesel gtamalarin yetersizfiine rggmen, bdlgenin konumu ve genel durumu hakkinda Gneml
bilgi vermektedir. CunkiQuercetea pubescenti®bert 1948) Doing Kraft 1955 sinifi ve bunaghaQuerco-
Carpinetalia orientalisQuezel, Barbero, Akman 1980 ordosu gu¢lisbkilde temsil edilmgtir. Ayrica Avrupa-Sibirya
fitocografik orijinli Pino-Picetalia orientalisQuezel, Barbero, Akman 1980 ordosu ile Iran-Turigocdgrafik orijinli
Astragalo-Bromete&uezel 1973 sinifinin vagi da gegi kusaginda ki bdlgenin regresiv ggiin sonucu orman stepine
donistigini gosteriyor. Bdylece daha yakin ekolojik gegralan Rosetum canina-ibericaeairli gini tanimlamak igin
21 ve 22 Temmuz 2000 tarihlerinde 9 6rnek parseilyastir (Tablo 16).

Tablo 16. Rosetum canina — iberica®ural et al. ass. nov. *Tip: Ornek parsel 1547

Ornek Parsel No 1544 1548 1547* 1542 1541546 1543 1545 1549
Alan Genisligi (m? 225 225 225 225 225 225 225 225 225
Yikseklik (m) 1985 2085 2020 1980 2022015 1990 2070 2000
Yon KD K GD K KD K KD GD K
Egim (%) 25 25 30 25 25 20 20 35 20
Genel Ortils (%) 100 100 100 100 100 100 100 100 100
Cali Ortus (%) 15 30 30 30 25 25 20 25 40
Cali Boyu (cm) 170 150 170 180 125 50 180 180 50-200
Ot Ortli s (%) 95 95 95 90 90 95 95 95 80
Ot Boyu (cm) 20-80 20-80 30-80 20-70 20-580-80 20-70 30-70 20-70
Birli gin karakter turleri

Rosa canina 22 22 22 22 22 22 22 22 22
Rosa iberica 22 22 22 22 22 22 22 22 22
Pino — Piceetalia orientalis ordosunun karakter titeri

Pedicularis comosa ssp. sibthorpii +1 +1 +1 +1 +11 ++1 +1 +1
Lathyrus cyaneus +1 +1 +1 +1 - - +1 +1 -
Querco — Fagetea sinifi karakter tirleri

Quercus petraea ssp. iberica 22 11 - 11 - - 22 - -
Astrantia maxima ssp. maxima - +1 - - +1 +1 - - -
Fragaria vesca +2 - - - - - - - -
Querco — Carpinetalia orientalis ordosu karakter tirleri

Anthriscus nemorosa +1 +1 +1 +2 12 +1 - - +1
Tanacetum poteriifolium +1 12 12 12 12 +1 - +1 -
Asyneuma rigidum ssp. rigidum +1 +1 - - - +1 +1 - -
Quercetea pubescentis sinifinin karakter turleri

Vicia cracca 12 - +1 23 12 +2 22 +1 +2
Coronilla varia ssp. varia +1 +1 +1 - - +2 12 - -
Trifolium medium var. medium - +1 - 12 12 +1 - +1 -
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Bromus benekenii

Asyneuma amplexicaule
Hypericum perforatum
Astragalo — Brometea sinifi karakterleri
Bromus tomentellus

Thalictrum minus

Polygala anatolica

Potentilla recta

Anthyllis vulneraria

Cruciata taurica

Linum austriacum

Veronica multifida

istirakgiler

Galium verum

Koelaria eriostachya

Thymus kotschyanus
Cephalaria procera

Achillea millefolium

Seseli libanotis

Cirsium ciliatum ssp. szowitsii
Campanula glomerata ssp. hispida
Polygonum alpinum
Campanula sibirica

Dactylis glomerata

Trifolium ochroleucum
Melampyrum arvense
Helicthotrichon compressum
Pilosella echioides ssp. echioides
Rumex tuberosus

Stachys balansae ssp. balansae
Erigeron acer

Silene marchallii

Scrophularia libanotica
Trifolium alpestre

Centaurea nigrifimbiata
Euphorbia oblongifolia
Cerastium dahuricum

Poa bulbosa

Phleum montanum

Festulolium loliaceum

Scabiosa caucasica

Salvia verticillata ssp. amasiaca
Stachys macrostachya
Campanula ranunculoides
Lotus corniculatus

Gentiana gelida

Centaurea macrocephala
Festuca valesiaca

Echium russicum

Gladiolus kotschyanus

Agrostis stolonifera

Eremopoa songarica

Pimpinella rhodontha

Silene montbretiana

Thlaspi huetii

Tragopogon buphthalmoides
Bupleurum falcatum ssp. polyphyllum
Stipa tirsa

Alchemilla erythrhopoda
Hesperis matronalis
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Alchemilla heterophylla
Ferulago setifolia

Artemisia absinthium
Primula veris

Hieracium tamderense
Pimpinella saxifraga
Lapsana communis ssp. adenophora
Trisetum thospiticum
Elymus repens ssp. repens
Viburnum lantana

Carduus adpressus

Silene alba ssp. eriocalycina
Linaria genistifolia ssp. confertiflora
Allium aucheri

Peucedanum ruthenicum
Plantago lanceolata
Dianthus floribundus
Geranium sylvaticum
Leontodon hispidus
Centaurea pulcherrima
Hieracium umbellatum
Medicago sativa

Eremopoa persica

Agrostis canina

Ranunculus caucasicum ssp. subleiocarpum
Bromus inermis

Linum hypericifolium

Inula salicina

Hypericum armenum

Rosa pimpinellifolia

Stachys atherocalyx
Origanum vulgare

Aster amellus

Onobrychis transcaucasica
Asperula xylorrhiza
Anemone albana

Malabaila dasyantha
Doronicum macrolepis
Heracleum antasiaticum
Solidago virgaurea

Poa angustifolia

Nepeta betonicifolia

Phlomis tuberosa

Cicerbita racemosa
Valeriana phu

Lonicera caucasica ssp. caucasica
Lathyrus pallescens

Rumex acetosella

Serratula radiata ssp. biebersteiniana
Anthemis marchalliana
Delphinium linearilobum
Epilobium angustifolium
Spiraea hypericifolia
Koelaria gracilis

Tek tekerrdrla tarler
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Tripleurospermum transcaucasicuifi541), Brachypodium sylvaticum(1541), Sanguisorba officinalis(1541),
Lathyrus rotundifoliusssp. miniatus(1542), Symphytum asperu542), Alyssum repen§l542), Thesium arvens
(1542),Artemisia vulgarig1542),Ribes bieberstein{i1543),Euphrasia pectinat§1544)

3.4. Cayir Vejetasyonu
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3.4.1. Agrostio-Caricetum acutiformisAdigiizel et al. ass. no¢Tablo 17; Tip: Ornek parsel 1660)

Kisir daginin en dgik rakimi olan 1980 metredeki Lavgolinin suyu yeni faaliyete gecen Arpacay baraj
icin Cildir goline akitilirken su azaldi ve Lavgdli % 60 kiculdi. Kenarlardakigskesimlerin kurumasiyla aga
ctkan yeni sahilde mevsimsel sugt#enligi nedeniyle sekonder geiin baladi. Bolgenin sert iklimi toprak
ayristiricilarinin faaliyetini olumsuz etkilegiiicin habitat kisa siirede siinger gibi elastikbalik haline geldi. Boylece
rekabet guict ylksek ve suyagball bir Avrupa-Sibirya elementi ola@arex acutiformisEhrh. tirii dominant hale
gecmi oldu.

Agrostio—Caricetum acutiformisirli ginin habitati baharlarda kar vegraur sularinin Kisir dandan getirdii
kum ve cakila rgmen Carex acutiformisin yuksek orti-bolluk ve sosyabilitesi, habitapteginin organik madde ve
asiditesinin artmasina yol agtir (Tablo 1). GPS koordinatlari N. 4®6 061’ ve E. 43 15 868" olan birligin
yayildigl sahadan 13-14 Temmuz 2001 tarihlerinde 12 6riae&eb uygulandi. Tek tabakall vejetasyon katindagao
birli gin sadecaMolinio-JunceteaBr.-Bl. 1947 sinifi ile temsil edilmesi bolgedekigtirmalarin artmasiyla daha musbet
degerlendirme yapilagani gosteriyor (Tablo 17).

Tablo 17. Agrostio — Caricetum acutiformis Adigiizekt al. ass. nov. *Tip: Ornek parsell 660

Ornek Parsel No 1640 1?(60 1663 1648 1643 1644 1647 1649 1655 1653 1661 1654
Alan Genisligi (m?) 16 16 16 16 16 16 16 16 16 16 16 16
Y tikseklik (m) 1990 1980 1990 1980 1980 1980 1980 1990 1990 1990 1990 1990
Genel Ortus (%) 100 100 100 95 100 100 100 100 100 100 100 100

30- 50- 20- 30- 30- 50- 50- 30- 40- 40- 25- 40-

Ot Boyu (cm) 70 90 50 60 70 80 80 80 60 60 50 60

Birli gin karakter turleri

Carex acutiformis 54 22 54 55 43 55 54 44 55 44 1834
Agrostis stolonifera +1 +1 +1 32 12 12 22 +2 11 +1- +1
Lysimachia vulgaris - +1 - +1 +1 11 11 +1 - +1 +1 1+
Molinio — Junceteasinifinin karakter ttrleri

Juncus articulatus 12 - - 12 - - +1 - - - - -
Prunella vulgaris +1 42 - +1 - - - - - - - -
Trifolium pratense +2 - - - - - - - +1 - - -
Carum carvi +1 41 - - - - - - - - - -
Alismateteasinifinin karakter tird

Alisma plantago-aquatica - +1 - +1 - 11 +1 12 +1 121 12
Istirakciler

Ranunculus flammula +1  +1 - 42 41 42 42 - - - 33 -
Myosotis sicula +1 - +1 42 +2  +1 42 - +1 - - -
Rumex crispus - +1 +1 - +1  +1 +1 - - - +1 _
Eleocharis palustris +2 54 - - 33 12 +2 22 - - - -
Scutellaria galericulata - - - +1 - - - +1  +1 41 - +1
Veronica scutellata - +1 - +1 - - - - +1  +1 - +1
Beckmannia eruciformis - 12 +1 - +2  +1 - - - - - -
Glaux maritima - - - - - - +1  +1 42  +1 - -
Potamogeton gramineus - - - - - - - +1 12 +2 - +2
Alopecurus arunginaceus +1 11 - - +1 - - - - - - -
Equisetum ramosissimum +1 - - - +1 42 - - - - - R
Trifolium nigrescens 12 - +1 - - - - - - - - -
Inula britannica - +1 +1 - - - - - - - - -
Elymus repens ssp. repens - +1 - - - - - - - - +1 -
Pedicularis comosa var. sibthorpii  +1 - +1 - - - - - - - - -
Tripleurospermum collosum +1 - +1 - - - - - - - - -
Cerastium anemalum +1 - +1 - - - - - - - - -
Taraxacum scaturiginosum +2  +1 - - - - - - - - - -
Cirsium rhizocephalum - - +1 - - - - - - - - -
Festulolium loliaceum +1 - - - - - - - - - - -
Polygonum bistorta +2 - - - - - - - - - - -
Mentha longifolia - - - - - - - - - - +1 -
Deschampsia caespitosa 22 - - - - - - - - - - -
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Galium samuellssonii - - +1 - - - - - - - - -
Epilobium minutiflorum - - - - +1 - - - - - - -

Eremopoa persica - - - - - - - - - - +1 -
Juncus atratus +1 - - - - - - - - - - -
Euphrasia pectinata - - 12 - - - - - - - - -
Ranunculus polyphyllum - - - -
Carex kurdica - - - 12 - - - - - - i R
Menyanthes trifoliata - - - 12 - - - - - - - -

3.4.2. Trifolio-Agrostietum stoloniferaeAdigiizel et al. ass. nov. (Tablo 18; Tip: Orneksehd 638)

Birli gin dominant turUAgrostis stolonifera.., Avrupa-Sibirya fitocg@rafik elementi olarak suya pamli ve
geni yayilish kozmopolit bir trdir. Kisir d&a 1960-1980 m. dgusundaki Gulyluzi cayirlarinda yaygindir. Gilyizu
vadisinin akarsuyu ile sulanan cayirlarfi@olium nigrescend/iv. ssp.petrisavi(Clem.) Holmboe bitkisi ile sik birlik
olusturmwtur. Cayirlarin morfolojik yapisi ¢ok piruzli olglw icin ¢ukur yerler ¢ikintili yerlerden daha fada
almaktadir. Bu durum ekolojik istekleri benzer olAgrostis stolonifera ile Trifolium nigrescensarasinda ygun
rekabete yol acrgtir. Bu miicadele sonucunda bol sulu ¢cukurlarda Siigastoloniferg az sulu kabarik yerlerde ise
Trifolium nigrescengddominant duruma gecagtir. Bdylece cayir habitati adeta bu iki tir araamit paylasiimis ve %
100 ortigle floristik kompozisyonu zayiflatrgtir (Tablo 18).

Tablo 18. Trifolio — Agrostietum stoloniferaeAdigiizel et al. ass. nov. *Tip: Ornek par$éB8

Ornek Parsel No 1636 1638* 1639 1637 1635 1634
Alan Genisligi (m? 100 100 100 100 100 100
Y tikseklik (m) 1980 1975 1960 1980 1980 1980
Genel Ortils (%) 100 100 100 100 100 100
Ot Boyu (cm) 80 80 80 80 80 80
Birli gin karakter turleri

Agrostis stolonifera 33 23 43 33 12 33
Trifolium nigrescens 33 33 22 22 12 22
Ranunculus flammula +1 +2 +1 +1 +1 +2
Molinio — Juncetea’nin karekter turleri

Carum carvi +1 +1 11 11 +1 +1
Juncus articulatus - 12 22 +1 - -
Trifolium pratense - +1 - - - -
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter tirleri

Trifolium spadiceum - 12 - - +1 +1
Polygonum bistorta - +1 +1 - - -
istirakgiler

Poa araratica +1 +1 +1 +1 +1 +2
Taraxacum scaturiginosum +1 +1 +2 12 +1 +1
Rumex crispus +1 +1 +2 +1 12 +1
Alopecurus arundinaceus +1 +1 +1 +1 12 +1
Deschampsia caespitosa 22 - +1 33 22 22
Tripleurospermum callosum +1 +1 +1 +1 - -
Cirsium rhizocephalum +1 - - +1 +1 -
Inula britannica +1 - +1 - +2 -
Elymus repens ssp. repens 22 - - +1 +2 -
Festulolium loliaceum +1 33 - - 33 -
Pedicularis comosa var. Sibthorpii +2 +1 +1 - - -
Cerastium anomalum - +1 +1 +1 - -
Eleocharis palustris +1 - - 12 - -
Carex acutiformis +1 - - - - -
Zingeria pisidica +1 - - - - -
Gladiolus kotschyanus - - - +1 - -
Poa pratensis - +1 - - - -
Ornithogalum platyphyllum - - +1 - - -
Myosotis sicula - - +1 - - -

Trifolio-Agrostietum stoloniferadirligi tek tabakal dikey kattan almus ve yapisal komplekgi de son
derece zayiftir. Birlik habitatinin GPS koordinatl&l. 40 59 861" ve E. 43 13 452" olup buradan 11.07.2001
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habitatina benzerse de su igarin daha az ve zeminin sert olmasi nedenMtdinio-JunceteaBr.-Bl. 1947 sinifinin
karakter tirlerinin yani sira Avrupa-Sibirya fitggafik bolge kdkenliAlchemillo retinervis-Sibbaldietea parviflorae
Vural 1996 sinifinin karakter tirlerini de icermetir. Bélgede ardirma arttikca sintaksonomik gerlendirme de
mumkin olacaktir.

3.4.3. Caricetum ovalo-melanostachyagdigiizel et al. ass. nov. (Tablo 19;Tip: Ornek phi$76)

Birli gin habitati Dgkody bati vadisinin 2020 m. rakiml ggriir sulu ¢cayirdan ibarettir. Stirekli sulanan Hirli
tek tabakall vejetasyon kati nedeniyle yapisal Kekgligi cok zayiftir. Habitatin purizlu yapisi, fazla biriken
yerlerdeCarex melanostachydgieb. ex Willd. dominant, daha az sulu sert zemiddCarex ovalisGood ko-dominant
olarak yerlgmistir.

Habitatin surekli sulu olmasi, su seven ve tdargeni kok salanCarexturlerinin rekabeti kazanarak hakim
duruma gecmelerine olanakgtamistir. Ancak habitatin yiksek su icgirizeminin pirizli olmasi nedeniyle az su alan
kesimlerdegtirakcilerin de yerlgmesine olanak tanimve tirler arasi rekabetin yok edici etkisini ehgilistir.

Bu durum spesifik ekolojik kallara sahip ortamin, birlik floristik kompozisyonu zenginlgtirerek % 100
Ortlise ulamasina neden olmgtwr (Tablo 19).

Tablo 19. Caricetum ovalo — melanostachyagdigiizel et al. ass. nov. *Tip: Ornek par$él76

1576

Ornek Parsel No 1583 ~>'° 1578 1581 1579 1571 1580 1582 1570 1574 1573 1575 1577 1572
Alan Genisligi (m? 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Yikseklik (m) 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020
Yén S e oo
Egim (%) S e e oo
Genel Ortils (%) 100 100 100 100 100 100 100 100 100 100 100 100 1D@D

30- 40- 30- 30- 30- 40- 30- 30- 40- 40- 40- 40- 40- 40-

Ot Boyu (cm) 80 50 80 80 80 50 80 80 50 50 50 50 50 50

Birli gin karakter turleri

Carex melanostachya 44 55 44 54 22 44 11 43 54 3% 383 55 43
Carex ovalis 12 12 22 - 12 22 11 +1 22 33 54 33 +22
Molinio — Holoschoenion alyansinin karakter turleri

Prunella vulgaris 11 +1 - +1  +1 41 - - - - - - - -
Trifolium pratense - - +1 - - +1 - - - - - - +2 +1
Juncus articulatus - +1 - - - - +1 - - - - - - -
Molinio — Junceteasinifinin karakter tird

Carum carvi +1  +1 +2 - - - - +1 - - - - - -
Swertio ibericae — Nardion strictae (etalia)’ nin larakter tirleri

Trifolium spadiceum +1 +1 12 22 - 22 +1 22 11 12 122 22 22
Caltha polypetala 12 - - +1 - - - +2 - - - - +1 -
istirakgiler

Agrostis stolonifera +1 11 11 11 11 11 11 11 22 11 +1 11 11
Deschampsia caespitosa 32 12 +1 11 22 11 22 22 12 22 22 12 11
Ranunculus flammula +1  +1 +1 41  +1 41 41 - +1  +1 4141 +1 +1
Trifolium nigrescens +1  +2 - +1  +1 42 - 12 +1 12 +212 - +2
Myosotis sicula 11 12 +1 +1 +1 +1 - +1  +1  +2 - 12 -+1
Phleum montanum 12 +2 +1 +2 +1 - +1  +1 - +1 - +1  +1-
Juncus atratus +1 - +2 41 - +1  +1  +1 - +1 - +1 +1 -
Taraxacum scaturiginosum  +1 - +1 - - +1 +1 - - - +1+1  +1 +1
Alopecurus arundinaceus - +1 +1 - +1 - +1  +1  +1  +¥1 - - -
Tanacetum punctatum - +1 +1 - +1 - - +1  +1 +1 - +1+1 -
Stellaria persica +1  +1  +1 41 +1 - - +1 41 - +1 - - -
Epilobium minutiflorum - +1 11 +1 - - +1 - +1  +1 - - +1 -
Cirsium rhizocephalum - +1  +1  +1 41 - +1 - - +1 41 - - -
Eromopoa persica - - - +2 +1 +1 42 - - - +1 - - +1
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Eleocharis palustris +2 - +1 - +1 +1 - - +1 - - - - -
Carex caryophylla 22 - - 22 54 - 54 22 - - - - - -
Cerastium anomalum +1 +1 - +1 - +1 - - +1 - - - ,

Poa araratica - - - - +1 - +1 +1 - - - -
Veronica scutellata - - +1 - - - - - +1 - - -
Pedicularis comosa var.

. o +1
sibthorpii

Festulolium loliaceum
Inula britannica - - - - - -
Alchemilla heterophylla - +1 - - - - - - - - - - -
Lolium perenne - - - - - - - - - - +1

Euphrasia pectinata -
Polygonum bistorta +1 - - - - - - - - - - -

Caricetum ovalo-melanostachyaeliginin GPS koordinatlari N. 2064 092' ve E. 43 10 897 olup buradan
26 ve 27 Temmuz 2000 tarihlerinde 14 6rnek parggulandi. Birlik Molinio-JunceteaBr.-Bl. 1947 sinifi ve buna
bagli Molinio-HoloschoeniorBr.-Bl. 1947 alyansi icerisindedir. OyS&avertio ibericae-Nardion strictagetalia) Vural
1996 ordo ve alyansini da karakterize etmektedir.dBrum hem gegizonu olan hem de mikroklimatik ortamdaki
toprak kaullari surekli dgisen bodlgede agarmalarin artmasina ihtiya¢ olgunu gosterir.

3.4.4. Mentho-Caricetum orbicularisAdigiizel et al. ass. nov. (Tablo 20; Tip: Orneksga.767)

Carex orbicularisBoot. ssp.kotschyana(Boiss. et Hohen) Kukkonen sucul bitki olmasingman gend
yayilish kozmopolit deildir. Anadolu'nun dg@u bdlgeleri ile Iran ve Irak’in kuzeyinden Kafkaslakadar goller,
kanallar, akarsu ve sulak glgayirlarinin kenarlarinda grugldar. Bu durum bitkinin suya @amli oldugunu fakat kok
sisteminden kaynaklanan rekabet yetergiziedeniyle bgka tirlerin tercih etmedi habitatlara yerlgigini gosterir.
Kuzgunlu yaylasi gineyinde 2450 m. yiukseklikteki kaynak suyunun olturdusu selale cevresinde kigik alanda
bulunur. Bu kuguk birfii olusturan farkli floristik kompozisyonu belirlemek i¢c25.07.2000 tarihinde 2 6rnek parsel
alinabildi. Birligin yapisi sintaksonomik ydnden belirsizlikten zigadbdlgede arktirmalarin yetersizgini
vurgulamaktadir. Clnku Iran-Turan ve Avrupa-Sibifgacografik bolgelerini de temsil eden sintaksonlar aatloda
yer almglardir (Tablo 17).

Tablo 20. Mentho — Caricetum orbicularisAdigiizel et al. ass. nov. *Tip: Ornek pars&b7

Ornek Parsel No 1767* 1768
Alan Genisligi (m2) 100 100
Yukseklik (m) 2430 2430
Yon D D
Egim (%) 35 35
Genel Ortiis (%) 85 85
Ot Boyu (cm) 50-100 50-100
Birli gin karakter turleri

Carex orbicularis 33 33
Mentha longifolia 33 22
Tanacetum balsamita 12 +1
Querco - Fageteainifinin karakter turleri

Anthriscus nemorosa 12 22
Scrophularia scopoli +1 +1
Rubus idaeus +1

Alchemillo retinervis - Sibbaldietea parviflorae snifinin karakter tirleri

Trifolium ambiguum +1 .
Polygonum bistorta +1
Swertio ibericae — Nardetalia strictae’nin karakter tirleri

Caltha polypetala . 12
Trifolium spodiceum +1

istirakgiler

Rumex crispus 12 22
Epilobium angustifolium 12 22
Epilobium minutiflorum +1 +1
Geranium collinum 12 12
Alchemilla heterophylla +2 +2
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Doronicum dolichotrichum +1 +1
Bromus tomentellus +1 +1
Poa araratica +1 +1
Deschampsia caespitosa +1 +1
Trisetum thospiticum +1 +1
Senecio integrifolia ssp. karsiana +1 +1
Sanguisorba officinalis +1 +1
Silene vulgaris +1 +1
Phleum montanum +1

Tripleurospermum callosum +1

Agrostis stolonifera +1

Poa longifolia +1

Urtica dioica +1

Bromus scoparius +1

Dryopteris abbreviata +2 .
Geranium palustre . 12
Sedum gracile . +2
Delphinium bushianum . +2
Ligularia sibirica . +1
Nepeta racemosa . +1
Potentilla fruticosa . +2
Geum rivale . +1
Stachys macrantha . +1
Heracleum antasiaticum . +1

Mentho-Caricetum orbicularisirligindeki floristik kompozisyon Uyelerinin go Avrupa-Sibirya elementi
olduklarindanQuerco-FageteaAkman, Quezel, Barbero 1978 idchemillo retinervis-Sibbaldietea parvifloraéural
1996 sinifi ve buna lga Swertio ibericae- Nardetalia strictagural 1996 ordosu da temsil ediktit. Bu durum Kisir
daginin Iran-Turan fitocgrafik bolgesinin Kuzeydgu Anadolu sektoriine dahil olmasinggmeen bir o kadar da
Avrupa-Sibirya fitocgrafik bolgesi Ko$ik sektdriinin etkisinde kakgnin bilimsel bir kanitidir. O halde bilhassa
sintaksonomik ydnden 6zel bir yapisi olan bolgedgtiamalara devam edilmelidir.

3.4.5. Bromo-Nardetum strictaeAdigiizel et al. ass. nov. (Tablo 21; Tip: Orneksghd 609)

Avrupa-Sibirya fitocgrafik bolge elementi olamNardus strictal., nemli habitatlarda yayillmasinagraen
yiksek dg stepleri ile alpin katlarda birlik ofturur. Kisir dginin dik yiikselen zirvesinin ¢go yamacinda 2700-2800
m. yukseklikteki az gimli sahada sik birlik olgturmustur. Yamacin Temmuz ayl sonuna kadar eriyen kdrglyir
habitatini sulagn icin higrofit yiksek da cayiri halini almgtir. Kar sulari ile gelen altivyal topraklarla da
beslendiinden Nardus strictalL. yiksek orti-bolluk ve sosyabilite glurmustur. Bu bitki kuvvetli sacak kok
sistemiyle n§ toprgzini kavrayarak hem tirler arasi rekabette hem geaim buharlamasini ve erozyonunu
Onlemitir. Habitatin bu keullarina iyi uyum sglayan ve Avrupa-Sibirya fitogafik elementi olanAgrostis
stoloniferaL. ile Potentilla adsharicscSomm. et Lev. ex Keller bige karakter tir secildi.

Genel ortgl % 95-100 olaBromo-Nardetum strictabirliginde Nardus strictal. bitkisinin topra& bu sekil
kontroltine almasi, hem giikintisi ¢geken floristik kompozisyon Uyelerinigkerrir ve Orti-bollulsanslarini ortadan
kaldirmg hem de yeni turlerin yegeesine olanak tanimagliicin fakir birakmgtir (Tablo 18). Buradan 28.07.2000
tarihinde yapilan 6 6rnek parsel, hiiti hem fitososyolojik ve ekolojik yapisini hem d@ataksonomik durumunu
ortaya koymstur. Clnki Kisir dgn Iran-Turan ve Avrupa-Sibirya fitogoafik bélgeleri arasinda tam bir gediusagi
olmasina ramen habitat higrofitik oldgundanAstragalo-Bromete®uezel 1973 sinifi sadece 2 tiur ile temsil ediiimi
Oysa Avrupa-Sibirya fitoggrafik bélge orijinli Alchemillo retinervis-Sibbaldietea parvifloraéural 1996 sinifi 5 tr ile
temsil edilmitir. Kuzeyd@u Anadolu bdlgesinde agrmalar arttik¢a yeni ve ilging ekolojik birimlertaya cikacaktir.
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Tablo 21. Bromo — Nardetum strictaeAdigiizel et al. ass. nov. *Tip: Ornek par$6D9

Ornek Parsel No 1608 1612 1609* 1611 1610 1607
Alan Genjligi (m%) 16 16 16 16 16 16
Yikseklik (m) 2800 2720 2710 2710 2710 2700
Yon GD GD GD GD GD GD
Egim (%) 25 25 30 30 30 25
Genel Orti (%) 95 95 100 98 95 98
Ot Boyu (cm) 10-40 10-40 10-40 10-4010-40 10-40
Birli gin karakter turleri

Nardus stricta 55 54 55 55 54 55
Bromus variegatus ssp. villosulus 11 22 11 11 11 11
Potentilla adsharica +1 +1 +1 +1 +2 +1
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter trleri

Minuartia aizoides 12 +2 +2 12 22 22
Trifolium ambiguum +1 +2 +2 11 +1 +1
Tripleurospermum oreades +1 +1 +1 - - -
Erigeron caucasica ssp. venustus +1 +2 - - - +1
Campanula collina - - - - - +1
Astragalo — Brometea sinifinin karakter turleri

Plantago atrata +1 - - +1 +1 +2
Veronica gentianoides - +2 +1 - - -
istirakgiler

Alopecurus textilis +1 +2 +1 +1 +1 12
Festuca callieri 11 11 +2 11 +1 11
Pimpinella saxifraga +1 +2 +1 - +1 +1
Tragopogon aureus +1 +1 +1 +1 +1 -
Cerastium dahuricum +1 +1 +1 - +1 -
Phleum montanum +2 - +2 12 - +1
Taraxacum crepidiforme +1 - +1 +2 +1 -
Ajuga orientalis +1 - +1 +1 +1 -
Campanula stevenii - +1 +1 +2 +1 -
Pilosella hoppeana 12 12 - - - 12
Chamaeciadium acaule - +1 - +1 - -
Herniaria glabra - - +1 +1 - -
Alchemilla erythropoda 12 +2 - - - -
Gnaphalum supinum - +1 - - - +1
Anthemis marchalliana - +1 - - - -
Astragalus fragrans +1 - - - - -

3.5. Bataklik Vejetasyonu

3.5.1. Phragmito-Menyanthetum trifoliataeAdigiizel et al. ass. nov. (Tablo 22; Tip: Orneksghl659)

Bol sulu batakliklar ile géllerin gamurlugssularinda oldukc¢a ymn bulunanMenyanthes trifoliata.. ve
Phragmites australigCav.) Trin. ex Steudel bitkileri Layag6dlinde birlik olgturmustur. Gol Kisir dginin dgu
etesindeki 1980 metrelik en duk rakimidir. Sadece glneyglo yonu acik olan golin Kisir gmin yiksek
kesimleriyle cevrilerek vadi halini algtir. Bu durum Lava golund s@uk kuzey ruzgarlarinin sert etkisinden
koruyarak Cildir g6l sahilinden daha ihman bivrgeolwturmustur. Lavag golinin st sulu kenarlarini gcevreleyen
Menyanthes trifoliatave Phragmitesaustralis bitkileri suyun icerdii camur miktarina gore yeggkleri ve benzer
habitati tercih ettikleri icin aralarinda bariz kisk rekabeti mevcuttur.

Ancak camurun arfh sahile yakin @ sulu kesimlerdePhragmitesdaha ygundur. Cunki golun orta
bolimi daha derin ve ¢amurlu olghragmitesgibi rizomlu bitkilerin tutunmasina firsat vermgdicin avantajli
duruma geceMenyanthedbirlige hakim olmugtur (Tablo 19).

Phragmito-Menyanthetum trifoliatakirliginin GPS koordinatlari N. 4056 321" ve E. 43 15 738" olup
buradan 12.07.2001 tarihinde 9 6rnek parsel uygllaBenel ortgl % 80-90 olan birflin karakteristik hakim turleri
habitati kapattiklari icin floristik kompozisyon yaétir. Hatta baziCarex turlerinin dginda bazi tirlerin tekerrirleri
yeterli deildir. Cunkl 4 m. boylanaPhragmitesve gens yaprakli Menyanthesitkileri yer ve g1g1 kontrol altina
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almglardir (Tablo 19). Bdlgedeki agarmalar belli bir seviyeye gelmeden yapilacakgettendirmeler isabetli
olmayacgindan birlik sintaksonomik yonden tanimlanamadi.

Ancak camurun arfh sahile yakin @ sulu kesimlerdePhragmitesdaha ygundur. Cinku golin orta
bolimi daha derin ve ¢amurlu olup Phragmites gimmlu bitkilerin tutunmasina firsat vermgdiicin avantajli
duruma gecen Menyanthes kidihakim olmygtur (Tablo 19).

Phragmito-Menyanthetum trifoliatae bfihin GPS koordinatlari N. 4056 321" ve E. 43 15 738' olup
buradan 12.07.2001 tarihinde 9 6rnek parsel uygula®enel ort§ll % 80-90 olan birgin karakteristik hakim turleri
habitati kapattiklari icin floristik kompozisyon yaétir. Hatta baziCarex tirlerinin dginda bazi tirlerin tekerrirleri
yeterli degildir. Clinkl 4 m. boylanafPhragmitesve gen§ yaprakli Menyantheditkileri yer ve g1 kontrol altina
almilardir (Tablo 19). Bdlgedeki agarmalar belli bir seviyeye gelmeden yapilacakgettendirmeler isabetli
olmayacgindan birlik sintaksonomik yonden tanimlanamadi.

Tablo 22. Phragmito — Menyanthetum trifoliataeAdigiizel et al. ass. nov. *Tip: Ornek par$669

Ornek Parsel No 1645 1651 1646 1650 16591652 1656 1657 1658
Alan Genisligi (m2) 16 16 16 16 16 16 16 16 16

Y tikseklik (m) 1980 1980 1980 1980 1980 1980 1980 1980 1980
Genel Orts (%) 90 85 90 80 85 80 90 90 85
Ot Boyu (cm) 40-60 250 -300 -300 -300 -300 -300 -300 -300
Birli gin karakter tirleri

Menyanthes trifoliata 55 55 55 54 55 55 54 44 44
Phragmites australis 44 22 - 33 33 33 33 33 33
istirakciler

Carex acutiformis +1 +1 +1 +1 12 +1 22 11 11
Carex kurdica - +1 - +1 22 +1 +1 11 22
Eromopoa persica +1 - - - +1 - - - -
Scutellaria galericulata +1 +1 - - - - - - -
Agrostis stolonifera - +1 - - - - - - -
Ranunculus flammula +1 - - - - - - - -
Cerastium anomalum - - +1 - - - - - -
Myosotis sicula - - +1 - - - - - -
Alchemilla heterophylla +1 - - - - - - - -
Deschampsia caespitosa +1 - - - - - - - -
Galium samuelssonii - - +1 - - - - - -
Potentilla palustris +1 - - - - - - - -

3.5.2. Geranio-Heracleetum trachylomaedigiizel et al. ass. nov. (Tablo 23; Tip: Orneksph1589)
Genel yayilsi Transkafkasya ve Kars bolgelerinin 2000 m. Gziin dg akarsularinin kenarlari olan,
Heracleum trachylomé&isch. et Mey. tlriinin ilging bir ekolojisi vardir

Birli gin diger karakter turleri de endemikler kadar yoresepatiolojik istekleri son derece benzerdir. Hatta
Ligularia sibirica ( L.) Cass., sadece Kars'in Posof ve Kisgidda benzer habitatlardan belirlegriitirkiye icin yeni
kayittir.

Geranio — Heracleetum trachylomdasrligi, Dagkdy bati vadisinin akarsuyu kenarlarinda yayginiere
yataginin parcall kisimlari ve sulama amaciyla acilani yali ark cevresinde yaysh daha da geglemistir. Boylece
2240-2300 m. vadi boyunca yukari yayildaracleumTrachyloma,2 m. boylandii gibi vitalitesi de yerinde olup su
taskinlarina kagi kolayca direnmektedir. Clinkl suyun getiidaliivyal organik artiklarin bir§jiin taslik habitatinda
birikmesiyle verimli hale gelen topraklar %100 bitkttistine sahip olngtur (Tablo 20).

Birligin GPS koordinatlari N. 4054 062" ve E. 43 03 084’ olup buradan 29.07.2000 tarihinde 7 6rnek
parsel uygulandi. Bélgede ¢ka aratirmanin olmamasi bigiin sintaksonomik yénden tanimlanmasini engelémi
Ancak Alchemillo retinervis-Sibbaldietea parvifloraéural 1996 sinifi birlgi temsil eden tek sintaksondur. Bu durum
bu sinifin ve sinifa @ diger sintaksonlarin Avrupa-Sibirya fitogiafik bolgesi icin isabetli oldgunu kanitlamaktadir.
Ayrica Kisir d@inin Avrupa-Sibirya ve Iran-Turan fitogmafik boélgeleri arasinda tam bir geckzonu oldgunu
gostermgtir.
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Tablo 23. Geranio — Heracleetum trachylomadédigiizel et al. ass. nov. *Tip: Ornek par$6B9

Ornek Parsel No
Alan Genisligi (m?)
Y ukseklik (m)

Yon

Egim (%)

Genel Ortils (%)
Ot Boyu (cm)

1586
100
2250
K
5
100

1590
100
2240

D
5
100

1589*
100
2300
D
5
100

1584

100

2240
KD

10

100

1585

100

2240
KD

20

100

1588

100

2300
K

5

100

1587
100
2280
D
15
100

50-200 50-200 50-200 50-2080-200 50-200 50-200

Birli gin karakter turleri
Heracleum trachyloma
Geranium palustre
Delphinium linearilobum
Ligularia sibirica

Peucedanum zedelmeierianum
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter tirleri

Polygnum bistorta
Caltha polypetala
Istirakciler

Carex orbicularis
Festuca drymeja
Aconitum orientale
Anthriscus nemorosa
Rumex sp.

Geum rivale

Poa angustifolia

Vicia cracca

Senecio othonnae
Trisetum thospiticum
Symphytum asperum
Carduus adpressus
Deschampsia caespitosa
Tanacetum punctatum
Anthriscus sylvestris
Lathyrus pratensis
Cephalaria procera
Sorghum sp.

Trollius ranunculinus
Epilobium angustifolium
Eromopoa persica
Bromus variegatus
Doronicum dolictotrichum
Filipendula ulmaria
Knautia montana
Cirsium adpressum
Agrostis stolonifera
Mentha longifolia
Tanacetum balsamita
Heracleum persicum
Alchemilla minusculiflora
Silene vulgaris

33 33
+1 +2
+2 22
+1 -
+2 +2
+1 +1
12 -
33 22
22 22
12 22
+1 +1
+1 +1
+1 +1
11 +1
+2 +2
+1 +1
+2 +2
- 12
- 12
- +1
+1 -
+1 +2
+1 +2
- +1
- +2
- +1
+1 -
+1 -
- +2
+1 -
+1 -

33
+2
+2
+2

12

+1

33
22
12
+1
+2
+1
12

+1
12
11
+1
12
12

+1

+1
+1

44
+1
+2
+1

+1
12

22
22
12
+1
+1
+1
+2
+2
12
+1

33
+1
12

22

12

22
22
22
+1
11
+1
+1

22

+1
+1

44
12
+2

43
+1
+1
+1
12

+1

22
22
12
+1
+1
12

12
+1
+1
+2
12
+1
+1

3.5.3. Veronico-Calthetum polypetalagddigiizel et al. ass. nov. (Tablo 24; Tip: Orneksehl687)
Caltha polypetalaHochst ex Lorent hidrofitik bir bitki olup $ok boélgelerin 1700-3600 m. yikseklikteki su
kaynaklari ve bu sulari ggyan ark kenarlarinda yayilir. ggr karakter tiiveronica anagallis-aquaticé. ise iklim ve
su sicakigina toleransi daha yiksek olup gepayiligshdir. Ancak sularin olgturdusu hidrofit vejetasyonlari surekli
temsil eden habitatin ayidedici bir bitkisidir. Kiglazinin 2490 m. giuneyinde Kuzgunlu yaylasi ¢ayirlagnlayan
kaynak suyun kenarlari ile 1980 m.gdsunda Gulyiuzi cayirlarindaki benzer habitatlarndék lu sturmustur (Tablo

24).
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Tablo 24. Veronico — Calthetum polypetala&digiizel et al. ass. nov. *Tip: Ornek partéB7

Ornek Parsel No 1641 1687* 1688 1689 1686 1642
Alan Genisligi (m2) 16 16 16 16 16 16
Yukseklik (m) 1980 2490 2490 2490 2490 1980
Genel Ortus (%) 100 100 100 100 100 100
Ot Boyu (cm) 5-100 50-60 40-60 40-60 60-70 5-100
Birli gin karakter turleri

Caltha polypetala 43 55 55 55 55 33
Veronica anagallis-aquatica 12 12 11 12 12 12
Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter tirleri

Polygonum bistorta . +1 11 +1 +1 .
Epilobium montanum +2 . . . . +1
Istirakciler

Poa angustifolia +1 11 11 11 +1 +1
Geum rivale +1 +1 +1 +1 +1 .
Scrophularia umbrosa 33 +1 . 12 . 33
Ranunculus grandiflorus . +1 +1 11 +1
Myosotis sicula . 12 12 12 . .
Cirsium arvense ssp. vestitum 12 +1 . . ) 22
Epilobium montanum +2 . . . . +1
Ligularia sibirica . : +1 . +1

Geranium sylvaticum +1

Lathyrus pratensis +1 . . . .
Mentha longifolia . . . . . +1

Veronico-Calthetum polypetalaeirligi bu s@guk tath su kenarlarinda gucli bir 6rti-bolluk vesgabilite
olusturmwstur. Her iki karakter tirin vitalitesi de yikseldogundan habitatingigini kontrol etmektedirler. Boylece
Istk rekabeti nedeniyle bu iki bitkiden daha fazleylaman fakat dal sayisi az olan veya @k kullanan bazi bitkiler
floristik kompozisyonu olgturmustur. Birligin Gulylzi kdyd cayirindaki boliminin GPS koordematN. 40 58
863’ ve E. 43' 14 488 olup buradan 16.07.2001 tarihinde 2 érnek parggllandi ( No. 1641 ve 1642). Kuzgunlu
yaylasi béliminin GPS koordinatlari da N? &3 558' ve E. 43 09 805’ olup buradan da 17.07.2001 tarihinde 4
ornek parsel uygulandi (No. 1686,1687,1688 ve1689 )

Birlik sintaksonomik ydnden tanimlanamadi. Bolgegapilacak argirmalarin sonucglarina goére bitki
turlerinde oldgu gibi sintaksonlarda da fitogmfik element kriterleri kullanabilecektir. Bu d#ofcografik bolgeleri
ekolojik yonden tur seviyesinden daha misbet sogdtiarmeye yardimci olacaktir.

4. Tartisma ve sonug

Kisir dgi kuzeyd@u Anadolu bélgesinin Rusya sinirinda 1800-3200 eneéle en kabarik kismidir.
Fitocagrafik olarak da Iran-Turan bdlgesinin Bw Anadolu Yiksek Dgar sektorine dahildir (Zohary, 1973). Oysa
bitkilerin fitocografik bdlgelere dalimi son derece ilging olup, Iran-Turan % 22.5 Agrupa-Sibirya % 22.3
seklindedir (Ocakverdi, 2001). Bu durum Kisirgdan her iki fitoc@rafik bolgenin kgullarini tgidigini ve ikisi
arasinda tam bir gegizonu olgturdusunu gdstermektedir. Ancak genelde gegblgeleri flora bakimindan zengin
olmasina rgmen Kisir dginin fakir old@gu séylenebilir. Clinkli hem Sibirya'ya kgmolan bdlgenin genelinde karasal
sert bir iklim hakam surer, hem de Kisirgdd®dyle bir bolgenin en yiiksek noktasidir. Kurarek yikseklikle sicaklik
azaldg! gibi, burada yilin tim aylarinin donlu ve don almlasilginin etkisinde kalmasi da bunu desteklemektedir
(Ocakverdi, 2001).

Kisir daginin vejetasyonunu ekolojik yénden tanimlamak igitki birliklerinden alinan érnek parsellerdeki
veriler Braun-Blanquet (1932,1963) metoduna gor@iaredilip deerlendirilmistir. Boylece dgin ekolojik kaullar
birbirinden farkh habitatlarindasagidaki 5 formasyona ait 22 yeni bitki biglibelirlenmistir.

Kisir dggI Avrupa-Sibirya ve Iran-Turan fitogoafik bolgeleri arasinda tam geg@urumunda oldgundan her
iki bélgeye ait sintaksonlarin karakter turlering dgcermektedir. Cajmada ortaya konan yeni bitki birlikleri, bu
bolgedeki sintaksonomik cainalarin yetersizfii nedeniyle sinif, ordo ve alyans dizeyinde tam raia
siniflandirlamamngtir. Ancak, Kuzeyddu Anadolu’da Vural (1996) tarafindan belirlenen iyesintaksonlar
degerlendirme yapmamizda ¢ok yardimci oktow. Hamzaglu’nun Dogu Anadolu bozkirlarini siniflandiran gahasi
gozden gecirilmi fakat simdilik bolgesel verilerin eksik olabilege distunilerek mukayeseli katastirma
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yapilmamgtir (Hamzaglu 2006). Kuzeydgu Anadolu’nun en yiiksek kesimi olan Kisir g¥ada belirlenen vejetasyon
tipleri ve bitki birlikleri gelecekte yapilacak ¢ghalara 6nemli katki gtayacaktir.

Tesekkdr

Calismamiza maddi destek@ayan TUBTAK'a (TBAG 1908-100T01) tgekkir ederiz. Tablo veekillerin
hazirlanmasinda yardimci olan Bighhin ve Serdar Aslan ile arazi gahalarimizin ilk kisminagik eden Batiirk
Kaya'ya cok tgekkir ederiz.
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Tablo 4. Galio — Cephalarietum proceraeDcakverdi et al. ass. nov. *Tip: Ornek parsel 1751

Ornek Parsel No 1594 1597 1591 1596 1599 1595
Alan Genisligi (m?) 100 100 100 100 100 100
Yiikseklik (m) 2300 2350 2250 2315 2400 2310
Yén GD G GD GD GD GD
Egim (%) 30 30 20 35 35 30
Genel Ortils (%) 100 95 100 90 90 95

Ot Boyu (cm)

40-100 40-150 40-130 40-150 40-120 40-130

Birli gin Karakter Tdrleri
Cephalaria procera

Galium verum

Stachys iberica ssp. .georgica
Thymus transcaucasicus

Pimpinella tragium
Aster alpinus
Myosotis alpestrissp.alpestris

Pedicularis comosa ssp. sibthorpii
Onobrycho armeni — Thymetalia leucostomi ordosunurkarakter turleri
+1

Alyssum paterii
Inula montbretiana
Stachys cretica

43
21

+1
+1
Hyperico — Thymetalia scorpilii ordosunun karakter turleri

Astragalo — Bromoteasinifinin karakter turleri

Potentilla recta

Bromus tomentellus
Thalictrum minus
Cruciata taurica

Veronica multifida
Centaurea triumfettii
Scutellaria orientalis
Nepeta nuda ssp. albiflora

+1

+1

+1
+1

Querceteapubescentissinifinin Karakter turleri

Hypericum perforatum
Coronilla varia ssp. varia

Vicia truncatula

Fragaria vesca

Trifolium medium var. medium
Asyneuma rigidum ssp. rigidum
Anthriscus nemorosa
istirakgiler

Dactylis glomerata

Phleum montanum
Festulolium loliaceum

Elymus repens

Poa bulbosa

Silene marchallii

+1
+1

12

+1

54
12
11
+2

+1
+1
+1
+1
+1
+1

a4

22

12
+1

+1
+1
+1

+1

43

22

12
12

+1
+1

+1
+1

+1
+1
+1

+1

43

12

+1
+2

+1

+1
+1
+1

+1

+1

+1
+1

53

11

11
12

+1
+1

1603 1602 1751* 1746604 1748 1749 1750
100 100 100 100 100 100 10a100
2420 2345 2100 2100430 2 2100 2100 2100
G G G G G G G G
30 30 20 20 30 25 25 20
90 95 100 95 95 90 95 100
30-110 30-100-150 10-100 30-120 10-100 25-15010-150
54 54 55 33 54 44 55 55
22 12 11 +1 22 12 +1 12
+1 +1 +1 +1 11 11 11 11
12 +1 +21 1 +1 +1 +1 +1
- - +1 - - +1 +1 +1
- - +1 - - - - -
- - - - - - - +1
+1 +1 - : +1 , - -
- - +1 - - - - -
+1 +1 +1 +1 1 2+ +1 +1
+1 +1 - - +1 1+ +1 -
+1 - +1 +1 - +1 +1 11
+1 +1 - - +1 - - -
+1 +1 +1 - - - - -
- - +1 - - - - +1
- - - - - +1 - -
- +1 - - - -1+ o+
- - +1 - - 1+ +1 +1
- - - +1 +1 - +1 -
- - +1 - - +1 - +2
+1 - - - - - - -
+1 +1 - - - - - -
+1 +1 +1 +1 +1 +1 +1 -
- - +1 +1 - 11 11 +1
- +1 +1 - - +1 11 22
- - 44 44 - 33 34 43
+1 +1 - +1 +1 - - -
- +1 - - - - - -
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1752 1753 1600 1747
100 100 100 100
2100 2100 2360 2150
G G G G
20 20 3020
10000 1 95 90
15-150 20-15040-100 10-100

55 55 43 34
+1 +2 22 +1

+1 +1 +1 +1
+1 +1 +1 -

- - +1 -

- - +1 -

+1 +1 - -
+1 - +1 -

- - +1 +1
12 22 - +1
- - +1 -

- - - +1
+1 +2 +1

+1  +1 - +1
+1 - - +1

- +1 - -

11 11 - -
+1 +1 +1 +1

- - - 11

- +1 +1 11

1 + - - 44
- - +1 -




Tricetum flavescens
Verbascum biscutellifolium
Trifolium ochroleucum
Achillea millefolium

Salvia verticillata ssp. amasiaca
Centaurea nigrifimbriata
Silene vulgaris

Lotus corniculatus

Alyssum repens

Prangos ferulacea

Senecio integrifolia
Helichrysum armenum
Sanguisorba officinalis
Campanula rapunculoides
Silene alba ssp. eriocalysina
Rumex tuberosus

Silene montbretiana
Trifolium alpestre

Pimpinella saxifraga
Helichrysum plicatum ssp. plicatum
Scabiosa calocephala
Campanula sibirica
Tragopogon buphthalmoides
Rumex acetocella
Scrophularia libanotica
Linaria genistifolia
Euphorbia cardiophylla
Rosa pimpinellifolia
Melampyrum arvense

Poa pratensis

Agrostis stolonifera

Erigeron acer

Plantago lanceolata
Centaurea pulcherrima
Lapsana communis ssp. adenophora
Muscari armeniacum
Primula veris

Poa angustifolia

Nepeta racemosa

Potentilla inclinata
Orobanche alba

Arenaria caryophyllacea
Senecio vernalis

Valeriana officinalis
Campanula glomerata ssp. hispida
Medicago papillosa
Plantago media
Buglossoides arvensis
Erysimum leptophyllum
Centaurea macrocephala
Polygonum alpinum
Stachys macrostachya
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+1

11
+1

+1
+1
+1
22
+1

+1

+1

+1
22

+1
+1
+1

+1

+1
+1
12
+1

+1
+1
+1
+1
+2

+1
12
+1
+1

+1
+1

+1

+1

12 22
+1 +1
+1 -
+2 -
- +1
+1 +1
- +1
- 11
+1 -
- +1
+1 -
+1 +1
+1 -
- +1
- +1
+1 -
- +2
+1 -
+1 -
+1 -
+1 +1
+1 +1
+1 -

35

12 +1
11 +1
11 +1
+1 1 +
+1 -
- +1
+2 +1
+1 +1
- +1
+1 +1
- +1
+1 +1
- +1
+1 -
- +1
- +1
+1 -
- +1
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22

1+

+1
+1

+1 -
1+ +1
- +1
+1 11
+1 -
11 +1
- +1
+1 -
1 +1
+1 +1
- +1
+1 -
- +1
- +1
+1 -
+1 +1



36

Biological Diversity and Conservation +2 (2009)

Euphorbia oblongifolia +2 - +1 - - - - - - - - -
Serratula radiata - - - - - - - - - - - -
Artemisia absinthium - - - - - - - +1 - - - -
Leontodon hispidus +1 - - - - +1 - - - - - -
Papaver orientale - - - - +1 - - - - - - -
Carex vulcanica - - +1 - - - +1 - - - - -
Centaurea glastifolia +1 - 12 - - - - - - - - R
Teucrium orientale - +1 - - - - - - - - - +1
Astragalus fragrans - +1 - - +1 - - - - - - -
Pilosella echioides ssp. echioides - +1 - - - - - - - +1 - - -
Astrantia maxima ssp. maxima - - - - - - - - - - - R -

Tablo 10. Minuartio-Festucetum brunnescentiOcakverdi et al. ass. nov. *Tip: Ornek parsel 1554

Ornek Parsel No 1665 1664 1668
Alan Genisligi (m?) 100 100 100 100 100 100 100 100 100 100 100 100

Yiikseklik (m) 2410 2370 2550 2510 2580 2550 2580 2430 2460 25%DO 22680 2570
Yon D D D D - D D GB

1m0 100 100

GD B D G D G GD -

Egim (%) 20 10 10 25 - 5 10 20 30 30 10 10 10 10 45 -

Genel Ortils (%)
Ot Boyu (cm)

100 95 95 90 100
15-50 10-30 5-30 5-25 5-30

100 100 95 95 90
5-30 5-30 5-30 5-30 5-25

100 90
5-30 10-4B30

100 95 9@00
5-30 10-20 5-30

D

95
5-30

100

D

85
5-30

100

G

95
5-30

100

GD

1515

95
5-30

1667 1557 15541556 1605 1666 1669 1558 1606 1555 1559 1670 15%b2 11553 1560 1561 1551
100
2680 2585 2540 2540 2510 2640 27510 252950

100

100
5-30

1673
100

90
5-15

Birli gin karakter turleri

Festuca brunnescens 33 33 34 44 34 33 44 33 33 344 343 43 33 33 33
Minuartia rimarum var. rimarum +1 +1 +1 - +1 11 +1 11 +1 +1 +1 12 12 +2 22 11
Papaver lateritium - - +1 - +1 +1 - - - +1 +1 - +1 +1 +1 -
Hyperico — Thymetalia scorpilii ordosunun karakter tirleri

Myosotis alpestris ssp. alpestris - - - - - +1 - - - +1 +1 - - +1 +1 +1
Aster alpinus - - +1 +1 +1 +1 - - - - - - +1 - - +1
Pedicularis comosa ssp. sibthorpii - - +1 - - - - - - - - - - - R R
Astragalo — Bromoteasinifinin karakter turleri

Bromus tomentellus 22 11 11 11 12 21 11 +1 22 11 1111 22 11 +1 22
Ziziphora clinopodioides - - - - +2 +2 12 - - - - ] +1 - +2
Potentilla recta +1 - +1 - - - - - - - - - - - - ,
Anthyllis vulneraria - +1 - - - - - - +1 - - - - - - -
Scutellaria orientalis - - - - - - - +1 - - - - - — -
Cruciata taurica - - - - - - - - - - - - - - R R
Thalictrum minus +1 - - - - - - - - - - - - - - -

Alchemillo retinervis — Sibbaldietea parviflorae snifinin karakter turleri

Alchemilla retinervis +1 - +1 +1 22 12 22 - 12 12 22 - 22 22 33 12
Trifolium ambiguum - - - - +1 +1 +1 +2 - +2 12 - +2 +2 +2 +2
Anthemis marchalliana - - - - +1 - +2 - - - +1 +1 - - - -
Minuartia aizoides - - - - 12 - +1 +2 - - +2 - - +2 - -
Sibbaldia parviflora - - - - - - +2 - - - - - +2 - - -
istirakgiler

Thymus transcaucasicus 12 22 12 12 +2 11 +2 +2 121 1+1 +1 11 +2 12 -
Koeleria eriostachya +1 11 +1 +1 22 22 22 11 +1 +111 +1 22 22 +1 22
Pimpinella saxifraga - - +1 +1 +1 +1 +1 +1 +1 +1 +1 12 +1 +1 +1 +1
Alopecurus textilis - - +1 +1 +1 - +1 - - +1 +1 - -+ +1 +1
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33

+2

+1

+2

22

+1
+1

33

+2

+2

22
+1
+1

44

+2

22
+2
+1

+2

22
+1
+1

23

22
+1
+1

+1

11
+1
+1

33
11
+1

+1
+1

22
+1

33
+1
+1

+1

+1



Draba bruniifolia ssp. armeniacum
Cirsium ciliatum ssp. szowitsii
Poa caucasica

Asperula xylorrhiza
Cerastium dahuricum
Campanula collina
Androsace armeniaca var. armeniaca
Taraxacum crepidiforme
Potentilla adsharica
Campanula sibirica
Scorzonera seidlitzii
Veronica gentianoides
Jurinella moschus

Dianthus floribundus
Tragopogon aureus

Trifolium ochroleucum
Phleum montanum

Poa bulbosa

Astragalus incertus

Galium verum

Campanula glomerata ssp. hispida
Silene montbretiana

Lotus corniculatus
Hypericum armenum

Rumex acetosella

Aster amellus

Plantago lanceolata
Chamaeciadium acaule
Achillea millefolium

Rumex tuberosus

Silene marchallii

Thesium arvense

Poa angustifolia

Pedicularis caucasica

Allium albidum

Melampyrum arvense
Cephalaria microcephala
Pilosella echioides ssp. echioides
Bupleurum falcatum ssp.
polyphyllum

Rosa pimpinellifolia
Delphinium linearilobum
Scleranthus uncinatus
Plantago atrata

Alkanna cordifolia

12
11

11
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+2 +1

11 +1
11 12
22 -

- +1
+1 +1
+1 +1
+1 +1
+1 +1
+1 +1
+1 -
+1 -

+1 +1

11 +1

- +1

- +1
+1 +1

+1 +1
+1 -
+1 -
+1 -

- +1
+1 -
+1 -

12 -

+1 -

+1
22

11

+1

+2
+1
+1
+1
+2
+1
+1
+1
+1

+1
+1

12
11
+2

+1
+1
+2
+1

+1

+1

12 -

+1
+2

+2
+1
+1
+1

+1

+1

22
+1
2 1
+1
+1
+1
+1

+1
+1
11

+1
+1
+1
+1
+1
+1
+1
+1

12
+1

+1

12 12 +1 42 - -
+1 - - +1 o+l

+1 -+l +2 12 12

o -+l o+l
1+ +1 -+ +1  +#1
- - - 42 41 o+
- -+ - 12 -
+1 - +1 - - +1
- 1+ +1 - - -

- 1+ +1 - - -

- - +1 - - -
1+ +1  +1  +1 - -
- - - +1 - -

- - - +1 - -

- - - - - +1

- +1 - - - -

- - - - 41 -

- - +]1 - - -

+1 - - +1 -
+1 - - - - +2
+1 - - - -

- - +1 - - -

- +1 - - - -
+1 - - - - -

+1

12
+1

+1
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Abstract

The study was carried out on the growth, distrimuticlassification and correlation of herbaceougetation
edaphic factors in Margalla Hills National Parklalmabad. Sampling of vegetation and soil was peréal using
random sampling method. A total of 52 herbaceoastpspecies from 26 families were recorded in 3@dgats. The
study aimed to classify and identify plant specisl to understand the soil factors playing rolecammunity
composition. TWINSPAN was used to identify distinpdant communities, which resultéua the recognition of four
vegetation groupsMalvastrum coromandelianurand Cicer arietinumcommunity was present along the agricultural
crop fields,Cynodon dactylomnd Cerastium fontanurnommunity occupied the humid stanMicromeria bifloraand
Grewia tenaxcommunity was present in a majority of areaspidium pinnatifidumand Coronopus didymus
community was grown along the road in the studpaBCA was used to determitiee dominant communities in the
study area. Understanding vegetation distributiothis area can help for management, reclamatiosh,d@velopment
of Margalla Hills National park ecosystems.

Key words: Margalla Hills, National park, TWINSPAN, DCA, Vegibn

O
Pakistan islamabad Margalla Hills Milli Parki’ndaki otsu veje tasyonun ordinasyonu ve siniflandiriimasi

Ozet

Islamabad Margalla Hills Milli Parki otsu vejetasyomin toprak faktorlerine goére gethiesi, dailisi,
siniflandiriimasi ve kadastiriimasi yapildi. Vejetasyon ve toprak orneklemetastgele érnekleme metoduna gore
yapildi. Alinan 30 ornek parselden toplam olarakf@@ilyaya ait 52 otsu bitki tlrii kaydedildi. Gahanin amaci
vejetasyondaki bitki tirlerini tespit etmek ve bitlopluluklarinin kompozisyonlarinda toprak fak&nihin rélind
anlamak. Agikca gorilebilen dort vejetasyon grubaitabitki topluluklarinin belirlenmesi  TWINSPANuKanilarak
yapildi. Malvastrum coromandelianuwe Cicer arietinum toplulugu ekin tarlalari boyunca yer almakt&ynodon
dactylonve Cerastium fontanum topluluzu nemli alanlarda bulunmaktdJicromeria biflora ve Grewia tenax
toplulugu alanin biyidk bir kismini kaplamakteepidium pinnatifidumve Coronopusdidymustoplulugu calsma
alanindaki yol kenarlarinda ggiiekte. Caima alanindaki baskin toplgu tespit edebilmek icin DCA kullaniidi.
Vejetasyonun alandaki gdisinin anlgiimasi Margalla Hills Milli Parki ekosistemleriniponetimine, gelimine ve
daha iyi dgerlendiriimesine yardimci olabilir.

Anahtar kelimeler: : Margalla Hills, Milli park, TWINSPAN, DCA, Vejetgon
1. Introduction

A National park is an area set aside by a natignakrnment for the preservation of the natural emment.
Most of the landscapes and their accompanying glamd animals in National parks are kept in thetural state. The
World Conservation Union defines a National parlaamtural area designated to protect the ecoloigieayrity of one
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or more ecosystems for present and future genagticcording to the World Database on Protectesh&i(WDPA),
there are approximately 2700 protected areas imtirdd with the designation of National Park, totgl nearly 4.4
million square kilometers in area with total numbemg just over 1,837 (WDPA, 2008).

The Margalla Hills National Park (MHNP) was declhi¢ational Park under the Islamabad wild life oedioe
(1979) and established in 1980 wide order no. SR®(4) / 80, to prohibit any consumptive use ofunaltresources
through cultivation, grazing, mining and pollutimgter which flows through the Park so as to presamnd protect the
flora, fauna and scenery in its natural state.

The most common kind of data set in community egplandeniably consists of the abundance or impogan
of taxa indexed by sampling units (e.g. quadragkeves, stands, traps, etc). Typically these degaoedered in a
matrix with species as rows, sampling units asrookl and abundance (or merely presence / absentieg astries.
Since such data matrices are multidimensional,samck the human mind is limited in its capacityisualize more
than a few dimensions, ecologists were forcednd fvays to extract the most important dimensionthefdata set
(Palmer, 1993). Two-way Indicator Species Analy$M/INSPAN) is a classification technique. FORTRAbhtputer
programs are available in the public domain fofqgrening these analyses (Hill, 1979; ter Braak, )9®&hruch (2005)
studied the vegetation—environment relationshigs dassification of the seasonal savannas in Veslaziihe results
were classified by clustering and TWINSPAN. Xiargit al. (2006) carried out a study on quantitatilessification
and ordination of forest communities in Pangquangational Nature Reserve. Forest communities werestigated
using TWINSPAN, Detrended Correspondence AnalyBiSA), and Detrended Canonical Correspondence Argalys
(DCCA). Using TWINSPAN, the forest communities wetassified into seven types. The results of DCA BXCCA
clearly reflected the relationship between the guatiof forest communities and environmental gradieHe et al.
(2007) conducted a study on environmental factdfscting vegetation composition in the Alxa Plateahina.
Classification by TWINSPAN techniques resulted liee trecognition of six vegetation types. Enrightabt(2005)
conducted a study on desert vegetation and vegetativironment relationships in Kirthar NationalriaSindh,
Pakistan. Survey of the desert vegetation of Kirtliational Park, Pakistan, recorded 466 plant gseici 372 sample
guadrats. Classification was done using TWINSPAN amlination.

The main purpose of this research was to investitfae relationship between soil characteristic \piaint
species to determine the most important factorgctiffy the separation of vegetation types. By kmgwthe
relationships between soil and vegetation of amgiarea, it is possible to apply these results theosimilar regions
and recommend the suitable guidance for manageofi@nobtected areas.

2. Materials and methods

The quadrat method of sampling was used for plata dollection. Sampling with quadrats of 1 x 2 was
used. In each quadrat, percentage cover of alllsedus vascular plant species was estimated wsamHlescribed by
Kent and Coker (1992).he sampling period started from late March antethsill end of April. A strategy of simple
random sampling was used where the vegetation sgubea be homogeneous in structure and floristimmasition.
Simple random sampling ensures that each indivitladlthe same probability of being chosen at aagestiuring the
sampling process Plant species were identifiedguBlora of West Pakistan by Stewart (1972). Vedetatlata was
analyzed by a series of multivariate techniques siscTWINSPAN and DCA, using PC-ORD (version 5)wafe.

3. Results

The results of the study are divided into two sewdi Section one describes the overall vegetatidienm and
grouping of different plant species. Second sedfiescribed the results of plant species analysisseyof TMINSPAN
and DCA.

3.1.0n the basis of study conducted the floristic datifected from 30 quadrats, 52 vascular herbacptarg species
belonging to 26 families were recorded. Out of p2cses, only 11 species occurred with a cover vafuaore than 10

% and are presented (Figure 1). It also enumetlgepercentage cover of each of these speciedai@dwon the basis
of the whole study area. It was obvious tRatmex dentatus, Cynodon dactylon, Parthenium hysterus, Cicer
arietinum,and Cerastium fontanurmere the most dominating species as far as theteptage cover values based on
whole study area. Out of these dominating spe&lasjexandCynodonpresented a maximum cover value of 21.2 and
19.7 % respectively. Apart from these species ofiparcies, which were enlisted on the basis of cowere Sida
cordata, Veronica didyma, Geranium rotundifoliunayilus leptophyllaandLepidium pinnatifidum.
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Dominant plants identified in the study area
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Figure 1. Ten most abundant species along with twsier values in MHNP

3.2. Vegetation of the study area was classified u3MWJNSPAN analysis (Figure 2). The purpose of two-
way clustering (also known as biclustering) wagtaphically expose the relationship between cluatelyses and
one’s individual data points. The resulting grapade it easy to see similarities and differencas/iden rows in the
same group, rows in different groups, columns i@ same group, and columns in different groups. €are see
graphically how groups of rows and columns relai®dach other. Two-way clustering refered to daéngluster
analysis on both the rows and columns of the mdwllowed by graphing the two dendogram simultarstp, adjacent
to a representation of main matrix. Rows and colsif the main matrix are re-ordered to match tiemoof items in
the dendogram. From TWINSPAN analysis, an ordenedway table, which expressed briefly the relatiops of the
samples and species within the data set, was cotestr.  Sites were classified on the basis of thleint community
composition in order to obtain a first approximatiof the plant communities of the area. Large gsosypggested by
TWINSPAN were further sorted by hand, based on wecge of important species. Based on the analfgsis,major
vegetation types were found. These results cléadigated that at the first level, TWINSPAN divid#t vegetation of
whole study area into two major communities, whigére further divided into minor communities. Thaséor
communities were again divided into 8 sub-minor oamities. But the present study was limited on thi@or
communities’ analysis. Each community was namegt #ifie leading dominant species (Figure 2). Megonmunity 1.
Cynodon dactylorand Cerastium fontanuncommunity; major community Z.epidium pinnatifidumand Coronopus
didymuscommunity and minor communities were:

3.3.Malvastrum coromandelianuamdCicer arietinumcommunity

This community was widespread along the agricultwrap fields. The land was undisturbed and the
community grew well over there.

3.4.Cynodon dactylomndCerastium fontanurnommunity

This community occupied the wettest stands withsngtudy area. This habitat was characterizedrihaand
continuous flow of fresh water from spring andgated land.

3.5.Micromeria bifloraandGrewia tenaxcommunity

This community was present in a vast area almosbideof trees. It was subjected to destructiveiogtfor
fuel and other household purposes.
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Two way Cluster Analysis
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Figure 2. Two way cluster dendrograms of specielscpradrats

3.6. Lepidium pinnatifidurandCoronopus didymusommunity

This community had grown along the road in the gtaika in urban-rural gradient. It was highly sahgd to
the trampling by humans and animals.

3.7.DCA analysis of overall vegetation

Three unique plant assemblages were identifiedinvitie study area. The (Figure 3) was an ordingtioh of
the 30 sites analyzed in this study. Three assayaliigpes were indicated by the groupings of grougrdup 2, and
group 3. From the ordination methods, followingjongplant species groups were identifidRigmex dentatuand
Parthenium hysterophorugroup ;Cynodon dactylorand Cerastium fontanungroup andLepidium pinnatifidunmand
Coronopus didymugroup.

3.8. Group 1.

The species present in this group inclulieagallis arvensis, Capsella bursa-pastoris, Conjlzes conyzoids,
Dichanthium annulatum, Euphorbia helioscopia, Gewam wallichii, Grewia tenax, Lamium amplexicaule,
Malvastrum coromandelianum, Micromeria biflora, Banium hysterophorus, Rumex dentatus, Saussurea
heteromalla, Sonchus asper, Torilus leptophyllaroviza didymarhis group was named @&umex dentatuand
Parthenium hysterophorugoup as these two species had highest cover vialuke group.
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Figure 3. Description of plant communities as déwmdrby DCA

This group grew along the edges of main road whadho the top hills and villages. This group wisated in entire
urban-rural gradienDiagnostic species of this group wRsmex dentatusith the cover value of 21.2 %. It belongs to
family Polygonaceae a very common perennial herthelOmost common species of this group was Pardheni
hysterophorusf family AsteraceaeAn annual herb that aggressively colonizes disaidites.
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3.9. Group 2.

This group comprised oRanunculus muricatus, Duchesnea indica, Fumariaicend Cannabis sativa,
Cerastium fontanum, Phalaris minor, Oxalis acetdlzhyPlantago major, Tribulus terrestris, Medicagmlymorpha,
Oxalis pescaprae, Taraxacum officinale, Cynodontylan, Eragrostis poides, Stellaria media, Oxaltgrdculat and
Cicer arietinum This group was named &ynodon dactylomnd Cerastium fontanurgroup due to the highest cover
values of these two species within the group. éingalong the sloppy mountains near the crop fisttishere was no
trampling. The diagnostic species of this group ®grodon dactylorf family Poaceae with the cover value of 19.7
%.

3.10. Group 3.

This group was designated kspidium pinnatifidumand Coronopus didymugroup due to highest cover
values of these two species in the group. It wasemt along hill slopes in dense vegetation wittrampling or other
human / animal interaction. The diagnostic spetitis group wad epidium pinnatifidunof family Brassicaceawith
the cover value of 12 %. Other most dominant speeieCoronopus didymusf family Cruciferae. Overall in study
area family Asteraceae and Brassicaceae were teeaommon families of the area. The species comgrifis group
include;Coronopus didymus, Lepidium pinnatifidum, ViciawagtAchyranthes bidentata, Anagallis arvensis,itiepn

apetalum, Melilotus indica Convolvulus arvensiandVerbena tenuisecta
4. Conclusions

The present study examined the species distributiodifferent parts of Margalla Hills National Park
Islamabad. A total number of 52 herbaceous plaatisg were recorded from different sites of thekPahe presence
of a diverse range of herbaceous plant specieleiratea supports the view that the Park can semanamportant
habitat for the conservation of local flora. As désed in (Figure 1), the most abundant specie®¥etover value) in
the study area were as follownRumex dentatus, Cynodon dactylon, Parthenium hysterus Cicer arietinum,
Cerastium fontanum, Sida cordata, Veronica didyreranium rotundifolium, Torilus leptophylla, Lepidn
pinnatifidum,and Coronopus didymus he dominance o€ynodon dactylomvas verified by the fact that dccurs on
almost all soil types and was common in disturbeshs such as gardens, roadsides, overgrazed, édraptas,
uncultivated lands, localities (Martin et al., 195%imilar study was conducted blansen et al. (2000). In their study, a
total of 1764 trees of 32 species were identified imcluded in the classification of the forest etgion.

In order to classify the vegetation into major coamities identified in the study area, a technique
TWINSPAN was used. Fifty two plant species wereorded from the study area, representing the compiamts
growing in almost all the area. Four major plannowunities were obtained at the second divisiorhef TWINSPAN
classification. These communities were further $tiddd into minor units based on the results. Oleflighotomy of
fourteen plant groups was obtained. But the study mainly focused on the four major communitiesesehincluded:
Malvastrum coromandelianumand Cicer arietinum community; Cynodon dactylonand Cerastium fontanum
community; Micromeria biflora and Grewia tenaxcommunity; Lepidium pinnatifidumand Coronopus didymus
community. In a study conducted by Yeo and Blaaks{@001), TWINSPAN application revealed six biogephical
groups, each characterized by a distinctive assagebdf vegetation and habitat types. Ahmad (20@# 24909) also
conducted similar study along M-2 and District Abddzad. The ordination study done by He et al. (2@ided the
vegetation of the area into six major groups, gipups 1 and 2 were transitional in their compositietween the other
groups. Lyorand Gross (2004) used DCA to evaluate the treeiepabundance data and to determine if there were
distinct assemblages. DCA ordinations summarizegtisg abundance data by assessing the dominaetnsatf
variation in species composition of sample plotse present study revealed that local community Ishplay a vital
role for protecting its bio-diversity as it has etayday encounter with the Park.
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A new record for spider fauna of Turkey, Stalagtia thaleriana Chatzaki&Arnedo, 2006 (Araneae; Dysderidae)
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Abstract
The morphological characters $falagtia thalerianaChatzaki&Arnedo, 2006, which is a new record fog t
spider fauna of Turkey, are given in this paper.

Key words: Stalagtia thalerianaspider, Turkey, fauna, new record

O

Tarkiye 6rimcek faunasi igin yeni bir kayit, Stalagtia thaleriana Chatzaki&Arnedo, 2006 (Araneae; Dysderidae)
Ozet

Bu calgmada Turkiye orimcek faunasi icin yeni bir kayiarglStalagtia thalerianaChatzaki&Arnedo,
2006'nin morfolojik karakterleri verilngtir.

Anahtar kelimeler: Stalagtia thalerianadriimcek, Tlrkiye, fauna, yeni kayit
1. Giris

1837 yilinda, Alman entomolog “Carl Ludwig Koch’rédindan Oriimcekgiller (Araneae) takiminin bir
familyasi olarak olgturulan Dysderidae; gunimizde 24 cinsglbd98 turle temsil edilmektedir (Platnick, 2009).
Dysderidae familyasi mensuplari, genellikle Akden& cevresinde @gaim gdsteren, kicik ve orta boylu, gececil
orumceklerdir. Ygam ortami olarak taalti, yaprak dokintuleri gibi toprakla glantili, ik ve nemli alanlar tercih
ederler (Chatzaki ve Arnedo, 2006). FamilyamarastalitaAbsolon & Kratochvil, 1932 v&talita Schiodte, 1847 gibi
bazi cinsleri ise yeraltl yamina uyum gdamis tirleri igerir. Bunlar uyum strecleri icerisindézerini kaybetmy ve
ileri ya da geri kazanimlar elde etteirdir (Kuntner vd., 1999).

Ulkemizden Dysderidae familyasina ait ilk kayit,788yilindaitalyan dga bilimci “Pietro Pavesi” nin “Gli
Arachnidi Turchi” adli eserinde vegglj Istanbul’dan toplanan ve kozmopolitan bir tiir oRysdera crocatya aittir.
(Karol, 1967). Pavesi'den sonra, Ozellikle Avrupaliaknologlar, Ulkemizin dysderid oriimceklerine rdesésitli
calismalar yuritmglerdir. Bunlardan; Nosek (1905), Brignoli (1978) eeleman-Reinhold & Deeleman (1988)
tlkemize endemik bir ¢ok tirun ilk kez tanimlgdgalsmalar olmalari bakimindan énemlidirler.

Son verilere gore, Dysderidae familyasi GlkemizdeirGe bah 42 turle temsil edilmektedir (Bayram vd.,
2009). Bu ¢akmanin amaci; 2006 yilinda Yunanistan'in Girit addan tanimlanan ve Girit endetnplarak bilinen
Stalagtia thalerianattriint, Tlrkiye oriimcek faunasi icin yeni olarakydetmek ve turiin morfolojik 6zelliklerini

* Corresponding authot Haberlgmeden sorumlu yazar: bitkilerim@gmail.com
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detayli olarak vermektir. Bu caina ile birlikte Dysderidae familyasinin Glkemizdaisil edilen cins sayisi 7’ye, tir
sayisl ise 43'e yikselgtir.

2. Materyal ve yontem

incelenen materyal, cana alanindanSekil 1) el aspiratorii ile toplangive darudan %70’lik etil alkole
alinmstir. TUr teshisi Olympus SZ61 marka stereomikroskop vasitasitilriin, Chatzaki ve Arnedo (2006) tarafindan
tanimlanan erkek treme organi 6zelliklerine daygaal yapilmgtir. Tanimlamada kullanilan vicut élgimlerinde de,
yine Chatzaki ve Arnedo (2006) referans algimiMateryal, Araknoloji Derng mizesinde muhafaza edilmekte olup,
metin igcerisinde verilen tim rakamsal birimler miétre cinsindedir.

Metin igerisinde kullanilan kisaltmalar ve acikldara soyledir. AL, abdominal uzunlukCL, karapaks
uzunlysu; CWmax, karapaksin maksimum gehgi; CWmin, karapaksin minimum gegigi; AME, 6n orta gozler;
PLE, arka yan gozlerPME, arka orta gozlerAMEd, 6n orta gozlerin gapPLEd, arka yan gozlerin cappMEd,
arka orta gozlerin capChF, keliser djinin uzunlgu; ChG, keliseral olgun uzunlgu; ChL, keliserlerin toplam
uzunlu (yan-dg gorunam itibariyle);Ta, tarsus;Me, metatarsusTi, tibia; Pa, patella;Fe, femur; Tr, trokanter;C,
koksa;CO, konduktor;E, embolusiT, tegulum;MTAS, Araknoloji Derngi Miizesi, Ankara, Turkiye

Turkiye

Sekil 1. Calsma alani ®= Karagol,izmir)
3. Bulgular

Stalagtia thaleriana&Chatzaki&Arnedo, 2006
Tip yeri: Ano Meros, Rethymno, Girit, Yunanistan

incelenen Materyal: 1 erkek @) (MTAS), izmir, Yamanlar Dgi, Karagol (38°33'26.00"K; 27°13'11.00"D), 28. XI.
2008, Ta alti.

Tamimlama: Olgimler (MTAS/Dys:0903-08-AL, 2.5;CL, 1.9;CWmax, 1.4;,CWmin, 0.7;AMEd, 0.1;PLEd, 0.1;
PMEd, 0.08;ChF, 0.3;ChG, 0.3;ChL, 0.6

Karapaks plruzsuz; onden arkaysgmogittikge acilan birsekilde acik kahverengi. Karapaksingbdasmi,

gogus kismina nazaran oldukca dar. Fovea belirggki( 2). Gozler birbirine yakin. AME arasinda bglir bir bosluk
var. Abdomen grimsi kahverengi cok sayida ince veakiyler ile kapli. Sternum, labium ve maksillakcik
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kahverengi. Sternumun kenar; labium ve maksillalarg kisimlarinda ince uzun grimsi kahverengi tiiygekil 3).
Keliserler killi grantli; keliseral ofiun her iki yaninda ¢ok sayida uzun ince acik kadngrtiyler. Bacaklar sarimsi,
aclk kahverengi. Patella 11I'in dorsalinde yer atamt diken belirgin ve tirtn belirleyici 6zgiliolmasi bakimindan

onemli (Bakiniz Chatzaki ve Arnedo, 2008kkil 4). Bacak olcileri Tablo 1'de verilwtir.

>z ;

Sekil 2. Karapaks (Olgek ¢izgisi, 0.5 mm) Sekil 3. Sterhum(OI(;ek gizgi‘sil, 0.2 mm)

Sekil 4. Patella llI'iin dorsalinde yer alan diketk, ite isaretli (Olcek cizgisi, 0.2 mm)

Tablo 1.Stalagtia thalerianabacak olculeri.

Bacak Uzunlgu C Tr Fe Pa Ti Me Ta Toplam
I 0.8 0.2 14 1.0 1.3 1.2 0.3 6.2
I 0.7 0.2 1.3 0.9 1.1 1.1 0.3 5.6
[l 0.4 0.1 1.0 0.4 0.9 0.8 0.3 3.9
v 0.6 0.2 1.7 0.8 14 1.5 0.3 6.5
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Palpal tibia kisa olup, tarsus uzugmun hemen hemen yarisina denk gelmektedir. PalgEn basit;
tegulum kiiresel; embolus uzun, silindirik, dikemsi u¢ kismi hafifce kivrik. Embolusun kaidesindsakidikensi bir
konduktor bulunmaktaSgkil 5).

A B

Sekil 5. S. thalerianasol palpal organA. LateralB. Prolateral goruntii (Olgek cizgisi, 0.2 mm)

4. Sonuglar ve tartisma

Chatzaki ve Arnedo (2006%. thalerian&nin kurak yaz aylari haricinde, 6zellikle Mart-Mis ve Ekim-Kasim
donemleri girhkhh olmak Uzere, tim yil boyunca aktif olgunu belirtmglerdir. Bizim &rneklememiz tesaddfi
oldugundan dolayi turiin ekolojisi ve gaam devri hakkinda detayl bilgi verebilmemiz mimkaimamstir. Bununla
birlikte, tiri Kasim ay1 icerisinde toplamamiz weékleme bolgesindeki mevcut vejetasyonun yapig@am ve Mege
ormanlar),S. thalerian&in tip yerindeki vejetasyon ile 6ginesi dikkate alinmasi gereken verilerdir.

Harpacteinae alt familyasinda; palpal organin, @&efdnemlerinde erkek bireyler arasinda élumculstah
olarak kulanildgl da bilinen bir olgudur (Rezac, 2008). Ornekle&erthalerianaarazi defteri kayitlarimiza “tek palpli”
olarak gecmtir. Arazi sonrasi yapilan ayrintili incelemelerdenesin sgg palpinin bir sire dnce kopiu, kopma
bdlgesinde olgan yara dokusundan agilanistir. Bu durum tiriin dreme déneminde gidoa dair bir garet olabilir.

Ornek sayimizin az olmass. thalerian&nin Girit popiilasyonu ile gercekei bir morfometrkarsilastirma
yapabilmemize olanak gemmamstir. Ancak elde etiimiz veriler d@rultusunda érn@mizin Girit populasyonuna
oranla nispeten kugik boylu olglu bacak uzunluk oranlarinin ise Girit popllasyatel paralellik gosterdi
soylenebilir. Bununla birlikte, palpal organin ysgii 6zellikleri, Girit populasyonu ile birebir dgtiiektedir.
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Abstract

Iran has a rich pistachio germplasm, thereby, tiiersity and number of Iranian pistachio cultivessunique
in the world. In this study, genetic relationshg®ong thirty one cultivars was assessed by usixdnggr simple
sequence repeat (ISSR) primers. During the ISS&erang in this study, good amplification productsrevobtained
from primers based on GA, CA and GAA repeats. Sipcaners based on CT, GT and CAA repeats prodiieed
large separate bands which were eliminated forfitted analysis. The total of 28 bands of which #8&/42%) were
polymorphic were amplified by the three primers,aaerage of 9.3 bands per primer. The total nurebemplified
fragments was between 7 to 12 and the number gfmphic fragments ranged from three to five. Thage of
genetic similarity was from/84 to 1 and the constructed unweighted pair grogphad with arithmetic averages
(UPGMA) dendrogram classified the tested genotyps11 main clusters. The present study showetdtiieae is low
genetic diversity among tested cultivars and tHeRICR analysis produces sufficient polymorphisonddrge-scale
DNA fingerprinting. This study reports the first @igation of thelSSR technique in characterization of Iranian
pistachio cultivars.

Key words: Pistachio, ISSR, Genetic relationships, Clustering
1. Introduction

Pistachio Pistacia veralL.) is the only cultivated and commercially impont species in the gensstacia
consisting of a deciduous, dioeciously and windipated at least 11 tree species (Whitehouse, 1¥338tacia veral.,
is a diploid (2n=30) member of the Anacardiaceaeilfa(Zohary, 1952; Whitehouse, 195Bjistacia verais native to
north Afghanistan, northeast Iran, and central Agi@publics (Browiez, 1988; Kafkas, 2006). Among thut tree
crops, pistachio tree ranks sixth in world prodmetibehind almond, walnut, Cashew, hazelnut and tehes
(Mehlenbacher, 2003). Iran is the main world predueith more than 400,000 tons followed by Turk&A5A and
Syria (Faostat, 2006). The main cultivars grownram are Ohady, Kaleh ghochi, Ahmad Aghai, Badamiand,
Rezaii and Pust piazi (Esmailpour, 2001). Sincertti¢ 1980s, genome identification and selection pragressed
rapidly with the help of PCR technology. Among theRAPD (Williams et al., 1990) has been the moshmnly
used method in pistachio cultivars characterizaffdormaza et al, 1994 & 1998; Kafkas et al, 2002fgfotis et al,
2003; Golan-Gpldhirsh et al, 2004; Mirzaei et &03). AFLP and SSR techniques have been also ngeidtachio to
study genetic relationship amomistacia species and cultivars (Golan- Goldhirsh et al,£2®atsiotis et al, 2003;
Ibrahim Basha et al, 2007 ;Ahmad et al, 2003; Ahmiaal, 2005Ahmadi Afzadi et al, 2007 ). Each marker technique
has its own advantages and disadvantages. RAPDersaake very quick and easy to develop (becaufieedrbitrary
sequence of the primers) but lack reproducibilkarp et al, 1997; Hansen et al, 1998; Jones €t9%89; Virk et al,
2000). AFLP has medium reproducibility but is labamtensive and has high operational and developirests (Karp
et al, 1997). Microsatellites are specific and higtolymorphous (Karp et al, 1997; Jones et al,9)9But they require
knowledge of the genomic sequence to design spepifimers and, thus, are limited primarily to ecancally
important species. Since 1994, a new molecular emat&chnique called inter sequence repeat (ISSR)begn
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available (Zietkiewicz et al, 1994). ISSRs are sarbitrary markers amplified by PCR in the preseotene primer
complementary to a target microsatellite. Amplifioa in the presence of nonanchored primers alsobegn called
microsatellite-primed PCR, or MP-PCR, (Meyer etl#93). Each band corresponds to a DNA sequendmitisl by
two inverted microsatellites. Like RAPDs, ISSRs kesis are quick and easy to handle, but they seehave the
reproducibility of SSR markers because of the lodgegth of their primers. Amplification in thisdienique does not
require genome sequence information and leads ttlacus and highly polymorphous patterns ( Zietkiez et al,
1994a; Tsumara et al, 1996; Nagaoka, 1997) andviesdonger (16-18 nucleotides) primers encodingrosatellite
elements that amplify DNA segments Intramicrostigetepeats (Gupta, 1994; Zietkiewicz, 1994). 19SR dominant
marker like RAPD (scored using presence or absehband at a locus) but with greater robustnesspeatability and
extremely high variability. These features makeR3fetter than other readily available marker systemnvestigating
the genetic variation among very closely relatedividuals and in crop cultivar classification (Fa&gRoose, 1997;
Nagaoka & Ogihara, 1997). Recently, this markehmégue has been used to detect DNA polymorphismgamebtic
diversity in a wide pistachio germplasm originatingm seven countries accompanied with AFLP and BAwarkers
(Kafkas et al, 2006). The objectives of the studyrevl) to assess genetic diversity and relatiosshipong some of
Irainian pistachio cultivars 2) to set up and usst fnter simple sequence repeats ( ISSR) teclenigyistachio cultivar
identification in Iran.

2. Materialsand methods

2.1.Plant materials amd DNA extraction

In this study, leaf samples of 31 pistachio genesy(80 females and 1 male) were collected fronRfsanjan
Pistachio Germplasm Collection located in Rafsamjiy) Iran (Table 1). Total genomic DNA was is@atusing the
cetyltrimethylammonium bromide (CTAB) method (DoyeDoyle, 1987) with minor modifications. DNA quatyt
and quality were estimated both using an UV spebimtometer by measuring absorbencies at A260 ar&D Aad
0.8% agarose gel electrophoresis by comparing lraedsity withA, DNA of known concentrations. DNA samples
were diluted to 10 ng/ul for ISSR reactions.

Table 1: List of pistachio cultivars examined fangtic relatedness using ISSR marker system irstihdty.

Code genotypes ngex | Code genotypes Sex
P1 Sirizi F P16 Pust Khormaei F
P2 Badami Ravar F P17 Ghazvini F
P3 Ghafori Rafsanjan = P18 Fandoghi 48 F
P4 Hasan Zadeh F P19 Javad Aghaei F
P5 Ravar No.2 F P20 Badami Dishkalaghi F
P6 Gholamrezaei F P21 PayeNar M
pP7 Badami Zarand F P22 Vahedi F
P8 Harati F P23 Ohadi F
P9 Behesht Abadi F P24 Shasti F
P10 khanjari Ravar F P25 Khanjari Damghan F
P11 Ravar No. 3 F P26 Ebrahimi F
P12 Pust Piazi F P27 Saiffodini F
P13 Shahpasand F P28 Kaleghochi F
P14 Mohseni F P29 Italiaei F
P15 Lahijani F P30 Ahmad Agaei F
P31 Ravare No.1 F

(F=female; M=male)
2.2. ISSR reactions

ISSR reactions were done according to (Zietkiewstzal, 1994) with minor modifications (Table 2).
Amplification reactions were done in a gb-volume containing 10 mM Tris-HCI, pH 8.0, 50 mMCK 1.5 mM
MgCI2, 200uM each of dATP, dGTP, dCTP and dTTP, 10 pmol ofwvery primer, 1 unit of Taqg DNA polymerase
(Fermentas, Lithuania) and 10 ng of genomic DNARP&nplification were performed in a gradient thermgler
(Eppendorf, Hamburg, Germany)...In ISSR, the pnogirecluded 1 cycle of 4 min at 94°C, followed by éfles of 45
s at 94°c, 1 min at 42 to 52°C (depending upon @nimand 2 min at 72°C, followed by a final extentifor 6 min at
72°C. ISSR amplification products were analyzedyblyelectrophoresis in 1.8% agarose in 1x TBE buffained with
ethidium bromide and digitally photographed undirauiolet light. Reproducibility of the patternsas checked by
running the reactions in duplicates.
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Table 2: Primers used for the ISSR analysis andoenrmf DNA polymorphic bands produced

Primer 5’-3'sequence Total Number of polymorphic
number  of | bands
bands

ISS2 5°-(GA)5GC -3° 7 3

ISS3 5°-(CA)5GT -3° 9 5

ISS5 5°-(GAA)5 -3° 12 5

2.3. Data analysis

The amplified bands were scored manually as 1 ¢ptesand 0 (absent). Only the clearest and stronges
reproducible bands were scored and used for clastalysis. Genetic similarities (GS) between samfibe the three
methods were calculated using the DICE (equivaiemei and Li) algorithems, described by( SneatB@kal, 1973).
Based on the GS matrices dendrograms were corexfrusing the clustering methods of the Unweightaid 8roup
Method of Arithmetic averages (UPGMA). Also PrinleipCoordinate Analysis (PCA) was estimated. NTSYS. -
2.02i (Ronhlf, 1998) was used to perform all thelgges. To determine the efficiency of this markgyet in detecting
genetic variation, the assay efficiency index, APEjic et al, 1998) (AEI=BP/T, where BP is the tatamber of
polymorphic fragments detected and T is the nunabgrolymorphic primer pairs) ,percentage of patyphic (PP)
fragments and effective multiplex ratio(EMR) wealeo calculated (Powell et al, 1996). EMR is defims the number
of bands (n) analyzed per primer.

3. Results and discussion
3.1. Leves of polymorphism and discriminating efalssay

The results of this molecular assay in fingerpnigtof the 31 pistachio genotypes are presentedbie 3. In
ISSR, according to the reported results of (Kafaal, 2006), first six primers were used and aftéral screening
three out of them primers eventually selected fer final analysis. A total of 28 bands were amgtifiby the three
primers, an average of 9.3 bands per primer of whig (46/42%) were polymorphic. The total nhumbeawiplified
fragments was between seven to 12 and the numbpolgforphic fragments ranged from three to fivegure 1
shows the results of amplification with primer ISS{&AA) 5 on agarose 1.8% with 16 lanes gel trayrifly the ISSR
screening in this study, good amplification produstre obtained from primers based on GA, CA and\Gépeats.
But primers based on CT, GT and CAA repeats pradide® large separate bands which finally were elated for
the final analysis. (Kafkas et al, 2006) using 20ngrs obtained a total of 156 bands, an averagé. ®fbands per
primer, of which 73(46.2%) were polymorphic whistsimilar to our results in this study.

Table 3: The results of ISSR marker assay in fipdeting of 31 pistachio genotypes

Acronym ISSR
Primer (no) NP 3
Total bands (no.) NB 28
Bnds per assay(no.) NBA 9.3
Polymorphic bands NPB 13
Assay efficiency index AEA 4.3
Monomorphic bands NMB 15
Polymorphism (%) PP 46.42
Effective multiplex ratio EMR 4.32
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Figurel. Results of amplification with primer ISSRBAA) 5 on agarose 1.8% with 16 lanes gel tray. Mealecular
weight; P1-p15 individuals oP.vera.

3.2. Clustering and genetic relationships amongagisio cultivars

In this study, the pattern of cluster analysis asddl on DICE similarity coefficient and UPGMA algorithm
placed the genotypes in different clusters. Thegeaof genetic similarity was from 0/84 to 1 and ttenstructed
unweighted pair group method with arithmetic avesafl)PGMA) dendrogram classified the tested gemstypto 11
main clusters. The first cluster contained 6 gepesynamely Sirizi (P1), Javad Aghaei (P19),Badaishikdlaghi
(P20), Ravar No.2 (P5), Badami Zarand (P7) & Sadlifieid(P27). The second cluster contained 3 genstymamely
Vahedi (P22), Khanjari Damghan (P25) and Ahmad A&gl{R30). The third cluster contained 6 genotypasaly
Ravar No.3 (P11), Pust Piazi (P12), Shahpasand)(Rksseni (P14), Lahijani (P15) and Ebrahimi (PZB)e fourth
cluster consisted of 2 genotype namely Shasti (Rd)Ravar No.1 (P31). The fifth cluster consistéd genotypes
namely Badami Ravar (P2), Hasanzadeh (P4), GholmeréP6) and Beheshtabadi (P9).The sixth clustasisted of
2 genotype namely Postkhormaei (P16) and Ghazwdiq). The seventh cluster consisted of 1 genatgpecly Paye
Nar (P21). The eighth cluster consisted of 2 ggmmtyamely KalehGhochi (P28) and Italiaei (P29). fimeth cluster
consisted of 3 genotypes namely Harati (P8), Khaifavar (P10) & Ohadi (P23). The tenth clustertaored 1
genotype of Ghafori Rafsanjan (P3) and the elevehibter contained one genotype namely Fandogh{PAS).
(Figure. 2)
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Figure2: UPGMA dendrogram based on the Dice siilaefficient illustrating the relationships angppistachio
genotypes.
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The Principle coordinate analysis (PCA) based oretie similarity matrices were used to visualize genetic
relationships among genotypes (Figure 3). The fliste eigenvectors accounted for 23/11% of thal toblecular
variation. Therefore, the Principle Coordinate Asé (PCA) results confirmed the results of clusiealysis. The
results of this study showed that there is a nadftilow level of genetic diversity in the studiedmples which are
expected in view of the dioecius and outbreedintuneaof the cultivated pistachio cultivars and higvel of
heterozygosity due to the cross-pollinating natafethe plant established during the evolution amnestication
processes which have been conserved by the prapagdtclones through vegetative reproduction. Ttigly reports
the first application of the ISSR technique in @ittio characterization of Iranian cultivars. Thegemt study showed
that ISSR-PCR analysis is quick, reliable, produsefficient polymorphisms for large-scale DNA fimggnting
purposes, and also showed that ISSR markers ardat#veal variability between pistachio cultivars

Figure3: Graph of the first and second and thiidgiple components PC-1 and PC-2 and PC-3 of thiatian in the
pistachio population studied.
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Abstract

Eastern Anatolia region of Turkiye is gene centnel dome of many rangeland and forage crop species.
Although it is an excellent potential to be berefiin both rehabilitation of natural rangelands asthblishment of
artificial pastures, studies on the possibilitié<ualtivation of these genotypes are almost norieris For that reason,
such potent source has not been favoured adequ&mlthere is a need for characterization of trepseries videly
found in the natural rangelands of the region. Thisf importance regarding the sustainability andcess of new crop
development and rangeland rehabilitation studiesesthese lines and genotypes can easily be takercultivation
and they can prove high and sustainable yield lespecially under the Eastern Anatolia conditions tb the natural
selection throughout some thousand years of timéoghe Therefore, there is an urgent need for ctiecand
characterization of these genotypes which canyeasiltransferred into advenced plant breeding stubecause of
above mentioned reasons.

In this study, morphological, phonological and egltural observations of genotypes were aimed and i
analysis of the collected data Cluster Analysishmétwas employed. According to the results 34 dodtgDactylis
glomeratal) genotypes from the different parts of the regiorangelands were evaluated and transferredtiro
advenced plant breeding studies in Eastern Anafajizcultural Research Institute, Erzurum..

Key words: Cocksfoot Dactylis, Characterizatidbactylis, Anadolu

O

Dogu Anadolu’da dogal yayilis gosteren Domuz ayrgl (Dactylis glomerata L.) hatlarinin karakterizasyonu

Ozet

Ulkemizin Dazu Anadolu bélgesi bircok mera ve yem bitkisinin kas olmakla birlikte kiltire alinma
calismalart yok denecek kadar azdir. Bu potansiyelinetiliz meralarinin rehabilitasyonunda vegaloalanlarin
Islahinda kullaniimasi mumkindir. Ama ne yazikikizengin kaynaklar kullaniimamaktadir. Bu ylzdeni ltkilerin
karakterizasyonunun yapilmasina, tanimlanmasiingathtardir ki bu bitkiler bdlgenin bitkileri olmagsedeniyle 1slaha
aktarimlari kolaydir.

Bu calsmada, D@gu Anadolu bélgesi b#a olmak lzere farkli bélgelerden toplagm34 adet domuz aygi
(Dactylis glomeratal) bitkisi Uzerinde morfolojik, fenolojik ve ger tarimsal gdzlemler alinarak kiimeleme analizi
yoluyla farkliliklari belirlenerek 6ne ¢ikan hatlaileri 1slaha aktarilmasi caiimistir.

Anahtar kelimeler: Domuz ayrgi, KarakterizasyorDactylis, Anadolu
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1. Giris

Ulkemiz tarimda ¢agan 12 milyon aktif niifusa kahk barindirdgl yaklasik 11 milyon biyiikbg 35 milyon
kiicikba hayvan vargl acisindan Avrupa’da ikinci Dunya’da altinci smagk 260 milyon kiimes hayvaniyla tarimsal
Uretim icin bliyuk bir kaynak potansiyele sahipKuglu et al., 2003

Gelismis Ulkelerde tarimsal ekonominin lokomotifi olan haweilik, iki acidan son derece 6nemlidir.
Bunlardan birincisi cok diilk maliyetli istihdam yaratmasi, ikincisi ise kabiz veya insan beslenmesine uygun
olmayan yem kaynaklarinin kaliteli insan gidasidaigtiriimesidir. Bu 6énemi nedeniyle diinyada sirekli spee
gdsteren hayvancilik, tlkemizde yillardir beklegetismeyi gosteremerstir.

Hayvancilgimizin temel sorunlari i¢erisinde kaliteli kaba yagi1 dnemli bir yer tutmaktadir. Bu manada 11
milyon Bluyik Bag Hayvan Birimi icin 50 milyon ton kaliteli kaba yegereksimi vardir (Kutlu vd., 2003). Kaliteli
hayvanlardan arzu edilen verimin alinabilmesi igintlaka rasyonel besleme uygulanmasi gerekmekigdiiteli kaba
yem ve karma yem kaynaklarinin kullaniimasi hayvaaita cevrenin iyilgtiriimesi acgisindan hayvangiin 6n
kosullarindan birisi olarak kamiza c¢ikmaktadir. ABD’de hayvanlarin tikeityemin % 40’1 cayir-meralardan, %
20'si tarla tarimi igerisinde yatirilen yem bitkilerinden ve % 40’1 da kesif yemiiem sglanir (Nicolai, 2001).

Mera alanlarinin  ggunlugu disuk girdi uygulamasi ile ekstansif hayvan otlatgeklinde dgerlendirilir.
Avrupa’da ve Yeni Zelanda gibi Ulkelerde ise burdém intensif olarak faydalaniliDogal meralar ya kamuya aittir ya
da 6zel mulkturler. Sanayimis bircok tUlkede kamu mali meralar, belirli bir kikarsilhigl, bireysel hayvancilik
isletmeleri tarafindan kullaniimaktadir. ABD’de kammali olan meralar 6zel hayvancilgtetmelerine kiralanir. Ancak
bu alanlarin kullanim ve bakim prensipleri kamuatenrdan planlanir ve kiracilar bu planlar uyguarlUygulama
kamu tarafindan denetlenir. Az gefiis veya gemekte olan c¢gunlugu Afrika ve Asya’nin kurak bélgelerinde
bulunan Ulkelerde ise cayir-meralarin kullanimi bakim glemleri dizensizdir ve ekolojik kallarin da uygun
olmamasi nedeniyle bitki ortlleri blylk 6lciide tplolmus durumdadirlar(Nicolai, 2001).

Avrupa Birligi Ulkelerinde dgal ¢ayir-meralar; Cevrenin en dnemli koruyuculariddu Ulkelerde ekolojik
kosullarin, 6zellikle y&is miktarinin yeterli olmasi nedeniyle bu alanlar sék verim potansiyeline sahip olup, yiksek
girdi kullanimi ile dgerlendirilir. Bunlarin ¢@unlugu da 6zel milk arazileridir. Kullanim ve bakirgleimleri
ihtisaslamis hayvancilik sletmeleri tarafindan bilimsel esaslara uygun olamatne getirilir.

Ulkemizde ise;Otlatma tekniine uyulmamasi, bakim ve korumalarinin yapilmamiasianicilara yetki ve
sorumluluk verilmemesi, bitkisel ve hayvansal iinele istenilen verimligin temin edilmemesi, mali kaynaklarin
yetersizlgi, mera alanlarinin amacisthda kullaniimasi gibi olumsuz nedenlerden dol®4Qyilinda 44 milyon hektar
olan mera alanlari son yillarda 12,3 milyon hektignistir (Balabanh vd., 2006)

Meralarimiz, 1998 yilina gelinceye kadarsije kanunlariin icerisinde yer alan maddelerle
diizenlenmeye calimis meralara 6zgl bir kanun olan Mera Kanunu Tas2B8§ubat 1998 (Kanun Numarasi: 4342,
Kabul Tarihi: 25.2.1998,Yayimlangl R.Gazete: Tarih: 28.2.1998 Sayi: 23272, Yayimianbustur: Tertip: 5 Cilt:
37) tarihinde hazirlanarak ylrugé girmistir.

Mera konusunda ise bdlgeler itibariyle meralarifahmda kullanilabilecek yem bitkisi tir ve siéeri
belirlenmitir. Universite ve argiirma enstitiilerinde mera konularinda yeterincgtaraa yapilmstir. Sabanci(2006)

Hayvancilgi ileri Ulkelerde yem bitkileri ekim alanlariningtam ekilebilir alan icindeki payr % 10 iken
tlkemizde bu oran yakjek % ,5 tir(Kutlu vd., 2003).

Gerek kaliteli kaba yem g@nin kapatiimasi gerekse ekim alanlarinin arttagmamaciyla islah ve ygirme
teknigi konularinda capmalar yapilirken bdlgemiz ¢ayir mera alanlarindiiiban yem bitkilerinin de kiltire alinarak
bu potansiyelin dgerlendiriimesi gerekmektedir.

Domuz ayrgl bitkisinin karakterizasyonu ile ilgili olarak (#knizde, Erzurum yoresi cayir mera ve yayla
vejetasyonlarinda mevcut bitki tdrldounlarin hayat formlari ve ciceklenme periyotldAnding, 1985), Bazi mera
bitkilerinin dnemli morfolojik, biyolojik ve tarimasl karakterleri Uzerinde afarmalar (Tokluglu, 1979), Erzurum
yoresinde dpal olarak yetien domuz aypg (Dactylis glomerata_. subsp hispanica(Roth) Nyman ) bitkilerinde bazi
morfolojik ve fenolojik 6zelliklerin belirlenmesidsun ve Sgs6z(1994), Cukurova bdlgesinde bulunan domuzsayri
bitkisinin morfolojik, biyolojik ve tarimsal kara&tleri Gzerinde agirmalar yapmglardir. (TUkel ve Hatipglu, 1994),
Yem Bitkilerinin Kiltire alinma Olanaklari 1. Domukyrigl Toplama Cakmalari. (Aygin ve ark 2007). bulunmakta
olup, konu uzmanlan tarafindan ileri islah kadesriak aktarilan domuz agn bitkilerinden yeni cstler 1slah
asamasindadir.
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Arastirma, bolgeden dgsik tarihlerde ayni alttiire ait toplanan 9 adet Danayrgl (Dactylis glomeratal.)
eko tip, bir adefrlanda’dan bir parktan alinan ve dort adet ise Chera Zootekni Argtirma Enstitiisiinden alinan
(A.B.D.Orijinli ) ve misahit olarak kullanilan toplam 14 adet Domuz gy(Dactylis glomeratal.) bitkisiyle, Dgzu

alinarak yapilmtir (Tablo 1).

2.2. Metot

Sira uzunlgu 4 m. sira arasi 1 m. ve sira Uzeri her siraybitkDgeleceksekilde ekim yapilmy, Gozlemler ve
Olgumler icin Tosun(1973), Toklgtu (1979), Acikgdz (1982), $ab6z (1974), Sgsbz (1982), Sgsdz (1995), 'in
kullandgl yontemler esas alingyiher tirden 10 bitki Gzerinde gdzlemler yuritigtii. Elde edilen dgerler tGizerinden
ortalamalar, minimum, maksimum gkxler, frekanslar, %1 (**) ve % 5 (*) seviyesindaem arz eden ikili ikiler
alinarak istenen 6zellikteki bitkiler secilerekrileslah programina aktariimasi tavsiye edshini

Domuz ayrgl (Dactylis glomeratal.)'nda; bgak boyu, cicek boyu, tohum boyu, tohum eni, bitkiyb,
habitus, yaprak sayisi, gk yapisi, tohum olgurgarma tarihi, bin tanegrligi, cimlenme hizi, cimlenme guicu, yaprak
boyu, yaprak eni, sap kaliplive ciceklenme bgangici gibi 6zellikler incelenrgi

Tablo 1. Domuz ay# (Dactylis glomeratd.) bitkisine ait toplama listesi

Kayit No Cins- Tur Toplanma Yeri Toplanm Tarihi  Yaeklik (m)
972 Dactylis glomeratd.. | ABD orj. 16,09,1991 -
976 Dactylis glomeratd.. | ABD orj. 16,09,1991
969 Dactylis glomeratd_. | ABD orj. 16,09,1991
242 Dactylis glomeratd_.. | ABD orj. 16,09,1991 -
1056 | Dactylis glomeratd. | Nenehatun koyu 15.08.1993 2200
982 Dactylis glomeratd_. | A.Unv. arazisi 05,08,1997 1850
986 Dcatylis glomeratd_. | A.Unv. arazisi 05,08,1987 1900
1019 | Dactylis glomeratd.. | A.Gazi tirbesi 15,08,1997 1850
1008 | Dactylis glomeratd.. | A.Gazi tlrbesi 15,08,1997 1850
1020 | Dactylis glomeratd.. | A.Gazi tirbesi 05,08,1997 1850
521 Dactylis glomeratd_. | Geva 09,08,1990 1800
38 Dactylis glomeratd_. | Sarikamg ormanlari 26,08,1989 2000
601 Dactylis glomeratd_. | Yeni Zelanda 27,06,1991 -
35 Dactylis glomeratd._.. | Pasinler 10,08,1989 1650

3. Sonuclar ve Tartsma

Yaprak boyu olcimlerinde 7,0-20,5 cm arasinda figkldr belirlenmi (Tablo 2, 3), Tomov (1973) inceleli
Orneklerde de belirtilen 6zellik acisindan buayukkfklarin oldusunu, Senten ve Casler (1986) bitkileringlya
yapraklarinda uzunfun 20,25 — 35,57 cm old@unu, Tikel ve Hatipglu (1994) ise yaprak uzurjunu 10,2-34,5 cm
olarak belirlergler.

Yaprak boyu ile dier dzellikler arasindaki ikili ifki incelendginde; yaprak boyu ile tanegaligl arasinda
onemli (< 0,01) iligki belirlenmistir.

Yaprak sayisina bakilginda 3 farkh aralik dgeri olusmus 6rneklerin % 42'sinde (6 adet) ana sap Uzerinde
yaprak sayisi 3 adet olarak belirlegtinj Yeni Zelanda d@actylis glomerataV, Kara i1slahi ¢cajmalarinda yaprak ve
sap karakterlerinin incelenmesinde cicek kdme¢ bggprak sayisi ve 1000 tangiraklar gdézlemlenmitir, Tomov
(1973)'deD. glomerataklonlari Gzerindeki ¢ajmasinda blylme periyodu, habitus, yapraklilk, sapu ve yaprak
boyutlarinda buyuk farkliliklarin oldunu belirlemgtir.

Ciceklenme bglangic tarihlerinin tespitinde aralik gkei arasinda 17 gunlik bir farkin olgly Tomov (1972)
erkencilik, gelsme, habitus ve yaprakllik yoninden Domuz gyiklonlari arasinda buiyik farkigin olduunu,
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Inpozemtsev (1973) ciceklenme Uzerine sig@aklive nemin etkili oldgunu, Anding (1985) Erzurum yodresi gad
florasinda Domuz aygi'nin ¢iceklenme periyodunun Haziran ve Temmuz ayd&dugsunu bildirmitir (Tablo 4).

Bitki boyu, 49,10 — 95 cm arasindagagklik gostererek farkli aralik derleri olismus, Lucchin ve ark,
(1985) bitki boyu varyasyon katsayilarinin yiksg@tugunu, Turkiye'den toplagh domuz ayrgl bitkilerini Japonya
sartlarinda denemeye alan Abe (1980) ise bitki boyubozu Anadolu Bolgesinde yggn bitkilerde 95,9 cm oldiunu
bildirmistir, Tosun ve Sgs6z (1994), bitki boyunun 86,12 cm, olarak tespitiger ve bu 6zelfin bitkilerin toplandgi
bolgelere gore dgstigini, Manga(1994) cevre kallarina bgl olarak 60—200 cm arasinda, ortalama olarak 1801
cm boylandgini, Tikel vd. (1994), calmalarinda bitki boyunun 61,5-117 cm, arasindgigiigini, boyle
varyasyonlarin yabanci dollenen bitkilerde bekler®n olay oldgunu Acikgdz (1995), bu bitkinin 60-120 cm
boyunda, yumaklar o$turarak geen bir yem bitkisi oldgunu bildirmilerdir.

Tohum boyu ile ilgili dlcimlerde, tohum boyunun 3#afim arasinda farklilik gostegdi(Tablo 5), Manga
(1994) ise kavuzlu meyvelerin 4—7 mm boyunda gildw bildirmitir.

Ozellikler arasi ikili ilskilerde ise; tohum boyu ile tohum eni arasinda dnetamlu (P< 0,05) , ilskinin
oldugu belirlenmitir.

Tablo 2. Domuz ay@ (Dactylis glomeratel.) bitkisinde incelenen bazi dzelliklerin minimumaksimum ve ortalama

degerleri

incelenen Ozellikler Minimum Maksimum Ortalama Standart

Sapma
Yaprak boyu 7 20.5 12.7 4.56
Yaprak sayisi 3 5 4 0.80
Ciceklenme bgangici 140 157 149.7 6.10
Cicek boyu 0.3 0.8 0.45 0.15
Bitki boyu 49.1 95 75.3 11.67
Tohum boyu 3 6 4.46 0.84
Bin tane &irhg 0.53 1.93 0.95 0.36
Cimlenme giicl 0.0 79.2 23.9 26.01
Yaprak eni 0.5 1.1 0.79 0.20
Sap kalinlg 0.2 4 2.33 0.93
Cimlenme hizi 0.0 33.5 16.3 14.13
Tohum eni 1 2 1.35 0.49
Tohum olgunlama tarihi 199 209 203 5.13
Habitus 1 1 1

1000 tane @rliginin belirlenmesi ile ilgili olarak yapilan dl¢imte 0,53 -1,93 g oldiu tespit edilmy,
Ritchie (1972) tohum ebatlarinin test galasinda 1000 tanes@iginin 60—126 mg, oldtunu ve tohum @rliklari
arttikca cimlenme yuzdelerinde de gemn meydana gelgini, Tosun ve Sgstz (1994) sera kallarinda yettirdikleri
Domuz ayrg bitkilerinde 1000 tane g@rliginin ortalama 0,981 g, Acikg6z (1995) 0,7-1 g,eCed. (1994) 1 g,
civarinda oldgunu bildirmiglerdir (Tablo 5).

1000 tane @rh g ile yaprak boyu arasinda ¢ok 6nemli olumls 01) ve tohum olgungirma tarihi arasinda
olumsuz 6énemli (R 0,05) iliskinin oldugu belirlenmitir.

Ekotiplerin cimlenme guglerinin belirlenmesi ilggili cimlendirme ¢amalari neticesinde U¢ aralik ghei
olusmus olup 6rneklerin genelde ¢imlenme gugleriningiakl oldyu godzlenmg olmasina kain, Osinski (1979)
¢cimlenme biyime kapasitesi gibi kriterlerin araida ki farklilg) yuksek olarak tespit etgnve bu tir farkliliklar olsa
bile Dactylisglomerataeko tiplerinin ileri 1slah kademeleri icin secimtén yapildgini bildirmistir.

ikili ili skilerin incelenmesinde ise; ¢imlenme giicii ile cinmhe hizi arasinda olumlu ¢ok énemli(B,01),
cimlenme guct ile tohum olguntarma tarihi arasinda ise olumsuz énemk @R05) iliski belirlenmistir.

Yaprak eni 6lcimlerinde 0,5-1,1 mm arasindaki ggtin, Love (1969)'un 2-5 mm, Tikel vd. (1994) ise 3-
mm gibi dlgiimler tespit etrslierdir.

Sap kalinlg 0,2—-4,0 mm arasinda glemis, Erzurum yoéresinde gal olarak yetien domuz ayp bitkilerini
sera kagullarinda denemeye alan Tosun vd.(1994) sap kalmh 1,92 mm oldgunu, s6z konusu 6zedin bitkilerin
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toplandiklari bélgelere goére gistigini, yine Tikel vd. (1994) sap kaliginin 1,92 mm olarak tespit etgterdir (Tablo
6).

Orneklerin gimlenme hizlarinin gok gik oldwsu, 6zellikler arasi ikili ilikilerde de cimlenme hizi ile
¢imlenme giict arasinda ¢ok dnemli olumls @01) iliski g6zlenmitir, Ritchie (1972)Dactylis glomeratada tohum
agirliklar arttikca ¢cimlenme yizdelerinde de gar meydana geldini bildirmektedir.

Tohum olgunlgtirma tarihlerinin Temmuz ayina tekabiil gittgorilmistir, Ozellikler arasi ikili ilikilerin
incelenmesinde ise tohum olgugtiama tarihi ile bin tanegrhgi, cimlenme gucu, yaprak boyu ve yaprak eni arasind
olumsuz 6nemli (R 0,05) bir ilski tespit edilmstir.

Orneklerin tohum eni dlciimleri neticesinde, amali1-2 mm arasinda gietigi, Manga (1994) ise kavuzlu
meyve genili ginin 1-1,5 mm civarinda olgwnu bildirmistir (Tablo 7).

Ozellikler arasi ikili ilgkilerde ise Tohum eni ile Tohum boyu arasinda onehimlu (P< 0,05) , iliski
g0Ozlenmitir.

Tablo 3. Domuz ay@inin; yaprak boyu, yaprak sayisl, ciceklenmgaragic tarihi

Yaprak boyu Yaprak sagn Ciceklenmegtengic tarihi

Aralik | Aralik Ad. | % Aralik No | Aralik Degeri | Ad. | % Aralik No | Aralik Degeri | Ad. | %
No Degeri

1 7.0-103 | 6 | 4281 3 6 |428 |1 140-144.2 3] 214
2 104-13.741 |71 ] |2 4 5 357 (2 144.3-1485| 3 | 214
3 13.8-17.1] 4 | 2853 5 3 214 3 152-157 8 | 57.1
4 17.2-205] 3 | 214

Tablo 4. Domuz ayginin; ¢icek boyu, bitki boyu, tohum boyu

Cicek boyu Bitkoyu TohuBoyu

Aralik | Aralik Ad. | % Aralik No | Aralik Degeri | Ad. | % Aralik | Aralik Degeri | Ad. | %

No Degeri No

1 0304 | 9 | 6421 49.10-60.5 2| 14p]1 3-3.7 1174

2 0.42-05] 2 | 1422 61-72 11712 3.8-4.5 8 | 571

3 0.55-0.671 |7.1] |3 73-83.5 8 | 57.113 4.6-5.2 3| 214

4 0.68-0.802 |14.2] |4 84-95 3 ] 214 |4 5.3-6.0 2 | 142
Tablo 5. Domuz ayginin; bin tane girli g1, cimlenme gicd, yaprak eni

Bin tane agirh g Cimlenme giicu Yaprak eni

Aralik | Aralik | Ad. | % Aralik No | Aralik Degeri | Ad. | % Aralik | Arahk Ad. | %

No Degeri No Degeri

1 0.5-0.86 (428 | |1 0.0-19.8 6 | 50| |1 0.50-0.655 |35.71

2 0.91.2|5 |357] |2 19.9-39.6 3| 25| |2 0.66-0.803 |21.42

3 1.341.5|2 |142 | |3 40-59.4 2 | 16.6|3 0.81-0.952 |14.25

4 1.61.9|1 |7.143 |4 69.5-79.2 1| 83| |4 0.96-1.104 | 28.57

Tablo 6. Domuz ayginin; sap kalinfii, cimlenme hizi, tohum olgursarma tarihi

Sap kalinligi Cimlenme hizi Tohum olgunjarma tarihi

Aralik No | Aralik Degeri | Ad. | % Aralik No | Aralik Degeri| Ad. | % | | Aralik No| Aralik Degeri | Ad. | %
1 0.2-1.5 2 | 1421 0.0-11.67 2| 401 199-204 8 | 57.1
2 1.6-2.1 4 | 2852 11.7-22.3 1] 20|2 205-209 6 | 42.8
3 2.2-3.0 7 | 50| 3 22.4-33.5 2 | 40

4 3.1-4.0 1] 71

Tablo 7. Domuz ayginin; tohum eni

Tohum eni

Aralik | Arahk Ad. | %

No Degeri

1 1-15 9 64.2

2 1.6-2 5 34.7
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Orneklerde incelenen o6zelliklerin kiimeleme yolukkasilastiriimasi neticesinde farkli guruplar ehaustur.
Vagnerova vd., 1984Pactylis glomerata L. varyetelerinin verimlerinin benzeginin kiimeleme analizi yoluyla
karsilastirilmasi ¢calgmasinda dendogram yoluyla gruplandgnfarkli alanlardan toplanan érneklerin sonuclariayni
olmadg varyeteler arasinda ¢cewartlarindan kaynaklanan guicli bir interaksiyonuuglinu, yine Vagnerova (1985)
ilk bicimden sonraki buylime karakterlerinde berikkstin yiksek derecede farklgagini gozlemgtir. Kiimeleme
analizi ve Regresyon modellemesi sonucyauguruplarin birbirleriyle benzedibelirlenmitir (Sekil 1).

Bitki drneklerinde hesaplanan Principle componeryanslari ve toplam varyans icindeki yizdeleri

1. Principle component varyansi = 4,8304 (84,5 % 34,50)
2. Principle component varyansi = 2,4821 (17,73 % 52,23)
3. Principle component varyansi = 1,7701 (12,64 % 64,87)

Birinci prin’in toplam varyans icerisindeki pagb 34,50, ikinci prin’in toplam varyans icerisindgbayr % 52,23 ve
dcuncl prin’in toplam varyans icerisindeki payi 464,87 dir.

Bitkiye ait caitli 6zelliklere iliskin dzellikler Tablo 8'de topluca verilrtir. Regresyon modellemesi sonucu
baslica 5 grup olgmustur (Tablo 9)

Tablo 8. Ozellikler arasi 6nemli olanskiler

1.0zellik 2.0zellik Korelasyon Oieri 1.0zellik 2.0zellik Korelasyon Ogeri
(%) (%)
Yaprak boyu Bin tanegarli 3| 0,701** Toh, olg, tarihi | Cimlenme gucu -0,581*
Tohum boyu Tohum eni 0,583* Cimlenme giuci  Cimlerme 0,750**
Toh, olg, tarihi | Bin tanegrli g -0,639* Toh, olg, tarihi | Yaprak eni -0,552*
Sekil 1. Dactylis glomerata Hatlari Arasinda Kiimeleme Analizi Sonucu §ino Gruplama
Dactylis glomerata Hatlari arasinda Olusan Guruplama
18
16
14
12
10
8 L
6 F
4 L
2
1008 1020 982 521 242 969 972 976 1056 38 986 35 1019 601

Bu calsma neticesinde 6zellikleri itibariyle 6ne c¢ikankidérin ileri 1slah programlarina aktarilarak ulkizin
ihtiyaci olan tohumluk Uretimine esas olacakitier olarak tescile sunulabilegeislah¢ilar agisindan énemli birer
kaynak olarak kullanilabilegekanaatine varilngtir,
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Tablo 9.Regresyon modellemesi sonucusaln gruplama

Kayit|Yaprak| Cicek| Tohum TohumBitki |HabitugYaprakBasak |Ciceklen|Toh, |Bin Cimlen,/Cimlen,|Yaprak| Yaprak Sap Gruplama
No ([Boyu |Boyu|Boyu |Eni Boyu Sayisi |YapisiBaslan, |Olg, |Tane |Hizi Glclu [Boyu |Eni Kalinhg
Tarihi|Agirligi

601 7,6/ 08 4,0 1,0] 49,1 1,0 4,0 1,0 154 199 11 0,00 200 16,8 0,9 4,0

1020 7,00 0,3 4,0 1,0] 60,1 1,0 3,0 1,0 140/ 209 0,7 0,2 0,2 13,2 0,7 2,1

1008 8,9 0,6 3,0 1,0] 69,4 1,0 4,0 1,0 140/ 209 0,5 0,0 0,00 14,1 0,6 3,0

1019 9,00 0,5 4,5 2,01 75,8 1,0 30 1,0 157 209 0,8 0,0 4,71 16,8 0,6 3,0

38| 155 0.7 5,0 1,0 76,0 1,0 50 1,0 154 199 1,3 279 792 320 0,6 0,2

35/ 18, 0.4 6,0 2,01 73,0 1,0 40 1,0 154 209 0,8 0,0 2,20 31,9 0,6 2,0

986 72 04 4,0 1,0 77,0 1,0 3,0 1,0 154 209 0,6/ 150 155 10,2 0,5 2,1

1056 9,5 04 4,0 1,0 72,2 1,0 3,0 1,0 154 199 0,6 0,0 0,00 12,5 0,7 2,3

976 20,5 0,3 4,0 2,0 74,0 1,0 4,0 1,0 154 199 19 0,0 0,5 27,9 0,8 1,0

972 155 0.4 6,0 2,01 76,0 1,0 50 1,0 148 199 11 0,00 22,0 38,0 0,9 3,0

969 17,3 04 4,0 1,0 80,0 1,0 30 1,0 154 199 1,14 335 56,0 23,0 1,0 2,0

242 14,3 04 4,0 1,0 84,0 1,0 40 1,0 146/ 199 1,3 0,00 50,5 38,0 11 2,5

521 15,5 0,5 5,0 2,0 93,0 1,0 50 1,0 148 199 1,0 55 34,7 41,0 11 2,5

g O] A B W] W] W W| W| W W] N N -

982 12,00 0,3 5,0 1,0] 95,0 1,0 3,0 1,0 140/ 209 0,9 0,0 1,71 155 1,0 3,0

S =0,3468 R-sq = % 86,4 R-sq(adj) = % 81,8

Regresyon Kitli gi: Bitki Boyu = - 1388 + 6,49 Yaprak Boyu - 200 €icBoyu - 9,02 Tohum Boyu+ 31,6 Tohum Eni + 61,DMk Sayisi + 3,34
Ciceklenme Bslangici + 4,21 Tohum Olgundarma Tarihi- 64,4 Bin Tane @rligi - 3,76 Cimlenme Hizi + 2,77 Cimlenme Gucu - 8Y@prak
Boyu + 142 Yaprak Eni - 5,30 Sap Kalgl
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Pollen Morphology of Pyrethrum tatsiense (Compositae) from Pakistan
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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 investigatihas been obtained from herbarium of Quaid-i-Azam
University (ISL), Islamabad . The slides were prepaby acetolysis method (Erdtman, 1952). Floredsevireated for
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five minutes in acetic acid. Pollen graini for LNight microscopy) were mounted in glycerin jellyolBr axis,

equatorial diameter, P/E ratio, exine thicknesmespength, number of spine rows between colpipsha polar and
equatorial view and aperture type were recorded. ddta was statistically analyzed. The terminolisgy accordance
with Erdtman (1952), Huang (1972) and Penal.,(1994).

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

3. Reaults

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 importzant in the modern
issues of plant taxonomy (Bashir and Khan, 2003rigu(1972), Tonnsovic (1997) used pollen characisran
additional information for systematic purpose. €let al., (1980) distinguished some genera on tssbof 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 ingrolmorphology 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 Bfrethrum tatsiensés in close affirmity withChrysenthemunand
Tanacetunas detailed below.

Size: Pollen grain size (polar — equatorial diameteinep excluded) ranged from 28.3 (26.3um — 30.0,0m5.9
(25.0um — 27.5um). There is variation between patat equatorial diameter. P/E ratio is 1.09. Md208), 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) 33p. imdiciumwhich corroborate with present findings. Wodehouse
(1965) believed thaChrysanthemum murifoliuns an admixture ofC. indicum due to closeness in size range.
Similarly, Meo (2005) recorded similar type of mollsize in 4 species ®anaccetum

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 (Figure 1 A).

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 6.0pum 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 (Figure 1 B).

|
A B
Figure 1. Light micrographs of polen grainsRyfrethrum tatsiensé<100) (A:Polar view; B:Equatoraial view)

Spines. Short and thick spines in mesocolpium region. Spift@ttened at the base and abruptly pointed tipnes
length value is 4.8 (4.0um — 6.0um). Number of spiows between colpi varied from 3 — 4. Meo (20080 and

A.A.Meo, Pollen Morphology of Pyrethrum tatsiernSerfipositae) from Pakistan
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Khan (2006) noted 3 — 4 number of spine rows betvweedpi in Chrysanthemum tibeticumhich relates with present
findings. Furthermore, Meo (2005) recorded 3 — ehber of spines row between colpi in 3 speciefafacetunviz T.
nubigenum, T. robustum, T. seneciamigch correspond with present findings.

4, Conclusions

It is concluded from the available pollen data titrethrum tatsiensewvho tribe is not known relates with
Chrysanthemunspecies (Compositae — Anthemideae). Stewart (18n2}he basis of morphological data placed
PryrethrumandTanacetununderChrysanthemunit is recommended that SEM (Scanning electronrasiopy) of the
pollen could be approached for further studiesgie microscopy could not explain exine pattern.

References

Bashir, S. and Khan, M.A.2003. Pollen morphology aas aid to the identification of Medicinal Plafftsanthema
portulacastrumL., Boerhaavia procumbenBanks. Ex Roxb. andlternanthera pungenkunth, J. Hamdard Medicus,
XIV1:7-10

Clark, W.D., Brown, G.K. and Mays, R.A. 1980. Pollenrpiwlogy of Haplopappusand related genera (Compositae —
Astereae). Amer. J. Bot., 67 (9): 1391 — 1393.

Dutta, A.C. 1974. Botany for Degree Students. Cacu@xford University Press, Delhi , Bombay , Madras .

Edeoga, H.O. and Gomina, A. 2001. Nutritional valuesamshe non-conventional leafy vegetables of NigedaEcon. Tax.
Bot., 20: 7 — 15.

Erdtman, G. 1952. Pollen morphology and Plant Tarone Angiosperm (An introduction to Palynology 1: Alwgt and
Wiksell. Stockholm.

Erdtman, G. 1954. An introduction to pollen analySigackholm : Aimgvist and Wiksell.

Ferguson, I.LK. and Muller, J. 1976. The evolutignsignificance of the exine. Linnean Soc. Symp. Nédademic Press,
New York .

Ghafoor, A. 2002. Asteraceae — Anthemideae in FloRakdstan (edit. Ali, S.I. & Qaiser, M. No. 207. Jgnpublished by
Department of Botany, University of Karachi and MissdBotanical Press, Missoui Botanical Garden , Siuik ,
Missouri , U.S.A.

Heywood, V.H. 1978. Flowering Plants of the World. Oxfohd. Press, Oxford , London , Melbourne .

Heywood, V.H., Harborne, J.B. and Turner, B.L. 1977. Biglogy and Chemistry of the Compositae Vol.1. Aeaic
Press, London & New York .

Huang, T. 1972. Pollen flora of Taiwan . National Taivdniversity Botany Department Press.

Mbagwu, F.N. and Edeoga, H.O. 2006. Palynological ssudh some Nigerian species\Wfna savi J. Biol. Sci., 6: 1122 —
1125.

Mbagwu, F.N., Chime, E.G. and Unamba, C.I.N. 2008. Rédgical studies of five species of Asteraceae.lJSE. 3(1):
126 - 129.

Meo, A.A. 2005. Palynological studies of selectedegarof the tribes of Asteraceae from Pakistan . PRhBsis, Deptt. Bio.
Sci., Quaid-i-Azam University , Islamabad .

Meo, A.A. and Khan, M.A. 2006. Pollen morphology asa@hto the identification o€hrysanthemurspecies (Compositae —
Anthemideae) from Pakistan . Pak. J. Bot., 38(1)-29.

Nair, P.K.K. 1979. The palynological basis for thiphyletic theory of Angiosperms. Grana, 18: 141 4.14

Nair, P.K.K. and Lawrence, R. 1985. Pollen morpholofjindian Compositae. Adv. In Pollen Spore Red.(8 — 201.

Nasir, J. J. and Rafig, R.A. 1995. Wild flowers of B&n. Oxford Univ. Press.

Punt, W.S. Blackmore, S. Nilsson and le Thomas, R41%lossary of Pollen and Spore Terminology. LBBntlation,
Utrecht , LPP contribution series No.1.

Skvarla, J.J., Pastel, V.C. and Tomb, A.S. 1977 eRathorphology in the Compositae and in related lfamiln: Biolgy and
Chemistry of the Compositae. (Eds.): V.H. Heywood, Bi&brone, H.L. Turner. Academic Press, London .

Stewart, R.A. 1972. An annotated catalogue of vasqldats of West Pakistan. Fakhri Printing Pressakhi .

Stix, E. 1960. Pollen morphologische untersuchuragghCompositae. Grana Palynol., 2: 41 — 114.

Tomsovic, P. 1997. Some palynological observatomshe genu&chinops(Astreaceae) and their taxonomic implications.
Preslia Praha, 69: 31 — 33.

Walker, J.W. 1976. Evolutionary significance ofrexiin pollen of primitive Angiosperms: In: The Eviilmary Significance
of the Exine (Ed.) I.K. Ferguson and J. Muller, Aeanic Press, London, pp. 251 — 308.

Wodehouse, R.P. 1930. Pollen grains in identificaind classification of plaM. haplopappusnd other Asterae: the origin
of their furrow configuration. Bull. Torrey Bot. Al 57: 21 — 46.

Wodehouse, R.P. 1935-1965. Pollen grains. McGraw, Nidw York .

Zahur, M.S., Bhutta, A.A., and Ashraf, M. 1978. (a)yRalogical studies of the plants growing in Punjafh) Seasonal
variation in the frequency of air-borne pollen spbres which causes allergies and asthma with spetaknce to
Central Punjab . Pak. Sci. Foundation. Final Resedaport.

(Received for publication 07 April 2009; The datguoblication 01 August 2009)

A.A.Meo, Pollen Morphology of Pyrethrum tatsiernSerfipositae) from Pakistan



www.biodicon.com Biologidaiversity and Conservation

ISSN 1308-5301 Print; ISSN 1308-8084 Online BiCon 2/2 (2009) 68-70

A new record Verbascum szovitsianumoiss. var.szovitsianum(Scrophulariaceae) from Turkey
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Abstract

Verbascum szovitsianuBoiss. var.szovitsianum(Scrophulariaceae) is reported and illustratedtifer first
time from East Anatolia. This new record is confine® B10 Asri- Dogubeyazit. The diagnostic morphological
characters from closely related taxon are discussed

Key words: VerbascumgScrophulariaceae, New record, Turkey
1. Introduction

The genu&/erbascuni. (Scrophulariaceagincludes about 360 species on Earth (Heywood 1983 urkey,
it has 242 species in 13 groups, and 129 hybridé¢@rd—Morath, 1978; Davist al, 1988; Vural & Aydgdu, 1993;
Karaveliggullari et al, 2004, 2006, 2008, 2009; Sutory, 2001, 2004; @sh2006; Kaynalet al,.2006; Parolly, ve
Tan, 2007, 2008; Yilmaz. ve Dane 2008). Parttifieial groups are used in tHéora of Turkey(Huber-Morath,
1978) account. All Turkish specieséérbascumbelong to secBothrospermaJurb. (Murbeck, 1925, 1933; Huber-
Morath, 1971). In Turkey, 192 (80%) of the 242 sps@re endemic.

2. Materials and methods

During one of the field trip in East Anatolia (B1gw -Dogubeyazit) for Revision of Turkiskierbascum
(Group A) (Karaveligullari and Aytag, 2008), a localy unusual specinén/erbascumwas encountered. At first
glance, it looked close t¥erbascum szovitsianuBoiss. var. adenothyrsumMurb.. After closer examination and
consultation with the Flora of Turkey and otheatetl literatures (Huber-Morath, 1978, 1971; Datial.,1988; Ekim,
2000), it was realized that the specimens wereemifft fromVerbascum szovitsianuwar. adenothyrsumThe
specimens were cross-checked with varigesbascumaccounts giyen in relevant literature e.g., Flofahe USSR
(Fedchenkol1955)Flora Iranica (Huber-Morath, 1981), Flora Palaes{iReinbrun-Dothan, 1978a, b) and Monograph
Verbascum(Murbeck, 1925, 1933). The specimens have beem @issschecked with the housed-kept at various
European and Turkish herbaria E, GAZI, HUB, G, ISKEand ERE photo!. All plant hame researchersgiyen
according to Brummitt and Powell (1992) and (htpafw. ipni.orglindex.html). Eventualiy, the specimge were
identifled asverbascum szovitsianuwvar. szovitsianumwhich is not previously reported in the literatuedating to the
Flora of Turkey.

3. Results and Discussion

3.1. Key
Verbascum szovitsianuBoiss.
1. Inflorescence eglandular hairy...........ccoooiii i, var. szovitsianum
1. Inflorescence glandular hairy......... ..., vadenothyrsum

* Corresponding authof Haberlgmeden sorumlu yazar: fakverbascum@gmail.com
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Verbascum szovitsianuBoiss. varszovitsianuntl. Or. 4. 333 (1879). Figure 1.
Syntype. Transcaucasia, Karabagh, Szovits (LExi&eProv. Azerbeidjan, Szovits (LE)

Usually biennial, 20-120 cm. Stem robust, tereitmpke, stellate-short stalked eglandular hairs.aBésaves
5.5-14 (inc. petiole) x 2-2.5 cm, mostly congesa¢dase, lanceolate, crenate, acute, attenuatselgestellate hairs.
Cauline leaves 3-9 x 0.5-1.5 cm, linear-lanceolatenate, acute, attenuate, decreasing to floweguang Inflorescence
loose, simple or branched, clusters of flowers padate, eglandular hairy or glandular hairy. Bsa@5-5 x 0.1-2 mm,
eliptic-lanceolate to linear-lanceolate, crenatérenacute. Pedicels 2-15 mm. Bracteoles 3-5, 2-163 mm, linear-
lanceolate, entire, acute. Calyx 0.5-1 cm, dividédost to base, ovate-lanceolate to elliptic, acGtrolla 10-30 mm
diam., yellow, tube 2 mm, lobes unequal, orbiculdth pellucid-punctate, stellate tomentose outside
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Figure 1. Habit oWerbascum szovitsianuBoiss. varszovitsianum

Stamens 5, 4-7 mm, filaments 5-6 mm, with whitiglgw woolly, two anterior glabrous near apex, ansh
reniform. Ovary oblong. Stylus 5-7 mm, filiform.i§na 2-3 x 0.5 mm, spathulate. Capsule 3-8 x 255+n, oblong,
densely stellate or rarely sparsely glandufr5-7. Steppe, limestone slopes, volcanic roalgareous stony slopges
1100-1860 m.

Fl. 5-7. Steppe, limestone slopes, volcanic rock, calcarstarsy slopes, 1100-1860m.

3.2 Examined specimens

Verbascum szovitsianumar. szovitsianum:

B10Agr : Dogubeyazit, Dogubeyazitghi 15 km, 1750m, 09 vi 2001, calcareous stony esdop
Karaveliogullari 3066, Ekici and Akan; Dogubeyazit860 m, 12 vii 2002, steppe, calcareous stony eslop
Karaveliogullari 3370 and Celik. Dogubeyazit, Saav@s village, 1100 m, 09 vi 2001, calcareous sslages, steppe,
Karaveliogullari 3061, Ekici and Akan; ibid. 19 v#001, Karaveliogullari 3134, Aytac, Ekici and Aké&BAZI)
Verbascum szovitsianunvar. adenothyrsum:Turkey, B9 Van: Guzelsu-Guzeldene, 1840 m, 26 983, steppe,
Nyddegger 18482 (GAZHUB, G); Toprakkale, hill above Van, 1700kiub-Mor. 8817 (STE); B10 Asri : 3-4 km E
of Dogubeyazit, 1750 m, D 43956 (ANK, E); Saray@ebdilak, 06 vi 1930, Schelkovnikov (ERE photo)dili2 vii
2002, steppe, calcareous stony slopes, Kanaveliog@373 and Celik (GAZI)

Verbascum szovitsianuBoiss. varszovitsianumthe distribution of which has not been recordedipresly
in Turkey, is distrubuted in Azerbaijan (Huber-Mibr,al 978).Verbascum szovitsianuBoiss. varszovitsianunis
closely related t&erbascum szovitsianuBoiss. varadenothyrsunMurb. However, varszovitsiarnirndiffering from
var.adenothyrsunon its eglandular inflorescence.
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Abstract

Mangroves possess special cellular mechanismsge with the salty and uncompromising environmemt. |
order to access the role of protein and antioxigaéinzymes defense system during high salt shackBtuguiera
speciesB. parviflora and B. gymnorrhizaof the family Rhizophoraceae were exposed to lsigih shock (500 mM
NacCl) for a short period of 6days. Total proteimtmt in both the species decreased upon salt dhacthe rate of
degradation was more rapid B parviflora than inB. gymnorrhiza SDS-PAGE protein profiling revealed that the
protein having apparent molecular mass 90kDa, 49id3#&Da, 23kDa,10kDa reduced very first after 4dafsalt
treatment oB. parviflorathan inB. gymnorrhizaThe specific activities of catalase increasedtiifvés and 2.1 times in
B. parviflora and B. gymnorrhizaupon exposure to high salt. Out of the four isoferof catalase, CAT-2 activities
enhanced 1.5 times and 1.2 times upon initialtezditment for 4 days and 6 days. APX activity iased 1.3 times and
2.3 times inB. parvifloraandB. gymnorrhizaunder salt shock. A single isoform of APX enhanteitimes and 1.7
times inB. parvifloraandB. gymnorrhizaThe GPX activity increased 1.5 times and 1.3 $inmeleaves of salt treated
seedlings oB. parviflora andB. gymnorrhiza The ability of salt adaptability in both the sjgscwere discussed in
context to their aforestation programme.

Key words. MangrovesBruguiera parviflora Bruguiera gymnorrhizaAntioxidative enzyme, Sodium chloride
1. Introduction

Mangrove forests are widely distributed in the irttdal zones of the tropical and subtropical arehshe
globe (Hogarth, 1999). The mangrove plants in theedt are adapted to harsh environments like maastoxic
anaerobic soil and fluctuating salinity of the wabmdies with of several morphological and anat@inieatures
(Nandy Datta et al., 2007The mangroves are divided in to secretor (possasgland or salt hairs) and non-secretor
group (do not posses such salt secreting featoreshe basis of their salt management strategiesy Thanage salt
stress in variety of ways like ultrafitration byots, Na/ H* exchange and sodium accumulation in the xylem sap
(Takamura et al., 2000Bruguiera parviflora(BP) andBruguiera gymnorrhizgBG) are representative of non-secretor
true tree mangroves with widespread large-leaf whie known to own differential limits for salt éodnce (Sevam et
al., 2002). Some of the earlier reports descriteefiect of salt stress on plants, which are corypbait largely it
imposes a water deficit because of osmotic effenta wide variety of metabolic activities (Greenywaand Munns,
1980; Cheesman, 1988). Mangroves synthesize osatigtiactive metabolites, specific salt inducibleotgins and
regulate water fluxes and support scavenging oxygditals and chaperons to avoid this adverse tiondilitheshet
al., 2006). Soluble protein contents of leaves ugigst reduced in response to salinity (Gadalla®919Vang and Nil,
2000; Paridaet al, 2002). Agastianat al. (2000) have reported that soluble leaf proteinewiacreased at low salinity
level and decreased at high salinity in mulberrglygophyte. It has also been reported that hidjhisacould decrease
of several proteins of molecular mass 17, 23, ®,a8d 34 kDa imB. parviflora (Paridaet al, 2004b). In this
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investigation, we have analyzed the salt toleraneehanism in two related speciesBotiguiera, B. parvifloraandB.
gymnorrhizaby taking protein and antioxidative enzymes as@tkindicators of salt shock.

2. Materials and methods

Propagules oB. parviflora and B. gymnorrhizawere collected from the mangrove forest of Bhitarka
deltas of Orissa, India (latitude 20%4to 20°8N; longitude 8645'E to 87°50’E). Seedlings were raised in a greenhouse
under PAR of 677 to 1040 pmole?sT, and were grown in non saline and non-brackistemasing standard nursery
practices. Three months old, healthy seedlingsibofleaved propagules were used for hydroponicsucailin full
strength Hoagland’s nutrient medium (Hoagland angioA, 1940). These cultures were aerated contimy@mnsl were
maintained in a growth chamber at 228280% RH, 14h photoperiod, and a light intensft@0 pmol nits™. A pilot
experiment was carried out with BP and BG using, 400, 600 and 800 mM NacCl for 0d, 7d, 14, 21 daysrder to
determine the lethal dose of salinity. Since bb# $pecies survived for 7 days in 500 mM NaCl cotre¢ion in the
above experiment this experiment was conducted smgle 500mM NaCl dose for 0, 2, 4, 6 days. Secpaids of
laves from the apical leaf of plant from differetdys of treatment were collected to measure thesrarpntal
parameters and the experiments were repeated witisg¢hree replicas in each treatment.

2.1. Extraction and estimation of total leaf protei

For estimation of total soluble protein, 0.5 g lgul sample tissue was homogenize in ice cold 10% @aad was
incubated over night at’@. The precipitates were centrifuged at 1009dor 10 min, pellets were washed with 100%
acetone and pigment free pellets were successiashed with 80% ethanol, 3:1 (v:v) ethanol:chlommph and ether
to remove phenolic compounds. Pellets were suspkeindenown volume of 0.1N NaOH and estimation ajtpin was
made according to Lowry et al., (1951). Proteinshia unknown sample were estimated at 660nm wagtiensing
de-fatted bovine serum albumin (fraction V, Sigri&sA) as a standard; the results were expressetheodsis of
grams per unit fresh wt (gm/fresh wt) basis.

2.2. Analysis of protein profile of leaf by SDS-FAG

Leaf samples (0.5 g) each of control and treatadtplwere homogenized with 2 ml of 50 mM Tris-Ghgci
buffer (pH 8.3) in chilled mortar and pestle at 4T@e homogenate was centrifuged at 14,09€ox 10 min at 4°C and
the protein concentration of the supernatant sasnpkre estimated according to the method of Bradf®®76). The
supernatant sample containingugOof protein were mixed with equal volume of sdlizing buffer containing 62.5
mM Tris-HCI (pH 6.8), 20% glycerol, 25(w/v) SDS5% 2-mercaptoethanol and 0.01% bromophenol bluehaated
for 4 min at 95°C. Gel was made according to Ladnm(t®70) with some modification. A 12.5% SDS-PAGE
separating gel containing 375 mM Tris-HCI (pH 8 @), %( w/v) ammonium persulfate and 0.4p*MEMED where
as 4% stacking gel containing 125 mM (pH 6.8), @@ w/v) SDS, 0.05 (w/v) ammonium persulfate and (L5nI*
TEMED was used to concentrate (stack) the polygeptiThe electrophoresis running buffer consiste&gbanM Tris,
192 mM glycine (pH 8.3), 0.1% SDSGel was run at a constant 35 mA for 2 h using Cdndd/. (Belgium) mini
vertical electrophoresis system with running butfesed by Laemmli (1970). Gel staining was made 140Coomassie
Brilliant Blue R-250 for overnight and de-stainedhws% methanol and 10% acetic acid until backgtbums clear.
The gel was photographed and scanned using demrd@oijiGS-710, Bio-Rad, USA). The protein profilesvemalyzed
using Quantity One software (Bio-Rad, USA) for qifaation of each bands and determination of reéamolecular
weight of each protein band.

2.3. Extraction of antioxidative enzymes and thssays

2.3.1.Preparation of enzyme extract

Leaf samples (1 gm) was homogenized with preathilinotor and pestle with 2ml of 50mM potassium
phosphate buffer (pH 7.0), ImM EDTA, 1mM D-isoasgoracid, 2%(w/v) PVP (polyvinyl polypyrrolidonehd 0.05
% (wi/v) Triton X-100 following the procedure of Gaedt et al. (1994). The homogenate was centrifegeld,000x g
for 10 min at 4C. The supernatant were collected and used forgkay of catalase (CAT), ascorbate peroxidase (APX)
and guaicol peroxidase (GPX).

2.3.2. Assay and activity staining of catalase (C@&IC 1.11.1.5)

CAT activity was determined spectrophotometricddiy following the rate of LD, disappearance at 240nm
taking change ime 240 nm at 36 M cm® (Patterson et al., 1948). The reaction mixturetaios 50 mM potassium
phosphate (pH 7.0); 10.5 mM,8, and the enzyme extract containing 20 mg of profeiiyagawa et al., 2000). The
reaction was run at 27°C for 2 min and initial fimate of decrease in O.D. was used to calculateattivity. A
polyacrylamide gel (7.5%) containing soluble stamghs prepared and stained for catalase activitip\iahg the

B. Behera et al., Changes in proteins and anticki@senzymes in tree mangroves Bruguiera panafird Bruguiera gymnorrhiza under high
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staining procedure of Thorup et al., (1961he gel was incubated in 18 mmol/L sodium thiosatphand 679 mmol/L
H,O, for 30 sec at room temperature (25°C). The gelthvs rinsed with distilled water and flooded with imol/L
potassium iodide solution acidified with 0.5% acetcid. Deep blue bands were visualized on lighé tlackground of
gel.

2.3.3. Assay and activity staining of ascorbateogifase (APX) (EC 1.11.1.11)

APX was assayed at 25 as described by the method of Nakano and Asa@@4{1 The reaction mixture
contains 50 mM potassium phosphate (pH 7), 0.2 i A& 0.5 mM ascorbic acid and 0.25 mM,®. The reaction
was started by addition of,B, after adding the enzyme extract containingé®0f protein. The decrease in absorbance
at 290 nm for 1min was recorded and the amounsodrdate oxidized was calculated from the extimctioefficient
2.8 mM* cmit. APX in-gel assay (Mittler and Zilinskas, 1993)swain using a 10% separating and 4% stacking gel. F
the aforesaid assay, 2 mM ascorbic acid was add#eetelectrode buffer and the gel was pre-rur8@min before the
samples were loaded. After electrophoresis thengesl immersed in a solution of 50 mM sodium phosplsalution
containing 2 mM ascorbic acid for 30 min, changinghe solution three times in every 10 min.The gel then
soaked in 50 mM sodium phosphate buffer pH 7.Gaioimg 4 mM ascorbic acid and 20 mM®3} for an additional
20 min before washing briefly 50 mM sodium phosphatffer(pH 7.0). Finally, the gel was incubatedisolution of
50 mM sodium phosphate buffer (pH 7.8), 28mM TEMEXZept at position and 2.45 mM NBT until the gehed
uniformly blue except at position exhibiting APXtiatty and the reaction was stop by washing it vdtktilled water.

2.3.4. Assay and activity staining of guaiacol pédase (GPX) (EC. 1.11.17)

GPX activity was measured spectrophotometricall25€ by following the method of Tatiana et al. (1999).
The reaction mixture (2ml) consisted of 50 mM psias phosphate (pH 7.0), 2 mM®,, and 2.7 mM guaiacol. The
reaction was started by the addition of an enzyxtaet equivalent to fig protein. The formation of tetra guaiacol was
measured at 470nm:+26.6 mM' .cm’). Activity of GPX was visualized on 7.5% PAGE amiiog to staining
procedure of Birecka and Faraway (1975). The gelsewashed in distilled water and incubated at roemmperature
(in dark) in staining solution containg 50 ml of Bomol/L sodium acetate buffer (pH 5.0), 330 ul 688 H,O, until
reddish brown bands appeared on gel. The reactamamrested by immersing the gel into 7% acetid fmi 10min
after bands stained sufficiently.

3. Results
3.1. Changes in total leaf soluble protein content

Total soluble protein content in both specie8nfguieradecreased upon exposure to 500mM NacCl for a short
period of 6 days (Figure 1).Total soluble leaf pimotcontent irB. parvifloraandB. gymnorrhizedecreased 4.5fold and
3.4 fold respectively after 6 days of salt treattrencompared to control.
3.2. Changes in leaf protein SDS-PAGE profiling

The leaf protein were extracted from control antltseated plant leaves samples and analyzed by SRGE
(Figure 2). SDS-PAGE analysis of total protein pirnd indicated that no differences was found irmfner of protein

band upon exposure to salt treatment. But the sities of several protein bands having appareneocubdr mass like
90kDa, 50kDa, 33kDa, 23kDa, 16kDa reduced sevanedglt treated samples compared to control in Hattspecies.

M C 2d 4d 6d C 2d 4d 6d _
§ 50 205KDa : ¢ 1
g 407 97KDa s 3
€ 301 mBP B e e st e )
\C, 66KDa K 3 K 1
% 10 A4KDa e ~~~ -
o ] . -
T 0 . . :
B c 2d 4d 6d ke SO D s St
Days of exposure KD —_— o 4
BG BP
Figure 1. Effect of NaCl on total soluble proteiins Figure 2. Effect of 500mM NaCl on SDS PAGE

leaves ofB. parvifloraandB. gymnorrhizan different

profile of leaves oB. parvifloraandB. gymnorrhizan
days for 500mM NacCl treatment.

different days of treatment.
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From densitometry scan of individual band showeat ih B. parviflora relative densities of these protein
bands reduced nearly two folds compared to cofrable 1).In 4d salt treated sample where as the changémeget
protein bands was more in 6d treated plant comp@aredntrol.

Table 1. Relative changes in average density ofpeatiein bands in response to 500mM NaCl treatmem. iparviflora and B.
gymnorrhiza

Days/Species Protein bandswith relative density

B. parviflora 90kDa 50kDa 33kDa 23kDa 16kDa
Control 1 1 1 1 1

2 days 11 1.2 1.2 1.13 0.93
4 days 0.99 0.73 0.88 1.08 0.88
6 days 1.12 0.89 0.93 0.99 0.73
B. gymnorrhiza

Control 1 1 1 1 1

2 days 1.35 1.06 1.32 1.35 0.88
4 days 1.18 0.87 0.82 0.84 0.61
6 days 0.97 0.71 0.85 0.73 0.35

3.3. Changes in catalase activity

Catalase activity increased 2.4 times and 2.1 tim8s parvifloraandB. gymnorrhizaup on exposure to NaCl
compared to control (Figure 3a). Native PAGE antivilg staining data revealed that four isoformscatalase (CAT-
1, CAT-2, CAT-3, CAT-4) enhanced in salt treatethple in both the species. Butih gymnorrhizaonly one isoform
of catalase (CAT-2) was found in control sampleBlmgymnorrhizathe intensity of CAT-2 enhanced 1.5 times and 1.2
times upon initial salt treatment for 4 days ardb§s compared to control. Where the other isofotheschanges were
not so significant. IB. parviflora all the four isoforms of catalase increased cwmtisly upon exposure to high salt
for 6 dayg(Figure 3b).

C 24 44 6d C 2d 44 6d

al=l
BEG

activity of catalase{lU/mg
of protein)

Days of exposure

Figure 3a. Effect of 500mM NaCl on catalase adtivit Figure 3b. Effect of 500mM NaCl on CAT profile of

of B. parvifloraandB. gymnorrhizan different days of B. parviflora andB. gymnorrhizain different days of

treatment
treatment

3.4. Changes in Ascorbate peroxidase activity (APX)

B. parviflora and B. gymnorrhizaupon exposure to high salt for 6days showed ammmr@ment in APX
activity 1.3 times and 2.3 times compared to cdnffagure 4a)The activity staining ofgel exhibited only one
prominent band of APX and the densitometry analgEihis band revealed a marginal increase 1.2<iamal 1.7 times
in salt treatedB. parvifloraandB. gymnorrhizgFigure 4b).

3.5 Changes in guiacol peroxidase activity (GPX)
GPX activity increased 1.5 times and 1.3 timeseaves of salt treated seedlingsBf parviflora and B.

gymnorrhiza(Figure 5a).Activity staining data showed an emganent in 6 isoforms of GPX in both the species.But
the enhancement in these isoforms were moBe parviflorathan inB. gymnorrhizgFigure 5b).
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Figure 5a. Effect of 500mM NaCl on guiacol
peroxidase activity oB. parvifloraandB. gymnorrhiza Figure 5b. Effect of 500mM NaCl on guiacol
in different days of treatment peroxidase profile oB. parvifloraandB. gymnorrhiza

in different days of treatment

4. Discussion

Exposure to high NaCl imposes oxidative stresstdushanges in the osmotic and ionic environmerglémt
(Alakhverdiev et al.2000, Hasehawa et al. 2000)réd@er, mangroves are potential sources of germgsctimtrol salt
tolerance and also of biochemical strategies ligkithotosynthesis, plant productivity and abiotiess conditions
(Cheeseman et al.1997). When three month old sesdlf Bruguieraswere exposed to high salt shock (500mM
NacCl), a differential changes were found in protegawell as antioxidative defense system in bothsihecies. The
protein content in both the speciesBsfiguieradecreased upon exposure to high salt but the defdeagradation was
more rapid inB. parviflora than B. gymnorrhiza Salt shock also imposed a differential expressibantioxidative
enzymes in both the speciesBriiguiera In B. gymnorrhizathe catalase activity increased 2.4 times uptirsback
for 6d compared to control. The activity stainirgalshowed the expression of only one isoform tflase in control
sample ofB. gymnorrhiozawhere as upon exposure to high salt four isofooinsatalase was observed. Also, an
enhancement in catalase isozymes was found upbtmesgtiment in this species Bfuguiera Presently, it is difficult to
ascertain such types of variation. Wherdagparviflorathe specific activity of catalase increased Z1iei compare to
control. The four isoforms of catalase as expreasambntrol samples also enhanced upon exposus®@amM NaCl
for a short periodB. gymnorrhizashowed 1.7 times more APX activity after 6d saftatment compared tB.
parviflora. The expression of APX isoform was also mor@&ingymnorrhizaBut the induction of GPX activity was
more in B. parviflora than inB. gymnorrhiza Parida et al.(2004) reported an enhancement iX, APPX but a
reduction of catalase activity upon salinizatioak&mura et al.(2000) reported an increased in ¢tat@lase activity up
to sea water concentration. However, mMRNA detecs$ioily did not showed a change in particular catateanscript
level with salinity stress.

In summury, asB. parviflora and B. gymnorrhizaare two related species &ruguiera still there was a
differential adjustment in protein level expresstorsalt shock. So, these salt sensitive proteiag be give essential
information about salt tolerance mechanism in tspicies oBruguiera

B. Behera et al., Changes in proteins and anticki@senzymes in tree mangroves Bruguiera panafird Bruguiera gymnorrhiza under high
NacCl stress
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4, Conclusions

In this research, 8 applications’ effects on segdtharacteristics (including planting season, sfgecies and
seedling type) were evaluated in respect of 3 wiffe period. At the end of total evalution of meaasuseedling
characteristics,
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Geophytes of Sof Mountain (Gaziantep/Turkey)
Ergiin OZUSLU™, EImaniSKENDER?

! Gazianted! Cevre ve Orman Mudurfi, Valilik Binasi Kat:4 27090 Gaziantep, Turkey
2 Azerbaycan Milliilimler Akademisi, Merkezi Botanik Bahgesi, Bakii, ekbeycan

Abstract
Study area (Sof Mountain) is located for a way I82.in west of Gaziantep. According to the grid eyst

study area is located in C6 and Irano- Turaniertq@goraphic area. In this study, 44 geophyt taxa5irgenera and 9

families were determined.

Eight taxa of determined plants are endemic. Thaee Arum balansanum R. Mill., Crocus cancellatus
Herbert subsp. cancellatus, Crocus biflorus Milibsp. isauricus (Siehe ex Bowles ) Mathew, Crodigus Miller
subsp. pseudonubigena Mathew, Iris sari Schott @keB Corydalis henrikii Lide, Tulipa sintenisii Ber,
Ornithogalum alpigeum Stafifir.

Key words: Geophyt, Sof Mountain, Turkey

O

Sof DggI'nin (Gaziantep) s@anl bitkileri

Ozet
Sof Dgsl, Gaziantep’in 32 km. batisinda yer almaktadir. Kdéesinde bulunan alani iran-turan fitocografik

bdlgesi icerisinde bulunmaktadir. Alandan 9 famiacinse ait 44 g@nl bitki tespit edilmitir.

Tepit edilen bitkilerin sekizi endemiktir. BunlaArum balansanum R. Mill., Crocus cancellatus Hetrbe
subsp. cancellatus, Crocus biflorus Miller subsauricus (Siehe ex Bowles ) Mathew, Crocus bifldviier subsp.
pseudonubigena Mathew, Iris sari Schott ex Bakemy@alis henrikii Lide, Tulipa sintenisii Baker, fiithogalum
alpigeum Stapfdir.

Anahtar kelimeler: Sagzanl bitki, Sof Dg1, Turkiye
1. Giris

Yilin biydk bdlimind toprak altindag&mn, yumru ve rizom halinde geciren bitkilere Gegfér bitkileri) veya
Kriptofit (sakl bitkiler) adi verilir. Bu grup bidlerin ¢ogu baharin ilk giinlerinde, bir kismi ise sonbahagdael ve
gostergli cicekler acar.

Ulkemiz, sganli, rizomlu, tuberli, bitki tiirleri agisindan ¢akngindir. Turkiye Florasi'nin 8. cildinde (Davis,
1978) yer alan petaloid monokaotiller ile 6. cilttéRavis, 1984)Cyclamerve ilk cildinde yer alalnemonese Eranthis
cinslerine ait yaklgk 500 civarinda tir yurdumuzda ghi olarak yetimekte olup, bunlarin hemen hepsi, ekonomik ve
tibbi 6nemi olan bitkilerdir (Ekim ve Koyuncu, 199%oyuncu, 1994).

* Corresponding authot Haberlgmeden sorumlu yazar: ergunozuslu@gmail.com

© 2009All rights reserved Tum haklari saklidir BicCon. 41-0209
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Guneyd@u Anadolu bélgesi Ulkemizin floristik acidan az sginalmis bélgelerinden birisidir. Bélge pek cok
bitkinin de gen merkezidi{Anonymous, 2001). Bu bdlge icerisinde bulunan Qaeja ilindeki Sof D& da bu
bolgedeki 6nemli bitki alanlarindan birisidir. SBfagl Gaziantep il merkezine 32 km. uzakliktadir. Atardeniz
seviyesinden ylkselkdi 900 metreden tayip Blyik Sof tepesinde 1496 metreye kadar cikathk

2. Materyal ve yéntem

Calismamizin materyalini Sof genda d@al olarak yetimekte olan geofit bitkiler okturmaktadir. 1999- 2006
yillari arasinda Sof OQanda yapilan agiirma gezileri sirasinda geofit bitki tirleri tophais, fotograflari ¢ekilmitir.
Toplanan geofit bitkilerin tgnhisleri Davis (1978- 1984) ve Post (1932) 'den ylaralarak yapilmytir.

3. Bulgular

Bu ¢algmada elde edilen bulgulara gore alanda 9 Family@i@8e ait 44 geofit bitki taksonu belirlergtii. Bunlar;

Amaryllidaceae

Ixilorion tataricum (Pallas) Herbert subsp. Montanm

C6 Gaziantep stkli kdyi,yol kenari, 1100-1200m, 06.05.2000, T, E.Ozuslu,1108.

Galanthus fosteri Baker

C6 Gaziantep, Sofalici koyii stk alanlar, 1100-1200m, 17.02.2002, Med.,E.Isker&e. Ozuslu,1374.
Sternbergia colchiciflora Waldst. & Kit .

C6 Gaziantep, Sof @a Isikh koyii, tarla kenari, 1100-1200m, 12.10.20030Zuslu,1810.

Araceae

*Arum balansanum R. Mill

C6 Gaziantep, Acaroba koyii, Mekoruligu ici, 900-1000m, 23.04.2000, Endemik,Akd., E.Oai044.
Arum conophalloides Kotschy ex Schott. var. conofibaes

C6 Gaziantep,Yglce koyii , tarla kenari, 900-1000m, 23.04.2000jdnik, E.Ozuslu, 1045.

Berberidaceae

Bongardia chrysogonuniL.) Spach

C6 Gaziantepsikli koyi, tarla kenari, 1100-1200m, 06.05.2000Twr., E.Ozuslu, 1111
Leontice leontopetalum L. subsp. ewersmannii (Buh@ode.

C6 Gaziantep, Ygice koyii,tarla kenar, 900-1000m, 23.04.2000, Bz, 1046.

Geraniaceae
Geranium tuberosum L. subsp. tuberosum
C6 Gaziantep, Ydice koyi, mge korulygu ici, 1000-1100m, 15.04.2000, E.Ozuslu, 1024.

Iridaceaae

*Crocus biflorus Miller subsp. isauricus (siehe éowles) Mathew

C6 Gaziantep, Yalce koyii civarl, mge koruligu igi, 1000-1100m,20.03.2003, Ir.-Tur., Endemik)Euslu, 1859.
*Crocus biflorus Miller subsp. pseudonubigena Mative

C6 Gaziantep, Yalce koyii , mge koruligu ici, 1000-1100m,28.10.1999, Ir.-Tur., Endemik)Euslu, 1001.
*Crocus cancellatus Herbert subsp. cancellatus

C6 Gaziantep, Sofalici kdyi stk alanlar, 1200-1300m, 11.11.2000, Akd., EnderikQzuslu, 1331.

Gladiolus atroviolaceus Boiss.

C6 Gaziantep, Ydice koyi, mge korulygu ici, 1000-1100m, 26.04.2000, Ir.-Tur., E. Ozudi065.

Gynandriris sisyrinchium (L.) Parl

C6 Gaziantep, Ydice koyi, kayalik alanlar, 1000-1100m, 26.04.20800zuslu, 1066.

Iris aucheri (Baker) Sealy

C6 Gaziantep, Sof @a Isikl koyiinden sonra, kayalik alanlar, 1100-1200n04.2003, Ir.-Tur., E.Ozuslu, 1851.
Ins histro Reichb

C6 Gaziantep, Yalce koyii tepelikleri, mge koruligu ici, 1100-1200m, 14.03.2000, Ir.-Tur., E.Ozudl4Q5.

E. Ozuslu et al., Geophytes of Sof Mountain (Gaefafurkey)
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Iris persica L.

C6 Gaziantep, Ydce koyi ,mge korulyu ici, 1000-1100m, 13.03.2000,Ir.-Tur., E. Ozudl0Q5.

Iris reticulata Bieb .var .reticulata

C6 Gaziantep, Ysce koyu tepelikleri, mge koruligu ici, 1100-1200m, 14.03.2000, Ir.-Tur., E.Ozudl006.
Iris reticulata Bieb. subsp. bakeriana (foster) Maw & Wenbelbo

C6 Gaziantep, Sof @a Yesilce kdyii tepelikleri, 1100-1200m, 14.03.2000;Tur., E.Ozuslu, 1008.

*Iris sari Schott ex Baker.

C6 Gaziantep sikl koyi , yol kenari, 1100-1200m, 18.04.2000, &mik, Ir.-tur., E.Ozuslu, 1032.

Liliaceae

Allium noeanum Reuter ex Regel

C6 Gaziantep, Ydice koyi , kayaliklar, 1000-1100m, 01.05.2000;Tlar., E.Ozuslu, 1084.

Allium orientale Boiss.

C6 Gaziantep, Ydlce koyi, talik alanlar, 1000-1100m, 15.04.2000, Ir.-Tur., Eu€in,1025.

Allium scorodoprasunil. subsp.rotundum (L.) Stearn

C6 Gaziantep, Yalce koyii, talik alanlar, 1000-1100m, 26.04.2000, Akd., E.Ozu$h68.
Asphodeline taurica (Palas.) Kunth

C6 Gaziantep, Yalce koyii, mge korulggu ici, 1000-1100m, 06.05.2000, Akd., E.Ozuslu, 1407
Asphodeline baytopae E. Tuzlaci

C6 Gaziantep sikl koyl, mee koruligu ici, 1000-1100m, 06.05.2000, Akd., E.Ozuslu, 1159
Colchicum szovitsii Fisch. & Mey.

C6 Gaziantep, Ydce koyi, mge korulygu ici, 1100-1200m, 18.10.2000, Ir.-Tur., E.Ozudl825.
Colchicum troodii Kotschy

C6 Gaziantep stklikoyii, yol kenari, 1000-1100m, 05.10.2002, AWgliskender & B. Cakir, 1419.
Gagea fibrosa (Desf.) Schultes & Schultes fil

C6 Gaziantep, Yacekoyi, tarla kenari, 900- 1000m, 26.03.2000,2a:€bu, 1009.

Gagea peduncularis (J. & C. Presl.) Poscher

C6 Gaziantep sikh koyi, tarla kenari, 1000- 1100m, 29.03.200RdA E.Ozuslu, 1010.

Hyacinthella nervosa (Bertol) Chauard

C6 Gaziantep, Acaroba koyu ,seekoruligu ici, 1000-1100m, 06.03.2000, Ir.-Tur., E.Ozudl003.
Hyacinthus orientalis L. subsp. orientalis

C6 Gaziantep, Acaroba koyii cevresi, yol kenari031200m, 14.03.2000, Akd., E.Ozuslu, 1007.
Muscari comosum (L.) Miller

C6 Gaziantep, Ydlce koyl cevresi, me korulygu ici, 1000-1100m, 26.04.2000, Akd., E.Ozuslu, 1069
Muscari neglectum Guss.

C6 Gaziantep, Yalce koyii cevresi, tepeler, gekoruliggu ici, 1000-1100m, 29.03.2000, E.Ozuslu, 1012.
Muscari longipes Boiss.

C6 Gaziantep, Yglce kdyi, mge koruligu igi, 900-1000m, 29.03.2000, Ir.-Tur., E.Ozud011.
Ornithogalum narbonense L.

C6 Gaziantep,Sof @a yol kenari, taik alanlar, 1200-1300m, geyayilish, 06.05.2000, E.Ozuslu, 1250.
Ornithogalum umbellatum L.

C6 Gaziantepstkll koyi, kayalik arazi, 1000-1100m, 06.05.2006)&islu, 1229.

*QOrnithogalum alpigeum Stapf.

C6 Gaziantep, Ygce koyi, kayalik yerler, 900-1000m, 01.05.200A¢d&mik, Akd., E.Ozuslu, 1085.
Ornithogalum plathyphyllum Boiss.

C6 Gaziantep, Yalce koyii, tarla kenari, 900-1000m, 01.05.20007 L., E.Ozuslu, 1086.

Scilla melainaSpeta

C6 Gaziantep sikl kdyiinden 1 km. Sonra kayaliklar, 1000-1100803.2000, Akd., E.Ozuslu, 1004.
*Tulipa sintenisii Baker

C6 Gaziantep, Sofalici koyi, yol kenari, 1100- 18026.04.2000, Endemik, Ir.-Tur., E.Ozuslu, 1070.

Orchidaceae
Cephalanthera kurdicaBornm. et Kranzl.

E. Ozuslu et al., Geophytes of Sof Mountain (Gaefafurkey)
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C6 Gaziantep, Dingkili kdyl, mee korulgu ici, 9000- 1100m, 14.04.2003, E.Ozuslu, 1858.
Orchis anatolicaBoiss.

C6 Gaziantep, Ydice koyi , mge korulggu ici, 1000- 1100m, 17.05.2000, Akd., E.Ozuslu,d.28
Orchis collina Banks.

C6 Gaziantep, Yalce koyii, mge korulggu ici, 1000- 1100m, 06.05.2000, Akd., E.Ozuslu,@.16

Papaveraceae
*Corydalis henrikiiLiden
C6 Gaziantep, Ydlce koyii tepelikleri, kaya lizeri, 900-1000m, 222180, Endemik, E.Ozuslu, 1008.

Ranunculaceae
Anemone blanda
C6 Gaziantep, Acaroba koyu, seekoruligu acikliklar, 900-1000m, 15.04.2000, E.Ozusl®8.0

(*) Endemik taksonlar
4. Sonuglar ve tartisma

Calsma alanindan 9 familya, 25 cinse ait toplam 44 igdoitki taksonu tespit edilngiir. Bu bitkilere
bakildginda 3’'Untin Amaryllidaceae 2'si Araceae, 2'sinin Berberidaceag 1'nin Geraniaceag 11'inin Iridaceag
20'sinin Liliaceag 3’Unin Orchidaceae 1'inin Papaveraceaeve 1'inin de Ranunculaceadamilyasina ait oldgu
belirlenmitir. Bu taksonlar incelenginde, en fazla taksona sahip olan familyanin 2Gdakile Liliaceae familyasi
oldugu gorulmektedir. Bu sayinin alanda en yiksek ggkoimasi normaldir. Turkiye Florasina bakgddalLiliaceae
familyasinin blyuk bir familya oldiu ve ¢algma alaninda da tir sayisinin yuksek ¢ikmasi bdklebir sonugctur. Yine
biylk familyalardadridaceaefamilyasi da 9 takson ile ikinci sirayl almaktadir.

Sof DasI’'nda 65 familyaya ait 231 cins ve 420 bitki takedoulundgu Ozuslu vd. (2005) tarafindan tespit
edilmistir. Bu ¢alsmamizda, Ozuslu vd. (2005)'in bulgularina ilaverakacgalsma alaninda 5 ganl bitkinin daha
yaylilis gosterdgi belirlenmitir. Bu taksonlar;Sternbergia colchicifloraValdst. & Kit., Crocus biflorus Miller subsp.
isauricus (siehe ex Bowles) Mathew, Iris auchedak@&) Sealy, Iris reticulata Bieb. subsp. bakerigfaster) Mathew
& Wenbelbo, Cephalanthera kurdiddornm. et Kranzl. taksonlaridir. Alanda tespitledigeofitlerin 8'i endemiktir.
Calisma alani biyoggtlilik acisindan son derece zengin bir bélgeditarin vejetasyon yapisi, g@fik klimatolojik,
jeolojik yapisindaki farkliliklar ve disik habitatlara sahip olmasi bélgenin biygigdi gini artiran sebeplerdendir.

Bolgede, dgisik faktorler alanda ygayan geofit bitkiler Gizerine bir gok olumsuz etkij@pmaktadir. Bunlarin
basinda antropojenik etki gelmektedir. Gaha alaninda, tarla agmagi otlatma, yangin ve habitatlarin yok edilmesi
gibi faaliyetler alandaki geofit bitkilerin hayatitehlike altina sokmaktadir.

Sekil 2: Ixiolirion tataricum (Pallas) Herbert syhs
montanum

Sekil 1: Galanthus fosteakr 4
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Sekil 8: Crocus cancellatublerbert subspdamascenus
(Herbert) Mathew

Sekil 5: Bongardiei chrysogonr(ri_.) Spach.

-
Sekil 10:Iris histro Reichb.

Sekil 6: Crocus biflorusMiller subsp pseudonubigena
Mathew
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Sekil 11:Iris persicaL Sekll 15 Colchicum trooduKotschy

Sekll 13: Allium chrysantheruerss & Reuter in
Boiis.

Sekll 14 Asphodellne taurlcaPaIas) Kunth Sekll 18: Hyacinthus onentallsL subsporlentalls
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Sekil 20: Ornithogalum umbellaturh. ekil 22: Tulipa sintenisiiBaker
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Populations’ synchronization of aphids (HomopteraAphididae) and ladybird beetles (Coleoptera:
Coccinellidae) and exploitation of food attractantsfor predator

Muhammad SARWAR
!Nuclear Institute of Agriculture, Tando Jam- 7008Mhdh, Pakistan

Abstract

Field Surveillance was conducted on synchronizatiopopulations build up of aphids and its preddéatybird
beetles (Coccinellidae) in canola [rapédrdssica napuslL.) field. Studies reflected that there was no rapgate
synchronization between populations of the preyitmpredator that appeared later. The nominal [adjon of the predator
was recorded when the population of the aphid wats geak and the pest started to migrate fromctirela fields. This
gap may only be filled up by the use of environraéintnon-toxic chemicals to attract predator focemable and eco-
friendly suppressive measures of insect pest. Sisbavioral approaches are key elements in integjaést management,
insect's food attractants technique to attract éphiedator coccinellids ladybird beetles was teatsihg the foliar
application of protein hydrolysate, casein, sugad torula yeast. Results demonstrated that incdepspulation of lady
beetle and reduced aphid damage occurred in trgddeds in comparison with those in control. Treats consisting of
protein hydrolysate and sugar were more efficacishsre the uppermost predator numbers were obsénaeedin casein-
applied treatment where the slight population watected. Studies further revealed that the predatiserved in torula
yeast treated crop were moderate in numbers buifis@ntly higher than in non-treated. The aphidsfestation was
significantly low in protein hydrolysate bait sprégatment followed by sugar and torula yeast meats. An identical
trend of grain yield was recorded in the chemicatlated crop in comparison with control where gexp yield was
recorded. These results suggest that predatociitigestrategy may be used for aphid management.

Key words: Synchronization, Ladybird beetle, Coccinellid, AhHtood attractants
1. Introduction

Aphids constitute one of the key pests and maiytgebanitary problems in rapeseed and mustard crbps
experiment conducted to determine the spatialidigion of Lipaphis erysimi{Kaltenbach) infesting Cruciferae under field
conditions analyzed that its population followedaayregated distribution pattern throughout the gmowth period (Rao
and Lal, 2004). The typical life cycle of aphidglides several generations, and apfizus persicag¢Sulzer), collected
from oilseed rape has developed several insectig@distance mechanisms as a consequence of intesesgicide uses
(Zzamoumet al, 2005). Ideally, integrated pest management of apsiduld rely on an array of tactics. In realibg tain
technologies in use are synthetic pesticides. Berad well-documented problems with reliance ontlsgtic pesticides,
viable alternatives are sorely needed, so, biodgiontrol must be improved and further studiesukhde done. The
aphidophagous ladybird beetl€pccinella septempunctata is one of the important potential predatorstieé mustard
aphidL. erysimi The beetle occupies quite a remarkable place grttom naturally occurring biological control agenfs
aphids (Mathur, 1983). The researchers have stuitiedbehavior and efficiency of its predation, aatulotic factors
influencing its population in field as well as labtory conditions (Singh and Singh, 1986). Thisdater has high potential
of predation both in the immature as well as astayes. Adults as well as larvae fed variously gimnds and consumed on
an average 1203.55 aphids in the entire life, wiiaompleted in 17.91 days (Akraghal, 1996).

Biological control constitutes the attempts to nsg¢ural enemies against pests either by introdue@w species into
the environment or by increasing the effectivenekshose already present. Monitoring for the preseand relative
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abundance of natural insects enemies is an imgortanponent of an area-wide pest control. Foodettints can be used
to attract predator’s populations as direct congftidrts of pest control, and to measure the effeness and influence of
natural enemies whether or not valuable for craptgmtion. Earlier researchers like Sivinski andk@el (1986) reported
various pest fruit flies attracted to pheromondserpmone precursors and Para pheromones. Foodath@ittants are
generally considered to be relatively efficientcasnpared to other forms of attractants availabte.f8od bait attractants
are generally considered to be relatively efficiantcompared to other forms of attractants availdidbwever, the standard
technique for the attraction of ladybird beetlesags in particular is lacking. But the other fastaffecting the hatching of
ladybirds, such as climatic conditions might alsamportant. Arshad and Rizvi (2007) investigatacdgerall development
and predatory performance Gf septempunctatan different aphid species to be significant urtierconditions of 25£C,
70+5% RH and 12 h L: 12 h D. A linear correlatiame showed the dependency of predation on thelaf@wental period
of C. septempunctataAnsari et al, (2007) observed the peak aphid population atagimum, minimum and average
temperature of 23.%C, 6.8°C and 15.7C, respectively and mean relative humidity of 54 @&Brassicagermplasm at 90
days after sowing. Then, decline in aphid poputaimd simultaneously increase @bccinellawas at 100 and 110 days
after sowing, respectively. Maximum and averagepenature showed a positively non-significant effedtile minimum
temperature caused negatively non-significant efiecthe population of aphid. However, relative ditg had a negative
effect. Late appearance Gbccinellatoo could not have any regulatory effect on ttedeance of this pest.

Our previous year preliminary study revealed thaté was no appropriate harmonization between ptipak of the
aphid prey and its coccinellids predator in carfdid. Therefore, the present investigation waseuntaken to find out lag
time between populations of the aphid and its ¢umlids predatarPark and Obrycki (2004) observed the temporal ghan
in aphid abundance posing a considerable challenggipositing aphidophagous ladybirds, and in otdemaximize their
fithess they need to synchronize their reproductidth the early development of aphid population.eThehavioral
approaches are key elements in integrated pestgeamt (Foster and Harris, 1997), and researcher<looket al,
(2007) proposed the push-pull strategy as a behalvimanipulation method that uses repellent/detér(push) and
attractive/stimulant (pull) stimuli to direct theonement of pest or beneficial insects for pest ganeent. As a result,
development of improved food-based strategy cangistf different food components was designed anestigated to
attract the beetles. Then the aim of this work teastudy the role of coccinellids in reducing thapplations of aphids on
canola crop. The dynamics numbers of aphids, celiitie and degree of grain output were examinedrddeer, the
species composition of the studied group of inseets also determined. Therefore, we evaluateatthactiveness of some
selected food attractants for coccinellids, thiatsgy if integrated with other population-reducingthods would be
environmentally nontoxic and the use of insectisidan be reduced.

2. Materials and methods

To assess the field efficacy of different food attants, an experiment was conducted at the expetainfarm of
Nuclear Institute of Agriculture, Tando Jam-7006Wdh, Pakistan during winter season between laskvof November
2004 and first week of April 2005. This constitugnis characterized by moderately cold winter wh#re average
maximum temperature raised upto 30.82°C, whil&litto minimum 13.75°C with 60.33% R.H. during dyuperiod. The
experimentations were embarked on the canal aretwalll irrigated clay loam type soil. The test clan@rassica napus
L.) variety “Hyola-42” was moderately aphid and ¢ixly tolerant showing normal volume of expansidrwas particularly
selected for its better grain yield and yield dtgbin that location. The experiment was laid @uia randomized complete
block design and replicated 3 times. The experiaigibts were 2.5 frsizes in which seeds were sown at 9 cm and 30 cm
plant and rows spacing, respectively. A uniformelas fertilizers were applied in all treatmentstla time of sowing.
Manual weeds removal method was advocated in diingdhe commonly occurring wild plants in cropll #he agronomic
packages of practices were followed to raise the except no application of pesticides.

Field Surveillance on synchronization in populasidouild up of aphids and its predator ladybird leset
(Coccinellidae) in canola field was carried outnfracrop sowing to maturity at 10 days intervals ield. The
experimental treatments involved were Protein Hiydiate, Sugar, Torula Yeast, Casein and untreatedr@. These
attractants were selected after a preliminary rooftheir evaluation as spots treatments. The @ttrd admixtures
were applied in each plot arranged with spots itneat below plant canopy above the ground level thedattracted
coccinellids were counted. Palm oil was added ® Iaits to prevent them from rapid drying becaukdhe
atmospheric temperature. After 10 days interva,fdrmulations were sprayed on the host plantsgusmatomizer @
5% concentrated solution used twice during cropvgrg season. Control host plants were also maietafar spraying
with simple water. The effectiveness of the treattm@vas compared on the basis of aphid severigdgior population
and crop yield after application of chemical sprads the time aphid started its appearance in gwoisd week of
February, the observations were taken on aphidedisas predator population counts from 5 randomelected plants
in each replicate, at 10 days interval, till thetleveek of March when data recording were camenteral. After the
crop reaped, seed yield per plot was recorded.stdtéstical interpretation were undertaken to datesthe aphid, its
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predator populations and seed yield observatiohs. Statistical design used in these experimentsoatsilation of
analysis of variance and treatment means were catipesing the LSD test at the 0.05% level of sigaiice.

3. Results

The results of studies reflected that there wapnoper synchronization between populations of trey @nd its
predator that appeared late. Our studies furthezaled that food attractants used for biologicalt were effective for
ladybird beetles and did not create any problentsaomful effects for canola plant. The study obedr{Table 1) that aphid
started its appearance iff veeks of February (26.6 per plant), its populati@nt on increasing steadily (157.0 and 332.7)
during the S‘Pand & weeks of the same month till March initiation, tretarted declining (206.3-34.6) frorf{'2o0 last weeks
of March, and upto the beginning of April it dis@aped during the year of investigation. Ladybirethes come into sight
late in 3° week of February (1.3/ plant) during the respecsitudy year. The influx of predator 3.0 per plaas recorded in
1* week of March, attaining its fall (2.6-1.3) till &ich ending. The nominal population of the predatas recorded when
the winged population of the aphid was at its paadt these started to drift from the canola fietwsther crops during the
year of investigations. The beetles were unableeproduce due to low population of the aphid onotamuring March
ending and onward. Surveillance conductad harmonization in populations build-up of aphiddaladybird beetles,
concluded that there was no suitable synchronizatietween populations of the prey and its predatbe predator
population appeared 2 weeks later than aphid;teretis a lag time between the pest populationthat of its natural
enemy. This gap was managed by the use of ecoeerm@ntally nontoxic substances like food attractant attract
predators. The most prevailing species with resgectheir densities were the 11-spotted lady be&tecinella
undecimpunctatd_. (50%), zigzag beetl€heilomenes sexmaculateabr. (30%) and 7-spotted lady beett&occinella
septempunctath. (20%). So, the populations’ dynamics of theivittlial species were different, the first two bethg most
numerous.

Table 1. Synchronization in populations’ build-upaphid and ladybird beetles.

S. No. | Date of observation Predator Aphids Predator’s species
(Ladybeetle) population/ | composition
population/ plant | plant

1. 1* observation (10. 2. 05) 0.00 c 26.67 c Coccinella undecimpunctata

2. 2" observation (21. 2. 05) 1.33 b 157.0b | (50%)

3. 3% observation (3. 3. 05) 3.00 a 332.7a Cheilomenes

4, 4" observation (14. 3. 05) 2.66 a 206.3 b sexmaculat¢30%)

5. 5" observation (25. 3. 05) 1.33b 34.67c Coccinella

LSD value 1.16 118.2 septempunctat(20%)

Different capital letters denote statistical sigrdfice in column and row values at alpha 0.05.

Current comparisons of food-based attractants eyapldad different array of chemicals/baits whenoseg to
predatory species. There was significantly mordedhce between the numbers of aphids organizedtauerying
populations of lady beetles recorded in the 5 carepbtreatments. However, yeast hydrolysate andrdwajted plants had
an average 100.8 and 102.6 aphids population pet,pespectively, than any of the other 3 treatsjesuch as torula yeast
(114.9), casein (141.0) and in untreated controhpanent (178.0). Hence, the aphid was observed! imeatments at
varying severity levels and all formulations werermeffective in reducing its severity throughptedator than the control.
In studies conducted, it has been found that plataced with protein hydrolysate and sugar treatmésok into custody
the most predators’ species of economic importaiscé.8 and 4.4 lady beetles/ plant, respectivednv€rsely, torula yeast,
casein and untreated control baited plots attraotadyinal predators populations (3.4, 2.5 and planht, respectively)
(Table 2).

Data in Table 2 also showed the variations in yiidracteristics of the canola hybrid in differleatments found
during cropping season. A grain yield as high a8.@and 250.0 gm/ 2.5’ mplot (1080.0 and 1000.0 kg/he) was obtained
in protein hydrolysate and sugar treatments, résmdg. For grain yield potential and quality, tésuyeast, casein and
untreated control treatments gave 230.0, 200.0188d0 gm/ 2.5 fplot (920.0, 800.0 and 720.0 kg/he), accordingly.
Hence, for grain superiority parameter, proteinrbjytsate and sugar treatments met the higher stdre#geds production,
and as a result achieved the best seed yield. iFhastributed due to positive attraction by foodraattants to ladybird
beetles, their predation upon aphids and ultimatehola yield increased because of low pest’s gitigim treated plots.
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Table 2. Efficacy of different Food Attractantsexert a pull on ladybird beetles.

S. No. | Treatments Predator Aphids Yield/plot Yield Kg/
(Lady beetle)| population/ (2.5 n? (gm) Hec
population/ plant plant

1. Protein Hydrolysate 4.8 a 100.8 b 270.0 a 1080.0

2. Casein 2.5 bc 141.0 ab 200.0 bc 800.0

3. Sugar 4.4 a 102.6 b 250.0 ab 1000.0

4, Torula Yeast 3.4 ab 1149b 230.0 abc 920.0

5. Untreated Control 12¢c 178.0a 180.0 c 720.0

LSD value 1.724 42.50 57.48

Different capital letters denote statistical sigrdfice in column and row values at alpha 0.05.
4. Conclusions

Current studies reflected that there was no apmtgpsynchronization between populations of they faed its
predator that appeared later. Parallel to our tesMadava and Singh (1994) reported the populatibthe predator
composed of 4-5 different species, which were &ficby environmental factors. It was observed that predator
population could not synchronized with the econothieshold level and peak of the population of dpahd hence were
found unable to control the pest. However, thetilag may be bridged up by the application of envinentally chemicals,
once or twice sprays. Analogous to current refldfhkanin and Ceryngier (1995) revealed considewdiffierences in the
abundance of the species of aphids and also symizhtmn between the development of aphids and fBeccinellidae
natural enemies. Park and Obrycki (2004) showetltHeadistribution of ladyeetlesdid not always coincide with that of
aphids. Converse to these findings, Weiral, (2006) confirmed synchronization between theetlgyment of aphids and
coccinellids.

Insect’s food attractants technique tested to cttaphid predator ladybird beetle using the folaplication of
protein hydrolysate, casein, sugar and torula yel@shonstrated that increased population of lagyl®end reduced aphid
damage occurred in treated plots in comparison thitlse in control. Treatments consisting of proteidrolysate and sugar
were more efficacious where the uppermost predatonbers were observed than in casein-applied tesdtmvhere the
slight population was observed. These results sigbat predator-attracting strategy may be useapbid management.
Brewer and Elliott(2004) concluded the mediating effects of host fpmd habitat manipulations on aphitlogical
control, which provided significant and under expbb avenue to optimize aphid management. Wack&@3)2accepted
that most parasitoids and many predators requgarssources to cover their energetic needs. Itasgised that the field of
food ecology could help in selecting food suppletadar use in their rearing as well as applicatiorbiological control.
Though, the literature focusing on standard apgresidor the attraction of ladybird beetle specieparticular is lacking
elsewhere, current studies could be compared wlithr selated work. Holleet al, (2006) demonstrated that a synthetic lure
consisting of putrescine and ammonium acetate wase efficacious in the capture of fruit flies thiaydrolyzed yeast. The
effects of food attractants were used to attfapotis segetunfllichev, 1992), mites (Satet al, 1993), beetles (Arredondo-
Bernalet al, 1995) and Hymenoptera (honey bee) (Chaudhafg)2@hese species gave positive responses intéstd, as
the present study investigated. Food attractactsntgue for predators can play an important rokeaftceptable and eco-
friendly suppressive measures against insect p8sisie recent field studies conducted by Hasginal, (2007) and
Shivayyaet al, (2008) using different food attractants in radgcthe incidence of Tephritidae were found to leeyv
promising.

Due to variance in results, it is suggested thah&m comparisons of attractants be performed udidfarent food
attractants and environmental conditions in hode®wealing patterns that will further trap deveilmnt and deployment
tactics. Inferences from the empirical data are enadd new avenues for future research are suggestésl finding
presented is an example of habitat manipulatiotisinvfields that would positively affect predatafsaphids. These studies
led to conclude that coccinellid beetles are compugbredator but these could not control the apbigulation as expected
due to their lower population and a delay timerofval between the pest population peak and thaatdiral enemy, and the
lag time gap may be minimize by orchestrating thgliaation of food attractants. Such behavioral ipalations of natural
enemies through the integration of stimuli that &xtlure them toward an attractive source, coulchaee the pests
subsequently. Therefore, such strategies shouldshelly integrated with other methods for pest'gylation reduction,
preferably in biological control. This strategy generally non-toxic and useful tool for integratpdst management
programs for reducing pesticide uses in order tabéish a method of biological control suited tdfisiently protecting the
canola plantations.
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Taxonomy and IUCN categories of twdAlcea L. (Malvaceae) species cited in the data deficie(DD)
category
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Abstract

Alceais represented with 18 species in the Flora ok&wr This study presents the taxonomy and thredtene
categories of twd\lcealL. (Malvaceae) specie#. fasciculifloraZzoharyandA. pisidicaHub.-Mor. These species were
previously placed in the data deficient (DD) catggo the Red Data Book of Turkish Plants. Desaoips, localities,
distribution map and images of the species arengi¥ecording to IUCN 2001 threatened categorieshef species
were determined as CR.

Key words: Alcea, Malvaceae, IUCN, Taxonomy, Turkey

O

Yetersiz veri (DD) kategorisinde bulunan ikiAlcea L. (Malvaceae) tirtintin yeni IUCN kategorileri ve
taksonomisi

Ozet

Turkiye Floras’'ndaAlceacinsi 18 tirle temsil edilmektedir. Bu gaha iki Alceal. (Malvaceae) tlrinurA.
fasciculiflora Zoharyve A. pisidicaHub.-Mor. taksonomisini ve tehlike kategorilerigermektedir. Bu bitkiler daha
Once Turkiye Bitkileri Kirmizi Kitabi'nda Yetersieri (DD) kategorisinde yer algtir. Turlerin betimleri, lokaliteleri,
yayllis haritasi ve resimleri verilrgtir. IUCN 2001’e gore turlerin yeni tehlike kategeri CR olarak belirlenmstir.

Anahtar kelimeler: Alcea Malvaceae, IUCN, Taksonomi, Turkiye
1. Giri s

Malvaceae familyasi dinyada yaytka 80 kadar cins ve 1000’nin (zerinde tir ile tdmesililmektedir.
Cogunlugu geng yayilish olan bu familya Gyelerinin, esas yayilmerkezi Giiney Amerika’dir. Diinyanin ¢okgs
bdlgeleri hari¢ her yerde yawlgdsterir.Hibiscus300 kadar turle en blylk cins ve en gemyilisa sahip Malvaceae
tyesidir. Bu turlerin buyuk gaunlugu da tropik bdlgelerde lokalize olglardir. H. trionum ve H. roseussadece
Avrupa’da yetjmektedir. Abutilon cinsi daha c¢ok tropiklerdel avatera cinsi ise Akdeniz karakterli bolgelerde
yaygindir. Malva cinsi ¢@unlukla kuzeydeki sicak alanlarda yayigosterir (Hutchinson, 1973; Heywood, 1978).
Althaea ve Alcea cinsleri diinya iizerinde Akdeniz \ean-Turan fitocgrafik bélgelerinde birbirleriyle cakan bir
yayllis alanina sahiptir. Gaunlukla Avrupa’nin kuzeyi hari¢ bitiiniinde, Kuzey dmka’'da, Afrika’nin kuzeyinde,
Kafkaslar ve Giiney Rusya’nin bir kisminda ve Anatltan Afganistan’a kadar olan kesimde yaydostermektedir
(Hutchinson, 1964; Cullen, 1967; Heywood, 1978;iNas Ali, 1979) (Resim 1.).
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Resim 1 Alceal. Cinsinin Diinyadaki Genel YaylAlanlari

Gecmii 1700’10 yillara kadar uzanaAlcea L. cinsinin taksonomik tarihi kisacgu sekildedir: Linnaeus,
Species Plantarum (Linne, 1753) isimli eserintlighaea L. (Hatmi) ve Alcea L. (Gulhatmi) cinslerinin ayirt
edilmesinde Tournefort'u takip etgtir. Ancak 1800’10 yillarin bsindan sonlarina kadar olan silrecte sirasiyla
Willdenow (1800), De Candolle (1824), Bentham veokler (1862) ve Baker (1890) bu iki cinsithaeal. icerisinde
birlestirmislerdir. Bu aratiricilarin aksine yine bu donemde g¢alalar yapan Alefeld (1862), Boissier (1865) venllji
(1949) ise bu iki cinsin ayri olduklari konusundear etmglerdir. Yakin zamanda ve gunumuzdekisaracilar 1ljin’in
1949 yilinda ilerletii bu goru hala benimsemektedirler.

IUCN kurallarina gére Turkiye'nin Kirmizi Bitkilefitabi’'nda endemik ve endemik olmayan 9 turinitehl
kategorileri DD-3, VU-3, LR (Ic)-2 ve CR-1 olaralenimistir (IUCN, 1994; Ekim et al., 2000). Daha sonraklarda
Aytac ve ark. tarafindan DD kategorisinde yer afanflavovirenstiri toplanmyg ve yeni tehlike kategorisi [UCN
2001’e gore CR olarak duzenlentini (IUCN, 2001; Ayta¢ et al., 2005). Bu ¢gha ile dger iki DD kategorisinde yer
alan tirlerin yeni tehlike kategorileri ve taksorikmnilgileri sunulmutur.

Ayni zamanda bu familya, pamulG@¢ssypium ve bamya Kibiscug gibi kultdr bitkilerini icermesi ve
bahcelerde sis bitkisA{cea rosed..) olarak yetjtiriimesi acisindan ekonomik bir 6neme sahiptirtrhiacicekleri bol
miktarda musilaj icermektedirler. Bu Ozelliklerindelolayl dzellikleAlthaea officinalistirti géglis yumgatici olarak,
bogaz arilar, mide grilari, sguk alginlgi, 6ksirik ve astima karkullaniimaktadir (Rouhi ve Ganji, 2007Alcea
biennis(=Alcea pallidg tird sg@uk alginliklarinda 6ksirik kesici olarak sik¢a &allir (Yucel ve Tulukglu, 2000).
Alcea setosailriinin yaprak ve cicekleri midesrddari, iltihaplanma ve astima karkullaniimaktadir (Azaizeh ark.,
2007).

2. Materyal ve yontem

Calsmanin konusu olarA. pisidica ve A. fasciculiflora tirleri 2002-2008 vyillari arasinda ydrutilen
“Turkiye'nin Alcea L. ve Althaea L. (Malvaceae) Cinslerinin Revizyonu” isimli dok&otez cakmasi kapsaminda
toplanmsgtir. Turler gicekli ve meyveli olarak toplangnre fotgsraflar cekilmitir.

Tarlerin tehlike kategorilerinin belirlenmesinde@ V. 3.1 (IUCN, 2001) kriterleri kullanilngtir. Tarlerin
yayilis gosterdgi alanlar haritalar Uzerinde gosteriktii. Bitki isimlerinin otérleri, “Authors of PlantNames”
(Brummit ve Powell, 1992) isimli eserden kontrolledstir. Toplanan bitkidrnekleri Gazi Universitesi herbaryumunda
(GAZI) muhafaza edilmektedir.

3. Sonuclar ve tartsma

3.1 Alcea pisidicaHub.-Mor. Notes R.B.G. Edinb. 27: 216 (196BeKil 2)

M. E. Uzunhisarcikli et al., Yetersiz veri (DD)égorisinde bulunan iki Alcea L. (Malvaceae) tlriry@mi IUCN kategorileri ve taksonomisi
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Sekil 2. Alcea pisidicaa) Cicek; b) Tip 6rngé

Tip: Turkiye: B3 Isparta, dSarkikaragag, Egridir-Gelendost, bgday tarlasi, Eridirden 50 km,800 m, 2
VIl 1948, Huber Morath 8578 (holo. Hb. Hub.- Mor.!).

Cok yillik, iyi gelismis gévdeye sahip, 40-250 cm, dik, basit veya tabaitizaren dallannyt Gévde capi 0,3-
2 cm, silindirik, hafif oluklu, bazen ortada veyabtina dgru morumsu renkli, seyrek-gan yildizsi-pilos tuyl.
Yapraklar tam kenarli-palmatilobat, kenari kren@t) obtus, tst yuzu seyrek, alt yuzigyo yildizsi-pilos tiyld; loblar
belirgin degil. Taban yapraklari 5-12 x 6-15 cm, orbikular, @ab kordat. Yaprak sapi 5-15 cm. Stipul basit v8ya
parcall, 1-7 mm; loblar linear-lanseolat, kenare,diicu akuminat. Gévde yapraklari 2,5-8 x 1,5-1Q ombikular,
lanseolat, tabani kordat, kuneat. Yaprak sap! #19Stipul 3 parg¢ali, 3-7 mm; loblar linear-lanséplenari diz, ucu
akuminat. Cicek yapraklari 0,6-8 x 0,5-8,5 cm, kutar, lanseolat, tabani kuneat, kordat. Yaprak €a4-5,5 cm.
Stipul 3 parcal, 4-12 mm; loblar linear-lanseol¢nari diiz, ucu akuminat. Cicek durumu rasem,kigceyaprak
koltuklarinda tek veya 2-3'li. Cicek sapi 0,3-4 dapikaliks 6-7, tabanda bigi; loblar 5-10 x 1-7 mm, lanseolat,
kenari diz, ucu akuminat. Cicekli durumda epikaklsiks uzunlgunun yaklaik yarisi kadar veya yarisindan biraz
fazla. Sepaller 5, tabanda biile cizgicikli, 10-20 x 4-8 mm, lanseolat, kenaiiiz] ucu akuminat. Petaller 5, sari,
kuruduzunda bazen ydimsi, 2,5-5,5 x 1,2-3 cm, kenari diz, ucu duz adwafif emerginat, tabanda bigtee yerlerinde
beyaz pilos tuyli. Stamenler ¢cok sayida, antetdorg, sari; filamentler sirt kismindanghatiysiiz. Staminal tip 2-6
mm, tlysuz. Stilus ¢ok parcall. Merikarplar 5-6 % $nm, bobreksi-orbikular, saman rengi, kahveresgimirt kismi
belirgin kanatli, oluklar yildizsi, yan kisimlarysek yildizsi-pilos tiyld. Tohumlar 1-3 x 3-5 mnglreksi, kahverengi,
ylzeyi tuberkulld, hilumun etrafi ve sirt kismi lbeypilos tuylu.

Ciceklenme Temmuz-gustos. 800-1050 m, tarim alanlari. Endemik. Akdefémenti.

Dagilis: B3 Isparta: Gelendostgitdir, Egirdire 43 km, 936 m, 08.07.2004, tarla kenari, 8¢ 36' 193 E 37
00' 981, E. Uzunhisarcikh1987 (GAZI) - ibid., E. Uzunhisarcikh1985 (GAZI) - Konya: Akehir-Gelendost,
Gelendost’a 20 km, 1050 m, 06.07.2005, tarla kearUzunhisarcikl2034 (GAZI) - ibid.,E. Uzunhisarcikl2036,
2038 (GAZI). Sekil 3)

Koruma Statusu: A. pisidicalsparta’ya 6zgu bir endemiktir ve sadece tip ldkal olan Gelendost ilgesi
civarinda yetimektedir.ilk defa 1948 yilinda Huber-Morath tarafindan toplartirle ilgili daha sonraki yillarda
herhangi bir toplama kaydina rastlanmgtmi 800-1050 m. arasinda @gen yuksekliklerde yayga sahip olan bu tir
Ozellikle bahce aralarinda yer alarstbarim arazilerine sikmis durumdadirBugline kadar bu tire ait yeterli toplama
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Sekil 3. Alcea pisidica(m) ve Alcea fasciculiflora(e) tirlerinin tGlkemizdeki yayi alanlari

kaydi ve veri bulunmamasindan dolay! Turkiye BékilKirmizi Kitabi’'na gore tehlike kategorisi DD €Y yetersiz)
olarak belirtilmitir. Sadece tip lokalitesinden bilinen bu tyapilan arazi caimalari sonunda toplanabilgnve yapilan
gozlemler sonucunda yawlalaninin 100 kinden daha az bir alanda ofdutespit edilmitir. Bu nedenle, IUCN 2001
(kriter B1)'e goreA. pisidicatlrinin yeni tehlike kategorisinin CR (Kritik) o&rsi uygun gérilmditr. Bununla birlikte
populasyonun en yoin oldgu alanlarin ilce merkezine oldukga yakin olmasi etefinda ygun sekilde tarim
yapilmasi ilerleyen zamanlarda bitkinin o aland@aeen yok olmasina neden olabilecek bir tehlike ednzektedir.
Ozellikle bitkinin gelecginin garanti altina alinmasi amaciyla fazla mikeéatdhum toplanngi ve gen bankasina
gonderilmitir. Ayrica istanbul Nezahat Gokgit Botanik Bahgesinde de turtin yiiilebilmesi icin caba harcangve
biylk oranda bgari sglanmstir.

3.2 Alcea fasciculiflorazoharylsrael J. Bot. 12:20 (1963)5€kil 4)
Tip: Turkiye: Siirt [B8] Silvan-Kurtalan, 1957avis 22177 (holo. E!). sine loc. Sint. 1888:1908b.

Cok yillik, 50-220 cm, dik ve tabandan itibarenlaains. Govde capi 5-15 mm, silindirik-kéli, tlysiz,
bazen cok seyrek basit tiyll. Taban yapraklar ptfid-palmatipartit, 5-11 x 6-18 cm, orbikularbtni kordat, kenari
serrat-krenat, ucu obtus, akut, cok seyrek yilepdes tuyli; 5-7 loblu, loblar 3-8 x 1-4,5 cm, miik, oblong,
oblanseolat. Yaprak sapi 4-20 cm, tlysiiz veya keyasit tuyli. Stipul basit, 2,5-6 mm, lanseolagnari diiz, ucu
akuminat, orta kenarindan ucagdo yogun pilos tuyli. Govde yapraklari palmatipartit-patisekt, 2,5-9 x 2,5-12 cm,
orbikular, kordat, tabani kordat, kenari serratkte ucu obtus, akut, Ust ylzi tiysiz veya seyriekzg tuyll, alt
ylzi ygun yildizsi tayld; 5-7 loblu, loblar 1,5-7 x 0,6e2n, oblanseolat, oblong. Yaprak sapi 1,5-6 cm,i3sldpilos
tiylu. Stipul basit, 2-5 mm, lanseolat, kenari diiey akuminat, kenarlari gan beyaz pilos tuyli. Cicek yapraklari
palmatifid-palmatipartit, 1-10 x 0,4-4 cm, orbikulaabani kordat, kenari serrat-krenat, ucu otdkst, yildizsi-pilos
tayld; 3-5 loblu, loblar 0,5-8 x 0,1-2 cm, oblankdpoblong. Yaprak sapi 0,4-9 cm, seyrelyo yildizsi-pilos tlyld.
Stipul yok veya 2-5 mm, lanseolat, kenari diiz, akuminat, seyrek pilos tlyll. Cicek durumu raseigelder yaprak
koltuklarinda tek veya 2-3'li. Cicek sapi 1-8 craydlz, seyrek-ygun yildizsi-pilos tuyll. Epikaliks 6-8, tabanda
birlesik; loblar 5-10 x 2-5 mm, lanseolat, oblong, kerdiiz, ucu akuminat, obtus, yildizsi-pilos tlyli¢c€kli durumda
epikaliks kaliks uzunlgunun yarisindan az. Sepaller 5, tabandadiil€izgicikli, 15-25 x 5-10 mm, lanseolat, kenari
diiz, ucu obtus, akuminat, gan yildizsi-pilos tlylu. Petaller 5, pembe, 2,5-%,%-3,5 cm, kenari diz, ucu diz, hafif
dalgali veya belirgin emerginat, tabanda kirle yerlerinde ygun beyaz pilos tlyli. Stamenler ¢cok sayida, anterle
oblong, sar; filamentler sirt kismindangba tiysiz. Staminal tip silindirik, 3-5 mm, tlyst3tilus ¢ok parcali.
Merikarplar 4-5,5 x 4-6,5 mm, bdbreksi, saman resgit kismi belirgin kanatl, oluklar tomentos|ogi tiyll, yan
kisimlar seyrek basit tiylt. Tohumlar 1,5-2,5 x,8-8m, bdbreksi, kahverengi, ylzeyi belirgin tukighk veya dgil,
hilumun etrafi beyaz pilos tiylu.

Ciceklenme Haziran-Temmuz. 680 m, step, yol kefisn-Turan elementi.
Dagilis: Turkiye : B8 Diyarbakir: Kozluk-Bitlis, 3. km, 680 m, 10.@0D05, yol kenari. Uzunhisarcikl2078

(GAZI) - Siirt: Silvan-Kurtalan, 24.06.195Davis 22177 (iso. ANK)lIrak : Diyala, 23 km N JalulaBarkley5088.
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Sekil 4. Alcea fasciculifloraa)Habitat, b) Cicek, c) Tip orge

Koruma statiisu: A. fasciculifloratird ilk defa 1954 yilinda Davis tarafindan toptag ve sonraki yillarda
herhangi bir toplama kaydina rastlanmgtmi Bu tiir 680 m. yiikseklikte ve yol kenarlarindi@ukca dar bir alanda
yayllis gdstermektedir. TUrtn tehlike kategorisi Turkiy&kiBeri Kirmizi Kitabina gére DD (Veri yetersiz)larak
belirtiimistir. Turkiye’de sadece tip lokalitesinden bilinewe Irak’'tan da bir kaydi bulunan bu tir yapilanzara
calismalar sonunda toplanabilgnve populasyonu temsil eden birey sayisinin 50aftimda oldgu tespit edilmgtir. Bu
nedenle koruma statlisti boélgesel olaragtidilmis ve turliin yeni tehlike kategorisinin IUCN 2001 kri D)'e gore
CR (Cok tehlikede) olmasi uygun gorulghir. Turin bulundgu alanda ¢ok az bireyle temsil edilmesi ve muhteirel
yol gengletme calmasi sirasinda yok olma tehlikesiyle s#takaiya olmasi gelecek vyillar icin oldukca egeli
vericidir. Bu nedenle tohumlarin gen bankalarindzhaiaza edilmesi son derece 6nemlidir. Bununlakbérlistanbul
Nezahat GOkt Botanik Bahcesinde de turiin wgiiilebilmesi igin ¢aba harcanmive buyuk oranda kar
saglanmstir.

Tesekkdr

Taksonlarin toplanmassamasinda arazi camalarina katilan Faik A. Karavefiallari ve M. Ufuk Ozbek’e,
ayrica camayi finansal olarak destekleyen TUR\K (TBAG-2282 nolu proje) kurumunagekkiir ederiz.
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Palynological studies ofGazania longiscapa DC. (Arctoteae—Compositae) from Pakistan
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Abstract

Gazania longiscapadDC.(Aretoteae — Compositae) is perennial scapigefoerb. Pollen grain is radially
symmetrical, isopolar, trizono-colporate, lacunimtenon-lacunate and echinate. Outline is circubasémi-angular in
polar view and circular to spheroidal in equatoviaw. Colpi long and broad. Spines are broad ebtise and abruptly
narrow at the tip. Palynological characters suckastorial and polar diameter, exine thicknesisesiength, number
of spine rows between colpi are taxonomically imtgot. The presence of lacunate to non-lacunateepdl a
distinguishing feature of apertural diversity. [Rall data ofGazania longioscapeclosely relates withPluchea
lanciolata.

Key words: Palynology, Arctoteae, Compositd@azania longiseapd&akistan
1. Introduction

Palynology is the science of pollen and spore malgygy. Pollen grains carry the male gametes of gdeuts
(Wanger et al., 1990). The term was suggested ldetiynd William (1945) and includes both fossil éaohg pollen
and spores. It has found application in plant taxoy plant geography, climatology, aeropalynologyminology,
mellitopalynology, iatropalynology, allergy, phareeapalynology, forensic palynology, copropalynolpgtratigraphic
correlation of oil-bearing rocks and coal field.idtalso applicable in gas, coal and oil industrfesllen analysis has
been tried as a means of tracing the history dfvatéd cereals (Erdtman, 1954). Pollen biologyehavstrong impact
in agriculture, bio-technology, forestry, and plémeedings and genetics. Meo et al., (1988b) sttiadpollen, size
increases corresponding with ploidy level. Mbagwiale (2008) observed that nature of pollen gramtdsteraceae
determine the mode of pollination. This analysidpsein qualitative analysis of drug powder and iorrect
identification of drugs. The Palynological attribatof plants have attracted the attention of mamgnssts in recent
time. According to Nyananyo (1985), palynology pdevuseful data for intergeneric classificationpdllen atlas is, of
course, a fundamental reference for the identificadf fossil pollen (Sowunmi, 1995). Evidence &arly agriculture
can be obtained from pollen profile indicating ftreclearance (Hamilton, 1982). The significance pailen
morphology attributes “NPC” data in solving taxoriorproblems. Wodehouse (1935), Erdtman (1969) affbry
(1962) emphasized typical pollen characters in nnaxay. Diez et al. (1999) concluded that palynolabistudy
supports the taxonomic separation of prenanthestuta line and Launaea — Sonchus line. The sizmlafr area in
pollen morphology is taxonomically useful (EI-Ghgz&980).

Asteraceae is a eurypalynous family (Erdtman, 196®#) most of its genera possess Zonocolporaterpolle
(Sachdeva and Malik, 1986). It is an extremely rattaxon with unique floral theme and pollen ggaifihe family is
remarkable in many aspects. It has the maximum eumwbspecies, its worldwide distribution, its ey of forms and
its very effective mechanism for cross-pollinati@utta, 1974). Due to many characters, Asteraceassigned an
advanced position, the highest-according to Endgtesystematic botany. The family is one of theyémt among the
angiosperms with a world-wide distribution and la#sacted and fascinated botanist for over two uréed (Heywood
et al., 1978). It comprises of + 1535 genera ar2B@0 species distributed in 3 subfamilies and bés$r (Ghafoor,
2002). The number of genera is rather increasinghase than 10 genera are described each year ardabare
resurrected from or reduced to synonymy (Breme®4)9lt is also the largest plant family in Pakisteepresented by
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over 650 species distributed in 15 tribes (Ghaf@002). Twenty eight plants of the family Asteraz@ae medicinally
important. (Khalid, 1995).

Gazania longiscap®C. of family Asteraceae, tribe Arctoteae is a peral scapigerous herb with a woody
rootstock. The genus comprises almost 40 specisflynocurring in Southern, South -Western andit@pAfrica. It is
represented by one species in Pakistan and is aaddition to Stewart’'s Catalogue (Akhtar 1981).thkgonomy has
been reported by Akhtar (1981) and Ghafoor (200arqu the genus&azaniaGaertn andGundelial. in tribe
Arctoteae. The tribe Arctotideae resemble Anthemidathat the heads have ligulate ray-florets, lag the style
Cynareae with a ring of hairs below the bifurcat{@aphametal,1962).There are no native members, @azania
spp.andArctotis stoechodifaliunare commonly grown in gardens. The purpose of ptesteidy is to provide pollen
morphology of the genus for pollen flora of Pakistavhich is new report.

2. Materials and methods

Pollen materials were obtained from Quaid-i-Azamvdrsity Herbarium (ISL), Islamabad. Mature, unopen
buds were removed from the herbarium specimen. gdilen grains were prepared for light microscopWjLby
mounting in glycerin jelly. The pollen grains wepeocessed by using conventional procedure of Endt(if266).
Florets were treated in acetic acid for five misutend observations were made under Nikon Laboplaiostope
using oil immersion. The measurements are base#8Ooreadings. Polar axis, equatorial diameter, R#tio,rexine
thickness, spine length, number of spine rows betweolpi, shape in polar view, shape in equataielv, aperture
type, sculpturing and pollen class were recorddte @ata was statistically analyzed for sample sdtesi including
range, mean and standard error () using MS EXded.terminology used is after Erdtman (1952), Huélr8y2) and
Punt et al. (1994).

Specimen examinedlslamabad District: Islamabad, 5.3.1975, Arif & &li$9 (ISL).
3. Results
Gazania longiscapa DC. (Figure A — B).

Size:Pollen grain size (polar — equatorial diameter adiclg spines) ranged from 26.5 £ 0.42
(25.0um — 27.5um) to 26.8 £ 0.61 (25.0um — 29.0Tingre is variation between equatorial and polar
diameter. P/E ratio i.e. polar and equatorial digmis 0.99.

Symmetry and Shape:The pollen grains are radially symmetrical and idap Equatorial diameter
is circular to spheroidal and polar view is cireuia semi-angular.

Aperature type: Pollen grains are trizonocolporate. Aperture typkacunate to non-lacunate.
Apertural membrane is echinate. Colpi long and tr@ag. A).

Exine: Exine is tectate. Exine thickness is 5.0 + 0.28{#n — 6.0um). Sexine is prominent and much
thicker than nexine. Columella weakly developed.

Spines:Spines are prominent, sharp and conical. They@adbat the base and abruptly narrow at
the tip. Spine length value is 4.5 £ 0.28 (3.5umGum). Number of spine rows between colpi varied
from 4 - 5.

Caveat pollen also is found in Arctoteae and soraetdaceae, and may be more basal on trees. Indeed,
Blackmore et al. (1984 noted that it is evidentyelr development irGerbera(Mutisieae), but not later, and suggested
that pollen grains of Asteraceae might all be lalicaveate.

Pollen morphology can be useful in supporting taxoit suggestions (Clark et al., 1980). Palynoldgica
application is very diverse and multidisciplinatdowever, the role of pollen morphology is of siggdince in
taxonomic debate for classification. Pollen grdiase an important part in the modern issue of gknomy (Bashir
and Khan, 2003). Tomsovic (1997) utilized pollerargtter as additional information for systematiadss. Huang
(1972) also used pollen characters for systematipgses. Mbagwietal.2008) used pollen characters for the
establishment of interspecies relationships amamecies of Asteraceae. They viewed that the diffssenand
similarities in pollen morphology are significamdacould be exploited for biosystematic purposenil@rly, Edeoga
and Gomina, (2001) and Mbagwu and Edeoga, (2006 btlized pollen attributes to establish probadéNéence of
relationships among certain groups of floweringhpda
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Figure 1. Light micrographs of pollen grains@ézanla longiscap@X 1000) (A. Polar view; B. Equatorial view)

Present findings corroborate wiBiuchea lanciolata(Plucheeae — Compositae) where polar axis-equattieaneter
ranged from 25.2 — 23.7um to 26.6 — 26.2um, s@ngth ranged from 4.6um to 5.4pum and the exindaieiss ranged
from 4.7um to 5.4pum (Meo, 2005). It meant that ¢hisrclose afrrmity of tribe plucheeae with Arcee Our results
are also in conformity with findings of Wodehoud®35) who recorded echinate and spheroidal graiideirkheya
heterophylla(Arctotidae — Compositae). Wodehouse (1935) furtbported that lophate character (outstanding featu
of Cichorieae) is also characteristic of polleniiggaof the tribe of Vernonieae, Bfarnadesian the tribe Mutisieae, and
of Berkheyain the tribe of Arctotideae. Among Arctotidae, tip@ins ofBerkheya heterophyllaave a lophate pattern
consisting of 29 lacunae of a quite distinctivenfolLophate pattern is however, not recorded ingmmestudy. The
presence of lacunate and non-lacunate polleBamania longiscapas a distinguishing feature of apertural diversity.
Similar type of results were recorded by Meo (2G83)aggera alata(Plucheeae).

4. Conclusions

It is concluded from that pollen da@azania longiscapaelates withPluchea lanciolatait is recommended
that SEM (Scanning electron microscope) of thegmoltould be approached for further studies as Igictoscopy
could not explain exine pattern.
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Taxonomic situations of two subspecies #istacia (P. terebinthus subsp.terebinthus and P. terebinthus subsp.
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Abstract

This study was carried out in order to determires tixonomic situation of subspecies of terebiftistacia
terebinthusL.). Pistacia terebinthuss represented by two subspecies in Flora of TwrRdnese subspecies are
terebinthus subsp. terebinthusand P. terebinthussubsp. palaestina (Boiss.) Engler. Although, these subspecies
resemble each other, they are discriminated clea$pects of morphology of leaf and fruit, and colof stem.P.
terebinthussubsp terebinthushas got terminal leaflet which are obtuse, ovaid ablong. But, the leaflets of terminal
are absent or reduced b terebinthud.. subsppalaestinawhich are acute and pendulous downward. Both e$eh
two subspecies are distributed same localitiethinpaper, taxonomic situation of two subspeciesvearried out, and
the results were discussed.

Key words: Pistacia terebinthusTerebinth, Taxonomy, Revision

0

Menengic'in iki alttirindn ( P. terebinthusubspterebinthusve P. terebinthud.. subsppalaestind morfolojik ve
saha gozlemlerine gére taksonomik durumlari

Ozet

Bu calsma, Menengic'in Ristacia terebinthud..) alttiirlerinin taksonomik durumunu belirlemeknaciyla
yapilmstir. Pistacia terebinthud rkiye Florasi’'nda iki attir ile temsil edilmekiie. Bu alttiirlerP. terebinthussubsp.
terebinthusve P. terebinthussubsp palaestina(Boiss.) Engler’dir. Bu alttirler birbirlerine be@mekle birlikte yaprak
morfolojisi ve gbvde rengi bakimindan birbirlerimdéariz olarak ayrilmaktadi?. terebinthussubsp.terebinthus
alttird terminal yaprakga sahiptir. Yaprakciklar yumurtamsi-dikdortgenigeskilli olup yaprak uclari kattar. Alttip.
terebinthussubsp palaestinada ise terminal yaprakgi yoktur veya oldukca indirgenstir. Yaprakciklar sivri u¢lu ve
asagl dogru sarkik vaziyettedir. Her iki alttur ayni lokaierde yayly gostermektedir. Bu makalede iki alttiiriin
taksonomik durumu ortaya kongue elde edilen bulgular tagtimistir.

Anahtar kelimeler: Pistacia terebinthusMenengic, Taksonomi, Revizyon
1. Giris

Pistacia L. Anacardiaceaefamilyasina ait olup, gunumuzde 13 tlrl bulunmditePistacia L:nin orjini,
Merkezi Asya (Kuzey Dgu Hindistan, Afganistan, Tacikistan ve Ozbekistam)Yakin Dgu, Anadolu, Kafkasyayan

ve Turkmenistan ddaridir (Onay, 1996). Turkiye&RistaciaL. i¢in ¢ok buytk bir gen merkezi olup, tlkemizgeklagik
66 milyon yabani fistik gaci bulunmaktadir (Kuru ve Ozsabunglip 1990).Pistacia L. cinsinin filogenisi {izerine
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calismalar oldukca azdir ve ganlukla morfolojik temelli caimalar bulunmaktadir. Cinsin ilk monografik gahasi
Engler (1883) tarafindan yapilghr. Engler bu ¢caymasinda sekiz tir ve birkag varyete tanimigami
Pistacia L. cinsinin kapsamh ilk siniflandiriimasi Zoha(t952) tarafindan yapilgtir. Bu monografik

calismada Zohary, cinsin tir sayisini 11 olarak belirkeve dort seksiyona ayirgtir. Birinci seksiyonLenticellaZoh.

olup P. mexicana&wingle P. texanaSwingle tirlerini; ikinci seksiyonku- LentiscusZoh. seksiyonu olup. lentiscus
L., P. weinmannifoliaPoissonP. saportaeBurnat tirlerini; G¢linci seksiyddutmelaZoh. olup,P. atlanticaDesf. ve
dordiinciu seksiyoku-terebinthusZzoh. seksiyonu olup. terebinthud.., P. palaestinaBoiss.,P. khinjukStock,P. vera
L. ve P. chinensiBBunge. turlerini icermektedir (Tablo 1). Bu tiiden ¢l herdem yidir. Bu tirler,P. lentiscud., P.

weinmanifoliaPoisson vé®. saportaeBurnat'dir.

Tablo.PistacialL. cinsinin seksiyonlari ve turleri (Zohary, 1952)

Lenticella Zoh. Eu-Lentiscus Zoh. Butmela Zoh. Eu-Erebinthus
P. mexicanégwingle P. lentiscud.. P. atlanticaDesf. P. terebinthug..
P. texana Swingle P. weinmannifoligPoission P. palaestinaBoiss.
P. saportaeBurnat P. khinjukStock
P. veralL.

P. chinensiBunge

Zohary'den sonra bazi gtamacilar tarafindan yermRistacial. turleri de tanimlanngive siniflandirilmgtir.
Tilrkiye'dePistacial. tarleri Yaltirik (1967a) tarafindan siniflandinis ve bir yeni turP. eurycarpaYalt.’y1 eklemitir
(Yaltink, 1967). Kokwaro ve Gillett (1980) taraflan da, Dgu Afrika’da bir yeniPistacia tlrii olanP. aethopica
Kokwaro tanimlanngtir.

Bunlara ilave olarak B&a aratiricilar tarafindan d#sik Ulkelerde Pistacia L. cinsine ait sistematik
calismalarda yapilngtir. Bunlar; Yaltirik (1967a), Zohary (1972), Grumalg ve Werker (1976), Pignatti (1982), Kuru
ve Ozsabuncuygu (1990), EI-Oglah (1996), Zohary (1996), Anwar Rebbani (2001), Batlle vd. (2001), Esmail-Pour
(2001), Ghorbel vd. (2001), Gregoriou (2001), Hadpssan (2001), Hussein (2001), Loudyi (2001), dwakhvd.
(2001), Zakythinos ve Rouskas (2001), Kafkas (200@plismalaridir.

Pistacia L. turleri Orta Dgu ve Akdeniz havzasinda genyayilis gostermektedirPistacia L.’nin iran
(Esmail-Pour, 2001), Tunus (Ghorbel vd., 2001), IM{Blussein, 2001)ispanya (Batlle vd., 2001), Pakistan (Anwar
ve Rabbani, 2001) vitalya Florasinda di¢ tiirii (Pignatti, 1982), Fas (lyou2001), Liibnan (Talhouk vd., 2001), Irak
(Rechinger, 1969) ve Avrupa Florasinda dort turitifT ve Hewywood, 1968), Yunanistan (ZakythinosReuskas,
2001), Filistin (Zohary, 1987)israil (Zohary, 1972) ve Suriye’'de peiirii (Post and Dinsmore, 1932), Tiirkiye
Florasinda alti tiru (Yaltirik, 1967a) bulunmaktg@iablo 2).

Pistacia L. turlerinin taksonomik tanimlanmasinda kullanil@mcelikli karakterler, yaprak anadamar
baglantilar, yaprakcik biyuklik veekli, yaprakcik cifti sayisi, tepe yapraggin olmasi veya olmamasi, yaprakcik
ucusekli, meyve buyuklgi veseklidir (Kafkas ve Perl- Treves, 2002).

Pistacia L. cinsinin taksonomisi Uzerine yapignmolekiler ve anatomik camalar da bulunmaktadir.
Bunlarin balicalari; Onay (1996), Parfitt ve Badenes (1997kapvd. (2000), Kafkas vd. (2001), Kafkas ve Perl-
Treves (2001), Kafkas ve Perl-Treves (2002), Kafkds (2002), Golan-Goldhirsh vd. (2004), Barazaai Golan-
Goldhirish (2004) ve Kafkas (2006)"1n yagitcalismalardir.

Turkiye'de Pistacia L. turleri Yaltirik (1967a) tarafindan siniflandimis olup, Turkiye Florasinda alti tir ve
iki alttir ile temsil edilmektedir. BunlaP. atlanticaDesf.,P. lentiscud._., P. khinjukStock,P. eurycarpayalt., P. vera
L. ve P. terebinthud.. turleridir.

PistaciaL. tdrlerini ilk siniflandiran Engler (1883) d palaestinaBoiss.’yI P. terebinthud..’un bir varyetesi
olarak dgerlendirmitir. Zohary (1952) iki temel ayirt edici 6zelliktetolayi P. palaestinaBoiss.’y! farkli bir tir olarak
kabul etmitir.

E. Ozuslu et al., Taxonomic situations of two sabigs of Pistacia (P. terebinthus subsp. terebmtmd P. terebinthus subsp. palaestina) by
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Tablo 2: Caitli Uilke floralarinda bulunaRistacial. turleri.

P. P. P. P. P. P. P. P. P. P.
lentiscus  atlantica  terebinthus  khinjuk palaestina  vera mutica eurycarpa  chinensis  saportae
= P.
Tirkiye P. lentiscus _P. atlantica _P. terebinthus _Kkhinjuk vera
= P.
Suriye P. lentiscus P. atlantica khinjuk P. palaestina vera
= P.
Irak P. atlantica khinjuk vera -:
. P. P.
Iran khinjuk vera  P. mutica
P.
Libnan P. lentiscus P. atlantica P. palaestina vera
P.
Misir P. lentiscus P. atlantica khinjuk
Tunus P. lentiscus P. atlantica _P. terebinthus
P.
Fas P. lentiscus P. atlantica _P. terebinthus vera
Iispanya P. lentiscus P. atlantica _P. terebinthus
P.
Italya P. lentiscus P. terebinthus vera
Yunanistan | P. lentiscus P. atlantica _P. terebinthus P. palaestina
Israil
.. P'
Urdlin P. lentiscus P. atlantica P. terebinthus khinjuk
P.
Filistin P. lentiscus P. atlantica khinjuk  P. palaestina P. saportae
Avrupa P.
Florasi P. lentiscus P. atlantica _P. terebinthus vera
Suriye p.
Florasi P. lentiscus P. terebinthus P. palaestina vera | P. mutica
=
P.
Kibris P. lentiscus P. atlantica _P. terebinthus vera

Bircok ulke florasindaP. palaestinaBoiss. tur kategorisinde bulunmaktadir. Oysa Yi&lt(1967a) Turkiye
FlorasindaP. palaestinaBoiss.’yI P. terebinthusL.’'un bir alttlirii olarak dgerlendirmitir. Pistacia terebinthud..
Ulkemizin deisik bdlgelerinde Menengig, Citlenbik ve Sakiz isimlge bilinmektedir. Bu altttrlerP. terebinthud..
subsp.terebinthusve P. terebinthusL. subsp.palaestina(Boiss.) Engler altturleridir. Ancak, yapilan stiemalar
sonucunda toplagimiz drneklerinP. palaestinaBoiss. turtinin dzelliklerini tadig1 belirlenmitir. Bagska argtirmacilar
tarafindan d&. palaestinaBoiss.'nin llkemizde yaydigosterdgi belirlenmistir (Ath vd., 2001; Bilgen, 1968; Ozuslu
vd., 2005).

Gunimizde, bu iki takson arasindaki taksonomikrdielik tam olarak ¢ézimlenemegti. Bu makalede,
PistacialL. cinsine ait iki taksonurR. terebinthud.. ve P. palaestinaBoiss.) sistematik durumlari yapilan gedalarin
Isig1 altinda morfolojik dzellikler incelenerek gerlendirilmistir.

2. Materyal ve yontem

Calsmanin materyalini 1999-2005 vyillari arasinda yaptiz floristik calgmalar sirasinda toplagimiz
Pistacia L. drnekleri olgturmaktadir. Toplanan bitki 6érnekleri Flora of Tagkand the East Aegean Islands (Dauvis,
1965-1988), Flora of Syria, Palaestine and Sinast{(@nd Dinsmore, 1932), Yaltirik (1967a) ve Y&tt1967b)'dan
yararlanilarak tghis edilmitir. Toplanan P.terebinthus L. 6rneklerinin  dgisik flora kayitlari ile betimleri
karsilastirilmistir.

3. Bulgular

P. terebinthud.. Akdeniz bdlgesinin batisind®. palaestinaBoiss. ise bu fitocgrafik bdlgenin dgusunda
bulunmaktadir. Fitocgrafik olarak P. terebinthusL. Bati Akdeniz bélgesinde, Ege havzasindan batiggu Fas'in
Akdeniz kismi ile Guney Portekiz ve Karadeniz’inngy kiyilarinda yayifi gostermekte olup, 3 Akdeniz
fitocografik bolge elementidir (Zohary, 1996; Zohary, 2D0Ristacia terebinthug.. Avrupa’da (Tutin ve Heywood,
1968), italya da (Pignatti, 1982), Kibris'tdspanya’da, Kuzey Afrika'da, Liibnan ‘da (Talhouk v8001), Tunus'ta
(Ghorbel vd., 2001), Suriye’de (Hadj-Hassan, 20@4)Tiirkiye’de (Yaltirik, 1967; Atli vd., 2001; Odusvd., 2005)
geni yayllis gostermektedirgekil 1).
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Sekil 1: Akdeniz havzasindB. terebinthusun yayilis gés

P. terebinthud.. dogal Pistacial. turleri arasinda en yaygin olan turdir ve Akddmlgesinde sicak iklime
sahip alanlarda geniyayilis gostermektedir (Ath vd., 1999; Kafkas vd., 200P). terebinthusL. tlkemizin her
tarafinda, yerine gore genelliklegik rakimlarda Giineyda Anadolu Bdlgesi, Akdeniz ve GineygloEge Bolgeleri,
Ege boélgesinin kiytya yakin ve gik rakimli yerleri,ic Ege- Orta Anadolu gecit bolgelerinde yaydistermektedir
(Bilgen, 1968).

P. terebinthus L. Akdeniz havzasinin batisi ve orta kisimlaringaygin olarak bulunur. Akdeniz
vejetasyonunun karakteristik tiyesidir ve genelliklskin elementQuercus cocciferd.. olan maki formasyonunnda
bulunur (Zohary, 1996P. terebinthud.., tlkemizde 6zellikle Akdeniz, Glneygo Ege ve Ege’nin sahil kesimlerinde
maki vejetasyonu iginde bulunur. Karadeniz sagildinde ve denizel olmayan karasal iklimin goriddialanlarda da
bulunmaktadirP. terebinthud.. Glineyd@gu Anadolu Bélgesinde, Gaziantep, Adiyaman, Kahranaas ve Sanliurfa
illerinde yaygin olarak bulunmakta, Akdeniz, Glinegua Ege Bélgesinde sahil boyunca i¢ kesimlerde va @rtadolu
gecit bolgelerinde de yayylgostermektedir (Ath vd., 2001; Ozbek, 1978).

P. terebinthud.. yaprak doéken 2-3 m boyunda ¢ali ve 6 metreydak&®oylanabilen kic¢ukgaclardir. Yaprak
orta damari kanatsiz ve tlyslzdir. Yapraklar, teaide tek yaprakcikl Sekil 2), (1-)2-4(-6) cift, yumurtamsi-
dikdortgenimsi veya dikdortgenimsi-mizraksi, 3-7%B8-3(-4) cm tepe yaprakgi yandakilerden gegidesil veya
yandakiler kadar, yaprakciklar kit uclu, sivri ugielya nadiren uca @gou aniden daralarak sivrilgidaima sivri uglu,
yaprain ust yuzd koyu ygl, alt tarafi soluk yeil ve tiysizdir. Cicekler, ana ekseni yan dallaamdizun olan
salkimlarda agar. Meyve kigeklinde veya gegge ters yumurtamsi 5-6x4-6 mm buyukliktedir.

P. terebinthud.. genellikle ocak halinde gsii ve kuvvetli kok sistemine sahiptir. Bu sebetéltur arazisi
yoniinden en elvesiz yer vesartlarda yetiebilmektedir. Kurakiga dayanikli oldgu gibi kayalik, tali bolgelerde
hakim bitki tiru olarak goralur. Bulungu bolgeye uyum kabiliyeti cok yuiksektir. Ulkemiztistik tirleri arasinda en
yaygin ana¢ olmasi sebebiylesydl bolgelerden en kurak alanlara kadar gorilmektedi

P. palaestinaBoiss. D@u Akdeniz Ulkelerinde gegiyayilishdir (Sekil 3). P. palaestinaBoiss. Akdeniz
havzasinin dgu kisminda yayi$ gostermektedir. (Giineydo Anadolu, Suriye, Libnaisrail ve Urdiin)P. palaestina
Boiss. makinin daimi Uyelerinden birisidir. g toprak gruplarinda yegir ve 0-1200 metre yikseklikler arasinda
bulunmaktadir. Dgu Akdeniz elementidir (Zohary, 1996).

P. palaestinaBoiss. yaprak doken 2-6 metre boylanabiletacdardir. Yaprak orta damari kanatsizdir.
Yapraklar, terminalde cift yaprakcikli, 3-7 ciftagrakciklar 3x7 cm uzunluktadir. Yaprak¢iklar udainsapa dizilmg
asagl sarkik vaziyette durur. Yaprakgiklar yumurtamikedrtgenimsi, mizraksi, sivri uglu, ucagta aniden sivrilm,
terminal yaprak@ yok veya yandakilerden ¢ok kugik ve indirgestini Cicekler, ana ekseni yan dallarindan uzun
olan salkimlarda acar. Meyve yumurtamsi ile yumuasgakiremsi 5 mm ¢apindR, terebinthud.. meyvesi kadar veya
daha kicuktur. Kayalik alanlar, maki, pseudomakiKwalgcam ormanlarinda 50-1500 m’ler arasindagye¢iktedir.
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P. palaestinaBoiss. ekolojik istekleri bakimindaR. terebinthusL.’a benzemektedir. Yaprak ve meyve
morfolojisi ise iki takson arasinda ayirt edici fwbojik karakterlerdir.P. palaestinaBoiss.'da terminal yaprakcik ya
yoktur ya da iyice indirgenmni haldedir Gekil 4). Akdeniz kiyilarinin dgusunda yeten populasyonlarda bu
yaprak¢iklar daha c¢ok indirgengndurumdadir.P. terebinthusL. ve P. palaestinaBoiss.'nin betimlerinden de
anlaildigl Uzere, iki takson arasinda gorilen en bariz nhojifofark yapraklarda gorilmektediP. terebinthud..’'un

tepe yaprakg@ vardir ve iyi gemistir (Sekil 5).

Sekil 4. Pistacia palaestinaiiriiniin yapraklrl Sekil 5. Pistacia terebinthugttiriiniin yapraklari

P. palaestinaBoiss.'nin tepe yaprak@i yoktur veya oldukca indirgenstir (Sekil 6). P. terebinthud.. ocak
seklinde ¢cok govdeliP. palaestinaBoiss. ise tek govdelidirSEkil 7). Govde rengP. terebinthud..’da kirmizimsi gri,
P. palaestinaBoiss.,'da ise daha koyu grimsi-siyahimsi renktelu iki tlir benzer ekolojik 6zellikler gostermekiir.
Her ikisi de Akdeniz maki vejetasyonunun dyesiddu taksonlarin ayrimindaki temel 6zellikler, yapra& govde
morfolojisi ile carafik dagilimlaridir. P. terebinthusL. imparipinnat yapraklarla tanimlanmakta ve iyéligmis
terminal yaprakgik tamaktadir. Lateral yapraklari oblong ve obtus’dBuna kagilik, P. palaestinaBoiss. parapinnat
yaprakciklidir. Terminal yaprakcik yok veya oldukigdirgenmg durumdadir. Lateral yapraklar ise akuminat'dir.
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Sekil 6. P. palaestinain yaprak, cicek ve meyvesi  Sekil 7. P. paIaeéindnm geel gOrinima

4. Sonuglar ve tartsma

Turkiye Florasi kayitlarina gore?. palaestinaBoiss.'nin tlkemizde dgal yayilsi yoktur. Ancak yapilan
calsmalardaP. palaestinaBoiss.’nin Tirkiye'de yayiy gosterdgi belirlenmistir (Ozbek, 1978; Atli vd., 1999; Ozuslu
vd., 2005). Toplanan bitki drnekleri ve mevcut restum ornekleri tzerinde yaptmiz inceleme sonucundg.
terebinthusL. ve P. palaestinaBoiss. turlerinin yaprak ve govde morfolojileriaginda buytk farkliliklar bulungu
tespit edilmitir (Tablo 3).1ki takson arasinda beliren ¢haa farkliliklarin, yapraklarda olgw gorilmektedir.P.
terebinthusL.’un terminal yaprake@ vardir ve iyi gemistir. P. palaestinaBoiss.’nin terminal yaprakgi yoktur veya
indirgenmis durumdadir §ekil 8). ikinci belirgin fark iseP. terebinthud.. tiirii ocak olgturacaksekilde ¢ok govdeli
oldugu halde,P. palaestinaBoiss. ise tek gdvdeli olmasidir. Bu iki taksorasandaki bir dier farklihkta govde
renginde bulunmaktadiP. terebinthud..’da gdvde kirmizimsi- kahverengimsi renke,palaestinaBoiss.'da ise daha
koyu grimsi renktedir.

Dys

P. palaestina

Sekil 8: P. terebinthuwe P. palaestina’niryapraklari

Her iki takson da ayni ekolojik 6zellik gostermesinggmen P. palaestinaBoiss. Giineydgu Anadolu
bolgesinde Ozellikle Gaziantep’te genjayilis gosterdgi ve kurak, kayalik, tdik yerlerde yettigi belirlenmistir.
Yaptigimiz argtirma ve yapilan ¢aimalar gbz 6nine alinginda bu iki alttirin yayginin ayni cgrafik alan
icerisinde i¢ ice gegmpivaziyette oldgu, populasyonlarinin kesin sinirlarla ayrilnfjadAkdeniz Boélgesi igerisinde ve
Dogu Akdeniz ulkelerinde birlikte bulungu gérilmektedir.

Ulkemizde P. terebinthusL.’'un alttirleri ayni cgrafik alan icerisinde kesin sinirlarla ayriimatm ve
aralarinda bir cgrafi izolasyon da bulunmamaktadir.
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Tablo 3:P. terebinthud.. ve P. palaestinaBoiss. taksonlari arasindaki morfolojik farklikkl
P. terbinthus P. palaestina
Boy (m.) 2-3 2-5
Yaprak Imparipinnat veya paripinne parapinnat
Terminal yaprakci gl Yandakilerden gegi degil Yok veya yandakilerden ¢ok kiguk
veya yandakiler kadar

Yaprakcik Ucu Obtuse, acute vey Acut, Acuminat, mucronat
acuminate daima belirgi
mucronat

Yaprakcik Sayisi (2) 2-4 (-6) cift 3-7 cift

Govde durumu Calimsi Tek govdeli

Govde rengi Kirmizimsi- kahverengimsi  Grimsi-siyahimsi

Yaprak tiy durumu Yaprakgiklarin taban kena Yaprak sapi tuyli
taylu

Meyve Kiremsi veya gesge Kiremsiveya obovate
obovate

Meyve Buyuklugu 5-6 x 4-6 mm. 5-6 x 4-5 mm.

P. terebinthud.. subsp.terebinthusve P. terebinthud.. subsp.palaestina(Boiss.) Engler alttirlerinin ayni geafik
alan icerisinde bulunmamasi gerekirken yapilagtemaalarda bu taksonlarin keuk vaziyete bulundgu belirlenmitir
(Ozuslu vd., 2005)Ayrica, P. terebinthus..’un alttiirlerine ait Hacettepe Universitesi (HYBerbaryumundaki ve
“Flora of Turkey and the East Aegean Islands” Kagitda incelenmstir. Buna goreferebinthusalttiirii, A1 Canakkale,
A2 istanbul, A3 Zonguldak, B2 Balikesir, B2mir, C2 Mgla, C3 Antalya, CHcel, C5 Antakya illerinderpalaestina
alttiirii ise A1 Canakkale, Astanbul, A2 Kocaeli, A3, Zonguldak, A4 Kastamonu} Kirikkalee, A5 Amasya, A6
Tokat, A7 Trabzon, A7 Gumgtiane, B1 Manisa, B2 Manisa, B3 Isparta, B5 Kayd®¥i,Erzincan, B7 Malatya, C1
Izmir, C2 Mugla, C3 Antalya, C3 Isparta, C4 Antalya, @gel, C4 Konya, C5 Nide, C5 Seyhan, C6 Hatay, C6
Malatya ve C6 Kahramanmardlerinden toplaniimgtir (Sekil 5). Bu d&ilima bakildginda dapalaestinaalttirinin,
terebinthusaltturl ile c@rafik olarak izole olmasi gerekirken i¢ ice gegmoldugu anlgiimaktadir. P. palaestina
Boiss.'in Ulkemizde dgal olarak yayily gosterdgi Ath vd., 1999; Ozbek, 1978; Bilgen, 1968, Ozusid., 2004
tarafindan rapor edilrgtir.

Pistacia L. cinsinin dger baz tirlerine bakildinda tiirler arasinda ayrimin sadece tek bir karakeebu
karakterin kriter kullanilarak yapilgh gorilmektedir.P. terebinthussubsp.terebinthusile P. terebinthussubsp
palaestinaalt tirli arasinda ise bircok farkli morfolojik k&ter bulunmaktadirP. terebinthusL. ve P. palaestina
Boiss. turlerinin betimlerine bakilginda yaprak¢ik sayisiniterebinthusta 4(-6), palaestina‘da 3-7 ¢ift oldgu,
yapraklarin gag1 dogru sarkik oldgu gorulmektedir.P. terebinthuain meyveleri daha kiremsi olmakla beraber,
palaestinada yumurtamsi veya yumurtamsi-kuremgskilde veterebinthu& gore daha kicuk veyaieboydadir.

Bu iki taksonun morfolojik karakterlerinin birbirieden farklilik gdstermesi ve yawlalanlarinda bir sinir
bulunmamasipalaestinaalttirininP. palaestinaBoiss. turl oldgu yonundeki savimizi kuvvetlendirmektedir.

Pistacia L.'nin filogenisi Uzerine yapilnmi olan molekiler camalarda bulunmaktadir. Yapilan bu
calismalarda timPistacia L. turleri ele alinmamsi olup, baziPistacia L. tirleri ile sinirhidir. Kafkas ve Perl-Treves,
2001 tarafindan yapilan cghadaP. atlantica, P. terebinthuse P. eurycarpaYalt. tirleri arasindaki akrabalik
iliskileri ve genetik varyasyon agtarilmistir. Bu calsmadaP. terebinthusL., P. atlanticaDesf. veP. eurycarpa
Yalt.’nin birbirlerinden belirgin olarak ayrilgh ve P. eurycarpaYalt., P. veralL. ve P. atlanticaDesf.’nin birbirlerine
daha yakin oldgu veP. terebinthud..’un onlardan farkh bir grupta yer afgi belirlenmitir.

Kafkas vd. (2001) tarafindan yapilan ¢alada, 4Pistaciatirii arasindaki molekuler varyasyongamramistir.
Bu calsmaya goreP. terebinthusL., P. khinjuk Stock P. veral. ve P. eurycarpaYalt. turlerinin birbirlerinden
belirgin olarak farkl olduklari belirlenrir.
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Sekil 9. P. terebinthussubsp terebinthusre P. terebinthussubsp palaestinanin Glkemizde kayit edilgi yerler
(eP. terebinthussubspterebinthus,m P. terebinthussubsp palaestina

Kafkas ve Perl-Treves (2002), tarafindan yapildmgigedaPistacial. cinsine aitP. atlantica, P. terebinthus
L., P. eurycarpaYalt., P. veral., P. integerrima P. mexicanaSwingle, P. palaestinaBoiss.,P. lentiscusL. ve P.
khinjuk Stock turleri arasindaki filogenetik akrabalikskisi argtiriimistir. Bu calsmanin sonuglarina gore; tarler
akrabalik derecesine gore iki ana gruba ayslaralir.

Birinci grupta,P. veral., P. khinjukStock P. eurycarpaYalt., P. atlanticaDesf. veP. integerrimaturleri,
ikinci gruptaP. terebinthud.., P. palaestinaBoiss, P. mexicanase P. lentiscusL. tirleri bulunmaktadir. Caimaya
gore,P. terebinthud.. ile P. palaestinaBoiss, P. eurycarpaYalt. ile P. atlanticaDesf, P. veraL. ile P. khinjukStock
ve P. mexicanaBwingle ileP. lentiscusL. trlerinin yakin tirler oldgu tespit edilmgtir. Ayrica, P. palaestinaBoiss
nin P. terebinthusin bir varyetesi oldgu ileri stiriimektedir.

Kafkas vd. (2002) tarafindan yapilan galada,P. terebinthud.., P. atlanticaDesf. veP. eurycarpaYalt.
turleri arasindaki morfolojik ve fenotipik gki arastirimigtir. Bu calsmada 3 tirln birbirlerinden farkh olduklari ve
tirlerin ayriminda meyvegarligl ve yaprakgik uzunigu gibi kantitatif karakterlerin ayirt edici oldu belirlenmitir.
Barazani ve Golan-Goldhirsh (2004)’an yaptiklarihgaanin Zohary (1952)'nin siniflandirmasini desteiged
belirlenmitir. Bu molekiler cabimaya gorepP. atlanticaDesf, P. veralL. ve P. khinjukStock ayni genetik grupta yer
almaktadir.P. palaestinaBoiss, P. terebinthusL. arasinda veP. atlantica Desf.- P. veralL. ile P. khinjuk Stock
arasinda yakin akrabalikskisi bulundgu belirlenmitir.

Golan-Goldhirsh vd. (2004) tarafindan Akdeniz hawada d@al yayils gostererPistacial. tirleri arasindaki
genetik akrabalik ifkileri RAPD ve AFLPs tekrdi kullanilarak argtirilmistir. Calsmaya gorePistacia L. tirleri iki
ana gruba ayrilngtir. Birinci grupP. lentiscud.. ikinci grup iseP. atlanticaDesf.,P. palaestinaBoiss, P. terebinthus
L. ve P. khinjukStock tirlerini icermektedir. Bu ikinci grupta ldirarasinda iki alt gruba ayrilgtir. Birinci alt grupta
P. palaestinaBoiss. veP. terebinthud.. ikinci alt grup iseP. atlanticaDesf, P. khinjukStock veP. veral. tiirlerini
icermekte oldgu belirlemitir. P. palaestinaBoiss. veP. terebinthud.. arasindaki genetik markirlarin biyik benzerlik
gosterdgi tespit edilmgtir.

Kafkas (2006), tarafindan AFLPs tefnkullanilarak baziPistacia L. tlrlerinin filogenetik akrabalik gkisi
arastinlmigtir. P. veral., P. khinjukStock P. eurycarpaYalt., P. atlanticaDesf, P. mutica, P. integerrimae P.
atlantica Desf x P. integerrimehibritleri bir grup olgturmaktadir ikinci grup iseP. palaestinaBoiss, P. terebinthus
L., P. mexicaa Swingle veP. lentiscud.. grubudur.P. muticave P. terebinthud..- P. palaestinaBoiss c¢ifti en yakin
tir oldusu belirlenmgtir. Kafkas ve Perl-Treves (2002), Barazani ve @dhkoldhirsh (2004), Golan—-Goldhirsh vd.
(2004), Kafkas (2006)'nin yaptiklari cghalarinin Engler, Zohary ve Yaltirik'in siniflanchalarini destekledi
gorulmektedir.

Sonug olarak,P. terebinthusL.’un iki alttirinin cg@rafik olarak birbirinden kesin sinirlarla ayrilmadi
toplanan bitki érneklerinin kayitlarindan da amaaktadir. Bu durum ise, alttir tanimi ile ymuamaktadir. Clnkd,
dogal olarak iki alttiriin ayni ¢gafik alan icerisinde bulunmamasi gerekir. Bunavdlanlarak yapilan taksonomik
calismalarda bu iki alttiriin morfolojik olarak birbirieden cok belirgin morfolojik farklar tadigi belirlenmitir.
Yapilan molekuler cajmalarda isé. terebinthud.. tiirl ile P. palaestinaBoiss. turlerinin birbirine yakin tirler olgu
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tespit edilmgtir. Bu sebepleP. terebinthud.. subsp palaestina(Boiss.) Engler’in alttir kategorisinden c¢ikarakrtir
kategorisine yukseltiimesi MRistacial. cinsin yeni bir revizyonunun yapilmasinin gergikanlagiimaktadir.
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Abstract

Nullah Aik and Nullah Palkhu, tributaries of ChenBbver, Pakistan were studied to assess the impdcts
environmental factors on diversity and distributafrfish species at 18 sites on, from Septembed4206 April 2006. A
total of 1506 fish specimens were recorded fronsifies whereas zero fish capture was recorded foaumdites located
in close vicinities of Sialkot city. Highest spesiechness and abundance diversity indices (ShaandnSimpson)
were recorded during post monsoon season as codnfzapee monsoon. In case of spatial distributimyhést diversity
indices were recorded from upstream site of Nukdk and down stream of Nullah Palkhu during postnsmon
season. Most of the fish species were restrictaghbsiream of Nullah Aik during pre monsoon whilstref sites did
not showed significant fish distribution. To evdkidhe relationships between species abundancemntbnmental
variables in longitudinal zones of streams, Caranéorrespondence analysis (CCA) was used. Out3ofatiables
such as stream morphology (Stream flow, depth k) f physicochemical parameters (DO, COD, turlgidind NQ’)
and metals (Na, Ca, Fe, Pb, Cr, Ni and Cu) useth®explanation of species distribution data Cation analysis with
the direct gradient technique of the CCA was pentmt to study the association of these environmeuatedmeters to
species composition. CCA identified overall threeups (upstream fishes, downstream fishes and yvksiributed
fishes. Fish assemblage at upstream sites was catiwedy stable through out the year; however, detwaam of
studied streams severely affected during pre mansBresent study is a major step in exploring thectire of fish
assemblage in Nullah Aik and Nullah Palkhu. It vebbk helpful in efforts for protection and rehahiiion of habitat
and conservation of fish assemblage at local agidmal level.

Key words: Polluted streams, Fish communities, Diversity, Ri@enab, Punjab
1. Introduction

The diversity and spatio-temporal distribution pait of fish assemblage in stream is highly infllezhdy
variations in lotic ecosystem (Taylor, 1997). Theseiations are resulted due to environmental factoside the
stream (Tayloret al., 2006). In intermittent streams environmental u\@sizs are of great importance for fish
assemblage as compared to continuously flowingastse (Pireset al, 1999). Environmental factors such as
physiochemical parameters of water quality and thalstructure determine the structure and compwsitf fish
assemblages inside the stream (Casttal, 2006; Aparicioet al., 2000) and result in change of the ecological
equilibrium (Lyons, 1996; Karr, 1986). Habitat stture and physiochemical quality of stream watemrehaeen widely
used to explore the relationships with fish assagl(Casattet al.,2006). Fishes aggregate into co-existing groups to
form complex assemblages of species in pristin@@racosystem (Lamourot al, 2002; Pusey and Kennard 1996).
Association of different species in food web isadighte and complex phenomenon that has evolved long time
period. Physical habitat and stream water qualigy\eery sensitive to human pollution (Casattial, 2006). Aquatic
communities, especially fishes reflect the intgnsit degradation in streams and rivers (Das andk@ibarty, 2007;
Wichert and Rapport, 1998).
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Streams which experience irregular flow are mortnenable to anthropogenic activities (Paul and Mgye
2001) such as industrial effluents, municipal seayamnd surface runoff from urban and agricultuaald, which alter
the water quality and habitat structure of stre@adjret al, 2008; Singtet al.,2005). Change in water quality due to
untreated industrial effluent and municipal sewageonly increases the load of pollutants to stiednit also put the
fish fauna under stress (Daesal.,2003; Matthews, 1998).

Fish assemblages have been used as an indicaaviobnmental degradation (Arunachalam, 2000; St
Hall, 1997). Fish diversity in streams and rivess donsidered as a diagnostic tool to highlight ttmpact of
environmental changes (Das and Chakrabarty, 2Q@8f of fish species diversity determines the sgvef habitat
degradation of an aquatic ecosystem (Ganasan aghddu1998).

Structure and composition of fish assemblage inptrate streams exhibit prominent temporal variation
influenced by habitat characteristics and physicertical characteristics of water (Magalh&ssal, 2002). The
temporal distribution patterns of fish assemblagied water quality are directily or indirectly infloced by the flow
regime (Godoyet al.,2002; Grossmast al.,1990). Most of the streams and rivers in oriengglian exhibit high flow
during monsoon season and experience low flow eugit during pre monsoon season, which determimattiucture
of fish communities in the streams (Piegsal., 1999). Fish assemblages of such streams are ddaptew and high
stream flow to attain ecological equilibrium inHigopulation. However, anthropogenic factors suglpallution load
from industries and municipalities, water abst@ttnd introduction of alien species highly desitabihe equilibrium
of fish assemblage (Pires al., 1999). Unwise human activities in the catchmestateteriorate the water quality and
disrupt the integrity of fish assemblage, whichutess vanishing of native fish species or appeagasfcexotic species
in an ecosystem (Lyons, 1996; Kat al, 1986). Any change in species composition duaddition or deletion of
species may disrupt the functional and functiongddrity of an aquatic ecosystem (Lyons, 1996).

Influence of environmental factors on structure &mttion of fish assemblages in streams have baetied
in several countries (Bhat and Magurran, 2007;nd &elwick, 2005; Akin et al, 2005; Bhat, 2004; 3aat al.,2003;
Magalhdeset al, 2002; Gafnyet al., 2000; Belliardet al., 1999; Snodgrasst al, 1996). Diversity indices and
multivariate statistical techniques are commonlgduto highlight the role of various important elvimental factors
that contributes in explanation of fish diversitydadistribution along longitudinal gradients (Kaeld Peterka, 2003).
Multivariate techniques like Canonical corresporageanalysis (CCA) provide information regardingreat status of
fish distribution in relation to environmental vabies (Akin et al., 2005; Inoue and Nakano, 20040ltivariate
technigues have been useful in decision makingh@mrestoration and management of degraded streach assess
the impact of disturbance and identification oftéas contribute in deterioration of stream ecogyster effective
stream management (Qadir and Malik, 2009; PaulMeger, 2001). Major restoration efforts for intetrant streams
are underway in many parts of the world (Paul anely®l, 2001) and restoration efforts have been sstuky
implemented. Unfortunately, in developing countiiiks Pakistan, no restoration efforts for strezans rivers have
been made so far (Qadir, and Malik, 2009). Inforomatrelated to role of environmental factors in @hg the
distribution pattern of fishes in streams and 8visr completely lacking. It is important to colldmseline data about
biotic (fish assemblage) and abiotic (environméntaimponents of stream/river ecosystem before ¢gakiny step
towards restoration and management of a streamgens. The objectives of present study are:

» to assess the fish species diversity in Nullahail Nullah Palkhu,
e to explain the pattern of spatio-temporal variagiomdiversity and composition of fish assemblage a
to explore the role of environmental variablesigh fdistribution.

2. Materials and methods

Present study was focused on Nullah Aik and Nufalkhu (3224- 3237 N and 73%9- 7502E) tributaries
of river Chenab (Figure 1). These streams run |ghrltbm east to west wards and join each otheofgefalling in
Chenab River at Wazirabad city in District Gujrataval he average annual precipitation in there catafts area is
950 mm and major share of rains is received dutirgmonsoon period. Most of the floods follow ré¢isigl in
deposition of new alluvial soil in catchment areabjch come from sediment of Pir Pangal Range ab glains of
upper Rachna Doab (Region between river ChenaliRani.

Climate of the region is mainly sub-tropical wittwell defined by rainy season between (July to &aptr),
autumn (October and November), winter (Decemberkaigtuary),short spring (March and April) and atigkly dry
pre-monsoon (summer betweenMay and June). Thematdharea of Nullah Aik and Nullah Palkhu is thet pef
upper Rachna Doab (Region between River ChenalRawmi). The great plain of Punjab started from thpar parts of
Rachna Doab with an average slope (0.37 m/km), whiadually decrease from North East to South ettangir et
al., 2002). The upper part of Punjab plain orighdlatiuring late Pleistocene alluvial deposition froesser Himalayas,
which is approximately 200meter thick (Greenmaalgt1967). The soil is predominantly alluvial adrying textural
classes such as clay and silt loam while sandy adnsandy clay loam also prevail in the region.
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Figure 1. Map of study area showing sampling sitested on Nullah Aik and Nullah Palkhu; tributarief River
Chenab, Pakistan

Nullah Aik receives water from springs in easteant® of Jammu district and from heavy rains inujpper
catchment area. The resource utilization of Nuldék and Nullah Palkhu started 5000 years ago iniv/é&tfa, when
Raja Salivahan founded the Sialkot named as S4Ralpulation and Censes organization, 2000). Rdjgéd®an and
his son (Raja Rasalu) invited the people from waiparts of Northern India to come and settle alkst.

Nallah Aik and Nullah Palkhu which have been sulgjddo severe alterations of their habitat andomes
localities deterioration of water quality is at thise due to the industrial effluent and municipaste from their
catchment areas (Qadir and Malik, 2009). Eighteempding sites were selected on Nullah Aik and NulRalkhu
based on the expected level of impairment from stiilel and municipal waste. Sampling was condudtedpost
monsoon and pre monsoon seasons from Septembet, ta00Quly 2005. Thirteen water quality variablege@m
morphology, physiochemical and metal contents) vaeadysed as described by Qaatiral. (2008).

Fish samples were collected from each site usimigtyaof fishing nets of varying mesh sizes as sstgd by
Bhat (2003). All sampling sites were intensivelyngded in an effort to capture as many fish speapossible in
proportion to their abundance (Matthews, 1985).tQ@pl fish specimens were transferred immediately stream
water filled tubs place on stream bank to redueectitances of fish mortality. Maximum five specimehgach species
were packed, labelled in separate polythene badaceg in icebox and transported to laboratory with2 hours for the
purpose of identification and further chemical gsid (Van Aardt & Erdmann, 2004). The remainingcipens were
released back into stream water at the same pwoint Where fish was captured (Ganasan & Hughes,)1#88eased
fishes were only native, whereas, exotic fishesevnat returned back to the stream. The juveniteeBswhich have tail
length less than 20mm, were excluded because de@qecy in their capturing (Helnet al., 2005). Taxonomic
identification and classification was done on tlesi® of morphometric characteristics up to the iggelevel. Fish
species were identified following regional keys (&4 & Bhatti, 1993; Mirza, 2003; Talwar & Jhingrah991;
http://www.fishbase.org).

Shannon index (H") and Simpson index (D) were usethlculate fish species diversity (Lima-Junietral.,
2006; Magurran, 1991) at different sampling sitesry post and pre monsoon seasons.

CCA which is a direct gradient analysis was usedligihlight the relationship between fish distritmmtiand
environmental variables (Malik and Hussain, 2008LCA is an eigenvalue based technique applied owmiepe
abundance data in relation to environmental vaemlfstream morphology, physiochemical and metatemmation)
during post monsoon and pre monsoon seasons ati@lisg sites located on Nullah Aik and Nullah PaikStrongly
correlated variables were excluded from this anmglysing Pearson correlation and 13 variables weseel (Pire€t al,
1999). Environmental variables viz; stream morplgstyeam flow, depth and width), physiochemicaliafales (DO,
COD, turbidity and N@) and six metals (Na, Ca, Fe, Pb, Cr and Cu) webgested to CCA. The sites representing
zero fish catch were also excluded from CCA. Twpasate CCAs were performed on fish abundance data w
environmental data sets recorded during post aadnansoon season (Ter Braak and Verdonschot, 1998t CCA
was applied to find out the relationship betweensjges and environmental variables (14 sites xn&iBenmental

A. Kadir et al., Patterns and Distribution of Figtssemblage in Nullah Aik and Nullah Palkhu Sialkatkistan



Biological Diversity and Conservation —2 /2 (2009 113

variables) and (b) between species and environmeatéables (24 species x 13environmental varigbfes post
monsoon. CCA for pre monsoon season was performedite matrix including 12 sites and x 13 environiaé
variables and species matrix which included 17 xeh8ironmental variables (Eggleton, 2004; Malik dtdssain,
2008). Monte Carlo permutation test with 1000 pgations was performed to check wheather enviroahen
parameters were significancantly correlated wish §pecies composition of plots (Pietsl.,1999). For Fish diversity
analysis and CCA, Multivariate Statistical Pack@ig¥/SP) was used (Kovach, 1999).

The coefficient of community loss depict the ramfecenarios to measure the intensity of changeechby
pollution which is a useful tool to take decisiar the management of species diversity in an aguatbsystem was
calculated using following formula as described ightt & Welbourn, 2002; Courtemanch & Davis, 1987):

I = (a-c)/b

where (1) is coefficient of community loss, (a)alobumber of texa from polluted section, (b) tatamber of

texa from unpolluted section and (c) number of tesamon in polluted and unpolluted zones.

3. Results

A total of 1506 individuals of 24 species (Table& &) belonging to 12 families and 19 genera weeorded
in two seasons (post monsoon and pre monsoon) Naltah Aik and Nullah Palkhu (Table 1a and b). Ab60.6% of
individuals belonged to ten species of family Cygmtae followed by 19.6% of individual o€hanna punctata
belonging to family Channidae. The remaining 29.8%relative abundance was contributed by family Mg
(8.7%), Heteropneustidae (6.7%), Ambassidae (2.Rb)opteridae (2.3%), Siluridae (2.3%), Osphronexmaidl.7%),
Mastacembelidae (0.1%) and Sisoridae (0.1%). Tlghdst species richness and abundance was recordedsi
monsoon after rainy season, whereas, lowest impresoon before rainy season.

During post monsoon season, 1141 fish specimens wagtured from 14 sites. Maximum species richness
(14), Simpson (2.29) and Shannon diversity inde8gCand 0.88) were recorded from upstream sitean¢l 2) of
Nullah Aik, which decrease to zero at sites locatedlose vicinity of Sialkot city. Fish speciesappear in far
downstream of studied stream (Fig hanna punctataand Puntius sophorespecies were the dominant species
recorded from 12 sites (Table 1b).

A total of 375 fish specimens were captured fromsit&s during pre monsoon. None of fish was reabrde
from six sites (3, 4, 5, 12, 13 and 14). Maximypedes richness (13) was recorded at site 2 locateghstream of
Nullah Aik with Simpson (2.19) and Shannon (0.88)edsity indices andChanna punctataand Puntius tictowere
recorded in high abundance from nine and eight 8agpites, respectively (Fig 2).

Changes in Species Composition along longitudinalr&dient and Distributional Patterns of Feeding Guils

Four trophic groups of fishes were identified vimyertivores, herbivores, omnivores and carnivoiresn
studied streams. Relative abundance for differeatlihg groups recorded from Nullah Aik was in ordevertivores
36.2% > herbivore 24.6 > Carnivore 24.0% > omniv@fel%, whereas, Nullah Palkhu exhibited differénend:
Carnivore 44.9 % > invertivores 36.5% > omnivore3®%4 > herbivore7.3%.

Invertivore fishes were generally small sized fsshahich mainly feed on insect larvae and other lsma
invertebrates. Among invertivores, two specigar{tius tictoand Puntius sophorewere found as ubiquitous species in
upstream and downstream sites, wher€&seobrama coti@and Parambassis rangahowed restricted distribution in
upstream of Nullah AikPolyacanthus fasciatusyhich an invertevore species was distributed fropstream and
downstream of Nullah Palkhu, whereas, no specinighi® species was captured from Nulluh Aik. Fiverthivore fish
species were sampled throughout the study area.speciesi(abeo calbas@andLabeo derd were restricted in upstream
of Nullah Aik, whereas, other three specikealfeo rohita,Cirrhinus rebaand Cirrhinus cirrhosus)were ubiquitous in
upstream and downstream of studied streams. Ommivophic group of fishes was consisting of fouea@ps. Out of
these, two speciesOfeochromisniloticus and Salmostoma bacaijawere common in up and downstream sites but
preferably present in upstream sites. One omnigpeeies Garra gotylg was restricted to downstream of Nullah Aik,
whereasHeteropneustes fossivgas common in downstream of Nullah Aik and NullaikRu. The largest trophic guild
was carnivore species consisting of nine fish gga\mong these carnivore speciébannapunctata,Mystuscavasius,
Rita rita and Wallago attu were distributed in upstream and downstream ofldlulAik and Nullah PalkhuSperata
seenghalaand Xenentodorcancila were distributed at upstream sites, wherdéastacembelus armatus, Gagata cenia
andNotopterusotopteruswere restricted in downstream of Nullah Palkhu.

The relative abundance of feeding groups of fiskuipnand downstream of streams in post monsoon end p

monsoon is given in Table 2. Among these feedingugs, maximum relative abundance of herbivores2¢bi.
captured from upstream of Nullah Aik, whereas, edblvorous species was recorded from downstreaNutidh Aik

A. Kadir et al., Patterns and Distribution of Figtssemblage in Nullah Aik and Nullah Palkhu Sialkatkistan



114 Biological Diversity and Conservation +2 (2009)

and Palkhu during pre monsoon season. Highestivelaibundance of invertivores (57.4%) was recorffedh
downstream of Nullah Palkhu during pre monsoonedtigsorous individuals were more abundant in upstreluring
post monsoon, whereas, abundant in downstreamdiit@sg pre monsoon. Highest relative abundancenafivores
(21.6%) was observed in downstream of Nullah Aikirly pre monsoon season. Carnivore species were afmmdant
in downstream zone throughout the sampling period.

Table 1. Richness (S), evenness (E), Simpson’ssitygH) and Shannon diversity (D) indices of &itg and (b)
fish species from Nullah Aik and Nullah Palkhu
(a)

Season Post monsoon Pre monsoon
Site # S H D S H D
1 14 2.20 0.86 8 1.4 0.67
2 14 2.29 0.88 13 2.19 0.85
5 4 1.22 0.65 0 0 0
6 4 1.15 0.62 1 0 0
7 7 1.47 0.68 3 0.99 0.60
8 3 1.01 0.61 1 0 0
9 4 1.09 0.58 1 0 0
10 7 1.76 0.80 4 1.23 0.66
11 5 1.39 0.73 2 0.68 0.48
13 1 0 0 0 0 0
15 13 2.16 0.84 3 1.02 0.62
16 10 1.99 0.83 3 0.9 0.56
17 12 2.10 0.84 1 0 0
18 5 1.39 0.72 2 0.34 0.19
(b)
Family Species Post monsoon Pre monsoon
S H D S H D
Ambassidae Parambassis ranga 2 0.29 0.15 1 0 0
Bagridae Mystus cavasius 7 1.73 0.80 2 0.66 0.47
Rita rita 4 1.32 0.72 1 0 0
Sperata seenghala 2 0.56 0.37 0 0 0
Belonidae Xenentodon cancila 2 0.63 0.44 1 0 0
Channidae Channa punctata 12 2.17 0.86 8 1.69 0.78
Cichlidae Oreochromis niloticus 5 1.30 0.68 2 0.38 0.22
Cyprinidae Cirrhinus cirrhosus 5 1.49 0.75 1 0 0
Cyprinus carpio 5 1.46 0.74 0 0 0
Cirrhinus reba 1 0 0 3 0.80 0.49
Garra gotyla 1 0 0 0 0 0
Labeo calbasu 1 0 0 1 0 0
Labeo dero 1 0 0 1 0 0
Labeo rohita 4 1.18 0.64 2 0.58 0.39
Osteobrama cotio 2 0.69 0.49 1 0 0
Puntius ticto 11 2.22 0.87 9 2.06 0.85
Puntius sophore 12 2.29 0.88 4 1.11  0.59
Salmostoma bacaila 2 0.59 0.40 2 041 0.24
Heteropneustidae  Heteropneustes fossilis 7 1.69 0.79 2 0.69 0.49
Mastacembelidae ~ Mastacembelus armatus 1 0 0 0 0 0
Notopteridae Notopterus notopterus 4 1.27 0.69 0 0 0
Osphronemidae Polyacanthus fasciatus 4 1.30 0.71 0 0 0
Siluridae Wallago attu 7 1.77 0.81 1 0 0
Sisoridae Gagata cenia 1 0 0 0 0 0
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Figure 2. (a) Species richness, (b) Shannon diyelsdices and (c) Simson diversity indices recdrdi®m various
sites recorded from Nullah Aik and Nullah Palkhu

Environmetal Relationship of Fish Assemblage duringpost monsoon and pre monsoon

CCA was applied on 13 significant environmentaliafales to highlight their relationship with distuition of
fish during post monsoon and pre monsoon in stusisEhms. The ordination plot of site and speaieses produced
from CCA shows the distribution of sites and speaneordination (Figure 3 and 4).

Table 2. Relative abundance of different feedirmpgrin up and downstream of Nullah Aik and Nullaikhu

Season Sampling zone Feeding group (%)
Carnivore Herbivore Invertivore Omnivore
Post Upstream of Nullah Aik 20.2 16.8 49 14
monsoon Downstream of Nullah Palkhu 46.7 6.1 28 19.2
Upstream of Nullah Palkhu 34.3 8.7 54.7 2.1
Downstream of Nullah Palkhu 49.4 7.4 28.4 14.8
Pre Upstream of Nullah Aik 8.5 54.2 255 11.9
monsoon Downstream of Nullah Palkhu 56 0 21.6 21.6
Upstream of Nullah Palkhu 52.5 10 37.5 0
Downstream of Nullah Palkhu 27.7 0 57.4 14.8
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Post Monsoon

First three axes of sites ordination for post monsaccounted 51.38% of total variance with moren tBal
eigenvalues (Table 3a). First axis explained aB8uU@4 % of the total variations with 0.4 eigenvadunel was correlated
to COD (r = 0.59), Pb (r = 0.51) and DO (r = -0.98Xis 2 descibed 11.6 of the total variations Withh5 eigenvalue
was correlated to stream width (r = 0.67), Cr (.59) and stream depth (r = 0.75) (Table 3b).

CCA ordinations for sampling sites during post nomrs season are given in Fig 4a-d). The samplires sit
located at upstream of Nullah Aik and Nullah Palkitere closely associated and grouped together etethside of
CCA axis 1. Furthermore, sampling sites locatedawnstream of Nullah Aik and Nullah Palkhu on tight side of
CCA axis 1. The sites located in downstream of &lulivere found to be closely associated with eaotrand showing
the similar composition of fish assemblages, whersites located at downstream of Nullah Aik wespersed on right
side of CCA axis 1. These dispersed sites indicatiations in composition of fish assemblages t&EssiTherefore, sites
located close to each other on CA plot exhibitsaeme fish species composition than sites locatefide each other
and showed differences in fish species compositsiream flow, stream width, DO and Bjl@nd Pb were associated
with upstream site of Nullah Aik and Nullah Palkiwhereas, stream depth, COD, Na, Ca, Fe, Cr andete related
with downstream of Nullah Aik and Nullah Palkhu.

CCA species ordination (species x environment) tiled three different groups of fish species farsp
monsoon (Figure 4c-d). Group 1 comprised of spewiegch were dwelling in upstream site consistifigeven species
(Parambassiganga, Labeo rohita, Labealero, Labeo calbasu, Osteobramatio, Xenentodorcancila and Sperata
seenghaly highly correlated to DO, N9 and stream flow. Out of seven, five speciBPar&émbassiganga, Labeo
rohita, Labeodero, Labeo calbasand Osteobramacotio) belonged to family Cyprinidae, whereas, remainiwg
Xenentodorcancila and Sperataseenghalaepresented the families Belonidae and Bagridepectively. Ten species
(Cirrhinus reba, Cirrhinus cirrhosus, Puntius sopkpPuntius ticto, Salmostoma bacaila, Mystus casmdRita rita,
Channa punctata, Oreochromis niloticaad Wallago att) were widely distributed in upstream and downstresnd
clustered in group 2. Among these species, spesiel asCirrhinus reba, Cirrhinus cirrhosus, Puntius sopbor
Puntius ticto and Salmostoma bacailere represented by family Cyprinidae, wherdégstus cavasiuand Rita rita
belonged to family Bagridae. Remaining four speeigs Channa punctata, Oreochromis niloticaad Wallago attu
belonged to families viz; Channidae, Cichlidae &idridae, respectively. These species were ulngaiin upstream
and downstream and located at the centre of tHetliipigure 4c and d). Group 3 was represente@¥yayrinus carpio
Garra gotyla, Heteropneustdsssilis Mastacembelus armatublotopterusnotopterusand Gagata cenigbelonged to
Cyprinidae, Mastacembelidae, Notopteridae and giger which were distributed in downstream sited ahsent at
upstream sitesSpecies belonging to third group were tolerant@DCturbidity, Na, Ca, Fe, Pb, Cr and Cu.

Pre Monsoon

CCA plot ordination of pre monsoon season explaimedut 37.48% of the total variation for first traxes
with more than 0.1 eigenvalues (Table 3a). Firés aplained 37.5% variation with 0.68 eigenvaluel @ositively
correlated with stream flow (r = 0.56), turbidity< 0.65), nitrates (r = 0.66), Na(r = 0.82) and(C= 0.86), whereas,
negative with DO (r = -0. 90). Second axis contiéauabout 20.30% of the total variations with 088l negatively
correlated with stream flow (r = -0.75) and nitréte= -0.55). COD (r = -0.65) exhibited positiverggation with third
axis that explained about 12.9 % variation with30e®&yenvalue (Table 3b).

CCA plot ordination for pre monsoon, sites locaaedpstream of Nullah Aik were grouped togethettenleft
side of CCA axisl and were strongly influenced witineam flow, DO and NQ Sites located in upstream of Nullah
Palkhu, downstream of Nullah Aik and Palkhu weretteld on right side of CCA axis 1. The upstrearassif Nullah
Aik were correlated with stream width, DO and NOStream depth, flow, COD, turbidity, Na, Ca, Ege,and Cu were
related to downstream sites of studied streams.

CCA species ordination provides pattern of fisheadslage (Figure 4c and d). Three clusters of figcies
were recognized. First group was represented by siiecies of upstream siteSirthinus cirrhosus,Cirrhinus reba,
Labeodero, Labeo calbasu, Labeaohita, Osteobramaotio, Parambassisanga, Xenentodorcancila, and Wallago
attu). Out of nine species, six speci€rthinus cirrhosus,Cirrhinus reba, Labealero, Labeo calbasu, Labeohita
and Osteobramacotio) were represented by family Cyprinidae, whereasiaiging four speciesP@rambassisanga,
Xenentodorcancila and Wallago attg belong to families Ambassidae, Belonidae andriife, respectively. These
species were positively correlated with stream kyi@O and N@Q Second group comprized of three speci&sapina
punctata, Puntius sophor@nd Puntius ticto) which was evenly distributed in up and downstresai®s. Third group
was represented by one fish specidstéropneustes fossiliswhich belongs to family Heteropneustidae restdcin
downstream sites. Fish species showed correlatitn®OD, turbidity, Na, Ca, Fe, Pb, Cr and Cu. C@lét for pre
monsoon season differ from pre monsoon. The upstrigsh species did not show significant variatievhereas,
significant reduction in fish species richness @amd group (ubiquitous species) and in third grédgwnstream
cluster) during pre monsoon. However, speciesrgt firoup showed an increase in number of speciésestricted to
upstream area during pre monsoon season.
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Figure 3. Canonical correspondence analysis (Cddts showing site scores (a &b) and species (c &u) effect of
environmental factors on fish assemblages durirggnponsoon

4. Discussion

Fish responds to changes in its environment whethgethuman induced or natural (Haat,al, 2007). Local
environmental factors play a vital role in struatgr stream fish assemblage (Piesal, 1999) and have significant
impacts on stream habitat as well as fish assemal(dtanget al, 2001). Poor water quality is one of the impattan
factor, which has been reported to alter abiotit liotic component of intermittent streams (Daatisl, 2003; Moses
and Morris, 1998). During present study, studiedasnhs are facing natural and anthropogenic disteds Natural
disturbances are mainly based on climatic and gepinatoical factors such as stream flow, depth, kiahd rainfall
pattern in the catchment area, whereas, dischargedastrial effluents and municipal sewage areultesl due to
human activities, which remain throughout the ydauring present study, major changes in fish astmgebwere
resulted due to discharge of industrial effluentsl anunicipal sewage from Sialkot city. The severgacts of
anthropogenic activities were observed at sites4(312 and 14) located in close vicinity of Sialkathere no fish
specimen was captured. The continuous human siresgeams can completely vanish the whole fishdawhereas,
pristine streams exhibited little variations inhfiasssemblage over long time period (Paller, 2002).

Deterioration of water quality due to anthropogeattivities has contributed in replacement andpfisarance
of sensitive fish species in streams and rivergr(Kaal, 1986). Degradation of water quality increasessst on fish
assemblage that reduces species diversity and abcadPollinoet al, 2004). Boéet al (1994) and Belliarcet al
(1999) highlighted that water quality degradationdbwnstream of urban stream, profoundly affectsrithution and
movements of fishes. Extinction or missing of apga@es provokes the ecological disturbance at tmenwunity as
well as ecosystem level. During present study, disbemblage in upstream of Nullah Aik was stablpeoist monsoon
and pre monsoon season, whereas, fish assemblagesiream of Nullah Palkhu became affected dueetiuged
stream discharge, which reduce the diversity diefisduring pre monsoon. The fish assemblage in sto@am of
Nullah Aik and Nullah Palkhu are severely affecterin increased level of pollutant in stream wat@adir and Malik,
2009). Highest fish diversity was recorded at wgastn sites of Nullah Aik during post monsoon. Integesm of studied
streams, 18 fish specieBqrambassis ranga, Sperata seenghala, Xenentadorcila Labeo dero, Labeo calbasu,
Osteobrama cotio, Mystus cavasius, Rita rita, Glapunctata, Oreochromis niloticus, Cirrhinus rel@irrhinus
cirrhosus, Polyacanthugasciatus, Labeo rohita, Puntius sophore, Puntius ticto, Salmostoma bacaitel Wallago
attu) were captured and species diversity reduceti3dish speciesGirrhinus cirrhosusCirrhinus reba, Labeodero,
Labeo calbasu, Labeaohita, Parambassisanga, Xenentodoncancila, Wallago attu, Channa punctata, Puntius
sophore, Puntius tictandOsteobramacotio) in pre monsoon. Highest variations in specielnéss were recorded in
downstream of Nullah Palkhu.
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Eighteen fish species were recorded in downstrearingl post monsoon, whereas, only four fish spe@@sanna
punctata, Puntius sopharuntius ticto and Heteropneustes foskiliere recorded from down stream. Similarly, Paul
and Meyer (2001) and Gafrst al. (2000) reported significant reduction in fish disiéy during dry season at close
downstream sites of cities. Decline in fish divergind abundance become more pronounced in dowanstoé towns
and cities, however, the relative abundance ofdaletaxa increases in moderately disturbed dowastr(Paul and
Meyer, 2001). In response to pollution, sensitipecies disappear sharply, whereas, individualslefdnt fish species
can continue to exist in polluted water up to s@xent (Gafnyet al.,2000).

Gradual increase in species richness and distoibuif fish assemblage, from upstream to downstreave
been reported in pristine streams and rivers (Linnaior et al, 2006; Bhat, 2004), however, in intermittent gtnes,
species richness decreases with increase in aotheofr activities (Paul and Meyer, 2001). The ssshowed that
Nullah Aik has maximum diversity in upstream regtbat reaches to its ebb (zero fish catch) at sagsites (3 and
4) near to Sialkot city, which receive high polltdoad from industries and municipalities. In detveam of Nullah
Aik, some species lik€hanna punctata, Puntius sophoaad Wallago attureappear to establish fish assemblage.
According to Bhat (2004) and Bhat and Magurran,0@0Onatural streams become modified due to muricpa
industrial effluents as well as construction ofrimas for divergences of water. Presence of srmedidhworks at site 7
(Wain) is also an important reason for reductiorthaf fish diversity in downstream. Stream wateNoflah Aik is
diverted into sub-channels and hundreds of pumps baen established on stream banks to suck streden for the
irrigation purpose. Reduced of stream flow at ddva@sn of Wain cannot support fish assemblage testablish,
resulting less diversity in downstream of NullakkAi

Streams and rivers exhibit changes in distributibdifferent feeding groups along longitudinal gead (Bhat,
2004). High relative abundance of herbivore speiciagpstream was due to presence of algae and athetic plants
on which these species feed. During pre monsoososg&erbivore fishes shift towards upstream segjiches to high
load of pollutants in downstream segment. Accordm&@anasan and Hughes (1998) herbivore specieseasiive as
compared to invertivore, which disappears as golustress increases. Bhat (2004) also reportedirisactivorous
species are ubiquitous in upstream and downstréaivens. The results indicated seasonal variatiardistribution of
invertivore species. Howt al. (2001) reported that concentration of specifiediag guild at upstream or downstream
depends upon the feeding and reproductive actvimnivores and carnivores were found in up anindtream but
preferably present at downstream sites. Bhat (208Kulated higher relative abundance of carnivordownstream
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sites. Generally, carnivore species are sensitiderespond to any change in water quality. Howesamivore species
are also tolerant lik€Channa punctatacan survive in unfavaourable conditions by devielgpsome adaptation to
survive in turbid condition and low level of oxygéMarayanan and Khan, 1995; Anctil and Ali, 1976).

Streams exhibited great variations in stream mdggfical conditions influenced by stream size arstlarge
(Vlach et al, 2005). Stream morphological parameters includéewflow; depth and width greatly influence thehfi
community assemblages and are critical in the reaarice of fish populations (Pires al., 1999; Paul and Meyer,
2001). Bhat (2004) showed stream depth is cormblatith species richness in the stream of WesteratGhdia.
Stream depth and width contributes in structurimg fish assemblage (Lima-Junier al, 2006). Stream depth also
affects on fish assemblage in streams facing reguéd and dry seasons (Mesquégal, 2006) and provides good
spawning, feeding habitats and protection from gtied (Jacksoret al., 2001a; Angermeier and Winston, 1998).
During present study, maximum depth was observeuhgypost monsoon while minimum in pre monsoon seatle
to variations in stream discharge. Stream siteghégd depth ranged from 0.5 - 2.0m except, site 7.

Stream flow highly influences chemical properti€svater and community patterns of fishes (ReashRigd,
1990). The structure of fish assemblage is chaiiaetd by the fluctuation in stream flow that islugnced by rainfall
in the catchment area (Fraser, 1997; Castillo-Rivadr al., 2002). Stream flow has significant effects orces
composition, diversity and reproduction (Xenopoutbsl, 2005). Regular stream flow provides better ctowis for
stability of fish communities. Low stream flow cagsreduction in diversity of fishes in intermittestreams
(Thompson and Larsen, 1994). Lowest stream flow veds recorded in upstream of Palkhu during surrseason.
Reduction in stream flow affects the species riskrand diversity in upstream of Nullah Palkhu aadndy dry period,
fishes restrict to ditches and small pools. Theisehes and small pools act as refuge sites, wheterwilow re-
establishes in streams, fishes proliferate to raaintheir population (Pirest al, 1999). Only four specie€hanna
punctata, Puntius sophore, Puntius tietod Heteropneustes fossilisvere collected from downstream sites, which can
survive at low level of DOCirrhinus cirrhosusCirrhinus reba, Labeaohita, Wallago attuand Osteobramacotio)
were common species in upstream and downstreamgdpast monsoon but restrict themselves in upstréaento
input of pollutants in pre monsoon. Streams flowhwhiighest discharge level due to heavy rains éncdtchment area
during monsoon season. High stream water flow elludoncentration of pollutants and allows the fsimove from
river to upstream for spawning and breeding. Moveneé fishes from river to streams during monsoacilitates the
re-colonization of fish species in upstream regiditer monsoon season catchment area experiengespdl resulting
reduced stream. High discharge of pollutants frawtustries and urban sewage acts as barrier, wiaistniat the
sensitive fishes in upstream sites.

DO is one of the important variable in explainitg distribution of species (Fraser, 1997; CasHlveraet
al., 2002). Depletion of DO makes the habitat unsugtdbt fish life (Slavik and Ba¥s, 2001). In streams and rivers,
DO define the pattern of fish assemblage on tenhaord spatial scale (Mathews and Berg, 1997). D&y plvital role
in all developmental stages of fish from embryoathult (Thompson and Larsen, 1994). Low concentnatib DO
(below 4mg/L) causes reduced growth rate incretsesisk of disease and even death (Thompson armkbhal994).
Level of DO (2.0 mg/L) in aquatic ecosystem is thi@imum level to prevent the mortality of fish Atsexet al (2005).
Intolerant species cannot withstand extreme flu@na of DO. In disturbed stream; sensitive fisdesppear first or
shift to least disturbed conditions. Disappearasfcgensitive species creates the space for tolarahexotic species to
proliferate in such streams. The results showetdsites with less amount of DO were least diveBepletion of DO is
mainly caused by organic pollution resulting in grecess of decomposition of organic componentdmipinstability
of DO concentration (Slavik and Bast 2001) and cause high COD value. High COD vatigtermine chemical and
organic pollution that severely affect the fisheaablage (Gafngt al.,2000).

High turbidity level was recorded at downstrearassiiue to discharge of untreated effluents and gefam
Sialkot city. Preference of fish species varieshvtite change in the level of turbidity in streamtevgLudsinet al.,
2001). Turbidity affects water color and reduceghtlipenetration, which ultimately change the contmos of fish
assemblage (Akiet al.,2005). According to Costat al (2007) turbidity can influenced on the distriloutiof fishes in
stream. Stream flow directly affects stream tuidievel, which may restrict fish distribution amdovement of fish
during breeding season. In present study, genecgilyinids species preferred to live in clear watenereasChanna
punctataand Heteropneustes fossiliwere found at turbid site with high relative abumcka Channa punctataand
Heteropneustes fossilighich are tolerant species can survive in turlsiddition (Ganasan and Hughes, 1998).

The concentration of nitrates in post monsoon aednponsoon seasons was found correlated with @stre
sites of Nullah Aik and Nullah Palkhu. The high centration of nitrates in upstream sites was maioiytributed by
fertilizers used in agricultural land (Rashleigh02). Nitrates make their way into stream througtiexe runoff after
heavy irrigation and rainfalls. Higher concentratiof nitrates instream increases the productiomatfve fishes
because nitrates increase the production of aquuéint especially algae (Wolgast and Stout, 19HQwever,
excessive amount of nitrates in stream may causepsucation (Addiscott, 1996).
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High concentration of metals recorded in downstresit®s have negative impacts on the fish assemplage
whereas, upstream sites with low level of metaggeasented higher number of fish species. In postsmon season,
stream discharge level becomes high, which dilb&e doncentration of heavy metals in stream watemicg from
industrial effluents and municipal sewage. Durihgs tseason, fishes showed wide distribution in dadream sites
especially in Nullah Palkhu, whereas, in pre monsseason, only four species were recorded in doaanst of Nullah
Palkhu. Similar results were obtained by Tawarigyuf and Ekaye (2007) in polluted Ikpoba River, étig. This
reduction in species richness in downstream sidafdde attributed by human activities in the cateht area. Qadit
al. (2008) reported that downstream sites of Nullak #&id Nullah Palkhu are heavily polluted by indiagteffluents
coming from Sialkot city. These effluents contailmny toxic metals such as Pb, Cd and Cr. The seasijpecies
showed strong negative correlation with heavy msetflconcentration of metals becomes high, fishégrate to less
polluted segment of river or stream (Tawari-Fufegimd Ekaye, 2007). Svecevieius (1999) showed expertally that
sensitive fishes always avoid living in contaminhteaters with heavy metals. However, some tolespetcies have
developed the tendency to tolerate the heavy mepate certain limits. The reduction of fishes mwhstream is due to
increasing industrial and urban pressure (Gatrgl.,2000). Pintcet al. (2006) reported significant reduction in species
richness and abundance of fishes in downstreanai@iPa do Sul River in Brazil. Pfeiffet al. (1986) studied the loss
of fish species and reduction in diversity of Fsglecies in downstream of Volta Redonda city. Heaeyal pollution in
stream has significant negative impacts on strectfr fish assemblage in downstream of Nullah Aikl afullah
Palkhu. Similar results were obtained by SnodgsassMeffe (1998) and Magalhaesal. (2002).

Seventeen fish species were recorded from upstreid@s, whereas, 11 species were captured from
downstream sites of Nullah Aik. Among these spegcigse were common to upstream and downstream(§itgsre 5).
Seven species were recorded from upstream sitds sdwenteen species from downstream of NullahtRalvhereas,
six species were found in upstream as well as doears of Nullah Palkhu. High coefficient of commiynioss was
calculated for Nullah Palkhu as compared to Nul#h(0.012).

Courtemanch and Davies (1987) and Wright and Wethd@000) described three possible scenarios
(acceptable, criteria needed and unacceptablelreds conditions on the basis of fish communitiesiownstream
segment. According to criteria developed by Couaech and Davies (1987) Nullah Aik is facing partiadés and
replacement of fish species at downstream sitediaP#oss of fish species was observed in NulladkRu and
downstream showed maximum fish species. The egisituation of fish diversity and water qualitystudied streams
are highly degraded. Complete loss of fish speuéssbeen observed at mid stream sites, which dadaaming situation
and unacceptable from ecological point of view. rEfigre, this situation needs urgent measure to isidigcriminate
anthropogenic activities in the catchment areamorove water quality and restore the fish commaasiti

Nullah Patk

Figure 5 Change in Scenarios of Fish Communitiagimnd downstream of Nullah Aik and Nullah Palkhu
5. Conclusions
Present study highlighted that stream habitat 8irac water quality parameters and metals highliaémce

the fish assemblage in Nullah Aik and Nullah PalkBCA results indicated strong relationship betwspecies and
environmental factors such as stream flow, depitithyDO, COD, turbidity, N@, Na, Ca, Fe, Pb, Cr and Cu. Highest
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fish species richness was recorded in upstreamudi&N Aik and minimum at downstream of Nullah Aikhe fish
assemblage was studied in upstream of Nullah Ails Vemst disturbed where fish assemblage did nowestho
significant seasonal variations in term of fish atsity. Seasonal variations in fish assemblage vefrserved at
downstream of Nullah Aik and Nullah Palkhu due toth@opogenic activities that change the stream tagbi
characteristics, degrade water quality and beconfi@vaurable for fishes. Industrial effluents andnigipal sewage
from Sialkot acts as a barrier between upstreamdamchstream fish communities and restrict the mamnof fishes
between stream segments. Present study highligheedmpact of natural as well as human activitiestioe fish
assemblage of Nullah Aik and Nullah Palkhu. Theffacient of fish community loss indicated that teemust be
management criteria to restore the fish speciesifoblullah Aik and Nullah Palkhu.
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Abstract

The genusCalaminthaMiller is represented in the Flora of Turkey by#esies and altogether 13 taxa six of
which are endemic. In this study, 13 taxa belongmghe genusCalaminthahave been examined taxanomical and
morphological properties and the relationshipshef following species were investigat€thlamintha grandiflora(L.)
Moench,C. betulifolia Boiss. & Bal.,C. tauricolaP. H. Davis,C. pamphylicaBoiss. & Heldr. subsgpamphylica, C.
pamphylicasubsp.davisii (Quezel & Contandr.) Davis (endg,. pamphylicasubsp.alanyense SAlan & A. Ocak
(end.),C. piperelloidesStapf (end.)C. sylvaticaBromf. subspsylvatica, C. sylvaticgubspascendengJordan) P. W.
Ball, C. nepeta(L.) Savi subspnepeta, C. nepetaubsp.glandulosa(Req.) P. W. BallC. incana(Sm.) Boiss.C.
caroli-henricanakKit Tan & Sorger. In morphological studies, deptiins of each taxon have been given and general
appearance of plants and their, leaf, bract, flpwalyx, corolla and fruit shapes have been ilatstl. According to the
results, a new identification key widening the lisnfor Calaminthaspecies has been prepared and presented in the
section of morphological results.

Key words: Labiatag Calamintha Taxonomy, Revision, Turkey

O

Tarkiye Calamintha Miller (Lamiaceae) cinsi Gizerine taksonomik ve morfolojikbir calisma

Ozet

Turkiye Florasi'ndaCalaminthaMiller (Lamiaceag cinsi 6'si endemik olmak Uzere 9 tir ve 13 takden
temsil edilmektedir. Bu ¢aimada Calaminthacinsine ait 13 takson sistematik ve morfolojik yéndincelenmy,
birbirleriyle olan yakinlik dereceleri saptanmayaigimistir. Calgilan taksonlarsunlardir: [Calamintha grandiflora
(L.) Moench,C. betulifolia Boiss. & Ball, C. tauricola P. H. Davis (end.)C. pamphylicaBoiss. & Heldr. subsp.
pamphylica C. pamphylicasubsp davisii (Quezel & Contandr.) Davis (end@, pamphylicasubspalanyenses. Alan
& A. Ocak (end.),C. piperelloidesStapf (end),C. sylvaticaBromf. subspsylvatica,C. sylvaticasubsp.ascendens
(Jordan) P. W. BallC. nepeta(L.) Savi subspnepeta, C. nepetaubsp.glandulosa(Req.) P. W. BallCalamintha
incana(Sm.) Boiss.Calamintha caroli-henrican&it Tan & Sorger]. Morfolojik caymalarda turlerin tanimlari verilip,
bitkilerin genel goérungleri, yaprak, brakte, cicek, kaliks, korolla ve maeysekilleri ilave edilmitir. Elde edilen
sonuglara gér&€alaminthaturlerinin daha gegivaryasyon sinirlarini iceren yeni ayrim anahtaorfolojik sonuclar
boliminde verilmitir.

Anahtar kelimeler: Labiatag Calaminthg Taksonomi, Revizyon, Turkiye
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1. Introduction

The genugalaminthaMiller spread out in the Europe, Central Asia, Medanean region, North Africa and
America (Bonnier, 1959; Bown, 199%}alaminthataxa are distributed most in the South, West andiNanatolia in
Turkey and it is represented by nine species and $obspeciesCalamintha pamphylicaBBoiss. & Heldr. subsp.
alanyenses. Alan & A. Ocak has been publicated in 2007 (A4 al., 2007). Six species are endemic to Turkbgse
are C. tauricola, C. pamphylicassp. pamphylica, C. pamphylicasp. davisii, C. pamphylicassp. alanyense, C.
piperolloides, C. caroli-henricanand all of them are perennial except fr caroli-henricana(Davis & Leblebici
1982; Davis et al, 1982; Duman, 2000). The raticelolemism is over 45%. The first systematical stadgut the
genus Calamintha took place in Flora Orientalis. It was describender the sectiorEucalaminthawith three
subsections nine species. Eight of them had belectad in Turkey. Furthermore, several the gerac been treated
as synonymous with some other genera sudkcamsMiller, ClinopodiumL., Saturejal., andMelissal. in different
floras (Anzalone et al., 1982; Boissier, 1879; Betgc 1961; Clapham et al.; 1981, Hayek, 1928; H&®64; Martin,
1965; Meikle, 1985; Quezel & Santa 1963; Rechinfijerl943; Rechinger 1982; Schmeil & Fitschen, 19&llic,
1979; Shishchkin, 1977; Stojanov et al., 1967;dSand Tan, 1991; Tutin et al., 1972; Webb, 196&)e Tost
comprehensive treatise of the genus alitalaminthaof Turkey is in the Flora of Turkey (Davis & Leblieb1982).
Later,Calamintha caroli-henricanavas added to the Flora of Turkey as a new spébiagis et al., 1988)Calamintha
is known as “Glzel Nane, @aNanesi, Miskotu, Tibbi Miskotu, Yabanigdlotu” in Turkey and used as a folk
medicine Calaminthaspecies are used as stimulant, antispasmodic, ragogue, digestive, antiseptic, diaphoretic,
expectorant and for strengthening central nervgstem (Baytop, 1999; Bonnier, 1959; Bown 1995).yThee also
used for stomach ache, throat diseases, and kitlsesders and as a spice (Grieve, 1982; Viney, 1984is study is a
part of PhD Thesis named “Taxonomical, Morpholobi¢matomical and Chemical Studies oBalamintha
(Lamiaceae) Genus in Turkey”. In this studialaminthamaterials belonging to 13 taxa growing in Turkegrev
investigated on systematically and morphologically.

2. Materials and methods

The materials for the study were collected fronfedént populations in Turkey between 2001-2004. dkau
specimens are kept at the Herbarium of the Anadoiversity, Faculty of Pharmacy (ESSE). The relapdcimens at
the herbaria ISTE, ANK, HUB, EGE, OUFE, AKDU, AEFere also investigated. Species identifications wereied
out using the Flora of Turkey and the East Aegetantls (Davis & Leblebici, 1982). Each species described by
using samples which were softened in water befoasmements. 15 samples were assessed for taxonomic
characterizations. The measurements given in gtigors were obtained according to the large aréaslated organs
and the leaves. Morphological illustrations of argas leaves or flowers were made by a Wild M5Arst@icroscope
with a drawing tube.

3. Results

In the present study, different variation limitsveegbeen determined for leaf, bracteol, calyx anwlto sizes,
flower numbers, eglandular and glandular hair€afaminthaspecies growing in Turkey and were compared wi¢h th
Flora of Turkey (Table 1). According to these d#ta@, morphologic differences among the species haee found and
arranged as a new key.

1. Annual 9caroli-henricana
1. Perennial
2. Stems 10-90 cm, leaves camptodromous, calyxdiBed, corolla 5-20 mm, calyx prominently hairytlatoat,
upper calyx teeth shorter than the lower calyxtteet
3. Median leaves 4-16x3.5-14 mm, densely tomentsire or scarcely notched, corolla 5-10 mm, piédie
on very short or obsolescent peduncles
8incana
3. Median leaves 7-55x5-30 mm, puberulous, seapate-dentate, corolla 5-20 mm, peduncles consp&
4. Corolla 12-20 mm, calyx 5-8.5(-11)mm, lower calgeth 1.5-4 mm, densely long-ciliate
6.sylvatica
4. Corolla 5-12 mm, calyx 2.5-7 mhower calyx teeth 0.9-3 mm, sparsely short-ciliate
7.nepeta
2. Stems 5-60 cm, leaves craspedodromous, calyeihkd, corolla 8-40 mm, calyx glabrous at thragtper
calyx teeth equalling than lower calyx teeth
5. Median leaves 12-75x10-40 mm, ovate-elliptichvi-13 teeth per side, calyx tube slightly curved,
corolla 15-40 mm, inflorescence 3-40 cm, 2-20 flowek
1.grandiflora
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5. Median leaves 4-30(-32)x3-25 mm, ovate-elliptigngular, broadly ovate, with (2-)3-7 teeth per
side, calyx tube straight, corolla 8-26 mm, inference 1-24 cm, 2-10(-11) flowered
6. With (2-)3-5 teeth per side, median leaves Hgoaslate, peduncules conspicuous, Labiatae
type glandular hairs lack, corolla violet
3.tauricola
6. With 4-7 teeth per side, median leaves ovatateselliptic, usually obsolescent peduncles,
Labiatae type glandular hairs, corolla lilac
2.betulifolia
7. Median leaves villous, densely long villose, rstuberulent, 4-25(-32)x3-20(-25) mm,
shallowly crenate-denticulate, distincly crenatetdée, with 3-7 teeth, upper calyx teeth
recurved, 2-8(-11) flowered
4. pamphylica
7. Median leaves puberulent, 6-10 mm, margins ale$giserrulate, with 2-4 teeth, upper
calyx teeth straight, 2 flowered
5.piperelloides

The morphological findings d€alaminthaspecies and their couperisons have been presientedble 1.
Calamintha grandiflorgL.) Moench (Figures 1 & 2)

Syn: Melissa grandifloralL., Sp. Pl. 592 (1753patureja grandiflora(L.) Scheele in Flora 26:577 (1843)
Clinopodium grandiflorun{L.) Kuntze, Rev. Gen. 515 (1891) Ic: Fl. URSS 223 f. 1 (1954); Polunin, FIs. Europe t.
114 no. 1154 (1969).

Perennial herbs. Stems ascending-erect, 14-60@ulin@ middle leaves ovate-eliptic, (12-)15-60(x1%)-
40mm, with 6-13 teeth, craspedodromous. Infloresee3+40cm, 2-20 flowered. Calyx 6-15mm, distinctly veined,
tube slightly curved, hairy at throat, lower liptivi2 toothed, teeth 2.5-5mm, lower lip equallingrthupper teeth.
Corolla 15-40mm, pale or mauvish pink to red.

Specimens examined: AL1(E) Kirklarelhetween MahyadaBayindirlik hill, 980 m, 30.7.1974, G. Ddkmeci,TIS
30700, N.E. slope of MahyaglaBayindirlik hill, 28.6.1974, G. Dékmeci, ISTE 3Q A2(A) Bursa Uludag, 7.7.1998,
G. Tumen, ESSE 12727, UluglaBakacik 3.8.1957, A. Baytop, ISTE 5101, Ulgdd850 m, forest, 2.8.1953, A.
Baytop, ISTE 1207, Road to UlugldAbiesforest, 1900 m, 25.8.1971, A. Baytop, ISTE 20983 Bolu: Abant,, 1300
m, Fagus-Abiedorest, 26.8.2003, S. Alan, M. Alan, ESSE 14408lekserisi forest, Kirik ridge, 1600 m, 18.9.19R7,
H. C. Baer, ESSE 7862, Bolu-Yedigoller road, between Samkaredigol, forest, 12.10.1970, E. Leblebici, ISTE
18658, Bolu-Yedigdller road, 10 km after Bolu, 960 11.8.1988, K. Alpinar, ISTE 59453, Abant, 2590, A.
Baytop, ISTE 2506, province Abant lake, ca. 13503r8,1984, O. Se¢men, EGE 17865, Okiizova plate4 in,
15.7.1978, Y. Akman, ANK 9598, AlagaKartalkaya, 2000 m, 11.8.1960, Khan et all., AMK9, Abant, 1500 m,
Fagus-Abiedorest, 10.8.1983, Eyiighi, GAZI 2535, Kale, Kirikyayla, 1550-1600 m, opegs in forest, 23.8.1990,
Kiling, GAZI 1280, A3AnkaraBeypazari, 1770 m, 19.7.1972, Huber-Morath, ANK @2BeypazariPinus sylvestris
forest, 2.7.1972, Y. Akman, ANK 8675, A4 ZonguldBhrtin, Akcasu Kurtpinari, 1100 m, 20.7.1983, Mnixérs,
ANK 1598, A4 BoluAladag, 800 m, 13.8.1960, Khan et all., ANK 556, Kgig Volkanik,1650 m, 22.6.1975, Y.
Akman, ANK 6411, A4 KastamonArac-Hano6zl village, Savuca plato, forest, 110081,.1990, Z. Ayta¢c & H.
Duman, GAZI 3444, Kirre,1100 m, 13.7.1978, O. KenolSTE 48194, ligaz Da, Baldiran brook,1450 m,726981,
E. Yurdakulol, ISTE, 48281, llgaz Ddsfendiyar Da., foot of Yaraligdz mountain, 3.8.1988 Baytop, ISTE 75174,
A4 Cankirt betweerKastamonu to ligaz, llgaz Da. on the passwajes nordmannianforest, 1775 m, 19.8.1973, F.
Holtz et P. Hanel, EGE 23435, llgaz, llgaz paswalgies nordmanniandorest, 1900 m, 9.8.1996, R. S. Gokturk,
AKDU 522, Cide,Castaneazonu 400 m, 15.6.1977, Y. Akman, ANK 6919, Kurép@ m, 13.7.1978, O. Ketegia,
ANK 648, llgaz Da, Kuguk Cal hill, 1800 m, 20.7.1198. Yurdakulol, ANK 11530, A5 Amasyakdag, between
Suluova-Ladik, upper sides ofgfbik village, Keldstepe nr, 1500 m, 24.7.1977, K. Alpinar, ISTE 3798kdag,
upper sides of gibuk village, Sivrikaya province, 1600 m, 14.87¥9 K. Alpinar, ISTE 38475, A5 Sinofiyancik,
Carpal bol., 1200m, 1.7.1958, Mgf., ANK 10622, ABr@miskilip, 900 m, 17.6.1977, M. Kiling, ANK 6052, A6
SamsurLadik, upper Sganh village, Adic plateau, moist places, 1300n1,091977, K. Alpinar, ISTE 38687, A7
TrabzonHamsikdy, Zigana Da, 20.9.1993, A. Baytop, ISTE®53.0.1993, A. Baytop, ISTE 65640, between Zigana-
Maden, after 11 km from Zigana, forest, 1400 m72079, E. Tuzlaci, ISTE 43213, Upper village of @994, A.
Baytop, ISTE 66401, A8 TrabzdBaykara, Uzungdl-S@nli road, ca 1300 m, 15.8.1984, Y. Gemici, C. ‘acer,
EGE 28271, Sganh Da, north slope, 1700 m, Davis et Hedge, ANK®, A8 RizeCamlihemin, Cat near, 1200 m,
meadows, 17.7.1985, T. Ekim, GAZI 6517, Camlif@mHala village- Ayder, 800 m, brook side, stonkages,
16.8.1984, M. Vural, HUB 22707, Camlihgim Amlakut plateau, 1900-2000 iRhododendrosPicea-Fagusforest,
21.7.1974, A Guner, HUB 22704, Argm, between Firtina kdprusu-Bakoz, 10-200 m, sdielgls and forest,
28.6.1980, A. Guner, HUB 22703kizdere, Derekdy, Tulumig@r, 1100 m, 7.10.1982, E. Tuzlaci, ISTE 49838,
betweenkizdere-Cimil, 770 m, 17.7.1975, E. Tuzlaci, ISTELS0,ikizdere Cimil road, 17.8.1975, E. Tuzlacl,
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Figure 1.Calamintha grandiflora ESSE 14380). a&abit, b: Figure 2.Calamintha grandiflora(ESSE 14380). a: Flower,

Stem, c: Leaves, d: Bracts, Bracteole, f. Lower b: Calyx, c: Inside of calyx, d: Corolla,
surface hairs of leaf, g: Upper surface hairsaf | e: Inside of corolla, pistile and stameng-iuits, g: Hairs of
calyx

ISTE 33220, A8 ArtvinAvciklise aroundfFagus orientalisforest, 1380 m, 16.7.1978, A. Dizenli, ANK 763, figul,
Sevval hill, 1800 m, 21.7.1991, Z. Aytag, GA2938, A9 Artvin1900 M, 19.6.1957, Davis et Hedge, ANK 29722,
Ardanug, Lahset meadows to foot of Kurdevan mouantdb002900 m, 29.7.1982, N. DemirkuHUB 22710, A9
KarsPosuf Kodiyon nursery, Dipular village, 1800-2200 m, 30.7.1985, N. DemigktiUB 22696, B1 Balikesir
Edremit, Kazdg, 1500 m, Abies forest, 26.7.1968, Quezel-Pamukglup HUB 22709, B2 Kitahy®omanic,
Kocayayla,1500 mFagus forest, 18.7.2001, S. Alan, M. Alan, ESSE 1438@m@ni¢, Uc tepeler, 21.8.1991, A.
Baytop, ESSE 9836, Domanig-Daritepe road, 10. ki8.2992, K.H.C. Bger, ESSE 9870, Domanic, U¢ tepeler road,
11.9.1987, K.H.C. Bgr, ESSE 8270, Domanig, Ug tepeler road, foresg§.2991, ISTE 63206, B3 Eskiir. Tiirkmen
Da., Efsun Baba, 14.8.2002, A. Ocak, ESSE 14Z18kmen Da., 1350 m, 7.7.1977, T. Ekim, ANK 241%l&bak
village, 14501500 m,Pinusforest, G.Huner, OUFE 9658!, ESSE 14387, C5 Mefsihaner-Akarca, Nijhoff, ANK
1151, C6 Hatayiskenderun, Amanus Da., 700 m, 20.7.1968, Y. AKma&K 7624,

Figure 3.Calamintha betulifoliaNamrun; ESSE 14395). a: Figure 4.Calamintha betulifolia(Namrun ESSE 14395). a:
Habit, b: Stem, c: Leaves, d: Bracts,Bracteole, f: Flower, b: Calyx, c: Inside of calyx, d: Corolla, e:
Lower surface hairs of leaf, g: Upper surface hairs Inside of corolla, pistile and stamensFfuits, g: Hairs
leaf of calyx
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Calamintha tauricoléP.H. Davis (Figures 6,7 ve 8)

Syn:Nepeta anamurens{Semici & Leblebici in Candollea 50:50, f. 6D-F (19

Perennial herbs, decumbent or ascending, (5-)7-4@cminose, densely glandular, cauline middle lsave
broadly ovate, 7-30x5-24mm, with (2-)3-5 teeth pigle, craspedodromous. Inflorescence 1-20cm, BB awered,
peduncules conspicuous, Labiatae type glandulas Fak. Calyx 5-9.5mm, 11-veined, lower lip withidbthed, teeth
1.5-2.2mm, lower lip equalling than upper teetlbetstraight, throat glabrous. Corolla 8-18mm, \tidimdemic.
Specimens examined4 icel Mut-Giilnar road, 17.km, 770m, 10.7.2003, S. Alan, Alan, ESSE 14391, Silifke,
Uzuncaburg, 950m, 12.2003, S. Alan, M. Alan, ESSE 14392, Mut-Gulnat.kin, roadside, 770m, 19.7.1995,
K.H.C.Bser, H.Duman, ESSE 11570, C4 AntalyAnamur, Abanoz plateau, rocky places, 1360 m, 1995,
K.H.C.Baser, H.Duman, ESSE 11628, Anamur, Abanoz platealcacous rocky places, 1400 m, 25.8.1993, O.
Secmen, Y. Gemici, EGE 26695, C4 Konyazancli, Kocg Cirlagl around, 1580 m, 29.6.1980, E. Tuzlaci, ISTE
45219, CHcel: Erdemli, Kizilen village, rocky places, north stp0.7.1998, A.Unver, ESSE 13180.
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Figure 5. Calamintha betulifolia (G6zne; ESSE
14394). a: Leaves, b: Bracts, c: Calyx, d: Insifle o Figure 7.Calamintha tauricola(Silifke; ESSE 14392).
calyx a: Flower, b: Calyx, c: Inside of calyx, d: Corglla
e: Inside of corolla, pistile and stamensFfuits,
g: Hairs of calyx

Figure 6.Calamintha tauricola(Silitfke; ESSE 14392).
a: Habit, b: Stem, c: Leaves, d: Bracts, e:
Bracteole, f: Lower surface hairs of leaf, g: Uppe
surface hairs of leaf

Figure 8.Calamintha tauricolaMut; ESSE 14391). a:
Stem, b: Leaves, c: Lower surface hairs of leaf, d:
Upper surface hairs of leaf, e: Calyx, f: Hairs of
calyx
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Calamintha pamphylic8oiss. & Heldr. (Figures 9-14)

Perennial herbs, trailing, ascending, 5-35(-45)eifigus, long villose, short puberulent or sparspiyberulent,
sparsely glandular or densely short-stalked glargdabuline middle leaves triangular or deltoidatevbroadly ovate or
triangular, 4-32x3-25mm, truncate-subcordate, dyoadneate or rounded cuneate at base, marginksialkrenate-
denticulate, distinctly crenate-dentate or cleamyrate, with 3-7 toothed per side, craspedodrompetoles long
villous or pilose. Inflorescence 2-17(-20)cm, 2-l@wered. Calyx 4-12mm, 11(-12)-13-veined, bilabiair sub-
bilabiate, divided to 1/4-1/8, upper lip 3 toothddeth 0.6-2mm, triangular, curved, acute-acumijnatert-ciliate
margined, lower lip with 2 teeth, teeth 1-2.5(-2n8), acuminate-subulate or subulate, lower lip dopgabr longer
than upper teeth, tube straight, outside villoubpssand short puberulent sparsely glandular orsééy short-stalked
glandular, sparsely pale dotted, inside of tubethrmht glabrous. Corolla 11-26mm, pale lilac. Enae
1. Stems and petioles villous or long villose arfbrs puberulent, sparsely glandular, leaves 4-25mmargins

shallowly crenate-denticulate, distinctly crenaesvihte, upper calyx teeth 1-2mm, acuminate-subuleter lip
equalling than upper teeth
2. Median leaves triangular-broadly ovate, 4-18%8iin, margins shallowly crenate-denticulate, truscat
subcordate at base, petioles long villous
subsppamphylica
2. Median leaves ovate-broadly ovate or trianguiaR5x4-20mm, margins distinctly crenate-dentateatly
cuneate at base, petioles pilose
subspdavisii
1. Stems and petioles sparsely puberulent, dersselyt-stalked glandular, leaves 10-32x5-25mm, margiistinctly
serrate, upper calyx teeth 0.6-1mm, acute-triamgldever lip longer than upper teeth

subspalanyense

subsp. pamphylica (Figures 9,10)

Specimens examined: Type: C4 Antalyad rupes calcareis montium Pamphyliae orientadigor superior
montis Ghibelleis (Cebireis Da.), prope Alaya (Atajy Heldreich (holo. Giso. K! WU!). Alanya, Cebelleis mountain,
Dim cave, rocks crevices, 230 m, 4.VI1.2002, S.n\IM. Alan, ESSE 14385, Alanya, Dim brook sidegksocrevices
and under the waterfall, 50 m, 30.V1.2002, S. Allsin,Alan, ESSE 14383, Alanya, Yerkopri-Tirbelenogks, 1200-
1300m, 10.VII.1994, H. Duman, ESSE 10709, G/&B21, C4 KonyaErmenek, Kocg Cedrus libaniforests, rocky
slopes, 1500m, 11.VI1.1978, M. Vural, KNYA 6410, GAL1096.

subsp. davisii(Quezel & Contandr.) Davis (Figures 10, 11)

Syn: Calamintha davisiiQuezel & Contandr. in Bull. Soc. Bot. Fr. 123:4¢I076). Davis in Kew Bull.
1949:397 (1949)
Specimens examined: C3 AntalyKemer, Kesme valleyPinus brutia forests, limestone rocky crevices, 557 m,
5.V1.2003, S. Alan, M. Alan, ESSE 14389, :KemersKe valleyPinus brutiaforests, limestone rocky crevices, 77 m,
5.V1.2003, S. Alan, M. Alan, ESSE: 14390, Kemerkif@va, Yarikcgame, rocks, brook sides, 50 m, 5.VI.2003, S.
Alan, M. Alan, ESSE 14388, Kumluca, Adrasan, Ulgpibrook sides, rock crevices, 8.V1.2004, S.AlanBY Kose,
ESSE 14404, Kemer, Kesme valley, Kuzdere road,yetdpes, 80 m, 21.VI1.1995, K. H. C. &, H. Duman, ESSE
11292, Kemer, 50-100 ni®. H. Davis ANK: 15150, Kemer, Kesme valley, calcareous ropkyces,Pinus brutia-
Cupressus. sempervirefigrests, 150-300 m, 12.V.1978, H.sRen, S. Kaplan, ANK 3855, Kemer, Kesme valley,
calcareous rocky place®, brutia-Cupressus sempervirefarests, 150-300 m, 12.V.1978, H.sRen, S. Kaplan,
ISTE: 52651, Kemer, near Kesme valley, 15.VI.1983{. Davis EGE 14071.

subsp. alanyensé&. Alan & A. Ocak (Figures 12, 13)

Specimen examined: Type: Turkey. C4 Antalpdanya Kargl brook, 2.7.2002, rock crevices, SamlM.
Alan, ESSE 14384holotype ESSE; Isotypes: GAZI, Osmangazi Univ.der
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Figure 9.Calamintha pamphylicasubsp.pamphylica Figure 11. Calamintha pamphylicasubsp. davisii
(ESSE 14385). aHabit, b: Stem, c: Leaves, d: (ESSE 14388). aHabit, b: Stem, c: Leaves, d:
Bracts, eBracteole, f: Lower surface hairs of leaf, Bracts, eBracteole, f: Lower surface hairs of leaf
g: Upper surface hairs of leaf g: Upper surface hairs of leaf
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Figure 10.Calamintha pamphylicaubsp.pamphylica Figure 12. Calamintha pamphylicasubsp. davisii
(ESSE 14385). a: Flower, b: Calyx, c: Inside of (ESSE 14388). a: Flower, b: Calyx, c: Inside of
calyx, d: Corolla, e: Inside of corolla, pistilecan calyx, d: Corolla, e: Inside of corolla, pistilecan
stamens, fFruits, g: Hairs of calyx stamens, fFruits, g: Hairs of calyx
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Figure 13.Calamintha pamphylicesubsp.alanyense Figure 14.Calamintha pamphylicasubsp. alanyense

(ESSE 14384). aHabit, b: Stem, c: Leaves, d: (ESSE 14384). a: Flower, b: Calyx, c: Inside of
Bracts, eBracteole, f: Lower surface hairs of leaf, calyx, d: Corolla, e: Inside of corolla, pistilecan
g: Upper surface hairs of leaf stamens, f Fruits, g: Hairs of calyx

C. piperelloidesstapf (Figures 15)According to Flora of Turkey)

Perennial herbs, erect-decumbent, 5-10cm, caulifglenleaves broadly ovate, 6-10x5-8mm, puberulent,
margins obscurely serrulate, with 2-4 teeth pee,silaspedodromous, 2 flowered. Calyx 8-10mm, ltdeek lower lip
with 2 toothed, teeth 2.5-3mm, lower lip longerrthapper teeth, upper teeth straight, tube straifjinbat and teeth
glabrous. Corolla 23-27mm. Endemic.

Specimen examined: C2 Antalyléas, Lycia, Golbai (Yavi), 4.5.1882, Luschan, Holotip WU.

LSMM __ jefgh
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a

Figure 15 Calamintha piperelloidedfrom the type). a: Stem, b: Leaves, c: Lower stefhairs of leaf, d: Upper surface
hairs of leaf, e: Flower, f: Calyx, @nside of calyx, h: Corolla, 1: Inside of corollgistile and stamens, i: Hairs of
calyx
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Calamintha sylvatic®romf. (Figures 16-19)

Perennial herbs, ascending to erect, 21-85cm, reautiiddle leaves ovate-broadly ovate, (18-)20-55x10

30mm, pubescent, margins serrate-dentate, creaatates with 6-10 teeth per side, camptodromou$orescence 5-
34cm, peduncles conspicuous, 2-44 flowered. Cai$5%-11)mm, 13-veined, lower lip with 2 toothedeth 2.5-4mm,
long-ciliate, lower lip longer than upper teethbaustraight, hairs at throat densely and exsefedolla 11-20mm,
Lilac-blue to lavender.
1. Corolla 12-20mm, leaves margins serrate-dentatgx lower teeth 2.5-4mm

subspsylvatica
1. Corolla 11-15mm, leaves margins crenate-sercatgx lower teeth 1.5-3mm

subspascendens
subsp. sylvatica (Figures 16-17)

Syn: ?Calamintha menthifoliddost, FI. Austr2:129 (1832)Satureja calaminthdlL.) Scheele subspfficinalis sensu
Gams in Hegi, lll. Fl. Mittel-Eur. 5:2294 (1928).

Specimen examined3 Kocaeli Masukiye, Kartepe-Kuzuyaylaragus-Castaneforest, ¢.1000 m, 7. 9.2004, S. Alan,
M. Alan, ESSE 14409.

subsp. ascendenglordan) P. W. Ball (Figures 18-19)

Syn Calamintha ascendendordan Obs.-Pl. Crit. 4:8 (18463atureja calaminthaL.) Scheele subspascendens
(Jordan) Briquet, Lab. Alp. Marit. 3:435 (189%4&tureja calamintha(L.) Scheele subspnenthifoliasensu Gams in
Hegi, lIl. Fl. Mittel-Eur. 5:2294 (1928). Ic: Jord@®bs. PI. Crit. 4:t. 1 f. B (1846)

Specimens examined1(E) Kirklareli: Derekdy, on a hill withQuercusforest, 24.7.1968, A. Baytop, ISTE 14553,
Derekdy-Demirkody road, beyond of Karadeggikriibey road, 500 m, 9.9.1976, N. ve E. OzhataJEI$5940, Al
Balikesir Manyas, 7.11.1999, G.Timen, ESSE 13183, A2(B)anbul betweenOrmanli village, under Quercus,
17.10.1968, A. Baytop, ISTE 14599, A8 Trabz@aykara, Tgbren village, 3.8.1994, G.Tuimen, ESSE 10987, C5
Adana Horzum plateau, brook side, 680 m, 19.9.1993, \im#glu, ESSE 10375, C6 AdanAmanos, Bahge, Dildul
Da., 1800 m, 27.8.1949, P.H.Davis, ANK 16394.

Figure 16. Calamintha sylvaticasubsp. sylvatica Figure 17. Calamintha sylvatica subsp. sylvatica
(ESSE 14409). aHabit, b: Stem, c: Leaves, d: (ESSE 14409). a: Flower, b: Calyx, c: Inside of
Bracts, eBracteole, f: Lower surface hairs of leaf, calyx, d: Corolla, e: Inside of corolla, pistiledan
g: Upper surface hairs of leaf stamens, f Fruits, g: Hairs of calyx
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Figure 18. Calamintha sylvaticasubsp. ascendens Figure 19. Calamintha sylvaticasubsp. ascend.ens
(ESSE 10375). aHabit, b: Stem, c: Leaves, d: (ESSE 10375). a: Flower, b: Calyx, c: Inside of

Bracts, eBracteole, f: Lower surface hairs of leaf, calyx, d: CO][OHE’ e Insid.e ochroIIa, fpistileldan
g: Upper surface hairs of leaf stamens, T Fruits, g¢: Hairs of calyx

Calamintha nepetél.) Savi (Figures 20-23)

Perennial herbs, ascending to erect, 17-90cm, reautiiddle leaves ovate-broadly ovate and ovatel(7-3
43)x5-25mm, pubescent, margins usually serrateatlerr crenate-dentate, with 5-8 teeth per sideptadromous.
Inflorescence (0.5-)1.5-43cm, verticillasters lax dense, peduncles 0.5-20mm, pedicel 0.5-13mm, el
conspicuous, 2-40(-50) flowered. Calyx 2.5-7mm,v&8ied, lower lip with 2 toothed, teeth 0.9-3mmarsely short-
ciliate, lower lip longer than upper teeth, tubsaigtht, hairs at throat densely and exserted. GoBsll2 mm, mauve to
pink.

1. Median leaves 8-31(-43)x5.5-20mm, calyx 2.5-7nwexticillasters lax, peduncles (2-)4-20mm, pedited-
13mm, leaves margins usually serrate-dentate
subsmepeta
1. Median leaves 7-21(-25) x5-17mm, calyx 3.2-6naetticillasters dense, peduncles 0.5-6 (-13)mmiget@.5-
5mm, leaves margins usually crenate-dentate
subsmlandulosa

subsp. nepeta (Figures 20 & 21)

Syn: Melissa nepet. Sp. Pl. 593 (1753)Calamintha nepetoide¥ordan, Obs. PI. Crit. 4: t. 2f. B (1846)

Specimens examinedA4 BartinYilanh hill, 100 m, 15.7.1984, M. Demirdrs, ANK @8, Kurucaile, sea level,
28.8.2003, S. Alan, M. Alan, ESSE 14402, B1 Balik&slremit, Akcay, 17.7.1962, K. Cilenti, GAZI 19915RB\dana
Feke, forest road between Feke-Bakid200 m, roadside slopes, 31.7.1979, E. TuzlaciShtacglu, ISTE 43390,
C3 Antalya Désemealti, Ahirta village, Kocain cave, 700 m, 5.12.1999, M.GokgapO. Unal, AKDU 621, C4gel
Silifke, Uzuncaburg,Pinus-Quercusforest 1150 m, 11.7.2003, S. Alan, M. Alan, ESSB3} C5igelTarsus,
Daripinari village, gullies, 950 m, 12.7.2003, $arA M. Alan, ESSE 14398, Camliyayi&jyizalan around, 1600 m.,
16.7 1995, Z. Aytag, GAZI 7061, C5 Adar@smaniye, from Osmaniye 8. km after, Osmaniy€dmpuz road, 455 m,
20.7.1995, K.H.C.Bger, H. Duman, ESSE 11548, C6 Adartaruniye, Dlzigi, 20.8.1994, G.Tumen, ESSE 10787,
Haruniye, Amanus Da., P.H.Davis, ANK 16375, C6 KaB&len, province source of Atik plateau water, 18994,
G.TUmen, ESSE 10712, Ddrtyol, Cokel plateau, Amdbas 600 m., 21.9.1967, Y Akman, ANK 7625.

subsp. glandulosgReq.) P. W. Ball (Figures 22 &23)

Syn Melissa calaminthd.., Sp. PIl. 593 (1753)Calamintha officinalisMoench, Meth. 409 (1794 hymus
glandulosusReq. In Ann. Sci. Nat. Ser. Ser. 1, 5:386 (18Z3tamintha subnudéWaldstein & Kit) Host, Fl. Austr.
2:130 (1832);Calamintha glandulosgReq.) Bentham, Lab. Gen. Sp. 387 (1884&)aminthabyzantinaC. Koch in
Linnaea 21:672 (1848)Calamintha spruneriBoiss., Diagn. ser. 1(12):53 (185@plamintha nepetgL.) Savi var.
spruneri(Boiss.) Hayek, Prodr. Fl. Balc. 2:326 (19&13lamintha nepetél.) Savi subspbyzantina (C. Koch) Hayek,
loc. cit. (1931). Ic: Jordan, Obs. PI. Crit. 42. A (1846)
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Figure 20.Calamintha nepetasubsp.nepeta(ESSE Figure 21.Calamintha nepetasubsp. nepeta(ESSE
14393). aHabit, b: Stem, c: Leaves, d: Bracts, e: 14393). a: Flower, b: Calyx,- c: Inside of calyx, d
Bracteole, f: Lower surface hairs of leaf, g: Upper Cor_olla, e: Ier|de of corolla, pistile and stamefs,
surface hairs of leaf Fruits, g: Hairs of calyx

Specimens examined: A1(A) BalikesMarmara island, 23.8.1995, G. Timen, ESSE 12045nde islands, S.,
roadside, 16.6.1968, A. Baytop, T. Avcigil, ISTE6T8, Erdek, 7.1989, K.H.C.Bar, ESSE 8938, A2(A) Istanbul:
near Beykoz, Ysa hill, 18.8.1981, E. Tuzkacl, F. ABUISTE 47502A2(E) Istanbul E ridges of Kgithane, 8.91975,
N. ve E. Ozhatay, ISTE 33806, W hills of Kilyos,.10.1970, A.Baytop, ISTE 18532, Yildiz parki, 30982, A.
Baytop, ISTE 49683, A2 Burs&emlik, 30.6.1936, Gassner, ANK 568, Ulgd&00m, 14.9.1947, P.H. Davis, ANK
14871, Gorekle University campus, 10.11.1993, Gn@ii, ESSE 10201negol, Mezitler, 6.10.1984, K.H.C. Bar,
ESSE 6764inegol, Mezitler, 21.8.1987, K.H.C.Bar, ESSE 7815, A3 KocaelKandira, Kerpe d. s. 24.7.1983, K.
Alpinar, ISTE 51698, Maukiye, Kartepe, Kuzuyayla, roadsideastanea-Faguforest, 1000 m, 7.9.2004, S. Alan, M.
Alan, ESSE 14410, A3 BilecikBetween Bilecik-Bozuyuk, 10 km from Bilecik, gukie6.9.1979, E. Tuzlaci, A.
Mericli, ISTE 43555, A3 BoluBetweenDuzce-Akgakoca, roadside, 6.9.21004, S. Alan, ManAIESSE 14407, A3
Zonguldak Kozlu, 26.8.2003, S. Alan, M. Alan, ESSE 14400, Kipzliksu province, gullies, 6.9.2004, S. Alan, M.
Alan, ESSE 14406, Kozlu, 6.9.2004, S. Alan, M. Al&SSE 14411, Kozlu, roadside, 26.8.2003, S. AlnAlan,
ESSE 14400, Alapli, Kozlu, 5 m, 6.9.2004, S. Alish,Alan, ESSE 14408, Devrek, Akcasu around, Kikésze, 300m,
7.8.1984, ANK 1552, A3 Adapazarhdapazari, 19.9.1986, Gassner, ANK 722, from Pamako Sapanca, Orencik
village, ca. 40m, 31.7.1984, O. Secmen, Y. GeniGE 17904, Zonguldak, 24.9.1944, H. Birand, ANK5144
Bartin Amasra roadside, forest, 27.8.2003, S. Alan, MNABSSE 14401, A4 Kastamanide, Deniz Konak village,
50 m, 7.10.1980, O. Ketepln, ANK 1211, Cide, macchie, 100m, 7.10.1980, Otekezlu, ANK 1210, A5 Samsun
Bafra, Cakirlar province, roadside, 17.9.1966, Eblkbici, Ersoy, EGE 12420, A6 Samstincesu brook, near the
military camping, 17.9.1966, E. Leblebici, EGE 7328 Ordu Samsun road, Cakatuinel locality, roadside, 23.2199
G. Tumen, ESSE 9830, A7 TrabzdWacka, ca. 320m, 12.8.1981, Y. Gemici, EGE 30134,Giresun river sidein
Giresun Castle, on the stone, 20.9.1993, G.TUm&SE=10139, A8 ArtvinArtvin, 19.8.1994, K.H.C.Bger, ESSE
10946, B1 BalikesirErdek, Ocaklar village, 7.1989, K.H.C.ga, ESSE 8494, Edremit, Avcilar village, 15.6.1981,
Usta, ESSE 9601, Bizmir: Torbali, 29.4.1968, M. Oztiirk, EGE 11625, Balcavear the dam, roadside, ca. 40-50m,
27.8.1982, G. Gork, Y. Gemici, EGE 26497, KemadpKavaklidere village, roadside, 18.2.1974, E. kblli, EGE
11929, Kiraz, Kiraz-Hisar village, 320m, 15.11.1992 Tumen, ESSE 9983, B2 Burdnegél, Guney Kestane village,
14.6.1991, K.H.Bser, A.Kaya, ESSE 9147, B2mir: Kiraz, 320m, 29.10.1992, F. Yilmaz, ESSE 10109 Mahisa
Turgutlu, Sart (Anthemis) ruins, bottoms of rocle. 22001, S. Alan, M. Alan, ESSE 14381, B4 Kastamd{iire,
Baki baba mausoleum, rocky places, 1330m, 12.9,189t¢, Otan et all. GAZI 3391, C2 DenizBaskarci village,
Babadg, Ornaz, rocky slopes, 900m, 2.7.2003, Y. B. KGE8SE 14399, Camlik road, roadside,71B947, K.
Karamanglu, ANK 13237, C4 KonyaErmenek, plateau of Kazanci Town, Kirk kuyu logal®800m, 17.5.1985, H.
Sumbdl, 3280 ANK, C4 MersirAnamur, Kayanci road, Kizilalan locality, 1400m,&4984, H.Sumbdl, 3060 ANK,
C5 Nigde Ulukigla, Bulgar Da, Alikoca, 1200130 m, 3.9.1949, P.ldv3, ANK 16523.
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Figure 22 Calamlntha nepetasubsp. glandulosa Figure 23. Calamintha nepetasubsp. glandulosa
(ESSE 14381). aHabit, b:Stem, c: Leaves, d: (ESSE 14381). a: Flower, b: Calyx, c: Inside of
Bracts, eBracteole, f: Lower surface hairs of leaf, calyx, d: Corolla, e: Inside of corolla, pistilecan
g: Upper surface hairs of leaf stamens, fFruits, g: Hairs of calyx

C. incana(Sm.) Boiss. (Figures 24 & 25)

Syn: Thymus incanuSm. in Sibth.& Sm., Prodr. Fl. Graec. 1:421 (1808lissa incangSm.) Bentham, Lab.
Gen. Sp. 386 (1834). Ic: Sibth. & Sm., Fl. Graecta 672 (1825)

Perennial herbs, ascending to decumbent, (5-)1058cm, cauline middle leaves ovate-orbicular,643.5-
14mm, canescent-tomentose, entire or scarcely edtatamptodromous. Inflorescence (1.5-)4-36cm, qedldie on
very short or obsolescent peduncles, 2-10 flowe@adyx 3-5mm, 13-veined, lower lip with 2 toothedeth 1-2 mm,
lower lip longer than upper teeth, tube straightrsat throat exserted. Corolla (5-)7-10mm, mauve.

Specimens examined2 Mugla: Dalaman, Salsola village, sea level, 1 m, 22.7.1988Sumbdl, O. Dgen, AKDU
636, Kale, Yavi village, 12.6.2004, S. Alan, M. AJeESSE 14405:3 Antalya at the enduden waterfall, 8.1993, G.
Tumen, ESSE 10188, Termesos, 18.7.1994, K. H. erB&ESSE 10040, Akseki, Sinanhoca village, 300 maakers
of rock, 29.7.1993, Y. Gemici, S. Oluk, EGE 28884, Antalya:Alanya, Dim brook, roadside, 30.6.2002, S. Alan, M.
Alan, ESSE 14382, Alanya, Mahmutlar-Hadim road, 8907.7.2002, S. Alan, M. Alan, ESSE 14386, AlariyaH.
Davis, ANK 14487, Alanya, 21.9.1996, S. H. Beis,HKK C. Bger, ESSE 12190, Alanya, 22.2.1997, K.H.Cs@a
ESSE 12268, Cigel: Silifke, Uzuncaburg, 150 m, road side, 11.7.20@3,Alan, M. Alan, ESSE 14397, d6el:
Gilnar, 24.9.1995, G. Tumen, ESSE 11937.

' ot Figure 25. Calamintha incana(ESSE 14382). a:
Figure 24.Calamintha incandESSE 14382). aabit, Flower, b: Calyx, c: Inside of calyx, d: Corolla, e

b: Stem, c: Leaves, d: Bracts, Bracteole, f: Inside of corolla, pistile and stamens Ffuits, g:
Lower surface hairs of leaf, g: Upper surface hairs Hairs of calyx
of leaf
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C. caroli-henrican&Kit Tan & Sorger (Figure 26) (According to FloraDiérkey)

Annual herbs, erect, 4-7cm, cauline middle leaviesvate to elliptic obovate, 8-14x5-8mm, glabresdent
sparsely puberulent, margins entire, upper obsggearulate or notched, 10-12 flowered. Calyx 4%a%m, 13-veined,
lower lip with 2 toothed, teeth 2mm, lower lip l@rghan upper teeth, tube straight, hairs at th@atolla 4mm, rose-
pink. Endemic.

Specimen examined: Type: Turkey B10 Van: ca. 30NifA. of Caldiran, 7.7.1982, Sorger 82-47-49 (hélb. F.
Sorger iso. E).

Figure 26 Calamintha carolii-henrican&it Tan & Sorger. a: Habit.

Type: (Turkey B10) Van: c. 30 km NE Caldiran, Kallsf von lavamassen ungeben, offene Vegetationp-24200 m,
7.V11.1982, Sorger 82-47-49 (holo. Hb. F. Sorger. i8)

4. Discussion

According to our results 9 species and 13 tax@alminthagrow in Turkey.Calaminthasamples belonging
to 13 taxa were evaluated systematically and mdogiaally, and familiarity degreess of these saraplere recorded.

The morphological results dfalamintha species are given in Table 1. According to thesmults, some
properties of the species are as follows;

C. grandiflora, C. betulifolia, C. tauricola, C pahylica, C. piperelloides, C. sylvatica, C. nepéfa,incana
are perennialC. caroli-henricanais annual (Davis et al 1988; Duman, 2000). Theliteof C. grandiflora, C.
betulifolia, C. tauricola, C. pamphylica, C. pipcédesis shorter than the other species. In these spdeadsseins are
craspedodramous, calyx 11(-12)-veinedCnsylvatica, C. nepetand C. incanaleaf veins are camptodramous, and
calyx 13-veined. For the perennial species, featafdghe plants such as plant height, stem foraf,dbape, number of
tooth, venation form, peduncle size, calyx and tarsizes, and their forms, and indumentum haven beentified as
diagnostic.

The largest leaf and flower sizes were observed.irgrandiflora. In Calamintha betulifolia,the stem is
ascending, and the stem, leaves and calices arepeu InC. tauricolg stem is decumbent or ascending, and the stem,
leaf and calyx are pruinose. The Labiatae typedylar hairs are lacking. Numbers of leaf tooth §%5)and numbers
of flowers 2-8(-10) are lower than the other spgciBhe shortest inflorescence length (2-17 cm)biseoved inC.
pamphylica The two subspecies &. pamphylicacan be differentiated with their leaf shape, conghairs and leaf
margins. Two subspecies 6f sylvaticacan be distinguisted by the properties of stemvgtoteeth of calyx, length of
corolla and number of flowe€. nepetasamples have larger limits than the other spegitsstem length (17-90 cm),
inflorescence length [(0.5-) 1.5-43 cm], pedundegth (0.5-20 mm), and pedicel length (0.5-13 mif)e two
subspecies of. nepetaare differentiated by their verticillate appeamnkeaf and peduncle sites, leaf margins, and
indumentum character€. incanais significantly smaller than the other specieshviis characteristics such as leaf
length, shape and margins, flower and peduncleherglyx form, and indumentum.

On the other hand, different variation limits héxaen determined for leaf, bracteol, calyx and darsizes,

flower numbers, covering and glandular hairsCaflaminthaspecies as compared with those in the Flora of &urk
According to these data, the morphologic differsmnamong these species were found and arrangedeas key.
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Particularly inC betulifolia, C tauricolaandC. pamphylicanore clear differences among the populations were
observed and these differences are presented ifigilmes. According to the results of this study,betulifolia, C
tauricola and C. pamphylicacan be defined as complex and close by relatedirapas. InC. betulifolia samples
collected fromicel: G6zne population inflorescence length is lon@e24 cm), and verticillasters number is more (2-
12) than the others. The length of calyx uppethtée shorter (0.5-1mm), and the shape is triangdlae lengths of
upper and lower tooth are equal. In the other pajmris {cel: Namrun, Tarsus: Giizeldere) upper teeth leigyth
1.5mm, shape acuminate-triangular and lower teethoager than upper. The length and width of lsracé longer and
larger than the otherdggl: Namrun 5-15x1.5-12mm)jgel:Gozne 2.3-30x1-20mm). While the leaf shape hef t
samples fromigel: Gozne is broadly ovate, base of the leaf imded cuneate-reniform, margins are crenate-dentate
leaf shape is ovate-elliptic, base is cuneate aadjims are serrate in other populations(Figurdrb)he populations of
C. tauricolawnhile covering hairs of the samples collected frigel: Mut are dense, long, crispate, and short-$odt,
others (fromigel: Erdemli, Silifke, Antalya: Anamur) are spassedhort and soft. Sizes of leaf, bract, and bdter
the samples of Mut: Gilnar are longer and broduen the others (10-30x7-24mm), (7-25x4-21mm), 2:8x@nm).In
other populations, they are shorter and more narf\25x5-18mm), 5-18x3-14mm), (2-4x0.8-1mm) (Figulg
According to thisC. betulifolia, C. tauricolaandC. pamphylicanay be defined as complex and similar species.

C. pamphylicas represented with two subspecies; supamphylicaand subspdavisiiin the Flora of Turkey.
C. pamphylicasubsp.pamphylicagrows in Alanya: Dim Cayi and Cebelleis mountamhumid and shade fields, in
rock crevices, near the rivers and under the waltsrfat an altitude of between 1 and 230 m. Sult&yisiiis naturally
distributed in Antalya: Kemer, Tekirova and Kumluegions, in rock crecives, near the rivers orriveds, and also in
humid and shady places, an altitude of at 50-557umder thePinus brutia-Cupressus sempervireftsests. The
samples collected from Alanya: Kargi river from the isolated hillsides away from water, on chalkprsy rock,
crevices at sea level. The samples collected bystend Leblebici in Alanya: Kargi river populatiarere treated aS.
pamphylicasubsp.pamphylicain the Flora of Turkey. We found differences in ploological and indumentum
properties of C. pamphylica subsp. pamphylica fi¢ang! river. In Kargi river samples plant heighttédler than the
other taxa of the same species[8-35(-45) cm]. Steafi,and calyx are sparsely, short and soft haing, more densely
glandular. Sizes of leaf and bract are longer aitk W(10-32x5-25 mm) (4-30x1.5-22 mm)]. Shape cifland bract
are usually ovate. Basement is round cuneate. Maggilearly serrate. Terminal is acute. Samplegeasted from this
population are more (2-11) flowered compared t®)2lowers in others. The shape of bracteol isdiHanceolate,
while the others are lanceolate-acuminate. Shapbeofower teeth of calyx is acute-triangular andgder than the
upper teeth; however, in the other populations elotgeth are shorter than upper teeth. While thgtteand shape of
the upper teeth were determined for Kargi sampde8.6-1 mm and acute-triangular, other populatisase 1-2 mm
and acuminate-subulate (Figures 13-14). Takingactmount all morphological and ecological variasiowe concluded
that specimens obtained from province Kargi riven e presented as a new subspecdi@dafnintha pamphylica
subspalanyenses.Alan & A.Ocak).

C. piperelloidescould not be found despite many excursions tcstteeof its type specimen. According to the
Flora of Turkey, this species had been collectetluschan in 1882 and identified from the type.atidition, the typus
of C. piperelloideswas requested from Vienna University and compaséith the related species. It has been
determined tha€C. piperelloidesis related toC. pamphylicasubsp.davisii in the description of Flora of Turkey and
probably it has no distinguishable characters. [bhality of this sample has been visited so mames, but it has not
been found. According to the recor@s piperelloidess different from the others due to its numbeiesff teeth and
glabrous for calyx throat.

Status of three species @alaminthahave been determined as endemic rare (R) pl@nisaroli-henricanais
En: EndangeredC. pamphylicasubsp.pamphylicaand C. pamphylicasubsp.davisii are in category NT: Near
threatenedC. tauricolais in VU: Vulnerable.C. piperelloidesis in K (not well known), DD: (data deficient.
betulifolia is in non endemic rare (R) plants category, buthz group of insufficient data (DD). The resulfsoorr
excursions and investigations are parallel to H#réex categorisation of these taxa (IUCN, 2001).

C. grandifloraand C. nepetasubsp.glandulosahave been defined as the most widely distributed the
highest ecologically tolerent species of Turkey.

The regions wher€alaminthataxa are most populated are in South, West anchNamtatolia in Turkey and
the genus is represented by 9 species and 13 sids|jEigure 27)C. grandiflora(B3 square) and Esighir, C. nepeta
subsp.nepeta(A4, C4 squares) and Barti@, sylvaticasubsp.ascendengC5 square) are new records. sylvatica
subsp.sylvaticasamples harvested from Kocaeli a@dnepetasubsp.glandulosasamples harvested from Bartin and
Kocaeli are harvested samples from these locat@rtbe first time.C. incanais new record for C2 square.
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Table 1. Morphological characteristics@flaminthaspecies (Figures 1-27).

Calamintha betulifolia pamphylica | pamphylica pamphylica | piperelloides sylvatica | sylvatica nepeta nepeta incana caroli-
grandiflora Tauricola | subsp. subsp davisii subsp. subsp. subsp. subsp. subsp. henricana
pamphylica alanyansé sylvatica | ascendens | nepeta glandulosa
Plant (cm) | 14-60 9-40 (5-)7-30 5-27 (5-)10-33 8-35(-45) | 5-10 40-85 21-45 17-80 17-90 (5-)10-48@-7
55)
ascending to | Ascending | decumbent trailing, trailing, trailing, erect-decumbent{ ascending ascending tg ascending | ascending to| ascending | erect
Stems erect or ascending ascending ascending to erect erect to erect erect to
ascending decumbent
densely sparsely | usually Villous and long villose, sparsely puberulent densely | densely longand |long and canescent- | puberulent,
spreading- pilose and | sparsely sparsely short puberulent| puberulent, short short short short tomentose | glandular
Hairs of pilose and densely hirtellous | glandular and sparsely densely short straight- straight- straight- straight- and and
Stem sparsely glandular- | anddensely glandular stalked haired and | haired and | haired haired and/or sparsely eglandular
glandular pruinose | glandular- glandular sparsely sparsely and/or crispate to | glandular
pruinose puberulous, puberulous, | crispate to | puberulous,
sparsely sparsely puberulous| densely
glandular | glandular sparsely glandular
glandular
Leaves (mm) | ovate-elliptic, | ovate, broadly triangular or | ovate-broadly broadly ovate,| broadly ovate, | ovate- ovate- ovate- ovate ovate- obovate to
(12-)15-60(- | ovate- ovate, deltoid, ovate or 10-32x5-25 6-9x5-8 broadly broadly broadly 7-21(-25)x5-| orbicular | elliptic-
75)x10-40 elliptic, 7-30x5-24 | 4-15(-18)x3- | triangular, ovate, ovate, ovate, 17 4-16x3.5- | obovate,
15-30x10- 15 5-25x4-20 20-55x10- | (18-)20- 8-31(- 14 8-14x5-8
23 30 55x10-30 43)x5.5-25
truncate- cuneate or | rounded or | truncate- broadly cuneate| rounded- rounded to cuneate cuneate rounded-| rounded- cuneate
Base of cuneate rounded rounded- | subcordate cuneate broadly cuneate cuneate cuneate .
Leaves cuneate- | cuneate
reniform

S. Alan et al., Taxonomical and morphological stsdin the genus Calamintha Miller (Lamiaceae) irk&y




142

Table 1. (cont.)
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Bracteoles elliptic- lanceolate | elliptic- lanceolate- lanceolate- linear- subulate, 1.5 lanceolatg lanceolate tg subulate lanceolate- | lanceolate | lanceolate-
(mm) lanceolate 2- | 0.5-6x0.1-2| lanceolate | acuminate acuminate lanceolate to subulate | subulate 1-3.5x0.2- | subulate 1-2x0.2-0,5| subulate

6(-10)x1-1.5 2-9x0.5-4 | 1-5 1-5x0.2-1.5 1-3 1.5-4x0.5-1| (0.5-)1-4x(- | 0.5 1-5x0.2-1

dentate- serrate, Serrate shallowly distincly crenateq clearly serrate| obscurely serrate- ogiam2 serrate- crenate- entire- serrulat e
Wakpieneh) | eergite @ermte- 595 CrENg S dentate 4-12 sergilage denms | sesBiell) | depige | dergare nagobed | or ngged
NeRNBer 11-veined, | 9€nfaifed, | 11-veined, | depHeulate | 11(-12)-13 - 11-veined, | 11-veined, 13-veined, | 13-veined, |[13-veined, | 13-veined, [ 13-veined, | 13-veined,
Xprseind phétsgte sbpise- Suhite- (iesE to vaihie;aifdsiaite | sulBdiiigbiate | bilaBRittetobise| bilabiaksuse-philsgte bibbiage | bhilseracute| birgbiadate; phiiset to
BRaps of Bidlfate | Bhasgte | bilabiate 1/5 | to 1/5-1/4 to 1/8 1/5 acute acute obtuse broadly
Calyx ovate
Neiykeisand | Blightly Sthaight FBiraight | 3gwaight 3-btraight 3-Sstraight progaegtly 4thaight Ssfraight (Ziraight | 4, straight | 3-4straight, | straight,
Shape of gtagpgdodron craspedodr| prominentl | craspedodron craspedodromoy craspedodron craspedodromoy camptodro | camptodrom| camptodro | camptodrom | plightigent! | slightly
Veins ous omous y ous s ous s mous ous mous ous ¥onstricted | constricted

craspedodr aampalo | at middle

Hairs of pilose, pubescent | 8p¥8€ly | Villous, villos and short | short densely | puberulous puberulous puberulous- | pilose or | puberulous, | BiR$e, puberulent,
Calyx glandular or not and | hirtellous, | sparsely puberulent, glandular -pilose, pilose, puberulous, glandular glandular | glandular
Number of | 6-13 deRsely dRd)densely gRafdular glandular 5-6(-7) 2-4 glabddlar | glafid@lar | Bt&ndular | 5-8 _ _
Teeth glandular | glandular
épecneamse | B at throat| ZRbrous at glaBfbus at| glatrb12Qx | glablols at throdtglaBrd@s at | glabrous at throdthairk@34 | ha¥d at Haiy 20 | hérpal,5-43| hally2d4-38 hairy at
GIalyx throat throat throat throat throat throat throat throat throat throat
Nppdetyx | 2-304) 2:30(41) | 2:8(119) 16 2-8(-11) 862 1522 1-22-10 4-¢ F99.6 8:24(20) @30 oorig8
Hewetinm)
Pedenclglyx | 2:3%, 0585, 1:6(219) LH(DF), 16RH(12B), 1-2;1dnger | 2.5-3, equalling| 2.51410 1.5810 29420 | PPH(HdBper 1-2-AoEEer| 2, longer
feam (mm) equalling than| eigiamilyeor | equalling | mostly mostly equalling | than uppers, | than uppers longer than| longer than | longer than| than uppers | &htitupers than uppers

uppers ohao\@seery than upperg equalling than| than uppers, subulat uppers uppers uppers obsolescen
Pedicel (mm) | 1-9(-12) 0.5-6 1-3 uppérs adufhibate- 1-7 _ 25-10 | -113 15-13 0.5-5 2-7 _
Bract (mm) ovate-elliptic, | ovate, broadly t@amginate- subtdate broadly ovate, broadly broadly ovate to ovate, ovate-

5-60x1-37 ovate- ovate to bubadiyeovate,| triangular- 4-30x1.5-22 | ovate to ovate to broadly 2-15(-20)x1- | orbiculare, | _

elliptic, elliptic, 4-15x2.5-12 | broadly ovate, linear- linear- ovate, 10 2-13x2-13

Corolla (mm) | 15-40 2BBOx1- | 582583-21 14-24 4-22>2618 11-20 23-27 langa@glate | l[amce®late | 3525%0.5- 5-12 (5-)7-10 4
Colour of pale or R@c Violet pale lilac pale lilac pale lilac - apid-blue | WAd-blue to | Athuve to | mauve to mauve rose-pink
Corolla mauvish pink spribetaler| Bpathdlate, | pink pink

to red (1-)3-45x(- | 3-35x0.5-20
Size of Fruit | 1-1.5x0.8-1.1| 0.9-1x0.9-| 0.9- (0.9-)1 - 1-1.3x0.9-1.2[ 1.2-1.5x1-1.2| ___ 0290.3x807{1 1-1.2x0.9]  0.9-1x0.50.9-1x0.5-0.§ 0.7- 1.2-0.7
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(mm) 15 1.2x0.9-1 | 1.3x0.8-1.2 12 0.6 0.9x0.4-0.5
Flowering June-October| April-July [ June- June-July June-July June-July May July- August- August- June- June- July
period September October September | September | September | August
Habitat Damp and Rocky On On limestone | On limestone On limestone | _ Forests anglScrub, banks Dry river Fagus- Rocky Limostene
shady places,| places on | limestone | rocks, often | rocks, often rock crevices gullies bed bank, | Castanea calcareous | boulders
in forestsand | limestone | rocks Pinus brutia- | Pinus brutia- phrygana, | forest, sandy| places, near lava
scrub, often Cupressus Cupressus grassland, | and rocky stepe rock
on limestone sempervirens | sempervirens scree, open limostene
forest forest areas slopes, fields
and river
banks, ruins,
sandy beach
Altitude (m) | 300-2450 150-1300 | 940-1900/ -1-230 -1-230 -1-20 560- s.1-2000 | s.1-900 300-210Q  s.1.-1200 25-400 0-2400
Distribution | N.W. Turkey, | S Anatolia [ S Anatolia| S.W. Anatolia S.W. Anatolia| .W5 Anatolia| S.W. Anatolia N. AnatoliaN.W. N.W N. Turkey, |S.W., S.& | E. Anatolia
in Turkey N. Anatolia, Turkey, Turkey, S. | W. Anatolia, | E.
Amanus N.E. & S. &E. Islands Anatolia,
Anatolia Anatolia Islands

*C. pamphylicasubsp alanyansesubspnova
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