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CICEK DAGI (ULGAR) VE CEVRESININ (Posof/Kars)
FLORASI UZERINE BIR ARASTIRMA

Gelig tarihi (received) : 15.4.1994

N. Demirkus (1, S. Erik @)
OZET

Aragtirma, Cicek Dap ve gevresinin florasint igermektedir. Alandan 1982-
1987 yillar1 arasinda 1488 bitki drnegi toplanmugtir. Bu 6meklerin taksonomik
degerlendirmesi ile 82 familyaya ait 333 cins, 720 tiir, 18 aittir ve 12 varyete
olmak iizere toplam 750 takson saptanmusur. Taksonlardan 4 tanesi Tiirkiye
Floras: igin yenidir.

Alandaki endemizm oran1 % 3, fitocografik elementlerin dagilimu ise
Avrupa-Sibirya: % 29.6; Iran-Turan: % 12.6 ve Akdeniz: % 1 seklindedir. 41
bitki tiirii Ag karesi igin yenidir.

Anahtar Kelimeler: Flora, Cigek Dag1, Kars.

THE FLORA OF MOUNTAIN (ULGAR) AND ITS
ENVIRONS

SUMMARY

This research covers the flora of Cigcek Mountain and its eavirons. Between
1982-1987, 1488 plant specimens have been collected from the research area.
With the taxonomic investigation of these materials, 33 genera, 720 species, 18
subpsecies and 12 varieties belonging to 82 families, in all 750 taxa have been
established.

Four taxa are new for the Flora of Turkey. The rate of endemism is 3% and
the distribution of the phytogeographycal elements are: Euro-Siberian:29.6%;
Irano-Turanien: 12.6% and Mediterranean: 1%. 41 plant species are new for the
Ag square.

Key Words: Flora, Cigek Mountain, Kars.

(1) Yiziincii Yal Universitesi,Egitim Fakiiltesi,Biyoloji EBitimi Anabilim Dali, VAN
{2) Hacettepe Universitesi Fen Fakiiltesi,Biyoloji Béliimii,Beytepe-ANKARA/TURKIYE




GIRIS

Arastirma alam1 Dogu Anadolu Bélgesinin kuzeyinde, Posof ilgesi
stnirlan iginde kalmaktadir. Alanin kuzeyi, batis1 ve doBusu eski Sovyet
stnirt ile gevrili olup‘ giineyi ise Yalnizgcam Daglari'nin bir devami olan
Arsiyan Da ile gevrilidir. En yiiksek notka Arsiyon Dag1 (3167 m), en
diisiik nokta Tiirkgozii Koyi'diir (1350 m). Alanin ¢ogunlugunu kaplayan
Cigek Dagi'min zirvesi ise 2918 m'dir (Sekil 1.1). Aragtirma alam Ag
karesinin en kuzey noktasinda yer almaktadir ve fitocografik bakimdan
Avrupa-Sibirya bolgesini girmekte olup bu bélgenin de Kolgik sektoriinde
yer almaktadir [7,8].

Incelenen alan 2. zamanin tebesir ve 3. zamanin kalker, kil, kum,
marn, jips ve fosfat formasyonlarindan olugmaktadir. Sadece Tiirkgozii
Koyii ve gevresinde Miyosen ve Oligosen dénemlerine ait kil, tiif ve ¢akal
formasyonlari bulunmaktadir. Bu yap: Kuzey Anadolu ile Kafkasya
arasindaki jeomorfolojik baglantiyr desteklemektedir [7].

Inceleme alam iilkemizde karasal iklimin goriildiigii sayili yerler
arasindadir. Mevsimsel yagis rejimi incelendiginde Y.1.S.K. yagis rejimi
bulunur ki bu sonug tam olarak karasal iklimin bir 6zelligidir [2]. Yaz
yafisgimn daha fazla olmasina paralel olarak alamin sicaklik-yagis egrisi
¢izildiginde alanda kurak dénemin bulunmadig goriiliir (Sekil 2.2). Bu
ozelligi ile Kolgik sektoriin tipik elementleri olan Abies nordmanniana ve
Picea orientalis gibi tiirler alanda yetigmektedir.

Inceleme alam Floristik agidan az bilinen yerler arasinda
gosterilmektedir [9]. Bu nedenle aragtiricilanin ilgisini ¢eken alanin
sonraki yillarda bazi bitkilerini igeren yayinlar yayinlanmigtir [22-25]. Bu
bulgulann 1181 altinda, yukarida kendine 6zgii olarak belirtilen alamn
cografik, topografik ve iklimsel 6zellikleri nedeniyle florasinin incelenmesi
ile lilke Florasina gesitli yonlerden katkida bulunulmast amaglannmugtir.
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Sekil 1.1. Aragtirma Alaninin prograﬁk Haritas1 T N 019ek:1:250.000

--..-~ Ulke sinir1
1. POSOF ILCES!
2. EMINBEY K.

3. YENIKOY KOYU
4. ALABALIK K.

5. BOSDERE K.

6. ASMAKONAK K.

7. CAMYAZI K.
8. GONULACAN K.

.... Akarsu

9. ULUCAM K.

10. KURSUNCAVUS K.

11. DOGRULAR K.

12. DERINDERE K.

13. TORKGOZU K. ‘
14. YUKARI DEMIRDOVEN

15. ASAGIDEMIRDOVEN K.
16. KALEONU K.

Aragtirma alami simri oo oo 1l simn

17.GUMUSKAVAK K.
18. YURTBEKLER K.
19. OZBASI K.

20. YOLAGZIK.

21. DAMAL BUCAGI
22. ASIKZULALI K.
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Sekil 2.2. Posofun iklim Diyagram

Sekil 2.2.'deki iklim diyagraminda gosterilen harflerin kargilify;

a: Meteoroloji istasyonunun adi i: Donlu aylar (siyah alan)
b: Meteorolojinin denizden yitksekligi  k: Don olma ihtimali olan aylar (dikey
kaln ¢izgi)
c: Sicaklik rasat siiresi I: En sicak aymn ortalama yiiksek sicaklft
d: Yaps rasat siiresi m: En sicak aym ortalama en yiiksek sicakhif1
¢: Ortalama yillik sicaklik n: En soguk ayn ortalama diigiik sicakhi1
f: Ortalama toplam yillik yafis p: En sofuk ayin ortalam en diigiik sicakli
g: Yapishi devre (dikey ¢izgi) r: En yafighh mevsim toplam yagis (mm)
h: Aylik yaZs ortalamalan efrisi s: En az yagish mevsim toplam yagis (mm)

1: Aylik sicaklik ortalamalan efrisi t: Ortalama aylik yagis (mm)



MATERYAL VE METOT
Aragtirma materyali 1982-1987 yillarinda, May1s ve Ekim aylari

arasinda 7 ve 25'er giinliik gezilerle aragtirma alam dikey ve yatay yonden
taranarak 1488 bitki 6rnegi toplanmigtr. Toplanan bitki ornekleri Flora of
Turkey [7], Flora U.R.R.S. [22], Flora Europac [23] ve Hacettepe
{Universitesi Herbaryum'undan yararlamlarak teshis edilmistir. Lilliaceae
familyas1 iiyeleri Prof.Dr. M. Koyuncu ve Poaceae familyas: iiyeleri
Prof.Dr. M. Dogan tarafindan tayin edilmigtir. Ornekler, Hacettepe
Universietsi Herbaryum'una (HUB) yerlestirilmi§tir. Bitki listesi
yazilirken Ornek numarasi harigi lokalitede toplanmigsa o lokalitenin
altindaki ilk ve son numara arangmda aranmasi amaglazrnigtir. Taksonun
adh yazildiktan sonra sirasiyla lokalite, bitki numarasi, bagka aragtiricilar
tarafindan toplanmig veya adlandirilmigsa aragtiricinin soyad1
yazilmugtir. ‘Aragtirma alaninda toplanmig A9 karesine ait yeni tiirlerin
belirlenmesi igin tiir isminin bag tarafina x igareti, Bilim ve Tiirkiye igin
yeni olan tiirlerin bag tarafina + isareti ve Kiiltiir bitkilerine ait tiirlerin
belirlenmesi igin ise tiir isminin bag tarafina - igareti konmugtur.
Kisaltmalar; A. ... Avrupa-Sibirya, Ak. ... Akdeniz D.. Da. Dag, Det..
Adlandiran, ..Dk...Demirkug, D... Dogu E. ... Endemik, H... Hirkan-
Karadeniz, .Hb... Herbaryum.. HUB .... Hacettepe Universitesi
Herbaryumu, 1. ... fran-Turan , K. ... Karadchiz. Tartigma ve sonug
kismnda Tiirkiye, bilim igin yeni taksonlarin ve bagka aragtincilann
topladif1 bizim toplémadxgumz orneklerin listesi verilmigtir. Raunker'in
sistemine gore biitiin bitkilerin hayat formlan [6, 24], tiirlerin fitocografik
bolgelerine gore dagilim ve en gok tiir igeren ik 10 farnilya sayisimn,
tum takson sayisina (726) orani belirlenerek, elde edilen veriler aragnrma
alanina en yakun diger floristix ve ekolojik caligmalann (16, 17, 18, 19,
20] verileriyle tablo halinde hazirlanarak tartigilmgtir, Tablo 6.1, 6.2.

Aragirma Alaninda Bitki Toplanan Lokaliteler (istasyonlar) ve
drmek Numaralari

(Dk. 1745-Dk. 3938)
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Ulgar (Cigek) Dag1 Karayollan Bakim Evi Cevresi, 2000-2400 m,

" 4.8.1992.
. 1745-1771

Kodiyon Tepe, 1900-2050 m, 5.8.1992.
1772-1798

Binbagieminbey Koyii-Yurtbekler Koy Arast 1550-2000 m, 5.8.1992.
1799-1831

_ Alabalik Kdyii Bigenekleri-Bogdere Kdyii Arasi, 1600-1950 m, 6.8.1982.
1832-1858 -

Asmakonak-Camyazi Kdoyleri, Dag Tarlalari-Posof arasi, 1700-2100 m,

125.7.1985
f 2787-2950

Al Koyii Tarlalanindan, Posof Cayr'na, 1500-1700 m, 27.7.1985.
2951-3043

} Posof Cay1-Posof Girig Yolu Cevresi, dere igi, 1500 m, 28.7.1985.
| 3044-3080

 Arkisman iistii, Hiram mevkii, 1700-2000 m, 29.7.1985.
3081-3107

’ Kodiyan Fidanh#i-Dogrular Koyl arast, 1800-2200 m, 30.7.1985.
| 3108-3168

Tiirk6zii Koyii-Armutveren Koyl arasi, 1350-1600 m, 1.8.1985.
3169-3186

Géniilagan Koyii-Posof arasi, orman alani, 2000 m, 1.8.1995.
3187-3196




Kursungavug Kéyii Ormant ve gevresi, 2000-2200 m, 2.8.1985.
3197-3221

Damal, Arap Mezarlani-Derindere Kdyii, orman alani, 1300-2500 m,

3.8.1985.
3222-3268

Goniilagan Koyii-Goniilaga Yaylasi, orman alam, 1900-2100 m,

6.8.1985.
3269-3293

Gol Kdyii-Posof arasi, dere yata§i boyunca, 1500-1600 m, 4.9.,1985.
3294-3306

Kursungavug Koyii deresi, orman igi ¢1§ siiriim alani, 1700 m, 6.9.1985.
3307-3319

Dogrular Koyiinden-Kodiyan Fidanlifina, 1850 m, 6.9.1985.
3320-3326

Damal Yaylasindan, Derindere Kéyiine orman yolu boyunca, 1800-2500

m, 7.9.1985.
3327-3342

Arkisman Mevkii, Hiram Cevresi, 1800 m, 8.9.1985.
3343-3352

Posof'a Ardahan girig yolu, 1600 m, 8.9.1985.
3353

Derindere Koyii, Damal yolu girigi, 2500 m, 8.9.1985.
3354

Posof Cay1-Posof'a girig yolu boyunca, 1600 m, 8.9.1985.
3353-3356



Kodiyan Tepe, Posof Yaylasi Bigenekleri-Posof Yaylast arasi, 1700-2350

m, 8.10.1985.
3357-3363

Goniilagan Koyii Yaylas: Ormani, 1950 m, 8.10.1985.
3364-3366

Tiirkozii Cegmesinden-Cicek Dag1'na, 2400-2750 m, 8.10.1985.
3367-3375

Ulgar Cesmesinden-Cigek Dagr'na, 2400-2750 m, 9.10.1985.
| 3376-3390 -

Posof Cayi-Posof arasi, 1500-1600 m, 25.5.1986.
3391-3407

Dogrular Kéyii-Yukandemirdoven Koyii arasi, 1500-220 m, 30.5.1986.
3408-3455 ‘

Seargigek Koyii-Goniilagan K6yii Ormani-Dogrular Koyl Y aylasi-Posof
Merkez Yayla Yolu, 1900-2200 m, 8.5.1986
3456-3488

Bati Mezarlik Cevresi-Posof Cay1 arasi, 1600-1500 m, 13-15.6.1986.
3489-3532

Cicek Dap1, Camyaz1 Koyii Yaylasi, Hiram Mevkii, Al Koy arasi, 1580-
2730 m, 16-20.6.1986.
3533-3587 -

Ardahan-Hanak-Damal anayolu boyunca, 1800-1950 m, 26.6.1986.
3588-3596
Ulgar Dag1 Cesmesi-Apkziilali Koyii arasi, Yayla yolu, orman’ alani,
1550-2500 m, 27.6.1986.
3597-3613



Alabalik Koyii-Arsiyan Dag arasi, 1700-3000 m, 28.6.1986.
3614-3635

Posof, Dogu Mezarhig1-Giimiigkavak Koyii'ne ormaniik alan boyunca,
1600-1750 m, 28.6.1989.
3636-3758

Artvin, Savsat, Ilica Kdyii-Arsiyon Dag arasi, 1750-2800 m, 30.6.1986.
3759-3762

Alabalik Koyii Giineyi Ormancilik alan-Kaleonii Koyt Ust Bigeneklerine
1800-2500 m, 30.8.1986.
3763-3772

Kaleonii Koyii Ust bigenekleri, Asiyan Dag1 arasi, 1800-3000 m,

30.8.1986.
3773-3780

Giimiiskavak Koyii-Posof Dofu Mezarhii arasi anayol boyunca, 1580-
1650 m, 1.9.1986.
3781-3787

Merkez Yayla yolu, Orman igi agikliklan, 1600-1800 m, 2.9.1986.
3788-3791

Giimiigkavak-Eminbey Koyleri aras1, 1650-1700 m, 3.9.1986.
3792-3815

Posof Cayi-Yurtbekler Koyii arasi dere boyunca, 1100-1400 m,

27.9.1986. ‘
3816-3858

Al K&yii Tarlalanindan-Yurtbekler Koyii-Tiirkozii Kdyii'ne yol boyunca,
1400-1700 m, 28.10.1986.
3859-3880
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Dogrular-Ozbagi-Yolagzi-Giinbatan Koyii ana yol boyunca, 1700-2500 m,

30.10.1986.
3881-3903

Al Koyii Tarlalari-Posof Deresi arasi, 1500 m, 30.7.1987.
- 3904-3916

Merkez Yayla Yolu Merasi, (")zbasl Koyii Bigenekleri arasi, 1700 m,

2.8.1987.
3917-3938

ARASTIRMA ALANININ BITKILERI

. DIVISIO: PTERIDOPHYTA

-]

1. EQUISETACEAE

1. Equisetum ramosissimum Desf. Dk. 3447
2. E. fluviatile L. Dk. 3632

3. E. palustre L. Dk. 3036

2. ATHYRIACEAE
. Athyrium filix-foemina (L.) Roth Dk. 1829
. Cystopteris fragilis (L.) Bernh. Dk. 2924

[EN O —

3. ASPIDIACEAE

1. Gymnocarpium dryopteris (L..) Newman Dk. 3278

2. Dryopteris abbreuiata (DC.) Newman Eom. Dk. 3265
3. D. filix-mas (L.) Schott Dk. 2845

=N

. POLYPODIACEAE
. Polypodium vulgare L. subsp. vulgare Dk. 3886

fo—1



IL. DIVISIO: SPERMATOPHYTA

GYMNOSPERMAE
5. PINACEAE

1. Abies nordmanniana (Stev.) Spach subsp. nordmanniana Dk. 3217, K.
2. Picea orientalis (L.) Link Dk. 3078 D. K.
3. Pinus sylvetris L. DK. 3108, A.

6. CUPRESSACEAE
1. Juniperus communis L. subsp. hemisphaerica (Presl) Nyman Dk. 3697
2. J. oblonga Bieb. Dk. 3275
3. J. oxycedrus L. subsp. oxycedrus Dk. 3863
4. J. sabina L. Dk. 3274

7. EPHEDRACEAE
1. Ephedra distachya L. Dk. 3467
ANGIOSPERMAE
8. RANUNCULACEAE
1. Nigella segetalis Bieb. Dk. 1817
2. Trollius ranunculinus (Smith) Stearn Dk. 3562
3. Caltha polypetala Hochst. ex Lorent Dk. 3358
4. Aconitum anthora L. Dk. 3242
5. A. orientale Miller Dk. 3247
6. A. nasutum Firsch. ex Reichb. Dk. 3246
7. Delphinium flexuosum Bieb. Dk. 2890, K.
8. D. buschianum Grossh. Dk. 3260, 1.
9. Consolida hohenackeri (Boiss.) Grossh, Dk. 3977, 1.
10. C. orientalis (Gay) Schoérd. Dk. 1814, 1.
11. Anemone narcissiflora L. subsp. narcissiflora Dk. 3244, A.
12. Adonis aestivalis L. subsp. aestivalis Dk. 3014, A.
13. Ranunculus buhsei Boiss. Dk. 1780, Det. Erik, H.
14. R. oreophilus Bieb. Dk. 3360, A.
15. R. brachylobus Boiss. et Hoh. subsp. brachylobus Dk. 3489, H.
16. R.caucasicus Bieb. subsp.subleiocarpus (Som.et Lev.) Davis Dk.1760
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17. R. repens L. Dk. 3395

18. R. polyanthemos L. Dk. 1854

19. R. grandiflours L. Dk. 3675

20. R. constantinopolitanus (DC.) d'Urv. Dk. 3675
" 21. R. trichophyllus Chaix Dk. 3038

22. Aquilegia olympica Boiss. Dk. 3243

9. PAEONIACEAE
X 1.Paeonia wittmanniana Hartwiss et Lindl.var.nudicarpa Schipcz Dk.3273

10. BERBERIDACEAE -
1. Berberis vulgaris L. Dk. 2881

11. PAPAVERACEAE
1. Papaver orientale L. var. orientale Dk. 3235
2. P. paucifoliatum (Trutv.) Fedde Dk. 3234, 1.
X 3. P. tauricola Boiss. Dk. 3585
4. P. fugax Poiret var. platydiscus Cullen Dk. 3054
5. P. macrostomum Boiss. et Huet ex Boiss. Dk. 1806
6. P. thoeas L. Dk. 3051
7. Fumaria officinals L. Dk. 3156
8. Chelidonium majus L. Dk. 3658

12. BRASSICACEAE (CRUCIFERAE)
1. Brassica rapa L. Dk. 2966, Det. IC. Hedge
2. Sinapis arvensis L. Dk. 2968
3. Raphanus raphanistrum L. Dk. 1768
4. Cramble orientalis L. var. orientalis Dk. 3914
5. Conringia oriantalis (L.) Andrz. var. orientalis Dk. 3406
6. Lepidium perfoliatum L. Dk. 3116b.
7. Cardaria draba (L.) Desv. subsp. draba Dk. 3441
8. C. draba (L.) Desv. subsp. chalepensis (L.) O.E. Schultz Dk. 3409
9. Coluteocarpus vesicaria (L.) Holmboe Dk. 3647, 1.



10. Capsella bursa-pastoris (L.) Medik. Dk. 3110b.

11. Neslia paniculata (L.) Desv. Dk. 3085.

12. N. apiculata Fisch. Mey et Ave-Lall. Dk. 3683

13. Bunias orientalis L. Dk. 2813

14. Alyssum desertorum Staf. var. desertorum Dk. 3573

15. A. linifolium Steph. ex Willd. var. linifolium Dk. 3423

16. A. alyssoides (L.) L. Dk. 2790

17. A. minus (L.) Rothm. var. minus Dk. 3512 )

18. A. repens Baumg var. trichostachyum (Rupr.) Hayek Dk. 1750
19. A. armenum Boiss. Dk. 3333

20. A. murale Waldst. et Kit var. murale Dk. 1845

21. Draba bruniifoiia Stev. var. bruniifolia Dk. 3558

22. D. bruniifolia Stev. var. armeniaca Coode et Cullen Dk. 3456b, E.
23. D. hispida Willd. Dk. 3655

24. D. siliquosa Bieb. Dk. 3493, H.-D.

25. D. nemorosa L. Dk. 3113

26. Berteroa mutabilis (Vent.) DC. Dk. 3599

27. Arabis brachycarpa Rupr. Dk. 3549, K.-D.

28. Turritis glabra L. Dk. 3087 |

29. Barbarea plantaginea DC. Dk. 1791

30. Cardamine uliginosa Bieb. Dk. 3431

31. C. impatiens L. var. impatiens Dk. 2969, A.

32. C. impatiens L. var. pectinata (Pallas) Trautve Dk. 3643, A.
33. Hesperis matronalis L. subsp. adzharica (Tzvelev) Cullen Dk. 2814
34, Sisymbrium loeselii L. Dk. 2967

35. Descurainia sophia (L.) Webb ex Prantl Dk. 31419

36. Thiaspi arvense S. Dk. 3126

37. T. sintenisii Hausskn. ex Bornm. Dk. 3548, E.

13. CISTACEAE

1. Helianthemum nummularia (L.) Miller subsp. ovaturi (Viv.)
Schinz et Thellung Dk. 3648
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14. VIOLACEAE
1. Viola arvensis Murray Dk. 1816
2. V. tricolor L. Dk. 2883
3. V. gracilis Sibth. et Sm Dk. 3559

15. POLYGALACEAE
1. Polygala anatolica Boiss. et Heldr. Dk. 2885
2. P. transcaucasica Tamamschian Dk. 3911
3. P. alpestris Reich. Dk. 1784, A.

16. CARYOPHYLLACEAE -
1. Arenaria leptoclados (Riechb.) Guss. Dk. 3313
2. A. dianthodes Smith. Dk. 3590, L
3. Minuartia circassaica (Albow) Woron. Dk. 3123, K.-D.
4. M. micrantha Schischk. Dk. 3222

X 5. M. corymbulosa (Boiss. et Bal.) McNeill var. breviflora (Boiss.)

McNeill Dk. 3606 E.
6. M. subtilis (Fenzl) Hand,-Mazz. Dk. 3555 1.
7. M. hybrida (Vill.) Schischk. subsp. trucica McNeill Dk. 3749
8. Lepyrodiclis holosteoides (C.A. Meyer) Fenzl ex Fisch. et Mey. Dk.
3017 A. /
9. Stellaria media (L.) Vill. subsp. media Dk. 3387
10. S. holostea L. Dk. 3530
11. Cerastium chlorifolium Fisch et Mey. Dk. 3226
12. C. purpurascens Adams Dk. 3380
13. C. glomeratum Thuill. Dk. 2828
' 14. Dianthus multicaulis Boiss. et Huet Dk. 1774, 1.
15.D. hboschltmanus Ser. Dk. 3766, 1.
16. D. cretaceus Adam Dk. 2829
17.D. calocephalus Boiss. Dk. 2894

~ 18. Petrorhagia alpina (Habl.) Ball et Heywood subsp. alpina Dk. 1777

19. P. saxifraga (L.) Link Dk. 3716, A.
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20. Saponaria orientalis L. Dk. 2956

21. Gypsophila simulatrix Bornm. et Woron. Dk. 3285, E.
22. G. elegans Bieb. Dk. 3491, 1.

23. G. silenoides Rupr. Dk. 3715, K.

24, Silena italica (L.) Pers. Dk. 3150

25. S. saxatilis Sim Dk. 3130

26. S. laxa Boiss. et Kotschy Dk. 3718, 1.

27. S. viscosa (L.) Pers Dk. 3130

28. S. ampullata Boiss. Dk. 3170

29. S. vulgaris (Moench) Garcke var. vulgaris Dk. 2893
30. S. armeria L. Dk. 5039, A.

31. S alba (Miller) Krause subsp. divaricata (Reichb) Walters Dk. 2985
32. S. noctiflora L. Dk. 2999 |

33. S. conoidae L. Dk. 3593

34. Agrosteruma githago L. Dk. 1797

17. ILLECEBRACEAE

1. Hernaria incana Lam. Dk. 3142
2. Scleranthus uncinatus Schur Dk. 3506

18. POLYGONACEAE

1. Polygonum bistorta L. subsp. carneum (C. Koch) Cood et Cullen
Dk. 2905, K.-D.

2. P. lapathifolium L. Dk. 1837

3. P. persicaria L. Dk. 3592

4. P. cognatum Meissn. Dk. 2824

5. P. aviculare L. Dk. 3761

6. P. arenastrum Bor. Dk. 3307

7. P. convolvulus Dk. 2951

8. Rumex acetocella L. Dk. 1793

9. R. scutatus L. Dk. 3298

10. R. tuberosus L subsp. horizantalis (Koch): Reich Dk. 2849
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11. R. alpinus L. Dk. 2852

12. R. olympicus Boiss. Dk. 2873
13. R. cristatus DC. Dk. 2973

14. R. crispus L. Dk. 2851

19. CHENOPODIACEAE
1. Chenopodium botrys L. Dk. 3057
| 2. C. album L. subsp. album var. album Dk. 3055
3 3. C. foliosum (Monech) Acshers Dk. 3056

20. AMARANTHACEAE
1. Amaranthus retforlexus L. Dk. 3782

| 21. TAMARICACEAE
1. Tamarix smymensis Bunge Dk. 3294
2. Myricaria germanica (L.) Desv. Dk. 3402

22. HYPERICACEAE (GUTTIFERAE)
1. Hypericum venustum Fenzl. Dk. 3905
2. H. linarioides Boiss. Dk. 2799
3. H. perforatum L. Dk. 3118

23. MALVACEAE
1. Malva neglecta Wallr Dk. 3213
2. Lavatera thuringiaca L. Dk. 1808
3. Alcea calvertii (Boiss.) Boiss. Dk. 3149, E.-1.

24. TILIACEAE
1. Tilia rubra DC. subsp. caucasica (Rubr.) V. Engler Dk. 3037, K.

25. LINACEAE
1. Linum hypericifolium Salisb. Dk. 1759
2. L. tenuifolium L. Dk. 1848
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26. GERANIACEAE
X 1. Geranium lucidum 1. Dk. 3521

2. G. purpureum Vill. Dk. 2929

3. G. robertianum L. Dk. 3085

4. G. divaricatum Ehrh Dk. 2807

5. G. psilostemon Ledeb. Dk. 2807, K.-D.

6. G. collinum Setph. ex Willd. Dk. 3187

7. G. palustre L. Dk. 3369

8. G. asphodeloides Burm. fil. Dk. 3619

9. G. pyrenaicum Burm. fil. Dk. 3502

10. G. platypetalum Fich. et Mey. Dk. 2928

11. G. ibericum Cav. subsp. ibericum Dk. 2805

12. G. ibericum Cav. subsp. jubatum (Hand.-Mazz.) Davis Dk. 1748
X 13. Erodium acaule (L.) Becher et Thell. Dk. 3396, Ak.

14. E. cicutarium (L.) L'Herit. subsp. cicutarium Dk. 3513

27. BALSAMINACEAE
X 1. Impatiens noli-tangera L. Dk. 3243, A.

28. RUTACEAE
1. Haplophyllum buxbaumii (Poiret) G. Don subsp. buxbaumii Dk. 3918

29. ACERACEAE
1. Acer tataricum L. Dk. 2873 a
2. A. trautvetteri Medw. Dk. 2872
3. A. platanoides L. Dk. 2874, A.
X 4. A. campestre L. subsp. campestre Dk. 2873 b

5. A. campestre L. subsp. leiocarpum (Opiz) Pax Dk. 3399
6. A. negundo L. Dk. 3822

30. RHAMNACEAE

1. Rhamnus depressus Grub. Dk. 3069, K.
2. R. catharticus L. Dk. 3068, A.
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31. CELASTRACEAE
1. Euonymus latifolius (L.) Miller subsp. latifolius Dk. 3192, A.
2. E. europaeus L. Dk. 3828

32. FABACEAE (LEGUMINOSAE)
1. Chamaecytisus hirsutus (L.) Link Dk. 3627
2. Genista tinctoria L. Dk. 3625, A.
3. Robinia pseudoacia L. Dk. 3171
4. Astragalus cicer L. Dk. 3854
5. A. flaccidus Bieb. Dk. 4734 ‘
6. A. glycyphyllos L. subsp. glyoyphllos Giiner 5339, Det. Giiner, A.
7. A. fraxinifolius DC. Dk. 2949, 1.
8. A. microcephalus Willd. Dk. 3405 a, 1.
9. A. incertus Ledeb. Dk. 3225
10. A. fragrans Willd. Dk. 3429, 1.
11. A. frisckii Bunge Dk. 3693
12. A. czorochensis Charazde Dk. 3465, 1.
13. Vicia cracca L. subsp. cracca Dk. 3006, A.
14. V. canescens Lab subsp. variegata (Willd.) Davis Dk. 3595, 1.
15. V. villosa Roth subsp. villosa Dk. 2839
16. V. balansae Boiss, Dk. 2948, K.
17. V. sepium L. Dk. 2945, A.
18. V. pannonica Crantz var. pannonica Dk. 3722
19. V. sativa L. subsp. nigra (L.) Ehrh. var. nigra Dk. 3005
20. Lathyrus pallescens (Bieb.) Koch Dk. 1597
21. L. pratensis L, Dk. 2947
22. L. roseus Stev. Dk. 3216, H. -
23. L. rotundifolius Willd. subsp.miniatus (Bieb. exStev.)Davis Dk. 3000
24. Pisum sativam L. subsp. sativum var. sativum Dk. 3002
25. Ononis spinosa L. subsp. leisperma (Boiss.) Sirj Dk. 3004
26. Trifolium ambiguum Bieb. Dk. 2804 a. |
27. T. aureum PIL. Dk. 3347, A.
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28. T. campestre Schreb. Dk. 2942
29. T. fragiferum L. var. fragiferum Dk. 3371
30. T. repens L. var. macrorrhizum (Boiss.) Boiss. Dk. 2804 b, H.
31. T. pratense L. var. pratense Dk. 2803
32. T. ochroleucum Huds. Dk. 2802
33. T. alpestre L. Dk. 1763, A. :
34. T. arvense L. var. gracile (Thuill.) DC. Dk. 2941
35. Melilotus officinalis (L.) Desr. Dk. 3001
36. Trigonella cancellata Desf. Dk. 3440
37. Medicago lupulina L. Dk. 3009 /
38. M. x varia Martyn Dk. 1246
39. M. falcata L. Dk. 1866
40. Lotus corniculatus L. var. alpinus Ser. Dk. 2805
41. L. corniculatus L. var. corniculatus Ser. Dk. 1776
42. Anthyllis vulneraria L. subsp. boissieri (Sg.) Bornm. Dk. 3099
43. A. vulneraria L. subsp. pulchella (Vis.) Bomm. Dk. 3546
44, A. vulneraria L. subsp. polyphylla (DC.) Nyman Dk. 3111
45. Coronilla varia L. subsp. varia Dk. 2944
46. Hedysarum hedisaroieds (L.) Schinz et Thell. Dk. 3779
47. Onobrychis stenostachya Freyn subsp. sosnowskyi (Gossh.)
Hayek Dk. 3007, 1.
48. O. radiata (Desf.) Bieb. Dk. 1805
49. O. transcaucasica Grossh. Dk. 3504

33. ROSACEAE

1. Spiraea crenata L. Dk. 3187

2. Prunus spinosa L. subsp. dasyphylla (Schur) Domin Dk. 3695, A.
X 3. P. kurdica Fenzl exFritsch Dk, 3794, 1.

4. P. X domestica L. Dk. 3176

5. P. divaricata Ledeb. subsp. divaricata Dk. 1833

6. Cerasus avium (L.) Moench Dk. 1839

7. C. vulgaris Miller Dk. 3183
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8. C. mahaleb (L.) Miller var. mahaleb Dk. 3270

9. Rubus saxatilis L. Dk. 3273

10. R. caesius L. Dk. 3121

11. R. discolor Weihe et Nees Dk. 3321

12. R. canescens DC. var. glabratus (Godron) Davis et Meikle Dk. 3060
13. R. caucasicus Focke Dk. 3456 a, K. .
14. Potentilla argentea L. Dk. 3102

15. P. recta L. Dk. 1858

16. P. ruprechtii Boiss. 3224, K.-D.

17. P. thuringiaca Bernh. exLink Dk. 1753, A.

18. Fragaria vesca L. Dk. 2954

19. Sibbaldia parviflora Willd. var parviflora Dk. 3557

20. Geum rivale L. Dk. 3608

21. Agrimonia eupatoria L. Dk. 2885 b

22. Sanguisorba officinalis L. Dk. 3093

23. Alchemilla caucasica Buser Dk. 2826, K.-D.

X 24. A. minusculiflora Buser Dk. 3547, K.-D.

25. A. stricta Rothm. Dk. 3907

26. Rosa pimpinellifolia L. Dk. 2869

27. R. villosa L. subsp. villosa Dk. 3103

28. R. iberica Stev. Dk. 31818

29. R. montana Chaix subsp. woroniwii (Lonacz.). O.Nilsson Dk. 2869 a
30. R. canina L. Dk. 3356

31. R. dumalis Bthst. subsp. biissieri (Crepin) O. Nilsson var.

boissieri Dk. 3189

32. Cotoneaster nummularia Fisch. et Mey. Dk. 3509

33. Crataegus orientalis Pallas exBieb. var. orentalis Dk. 3076
34. C. microphylla C. Koch Dk. 2865, H.

35. C. pseudoheterophylla Pojark Dk. 3075, 1.
'36. Sorbus aucuparia L. Dk. 2850

+ 37.Malus sylvestris Miller subsp. sylvestris Dk. 3850
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38. M. sylvestris Miller subsp. orientalis (A. Uglitzkich) Browicz var.
orientalis Dk. 286
- 39. Pyrus communis L. subsp. communis Dk. 2860
40. P. communis L. subsp. sativa (DC) Hegi Dk. 3728
41. P. communis L. subsp. caucasica (Fed.) Browicz Dk. 1835
42. P. salicifolia Pallas var. salicifolia Dk. 3897

34. LYTHRACEAE
1. Lythrum salicaria L. Dk. 3180, A.

35. ONAGRACEAE .
1. Ludwigia palustris (L.) Elliot Dk. 3880
2. Epilobium angustifolium L. Dk. 1857
3. E. colchicum Albow Dk. 3832, K.-D.
4. E. parviflorum Schreber Dk. 3816
X 5. E. tetragonum L. subsp. lamyi (F.W. Schultz) Nyman Dk. 2992
6. E. roseum Schreber subsp. subsessile (Boiss.) P.H. Raven Dk. 2808
7. E. algidum Bieb. Dk. 3776 a, K.
8. E. hirsutum L. Dk. 3132, Det. S. Erik
9. E. ponticum Hausskn. Dk. 3776 b

36. CUCURBITACEAE
1. Cucurbita pepo L. Dk. 3018

37. DATISCACEAE
1. Datisca cannabina L. Dk. 3094

38. CRASSULACEAE
1. Sedum telephium L. subsp. maximum (L.) Krocker Dk. 3188, A.
2. S. spurium Bieb. Dk. 1834, H. |
3. S. stoloniferum Gmelin Dk. 3309, H.
4. S. tenellum Bieb. Dk. 3282
5. S. tetramerum Trauty. Dk. 3392
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6. S. pallidum Bieb. var. bithynicum (Boiss.) Chamberlain Dk. 2936,K.

39. SAXIFRAGACEAE

1. Saxifraga paniculata Miller subsp. paniculata Dk. 3511
X 2. S. sibirica L. subsp. sibirica Dk. 3228

3. S. cymbalaria L. var. cymbalaria Dk. 2925

40. HYDRANGACEAE
1. Philadelphus caucasicus Koehne Dk. 3070

41. GROSSULARIACEAE
X 1. Ribes rubrum L. Dk. 3635
2. R. biebersteinii Berl. exDC. Dk. 2683, K.
3. R. uva-crispa L. Dk. 3191
4.R. alpinum L. Dk. 2862
5. R. orientale Desf. Dk. 3459

42. APIACEAE (UMBELLIFERAE)
1. Astrantia maxima Pallas subsp. maxima Dk. 2930
2. Eryngium giganteum Bieb. Dk. 3185
3. E. campestre L. var. virens Link. Dk. 3144
4. Chaerophyllum aureum L. Dk. 3754
5. C. karsianum Kit Tan et Ocakverdi Dk. 3926
6. Anthriscus nemorosa (Bieb.) Sprengel Dk. 3691
7. Scandix iberica Bieb. Dk. 2961
8. Carum carvi L. Dk. 2811
9. C. leuccooleon Boiss. et Huet Dk. 3498
10. Chamaesciadium acaule (Bieb.) Boiss. Dk. 3561, H.
11. Pimpinella rhodantha Boiss. Dk. 2812
12. Seseli libanotis (L.) W. Koch. Dk. 2938, A.
13. Aethusa cynapium L. Dk. 3248, A.
14. Foeniculum vulgare Miller Dk. 3702
15. Conium maculatum L. Dk. 3187
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16. Bupleurum rotundifolium L. Dk. 3528
17. B. falcatum L. subsp. polyphyllum (Ledeb.) Wolff Dk. 2937, K.
18. Trinia scabra Boiss. et Noe Dk. 3534, 1.
X 19. Angelica sylvestris L. var. sylvestris Dk. 3048, A.
20. A. sylvestris L. var. stenocarpa Lallem. Dk. 3219
21. Peucedanum aegopodioides (Boiss.) Vandas Dk. 2939, A.
22. Pastinaca armena Fisch. et Mey subsp. armena Dk. 1783
23. Heracleum sphondylium L. subsp. cyclocarpum (C.Koch) Davis
Dk. 2940, K. ”
24. H. platytaenium Boiss. Dk. 3917, K.
25. H. crenatifolium Boiss. Dk. 3763
26. H. pastinacifolium C. Koch subsp. pastinacifolium Dk. 1838
27. H. appiifolium Boiss. Dk. 3286, K.-D.
X 28. Tordylium aegyptiacum (L.) Lam. 3859 Do.-Ak.
29. Astrodaucus orientalis (L.) Drude Dk. 2913, 1.
30. Caucalis platycarpos L. Dk. 2962
31. Turgenia latifolia (L.) Hoffm, Dk. 3490

43. CORNACEAE
1. Cornus sanguinea L. subsp. australis (C.A. Meyer) Jav Dk. 3064, A.
2. C. mas L. Dk. 3355, A.

44. CAPRIFOLIACEAE
1. Sambucus ebulus L. Dk. 1827
2. Viburnum lantana L. Dk. 2864
3. V. opulus L. Dk. 3272, A.
4. Lonicera caucasica Pallas subsp. caucasica Dk. 2856
3. L. xylosteum L. Dk. 2855
6. L. caprifolium L. Dk. 1840

45. VALERIANACEAE
1. Valeriana alliariifolia Adams Dk. 1826
2. V. phu L. Dk. 3250
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46. DIPSACACEAE

1. Dipsacus laciniatus L. Dk. 3021

2. D. pilosus L. Dk. 3023, A.

3. D. strigosus Willd. exRoemer et Schultes Dk. 3826, L.
4. Cephalaria procera Fisch. et Lall. Dk. 2842, L

5. Knautia involucrata Somm. et Lev. Dk. 2843, K.

6. Scabiosa crinita Kotschy et Boiss. Dk. 2844, 1.

7. S. caucasica Bieb. Dk. 3135, L.

8. S. micrantha Desf. Dk. 1799

47. ASTERACEAE (COMPOSITAE)

1. Bidens tripartita L. Dk. 3306

2. Inula helenium L. subsp. orgyalis (Boiss.) Grierson Dk. 2922, A.-K.

3. 1. orientalis Lam. Dk. 3212, K.-D.

4. 1. britannica L. Dk. 1809, A.

5. Helichrysum plicatum DC. subsp. polyphyllum (Ledeb.) Davis et
Kurpicha Dk. 1779 ‘

6. H. armenium DC. subsp. armenium Dk. 3164, 1.

7. H. arenarium (L.) Moench subsp. aucheri (Boiss.) Davis et Kupicha
Dk. 3330, L.

X 8. Gnaphalium luto-album L. Dk. 2963

9. G. sylvaticum L. Dk. 1785, A.

10. G. supinum L. Dk. 3545

11. G. stewartii C%arke Dk. 3281

12. Solidago virgaurea L. subsp. virgaurea Dk. 3148

13. S. virguarea L. subsp. alpestris Waldst. et Kit Dk. 1788, A.

14. Aster amellus L. subsp. ibericus (Stev.) Avetisian Dk. 1856, K.
15. A. caucasicus Willd. Dk. 3205, K.

16. Erigeron caucasicus Stev. subsp. caucasicus Dk. 1795, K.-D.
17. E. caucasicus Stev. subsp. venustus (Botcsh.) Grierson Dk. 3251
18. Conyza canadensis (L.) Cronquist Dk. 3837

19. Doronicum balansae Cavill. Dk. 3241, E.-K.
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20. D. oblongifolium DC. Dk. 3555
21. Senecio pandurifolius C. Koch Dk. 3620, K.

X 22. S. taraxacifolium (Bieb.) DC. var. discoideus Matthews Dk. 3778
23. S. doriifomis L. subsp. orientalis (Fenzl.) Matthews Dk. 3207, I
24. S. nemorensis L. subsp. nemorensis Dk. 3209, A.

25. S. platyphyllus Dc. var. platyphyllus Dk. 3193, K.
X 26. S. platyphyllus DC. var. glandulosus Matthews Dk. 3756, E.-K.
27. S. integrifolius (L.) Clairv. subsp. aurantiacus (Hoppe ex Willd.)
Briq. et Cavill. var leiocarpus Boiss. Dk. 3165, K.
X 28. S. integrifolius (L.) Clairv. subsp. aucheri (DC.) Matthews Dk.
3678
29. S. vernalis Waldst. et Kit. Dk. 3240
+ 30. Ligularia sibirca (L.) Cass. Dk. 3774
31. Tussilago farfara L. Dk. 3475, A.
- 32. Calendula officinalis L. Dk. 3032
33. Anthemis cretica L. subsp. iberica (Bieb.) Grierson Dk. 3381, K.-D.
34. A. marschalliana Willd. subsp. pectinata (]}oiss.) Grierson Dk.
1758, K.

35. A. tinctoria L. var. discodea (All.) DC. Dk. 3579

36. A. tinctoria L. var. pallida DC. Dk. 1762

37. A. triumfettii (L.) All. Dk. 2920

38. A. melanoloma Trautv. subsp. melanoloma Dk. 1752, E.

39. Achillea millefolium L. subsp. millefolium Dk. 1775, A.

40. A. biebersteinii Afan. Dk. 1811, 1.

41. A. cappadocica hausskn. et Bomm. Dk. 1812, L.

X 42. Tanacetum corymbosum (L.) Schultz Bip. subsp. corymbosum Dk.

3396

43, T. parthenium (L.) Schultz Bip. Dk. 2915

44.°T. parthemfohum (Willd.) Schultz Dk. 3203

45. T. punctatum (Desr) Grierson Dk. 3775, K.

46. T. coccineum (Willd.) Hayek subsp. chamaemelifolium (Somm. et
Lev.) Grierson Dk. 3110, K.-D.
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47. Tripleurospermum caucasicum (W illd.) Hayek Dk. 3235

48. T. oreades (Boiss.) Rech. fil. var. oreades Dk. 2793

49. Artemisia vulgaris L. Dk. 3813

50. A. austriaca Jacq. Dk. 3866

51. A. absinthium L. Dk. 2981

52. A. splendes Willd. Dk. 3801, 1.

53. Arctium minus (Hill.) Bernh. subsp. pubens (Babinton) Arenes Dk.
2984, A.

54. Onopordum turcicum Danin. Dk. 3028, 1.

55. O. carduchorum Bomm. et Beaverd-Dk. 3876, 1,

56. O. acanthium L. Dk. 3890, 1.

57. Circium caucasicum (Adams) Petrak Dk. 3806, K.

58. C. kosmelli (Adams) Fisch. ex Hohen. Dk. 2789

59. C. lappaceum (Bieb.) Fischer subsp. tenuilobum (C. Koch) Davis
et Parris Dk. 3805, E.-1.

60. C. vulgare (Save) Ten. Dk. 3030

61. C. echinus (Bieb.) Hand.-Mazz. Dk. 3576, 1.

X 62. C. pseudopersonata Boiss. et Bal. subsp. kusnezowianum (Somm

et Lev.) Petrak Dk. 3308, K.

63. C. simplex C.A. Meyer subsp. simplex Dk. 2912, K.-D.

64. C. rhizocephalum C.A. Meyer subsp. sinatum (Boiss.) Davis et
Parris Dk. 3252 a

65. C. arvense L. subsp arvense Dk. 3576

66. C. arvense L. subsp vestitum (Wimmer et Grab.) Petrak Dk. 321 1

67. Carduus nutaris L. Dk. 2801

68. C. acanthoides L. subsp. sintenisii Kazmii Dk. 3572, 1.

69. C. nawaschinii Bordz. Dk. 2983, K.

70. C. nervosus C. Koch Dk. 3339 a, 1.

71. Jurinella moschus Jaub. et Spach Dk. 3339, L.

72. Rhaponticum insigne (Boiss.) Wegenitz Dk. 3136, I

X 73. Centaurea wiedemanniana Fisch. et Mey. Dk. 3869, Det. F. Karaer

et Demirkusg.
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74. C. salicifolia Bieb. et Willd. subsp. abbreviata C. Koch Dk. 1773, K.

75. C. simpilcicaulis Boiss. et Huet Dk. 3618, K.

76. C. hedgei Wagenitz Dk. 2974

77. C. dealbata Willd. Dk. 3614

78. C. pulcherrima Willd. var. pulcherrima Dk. 1796

79. C. pulcherrima Willd. var. freynii (Sint.) Wagenitz Dk. 3767 .

80. C. cheiranthifolia Willd. var. pupurascens (DC.) Wagenitz Dk.
1746, K.-D.

81. C. nigrifimbria (C.Koch) Sosn. Dk. 1749, K.-D.

82. C. triumfetti All. Dk. 1750

83. C. depressa Bieb. Dk. 1807

84. Carthamus lanatus L. Dk. 3266

85. Xeranthemum annuum L. Dk. 3027

86. Echinops sphaerocephalus L. subsp. albidus (Boiss. et Spruner)
Kozuharov Dk. 3781, A.

87. E. pungens Trautv. var. transcaucasicus (ljin) Hedge Dk. 3024, 1.

88. Cichorium intybus L. Dk. 2919

89. Scorzonera seidlitzii Boiss. Dk. 3229

90. Tragopogon albinervis Freyn et Sint. Dk. 1792, 1.

91. T. aureus Boiss. Dk. 1847

92. Leontodon hispidus L. var. hispidus Dk. 1765

93. L. hispidus L. var. glabratus (W.Koch) Bisch. Dk. 2794, A.

94. L. crispus Vill. subsp. asper (Waldst. et Kit.) Rohl. Dk. 2795

95. Picris hieracioides L. Dk. 2977, A.

96. P. strigosa Bieb. Dk. 2829, 1.

97. Sonchus oleraceus L. Dk. 3026

98. Riechardia glauca Matthews Dk. 1828 a, 1.

99. Hieracium subshastulatum (Zahn) Juxip Dk. 1764, K.

100. H. chloroprenanthes Litw. et Zahn. Dk. 3288, K.

101. H. umellatum L. Dk. 2917

102. Pilosella hoppeana (Schultes) C.H. et F.W. Schultz subsp. troica
(Zahn) Sell et West Dk. 3159



103. P. piloselloides (Vill.) Sojak subsp. megalomastix (NP.) Sell et
. West Dk. 2684.
104. P.X auriculoides (A.F. Lang) Sell et West Dk. 2916
105. Prenanthes cacaliifolia (Bieb.) Beauverd Dk. 3242, K.
106. P. purpurea L. Dk. 3152, A.
107. Cicerbita rasemosa (Willd.) Beauverd Dk. 2800, K.
108. Mulgedium quercinum (L.) C. Jeffrey Sorger (11,12,13) A.
109. Lactuca serriola L. Dk. 2979, A.
| 110. Mycelis muralis (L.) Dum. Sorger (11,12,13), A.
‘ 111. Lapsana communis L. Dk. 2796
| 112. Taraxacum crepidiforme DC. Subsp. crepidiforme Dk. 3641, 1.
| 113. T. scaturiginosum G. Hagl. Dk. 2790.
| 114. T. reverstens G. Hagl. Dk. 3413, 1.
115. T. androssovii Schischkin Dk. 2791
| 116. T. aznavourii van Soest Dk. 3386 a.
117. T. buttleri van Soest Dk. 3386 b.
118. Chondrilla juncea L. var. juncea Dk. 3833
119. Crepis conyzifolia (Gouan) A. Kerner subsp. djimilensis (C.
Koch) Lamond Dk. 1761, K.
X 120. C. pannonica (Jacg.) C. Koch Dk. 3208
121. C. pulchra L. subsp. pulchra Dk. 2980
122. C. foetida L. subsp. rhoeadifoli (Bieb.) Celak. Dk. 2975
123. C. sancta (L.) Babrock Dk. 3148

48. CAMPANULACEAE
1. Campanula latifolia L. Dk. 2935, A.
2. C. rapunculodies L. subsp. rapunculoides Dk. 2810, A.
+ 3. C. trachelium L. subsp. trachelium Dk. 2997
4. C. sibirica L. subsp. hohenackeri (Fisch. et Ney.) Damboldt. Dk.
3503, K.
5. C. alliariifolia Willd. Dk. 2932, K.
6. C. collina Sims Dk. 3287, K.



7. C. tridentata Schreber Dk. 3385, K.
8. C. aucheri A. DC. Dk. 3659 b. K.

9. C. stevenii Bieb. subsp. stevenii Dk. 1757, H.
10. C. olympicum Boiss. Dk. 2809, K. ‘
11. Asyneuma amplexicaule (Willd.) Hand.-Mazz. subsp. amplexicaule
Dk. 3248, 1.
12. A. filipes (Nab.) Damboldt Dk. 3280, 1.
13. A. rigidum (Willd.) Grossh. subsp. rigidum Dk. 3098, i.

49. ERICACEAE
1. Rhododendron luteum Sweet Dk. 3758, K.
2. R. caucasicum Pallas Dk. 3540, K.
3. Vaccinium myrtillus L. 3109, A.
4.V, uliginosum L. Dk. 3610
X 5. V. arctostaphylos L. Dk. 3319, K.
6. Pyrola chlorantha Swartz Dk. 3084
7. P. media Swartz Dk. 3168
8. Monotropa hypopithys L. Dk. 3215

50. PRIMULACEAE
1. Primula vulgaris Huds. subsp. sibthorpii (Hoffmanns) W.W. Sm. et
Forrest Dk. 3359, K.
X 2. P. veris L. subsp. columnea (Ten.) Liidi Dk. 3435
3. P. veris L. subsp. macrocalyx (Bunge) Liidi Dk. 3409, A.

4. P. elatior (L.) Hill subsp. pallasii (Lehm.) W.W. Sm. et Forrest Dk.
3642, A.

5. P. algida Adams Dk. 3478

6. Androsace albana Steven Dk. 3556, H.
7. A. villosa L. Dk. 3628, A.

8. Lysimachia vulgaris L. Dk. 3919

9. L. verticillaris Sprengel Dk. 2891, H.
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10. Anagallis arvensis L. subsp. parviflora (Hoffmans. et Link.) CES.
Dk. 3344

51. OLEACEAE
1. Fraxinus angustifolius Vahl subsp. oxycarpa (Bieb. ex Willd.)
Franco ex Roche Dk. 3846, A.

52. ASCLEPIADACEAE
1. Cynanchum acutum L. subsp. acutum Dk. 1823

53. GENTIANACEAE
1. Centaurium pulchellum (Swartz) Druce Dk. 3033
2. Gentiana asclepiadea L. Dk. 3991
3. G. cruciata L. Dk. 3097, A.
4. G. septemfida Pallas Dk. 3161, H.
X 5. G. verna L. subsp. balcanica Pritchard Dk. 3226, A.
6. G. verna L. subsp. pontica (Soltok.) Hayek Dk. 3553
7. G. brachyphylla Vill. subsp. favratii (Rittener) Tutin Dk. 3553, A.
8. Gentianella ciliata (L.) Bork subsp. belpharophora (E. Bordz.)
Pritchard Dk. 3361, H.-D.
9. G. caucasea (Loddiges ex Sims) Holub Dk. 3169, K.-D.

54. CONVOLVULACEAE
1. Convolvulus lineatus L. Dk. 3582
2. C. arvensis L. Dk. 2965
3. Calystegia silvatica (Kit.) Griseb. Dk. 3198

55. CUSCUTACEAE
1. Cuscuta europaea L. Dk. 3199
2. C. epithymum (L.) L. var epithymum Dk. 3002 a
3. C. approximata;Babington var. approximata; Dk. 1965
X 4.C. approximata;_Babington var. macranthera (Boiss.) Feinbr. et
Greuter Dk. 2978
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5. C. planiflora Ten. Dk. 3195

56. BORAGIANCEAE

1, Lappula squarrosa (Retz.) Dumort. Dk. 3050

2. Myosotis sylvatica Ehrh. ex Hoffm. subsp. cyanea Vestcrgren Dk.
2846

3. M. olympica Boiss. Dk. 3542 a.

4. M. lithtospernifoila (Willd.) Hornem. Dk. 3591

5. M. sicula Guss: Dk. 3277

6. M. sparsiflora Mikan ex Pohl Dk. 3677

7. Cynoglossum officinale L. Dk. 2995, A.

8. Arnebia pulchra (Roemer et Schultes) Edmondson Dk. 3494 H.-K?

9. Buglossoides arvensis (L.) Johnston Dk. 3411

10. Echium russicum J.F. Gmelin Dk. 2887

11. E. vulgare L. Dk. 2847

12. Onosma sericeum Willd. Dk. 1804, 1.

13. O. linearilobum Hausskn. ex H. Riedl. Dk. 3912, E

14. O. tauricum Pallas ex Willd. var. tauricum Dk. 2993

15. Cerinthe minor L. subsp. auriculata (Ten.) Domec Dk. 2994

16. C. glabra Miler Dk. 3556

17. Symphytum aspemm Lepechin Dk. 2991, H -K.

18. Anchusa azurea Miller var. azurea Dk. 3507

19. Nonea karsensis M. Popov Dk. 3253, 1.

20. N. pulmonarioides Boiss. et Bal. Dk. 3629, 1.

21. N. anchusoides Boiss. et Buhse Dk. 3542, 1.

22. Asperugo procumbens L. Dk. 3638, 1.

22. Asperugo procumbens L. Dk. 3638, A.

57. SOLANACEAE

1. Solanum luteum Miller Dk. 3657
2. Datura straeonium L. Dk. 3915
3. Hyoscyamus niger L. Dk. 3221



4, H. reticulatus L. Dk. 3325, i.

58. SCROPHULARIACEAE

1. Verbascum oreophilum C. Koch Dk. 3637, 1.
2. V. phoeniceum C. Koch Dk. 3595, H.-K.

3. V. georgicum Bentham Dk. 1842 b

4. V. thapsus L. Dk. 1789, A.

5. V. varians Freyn et Sint. var. varians Dk. 1820

6. V. speciosum Schrader Dk. 2787

7. V. cheiranthifolium Boiss. var. cheiranthifolium Dk. 3059

8. Scrophularia cryptophila Boiss. et Heldr. Dk. 3010, D.-K.

9. S. capillaris Boiss. Dk. 2902, E.-K.

10. S. orientalis L. Dk. 3253

11. S. divaricata Ledeb. Sorger et Bucher [11,12,13]

12. S. scopolii (Hoppe ex) Pers. var. scopolii Dk. 3312, Do.-Ak.

13. S. scopolii (Hoppe ex) Pers. var. adenocalyx Somm. et Lev. Dk. 3374

14. S. nachitschevanica Grossh. Dk. 3751, L.

15. S. libanotica I}oiss. subsp. libanotica var. urartuensis R. Mill. Dk.
3433, 1.

16. S. xanthogloss‘éa Boiss. var. decipiens (Boiss. et Kotschy) Boiss.
Dk.3568

17. S. striata Boiss. Dk. 3438, i.

18. Linaria genistifolia (L.) M. Killer subsp. genistifolia Dk. 1794, A.

19. Digitalis ferruginea subsp. schischkinii (Ivan.) Werner Dk. 2848

20. D. ferruginea L. subsp. ferruginea Dk. 1828, A.

21. Veronica gentianoides Vahl. Dk. 1782, H.

22. V. praecux All. Dk. 3672

23. V. polita Fries Dk. 2953 a

24. V. filiformis J.E. Smith Dk. 3345, H.

. 25. V. anagallis-aquatica L. subsp. lysimachioides Boiss. Dk. 3687

26. V. anagallis-aquatica L. subsp. michauxii Lam. 2955, 1.
27. V. beccabunga L. Dk. 3686



28. V. liwanensis C. Koch Dk. 3633, K.

29. V. multifida L. Dk. 3420, 1.

30. V. armena Boiss. et Huet Dk. 3712, 1.

31. V. peduncularis Bieb. Dk. 3688, A.

32. V. officinalis L. Dk. 3186, A.

33. Melampyrum arvense L. var. arvense Dk. 3114, A.

34. M. pratense L. Dk. 3120, A.

35. Euphrasia hirtella Jorda ex Reuter Dk. 2832, A.

36. E. sevanensis juz. Sorger [11,12,13] !

37. Pedicularis caucasica Bieb. Dk. 3239, H.

38. P. wilhelmsiana Fisch. ex Bieb. Dk. 3534, K.

39. P. condensata Bieb. Dk. 3651 a

40. P. comosa L. subsp. sibthorpii (Boiss.) Boiss. Dk. 3651 b

41. P. comosa L. subsp. acmodontha (Boiss.) Boiss. Dk. 3019

42. Rhinanthus angustifolius C.C. Gmellin subsp. grandifloours
(Wallr.) D.A. Webb. Dk. 2926

43. Rhynchocorys orientalis (L.) Bentham Dk. 1850, Det. B. Yildiz

59. OROBANCHACEAE
1. Orobhanche oxyloba (Reuter) G. Beck Dk. 2972 b
2. O. coelestic (Reuter) G. Beck Dk. 3508
3. O. bungeana G: Beck Dk. 3523, H.
4. 0. armena Tzvélev Dk. 3254, 1.

60. LAMIACEAE (LABIATAE)

1. Ajuga orientalis L. Dk. 3410

2. A. reptans L. Dk. 3621

3. A. chamaepitys (L.) Schreber subsp. laevigata (Banks et Sol.) P.H.
Davis Dk. 3442 ’

4. Teucrium orientale L. var. glabresoens Hausskn. ex Bornm. Dk.
2896, 1.

5. T. polium L. Dk. 2990, 1.




34
X 6. Lamium armenum Boiss. subsp. armenum Dk. 3908, K.-D.
7. L. amplexicaule L. Dk. 3942, A.
8. L. album L. Dk. 3924, A,
X 9. L. ponticam Boiss. et Bal. ex. Boiss. Dk. 3143, L.
10. Wiedemanna multifida (L.) Bentham Dk. 3701, 1.
11. Galeopsis ladanum L. 3044, Det. A. Giiner, A.
12. G. bifida Boenn. Dk. 2838, A.
13. Leonurus quinquelobatus Gilib. Dk. 2989, A.
14. Ballota nigra L. subsp. nigra Dk. 2836, A.
15. Sideritis montana L. subsp. nigra Dk. 2838, Ak.
16. Stachys iberica Bieb. subsp. iberica var. iberica Dk. 2897, I
17. S. annua (L.) L. subsp. annua var. annua Dk. 3044
18. S. macrantha (C. Koch) Stearn Dk. 2934, K.
19. S. balansae Boiss. et Kotschy subsp. balansea Dk. 2836
20. Nepeta nuda L. subsp. nuda Dk. 1841
21. N. nuda L. su?sp. albifiora (Boiss.) Gam§ Dk. 2901
22. N. racemosa %m Dk. 1810
23. N. stenantha Kotschy et Boiss. ex Boiss. Dk. 3435, 1.
24. Dracocephalum ruyschiana L. Dk. 3197
| 25. Lallemantia peltatae (L.) Fisch, et Mey. Dk. 3667, 1.
. 26. Prunella vulgaris L. Dk. 2834, A.
‘ 27. Origanum vulgare L. Dk. 2835, A.
28. Satureja hortensis L. Dk. 3117
29. Calamintha grandiflora (L.) Moench Dk. 3131, A.
30. Clinopodium vulgare L. subsp. vulgare Dk. 2988
31. Acinos rotundifolius Pers. Dk. 3510
32. Thymus pubescens Boiss. et Kotschy ex Celak. var. pubescens
Dk. 2833
33, T. praecux Opiz subsp. grossheimii (Ronriiger) Jalas var.
grossheimii Dk. 3515
34. T. longicaulis C. Presl. subsp. longicaulis var. subisophyllus
(Borbas) Jalas Dk. 3864



35. Mentha arvensis L. Dk. 3305

36. M. longifolia (L.) Hudson subsp. longifolia Dk. 2899
37. Lycopus europaceus L. Dk. 3043, A.

38. Ziziphora clinopodioides Lam. Dk. 3154, 1.

39. Salvia brachyantha (Beordz.) Pobed. Dk. 3602, 1.
40. S. sclarea L. Dk. 3041

41. S. glutinosa L. Dk. 3045, H.

42. S. nemorosa L. Dk. 1800 ,

43. S. verticillata L. subsp. verticillata Dk. 2900, 1.

61. PLANTAGINACEAE
1. Plantago major L. subsp. major Dk. 2841
2. P. media L. Dk. 1851
3. P. lanceolata L. Dk. 2840

62. THYMELAEACEAE
1. Daphne mezereum L. Dk. 3160
2. D. glomerata Lam. Dk. 3461
3. Thymelaea passerina (L.) Cosson et Germ. Dk. 3838

63. ELAEAGNACEAE
1. Hippophae rhamnoides L. subsp. caucasica Rousi Dk. 3606

64. LORANTHACEAE
1. Viscum album L. subsp. austriacum (Wiesb.) Vollman Dk. 3861

65. EUPHORBIACEAE
1. Euphorbia stricta L. Dk. 3346, A.
2. E. falcata L. subsp. falcata Dk. 2952
3. E. myrsinites L. Dk. 3617
4. E. cheiradenia Boiss. et Hohen. Dk. 3421, 1.
3. E. sequieriana Necker subsp. sequieriana Dk. 3862, A.
6. E. virgata Waldst. et Kit. Dk. 3575
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7. E. oblongifolia (C. Koch) C. Koch Dk. 3194, K.
X 8. E. macroceras Fisch. et Mey. Dk. 3244, K.

66. EMPETRACEAE
1. Empetrum nigrum L. subsp. hermafroditum (Hagerup) Bécher Dk.
3384

67. URTICACEAE
1. Urtica urens L. Dk. 3760
2. U. dioica L. Dk. 3304, A.

1. Cannabis sativa’ L. Dk. 1818

|

;

~ 68. CANNABINACEAE

- 2. Humulus lupulus L. Dk. 3281 a, A.
|

69. JUGLANDACEAE
- 1. Juglans regia L. Dk. 3074

70. FAGACEAE
1. Fagus orientalis Lipsky Dk. 3276
2. Quercus macranthera Fisch. et Mey. ex Hoben. subsp. syspirensis
{C. Koch) Menitsky Dk. 1832
3. Q. petraca (Mattuschka) Liebl. subsp. iberica (Steven ex Bieb.)
Krassiln Dk. 2874 '
4. Q. petraca (Mattuschka) Liebl. subsp. pinnatilob (C. Koch) Menitsky
Dk. 3071
X 5. Q. vulcanica @oiss. et Heldr. ex) Kotschy Dk. 3322, D.-K.

71. CORYLACEAE
1. Carpinus betulus L. Dk. 3269, A.
2. Ostrya carpinifolia Scop. Dk. 3062, Ak.
- 3. Corylus avellana L. var. avellana Dk. 1844, A.
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72. BETULACEAE
1. Betula pendula Roth. Dk. 2773
2. B. litwinowii Doluch. Dk. 3451, K.
3. Alnus glutinosa (L.) Gaerther subsp. glutinosa Dk. 3072, A.

73. SALICACEAE
1. Salix alba L. Dk. 3415, A.
X 2. S. babylonica L. 3717, A.
3. S. caprea L. Dk. 2878
5. S. aegyptiaca L. Dk. 2875 b -
6. S. pseudomedemii F. Wolf Dk. 3003, K.
7. S. elbursensis Boiss. Dk. 2877, H.
8. Populus tremula L. Dk. 2875
9. P. nigra L. sub$p. nigra Dk. 3453

74. RUBIACEAE
1. Asperula woronowii Krecz. Dk. 3541, K.
2. A. gracilis C.A. Meyer Dk. 3836, K.
3. Galium rotundifolium L. Dk. 3318, A.
4. G. odoratum (L.) Scop. Dk. 3317, A.
5. G. rivale (Sm.) Griseb. Dk. 3520, A.
6. G. fissurense Ehrend. et Schénb.-Tem. Dk. 1754, K.
7. G. incanum Sm. subsp. eiatius (Boiss.) Ehrend. Dk. 2830, I
8. G. spurium L. subsp. spurium Dk. 3173, A.
9. G. spurium L. subsp. ibicinum (Boiss. et Hussknn. ex Boiss.)
Ehrend. Dk. 3253 b, 1. _
10. G. basalticum Ehrend. et Schdjnb.-Tem. Dk. 3016, 1.
11. Cruciata laevipes Opiz Dk. 3479, A.
12. C. taurica (Pallas ex Willd.) Ehrend. Dk. 3443, 1.

MONOCOTYLEDONES
75. LEMNACEAE
1. Lemna trisulca L. Dk. 3777
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2. L. turionifera Landolt Dk. 3081

76. LILIACEAE

1. Polygonatum verticillatum (L.) AlL Dk. 2904, A.
X 2. P. glaberrimum C. Koch Dk. 3326, K.

3. Allium szovitsii Regel, Dk. 3238, K.

4. A. schoenoprasum L. Dk. 3283

5. A. kunthianum Vved. Dk. 3129, 1.
| 6. A. fuscoviolaceum Fomin Dk. 1819
1 7. Scilla winogradowii Sosn. Dk. 3537
8. S. rosenii C. Koch Dk, 3487, K-
| X 9. S. monanthos C. Koch Dk. 3485

10. Ornithogalum oligophyllum E.D. Clark Dk. 3394
| 11. Muscari tenuniflorum Tausch Dk. 3601
i 12. M. neglectum Fuss. Dk. 3393
13. Bellevalia paradoxa (Fisch. et Mey.) Boiss. Dk. 3554
14. Lilium monadelphum Bieb. var. armenum (Miscz. et Grossh.)
Davis et Henderson Dk. 2917, K.

15. Fritillaria latifolia Willd. Dk. 3735, K.
16. Gagea taurica Steven Dk. 3483, 1.
17. G. uliginosa Siehe et Pacher Dk. L.
18. G. luteoides Stapf Dk. 3411
19. G. glacialis C. Koch Dk. 3449, I
20. Veratrum album L. Dk. 3220, A.
21. Colchicum falcifolium Stapf Dk. 3484, 1.
22. C. szovitsii Fisch. et Mey. Dk. 3482

77. IRIDACEAE ,
1. Crocus kotschyanus C. Koch subsp. suworonowianus (C. Koch)
Mathews Dk. 3370
2. Gladiolus kotschyanus Boiss. Dk. 3256, L.




78. ORCHIDACEAE

1. Dactylorhiza saccifera (Brongn.) Soo Dk. 3663, Do.-Ak.
2. D. urvilleana (Steudel) H. Baumann et Kiinkele Dk. 2910, K.
-3. D. euxina (Nevski) H. Baumann et Kiinkele Dk. 3624, K.

79. TYPHACEAE
1. Typha latifolia L. Dk. 3284

80. JUNCACEAE
1. Juncus effusus L. Dk. 2909
X 2.J. conglomeratus L. Dk. 3692
3.J. articulatus L. Dk. 3034, A.
4. Luzula pseudosudetica (V. Kracz.) V. Krecz. Dk. 3497, A.

81. CYPERACEAE
1. Carex diandra Schrank Dk. 3091, A.
X 2. C. kukkonenii {0. Nilsson Dk. 3646, 1.
3. C. oligantha Steudel, Dk. 3737, H.
4. C. orbicularis Boott subsp. kotschyana (Boiss. et Hohen) Kukkonen
var. caucasica O. Nilsson, Dk. 2901, K.

82. POACEAE
1. Elymus repens (L.) Gould subsp. repens Dk. 2958
2. Hordeum bulbosum L. Dk. 3616
X 3. Bromus pumilio (Trin) P.M. Smith Dk. 3125, 1.
4, B. tectorum L. Dk. 3505
5. B. variegatus Bieb. var. variegatus Dk. 3125, 1.
6. Avena sterilis L. subsp. ludoviciana (Durieu) Gillet et Magne Dk. 2959
7. Gaudiniopsis mdacra (Bieb.) Eig subsp. macra Dk. 3916, 1.
8. Trisetum flavescens (L.) P. Beauv. Dk. 2821, A.
9. Deschampsia caespitosa (L.) Beauv. Dk. 2967, A.
10. Calamagrostis arundinaceae (L.) Roth Dk. 3100, A.
11. Agrostis gigantea Roth Dk. 3348, A.
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12. A. capillaris L. var. capillaris Dk. 3128
13. A. stolonifera L. Dk. 2817, A.

X 14. Milium effusum L. Dk. 3343, A.

15. Alopecurus aequalis Sobol Dk. 3082, A.
16. A. myosuroides Hudson var. myosuroides Dk. 3499, A.
17. Phleum pratense L. Dk. 2916 b, A.
18. Lolium persicum Boiss. et Hohen. ex Boiss. Dk. 3015, L
19. Poa pratensis L. Dk. 3570 b, A.

| 20. P. annua L. Dk. 2819

| 21. P. compressa L. Dk. 3604

1 22. P. nemoralis L. Dk. 3682

; 23. P. bulbosa L. var. vivipara Dk. 3570

|

|

|

24. Dactylis glomerata L. subsp. glomerata Dk. 2820, A.
25. Cynosurus cristatus L. Dk. 2815, A.
26. Briza media L. Dk. 2906 ’
27. Melica picta C. Koch Sorger [11,12,13]
28. Glyceria plicata (Fries) Fries Dk. 3389
29. Stipa pontica P. Smimov Dk. 3181
X 30. Setaria viridis (L.) P. Beauv Dk. 3037
31. S. glauca (L.),Keng. Dk. 3897
32. Bothriochola ilschaemum (L.) Keng. Dk. 3897
33. Zea mays L. subsp. mays Dk. 3018

SONUC VE TARTISMA

Aragtirma alaninda 4 yil iginde toplanan 1488 bitki 6rneginin
incelenmesi sonucu 82 familya, 333 cins, 720 tiir, 18 alt tiir ve 12 varyete
olmak iizere toplam 750 takson saptanmustir. Bagka aragtircilarin topladig1
bizim saptayamadifimiz 6 tiiriin ilavesi ile cins say1si 336, tiir say1s1 726
ve takson sayis1 756 olmaktadir. 726 tiiriin, 9'v Pteridophyta, 717'si
Spermatophyta divizyosuna aittir. Gymnospermae alt divizyosu 7 tiir,



Angiospermae alt divizyosu 710 tiir igermektedir. Angiospermler'in 638'i
Dicotyledones, 72'si ise Monocotiledones sinifina aittir.

Bagka Aragtiricilarin Saptadigi Bizim Toplayamadigimiz
Taksonlar ve Toplayicilari. '

1. A lus gl hyllos L. subsp. glycyphyllos
A. Giiner, 1983,

2. Mulgedium gquersinum (L.) C. Jeffrey
F. Sorger et Buchner, 1982,

3. Mycelis muralis (L..) Dum.
F. Sorger et Buchner, 1982.

. Euphrasia sevanensis Juz.
F. Sorger et Bucﬁner, 1982.

. Scrophularia divaricata Ledeb.
F. Sorger et Buchner, 1982.

6. Melica picta C. Koch
F. Sorger et Buchner, 1982.

o

(7]

Bunlan toplayamamzin nedeni aragtirma alaminda toplanan
materyal yanh§ adlandinlmg; veya érnekler toplanmamug olabilir.

Aragtirma Alaninda Toplanmis Tiirkiye Florasi I¢in Yeni
Taksonlar

1. Campanula trachelium L. subsp. trachelium
Titrkiye igin yeni alttiir [6]. '

2. Ligularia sibirica L.
Tiirkiye i¢in yeni cins ve tiir [6].

3. Malus sylvestris L. subsp. sylvestris
Tiirkiye igin yeni alttiir [6].

41
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Hayat formlarna gore, 440 (% 60.6) hemikriptofit, 132 (% 18.1)
terofit, 80 (% 11) kriptofit, 62 (% 8.5) fanerofit, 12 (% 1.6) kamefit
oldugu saptanmugtir [6, 24]. Tablo 6.1'de goriildiigii gibi karasal iklimin
hitkiim siirdi§ti Dogu Anadolu bolgesinde yapilan 2, 3 ve 4 nolu
¢aligmalarda Iran-Turan elementler ilk sirada yer alir {3, 4, 6). Karadeniz
bblgesinde yapilan 5, 6 ve 7 nolu gahgmalarda ise Avrupa-Sibirya
elementleri birinci sirada yer alir. Dofu Anadolunun kuzeyinde yer alan |
aragtirma alanimizda ise Avrupa-Sibirya elementleri ilk sirada yer alir.
Bunun nedeni arazinin topografik yapisimin ganak geklinde olmas,
(Sekil 1.1) batisinin Karadenizden gelen nemli riizgarlara agik olmasi ve
ikliminde kurak devrenin bulunmamasidir (Girig, Sekil 2.2). Aragtirma
alan:ndaki endemizm oramnin (% 3) diigiik oldugu gériilmekiedir. Bunun
nedeni alanin endemik merkezlerden uzak olup topografyas: Sovyetler
Birli§i'ne dofru meyillidir ve sininn hemen yaninda yer almaktadir.
Siyasi bir sinir s6z konusu oldugu i¢in endemizm oram diigmektedir
(cografik sinir siyasi sinirla boliinmiigtiir). Alanda toplanan 22 endemik
tiriin 9 tanesi Karadeniz, 4'ii Iran-Turan, 8' Tiirkiye'ye endemik ve 1
tanesi Dogu Akdeniz elementidir [6]. Tablo 6.2 incelendiginde en biiyiik
ilk on familyada Asteraceae familyas: ilk sirada yer almaktadir. Bunun
nedenleri bu familya jiiyelerinin ekolojik hoggorii simrlarinin genig olmasa,
tohumlarnnin kolaycai yayilabilme 6zellifine sahip olmas: ve Tiirkiye'nin
en biiylik familyas: olmas: sayilabilir {7, 23]. Ikinci sirada yer alan
Fabaceae familyasi, Tiirkiye'nin ikinci biiyilk familyasidir [7, 25].
Tiirkiye'nin tigincii biiyiik familyasi, Lamiaceae ise iigiincii sirada yer
aldifa goriilmektedir [7, 25]. Kuzey yarnim kiirenin 1iman bolgesinde en
biiyiik yayilig1 gdsteren Rosaceae familyas: ise doérdiincii sirada yer
almaktadir {25]. Tablo 6.2'de goriildiigii gibi, Iran-Turan Fitocografik
Bolge iginde yer alan 2, 3, 4 nolu gahgmalarda, Rosaceae familyas: son
siralarda yer almaktadir. Avrupa-Sibirya Fitocoprafik Bolge iginde yer alan
difer ¢aliymalarda ise Rosaceae familyasinin ilk siralarda yer almasi
yukanidaki goriige uygun diigmektedir. Ihman kugakta genig yayilig
gosteren Poaceae fam11yas1 ise Avrupa-Sibirya Fltocograﬁk Bolge i¢inde
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Tablo 6.2. En Cok Tiir Igeren ik 10 Familyamn Diger Aragtirmalarla Kargilaghnimasi

Cicek Dag Rize Florasi Kagkar Daja
YAPILAN ARASTIRMALAR | (Posof/Kars) | (Rize) (Rize)
| YAPILAN ARASTIRMALAR 1 3 6
TOPLAM TUR SAYISI 726 1430 1024
FAMILYA ADI PﬁE‘EEE%E
| TOP. TUR S, ORANI (%) 15.8 129 17 17.2 12.52 13.18
" " " Fabaceae Fabaceac Brassicaceae Poaceae Poaceae Poaceae
" 6.3 9 8.34 89 107 6.54
Lamiaceae Lamiaceae Fabaceae Fabaceae Rosaaceae Rosaceae
5.1 8.6 803 14 496 5.86
Rosaceae Brassiacaceae | Lamiaceae Caryophyllaceae Fabacecae Fabaceac
5.3 8.6 6.71 1.3 476 5.76
crophulariaceae [Caryophyllaceae Caryophyllaceae | Lamiaceae Brassiacaceae Scrophulariaceae
53 58 6.45 62 441 4,69
" Brassiaceac  [Boraginaceae Liliaceae Scrohhulariaceae { Scrophulariaceae Lamiaceae
46 48 472 49 441 4.3
Paryophyllaceae | Apiaceae Rosaceae Brassiacaceae Lamiaceae Brassiacaceae
46 45 4,56 4.1 427 42
Poaceae Poaceae Poaceae Rosaceae Cyperceae Caryophyllaceae
4,5 43 409 31 392 4
Apiaceae’ Scrophulariaceae] Apiaceae Boraginaceae | Caryophyllaceae Cypaceae
44 42 393 3.7 385 342
Ranunculaceae Rosceae Boraginaceae Liliaceae Apiaceae. Apiaceae .
3.0 4 3,93 3.6 32 322
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yer alan 4, 5 ve 6 nolu ¢aligmalarda ikinci swrada, difer ¢aliymalarda ise
son siralart iggal etmektedir. 2 ve 3 nolu galigmalar harig digerlerinin
hepsinde Scrophulariaceae familyas: orta siralarda yer ahr. 4 nolu
¢alismada ilk 10 siralamaya giremeyen Apiaceae difer tiim galmalarda son
swralarda yer almaktadir. Ranunculaceae familyas: ise sadece 1 nolu
¢aligmada son siray1 iggal etmis olup, dierlerinde siralamaya girmemistir.

Aragtirma sonunda Apiaceae familyasinda Ch hyllum cinsine
ait bir rnefin bilim diinyas: igin yeni oldugu saptanmugtir. Bu 6rnek
Chaerophyllum bulbosum tiiriine -yakin olmakla birlikte yaprak
segmentlerinin tam kenarli, 151n sayisinin 17-18, semsiyeciklerin
¢ounlukla fazla gigekli olmasi, brakteciklerin siliat olmas1 ve mor
anterleriyle farklihk gostermektedir.

Bu 6rnek aym zamanda Chaerophyllum karsianum Kit Tan et

Ocakverdi tiiriine de yakinlik gostermekte ancak bu tiirden de 1gin
sayisinn fazla olmasiyla, petallerinin beyaz olusuyla, petal ucunun
apikulat ve ige dogm kivrik-olusuyla 've bu kisinr-asimetrik olusuyla,
yaprak segmentinig diiz olmasiyla ve anterlerinin mor oluguyla
aynlmaktadir. Bu tiirler ilgili gahgmalar devam ediyor.

Onemli bulgulardan bir digeri de Ligularia cinsinin tilkemizden ilk
kez toplanmug olmasidir. Tiirkiye igin yeni bir cins olan Ligularia
Avrupa'da olduk¢a yaygindir ve yakin oldufu cins Senecio olup bu
cinsten taban ve gbvde alt yapraklarimin saplarinin tabanda genig bir kin
olugturmas: ve spikaya benzer gicek durumuyla ayrilmaktadir [23].
Takson say1s1 bakimindan bir diger katk ile Campanula trachelium L.
tiirliniin alt tiirii olan subsp. frachelium'dur. Tiirkiye igin yeni olan bu alt
tiir, Floradaki diger alt tiir olan subsp. athoa. (Boiss et Heldr.) Hayek'den
pedisellat gicekleri ve daha biiyiik korollasiyla (24-26 mm) aynlmaktadir
[22, 23]. Tiirkiye icisl yeni olan Malus sylvestris Miller subsp. sylvestris
alt tiirii subsp. orientdlis (A. Uglitzkich) Browicz'ten olgun yapraklarinin
tliysiiz ve yaprak tabaninin yuvarlak olmasiyla ayrilmaktadir [22].
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Diger taraftan aragtrma alaninda saptanan bitkilerden 44 tanesi de

A9 karesi i¢in yeni kayit durumundadir [11, 12, 13].

Bu bulgularla Tiirkiye Florasina gerek takson say1si bakimindan

gerekse yayihg alanlan bakumindan belirli Sigtide katkida bulunulduguna

inaniyoruz.
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OZET

Hacettepe Universitesine bagli Beytépe Kampilsil, gehrin 12 km kadar
batisinda yer almaktadir. Baglangicta korunmug bir I¢ Anadolu bozkiri
glrinlimdndeki kampils sahasimin, sonraki yillarda yaprlan apaglanduma
cahigmalanyla yanisindan fazlas: ormanlik alana d&nﬂsmﬁstﬁr

Caligma sonunda 55 familya ve 243 cinse ait 425 tiir saptanmigtir.
Bitkilerin 61 tanesi (% 14) endemiktir. Fitocofrafik elementlerin dafilum ise
Iran-Turan 120 (% 29), Avrupa-Sibirya 21 (% 5) ve Akdeniz 15 (% 4)
geklindedir. Tehlike smiflan acisindan 48 tir pg. 6 tiir R kategorisine
girmektedir. 71 ukmmmlgmyemkayltdurumundadn 79 bitki ise Ankara
tlinden 1lk kez toplanmig olmaktadsr.

Anahtar Kelimeler: Flora, Kamplis florasi,

FLORA OF THE BEYTEPE CAMPUS (ANKARA)

SUMMARY

Beytepe campus of Haceitepe University is located at 12 km west of
Ankara. Formerly, the campus area had the appearence of 2 protected Central
Anatolian step but in the following years, more than half part of the area
changed into forest land with the afforestation.

At the end of the study, 425 species are established belonging to 55 family
and 243 genera. 61 of the total plants (14%) are eridemic to Turkey The number
andthemuoofﬂwphytogeograpmcalelemamlmno-'rmanm 120(29%),
Euro-Siberian 21 (5%) and the Mediterranean 15 (4%). 48 plant species are in pt
and 6 species aré R categories according to the Red-Data Book categories. 71
phntspecxesarenewfmﬂw&sqmandﬁplmtspeclamnewforthe
pxovnweofAnkam.

Key Words: Flora, Campus flora.

(1) Haceuepe Universitesi,Fen Fakiltesi, Biyoloji Bolimi, Beytepe-ANKARA/TURKIYE
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GIRIS

Ulkemizde 19601 yillardan bu tarafa gok sayida lokal floristik
gahsmalaim yapildigimi gorilyoruz (Demiriz, 1993). Ulke Florasina
katkida bulunmak amaciyla bu galigmalar gofunlukla kirsal alanlarda,
floras: bilinmeyen veya az bilinen daglik alanlarda yiiriitiiliiyordu. Ancak
son yillarda bu tip galigmalar incelendiginde inceleme alanlaninmin daha
farkli boyutlara kaydifim gérmekteyiz. Ornegin bir park florasi, gél
florasi, gehir floras1, Ozel ¢evre Koruma bolgesi florasi, baraj florasi,
Milli Park floralari, Tarihi ve Turistik alanlann florasi, ada floras: ve
nihayet kampus floralan gibi farkh&boyutlardaki floristik galigmalar gesitli
dergilerde yayinlanmgtir ve bazilan da heniiz sonuglanmamugtir,

Son yillarda yeni agilan iiniversitelerin, kampiis halinde ve gehrin
disinda, dogal alanlarda inga edilmesi, kampiis alanlarinin korunmug alan
nitelifinde olmasi1 o y&renin dogal vejetasyonunu, floristik kompozis-
yonunu tam olarak inceleme firsatim dogurmustur. Ornegin Beytepe
kampilsti tipik I¢ Anadolu stepinin giiniimiizdeki korunmug bir kesiti olup
kampiis florasin1 tam olarak inceleme olanag yaratmigtir, Difer taraftan
bir taksonomistin gevresindeki dofal bitki ortiisiinii hemen tanima arzusu
ve aynica galigiimasinin kolaylifh taksonomistleri bdyle bir galigmaya
itmektedir. Beytepe kampiisii Mayis ve Haziran aylarinda zengin bir step
mozayigi olugturmakta ve dgrenciler igin diger iiniversite kampiislerinde de
oldugu gibi canh bir laboratuvar olugturmaktadir. Bu nedenle egitim
amaciyla da gevre florasimin tespiti bir zorunluluk haline gelmigtir. Bu
konuda halen yayimnlanmig durumdaki 2 galiymadan birisi Sivas
Cumhuriyet Universitesi kampiisti [18], digeri de 19 Mayis {iniversitesi
Kurupelit Kampiis Alan: [16] ile ilgilidir. Yakn bir gelecekte bunlara
yenileri de eklenmis olacaktr. | ’
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” Aragtirma Alaninm Tamm

Aragtirma alamt Ankara il simin iginde, belediye miicavir alam
simrlan iginde, gehrin bati kesiminde yer almaktadir. Fitocografik yonden
Iran-Turan bdlgesinde bulunan alan kareleme sistemine gore B4 karesinde
yer almaktadir [6). Kampus, Ankara-Eskigehir karayolunun 11. km'sinden
iﬁbaien 4 km giineyde yer almaktadir. Kuzeyinde Toprak-Su*baraj géleti
ve dencm; tanim alanlan, giineyinde Lodumlu kdyli ve Ankara gimento
fabrikas1 tag ocaklan, batisinda askeri alanlar ve Umitk8y-Cay yolu
- yerlesim alanlan ve gesitli kooperatif arazileri, dogusunda ise Bilkent
" Universitesi kampiis alam yer almaktadir. Inceleme alamimn boyutlar
kuzey-giiney ySniinde 6 km, dofu-bat1 yoniinde ise 4 km kadardir. 12
km? genisligindeki alanin dogal bitki 6rtiisii step olup seyrek olarak Pyrus
elaeagnifolia, Elaeagnus angustifolia, Jasminum fruticans,
Crataegus orientalis, Rosa canina gibi afa¢ ve calilar yer
almaktadir. Bu odunlu bitki kahntilan, Karagam ormaninin regressif
gelisim basamaklan g&z &niine alindifinda Karagam ormamnin defisik
boyutlardaki tahrip evrelerini yansitmaktadir [4]. Sayilan odunlu
elementlerin ¢ok seyrek olugu, buna kargin Astragalus angustifolius
bagta olmak iizere difer step bitkilerinin baskin durumda olmas regressif
geligimin son safhalarins ortaya koymaktadrr. B

Kampiis alaninin baglangigta, 1970'li yillanin baginda yaklagik
olarak 3/4'linii step bitkileri olugtururken bugiin bu oran gerek {iniversite
yapilagmasinin artmas1 ve gerekse Orman 1daresi tarafindan agaglandirma

- ¢cahgmalanyla biiyiik dlgiide defigmigtir. Yerlegimin ilk yillarda kampiisiin
batisindaki Maslak Vadisi ve gevresi, kuzeyde ise Toprak-Su sinirina
kadar olan alan afaclandinlmgken 1990 yihinda kampusun dofusundaki
Oflaz vadisi ve gevresi "Genglik Ormam™ adh altinda afaglandinlmugtir.
Bdylece dopal step floras: biiyiik Slgtide ortadan kalkma durumuna
gelmigtir,
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Kampiis kuzey-giiney dogrultusunda meyilli olup en diigiik
yiikseklik giineyde 850 m, en gok yiikseklik ise Lodumlu koyii
tepelerindeki tag ocaklannda 1100 m'yi bulmaktadir. Ana kaya tiimiiyle
kalker olup pliosen yaghdir. Bu anakayanin arasina yer yer katilan grovak
ve gistik yap1 dere yamaglannda goriilebilir. Bu yapilarin en iistiinde ise
geng aliivyon serileri kil, kum ve gakil halinde yer alir (Akdogan, G.
1975). Topografya olarak giineyden kuzeye dofru % 5-15 arasinda
degisen bir meyile sahip olan alan kampiisiin dofusunda Maslak, batsinda
ise oflaz vadileriyle yine giliney-kuzey yoniinde pargalanmugtir. Bu
vadilerde ise vejetasyon bakimindan galeri ormam ad: verilen ve sadece
vadi tabanindaki sulak alanda gbriilen bir vejetasyon ¢esidi yer aiir. Bu
vejetasyonun elemanlann Salix babylonica, 8. nigra, S. caprea,
Populus alba, P. tremula gibi tiirler olup bunlann arasina yer yer
Elaeagnus angustifolia, Crataegus monogyna, Berberis
vulgaris gibi ¢al tiirleri kangmaktadir, S6z konusu mezofil tiirler dogal
olmayip, sonradan dikilen ve zamanla dofal vejetasyonun bir pargasi
haline gelen bitkilerdir.

Alanin iklimi incelenirse, Martonne ve Gottman tarafindan
geligtirilen kurakhk indisinin I=8,41 oldugu goriiliir (Cetik, 1985). Buna
gore alanda Yan kurak bir iklim tipi mevcuttur. Yags rejimi incelendifinde
ise IKSY tipi bulunur yani engok yafish mevsimler sirasiyla llkbahar,
Kig, Sonbahar ve Yazdir. Bu aym zamanda Ig Anadolu bolgesinin de tipik
yapi§ rejimi olup Akman'a gére Dofu Akdeniz yagis rejimi 2 tiptir [3].
. Emberger yafig-sicaklik emsali (Q) 38.3 olup biyoiklim tipi olarak Yan
Kurak alt gok Soguk Akdeniz iklim tipine girmektedir. Bu nedenle bilgede
atropojen karakterli sekonder step vejetasyonu baskindir [3].

Alandaki yaBs ile ilgili baz deferler

Mevsimsel yagig:

Iikbahar 142 mm En yiiksek yagis: 510 mm (1983)
Kig 111 mm En diigiik yagig: 330 mm (1990)
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Sonbahar 92 mm 10 y1llik yafsg
Yaz . 80 mm ortalamas1 : 371 mm

Alandaki sicaklikla ilgili bazi degerler

Onvyﬂhk sicaklik ortalamast :12,3°C
En yiiksek ortalama sicakhik :12°C
En diigiik ortalama sicaklik :10,3°C
En yiiksek sicaklik :39°C
En diigiik sicaklik :-21,5°C

Aragtirmamin Amaci:

Kampiis alamindan bitki toplama ¢aligmalan ilk yerlegimi takip eden
yilarda yani 1975 yilindan itibaren baglamig ve 1980 yilina kadar da
siirmtigtiir. Ayrica son yillara kadar da gzlemlerde bulunup farkh bitkiler
listeye alinmigtir. BSylece alan florasinin baglangigtaki durumu ile gimdiki
- durumu veya gelecekteki durumu arasindaki farklihf: saptama olanaf1
dogmugtur. Ornegin baglangigtaki dofal step floras: ile su andaki
yapilagma ve afag¢landirma ¢aligmalari sonunda biiyiik Sl¢iide deBisen
floristik yapiy1 kargilaghrma olanaf dofmus olmaktadir. Difer taraftan
gevredeki bitkilerin taninmasiyla $frencilere uygulamali laboratuvar
caligmas1 yapma olanaf: elde edilmig, buna ek olarak Sgrencilere gigek
sevgisi, dofa sevgisi ve giderek gevre bilinci olugturulmasina gahgilmgtir,
Floristik ySnden diger bir amag ise, Tiirkiye Florasina gerek yeni yayihg
alanlari bulmak gerekse yeni taksonlar kazandimaktir. Zira en umulmadik
alanlardan yeni bulgular ¢ikabilmektedir (Erik ve Akaydin, 1994). Son
olarak da alanda yer alan endemik tiirlerin tehlike simflarinin saptanarak
bu gibi tiirlerin durumlanmin belirlenmesi amaglanmigtr,



MATERYAL VE METOT'

Aragtirmanin materyalini alandan toplanan toplam 1000 civarindaki
bitki 6rnei olugturmaktadir. Bu mnekler, vejetasyon devresi baglangica
olan Mart ay1 bagindan itibaren Kasim ayina kadar olan dénem iginde
toplanmugtir. Her ne kadar alan sinin olarak kampiis sinin esas alindiysa
da dogada bitki yayihsi bu simirin digina da tagtif: igin toplamalarin
noksan olmamas: igin ya da siireklilifin olabildigi kadar bozulmamas igin
kampiis siniri digina da gikilmigtir. Kampiis sahasinin incelenmesi
oldukga kolay oldufundan toplamalar graziden haftalik olarak yapilmig ve
boylece tiim bitkilerin toplanmasina galigilmmgtir. Toplama galigmalan
1975 yilinda baglayip son yillara kadar devam ettifinden baglangigta
florada yer almayan ve sonradan gegitli gekillerde alana yayilan baz ruderal
bitkiler de floraya eklenmis olmaktadir. Caligmanin amaci dogal floray:
tespit etmek oldupundan dogallifin bozulmamas: ve spektrumlarda
oranlann etkilenmemesi igin kiiltiir bitkileri de§erlendirmeye alinmamg
ancak toplu olarak son kisimda liste halinde verilmistir.

Toplanan 6rneklerin adlandinimasinda bagta Tiirkiye Floras: [6]
olmak iizere Avrupa Floras: [15], Italya Floras1 (Pignatti, 1982) ve Irak
Floras1 [17] gibi eserlerden yararlamlmgtir. Bitki listesinde familyalar,
kullammin daha pratik olmas: amaciyla alfabetik olarak siralanmigtir.
Familya igindeki cinsler ve cins iginde tiirler de yine alfabetik siraya gtre
verilmigtir. Araghrma alam B4 karesinde ve Ankara ilinin Cankaya ilgesi
simrlarinda, Beytepe kampiisiinda yer aldifindan her defasinda bu
bilgilerin yeniden yazilmas: yerine ve ayrica incelenen alan gok kiigiik
oldugundan yiikseklik ve habitat bilyiik 8lglide farklihk gdstermediginden
habitat bilgisinin de aynntih olarak yaziimasi yerine tiirlerin yanina sadece
toplama tarihinin ve toplayici numarasinin belirtilmesi yeterli gérillmiigtiir.
Alanin endemizm durumunun ve bitkilerinin fitocografik dagihmlanimin
degerlendirilebilmesi amaciyla en sonda endemizm durumu ve fitocografik
clement gegitleri eklenmigtir.
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Florada yer alan tiirlerin tiir ve cins anahtarlan ayrica 6grenciler igin
laboratuvar kilavuzu geklinde hazirlandifindan burada verilmesine gerek
duyulmanmugtir. Tartigma kisminda floristik analiz yapilmig bulgular yakin
yoredeki ¢aligmalarla kiyaslanmgtir. Aynica tehlike simflan agisindan
kritik durumdaki bitkiler liste halinde verilmigtir.

Metinde kullanilan baz kisaltmalar:

End -: Endemik

Ir.-Tur. : Iran-Turan elementi

Av.-Sib. : Avrupa-Sibirya elementi

Akd. : Akdeniz elementi

E : Erik

AlY : Ankara icin yeni
BULGULAR

Divisio: PTERIDOPHYTA
EQUISETACEAE

Equisetum hyemale L.
Golet kenarlan, 20.4.1993, Yildirnml 15708

Divisio: SPERMATOPHYTA
ACANTHACEAE

Acanthus dioscoridis L. var. perringii (Siehe) E. Hossain
step, 15.6.1990, E 5185. Endemik

A. hirsutus Boiss. _
Maslak vadisi, 29.5.1985. E 5186. Endemik. Ir-Tur.
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AMARANTHACEAE

Amaranthus refroflexus L.
Maslak vadisi, 19.7.1975, E. 1993,

APIACEAE

Artedia squamata L.
step, 30.6.1975. E 1334

Astrodaucus orientale (L.) Drude
step, 30.6.1975, E 1332. Ir-'ifurf

Bifora radians Bieb,
step, 20.6.1980, E 1476, 1980.

Bupleurum sulphureum Boiss. et Bal.
step, 14.7.1980. E 1493, End. Ir-Tur. AIY

'B. croceum Fenzl
step, 9.6.1975, E 1273. Ir-Tur. A1Y

B. rotundifolium L.
step, 9.6.1975, E 1223, 31.5.1975.

Caucalis platycarpos L.
step., 9.6.1975. E 1224,

Daucus carota L.
step, 30.6.1975, E 1333.

Echinophora tenuifolia L. subsp. sibthorpiana (Guss.) Tutin
Maslak vadisi, 11.8.1975, E 1369, Ir-Tur., AIY

E. tournefortii Jaub. et Spach
Maslak vadisi, 11.8.1975, E 1399, Ir-Tur.
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Eryngium campestre L. var. virens Link
Maslak vadisi, 11.8.1975, E 1397.

E. falcatum Delar
step, 18.8.1988, E 5190, Akdeniz, AlY

Falcaria vulgaris Bernh.
step, 10.7.1975, E 1382, 1401.

Lisaea strigosa (Banks et Sol.) Eig.
step, 9.6.1975, E 1277, Ir-Tur.

Malab‘aila secacul Banks et Sol.
step, 16.6.1975, E 1315.

Orlaya daucoides (L.) Greuter
Yol kenarlari, 30.5.1975, E 1084, Akdeniz

_Pastinaca sativa L. subsp. urens (Req. ex Godron) Celak

Maslak vadisi, ¢ayir, 11.8.1975, E 1412 AlY

Turgenia latifolia (L.) Hoffm.
step, 17.6.1986, ES191

- ARISTOLOCHIACEAE

Aristolochia maurorum L.
step, 14.5.1975, E 1100, Ir-Tur.

APOCYNACEAE

Vinca herbacea Walst. et Kit
Maslak vadisi, 13.5.1975, E 1012



ASTERACEAE

Achillea biebersteinii Afan.
step, 30.6.1975, E 1362, Ir-Tur.

A. phrygia Boiss. et Bal.
step, 14.7.1980, E 1521, End, Ir-Tur.

A. setacea Waldst et Kit
cayir, 16.6.1975, E 1311, Av-Sib.

=

A.wilhelmsii C. Koch
Yol kenan, 30.5.1975, E 1072, Ir-Tur.

Acroptilon repens (L.) DC.
step, 16.6.1975, E 1290, Ir-Tur.

Anthemis armeniaca Freyn et Sint.
maslak vadisi, 13.5.1975, E 1004, End, Ir-Tur.

A. austriaca Jacq
step, 22. 5. 1975, E 1130

A. fumariifolia Boiss.
Baraj gevresi, 14.5.1975, E 1092, End. Ir-Tur.

A. tinctoria L. var tinctoria
step, 30.6.1975, E 1339

A. tinctoria L. var. pallida DC.
yol kenarlan, 15.6.1986, E 1232

A. wiedemaniana Fisch. et Mey.
step. 14.7.1976, E 1469, End.



Arctium minus (Hill)Bernh. subsp. pubens (Babington) Arenes
yol kenarlar, 15.9.1983, E 1530, Av-Sib, ALY

Artemisia scoparia Waldst et Kit
step, 9.10.1987, E 3886

Bidens tripartita L.
cayir, 10.7.1975, E 1367

Carduus nutans L. var.nutans
yol kenarlar1 30.5.1975, E 1058

C. pycnocephalus L. subsp albidus (Bieb.) Kazmi
yol kenarlan, 16.6.1975, Erik 1307

Carlina oligocephala Boiss. et Kotschy subsp oligocephala
Maslak vadisi, 11.8.1975, E 1398

Centaurea carduiformis DC. subsp. carduiformis
caymr, 30.6.1975, E 1349,

C. depressa Bieb.
step, 28.5.1975, E 1206

C. drabifolia Sm. subsp.drabifolia B (Bornm.) Wag.
step, 14.7.1980, E 1516

C. iberica Trev. ex Sprengel
step, 14.7.1980, E 1506

C. pichleri Boiss. subsp. pichleri
¢ayir, 14.5.1975, E 1098

C. solstitialis L. subsp. solstitialis
yol kenarlan, 11. 8. 1975, E 1418




61

C. triumfetti All. |
yol kenarlan, 16.6.1975, E 1327

C. wurvillei DC. subsp. urvillei
Maslak vadisi, 4.6.1975, E 1256

C. virgata Lam.
Maslak vadisi, 11.8.1975, E 1402

Chardinia orientalis (L..) O. Kuntze
cayr, 16.6.1975, E 1318. tr-Tur.

Chondrilla juncea L. var. acantholepis (Boiss.) Boiss.
step, 11.8.1975, E 1413

Cichorium ihtybus L.
yol kenarlan, 9.6.1975, E 1270

Cirsium arvense (L.) Scop. usbsp. B (Wimmer et Grab.) Petrak
cayrr, 30.6.1975, E 1348

C. alatum (Gmelin) Bobrov subsp.pseudocreticum Davis et
parris
su arklari, 14.7.1980, E 1508. End. Ir-Tur.

Conyza canédensis (L.) Cronquist
step, 27.11.1987, E 5195 AlY

Crepis foetida L. subsp. rhoeadifolia (Bieb.) Celak
step, 9.6.1975, E 1272

C. foetida L. subsp. commutata (Spreng.) Bobrock.
step, 9.6.1975, E 1129
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C. macropus Boiss. et Heldr.
Beytepe kdyii 6.8.1994 Dénmez 4136, End., Ir.-Tur.

Crupina crupinastrum (Moris) Vis.
step, 20.6.1980, E 1483

C. vulgaris Cass.
step, 28.5.1975, E 1177

Echinops pungens Trautr. var. pungens
step, 23.7.1986, E 5196, Ir-Tur. AtY

E. ritro L
step, 20.7.1986, E 5197

E. viscosus DC. subsp. bithynicus (Boiss.) Rech. fil.

-Maslak vadisi, 11.8.1975, E 1400, AlY

Helichrysum arenarium (L.) Moencix subsp aucheri (Boiss.)
Davis et Kupicha
step, 10.9.1975, E 1374, End, Ir-Tur.

Jurinea pontica Hausskn et Freyn ex Hausskn.
step, 14.7.1980, E 1515, End, Ir-Tur.

Inula montbretiana DC.
step, 14.7.1980, E 1517, Ir-Tur.

L. oculus-christi L.
step, 11.8.1975, E 1406, Av-Sib.-

1. salicina L.
step, 11.8.1975, Yildinnmh 4522, Av-Sib.
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Lactuca aculeata Boiss. et Kotschy ex Boiss.
step, 8.9.1983, E 1527, Ir-Tur.

L. serriola L.
step, 8.9.1983, E 1526, Av-Sib.

Leontodon hispidus L. var. hispidus
Maslak vadisi, 4.6.1981, E 1246, Av.Sib.

L. oxylepis Boiss. et Heldr. var. oxylepis .
step, 14.7.1980, E 1520, Akd: ALY

Onopordum turcicum Danin
yol kenarlan, 8.9.1983, E 1529, Ir-Tur.

Pulicaria dysenterica (L.) Cass
Maslak vadisi, 11.8.1975, E 1406

Scariola viminea (L.) F.W. Sch.
Maslak vadisi, 11.8.1975, E 1403

Scolymus hispanicus L.
yol kenarlan, 30.6.1975, E 1330, Akd.

Scorzonera cana (C.A. Mayer) Hoffm. var. cana
step, 22.5.1975, E 1118

8. eriophora DC.
step, 31.5.1975, E 1230, End.

S. suberosa .C. Koch subsp. suberosa
step, 22.5.1975, E 1120, Ir-Tur.

Senecio vernalis Walst. et Kit
Maslak vadisi, 13.5.1975, Erik 1007



Sonchus asper (L.) Hill subsp. glaucescens (Jordon) Ball
step, 14.7.1980, E 1519

Taraxacum buttleri Van Soest
¢ayr, 4.7.1976, E 1443

T. oliganthum Schott et Kotschy
caywr, 11.8.1975, E 1414 AlY

T. scaturiginosum G. Hagl
cayr, 29.4.1976, E 1434 AlY

Tragopogon aureus Boiss.
gayir, 28.5.1975, E 1200, End.

Tr. coloratus C.A. Meyer
step, 22.5.1975, E 1119, Ir-Tur. AlY

Tr. dubius Scop.
step, 4.7.1976, E 1476

Tripleurospermum parviflorum (Willd.) Pobed
step, 30.5.1975, E 1085 AlY

3

T; sevanense (Manden) Pobed
step, 16.6.1975, E 1300

Xanthium spinosum L.
step, 15.10.1986, E 5198, AlY

X. strumarium L. subsp. cavanillesii (Schouw) D. l6ve
step, 7.7.1980, E 1490

Xeranthemum annuum L.
step, 11.8.1975, E 1405




65
BORAGINACEAE

Anchusa azurea Miller var. azurea
step, 13.5.1975, E 1039

A. leptophylla Roem. ét Sch. subsp. leptophylla
step, 30.6.1976, E 1358

A. pusilla Gusul
step, 13.5.1975, E 1039

Asperugo procumbens L. |
step, 4.7.1976, E 1477, Av-Sib. ALY

Buglossoides arvensis (L.) Johnston
step, 13.5.1975, E 1008

Cerinthe minor L. subsp. auriculata (Ten.) Domac
step, 14.5.1975, E 1107

Echium italicum L.
step, 4.6.1975, E 1234, Akd.

Heliotropium dolosum De Not.
step, 11.8.1975, E 1411 ATY

H. europeum L.
step, 30.6.1975, E 1359 Akd.

Lappula barbata (Bicb.) Gurke
step, 28.5.197S5, E 1203, Ir. Tur.

Moltkia aurea Boiss.
step, 13.5.1975, E 1003, End. Ir-Tur.



M. coerulea (Willd.) Lehm.
step, 13.5.1975, E 1031, Ir-Tur.

Nonea macrosperma Boiss. et Heldr.
step, 21.6.1987, Erik 5199, End. Ir-Tur.

Onosma isauricum (Boiss.) Giirke
step, 13.5.1975, End. Ir-Tur.

O. lycaonicum Hub.-Mor.
step, 23.4.1994, Donmez 4086, End. Ir.-Tur.

0. roussaei DC.
kayalik, 28.5.1975, E 1150, AlY

Paracaryum incanum (Ledeb.) Boiss.
step, 15.6.1976, E 5200, Ir-Tur.

" Rochelia disperma (L. fil) C. Koch var. disperma
step, 31.5.1975, E 1221

BRASSICACEAE

Alyssum huetii Boiss.
step, 14.5.1975, E 1109, End, Ir-Tur.

A. linifolium Steph. ex Willd.
step, 29.4.1976 E 1452

A. minus (L.) Rothm. var. micranthum (Meyer) Dudley
step, 29.4.1976 E 1448 '

A. murale Waldst. et Kit var. murale
step, 15.6.1986, E 5200
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A. pateri Nyor subsp. pateri
step, 14.7.1980, E 1502 End, Ir-Tur. ATY

A. sibiricum Willd.
step, 22.5.1975 E 1133

Barbarea trichopoda Haunkn. ex Bornm.
step. 29.4.1976 E 1438, End.

B. plantaginea DC.
Maslak vadisi, 13.5.1975, E 1041

Boreava orientalis Jaub. et Spach.
step, 13.5.1975, E 1207, Ir-Tur.

Brassica elongata Ehrh.
step, 14.7.1980, E 1497, Ir-Tur. ATY

Camelina hispida Boiss. var. grandiflora (Boiss.) Hedge
step, 20.6.1980, E 1479, End, ALY

C. rumelica Vel.
step, 13.5.1975, E 1094

Capsella bursa-pastoris (L.) Medik
step, 29.4.1976, E 1451 -

Cardaria draba (L.) Desv. subsp. draba
Maslak vadisi, 13.5.1975, E 1028

Chorispora tenella (Poll.) DC.
step, 29.4.1976, E 1446, Ir-Tur.

Conringia orientalis (L..) Andrz.
Maslak vadisi, 13.5.1975, E 1064 ATY
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Crambe orientalis L. var. orientalis

step, 28.5.1975 E 1204, Ir-Tur.

Descurainia sophia (L.) Webb. ex Prantl
Maslak vadisi, 13.5.1975, E 1027 AlY

Diplotaxis tenuifolia (L.) DC.
Yaygn, E 3884, AlY

Erophila verna (L.) Chevall. subsp. verna
yaygin, 13.3.1986, E 1450

Eruca sativa Miller
step, 14.7.1980, E 1529

Erysimum diffusum Ehrh.
step, 20.6.1980, E 1478, Av-Sib.

E. hamosum Blache ex Post
Maslak vadisi, 13.5.1975, E 1033, Ir-Tur, ATY

E. repandum L.
Kampus gevresi, 16.5.1987, E 1453

Iberis taurica DC.
Yurt gevresi, kalkerli yamag, 10.6.1987, E 4065, AlY

Isatis glauca Aucher ex Boiss. subsp. glauca
Yol kenan, 9.6.1975, E 1271, Ir-Tur.

Lepidium perfoliatum L.
step, 29.4.1976, E 1432 AlY




Mathiola longipetala (Vent.) DC subsp. bicornis (Sibth. et
Jm.) P.W. Ball.
step, 20.5.1975, E 1086

Malcolmia africana (L.) R. Br.
step, 20.5.1975, E 1078, AlY

Neslia apiculata Fisch. et Mey. et Ave-Lall.
Maslak vadisi, 13.5.1975, E 1006

Raphanus raphanistrum L. ~
Maslak vadisi, 13.5.1975, E 1060, ALY

Rapistrum rugosum (L.) All
step, 20.6.1980 E 1486 AlY

Sinapis arvensis L.
- step, 14.7.1980, E 1528

Sisymbrium altissimum L.
Kampiis ¢evresi, 14.5.1985, E 5201

S. loeselii L.
step, 14.7.1980, E 1498

Thlaspi perfoliatum L.
step, 29.4.1976, E 1452,

CAMPANULACEAE

Asyneuma lobelioides, ’(Willd.) Hand. Mazz,
step, 22.6.1987, E 5206, Ir-Tur. AIY

A. virgatum (Labill.) Bornm.
‘Maslak vadisi, 29.7.1993, E 5171

69
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Campanula argaea Boiss. et Heldr. ,
Koy gevresi, kalker kayalik, 6.8.1994, Dénmez 4135 End.,,
Ir.,Tur.

CARYOPHYLLACEAE

Dianthus zonatus Fenzl var. aristatus (Boiss.) Reeve
step, 30.6.1975, E 1341

Gypsophylh pilosa Hudson
step 20.6.1980, E 1487, Ir-Tur.

e

G. venusta Fenzl.
step, 15.6.1976, E 5208, Ir-Tur.

Holosteum umbellatum L. var. umbellatum
¢ayir, 29.4.1976, E 1445

Minuartia a@atolica (Boiss.) Woron var. arachnoidea Mc
Neill.
Maslak vadisi, 26.5.1975, E 1154, End. Ir-Tur.

Saponaria prostrata Willd. subsp. prostrata
step, 7.7.1980, E 1488, End, Ir-Tur.

Silene cappadocica Boiss. et Heldr.
step, 22.5.1975, E 1137, Ir-Tur.

S. dichotoma Ehrh. subsp. dichotoma
step, 14.5.1975, E 1102

S. vulgaris (Moench) Gorcke var. vulgaris
Maslak, 26.5.1975, E 1161, ALY
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Stellaria media (L.) Vill. subsp. media
step, 13.3.1986, E 5209

Vaccaria pyramidata Medik
yol kenan, 9.6.1975, E 1274.

CISTACEAE

Fumana procumbens (Dun)AGren. et Gudr
Maslak vadisi, 25.6.1986, E 4067

Helianthemum canum (L.) Baumbg.
step, 29.9.1975, E 1085, AlY

H. nummularium (L.) Miller éubsp. nummularium
step, 22.5.1975, E 1113, AlY

CHENOPODIACEAE

Atriplex laevis C.A. Mayer
step, 16.6.1975, E 1304, AlY

A. nitens Schkuhr
yol kenar1, 14,10.1986, E 3693

Beta lomatogona Fisch. et Mey.
yol kenan 28.5.1975, E 1209, Ir-Tur.
B. trigyna Waldst. et Kit

step, 10.6.1987, E 4068, AlY

Chenopodium botrys L.
yol kenar1, 1.10.1986, E 3690

C. foliosum (Moench) Aschers.
step, 20.6.1980, E 1482
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C. sosnovskyi Kapp.
step, 10.7.1975, E 1383, 1r-Tur.

C. album L. subsp. album var. microphyllum (Boenn.)

Aellen ]
Maslak vadisi, 10.7.1975, E 1392, AlY

Kochia scoparia (L.) Schrad.
Maslak vadisi, 10.7.1975, E 1390

Salsola ruthenica Iljin -
yol kenan, 1.10.1986, E 3691

CONVOLVULACEAE

Convolvulus arvensis L.
Maslak vadisi, 13.5.1975, E 1069

C. lineatus L.
Maslak vadisi, 4.6.1975, E 1251

C. holosericeus Bieb. subsp. holosericeus
Maslak vadisi, 13.5.1975, E 1073

C. galaticus Rostan ex Choisy
yol kenan, 28.5.1975, E 1191

CRASSULACEAE

Sedum acre L.
kayalik, 30.6.1975, E 1342

CUSCUTACEAE

Cuscuta campestris Vuncker
step, 8.9.1983, E 1528 AlY
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DIPSACACEAE

Cephalaria syriaca (L.) Schr.
cayrwr, 16.6.1975, E 1299

Dipsacus laciniatus L.
step, 30.6.1975, E 1347

Scabiosa rotata Bieb.
step, 28.5.1975, E 1205, Ir-Tur, ALY

ELAEAGNACEAE

Elaeagnus angustifolia L.
step, 31.5.1975, E 1214 .

EUPHORBIACEAE

Euphorbia aleppica L.
step, 10.7.1975, E 1370

E. chamaesyce L.
Kampiis gevresi, 7.9.1989, Sambiil 3410

E. macroclada Boiss.
step, 14.7.1980, Erik 1525, Ir-Tur.

E. plathyphyllos L.
Maslak vadisi, 11.8.1975, E 1409

E. stricta L.
gaytr, 30.6.1975, E 1336, Av-Sib.
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FABACEAE

Alhagi pseudoalhagi (Bieb.) Desv.
step, 7.10.1980, E 1489, Ir-Tur.

Astragalus angustifolius Lam. subsp. angustifolius
Maslak vadisi, 26.5.1975, E 1156

A. acicularis Bunge
Maslak vadisi, 4.5.1975, E 1255, Ir-Tur. End.

A. anthylloides Lam.
step, 9.6.1976, E 1281, End. Ir-Tur.
(Kalikste suyah tiiyler de var)

A. oxytropifolius Boiss.
Koy cevresi, 3.8.1994, Dénmez 4124. End., Ir.-Tur.

A. campylosema Boiss. subsp. campylosema
Maslak vadisi, 13.5.1975. E 1054, End. Ir-Tur.

A. christianus L.
step, 22.5.1975, E 1149

A. pseudo - triger Grosch
step, 22.5.1975, E 1139, Ir-Tur, ALY

A. lydius Boiss.
Maslak vadisi, 28.5.1975, E 1211, End. Ir-Tur.

A. lycius Boijss.

Maslak vadisi; 13.5.1975, E 1053, End.

A. macroscepus Boiss.
Maslak vadisi, 13.5.1975, E 1051, End. Ir-Tur.




75

A. micropterus Fischer
step, 10.9.1975, E 1369, End. Ir-Tur.

A. nitens Boiss. et Heldr.
koy cevresi, step, 9.6.1975, E 1284, End, Ir-Tur, ATY

Astragalus oxytropifolius Boiss.
Lodumlu gevresi, 3.8.1994, A, Dénmez 4124, End., Ir-Tur.

A. odoratus Lam.
step, 16.6.1975, E 1307, AlY

A. plumosus Willd. var. plumosus
Kampiis Qevrqsi, 26.5.1975, E 1155
(Standart daha kisa, 16 mm)

A. strictifolius Boiss. var. kutepovii Sirj.
step, 30.6.1975, E 1329, Ir-Tur.

A. vulnenaria DC.
step, 14.7.1980, E 1501, End.

Colutea cilicica Boiss. et Bai.
Maslak vadisi, gozlem
Coronilla scorpioides L.

step, 14.7.1980, E 1500

C. varia L. sixbsp. variﬁ
Maslak vadisi, 31.5.1975, E 1226

Genista albida Willd.
yurt gevresi, 28.5.1986, E 5215, AlY

G. sessilifolia L.
cayir, 31.5.1975, E 1202, Ir-Tur.
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Glycyrrhiza glabra L. var. glandulifera (Waldst. et Kit.)

Boiss.
Kampiis gevresi 22. 9. 1994. Mutlu, 1110

Hedysarum cappadocicum Boiss.
Koy cevresi, step, 9.6.1975, E 1287, End. Er.-Tur.

Hedysarum varium Willd.
Maslak vadisi, 31.5.1975, E 1231, Ir-Tur.

Lathyrus cicera L.
step, 13.5.1975, E 1082

Lotus aegeus (Gris.) Boiss.
Maslak vadisi, 26.6.1986, E 5216, Ir-Tur.

L. corniculatus L. var. corniculatus
Maslak vadisi, 28.5.1975,E 1181

Melilotus officinalis (L.) Desr.
step, 13.5.1975, E 1068

Medicago sativa L. subsp. sativa
cayir, 16.6.1975, E 1317

Medicago x varia Mortyn.
Maslak vadisi, 4.6.1975, E 1240 ATY

*

Onobrychis oxyodonta Boiss.

. Maslak vadisi, 28.5.1975, E 1185, AlY

0. tournefortii (Willd.) Desf.
step, 18.6.1981, Giiner 3787, End.
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0. viciifolia Scop.
Maslak vadisi, 4.6.1975, E 1239

Ononis arvensis L.
gayrr, 10.7.1975, E 1380, AV-Sib.

O. spinosa L. subsp. leiosperma (Boiss.) Sirj.
cayrr, 30.6.1975, E 1346 :

Trifolium ambiguum Bieb.
Maslak vadisi, 13.5.1975, E 1043

T. pratense L. var. pratense
Maslak vadisi, 14.5.1975, E 1044, AI'Y

T. nigrescens Viv. subsp. petrisavii (Clem.) Holmboe
Maslak vadisi, 14.5.1975, E 1046

Trigonella monantha C.A. Meyer subsp. noeana (Boiss.)
Hub.-Mor.

Maslak vadisi, Sitmbiil, 1980

(Pedonkiil 2 cr'e kadar)

Trigonelle lunata Boiss.
Maslak vadisi, 23.5.1985, E 5217, Ir-Taur.

Tetragonolobus maritimus (L.) Roth,
cayir, 28.5.1975, E 1178

Vicia caesarea Boiss. et Ball.
step, 14.5.1975, E 1083, End, r-Tur.

V. villosa Roth. subsp. ericocarpa (Hausikn.) P.W. Ball
step, 28.5.1975, E 1201
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V. peregrina L.
step, 4.7.1976, E 1466

V. noeana Routh. ex Boiss.
Maslak vadisi, 13.5.1975, E 1016, Ir-Tur.

GENTIANACEAE

Centaurium erythrea Rafn. subsp. erythrea
Maslak vadisi, gbzlem B ‘

GERANIACEAE

Erodium absinthioides Willd. subsp. absinthioides
koy cevresi, kayalik, 9.6.1975, E 1285, End, Ir-Tur.

E. cicutarium L. Herit subsp. cicutarium
Maslak vadisi, 13.5.1975, E 1022

Geranium asphodeloides Birm. fil. subsp. asphodeloides
Maslak vadisi, 10.7.1975, E 1375, Av-Sub.

G. tuberosum L. subsp. tuberosum
Maslak vadisi, 13.5.1975, E 1002

GLOBULARIACEAE

Globularia orientalis L.
Maslak vadisi, géziem, Ir-Tur.

G. trichosantha Fisch. et Mey.
Maslak vadisi, 13.5.1975, E 1011



HYPERICACEAE

Hypericum aviculariifolium Jaub. et Spoch subsp.
depilatum (Freyn. et Bornm.) Robson var. depilatum
Maslak vadisi, 30.5.1985, E 5218, End, Ir-Tur, AlY

ILLECEBRACEAE

Paronychia kurdica Boiss. subsp. kurdica var. kurdica
kayalik, 30.6.1975, E 1363

LAMIACEAE

Acinos rotundifolia Pers.
Maslak vadisi, 4.6.1975, E 1250

Ajuga salicifolia (L.) Schreber
Maslak vadisi, 26.5.1975, E 1163, Ir-Tur.

A. chamaepitys (L.) Schreber
Maslak vadisi, 13.5.1975, E 1005

Lamium garganicum L. subsp. reniforme (Montb. et Aucher
ex Benth.) R. Mill.
¢ayrr, 20.4.1976, E 1439

Marrubium parviflorum Fisch. et Mey. subsp. parvifiorum
Maslak vadisi, 13.5.1975, E 1035

M. parvifiorum Fisch. et Mey. subsp. oligodon (Boiss.)
Seybold
Maslak vadisi, 13.5.51975,E 1035 a

Mentha spicata L. subsp. spicata
Maslak vadisi, 11.8.1975, E 1407
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Nepeta nuda L. subsp. albiflora (Boiss.) Gams
Maslak vadisi, 25.6.1986, E 5214

N. racemosa Lam.
yol kenarlan, 24.8.1983, E 1522, Ir-Tur.

Phlomis pungens Willd. var. pungens
step, 20.6.1980, E 1481

P. sieheana Rech. fil.
Maslak vadisi, 4.6.1975, E 1260, End, Ir-Tur.

P. pungens Willd. var. laxiflora Velen
step, 16.6.1975, E 1297

Prunella vulgaris L.
cayrr, 30.6.1975, E 1361, Av-Sib.

Salvia bracteata Banks et Sol.
Maslak vadisi, 4.6.1975, E 1257, Ir-Tur.

S. cryptantha Montbr. et Auch. ex Bentham
Maslak vadisi, 13.5.1975. E 1030, End, Ir-Tur.

S. hypargeia Fisch. et Mey.

step, 17.6.1986, E 1530, Ir-Tur.

S. tchihatcheffii (Fisch. et Mey.) Boiss. -
Maslak vadisi, 26.5.1975, E 1166, End, Ir-Tur.

S. viridis L.

. step, 14.7.1980, E 1510; Akd.

S. frigida Boiss.
step, 5.7.1994, Dénmez, 4118, Ir.-Tur.
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S. virgata Jacq.
yol kenarlan, step, 30.6.197S, E 1352, Ir-Tur.

S. sclarea L.
step, 16.6.1975, E 1325

S. syriaca L.
step, 14.5.1975, E 1103, Ir-Tur.

Satureja hortensis L.
step, 1.10.1986, E 3691

Scutellaria orientalis L. subsp; pinnatifida Edm.
Maslak vadisi, 13.5.197S, E 1057

Sideritis montana L. subsp. montana
step, 16.6.1975, E 1286, Akd.

Stachys annua (L.) L. subsp. annua
Maslak vadisi, 26.5.1975, E 1171

S. cretica L. anatolica Rech. fil.
Maslak vadisi, 4.6.1975, E 1513, Ehd, Ir-Tur.

Teucrium parviflorum Schr.
step, 16.6.1975, E 1294, Ir-Tur.

T. polium L.
step, 16.6.1975, E 1297

T. chamaedrys L. subsp. chamaedrys
Maslak vadisi, 30.6.1975, E 1357, Av-Sib.

T. scordium L. subsp. scordioides (Shr.) Maire et Petit.
Maslak vadisi, 11.8.1975, Av-Sib.
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T. orientale L. var. orientale
step, 30.6.1975, E 1350, Ir-Tur.

Thymus longicaulis C. Presl subsp. longicaulis var.
subisophyllus (Barbas) Jalas
step, 31.5.1975, E 1222.

Wiedemannia orientalis Fisch. et Mey.
step, 16.6.1975, E 1324, End, Ir-Tur.

Ziziphora cépitata L.
Maslak vadisi, 4.6.1975, E 1256 A, 1r-Tur.

Z. tenuior L.
step, 30.6.1975, E 1364, Ir-Tur.

LINACEAE

Linum hirsutum L. subsp. anatolicum (Boiss.) Hayek var.
anatolicum
Maslak vadisi, 26.5.1975, E 1169, End, Ir-Tur.

L. mucronatum Bertol. subsp. armenum (Bordz.) Davis

Maslak vadisi, 4.6.1975, E 1247, Ir-Tur.

LORANTHACEAE

Viscum album L.
gbzlem. Pyrus elaeagnifolia iizerinde

MALVACEAE

Abutilon theophrastii Medik
step, gbzlem
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Alcea apterocarpa (Fenzl) Boiss,
step, 30.6.1975, E 1345, End, Ir-Tur.

A. heldrechii (Boiss.) Boiss.
yol kenarlari, 15.7.1989, E 4070, AIY

Malva neglecta Wallr.
step, 22.5.1975, E 1141, AlY

M. sylvestris M.
Nizamiye, 7.10.1980, E 1490 A

MORINACEAE

Morina persica L. ;
Maslak vadisi, 4.6.1975, E 1238, Ir-Tur.

OLEACEAE

Jasminum fruticans L.
kayalik, 22.5:.1975, E. 1147, Akd.

ONAGRACEAE

Epilobium hirsutum L.
su arklan, 16.6.1975, E 1291

OROBANCHACEAE

Orobanche anatolica Boiss. et Reuter
step, 10.6.1986, E 1157

O. nana Noe ex G. Beck
cayrr, 16.6.1975, E 1319, AlY



PAPAVERACEAE

Fumaria asepala Boiss.
Blok gevresi, 22.5.1975, E 1142, Ir-Tur.

F. vailantii Loiss.
Maslak vadisi, 13.5.1975, E 1013

Hypecoum procumbens L.
step, 20.5.1975, E 1081, Akd.

Glaucium grandiflorum Boiss. et Huet var. grandiflorum
Maslak vadisi, 13.5.1975, E 1014, Ir-Tur.

G. cornicula_tum (L.) Rud. subsp. refractum (Nab.) Cullen
step, 13.5.1975, E 5210, Ir.Tur.

Papaver argemone L.
Maslak vadisi, 13.5.1975, E 1010

P. dubium L.
step, 8.5.1986, E 5212

P. macrostomum Boiss. et Huet ex Boiss.
Yurt cevresi, 28.5.1986, E 5211

Roemeria hybrida (L.) DC. subsp. hybrida
Maslak vadisi, 13.5.1975, E 1015

POLYGALACEAE

Polygala anatolica Boiss. et. Heldr.
step, 9.6.1975, E 1287

P. papilionacea Boiss.
Maslak vadisi, 13.5.1975, E 1052, Ir-Tur.




P. pruinosa Boiss.
Maslak vadisi, 4.6.1975, E 1241

POLYGONACEAE

Polygonum bellardii All.
step, 16.6.1975, E 1304

P. cognatum Meissn.
step, 20.5.1975, E 1070

P. lapathifolium L.
step, 12.9.1989, E 4062

Rumex crispus L.
su arka kenan, 4.7.1976, E 1296

PLANTAGINACEAE

Plantago lanceolata L.
Maslak vadisi, ¢ayir, 4.5.1975, E 1242,

PLUMBAGINACEAE

Plumbago europaea L.
step, 10.7.1975, E 1372, Av-Sib.

Acantholimon acerosum (Willd.) Boiss. var. acerosum
K8y gevresi, gbzlem. '

PRIMULACEAE

An#gallis arvensis L. var caerulae (L.) Gouan
Maslak vadisi, 14.7.1980, E 1497 a
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Androsace maxima L.
step, 22.5.1975, E 1135

RANUNCULACEAE

Adonis aestivalis L. subsp. aestivalis
Maslak vadisi, 13.5.1975, E 1010

A, annua L.
Maslak vadisi, gézlem

A. flammea Jacq.
Maslak vadisi, 20.5.1975, E 1061

Ceratocephalus falcatus (1..) Pers.
step, 29.4.1976, E 1449

Consolida orientalis (Gay) Schrd.
step, 31.5.1975, E 1229, Ir-Tur.

C. regalis S.F. Gray subsp. paniculata (Host) Soo
step, 16.6.1975., E 1312

C. raveyi (Boiss.) Schrdd
step, 14.7.1980, E 1513, End. Ir-Tur.

C. hellespontica (Boiss.) Chater

step, 14.7.1980, E 5205, Ir-Tur.

C. thirkeana (Boiss.) Scréd
step, 31.5.1975, E 1229 a, End.

Nigella segetalis Bieb.
step, 9.6.1975, E 1278




87

Ranunculus arvensis L.
step, 20.6.1980, E 1484, Ir-Tur.

R. constantinopolitanus (DC.) d'Urv.
gayrr, 29.4.41976, E 1442 V

R. damascenus Boiss. et Ball.
cayr, 13.5.1975, E 1000, Ir-Tur,

R. illyricus L. subsp. illyricus
step, 31.5.1975, E 1228

R. polyanthemos L.
step, 14.5.1975, E 5207, AlY

R. repens L.
Maslak vadisi, 13.5.1975, E 1000 a

R. sericeus Banks et Sol.
gayir, 4.7.1976, E 1472, 1r-Tur.

Thalictrum lucidum L.
gayir, 16.6.1975, E 1298, Av-Sib.

RESEDACEAE

Reseda lutea L. var. lutea
Maslak vadisi, 13.5.1975, E 1024

ROSACEAE

Agrimonia eupatoria L.
Maslak vadisi, 20.7.1993, E 5170

Crataegus curvisepala Lind.
step, 22.5.1997, E 1112
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C. orientalis Pallas. ex Bieb. var. orientalis
step, 31.5.1975, E 1212

Potentilla recta L.
Maslak vadisi; E 1252

P. reptans L.
Maslak ¢aymn, 28.5.1975, E 1180

Rosa canina L.
Lojman gevresi, kayalik, 22.5.1975, E 1146

Sanguisorba mindr Scop. subsp. minor
Maslak vadisi, 26.5.1975, E 1170

Prunus spinosa L. subsp. dasyphylla (Schur) Domin
Koy ¢evresi, 23.4.1994, Donmez 4081, Av.-Sib.

RUBIACEAE

Asperula arvensis L.
step, 31.5.1975, E 1227 a, Akd.

A, lilaciflora Boiss. subsp. lilaciflora step, 30.5.1975, E
1335, End, Akd, AIY .
(gigekler kisa, 4 mm'ye kadar)

Cruciata articulata (L.) Ehr.
step, 31.5.1975, E 1220, Ir-Tur.

C. taurica (Pallas ex Willd.) Ehr.
Maslak vadisi, 13.5.1975, E 1029, Ir-Tur.

Galium elonéatum C. Presl.
cayrr, 13.5.1975, E 1029, Av-Sib, AlY
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G. incanum Sm. subsp. elatius (Boiss.) Ehrh.
step, 31.5.1975, E 1218, End, ir-Tur.

G. verum L. subsp. verum
Maslak vadisi, 16.6.1975, Av-Sib., AlY

G. verum L. subsp. glabrescens Ehr.
step, 16.6.1975, E 1293, Ir-Tur.

RUTACEAE

Haplophyllum thesioides (Fisch. ex DC.) G. Don
step, 9.6.1975, E 1276, End, Ir-Tur, AlY

SANTALACEAE

Thesium arvense Horv.
Maslak vadisi, 13.5.1975, E 1018, Av-Sib. AlY

SCROPHULARIACEAE

Anthirrhinum majus L. subsp. majus
su ark: kenan, 16.6.1975, E 1308, AlY

Bungea trifida (Vahl) C.A. Mey.
kayahk yamag, 22.5.1975, E 1134 a, Ir-Tur.

Linaria corifolia Desf.
step, 28.5.1975, E 1175, End, Ir-Tur.

L. iconia Boiss. et Heldr.
¢ayir, 16.6.1976, E 1313, End, Ir-Tur.

L. kurdica Boiss. et Hohen subsp. kurdica
yol kenarlan, 30.6.1975, E 1344, Ir-Tur.



Pedicularis comosa L. var. acmodonta (Boiss.) Boiss.
step, 28.5.1975, E 1183

Scrophularia xanthoglossa Boiss. var. decipens (Boiss. et
Kotschy) Boiss.
step, 14.5.1975, E 1106, Ir-Tur.

Veronica anagallis-aquatica L.
su arki kenarlan, 16.6.1976, E 1326

V. hederifolia L. -
Kampiis gevresi, 13.3.1986, E 4070

V. multifida L.
Maslak vadisi, 13.5.1975, E 1033, End, Ir-Tur.

V. polita Fries
yol kenarlan, 13.5.1975, E 1077

V. pectinata L. var. pectinata
Maslak vadisi, 13.5.1975, E 1047

Verbascum ancyritanum Bornm
Maslak vadisi, 28.5.1975, E 1065, End, fr-Tur.

V. stachydifolium Boiss. et Heldr. var. adspersum (Freyn et
Sint.) Murb.
yol kenarlan, 14.7.1980, E 1522, End. Ir-Tur, AlY

V. vulcanicum Boiss. et Heldr. var. viridans Hub.-Mor
step, 23.4.1994, Dénmez 4133, End., Ir.-Tur.



SOLANACEAE

Hyoscyamus niger L.
step, 13.5.1975, E 1066.

Lycium barbarum L.
Maslak vadisi, 15.9.1994, gozlem.

URTIACEAE

Parietaria judaica L.
Koy ¢evresi, 3.8.1994, Dénmez 4125.

VALERIANACEAE

Valerianella coronata (L.) DC.
step, 14.5.1975, E 1088

V. dufresnia Bunge ex Boiss.
Maslak vadisi, 13.5.1975, E 1034, Ir-Tur. AlY

VERBENACEAE

Verbena officinalis L.
step, 10.5.1975, E 1379

VIOLACEAE

Viola occulta Lehm. ,
yurt gevresi, gayir, 10:6.1987, E 4071

ZYGOPHYLLACEAE

Tribulus terrestris L.
step, gozlem.
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MONOCOTYLEDONES
CYPERACEAE

Carex distans L.
Maslak vadisi, ¢ayir, 15.5.1987, E 1534, Av-Sib.

Scirpoides holoschoenus (L.) Sujak
Maslak vadisi, gayir, 20.7.1993, E 5172

DIOSCORACEAE

Tamus communis L. subsp. communis
¢ayrr, 15.6.1983, Yidmmh 5835, AlY

IRIDACEAE

Crocus ancyrensis (Herbert) Maw
step, 28.2.1977, E 1475, End, Ir-Tur.

C. danfordiae Maw.
Maslak vadisi, 29.4.1976, E 1421, End.

C. graveolens Boiss. et Reut.
Yurt gevresi, 15.3.1990, E 4075

C. olivieri Gay subsp. olivieri
gblet gevresi, 13.3.1986, E 5219

Gladiolus atroviolaceus Boiss.
step, 13.5.1975, E 1101, {r-Tur.

JUNCACEAE

Juncus inflexus L.
Maslak ¢ayin, 20.7.1993, E 5173
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LILIACEAE

Allium atroviolaceum Boiss.
step, 30.6.1975, E 1365

A. myrianthum L.
step, 30.6.1975, E 1366, Ir-Tur.

A. scorodoprasum L. subsp. rotundum (L.) Stearn
step, 31.5.1975, Akd.

Bellevalia clusiana Griseb.
cayir, 31.5.1975, E 1087, End, Ir-Tur.

Colchicum triphyllum G. Kunze
Maslak vadisi, 23.3.1976, E 1420, Akd.

Fritillaria fleischeriana Steudel et Hochst. ex Sch.
kdy cevresi, kayalik, 15.5.1985, E 5225, End, Ir-Tur.

Gagea peduncularis Pascher
step, 29.4.1976, E 1426, Akd.

Muscari aucheri (Boiss.) Baker
Maslak ¢ayin, 13.5.1975, E 1021

M. neglectum Guss.
step, 14.7.1980, E 1523

M. tenuiflorum Tausch.
~ gayr, 28.5.1975,E 1173

Merendera sobolifera C.A. Mey.
Maslak ¢ayin, 5.4.1990, E 5226
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Ornithogalum narbonense L.
step, 22.5.1975, E 1086 a, Akd, AlY

O. sphaerocarpum Kerner
Maslak vadisi, 4.6.1975, E 1267

O. ulophyllum Hand-Mazz.
step, 22.5.1975, E 1131

O. umbellatum L.
step, 30.5.1975, E 1086 C Aly

POACEAE

Aegilops caudata L.
step, 4.7.1976, E 1463, Akd.

-A. biuncialis Vis.

step, 4.7.1976, E 1459,

A. umbellulata Zhukuvsky subsp. umbellulata
Maslak vadisi, 14.7.1980, E 1550 b, Ir-Tur.

Agropyron cristatum (L.) Garertn. subsp. pectinatum
' Tzvelev var. pectinatum
step, 20.7.1984, E 1533

Alopecurus arundinaceus Poir.
step, 26.5.1975, E 1048, Av-Sib.

A. myosuroides Huds. var. myosuroides
step, 26.5.1975, E 1159, Av-Sib.

Amblyopymhx muticum (Boiss.) Eig var. muticum
yol kenarlar, 11.8.1975, E 1333
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Alopecurus var. loliaceum (jaub. et Spach) Eig
step, 11.8.1975, E 1333 a, ALY

Phragmites australis (Cav.) Trin
su arklan, 10.7.1975, E 1385 -

Avena fatua L. var, fatua
step, 14.7.1980, E 1532, AlY

Bromus tectorum L.
Maslak vadisi, 28.5.1975, E 1172

B. japonicus Thumb. subsp. japonicus
step, 4.6.1975, E 1261

B. tomentellus Boiss.
step, 31.5.1975, E 1454, Ir-Tur.

Chrysopogon gryllus (L.) Trin. subsp. gryllus
Maslak vadisi, 4.6.1975, E 1262 a, AlY

Cynodon dactylon (L.) Pers var. villosus Ragel
gayir, 23.9.1987, Erik 5227 ‘

Dactylis glomerata L. subsp.hispanica (Roth) Nym.
step, 4.6.1975, E 1262

~ Elymus hispidus (Opiz) Meld. subsp. barbulatus (Schur)
Meld.

yol kenarlan, 15.7.1975. E 1455 a

Festuca anatolica Markgr. subsp. anatolica
step, 4.7.1976, E 1279 End.
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Hordeum bulbosum L.
step, 22.5.1975, E 1462

H. distichon L.
Beytepe eski yol kenarlar: 16.6.1994

H. murinum L. subsp. glaucum (Steudel) Tzvelev
step, 28.5.1975, E 1198

Melica ciliata L. subsp. ciliata
step, 30.6.1975, E 1343

Poa bulbosa L.
step, 28.5.1975, E 1184

P. trivialis L.
step, 30.5.1975, E 1062

Puccinella distans (Jacq.) Parl subsp. distans
Teknoloji gevresi, 28.5.1975, E 1187

Setaria verticillata (L.) P. Beauv. var. verticillata
step, E 20.9.1989, E 4061 AlY

Stipa pontica P. Smirnov.
step, 31.5.1975, E 1215

S. capillata L. A
Maslak vadisi, 4.6.1975, E 1265, AlY

Taeniatherum caput-medusae (L.) Nevski subsp. crinitum
(Schr.) Mel.
yol kenarlan, 2.6.1994, E 6010

Triticum aestivum L.

" Maslak vadisi, 4.7.1975, E 1461, AlY



TYPHACEAE

Typha domingensis Pers.
su arklarn, 15.6.1976, E 5228

TAENATHERUM

T.caput-medusae (L.) Nevski subsp. cirnitum (Schr.)
eski yol kenarlan, 16.6.1976, E 6010

KAMPUS ALANINDAKI KULTUR BITKILERI

AGACLAR

Herdem Yesil Agaclar
Abies bornmiilieri?na
Cedrus libani
Cedrus deodara
Cupressus arizonica
Picea pungens

Pinus nigra

Pinus cembra

Pinus sylvestris

Yapragan DSken Agaclar

Acer campestre

Acer negundo

Acer platanoides '
Acer pseudoplatanus
Ailanthus altissima
Aesculus hipocastanum
Betula verrucosa
Catalpha bignonioides
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Fraxinus excelsior
Fraxinus americana
Koelreuteria paniculata
Malus floribunda
Platanus orientalis
Prunus cerasifera

“Salix babylonica

Salix nigra

Salix caprea

Salix alba

Sophora japonica
Populus alba
Populus nigra
Populus canadensis
Quercus pedunculata
Gleditsia triacanthos

A v 1

Thuja orientalis

Taxus baccata
Juniperus sabina
Juniperus horizontalis
Berberis vulgaris
Berberis thunbergii
Mahonia aqiufolium
Euonymus japonica
Cotoneaster multiflorus
Cotoneaster horizontalis
Pyracantha coccinea
Crataegus monogyna
Cydonia japonica (Chaenomeles japonica)

~ Cornus mas



Sambucus nigra
Viburnum opulus
Lonicera tatarica
Lonicera caprifolium
Ampelopsis quinquefolia
Symphoricarpos racemosus
Symphoricarpos vulgaris
Syringa vulgaris
Ligustrum vulgaris
Ligustrum japonicum
Forsythia intermedia
Lycium barbarum
Eleagnus angustifolia
Buxus sempervirens
Buddleia davidii

Deutzia gracilis
Philadelphus coronarius
Tamarix tetrandra
Laburnum vulgare’

Ribes aureum

Hibiscus syriacus

SONUC VE TARTISMA
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Alandan toplanan bitki &rneklerinin degerlendirilmesi sonucunda 55
familya ve 243 cinse ait 425 tlir saptanmmgtir. Bu bitkilerin endemizm oram
ve fitocografik bolgelere dagihimu agafidaki gibidir:

61
J Ut fi n
-Turan
Avrupa-Sibirya
Akdeniz
Bilinmeyenler veya gok

bolgeli

gram (%)
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Fitocofrafik element dafilimi incelendifinde Iran-Turan
elementlerinin digerlérine oranla oldukc¢a fazla oldugu goriilmektedir. Bu
sonu¢ alanin Iran-Turan bdlgesinde oluguyla dogru oranthidir. Bu
sonuglar1 Ankara ili dahilinde ve yakin gevresinde yapilan baz: floristik
¢ahgmalarla kargilagtinirsak sonuglarin genelde birbirine oldukga yakin
oldupu goriilir:

% olarak endemizm ve fitocografik
elementlerin oranlar
Cahgma Alam End. fr.-Tur. Av.-Sib. Akd.
Beytepe ‘ 14 29 5 4
Ankara Sehir 14 26 4 9
Karagol 12 13 14 7
Karagar-Beypazan 4 17 9 20
Beynam . 10 29 8 7
Karagiiney 12 24 7 8

Yukardaki tablodan goriildiigi gibi gehir florasi [13],
Karagiineydaf florasi [7] ve Beynam floralaninin [1] sonuglar1 hemen
hemen aymidir. Zira bu alanlar gerek konum olarak gerekse gerekse gevre

~ sartlan ySniinden benzer bzelliklere sahiptir. Karagdl [9] ise ilin en
kuzeyinde Avrupa-Sibirya bdlgesine yakin olusu ve mikroklimas:
nedeniyle Avrupa-Sibirya elementleri yoniinden daha zengindir. Karagar-
Beypazan [2] ise dlgerlennc oranla Akdeniz clcmcntlen ydniinden zengin
goriinmektedir. Nedem ise alanda Kizzlgamin varh} ile belli oldugu gibi
daha etkili bir Akdeniz ikliminin alam1 cofrafi konumu nedeniyle
etkilenmesidir. Bu temel nedenlerin diginda subjektif olarak aragtiricilarin
alandaki ¢aligma teknikleri ve elde ettikleri toplam tiir sayisimn farklilifn
da sonuca etki etmektedir.
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Alandaki tiir sayis1 yoniinden en zengin familyalar ve difer

galismalarla kiyaslamasi:

1k siray1 hemen hemen tiim floristik caligmalarda olduu gibi tilke
florastmin en zengin familyas: olan Asteraceae almaktadir. 64 tiire sahip
olan bu familyay:. sirasiyla 44 tiir ile Fabaceae, 36 tiir ile
Brassicaceae, 36 tiir ile Lamiaceae ve 26 tiir ile Poaceae izlemektedir.
Bu siralama baz: degisikliklerle blgede yapilan tiim galigmalarda birbirine
benzemektedir. Ortaya gikan farkhiliklar ¢aligilan alanlann kendine 6zgii
vejetasyonundan, mikroklimasindan -ve aragtiricinin metodundan
kaynaklanmaktadir. Tabloda dikkati ¢eken nokta birbirinin devam
niteliinde olan ve benzer kogullara sahip olan sehir floras: ile Beytepe
florasinin ayni siralamay: gostermesidir. Karagol ve Karagiiney

Dagindaki kendine 6zgii gartlar az da olsa bu siralamay: defistirmigtir.

Cahgma Alanlar

Familyalar Beytepe Ank.gehir Karagliney Karagsl
Asteraceae 65 94 . 80 50
Fabaceae 44 85 92 34
Brassicaceae 36 53 41 19
Lamiaceae 36 50 ’ 45 28
Poaceae 26 38 48 28
Ranunculaceae 18 28 18 -
Boraginaceae 18 31 - 17
Apiaceae 18 41 28 25
Liliaceae 16 32 23 -
Scrophulariaceae | 14 27 - 17
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Tiir ybniinden en zengin cinslerin kargiiagtirilmasi ise g6yledir.

Cahgilan Alan
CinsAds Beytepe Sehir Karagol | Karagiiney
Astragalus 16 31 6 22
Centaurea 9 12 -5 -
Salvia ' 9 13 5 11

Goriildiigi gibi en biilyiik cinsler sirasiyla Astragalus,
Centaurea ve Salvia seklindedir. Astragalus cinsi Tiirkiye
Florasindaki en biilyiik cins olup aynca I¢ Anadolu'nun kurak step
sartlarina iyi uyum gosteren bir cins oldugu i¢in en bagta gelmektedir.
Diger ¢aligmalarda da nitekim aym sonug goriilmektedir. Diger cinslerdeki
siralama degigiklikleri daha 6nce belirtilen nedenlerden kaynaklanmaktadir.

Alandaki endemizm incelendifinde, oldukga kiigiik olan inceleme
alaninda endemizm oram 61 tiir ile % 14 olarak bulunmugtur. Bu oran
tablodan da goriildiii gibi, yerlesme alanlanmin ¢ok uzaffinda yani daha
dofal ve daha genis alanlarda bulunan orandan daha fazladir. Bu sonug ta
Kampiisiin 6zellikle korunmug olmasinin yan1 sira Maslak vadisi gibi
mikroklima alanlarimn bulunugu etkisi olmugtur. Bu &zellikleri ile galigma
alan: stepin agaf: yukarn tiim 8zelliklerini yansitan kiigiik bir Srnegini ya
da bagka bir degisle bitki sosyolojisi ¢galigmalarinda kullanilan en kiigiik
alan: olugturmaktadr.

Endemik bitkiler tehlike siniflan agisindan incelendiginde 48 bitki
tiirli nt kategorisinde (% 89) ve 6 bitki tiirii de R kategorisinde (% 11) yer
almaktadir, nt kategorisindeki bitkiler zaten populasyonlan oldukga bol ve
yayihglan genig olan bitkilerdir ve kampiis alam1 aynca koruma altindadr.
R kategorisindeki bitkiler ise
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Hedysarum cappadocicum Boiss.
Circium alatum subsp. pseudocreticum
Asperula lilaciflora subsp. lilaciflora
Verbascum ancyritanum

V. stachydifolium var. adspersum
Fritillaria fleisheriana

Daha 6nce de belirtildigi gibi her nekadar kampiis alam1 koruma
alunda ise de son yillarda baglatilan biiyiik captaki agaglandirma
¢aliymalan step florasinin yapisim biiyiik Sl¢iide degistirip monoton bir
flora olugsmasina neden olmaktadir. Bu arada step igindeki yukanida
sayilan bitkiler ilerde olugacak ekosistem degisikligi nedeni ile ortadan
kalkabilecektir [12]. Bu nedenle kampiis ¢evresindeki alamin yani genig
step alammin tiimiiyle agaclandirilmasi, biyolojik zenginligi azaltici bir
etmen olarak kendini gostermektedir. Ormancilar veya orman idaresi
tarafindan adeta yesil ¢im olarak degerlendirilen afaglama alanlan: bu
sonuca yol agmayacak sekilde daha kontrollu yapilabilir. Ornegin belirli
lokalitelerde belirli Slgiide "Step Bahcgesi" halinde birakilacak bog
alanlar floramin yani sira faunamn da siirekliligi i¢in ¢ok yararh olacaktir.
¢ok Onceleri sik bir sekilde agaglandirilan Maslak Vadisinde giiniimiizde
1970'li yallann mozaik goriiniigii artik yoktur.

Kampiis alanlarimin 2. bir gansizh da Universitenin siirekli
gelismesine bagli olarak yeni yapilagmalann olmasi. Yeni yapilagma
beraberinde ¢im sahalarini, otopark: ve g¢esitli sosyal yerlesmeleri
beraberinde getirdigi i¢in genig bir alan dogal florasim kaybetmektedir.

Bu geligim siireci altinda baz: bitki tiitlerinin yeni vejetasyon
donemlerinde bulumﬁxasmda oldukg¢a zorluk ¢ekilmektedir. Tehlike sinifi
bakimindan nt kategorisinde oldufu halde endemik Ankara g¢ifdemi

Crocus ancyrensis s6kiim sonucu kampiis alaninda populasyonu iyice
azalmigtir
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Caligma sonunda 79 bitki tiirii Ankara ilinden ilk kez toplanmug
olmaktadir. Ayrica galigmanin iginde yer aldif: B4 karesi igin yeni toplam
71 yeni kayit tespit edilmigtir. Bu bulgulardan 66 tanesi gesitli yayinlarda
(Erik, 5-10) yayinlanmmgtir. Diger S tiir ise sunlardr:

-Erodium absinthoides WIlld. subsp. absinthoides
-E. leucanthﬁm Diagn.

-Acanthus dioscaridis L. var. peregrini (Siche)
-Astragalus pseudo- triger Grossh. E. Hosaain
-Pulicaria dysenterica Bernh.

Sonug olarak, yukarida da deginildifi gibi tiim {iniversite kampiis
alanlaninda uygulanan agag¢landirma ¢aligmalarinin biyolojik zenginlikleri,
dzellikle de floristik yapiy1 bozmamasi igin belirli yerlerin step bahgesi
olarak aynlmas: ¢ok yararh olacaktir. Béylece floramin bir ¢ok elementi
yagamim1 burada deyam ettirebilecek ve bOylece bir gen havuzu da
olusacaktir,

Caligilan alanin geniglik olarak ¢ok kiigiik olmasina karsilik bu
denli ilging sonuglar ve katkilar elde edilmesi giiphesiz alamin korunmug
olmasi ile yakindan ilgilidir. En azindan alanin tarima agtlmasinin veya
yapilagmaya ag:xlmasmm bu gekilde engellenmis olmasi bu yéndan bir
avantaj yaratmigtir. Bu avantaj miimkiin oldufu kadar en iyi sekilde
degerlendirilip Tiirkiye Florasina belli 8lgiide katkilarda bulunulmugtur.


http:engellen.mi

TESEKKUR 105

Poaceae tiirlerini adlandiran Prof.Dr. Musa Dogan'a (O.D.T.U.

Egitim Fakiiltesi), baz1 taksonlan toplayip adlandirarak eksiklerin

giderilmesinde yardimci olan Anabilim Dalimzdaki meslekdaglarima

tesekkiir ederim.
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INTERACTION OF BSA AND FIBRINOGEN WITH
Eu (III) PYRIDINE - 2, 6 -DICARBOXYLIC ACID
, COMPLEXES
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S. Ates (1), E. Gok (1), O. Karadag (1), O. Oktar (1), M. Kiremitgi (2
SUMMARY

Solutions containing equimolar concentrations of protein (BSA or
fibrinogen) and Eu(PDA)33 -show mmaximum extrinsic fluorescence at
Aext/Aem of 282 /615 nm. The stability constant of [BSA: Eu(PDA)313-
complex is found to be 4.75 (+ 0.94) x 105 . The new IR peak centering on
1230 cm! and a less intense one on 1504 cm™! show that there is a second-
sphere coordination of the carboxylate terminals in Eu(PDA)33- with the polar
terminals of BSA forming new amide bonds. Following the extrinsic and
intrinsic protein fluorescences in piperazine buffer pH = 6.5 at 37°C, adsorption
of BSA is studied onto the poly(HEMA) membranes and beads.

Key Words: Bovine serum albumine (BSA), Europium(IIl)-pyridine 2,6
dicarboxylic acid, Fluorimetric method for calculating binding constants, BSA
adsorption onto poly(HEMA).

BSA ve FIBRINOJEN ile Eu (III)) PIRIDIN - 26 -
DIKARBOKSILIK ASIT KOMPLEKSLERININ
ETKILESIMI

OZET

Esit derigimde protein (BSA veya fibrinojen) ve Eu(PDA)33- igeren
gozeltilerde protein maksimum ekstrinsik fluoresans: Aexy/Aem = 282 /615 nm
de izlenir. [BSA: En(PDA)3] 3- kompleksi igin baglanma sabiti 4.75 (£ 0.94)
x 105 olarak bulunmugtur. 1230 cm-! de izlenen yeni IR piki ile daha az
siddedi 1504 cm-! piki, Eu(PDA)3> yapisindaki polar karboksilat uglarin BSA
nin polar ugianna yeni amid baglan olugturacak gekilde baglanougtr. 37 °C
ve pH= 6.5 piperazin tamponunda proteine ait ekstrinsik ve intrinsik fluoresans
giddetleri zerinden BSA nmn poliHEMA) membran ve partikilllerine
adsorpsiyonu incelenmigtir.
Anahtar Kelimeler: BSA, Europium (IIl)-pifidin 2,6 dikarboksilik asit,
Bajlanma sabitlerinin fluorimetrik yontemle hesaplanmasi, Poli(HEMA)
{izerine BSA adspxps:yonu

(1YHaccuepe University Facuity of Scicnce,Department of Clmnistry,Beywpc—ANKARMURKEY
(2Haceuepe University,Faculty of Engincering,Department of Chemistry, Beytepe-ANKARA/TURKEY
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INTRODUCTION

The use of fluorescence-based analysis is becoming increasingly
popular in many branches of the chemical and biological sciences. The
principal advantages of this technique, which encourage its use, are its
high sensitivity which allows the measurements of low analyte
concentrations, its selectivity which is , in part , due to the two
characteristic wavelengths (excitation and emission) or emission lifetimes
of each fluorescent species and the variety of sampling methods available.
Ehropium and terbium complexes have recently received more attention in
clinical biochemistry because of their potential application as markers in
immunoassays and their exceptional sensitivity in microsecond time-
resolved fluorimetry [3,7,9,14].

The fluorescent Eu(III) complexes form attractive labels because :
(a) They have exceptionally large Stokes shifts (250 ~ 300 nm as compared
to ~28 nm for fluorescein, a conventional fluorescent label). (b) The
emission spectrum consists of narrow lines characteristic of metal ion
‘emission whose band-width at 50% emission is less than 10 nm. (¢) Their
fluorescence are long-lived with lifetimes on the order of 500-1000 us
compared with 5-100 ns for most organic probes. The excitation radiation
absorbed by the ligand is transferred to the central europium ion by an-
internal energy transfer process, leading to a large enhancement in its
"hypersensitive" band intensity at 615+ 5 nm.

A number of investigators have studied the possibilities of using the
favourablc characteristics of the europium complexes for labelling
biological molecules such as proteins [4,5,7,11,13] and time-resolved
fluorescence techniques for quantitation of them in solution [6,12].
Europium chelates with EDTA and isothiocyandtophenyl EDTA (6], 4,7-
bis(chlorosulfophenyl) - 1, 10 - phenanthroline - 2,9 - dicarboxylic acid
(BCFDA) [6,7], 2-naphthoyltrifluoroace-tone (NTA) and trioctylphosphine
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. oxide (TOPQ) [12] are all used as labels, some of which fulfill the
desirable chelator characteristics.

Europium and terbium aquo-ions form very stable mono, bis and
tris complexes with pyridine 2,6-dicarboxylic acid (PDA) and the
calculated stability constants for Eu3+-PDA complexes, as log B; , B, and
B4 values [2] are 8.83, 15.98 and 21.03 respectively in pH = 5.8 aqueous
solutions having total ionic strength of 0.5 mol dm-3. Essentially all PDA
are in anionic form at this pH before the complex formation (the acidic
dissociation costants for PDA being pK; =2.22 and pK; =5.29).

In our preliminary experiments, some sensitization and
enhancement of pure Eu3+ aquo-ion emission is observed by ligand-to-
Eu3* nonradiative energy tranfer processes when Bovine Serum Albumine
(BSA) is added in stochiometric amounts, probably because of a resonant
coupling between the donor (tryptophan luminescence at 342 nm of BSA
chromophore) and the acceptor (Eu3+ ion, that has multitude of absorption
bands within 280-500 nm) [1,15]. As mentioned for parvalbumine and
many other proteins by Richardson [15] and Horrocks et al [10], BSA-
sensitized Eu3+ emission in our preliminary experiments are not significant
enough to carry out any quantitative work. In latter experiments, when
PDA is bound initially to Eu3+ aquo-ion forming very stable Eu(PDA)33-
complex, the sensitization of the metal ion emission is over 102 times with
solutions having stochiometric amounts of BSA compared to solutions
having no protein. To understand whether this enhanced fluorescence is a
result of intermolecular or intramolecular energy transfer, a published work
on adsorption of BSA onto the poly(HEMA) surfaces [1] is repeated with
addition of Eu(PDA)33- complex to the system choosen as a quantitative
model. If there is bonding between BSA and the Eu(PDA)33- in solution,
they must be adsorbed together onto the polimer surfaces, data of adsorbed
BSA being significantly similar, calculated from BSA intrinsic
fluorescence or from extrinsic Eu3+ fluorescence, denoting intramolecular
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energy transfer. But if it is only a resonant coupling between the donor
(BSA molecule) and the acceptor (Eu(PDA)3> complex) denoting a simple
intermolecular energy transfer, the sensitized fluorescence of the complex
must decrease back to its initial values showing only BSA adsorption
onto the polymer surfaces. This fluorimetric approach with new IR peaks,
helped us to elucidate the mechanism of energy transfer and its use as a
complementary method in BSA adsorption studies.

MATERIAL AND METHODS
Apparatus

All fluorimetric measurements are made on Jasco Model FP-550
Spectrofluorimeter using 1 cm2 quartz cells. Monochromatic readings are
taken from digital display with 0.25 sec time constant and with 3 nm
bandwidth on excitation side, 5 nm on the emission side.

A Hitachi Model 100-6D and Shimadzu 8101 FTIR
Spectrophotometers are also used for UV-visible and IR absorbance
measurements. The pH adjustments are made with (Hanna Inst.) Model
HI-8521 Micro-processor pH-meter in an accuracy of +0.05 pH unit.

Reagents and Solutions

Pyridine-2,6-dicarboxylic acid (Aldrich Chem.) is used without

further purification. The purity (>99%) is checked potentiometrically. A

stock solution of the disodium salt is prepared by dissolving an accurately

weighed amount of the acid in a solution containing 99% equivalence of

- sodium hydroxide. The solution is filtered through a Millipore filter paper
and stored in polyethylene bottle. ‘

Europium perchlorate stock solution, 0.2 mol.dm-3, is prepared
from its oxide; EuyO3 (99.9 %, BDH). A weighed amount of the oxide is

suspended in hot water (20 cm?3) and the mixture is added slowly with
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stirring to a dilute solution (30 cm3) coataining slightly less than
equivalent amount of perchloric acid (BDH) to dissolve ca 98 % of the
oxide and kept near boiling point. The mixture is left boiling until the
reaction is complete (pH>6). The solution is then filtered to remove
unchanged oxide and evaporated to 25 cm3 . The solution is acidified with
dilute perchloric acid to pH 2.8 £ 0.1, filtered and boiled for 20 min. If the
pH showed an increase, more acid is added and the procedure is repeated.
The final solution, 25 cm?3, is filtered and transfered to a volumetric flask.
Europium stock solutions showed no precipitation or concentration change
for a period of more than a year once they .are standardised by titration
against 0.01 mol.dm-3 EDTA solution using xylenol orange as an indicator
with the reaction buffered (by acetate) to pH 5.8 . ' |

mplex solutions. A series
of solutions of Eu(III) and PDA ions containing 1:3 mol ratio of metal-to-
ligand are prepared by mixing the appropriate volumes of metal perchlorate
and PDA solutions, carefully adjusting pH to 5.8 with dilute NaOH and -
total ionic strength to 0.5 mol.dm-3 with 2.0 mol.dm-3 NaClQj . Final
concentrations of the metal ion varied from 1.0 x 10-7 to 1.0 x 10-4
mol.dm-3 in the series studied. Essentially all the PDA is in the anionic
form at pH 5.8 before complex formation (p function of the acidic
dissociation constants for PDA being pK; = 2.22 and pKj = 5.29).

Protein Solutions. All measurements are made with the freshly
prepared 1-200 ppm solutions of BSA (Sigma Chem., MW=66.000,
Fraction V, 99% albumin, remainder mostly globulins). Phosphate buffer
(pH =7.0) and piperazine buffer (pH=6.5) are used for preparing protein
solutions, the latter being choosed for mixtures with Eu3+or Eu(PDA )43
solutions. Some of the fluorimetric experiments are also repeated with
fibrinogen (BDH, MW=360.000,70% fibrinogen, 18% sodium chloride
and 12% sodium citrate) as well as BSA following the similar procedures.
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- Eu(IID ; BSA_and Eu(PDA); 3-; BSA solutions, All adsorption
studies onto the poly(hydroxyethyl methacrylate), poly(HEMA), natured
polymer membranes and beads are carried out with 1:1 mol ratio of BSA
with Eu3* or Eu(PDA)33- but with different initial concentrations (1.0 x
10-7 to 1.0 x 10-3 mol.dm-3). To determine the differentiation of BSA
complexing from the pure tryptophan, also control solutions with 1:1 mol
ratio of tryptophan and Eu(PDA)3”- are studied.

Poly(HEMA) Based Membranes, Hydrophilic poly(HEMA)
membranes are prepared by bulk pelymerization of 2-hydroxyethly
methacrylate (HEMA, Aldrich Chem. Corp.USA.) monomer in the
presence of initiator (2,2-azobisiso-butyronitrile, AIRN, BDH, UK) and
crosslinker (ethyleneglycol dimethacrylate, EGDMA, Merck, FRG). In
order to obtain anionic and cationic Poly(HEMA) membranes, acrylic
comonomers, i.e., acrylic acid (AA, BDH ) and dimethyl-
aminoethylmethacrylate (DMAEMA, BDH ) are also added to the
polymerization mixture, respectively. The casting solutions that contained
proper amounts of the comonomers ( 25%; 30% v/v HEMA ), the

- crosslinker (0.4 ml EGDMA/10 ml HEMA) and the initiator ( 0.02 g
AIBN /10 ml HEMA) are casted between flat polypropylene plates using a
Teflon spacer to adjust the membrane thickness and are heated for 24
hours at 60° C for bulk polymerization and crosslinking,.

WM&&bsslmked polyacrylate beads are
prepared by a suspension polymerizatidn technique and are carried out in
an aqueous dispersion phase containing magnesi{im oxide, to decrease the
solubility of hydrophilic monomers (especially HEMA) in the dispersion
medium. HEMA is used as the basic monomer. The binary mixtures of
other comonomers (AA and DMAEMA) with HEMA including also the
crosslinker (EGDMA) and the initiator (AIBN) are added into the
suspension medium within a laboratory type reactor (500 ml volume,three
necked flask) provided with an anchor type stirrer. In order to have
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spherical beads about 400 mm in diameter with a narrow size distribution;
the comonomer / HEMA ratio, the monomer phase / dispersion phase ratio,
the amounts of EGDMA and AIBN, and the agitation speed are all
adjustéd to 1/3 (v/v), 1/10 (v/v), 0.33 mole EGDMA/mole HEMA, 0.015
mole AIBN/mole HEMA,380 rpm respectively. The mixture is maintained
at 70 °C for 3 hours and then at 90 ©C for 1 hour. After cooling, the
polymeric beads are separated from the bulk, washed with dilute HCI
solutions to remove residual MgO and several times with water and
ethanol, dried in vacuum dessicator at room temperature.

General Procedure -

Initial calibrations are carried out with standard solutions of BSA
and fibrinogen in phosphate buffer, pH=7.0 and with 282 nm excitation
& 342 nm emission wavelenghts. The intrinsic tryptophan fluorescence
observed from protein solutions at given excitation wavelength,
concentrations up to 25.0 mg/ml are linear and obey a simple linear curve
fit. The method is accurate to 0.1mg/ml with a regression coefficient of
0.99 (~100 readings each). Minimum detectable concentration (S/N=3)is
0.6 mg/ml for BSA and 0.9 mg/ml for fibrinogen.

Adsorption of BSA onto the pyrex-glass, polypropylene and
poly(HEMA) surfaces are shown to be temperature, pH and buffer
dependent [11]. Time-dependent inactivations of BSA initially obey fast
adsorption (~20 minutes) process followed by a slow concentration
dependent second step. Besides poly(HEMA) membranes, results of a
further study on BSA and fibrinogen uptake of poly(HEMA) beads is
presented in Table 1 in order to compare those figures that are calculated
from protein intrinsic fluorescence stausnca]ly with the two methods of

calculations suggested below using the extrinsic ﬁuorescence of protein in
the presence of Eu3+‘ or Eu(PDA)33-.
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Calibration of BSA extrinsic fluorescence

~10 % quenching of the intrinsic BSA fluorescence intensity at

342 nm and relative sensitization of pure Eu3+ aquo-ion emission at 590

nm is observed by ligand-to-Eu3+ nonradiative energy tranfer processes

when BSA is added in stochiometric amounts. It is probably because of a

resonant coupling between the BSA tryptophan luminescence with the

" acceptor Eu3+ ion, that has multitude of absorption bands within 280-500

" nm. BSA-sensitized Eu3+ emission in our preliminary experiments are not
significant enough to carry out any detailed calibration work.

& i

350 -

Relative
Intensity

Excitation Wavelength, nm.
Fig. 1. Excitation spectra of solutions at Aem = 615 nm in
piperazine buffered solutions, pH = 6.5 and 37°C, all having
same concentration, 8.33 x 10-7 mol.dm-3, (A) BSA, (B) Eu3+,
) Eu(PDA)33‘ and (D) 1:1 mole ratio of BSA : Eu(PDA);™
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When the same experiments are repeated with Eu(PDA)33-
complex, the enhancement of BSA- sensitized Eu3+ emission is very
significant as given in Fig. 1. It shows a maximum I F inevery 1:1
mole BSA/mole complex ratio (m) and a decrease when m > 1.0, a linear
increase when O<m<1.0. No such increase in I g is recorded when
Eu(PDA)33 and pure tryptophan solutions are mixed, Fig 2-B.

Two different calibrations for BSA extrinsic fluorescence are carried out :

Method A ; All relative fluorescence intensities read from the
calibration solutions that contain always 1 : 1 mole ratio of BSA :
Eu(PDA)33- or fibrinogen : Eu(PDA)33- are plotted against the protein
concentration (mol.dm-3) giving a linear regression (r2 = 1.0) ;

i

- 457950 + 46.58x107 C for BSA and
-139.2248 + 266.42x 107 C for fibrinogen

Ig
Ig

i

all in piperazine HCI buffer, pH= 6.8. Excitation at 280 nm and emission
at 615 nm are recorded up to concentration of 1.700 x 10-5 mol.dm™3 for
BSA and up to 5.00 x 10-6 mol.dm-3 for fibrinogen with equimolar
concentrations of Eu(PDA)33- complex. Detection limits are 1.11 x 10-7
mol.dm3 for BSA and 5.45 x 108 mol.dm"3 for fibrinogen with a
precisionof I £ 1.0.

If inactivation of BSA or fibrinogen fluorescence shows statistical
match to above given calibrations within the presence of poly(HEMA)
membranes or beads, it means that there is chemical bonding between the
protein and Eu(PDA)33- complex, both being carried to the surface of
polymer and being adsorbed together so that 1: 1 ratio in solution is never
changed. Thus the enhancement of solution fluorescence of
BSA:Eu(PDA)3°- complex comes from the intramolecular energy transfer
from the donor protein molecule to acceptor Eu3* metal ion within the
same complex.
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Fig. 2. Fluorescence intensity change measured at Agxt = 280
nm and Aem = 615 nm in piperazine buffered solutions, pH=6.5
and 37°C for constant Eu(PDA)33- mole number (1 ml of 3.33
x 106 mol.dm3). ‘

(A) Eu(PDA)33- + BSA solutions, compared to equivalent BSA
solutions, ‘ '
(B) Eu(PDA)33- + tryptophan solutions, compared to equivalent
tryptophan solutions,

(C) Eu(PDA)33- + fibrinogen solutions, compared to equivalent
fibrinogen solutions.

(For this case, Eu(PDA)33- mol number is 5.56 x 10-7
milimoles and constant )

Method B ; All relative fluorescence intensities read from the
calibration solutions that contain varying mole ratios of BSA against the
known and fixed Eu(PDA)43- concentration (0 < m < 1.0) also give a
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linear regression (r2 = 1.0) as shown in Fig. 2. AIF values show an

intensity increase measured in piperazine HCl buffer (pH=6.8) at
. lex =280 nm and kem =615 nm.

I

Alg
Alg

- 455+ 31362 m for BSA and
- 9.09 + 557.58 m for fibrinogen.

[

If inactivation of BSA or fibrinogen fluorescence show statistical
match to the above given calibrations within the presence of poly(HEMA)
membranes or beads, it means that there is no chemical bonding between
the protein and Eu{PDA)33- complex, oﬁly protein being carried to the
surface of polymer and Eu(PDA)3%- concentration being unchanged in the
solution. Then the enhancement of solution fluorescence of BSA:
Eu(PDA)33- complex probably comes from the intermolecular energy
transfer from the donor protein molecule to acceptor Eu3+ central ion either
by resonance or exchange mechanism.

The BSA and fibrinogen adsorption onto the fixed (2 or 3 cm?2)
surface area of membranes or onto the fixed amount (1 or 2 g) of beads are
calculated for 20 minute and 60 minute periods using fluorimetric
detection. Two series of solutions are prepared; BSA and equimolar BSA /
Eu(PDA)33- and relative fluorimetric intensities are recorded at Aem = 342
nm and at Aegm = 615 nm respectively for protein's intrinsic and extrinsic
fluorescence using Aex = 280 nm. The time dependent inactivation of both
proteins are already known [12,15]. For this study 30%, 25% DMAEMA
and 30%, 25% AA poly(HEMA) membranes and particulates are selected.
All results are given in Table 1.



Table 1. Statistical Comparison of Protein Adsorption onto Poly(HEMA) Membranes and Particulates

Using Intrinsic and Extrinsic Fluorimetric Data

- - 4220 o S 2 o 20 " o o >

W v e . o S S A W A 1 o A S S o e Tt

""""""""" BSA

Adsorption  30% DMAEMA membranes  25% DMAEMA particulate 30% AA membranes 25% AA particulate
Period

Method int*® Ass» Bree int A B int A B int A B

403 4.18 16.38 1.15 1.88 8.13 0.92 1.30 5.65 0.29 029 114
20minute  N=5 N=§ N=5§ N=5 N=5 N=5 N=4 N=4 N=4 N=5 =5 N5
Statistical (-) (+) (-) (+) () (+) (-) (+)
Com.**** .

516 536 16.70 1.80 202 10.40 1.02 280 9.05 0.74 082 2.13
60minute N=6 N=6 N=6 N=5 N=6 N=6 N=4 N=4 N=4 N=5 N=5§ N=5§ -
Statistical (-) (+) . (-) (+) (-) (+) ) (+)
Com.**** ¢

FIBRINOJEN
Adsorption  30% DMAEMA membranes 25% DMAEMA particulate 30% AA membrancs 25% AA particulate
_Period. ,
Method int** As**s Qe int A B int A . ] int A B
20minute  4.70 4.70 7.30 1.23 1.22 5.64 1.99 2,46 4.47 0.96 1.07 2.30
Statistical N=5 N=5 =5 N=5 N=5 N=§ N=4 N=4 N=4 N=5 N=5 =5
Comparison (-) (+) (-) (+) (-) (+) (-) (+)
60minute 541  5.60 11.04 403 424 8.30 225 2.89 - 6.28 191 2.16 3.41
Statistical N=4 N=4 N=4 N=5 N=5 N=5 N=4 N=4 N=4 N= N=5 N=§
Comparison (-) (+) (-) (+) () (+) ) (+)

* Adsorbed BSA and fibrinogen is calculated as mg fcm? .
**  Calculated from Intrinsic protein fluorescence (Agx =280, Aem =342 nm) in piperazine-HCl buffer pH=6.5 .
*** Calculated from calibrations in method A and B ( from extrinsic protein fluorescence Aex= 280, Agm = 615 nm), in same buffer pH=6.5 .
*¥%*  Gratistical comparison of intrinsic method with method A and method B.
For 95% confidence le L{+) shows a real difference ang »

}
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RESULTS AND DISCUSSIONS

The results in Table 1 shows that the initial fast adsorption of
proteins are significantly higher on positively charged DMAEMA surfaces
than negatively charged AA or neutral poly(HEMA) surfaces as reported
before [12]. In the presence of DMAEMA the adsorption process is driven
by electrostatic interaction of the amino groups and the net negative charge
of the BSA molecules. 60 minutes of incubation, the steady increase of
BSA uptake in both the DMAEMA and AA comonomer surfaces are
partially dependent on swelling of polymers too. Therefore,
interpenetration (absorption in addition ta surface adsorption) into the bulk
structure of surfaces can explain the larger quantities of protein uptake.
Modified poly(HEMA) surfaces with DMAEMA may have a basic use in
the widely applied separation of BSA and other blood proteins by ion
exchange chromatography and further work is under process. Comparison
of experimental means within 95% confidence levels of t-values (+t sV
N1 + N2 /N1 .N2) show that there is small indeterminate errors in
method A but significant differences in method B. This proves that both
BSA and fibrinogen form complexes with Eu(PDA)33- in equimolar
concentrations and sensitize the metal ion fluorescence by intramolecular
energy transfer.

Before giving FTIR results of this new 'complex, it is better to
mention the work dohe on calculating the apparent stability constants of
Eu(PDA)33- and Eu(PDA),~ with BSA. If there is an association of
Eu(PDA)33- and BSA, reaction (1) is valid but if there is a displacement of
PDAZ- when BSA is bound, then reaction (2) is valid. The equilibrium
constant for reaction (2) can be found from the product of 1/K3 with K4 :
K3 being the third step complex formation constant of Eu3* with PDA2-
(reaction 3)2 and equals to 1.12x105 , K4 being the apparent stability
constants of Eu(PDA),~ with BSA.

Eu(PDA)3-+ BSA <« {Eu(PDA)3:BSA} 3 (1)



Eu(PDA)3> +BSA < {Eu(PDA)2:BSA} - +PDAZ (2)
Eu(PDA)," + PDAZ" ¢ Eu(PDA)3 3- 3)
Eu(PDA)y”" + BSA < {Eu(PDA);:BSA}" 4)

A recent paper of our group for the determination of stability
constants using fluorescence spectroscopy [2], is applied for the above
cases. Increase in the extrinsic fluorescence intensity is measured at
Aext/hem Of 280/ 615 nm for Eu(PDA)33- or Eu(PDA)," associated with
BSA up to 1:1 mole ratio. AF =f (¢ ), c being the actual total
concentration of the ligand, BSA for this case. The best agreement, for the

relatively large concentration range of BSA, is found to be the function
given below:

ln(AF)=aj Incy + b; &)

where: a jand b ; are constants for this ligand and for a particulai’ cp -
total metal ion concentration, Eu(PDA)33- or Eu(PDA)," for this case.
From these data, ¢ i - free ligand concentrations are calculated assuming
that AF=f(cg) and obeys the equation 6 :

In(AF)=agIncg + b, 6

ag and bg values are evaluated by the extrapolation of a and b
coefficients for different c); concentrations tothe ¢cpy=0, a and b
functions of c)4 concentrations obey the equations :
aj=peymj +ag )]
, bj¢= q cM;j +bg 8)
where: a; and b ; are the same values found from equation 5.

Plotting In (AF) versus Incp graphics the constants b;equal to
bp when ¢ = 0 from equations 5, 7 and 8. The computed values ; a, b,
ag, bp andr (regression coefficients) are presented in Table 2.
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Table 2. Thecpp, a, b, ag, by values for Eu(PDA)3 3- and Eu(FDA))-

: BSA systems and r2 values (regression coefficient of each
line plotted, for a, b - equation 5 and for ag, by equations 7

and8*).
Eu (PDA) 37 - : BSA system

CM X 10 6

{ mol.dm - 3) a b 2
0.00 1.1232 20.597 0.93 - 0.98*
0.90 0.9348 .17.914 0.99
1.00 0.9139 17.616 0.99
2.00 0.7046 14.635 0.98
2.50 0.6099 13.144 0.99
3.00 0.4954 11.654 0.98
3.75 0.3384 9.418 0.98
400 _ 0.2861 8.673 0.99

Eu(PDA)2- : BSA system

0.00 0.9324 16.843 0.94 - 0.88*
0.90 0.8397 15.065 0.99
1.00 0.7859 14.868 0.98
2.00 0.6390 12.890 0.98
2.50 0.5661 11.320 0.99
3.00 0.4928 10.918 0.98
3.75 0.3829 9.437 0.99

4.00 0.3646 8.442 0.98
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Table 3. The computed ¢, cg ,K1 and Kq values of

Eu(PDA)3 3- and Eu(PDA)2 - : BSA complexes for selected
two different initial metal ion concentretion, ¢ M .

Eu (PDA) 3 >~ : BSA system

c M= 1.0x10° moldm™ ¢ M = 4.0x 10 O mol.dm™3

e x107 cgx107 K1x10‘6ch 107 cgx107 K1x10-6

1.25 0.289 3.68 5.00 0.455 2.82
2.50 0.455 5.65 10.00 1.354 2.36
3.75 0.614 744 15.00 0.844 6.49
5.00 1.120 5.66 20.00 1.066 843
6.25 0.919 1.24 25.00 3.112 4.05
7.50 1.682 8.29 30.00 5.633 2.77
8.75 1.350 2.11 35.00 6424 3.89
10.00 1.564 4.02 40.00 10.858 247

mean 4.76 mean 4.16

Eu (PDA)2 - :BSA system

cpm= 30x100 moldm-3 cM=4.0x100 mol.dm->

cL x107 cgpx167. Kgx106 ¢y x107  cgpx107 K4x10°6

3.75 1.507 0.54 5.00 1.869 0.45
7.50 2.606 0.75 10,00 5.481 0.23
11.25 2.980 1.28 15.00 6.466 0.42
15.00 4314 1.28 20.00 7.063 0.68
18.75 4.895 1.75 25.00 8.467 0.83
22.50 6.268 1.88 30.00 8.87 1.26
26.25 8.758 1.60 35.00 8.265 244
30.00 11.022 1.56 40.00 8.669 4.17
mean 1,33 mean 1.31

Overall results **: XK1 = 4.75 (+094) x 106and K4= 1.79 (£035) x 106

** Values are given for 95% confidence level.
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Knowing the ag and by values, the free ligand concentration (cg)

are computed from equation 6. Some of these data are collected in Table

3. The calculated ¢ g values are used for the computation of stability
“constants, K; and K, from the equation given below:

Kj (cg? +opCp-CLCp) +Cp-cp =0 ©)

It is possible to write equation 9 for each computed value of cy .
Such set of equations are used for the evaluation of stability constants, by
simultaneous iteration of apparent stability constant values. For above two
cases, the computation is applied to ~ 50 equations. We have taken only
the cg values in the concentration regioni in which equation 6 is obeyed.

The apparent stability constants calculated for reaction(1) is (4.75 %
0.94) x 106 and for reaction (4) is (1.79%0.35) x 106 (log K;=6.68 £
0.08 and log K4 = §.25 % 0.07 respectively). Comparison of two
experimental means ( at 95% confidence level) show existence of a real
difference between the calculated binding constants of BSA to Eu(PDA);3-
and to Eu(PDA),". The equilibrium constant of reaction (2) ; PDA2-
displacement with BSA coordination, is calculated to be K4 /K3 = 1.79x
106/ 1.12x105 = 15.98 which is impossible compared to experimental
K . Thus there is no displacement of PDA when BSA is bound and
reaction (2) is invalid. It also means that the association of BSA is not to
first-sphere coordination of metal ion but rather to the PDA ligands around
it. The second-sphere coordination is true and can be explained with the aid
of FTIR results. FTIR spectra of BSA, Eu(PDA)33- and 1: 1 Eu(PDA)33- :
BSA (~10-3 mol.dm™3 solutions dried on KBr disc) are given in Fig. 3.

There is a new IR peak centering on 1239 cm! (1280-1190cm™1)
known as the amide-(IIl) band of C-N-H bonding because of N-H
bending and C-N streching . It only appears in Eu(PDA)33- that is bonded
to BSA. Compared to Eu (PDA)33- itself, there is also a weaker new
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Fig 3. FTIR spectra of 1x10-3 mol.dm™3 solutions dried on
KBr discs.

A) BSA, B) Eu(PDA)33- and C) {Eu(PDA)33-:BSA} complex.

absorption peak at 1504 cm'l which is known as the amide-(II) band of -
C (=0) - NH - R bonding because of N-H bending too. A less pronounced
increase can be seen on C-N strech at 1425 cm-1. Although the amide-(I)
band of BSA carbonyl at 1640 cm! is nearly the same, the absorption of -
C (=O) - at 1628 cm'! is decreased in Eu(PDA)33-. The new peaks and
other IR data indicate an amide bonding in the new molecule. It is possible
if the carboxylate terminals of PDA ligands in Eu(PDA )33 that are ionic in
nature, coordinate with polar terminals of amino acids in BSA as shown
below :

Eu(PDA)33- +BSA > {Eu(PDA)3:BSA }>* K~4.75 (£ 0.94) x 106

3 {-COO™ + H3N*-CH(R)-COO" } — 3 {~CO-NH-CH(R)-COO"}+ 3H20
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BSA : Eu(PDA)s>

The binding of Eu(PDA)33- to BSA must be somehow close to

tryptophan unit or so that intramolecular energy transfer is prefered to
central metal ion to fluorescence. The enhancement of Eu(PDA)33‘
fluorescence at 615 nm also depends onto the increased rigidity too. This
work may lead to new alternative methods of labelling BSA or fibrinogen,
following their luminescence in visible region, making analysis based on
time-resolved fluorimetry and much more.

o ot

mOWwE Noy wmbwNe

REFERENCES

Ates, S., GOk, E. and Kiremitgi, M., Anal. Letters, 25, 49, 1992,

Ates, S., Oktar, O., Karada¥, O. and GOk, E., Anal. Letters, 25, 2123, 1992.
Chirstopoulos, T.K. and Diamandis, E.P., Anal. Chem., 64, 342, 1992,
Dakubu, S. and Ekins, R.P., Anal. Biochem., 144, 20, 1985.

Dechaud, H., Bador, R., Claustrat, F. and Desuzinges, C., Clin. Chem., 32, 1323,
1986.

Diamandis, EP. and Christopoulos, T.X., Anal. Chem., 62, 1149A, 1990.
Evangelista, R.A., Pollak, A., Allore, B., Templeton, F., Morton, R.C and
Diamandis, E.P., Clin. Biochem., 21, 173, 1988.

Gok, E., PhD Thesis, Hacettepe University, Ankara, 1992,

Hemmila, I., Clin. Chem., 31, 359, 1985.

Horrocks, W. and Collier, W.E., j. Am. Chem. Soc., 103, 2856, 1981.

Kuo, J.E., Milby, K.H., Hinsberg, W.D., Poole, P.R., McGufin, V.L. and Zare,
R.N,, Clin. Chem., 31, 50, 1985.

Laugren, T., Hemmila, 1., Petterson, K. and Halonen, P., "Alternative
Immunoassays”, ch 5, ed. W.P, Collin, John Wiley, New York, 1985.

Siitari, H., Hemmila, I, Soini, E. and Laugren, T., Nature, 301, 258, 1983.
Soini, E. and Hemmila, ., Clin. Chem., 25, 353, 1979.

. Richardson, F.S., Chem. Rev., 82, 541, 1982.



	23-1994
	13-1994001
	13-1994002
	13-1994003

	Untitled1
	Untitled2
	Untitled3
	Untitled4
	Untitled5

