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Pollen morphology of the genu®/erbascum L. (Group A) in Turkey

Sevil PEHLIVAN?, Birol BASER™, Faik A. KARAVELIOGULLARI 1

*Gazi University Science and Art Faculty DepartmariBiology Teknikokullar, 06500 Ankara, Turkey

Abstract

Pollen morphology of 30 taxa belonging W@rbascumL. of the family Scrophulariaceae from Turkey has
been investigated using light microscope and secanmicroscope. It is an eurypalynous family Erdtni®52). Pollen
grains usually radially symmetrical, isopolar, dblapheroidal to spheroidal, tricolpate. Tecturnictgate and coarsely

reticulate.

Keywords: VerbascumPollen, Turkey

Ozet

Scrophulariaceae familyasindan Turkiye'de yaydosterenVerbascumL. cinsine ait 30 taksonun polen
morfolojisi, 51k ve elektron mikroskobu kullanilarak galmistir. Scrophulariaceae eurypalynous bir familyadir
Erdtman (1952). Polen taneleri genellikle radyahedrili, isopolar, oblate-spheroidal’den spherdgidacolpate’a

kadar. Tectum reticulate ve kabaca reticulate.

Anahtar Kelimeler: VerbascumPolen, Tirkiye

1. Introduction

This family is represented by 280 genera and aBo00 species in the world and 30 genera and 4G8espm
Turkey (Watson & Dallwitz, 1991; Huber-Morath, 1978erbascunis represented by 360 taxa in the world and 241
taxa in Turkey (Huber--Morath 1978, Daws$ al 1988, Vural & Ayd@du 1993, Karaveligullari et al 2004, 2006,

* Corresponding authof Haberlgmeden sorumlu yazabaser@gazi.edu.tr
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2008, Sutory 2001, 2004 Ozhatay 2006, Kayeiasl. 2006, Parolly, G. & Tan, K. 2007, 2008Yerbascungroup A, is
could be separated with having 4 stamens from thers groups. This group members are representelb ligixa in
Turkey and others neighbouring countries (Ferqué®ii2; Fedchenko, 1955; Huber-Morath, 1981; Feimidothan,
1978a, 1978b; Meikle, 1985; Tackholm, 1974).

Pollen morphology of the family Scrophulariaceas haen examined by a number of workers such a Brdtm
(1952), Moore & Webb (1978). Inceoglu (1982), Vdrgse (1986). Argue (1986) Karim & EL-Oqglah (198d)nki &
Eshbaugh (1989). Karavefiallari et al., (2005)

2. Materials and methods

Material used for study was collected from 30 wildpulations in Turkey which belong to 30 taxa in 28
species. Collectors and localities are shown inAppendix. The list of voucher specimens of thentdaare deposited
in the herbarium of GAZI. The pollen grains wereegared for light (LM) by the standard methods descr by
Erdtman (1952). For light microscopy, the pollemigs were mounted in unstained glycerine jelly abdervations
were made with a Prior microscope under (125, 0&% oil immersion (E100, 1.25), using 10x eye @ie€or
scanning electron microscopy investigations, thiempgrains were put on stubs, stutter-coated witll glate. The
S.E.M examination was carried out on a Jeol mi@pscJSM-6060. The measurements were based on 8ihgsa
from each specimen. Polar axis, equatorial diamewt ratio, exine, colpi long axis, colpi shorisspapocolpium and
Amb diameter were also measured. The terminology issin accordance with Erdtman (1952), Kremp §)96aeqgri
& lversen (1964), Walker & Doyle (1976) and Wil([i$973).

3. Results

3.1. General pollen characters of the genus Verbas@Group A)

Verbascum natolicurfFisch. & C.A.Mey.) Hub.-Mor. Figure. 1. A, B, Table 1.

Measurements: Polar axis P (22.56-) 23.44+0.96 (04} um, and equatorial diameter E (18.22-) 20135 (—22.56)
pum, P/E ratio: 1.15. Colpi (16.49-) 19.82+2.05 (433 um long. Amb diameter (21.70-) 23.14+1.27 (82p um.
Apocolpium (1.73-) 2.794£0.65 (—4.34) um. Exine -8 1.01+0.17 (-1.73) um thick, ornamentation isarsely

reticulate.

Verbascum spodiotricuifiHub.-Mor) Hub.-Mor. Figure. 2. A, B, Table 1.

Measurements: Polar axis P (14.75-) 16.23+0.83.86) um, and equatorial diameter E (12.15-) 14.20A41{-15.62)
pm, P/E ratio: 1.14. Colpi (11.45-) 13.37+£1.17 {B}.um long. Amb diameter (13.88—) 14.52+0.60 (62p.um.
Apocolpium (1.73-) 2.09+0.38 (-2.60) um. Exine 63-80.94+0.11 (-1.08) um thick, ornamentation {&wate.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Verbascum oriental@..) All. Figure. 3. A, B, Table 1.

Measurements: Polar axis P (27.77-) 29.97+1.56(853 um, and equatorial diameter E (24.30-) 27128k (—32.94)
pum, P/E ratio: 1.10. Colpi (19.96-) 25.43+2.22 (529 um long. Amb diameter (25.17-) 27.11+1.42 (529 um.
Apocolpium (3.47-) 5.09+0.73 (-6.07) um. Exine (=B1.47+0.21 (-1.73) um thick, ornamentation {swate.

VerbascunbrachysepalunfFisch.& Trautv.) O. Kuntze Figure. 4. A, B, Table 1.

Measurements: Polar axis P (24.30-) 25.87+1.3@(64} um, and equatorial diameter E (21.70-) 23168 (—25.17)
um, P/E ratio: 1.09. Colpi (19.96-) 22.48+1.71 (629 um long. Amb diameter (23.43-) 25.84+1.56 (628 um.
Apocolpium (2.60-) 3.64+0.70 (—4.34) pm. Exine 63-80.97+0.11 (-1.08) um thick, ornamentation {&uate.

Verbascum ciliciunfBoiss. & Heldr.) O. Kuntze Figure. 5. A, B, Tal.

Measurements: Polar axis P (19.96-) 22.54+1.13.86241m, and equatorial diameter E (18.2—) 20.3P41--22.56)
pm, P/E ratio: 1.11.Colpi (15.62-) 17.70+£1.55 (989.um long. Amb diameter (18.22-) 19.75+0.96 (83p.um.
Apocolpium (1.73-) 2.47+0.30 (-2.60) pm. Exine @38 0.94+0.10 (-1.08) pm thick, ornamentation isiwrsely

reticulate.

Verbascum flabellifoliunfHub.-Mor.) Hub.-Mor. Figure. 6. A, B, Table 1.

Measurements: Polar axis P (20.83-) 22.85+1.35.{A2%m, and equatorial diameter E (17.36-) 20.1®4{-22.56)
pm, P/E ratio: 1.11. Colpi (16.49-) 19.76+1.47 (582 um long. Amb diameter (19.96-) 21.35+0.34 (58P um.
Apocolpium (1.73-) 2.34+0.38 (-2.60) um. Exine §3:50.90+0.14 (-1.08) um thick, ornamentation s wate.

Verbascum trapifoliun{Stapf.) Hub.-Mor. Figure. 7. A, B, Table 1.

Measurements: Polar axis P (18.22-) 22.74+0.73.%6321m, and equatorial diameter E (16.49-) 20.535:-{-20.83)
um, P/E ratio: 1.11. Colpi (15.62-) 19.44+1.12 (#B) um long. Amb diameter (17.4-) 21.01+1.06 (969.um.
Apocolpium (2.60-) 3.73+0.70 (—3.90) um. Exine @B 0.96+0.11 (-1.08) um thick, ornamentation isareely

reticulate.

Verbascum pyroliforméoiss. & Heldr.) O. Kuntze Figure. 8.A, B, Table 1.

Measurements: Polar axis P (21.70-) 23.89+1.52.0426um, and equatorial diameter E (18.22-) 20.6231{-21.70)
pm, P/E ratio: 1.16. Colpi (16.49-) 20.16+1.47 (433 um long. Amb diameter (18.2—) 21.78+1.37 (4231m.
Apocolpium (1.73-) 1.97+0.36 (-2.60) pm. Exine §3-50.81+0.08 (-0.86) um thick, ornamentation {&uate.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Verbascum dudleyanu(hlub.-Mor.) Hub.-Mor. Figure. 9. A, B, Table 1.

Measurements: Polar axis P (15.6-) 21.57+1.30 (5&22um, and equatorial diameter E(13.88—) 20.193-(-19.96)
pm, P/E ratio: 1.03. Colpi (12.15-) 18.14+1.39 (969 um long. Amb diameter (16.49-) 20.63+0.75 (S6P um.
Apocolpium (1.73-) 2.80+0.22 (-3.47) pm. Exine B3-50.86+0.22 (-1.08) um thick, ornamentation (& utate.

Verbascum coronopifoliurfBoiss. & Balansae) O. Kuntze Figure. 10.A, B, Table 1.

Measurements: Polar axis P (19.96-) 24.38+2.14.0426um, and equatorial diameter E (17.36-) 19.214:{-20.83)
pm, P/E ratio: 1.27. Colpi (15.62-) 17.13+0.85 (228 um long. Amb diameter (17.36—) 19.73+1.14 (#Q} um.
Apocolpium (2.60-) 3.98+0.60 (—4.34) um. Exine §3:50.80+0.09 (-0.86) um thick, ornamentation s uate.

Verbascum serratifoliurHub.-Mor.) Hub.-Mor. Figure. 11.A, B, Table 1.

Measurements: Polar axis P (19.96-) 22.07+1.08.48231m, and equatorial diameter E(18.22-) 20.582122.56)
um, P/E ratio: 1.08. Colpi (16.49-)18.19+1.10 (83.@m long.. Apocolpium (2.60-) 3.80+0.68 (-5.20h.upAmb
diameter(16.49-) 20.02+1.08(-22.56) um. Exine (©)86.93+0.10 (—1.08) um thick, ornamentation is rsely

reticulate.

Verbascum basivelaturub.-Mor. Figure. 12.A, B, Table 1.

Measurements: Polar axis P (17.36-) 19.21+1.321(#® um, and equatorial diameter E(15.6—) 17.7331-19.09)
pm, P/E ratio: 1.08. Colpi (13.88-) 15.79+1.22 (228 um long. Amb diameter (16.49-) 18.93+1.04 (96D um.
Apocolpium (2.60-) 2.80+0.33 (-3.47) um. Exine 63-80.86+0.24 (-1.08) um thick, ornamentation (g utate.

Verbascum bourgeauanurub.-Mor. Figure. 13.A, B, Table 1.

Measurements: Polar axis P (19.09-) 21.87+1.30.88241m, and equatorial diameter E (18.22-) 20.192-(0-22.56)
pm, P/E ratio: 1.08. Colpi (16.49-) 18.14+1.39 (#2) um long. Amb diameter (19.96-) 20.63+0.75 (#Q)L um.
Apocolpium (2.60-) 2.80+0.22 (—-3.03) um. Exine §3:50.86+0.22 (-1.08) um thick, ornamentation s wate.

Verbascum serpenticoldub.-Mor. Figure. 14.A, B, Table 1.

Measurements: Polar axis P (21.70-) 21.13+1.14.0426um, and equatorial diameter E (19.96-) 21.31t(-22.56)
um, P/E ratio: 0.99. Colpi (16.49-) 18.33+1.03 (:83) um long. Amb diameter (21.70-) 22.91+0.83 (3@% um.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Apocolpium (2.60-) 2.78+0.29 (-3.47) um. Exine B3P 0.86+0.22 (—1.08) pm thick, ornamentation iswrsely

reticulate.

Verbascum sorgerag@iub.-Mor.) Hub.-Mor. Figure. 15.A, B, Table 1.

Measurements: Polar axis P (19.96-) 21.67+0.92.43331m, and equatorial diameter E (17.36-) 19.583{-20.83)
um, P/E ratio: 1.11. Colpi (16.49-) 18.14+1.01 (989 um long. Amb diameter (18.22-) 19.84+1.27 (@)L um.
Apocolpium (1.73-) 2.14+0.40 (-2.60) um. Exine §3:$0.89+0.15 (-1.08) um thick, ornamentation & wate.

Verbascum nudicaul@Vydler) Takht. Figure. 16.A, B, Table 1.

Measurements: Polar axis P (19.96-) 20.97+0.69.5821m, and equatorial diameter E(18.22-) 19.163(-19.96)
um, P/E ratio: 1.09. Colpi (16.49-) 17.53+0.95 (089 um long. Amb diameter(17.36-) 19.78+1.13 (¥Q)L um.
Apocolpium (2.60-) 3.14+0.26 (—3.47) um. Exine -6 0.81+0.10 (-0.86) um thick, ornamentation igareely

reticulate.

Verbascum suworowianu(K.Koch) O. Kuntze. varsuworowianuntigure. 17.A, B, Table 1.

Measurements: Polar axis P (18.22-) 20.69+0.10.821um, and equatorial diameter E (19.09-) 20.8541-22.56)
pm, P/E ratio: 0.99. Colpi (14.75-) 18.17+1.72 (83) um long. Amb diameter (17.36—) 19.73+£1.42 (#Q} um.
Apocolpium (1.73-) 2.69+0.67 (—4.34) um. Exine -6 0.91+0.14 (-1.08) um thick, ornamentation igareely

reticulate.

Verbascum suworowianu(i.Koch) O. Kuntze. vampapillosum(Murb.) Hub.-Mor. Figure. 18. A, B, Table 1.

Measurements: Polar axis P (19.96-) 21.35+0.90.66221m, and equatorial diameter E (18.22—) 190288 (—20.83)
pm, P/E ratio: 1.11. Colpi (15.62-) 17.16+0.71 (228 um long. Amb diameter (17.36—) 19.06+£0.93 (83D um.
Apocolpium (2.60-) 2.67+0.16 (-3.03) um. Exine 83p 0.86+0.22 (—1.08) um thick, ornamentation iswrsely

reticulate.

Verbascum luciliag(Boiss.) O. Kuntze Figure. 19. A, B, Table 1.

Measurements: Polar axis P (17.36-) 18.89+1.36.73 um, and equatorial diameter E (16.49-) H058. (-
22.56) um, P/E ratio: 1.08. Colpi (13.88-) 15.68#1(-18.22) um long. Amb diameter (17.36-) 17.881(0—19.96)
pm. Apocolpium (1.73-) 1.99+0.36 (—2.60) um. Ex{8et3—) 0.65+0.19 (—0.86) pum thick, ornamentat®caarsely

reticulate.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Verbascum rupicola(Hayek & Siehe) Hub.-Mor. Figure. 20. A, B, Table 1.

Measurements: Polar axis P (19.09-) 20.37+1.01.4331m, and equatorial diameter E(14.75-) 16.38x0-17.36)
pm, P/E ratio: 1.25. Colpi (15.62—) 20.08+0.80 (582 um long. Amb diameter (13.88-) 16.40+1.679(69) pum.
Apocolpium (1.73-) 2.30+0.50 (-=3.03) pm. Exine 63-81.05+0.14 (-1.30) um thick, ornamentation {&wuate.

Verbascum agrimoniifoliur(K.Koch) Hub.-Mor. subspagrimoniifoliumFigure. 21. A, B, Table 1.

Measurements: Polar axis P (17.36-) 18.74+0.98.833Qum, and equatorial diameter E (15.62-) 17033 (—18.22)
pm, P/E ratio: 1.08.. Colpi (14.75-) 15.74+0.937-36) um long. Amb diameter (14.75-) 17.07+1.089(96) pm.
Apocolpium (1.73-) 2.92+0.78 (-3.47) um. Exine B3P 0.86+0.22 (—1.08) pm thick, ornamentation isiwrsely
reticulate.

Verbascum levanticuiK. Ferguson Figure. 22.A, B, Table 1.

Measurements: Polar axis P (19.96-) 21.60+1.14.43331m, and equatorial diameter E (16.49-) 181453 (—20.83)
um, P/E ratio: 1.17. Colpi (14.75-) 18.55+0.83 (:83) um long. Amb diameter (17.36—-) 18.25+0.83 (96P um.
Apocolpium (1.73-) 1.974+0.33 (—2.60) um. Exine @:p 0.86+0.22 (-1.08) um thick, ornamentation igareely
reticulate.

Verbascum bugulifoliurham. Figure. 23. A, B, Table 1.

Measurements: Polar axis P (16.49-) 18.60+£1.02.96)9um, and equatorial diameter E(16.5-) 16.683-¢-18.22)
pum, P/E ratio: 1.12. Colpi (13.88-) 15.59+1.06 (-36] um long. Amb diameter (16.49-) 17.82+0.81 (62 um.
Apocolpium (2.60-) 3.48+0.60 (-5.20) um. Exine @:p 0.83+0.07 (—1.08) um thick, ornamentation igarsely

reticulate.

Verbascum ponticurgBoiss.) O. Kuntze Figure. 24.A, B, Table 1.

Measurements: Polar axis P (17.36-) 18.57+£0.98.96)9um, and equatorial diameter E (14.75-) 1843 (—
17.36) um, P/E ratio: 1.13. Colpi (13.88-) 15.0820(-16.49) um long. Amb diameter (15.62—) 16.6341(—21.70)
pm. Apocolpium (1.73-) 2.22+0.48 (—3.03) pum. Exj@é5—) 0.79+0.10 (—0.86) um thick, ornamentat®reticulate.

Verbascum bornmuellerianuktub.-Mor. Figure. 25.A, B, Table 1.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Measurements: Polar axis P (17.36-) 19.53+0.99 (#® um, and equatorial diameter E (16.49-) 18182 (—19.96)
pm, P/E ratio: 1.07. Colpi (13.88-) 16.43+1.07 (223 um long. Amb diameter (16.49-) 18.34+1.169(96) pum.
Apocolpium (1.73-) 2.424+0.49 (—3.03) um. Exine @:p 0.88+0.10 (—1.08) um thick, ornamentation isarsely

reticulate.

Verbascum oreophiluid.Koch. var. oreophilumFigure. 26. A, B, Table 1.

Measurements: Polar axis P (19.09-) 20.71+1.11.56221m, and equatorial diameter E (17.36-) 181902 (—22.56)
pm, P/E ratio: 1.09. Colpi (15.62-) 17.36+0.75 (228 um long. Amb diameter (19.96-) 21.52+1.10 (433 um.
Apocolpium (1.73-) 2.54+0.40 (-3.03) um. Exine 63-80.96+0.11 (-1.08) um thick, ornamentation & wate.

Verbascum oreophiluid.Koch. var. joannis(Bordz.) Hub.-Mor. Figure. 27. A, B, Table 1.

Measurements: Polar axis P (19.96-) 21.49+0.90.43231m, and equatorial diameter E (15.62-) 170154 (—18.22)
um, P/E ratio: 1.25. Colpi (17.36-) 19.17+0.97 (83) um long. Amb diameter (16.49-) 17.70+0.12 (62 um.
Apocolpium (2.60-) 3.41+0.01 (—4.34) um. Exine §3-50.79+0.09 (-0.86) um thick, ornamentation & wate.

Verbascum gaillardotiBoiss. Figure. 28. A, B, Table 1.

Measurements: Polar axis P (15.62-) 18.92+1.43.83Qm, and equatorial diameter E(14.75-) 17.8Pk¢1{-19.09)
pum, P/E ratio: 1.06. Colpi (13.02-) 15.01+1.04 (:36] um long. Amb diameter (16.49-) 18.19+1.01 (83p um.
Apocolpium (2.60-) 3.18+0.50 (—4.34) um. Exine -8 1.19+0.17 (-1.73) um thick, ornamentation igarsely

reticulate.

Verbascum freyni{Sint.) Murb. Figure. 29.A, B, Table 1.

Measurements: Polar axis P (19.09-) 21.52+0.92.66221m, and equatorial diameter E (18.22-) 2018&%* (—21.70)
pm, P/E ratio: 1.03. Colpi (16.49-) 17.79+0.87 (969 um long. Amb diameter (19.96-) 21.15+0.98 (58P um.
Apocolpium (2.60-) 3.41+0.34 (-5.20) um. Exine 63-81.01+0.10 (—1.08) um thick, ornamentation s wate.

Verbascum transcaucasicwiulf. Figure. 30. A, B, Table 1.

Measurements: Polar axis P (17.36-) 20.36+1.80.66221m, and equatorial diameter E (13.88-) 1717B&(—19.96)
pm, P/E ratio: 1.15. Colpi (15.62-) 16.95+0.74 (228 um long. Amb diameter (17.36—) 18.13+0.69 (829 um.
Apocolpium (1.73-) 2.31+0.41 (-3.03) um. Exine §3-50.74+0.11 (-0.86) um thick, ornamentation s wate.

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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3.2. Key to the species

1- Pollen shape oblate ................................. V..Suworowianunvar. suworowianum
1- Pollen shape prolate, subprolate
2- Pollen shape subprolate
3-Exine diameter 0.79 to 0.86um
4- Polar axis 21pm

5- Colpi short axis 2um...........c.oui e e eenenes V.oreophilumvar.joannis
5- Colpi short axisS 4pmM ... ... e V. levanticum

4- Polar axis 23 to 24um
6- Colpilong axis 17HMmM.......ccooviviiiiiiee i cenen, V. coronopifolium
6- Colpilong axis 20UM.......oeiiiiiiie e e e e V. pyroliforme

3- Exine diameter 1um

7- Amb diameter L6HM......oovvie i e e e V. rupicola
7- Amb diameter 23UmM......coie i e V. natolicum

2- Pollen shape prolate
8- Polar axis 16 to 19um

9- Equatorial diameter LApUm.......c.ooi i iceieieeee e V. spodiotricum
9- Equatorial diameter 16 to 20 pum
10- Colpi short axis 2 M ... e et e e V . ponticum
10- Colpi short axis 3 to &
11- Exine diameter L m.....c.oveviiiieie e e veneas V. gaillardotii

11- Exine diameter @®t9 um
12- Amb diameté&ridm
13- Apocolpium 1to 2 um
14- Colpi short axis 3.66 UM.............cvevnn . V.. luciliae
14- Colpi short axis 3.85 pm
creeerneneee e Vo agrimoniifoliumssp.agrimoniifolium

13pdcolpium 3 pm..........c.oeeeeieeenn ... V. bugilifolium
12- Amiadieter 18 pm

Welpi short axis 3 PmM.......cooceeiiieie V. basivelatum

Belpi short axis 4 pm................... V. bornmuellerianum

8- Polar axis 20 to 29um
16- Amb diameter 18 to 20 um
17- Colpi short axista23 um
18- Colpi longigx16 pm..................o.vv.e....... V. transcaucasicum
18- Colpi longi&x18 um........... V. borgeauanunandV. dudleyanum
17- Colpi short axisto4s5 um
19- Colpi longisxd7 pm

20- Apocioim 3 PM.......coceiiiiiiiiiii e e e2 Ve nUdicaule
20- Apocolpium 2 pm
Holar axis 21 pm.......... \/. suworowianunvar. papillosun
Holar axis 22 Moo veeie i e e V. cilicicum
19- Colpi IoNgISXL8 M....oviee v e e eeee e V. sorgerae

16- Amb diameter 21 to 2w pu
22- Polar axis 21 um
23- Colpi loagis 17 um
24- Agodpium 2 pm..............V. oreophilumvar. oreophilum
24- Apocolpium 3 pum.......ooviivvviienneeenen. 2 Vo freynii
23- Colpi long axis 18 to 19 um

25- Aqodpium 2 pm

26- Exine diameter 0.86 um............. \..serpenticola

26- Exine diameter 1 pm.....................L V. flabellifolium
25- Aqodpium 3 pm

27- Colpi long axis 18 pm............. \. serratifolium

27- Colpilong axis 19 um..............c.ceeee . \. trapifolium
22- Polar axis 228um

28- Exine diameter 0.97 um............. V..brachycephalum
28- Exine diameter 1.47 Um..........coeevveennnns V.orientale

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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A

Fig. 1. SEM photos of the pollen grain\éf natolicum(A) polar view and (B) detail of pollen grain. Mafjcation: (A)

x 4300, (B) x 14000.HAK 3008)

Fig. 2. SEM photos of the pollen grain\f spodiotrichun{A) polar view and (B) detail of pollen grain. Mdfjcation:

(A) x 5000, (B) x 16000.HAK 3318).

5. KIRIKKALE

A

Fig. 3. SEM photos of the pollen grain\forientale(A) equatorial view and (B) detail of pollen graMagnification:

(A) x 3500, (B) x 11000.FAK 3175)

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Fig. 4. SEM photos of the pollen grain\éf brachysepalurf®) equatorial view and (B) detail of pollen grain.

Magnification: (A) x 3700, (B) x 13000FAK 3184).

A

Fig. 5. SEM photos of the pollen grain\éfcilicium(A) equatorial view and (B) detail of pollen graMagnification:

(A) x 4300, (B) x 13000FAK 3262).

A

Fig. 6. SEM photos of the pollen grain\éfflabellifolium(A) polar view and (B) detail of pollen grain. Mafjcation:

(A) x 3700, (B) x 13000FAK 3238).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Fig. 7. SEM photos of the pollen grain\ftrapifolium(A) polar view and (B) detail of pollen grain. Mafjcation:

(A) x 3700, (B) x 11000RAK 3321).

'm BEE8E8 KIRIKKALE

A

Fig. 8. SEM photos of the pollen grain\éf pyroliforme(A) equatorial view and (B) detail of pollen grain.

Magnification: (A) x 4300, (B) x 16000~AK 3359).

i

', BEEE KIRIKKALE

AP - L R :

Fig. 9. SEM photos of the pollen grain\éfdudleyanungA) polar view and (B) detail of pollen grain. Mafication:

(A) x 4500, (B) x 13000FAK 3323).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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v BE88 KIRIKKALE

Fig. 10. SEM photos of the pollen grain\afcoronopifolium(A) polar view and (B) detail of pollen grain.

Magnification: (A) x 5000, (B) x 13000~AK 3388).

A

Fig. 11. SEM photos of the pollen grain\afserratifolium(A) polar view and (B) detail of pollen grain. Mafication:

(A) x 3500, (B) x 11000FAK 3002).

Fig. 12. SEM photos of the pollen grain\dfbasivelatun{A) equatorial view and (B) detail of pollen grain.

Magnification: (A) x 3700, (B) x 1200FAK 3386).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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B K IR IKKALE % om BEEE KIRIKKALE

A

Fig. 13. SEM photos of the pollen grain\éfbourgeauanurf@) polar view and (B) detail of pollen grain.

Magnification: (A) x 4500, (B) x 15000FAK 3429).

Al

Fig. 14. SEM photos of the pollen grain\fserpenticoldA) polar view and (B) detail of pollen grain. Mafication:

(A) x 4300, (B) x 13000FAK 3247).

BEeE KIRIKKALE

Al

Fig. 15. SEM photos of the pollen grain\afsorgeragA) polar view and (B) detail of pollen grain. Mdfjcation: (A)

x 4300, (B) x 16000FAK 3253).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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.

N

Sum BEBEE 15-0CT- 032 28kl XK13. B lpm BE8E KIRIKKALE

Fig. 16. SEM photos of the pollen grain\éfnudicaulg(A) polar view and (B) detail of pollen grain. Mafjcation:

(A) x 4300, (B) x 13000FAK 3046).

Al

Fig. 17. SEM photos of the pollen grain\éfsuworowianumvar. suworowianunfA) equatorial view and (B) detail of

pollen grain. Magnification: (A) x 4300, (B) x 130@FAK 3362).

Fig. 18. SEM photos of the pollen grain\éfsuworowianumvar. papillosum(A) equatorial view and (B) detail of

pollen grain. Magnification: (A) x 4300, (B) x 130@FAK 3392).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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o BEEE KIRIKKALE

A

Fig. 19. SEM photos of the pollen grain\éfluciliae (A) equatorial view and (B) detail of pollen gramMagnification:

(A) x 5500, (B) x 15000 (HD 7178).

Fig. 20. SEM photos of the pollen grain\afrupicola(A) equatorial view and (B) detail of pollen graMagnification:

(A) x 3700, (B) x 12000 ($3025).

A

Fig. 21. SEM photos of the pollen grain\afagrimoniifoliumsubsp.agrimoniifolium(A) equatorial view and (B)

detail of pollen grain. Magnification: (A) x 370(B) x 13000 FAK 3031).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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;

i N
r

Tor £880 JBL00T
7 F

A

Fig. 22. SEM photos of the pollen grain\éflevanticun(A) polar view and (B) detail of pollen grain. Mafication:

(A) x 4000, (B) x 13000FAK 3158).

Al

Fig. 23. SEM photos of the pollen grain\afbugulifolium(A) equatorial view and (B) detail of pollen grain.

Magnification: (A) x 4300, (B) x 11000FAK 3411).

Al

Fig. 24. SEM photos of the pollen grain\afponticun(A) polar view and (B) detail of pollen grain. Matjcation: (A)

x 5500, (B) X 20000FAK 3110).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Fig. 25. SEM photos of the pollen grain\éfbornmuellerianunfA) equatorial view and (B) detail of pollen grain.

Magnification: (A) x 4300, (B) x 13000FAK 3025).

v BEEE 1S -0CTA B3

Fig. 26. SEM photos of the pollen grain\aforeophyllunvar. oreophyllum(A) equatorial view and (B) detail of pollen

grain. Magnification: (A) x 4300, (B) x 160064AK 3043).

B 15.-0CT.

Al

Fig. 27. SEM photos of the pollen grain of&feophyllumvar.joannis(A) equatorial view and (B) detail of pollen

grain. Magnification: (A) x 4500, (B) x 160064AK 3036).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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A

Fig. 28. SEM photos of the pollen grain\afgaillardotii (A) polar view and (B) detail of pollen grain. Mafjcation:

(A) x 5000, (B) x 14000RAK 3145).

i BEB88 KIRIKKALE

Al

Fig. 29. SEM photos of the pollen grain\affreynii(A) polar view and (B) detail of pollen grain. Mafjcation: (A) x

4000, (B) x 11000FAK 3425).

KIRIKKALE

Fig. 30. SEM photos of the pollen grain\aftrascaucasicurfA) polar view and (B) detail of pollen grain.

Magnification: (A) x 4300, (B) x 13000FAK 3137).

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey
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Appendex

V. natolicumB5 Kayseri: Talas, 20.06.2001, 1230-1270RAK 3008.

V. spodiotrichunC3 Antalya: Tekirova, 27.08.1993, 1-400 FAK 3318.

V. orientaleAdana: Kozan-Feke 35. km, Akkaya village, 850 th08.2002FAK 3175.

V. brachysepalunC5 Mersin: Tarsus-Namrun (Camliyayla) 35. km, &7,(21.05.2002FAK 3184.

V. ciliciumC5 Nigde: Uluksla-Ciftehan, 1050 m, 25.08.2002AK 3262.

V. flabellifoliumC2 Burdur: Dirmil-Fethiye, 18.06.2002, 1650 RAK 3238.

V. trapifoliumC2 Burdur: Dirmil-Gélhisar 3,5. km, 1250 m, 07.0802, FAK 3321.

V. pyroliformeB4 Konya: Konya-Kayacik, 06.09.200#AK 3359.

V. dudleyanun€2 Burdur: S. shore of Salda, 1150 m, 11.07.260K 3323 .

V. coronopifoliunB2 Kitahya: Murat mountain, above Gediz, Kesilgi8%1700-1900 m, 21.06.200BAK 3388.

V. serratifoliumB3 Eskiehir: Saricakaya, valley of Sakarya, Gok¢ekaya d&i0;500 m, 08.05.1994AK 3002.

V. basivelatumB3 Eskiehir: Porsuk dam, Tirkmen Ba 930 m, 23.07.200F,AK 3385.

V. bourgeauanur@2 Antalya: Elmali, Akdg, Kizlarsivrisi, 2000-2300 m, 02.08.2003AK 3429.

V. serpenticolaC2 Burdur: Dirmil, Dirmil passage, 1450-1650 m,d22003 FAK 3247

V. sorgeraeC3 Isparta: Cicekda, Gedikli village, Sindeli, 31.05.2002, 1350 FAK 3253.

V. nudicauleB9 Van: Erek mountain, GemGoli, 2200 m, 20.09.200BAK 3046.

V. suworowianunvar. suworowianumA9 Kars: Kaizman-gdir, 26 km W. of Tuzluca, 1080 m, 03.07.19%AK
3362.

V. suworowianumvar. papillosumB10 Agri: d. Dgzubeyazit, Topcatan village, 1550 m, 09.06.2FNK 3392.

V. luciliae B2 Usak: EEme, Gumigkol, Edertepe, 900-1050 m, 20.07.2002, HD 7178.

V. rupicolaC1 izmir: Gumiildiir, 100-200 m, 26.06.20@R Senol 3025.

V. agrimoniifoliumsubsp.agrimoniifoliumB6 Malatya: Malatya-Puttrge 17. km, 990 m, 03.06 26-AK 3031.

V. levanticunC4 Antalya: Alanya, Derince stream, 800 m, 31.0826AK 3158.

V. bugulifoliumAl (E) Kirklareli: Demirkdyigneada, Avcilar, 20 m, 13.06.200BAK 3411.

V. ponticumA5 Kastamonu: llgaz mountain, 1000 m, 19.06.200%< 3110.

V. bornmuellerianun€9 Sirnak: Sirnak, 1450 m, 10.06.200EAK 3025.

V. oreophyllunvar. oreophyllumKars: Akcay to Cumacay E. of Keman, 2200 m, 17.07.2008AK 3043.

V. oreophyllumvar.joannisA9 Kars: Ka&izman, Pasli-Cilehane, 1600 m, 13.07.2004K 3036.

V. gaillardotii C6 Hatay: Harbiye S.W. of Antakya, 300-400 m, 0001,FAK 3145.

V. freyniiA5 Kastamonu: Tosya, Y. Dikmen, Kilkuyu village,16100-1600 m, 12.06.200BAK 3425.

V. trascaucasicum9 Kars: Akcay-Cumacgay, 14 km, 1950 m, 20.07.208K 3137.

4. Results and discussion

The Scrophulariaceae is a more or less stenopayfamuily Erdtman, (1952). When examined unither light
microscore (Table 1) the taxa Werbascunshow a more or less uniform pattern of the polerphology. At first

sight it seems that the pollen characters in #ngilfy are of little value for taxonomic studies.

The morphological characteristics of the pollerirggaf 30 taxa oVerbascun{group A) are shown in Table I.
The pollen of all species is radially symmetricabpolar, tri-colpatezonoaperturate, prolate or subprolate, oblate
spheroidal in shape and in the P/E ratio (polas &dquatorial axis), ectoaperture — colpus lorgraw, not sunken
Erdtman, (1952). The size of the pollen grains eginfjom 16.23-29.97 um min length (polar axis)20427.28 um in
width (equatorial axis), P/E ratio 0.99-1.27, cdipig axis 13.37-25.43 um, colpi short axis 2.38t5.1m, apocolpium
1.97-5.09 um, Amb diameter 14.52-27.11 um. Eximektiess from 0.65-1.47 um. Examination of the exindace of
all the species under the SEM gave very good dstgneharacters. Two sculptures of exine showed eod

diagnostic characters for separating the taxagntaops based on the sculpturing type: reticulatecaarsely reticulate.

In our study, some remarkable dimensional diffeeengere observed between taxa. Polar axXis epodiotrichum

is the smallest (16.23 pumy, orientaleis the largest (29.97 um). Equatorial diameteY o$podiotrichumis the smallest

S. Pehlivan et al., Pollen morphology of the geviesascum L. (Group A) in Turkey



20 Biological Diversity and Conservation +2 (2008)

(14.20 pum)V. orientaleis the largest (27.28 pm). Exine Wf luciliaeis the smallest (0.65 pmy, orientale is the largest
(1.47 pm). Colpi long axis of/. spodiotrichunis the smallest (13.37 umy, orientaleis the largest (25.43 um). Colpi short
axis of V. transcaucasicums the smallest (2.39 um¥, natolicumis the largest (5.81 pm). Apocolpium ®f levanticum
and V. pyroliformeis the smallest (1.97 un¥, orientale is the largest (5.09 um). Amb diameteMofspodiotrichunis the
smallest (14.52 um)/. orientaleis the largest (27.11 umy. orientaleandV. brachcephalunis only colpal membrane

densely granulated.

In Flora of Turkey, these two species were sepdratan each other as follows;
1. Pedicel thickness, equal or shorter than capsule......................... V. orientale

1. Pedicel weak, 2-3 times longer than capsule.........ccc.......... V. brachysepalum

Also, these two taxa have some differences in tihescription in the Flora of Turkey. These are lotveact
pinnatisect, upper bracts linear corolla with bmogpots inside iV. orientale.Bracts oblong-linear, linear; corolla

without spots inside iW. brachysepalum.

As a result of the field studies and investigationsherbaria materials it seen that, the usinglizof@ving
brown inside, is not a good character. The speciafdh orientale(FAK 3260) collected from Erzurum had no brown
spots and the specimen \¢f brachysepalungollected from MersinKAK 3185) had a few obscur brown spots inside
the corolla (Karaveligullari &Aytag 2008).

Using other charachters, length of pedicels andgttre of bracts. IV. orientale pedicels are 1.5-5 mm long,
and lower bracts are pinnatisect; pedicels are B¥@0and all bracts oblong-linear to linearv. brachysepalumOnly

upper bracts are linear \h orientale(Karaveligsullari &Aytac 2008).

The morphological characteristics of the polleniga/erbascum suworowianumar. suworowianumis

oblate,Verbascum suworowianuwar. papillosumis prolate.

These two variaties are growing same area, thel beemzes very important for separation. Otherwissms

hairness is not good charachters, to given in Fdébieurkey, because two of them have glandularezgtandular hairs.

The morphological characteristics of the pollenirggd/.oreophilumvar. joannisis subprolate)/. oreophilumvar.

oreophilumis prolate.

In Flora of Turkey, these two species were sepdifaten each other as follows;

1. Filaments with purplish-violet hairy; infloresume stellate-short stalked glandular
NAINY .. var.oreophilum

1. Filaments with whitish-yellow hairy; inflorescem stellate-eglandular hairy
........................................................................................... varjoannis
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Shown in key to the specids borgeauanunmandV. dudleyanunthe morphological characteristics of the
pollen grains is similar but In Flora of Turkeye#e two species is differe. borgeauanunis filament with whitish-

yellow hairs up to anther¥.. dudleyanunis filament with whitish-yellow wool 2 anterior #rers glabrous near apex

The determination of the taxa pollen morphologistalicture in the results has led us to think betfethe

usefulness of pollen studies in distinguishingdharacteristics possessed by the taxa.
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Table 1 The morphological characteristics of thégpograins ofVerbascun{Group A)

Taxa P (um) E (um) P/IE Exine (um) Colpi long axigColpi short axigApocolpium Amb diameter (um) | Ornamentation
(um) (um) (um)

V. natolicum 23.44+0.90 20.35+1.57 1.15 1.01+0.17 19.82+2.05 1885 2.79+0.65 23.14+1.27 Coarsely reticulate

FAK 3008

V. spodiotrichum 16.23+0.83 14.20+£1.17 1.14 0.94+0.11 13.37+1.17 08)RB8 2.09+0.38 14.52+0.60 Reticulate

FAK 3318

V. orientale 29.97+1.56 27.28+1.82 1.10 1.47+0.21 25.43+2.22 9071 5.09+0.73 27.11+1.42 Reticulate

FAK 3155

V. brachysepalum 25.87+1.30 23.63+1.09 1.09 0.97+0.11 22.48+1.71 9432 3.64+0.70 25.84+1.56 Reticulate

FAK 3185

V. ciliciumFAK 3421 22.54+1.13 20.39+1.14 111 0.94+0.13 Q¥1755 4.48+0.60 2.47+0.30 19.75+0.96 Coarselguddie

V. flabellifolium 22.85+1.35 20.19+1.04 1.11 0.90+0.14 19.76+1.47 84)B4 2.34+0.38 21.35+0.34 Reticulate

FAK 3238

V. trapifolium 22.74+0.73 20.54+1.05 111 0.96+0.11 19.44+1.12 4453 3.7310.70 21.01+1.06 Coarsely reticulate

FAK 3321

V. pyroliforme 23.89+1.52 20.62+1.13 1.16 0.81+0.08 20.16+1.47 54049 1.97+0.36 21.78+1.37 Reticulate

FAK 3359

V.dudleyanunfrAK 3323 (21.87+1.30 20.19+0.99 1.03 0.86+0.22 18.14+1.39 48)46 2.80+0.22 20.63+0.75 Reticulate

V. coronopifolium 24.38+2.14 19.21+1.04 1.27 0.80+0.09 17.13+0.85 880860 3.98+0.60 19.73+1.14 Reticulate

FAK 3388

V. serratifolium 22.07+1.08 20.50+1.50 1.08 0.93+0.10 18.19+1.10 4.75+0.62 3.80+0.68 20.02+1.77 Coarsely reticulate

FAK 3001

V. basivelatum 19.21+1.32 17.73£1.20 1.08 0.86+0.24 15.79+1.22 280633 2.80+0.34 18.93+£1.04 Reticulate

FAK 3386

V. bourgeanum 21.87+1.30 20.19+0.99 1.08 0.86+0.22 18.14+1.39 48046 2.80+0.22 20.63+0.75 Reticulate

FAK 3429

V. serpanticola 21.13+1.14 21.32+0.81 0.99 0.86+0.22 18.33+1.03 84055 2.78+0.29 22.91+0.83 Coarsely reticulate

FAK 3320

V. sorgerae 21.67+0.92 19.53+£1.16 1.11 0.89+0.15 18.14+1.01 082 2.14+0.40 19.84+1.27 Reticulate

FAK 3253
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Table 1.The morphological characteristics of the pollenmgaofVVerbascun{Group A) (Continue)

Taxa P (um) E (um) P/E Exine (um) Colpi long ax|s Colpi short Apocolpium Amb diameter | Ornamentation
(Hm) axis (um) (Hm) (Hm)

V. nudicaule 20.97+0.69 19.18+0.66 1.09 0.81+0.10 17.53+0.95 7439 3.14+0.26 19.78+1.13 Coarsely

FAK 3046 reticulate

V. suworowianunvar. 20.69+0.10 20.86x1.24 0.99 0.91+0.14 18.17+1.72 74358 2.69+0.67 19.73+1.42 Coarsely

suworowianum reticulate

FAK 3075

V. suworowianunvar. 21.35+0.90 19.29+0.78 1.11 0.86+0.22 17.16+0.71 14209 2.67+0.16 19.06+0.93 Coarsely

papillosum reticulate

FAK 3328

V. luciliaeHD 8755 18.89+1.36 17.55+0.71 1.08 0.65+0.19 15.68+1.54 68062 1.99+0.36 17.87+0.81 Coarsely
reticulate

V. rupicola 20.37+1.01 16.35+0.76 1.25 1.05+0.14 20.08+0.80 580%0 2.30+0.50 16.40+1.67 Retikulat

FAK 3030

V.agrimoniifoliumssp. 18.74+0.98 17.36+0.68 1.08 0.86+0.22 15.74+0.93 580878 2.92+0.78 17.07+1.08 Coarsely

agrimoniifoliumFAK 3125 reticulate

V. levanticum 21.60+1.14 18.45+1.18 117 0.86+0.22 18.45+1.64 74167 1.97+0.33 18.25+0.83 Coarsely

FAK 3158 reticulate

V. bugulifolium 18.60+1.02 16.66+0.70 1.12 0.83+0.07 15.59+1.06 98775 3.48+0.60 17.82.+0.81 Coarsely

FAK 3028 reticulate

V.ponticumFAK 3110 18.57+0.98 16.46+0.83 1.13 0.79+0.10 @50092 2.84+0.35 2.22+0.48 16.61+1.34 Retikulat

V. bormuellerianum 19.53+0.99 18.19+0.87 1.07 0.88+0.10 16.43+1.07 84040 2.43+0.49 18.34+1.16 Coarsely

FAK 3025 reticulate

V. oreophilurvar. 20.71+1.11 18.92+1.19 1.09 0.96+0.11 17.36x0.75 940312 2.54+0.4 21.52+1.10 Retikulat

oreophilum

FAK 3044

V.oreophilumvar.joannis 21.49+0.90 17.16+0.54 1.25 0.79+0.09 19.17+0.97 12084 3.41+0.01 17.70+1.12 Reticulate

FAK 3351

V. gaillardotii 18.92+1.43 17.82+1.11 1.06 1.19+0.17 15.01+1.04 44563 3.18+0.50 18.19+1.01 Coarsely

FAK 3145 reticulate

V. freynii 21.52+0.92 20.86+1.52 1.03 1.01+0.10 17.79+0.87 680914 3.41+0.34 21.15+0.98 Reticulate

FAK 3425

V.transcaucasicum 20.36+1.80 17.78+1.77 1.15 0.74+0.11 16.95+0.74 948039 2.31+0.41 18.13+0.69 Reticulate

FAK 3137

(Received for publication 24 December 2008)
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Abstract

In this study the flora of Hacikadin valley (Ke@ar Ankara) has been investigated. The study argeliano-
Turanian phytogeographic region and also in A4 sgjaacording the grid system applied for Turkisbr&lby Davis.
The results of 14 excursions between 2006 and 288 herbarium and literature investigations shothedl this area
covers 63 families includig 258 genera, 480 taxasubspecies and 4 variety. 45 of all taxa are emdehe
distribution rates of taxa into phytogeographicioeg: Irano-Turanian elements 89 (18,5%) and Eubein
elements 45 (9,3%) Mediterranean elements 43 (8.9%3 (63,1%) taxa, whose phytogeographical pataeennot
determined yet, have a wide distribution patterne @f the determined taxa belong to Pteridophyisidin and the

other remaning taxa belong to Spermatophyta dinisio

Key words: Hacikadin valley, Kecitren, Ankara, Flora, Turkey

O
Hacikadin Vadisi Florasi Uzerine Bir Arastirma (Ankara/Tirkiye)

Ozet

Bu calsmada Hacikadin Vadisi'nin (Kegioren, Ankara) flarasastiriimistir. Ankara’nin Kegiorerilgesi'ne
bagli Hacikadin Vadisiiran-Turan fitocgrafik bolgesinde ve Davis tarafindan Tirkiye Florada uygulanan grid
kareleme sistemine gore A4 karesinde yer almakt&@sim 2006 ve Mayis 2008 tarihleri arasindataraa alaninda
yapilan 14 arazi ¢gimasi, herbaryum ve literatlr taramalari sonucualdada 63 familyaya ait 258 cins, 480 takson, 5
alttir ve 4 varyete tespit edilgtir. Bu taksonlarin 45'i endemik olup, endemizm rar&69.3'tir. Taksonlarin
fitocografik bolgelere gore daimlari ve oranlari: 89 takson, %18ifn-Turan-, 45 takson, %9.3 Avrupa-Sibirya- ve

43 takson, %8.9 Akdeniz fitogoafya bolgesinin elementidir. 303 takson, %63.1deei yayilisli veya fitoc@rafik

* Corresponding authof Haberlgmeden sorumlu yazar: kurt@science.ankara
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bolgesi hentiz belirlenemeyenlerdendir. Tespit aedikaksonlarin 1'i Pteridophyta 479'u ise Spermatophyta

divizyosuna aittir.

Anahtar Kelimeler: Flora, Hacikadin Vadisi, Ankara, Turkiye

1. Giris

Tarkiye’nin bitki ortusu, flora kompozisyonu ydnier ele alindiinda, U¢ flora bdlgesinin gegisahasi
tizerinde bulunmaktadir. Ulkemizin kuzeyinde Avrupikirya, dgusu ve Orta Anadolu’ddran-Turan, giineyi ve
batisinda Akdeniz flora bolgeleri yer almaktadikf@an, 1993).

Turkiye'de yetsen tohumlu bitki tiri sayisi, yakli& olarak 9.500 civarindadir. Takson bazinda bu,say
11.000’e yaklamaktadir. Bu tur zengiri komsu Ulkelerde olmagha gibi, hicbir Avrupa Ulkesinde de
bulunmamaktadir. Bu zengin florada, yakka3.000 civarinda endemik tir bulunmasi ve ihmagak Ulkeleri
arasinda, endemik tir acisindan zengin Ulkelerdenobmasi, Tirkiye'ye ayri bir énem kazandirmaktadBu
zenginligin baslica sebeplerju sekilde belirtilebilir: iklim farkliliklari, topografik csitlilikler, jeolojik ve jeomorfolojik
¢ssitlilikler, deniz, gol, akarsu gibi digsik su ortami csitlilikleri, 0-5.000 m. arasinda g@esen yukseklik farkliliklari, tg
degisik bitki cografyasi bélgesinin birlgigi bir yerde olgu, Anadolu diyagonalinin diusu ve batisi arasinda ekolojik
farkhhklar bulunmasi ve butiin bu ekolojikg#ili gin floristik ¢esitlili ge yansimasi (Ekim, 2005).

1920'li yillarda, Alman botanik¢i Krause tarafimd@nkara ve yakin cevrelerinden toplanan bitkileyir
aldigi “Ankara’nin Floru” adli eserde, Hacikadin Vadmle yetsen bitkilerle ilgili kayitlar bulunmaktadir (Krause
1937). Hacikadin Vadisi ile ilgili bazi bitki kalatinin yer aldgl diger bir calsma da, Akaydin tarafindan doktora tezi
olarak yapilan “Ankara&ehir Floras!” (Akaydin, 1996)'dir. Ancak tim bu gahalar Hacikadin Vadisi'ne 6zgu bir
floristik aragtirma degildir.

fran-Turan fitocgrafik bolgesi sinirlari icerisinde yer alan Hacikadv/adisi, Ankara iline ait Kegitren
ilcesinin kuzeydgusunda ve Davis'in Turkiye Florasi icin kullagdigrid kareleme sistemine gére A4 karesinde
bulunmaktadir §ekil 1). Y1l boyunca su akinin oldwgu vadinin yukari (kuzey) kismi sarp ve kayalikagaya dagru
genileyen yamagclarinda iseien azdir. Topografyada yakfik en yiiksek rakim giineybati civarinda 1100 mdigiik
rakim ise 900 m. civarindadir. Bolgede genelliklevee ¢cok dik gimli topografik bir yapi hakimdir (Anonim, 1997).

Calsma alanindaki en énemli akarsu Hacikadin Deresidacikadin Deresi’'nin lingici 44°322'67" N
48°79'0” E ve bitgi 44°331'11" N 48°82'97” E'dir. Ulugliney Deresi’'nin devami olan Bam Deresi, Hacikadin
Vadisi'ne yaklatigi zaman Hacikadin Deresi adini alir ve Cubuk Céaybyrlesir.

incelenen alanin giiney-giinegdsunda uzanan, ggnalanda yeralti suyu ¢ggzan formasyon, aliivyonlardir.
Hacikadin Deresi allivyonlarinda 1.50-9.00 m. adssindgisen derinliklerde vyeralti suyu belirlergi ifade
edilmektedir. Ygmur sulari ve yer alti sulariyla beslenen Hacikddenesi, kanalizasyon sulari nedeniyle kirlepmi
haldedir.
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Sekil 1. Calgma alaninin cgrafi haritasi

Arastirma alaninin iklimsel elemanlarina ait verileig\let Meteorolojiisleri Genel Mudiirl@i'nin Kegidren
Meteoroloji Istasyonu’ndan alingtir. Kegioren Meteorolojilstasyonu’'nun 1975-2007 vyillari arasindaki 6lctimleri
degerlendirilerek, cakbma alaninin aylara gore, yillik ortalama, maksimuen minimum sicaklik deerleri, yillk

ortalama y#&is miktari, yasis rejim tipi, yillik ortalama nispi nem miktari vklim diyagrami tanimlanmgtir.

Ankara’da ortalama yillik sicaklik 11.8 °C’'dir. @lama maksimum sicaklik Eylil ayinda 34.1 °C’dir.
Ortalama minimum sicaklik gerleri ise Aralik, Ocak v8ubat aylarinda 0 °C’nin altinda ve 6zellikle Ocaknala -2.9
°C'ye kadar démektedir (Anonim, 2008).

Yillik ortalama y&is miktarinin 399 mm oldgu aragtirma alani, yari-kurak olarak nitelendirilir. ¥ain en
fazla old@gu aylar Nisan (52.4 mm) ve Mayis (49.5 mm)’tir.g¥@n en az oldgu ay ise A&ustos (12.9 mm)'tur. En
fazla yaisin 137.6 mm ile ilkbahar mevsiminde, daha sonrassyfa ks (114.4 mm), sonbahar (85.3 mm) ve en az
yagisin ise yaz (61.7 mm) mevsiminde kaydedildjortlmektedir (Anonim, 2008). Bu verilerin glerlendiriimesiyle
argstirma alaninin y@s tipinin iKSY oldugu bulunmutur. Baska bir deyjle, en ya&isli mevsim ilkbahar, en kurak
mevsim ise yazdir. Buna goére gtrama alani, Dgu Akdeniz ygls rejiminin 2. tipi icerisine girmektedir. Bu g&
rejimi tipi, Afyon, Ankara, Corum, Nide, Negehir ve Kayseri dolaylarinda oldukca getiir alanda yaygindir
(Akman, 1990).

Aylik ortalama sicaklik dgerleri ile aylik ortalama yas miktarlari kullanilarak asggirma alaninin ombro-
termik (yais-sicaklik) diyagrami cizilmgtir (Sekil 2). Bu diyagramda da gorilegeaibi argtirma alani, Haziran ayinin
basindan Ekim ayinin ortalarina kadar yakka4,5 ay! kurak gecirmektedir. Ekim ayinin ortatalan Mayis ayinin
sonuna kadar yaldek 7,5 ay ise ygsl gecmektedir. Cagma alaninda Ocal§ubat ve Aralik aylari mutlak donlu
aylardir. Ayrica cabma alaninda Mart, Nisan, Mayis, Eylil, Ekim ve Kasylari da muhtemel donlu aylardir. 11.4

kuraklk indisine sahip olan Ankasehri, yari kurak, az nemli iklim bélgesine girmetite
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Sekil 2. Arastirma alanina ait ombro-termik diyagram
a: istasyonun bulundiu il i: Yagls periyodu
b: Denizden yuksekdi k: Mutlak donlu aylar
c: Isi ve ygisin kag yillik dlgtimlerin ortalamasi olgu I: En s@uk ayin ortalama minimum sicagi
d: Yilhk ortalama sicakhk m: Yillik mutlak maksimum sicaklik
e: Yillik ortalama yéis n: Mutlak maksimum sicaklik
f: Aylik ortalama sicaklik grisi o: En sicak ayin ortalama maksimum sigakl
g: Aylik ortalama y#is egrisi p: Muhtemel donlu aylar

h: Kurak periyod

Arastirma alanindaki nispi nem ortalamalarina bakilida ise en yilksek ortalama nispi nemin Aralik
(%76.1), Ocak (%73.9) veubat (%70.7) aylarina rastlamaktadir.

Ankara civarinda temel kaya birimini Triyas’a &fisarlikaya formasyonu ofturmaktadir. Jura-Kretase
serileri, epimetamorfik Triyas kayaglarini uyumsofarak ortmektedir. Miyosen'de aktivite gdsterendexzitik
volkanizma Ankara’'nin kuzey ve go bolimlerinde gegialanlar kaplamaktadir. Catna alaninda da egemen olan bu
volkanizma sonucunda kalin andezitik lavlar, téfitve aglomeralar ojmustur. Vadi ve yamaclarda tufler yer almakta

ve buna bgl olarak brglesme gdzlenmektedir.

Yorenin en ge¢ okumlari Kuvarterner'e ait yama¢ molozlari ve aluvigsdir. Yamag¢ molozlari, volkanik
serilere ait reziduel topraklarin yamag@ suruklenmesi, belli yerlerde depolanmasi v.sollgsmus bloklu, cakilli-

kumlu zeminlerdir.

Ankara civarinda Mesozoik serilerinin, Alp oroganden blylk ol¢lde etkilenerek kuzegdegiineybati
eksenli kivrimlanmalara gnadgi, Pliyosen’den itibaren epirojenik hareketlerinidggye hakim oldgu bilinmektedir
(Anonim, 1997).

2. Materyal ve yontem

Calsma alaninda 2006-2008 yillari arasinda toplam 14 ygpilarak 691 bitki 6rr@ toplanmstir. Toplanan

ornekler kurallara uygun olarak (Se¢men, 1989)lpngs kurutularak herbaryum materyali haline gktikiten sonra
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bitkilerin teshis edilmesiglemine gecilmgtir. Bitkilerin teshisinde bata “Flora of Turkey and the East Aegean Islands”
(Davis, 1965-1985, Davis vd., 1988 ve Guner vdQ®Oolmak Uzere, Ankar§ehir Florasi (Akaydin, 1996) adli
doktora tezi ve gdtli sdzluklerden (Altinayar, 1987 ve Baytop, 199&rarlaniimgtir. Adlandirmalar sirasinda Leica
marka stereo mikroskoplar kullanilghr. Adlandirilan bitkilerin kontroliinde Hacettepiversitesi Bitim Fakiiltesi
(HEF) ve Ankara Universitesi (ANK) herbaryumlarimdaararlaniimgtir. Teshisinde glclikle karlasilan bazi
orneklerde ise ilgili grubun uzmanina dalmistir. Orneklerin asillari Ankara Universitesi Herpamunda (ANK),

dupletleri ise Hacettepe Universitegiiin Fakiiltesi Herbaryumunda (HEF) muhafaza edilradk.

Floristik liste verilirken Tirkiye Florasi (Davi§965-1985 ve Davis vd., 1988) esas alywa biitlin taksonlar
bu kaynaktaki evrimsel siralamaya uygun olarak digremitir. Yazar adi kisaltmalari Tirkiye Florasi’ndalekliyle
verilmistir. Orneklerin yaziminda familyalar koyu, tiir viér talti taksonlar ise italik yazilarak belirtilgtir. Listedeki
bitkilerden yetstirme (kdltir formu) olanlar (*) ile saretlenmgtir. Arastirma alani A4 karesi, Ankara ili, Kegioren
ilcesi, Hacikadin Vadisi ile sinirh olgundan bulgular verilirken tekrarlardan kaginmak eryla direkt habitat bilgisi

verilmistir. Bitki listesi yazilirkensu sira izlenmitir;,

1. Familya 5. Toplayicinin adi soyadi
2.Tur adi ve otori 6. Toplayici numarasi
3. Arastirma alanindaki yaysl 7. Endemizm
a. Habitat 8. Fitocazrafik bolgesi
b. YUkseklik 9.Tehlike kategorisi
4. Tarih

Endemik ve endemik olmayan turlerin IUCN tarafindaelirtilen tehlike kategorileri “Turkiye Bitkileri

Kirmizi Kitabi” (Ekim, 2000) esas alinarak yazitm.

Kullanilan Kisaltmalar:

Akd. Akdeniz elementi GA Galip Akaydin

Avr.-Sib. Avrupa-Sibirya elementi Hir.-Oks. Hirkaniyen-Oksin elementi

D.Akd. Dasu Akdeniz elementi Ir.-Tur. Iran-Turan elementi

EBY Emine Burcu Ysilyurt Oks. Oksin elementi

End. Endemik

3. Bulgular

Bitki Listesi SPERMATOPHYTA

PTERIDOPHYTA GYMNOSPERMAE (CONIFEROPHYTA)

Equisetaceae Pinaceae

Equisetum arvende Cedrus libaniA. Rich

940 m, 02.05.1995, AkaydB#05. Agaclandirma alani, 980 m, 07.07.2007, EBY 597,
600.Akd.

Pinus nigraArn. subsppallasiana(Lamb.) Holmboe
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Agaclandirma alani, 980 m, 07.07.2007, EBY 594.
Cupressaceae
Juniperus oxycedrus. subspoxycedrus

980 m, 03.05.1995, Akaydin 3895.

ANGIOSPERMAE (MAGNOLIOPHYTA)
DICOTYLEDONES (MAGNOLIOPSIDA)

Ranunculaceae
Nigella arvensid.. var. glaucaBoiss.

Step, 980 m, 19.06.2007, EBY 503.
Delphinium peregrinunt.

980 m, 30.05.1995, Akaydin 3783.
Adonis flammedacq.

Yol kenari, 930 m, 22.04.2007, EBY 174, 05.05.2007,
EBY 292.

Ranunculus sericeuBanks et Sol.

Krause 5475ir.-Tur.

R. neapolitanu3en.

Kayalik yamaclar, 970 m, 12.04.2008, EBY 688.
R. repend..

Krause 4537.

R. constantinopolitanu@®C.) d’'Urv.

Dere kenari, 900 m, 05.05.2007, EBY 249, 250.
R. argyreusBoiss.

Hareketli tali yamaclar, 960 m, 05.05.2007, EBY 237,
271.

R. cuneatusoiss.
Agaclandirma alani, 980 m, 05.05.2007, EBY 235.
R. reuterianuBoiss.

Hareketli tali yamaclar, 960 m, 19.05.2007, EBY 312,
341, Dere kenari, 900 m, 19.05.2008, EBY 7BAd.
LR(lc).

R. ficariaL. subspficariiformis Rouy & Fouc.

Dere kenar;, 900 m,
20.05.1945, Kasaplgil.,
27.03.1994, Akaydin 2507.

22.04.2007,
dere kenari,

EBY 201.,
950 m,

Ceratocephalus falcatus..) Pers.

Hareketli tali yamaclar, 960 m, 31.03.2007, EBY 104,
22.04.2007, EBY 161.

Berberidaceae
Berberis crataegin®C.

Step alanlari, 980 m, 30.05.1995, Akaydin 3805.

Papaveraceae
Papaver macrostomuBoiss. & Huet ex Boiss.

Hareketli tgh yamaclar, 960 m, 05.05.2007, EBY
290., step alanlari, 980 m, 19.06.1993, Akaydin9140
ir.-Tur.

P. rhoead..

Hareketli tgh yamaclar, 960 m, 05.05.2007, EBY
293., step alanlari, 980 m, 19.06.1993, Akaydirn0140

Hypecoum procumbemns

Dere kenari, 900 m, 17.03.2007, EBY 87, 31.03.2007,
EBY 110.Akd.

Fumaria cilicicaHausskn.

Dere kenari, 900 m, 05.05.2007, EBY 251, 289., 950
m, 29.05.1994, Akaydin 2925.

BrassicaceadCruciferae)
Brassica elongat&hrh.

Dere kenar;, 900 m, 07.07.2007, EBY 556, 585,
30.09.2007, EBY 657, 650., 950 m, 19.06.1993,
Akaydin 1380.

Diplotaxis tenuifolia(L.) DC.

Dere kenari, 900 m, 07.07.2007, EBY 572, 30.09.2007
EBY 647, 674.

Lepidium perfoliatunt..

Hareketli tgli yamaclar, 960 m, 12.04.2008, EBY 701,
19.05.2008, EBY 755., 970 m, 13.05.1995, Akaydin
3489.

Cardaria draba(L.) Desv. subspdraba

Yol kenari, 930 m, 05.05.2007, EBY 280, 19.05.2007,
EBY 413.

Aethionema arabicurtL.) Andrz. ex DC.

970 m, 27.03.1994, Akaydin 2505.
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Thlaspi perfoliatuni..

Dere kenari, 900 m, 17.03.2007, EBY 93, 31.03.2007,
EBY 119, 05.05.2007, EBY 205., 970 m, 27.03.1994,
Akaydin 2511.

Capsella bursa-pastorig..) Medik.

Dere kenari, 900 m, 19.05.2007, EBY 314, 12.04.2008
EBY 683.

C. rubellaReuter

Dere kenari, 900 m, 17.03.2007, EBY 78, 31.03.2007,
EBY 111, 113, 22.04.2007, EBY 149, 1%&d.

Boreava orientalislaub. et Spach

970 m, 25.05.1995, Akaydin 3617.
Neslia apiculataFisch., Mey. & Avé-Lall.

Yol kenari, 930 m, 22.04.2007, EBY 185, 198,
05.05.2007, EBY 275, 12.04.2008, EBY 680.

Alyssum linifoliumSteph. & Willd. var.teheranicum
Bornm.

Step, 980 m, 17.03.2007, EBY 95.
A. desertorunstapf. vardesertorum

Mese aciklari, 967 m, 31.03.2007, EBY 115,
05.05.2007, EBY 224, 12.04.2008, EBY 702.

A. minutunSchlecht. ex DC.

Step, 980 m, 12.4.2008, EBY 685.

A. strictumwilld.

980 m, 03.06.1995, Akaydin 3878.-Tur.
A. szowitsianunfisch. et Mey.

970 m, 01.05.1994, Akaydin 2661.

A. hirsutumBieb. var.caespitosunbudley

Step, 980 m, 22.04.2007, EBY 155, 05.05.2007, EBY
215, 19.05.2008, EBY 74@nd. ir.-Tur. LR(nt).

A. sibiricumWilld.
970 m, 03.06.1995, Akaydin 3861.
A. filiforme Nyar.

Step, 980 m, 05.05.200EBY 225. End. ir.-Tur.
LR(Ic).

A. muraleWaldst. & Kit. var.murale

Step, 980 m, 04.06.2007, EBY 429, 438., 970 m,
19.06.1993, Akaydin 1362.
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Clypeola johnthlaspk.

Hareketli tahh yamaclar, 960 m, 19.05.2008, EBY
760., 960 m, 27.03.1994, Akaydin 2503.

Barbarea plantagine®C.

D. 18788.

Cardamine hirsutd..

Bos araziler, 960 m, 22.04.1995, Akaydin 3225.

Matthiola longipetala (Vent.) DC. subsp.bicornis
(Sibth. et Smith) P.W.Ball

960 m, 25.05.1995, Akaydin 3622.
Malcolmia africana(L.) R. Br.

Dere kenari, 900 m, 19.05.2008, EBY 748.
Erysimum hamosumlanche ex Post

Hareketli tali yamaclar, 960 m, 19.05.2007, EBY 315.
ir.-Tur.

E. diffusurrEhrh.
960 m, 19.06.1993, Akaydin 1358vr.-Sib.

E. crassipe$isch. & Mey.

Hareketli tali yamaclar, 960 m, 05.05.2007, EBY 222,
04.06.2007, EBY 430.

E. repanduni.
980 m, 30.05.1995, Akaydin 3788.
Alliaria petiolata (Bieb.) Cavara & Grande

Dere kenari, 900 m, 05.05.2007, EBY 257, 284.,ICeti
116., 950 m, 17.06.1995, Akaydin 4072.

Sisymbrium altissimurn.
Dere kenari, 900 m, 22.04.2007, EBY 168.
S. loseliiL.

Yol kenari, 930 m, 19.05.2007, EBY 302, 19.06.2007,
EBY 529.

Descurainia sophiglL.) Webb ex Prantl

Dere kenari, 900 m, 31.03.2007, EBY 112, 05.05.2007
EBY 282., 950 m, 19.06.1993, Akaydin 1430.

Resedaceae
Reseda luted. var. lutea

Yol kenari, 930 m, 19.06.2007, EBY 533, 528.
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Cistaceae

Helianthemum nummularium(L.) Miller
lycaonicumCoode & Cullen

subsp.

Step, 980 m, 22.04.2007, EBY 162, 1BAd. LR(Ic).
H. canum(L.) Baumg.

970 m, 25.05.1995, Akaydin 3623.

H. ledifolium(L.) Miller var. ledifolium

970 m, 25.05.1995, Akaydin 3625.

H. salicifolium(L.) Miller

Step, 980 m, 22.04.2007, EBY 196, 177, 12.04.2008,
EBY 687., 970 m, 22.04.1995, Akaydin 3230.

Violaceae
Viola odoratal.

950 m, 02.05.1995, Akaydin 3406.
V. suavisBieb.

Dere kenari, 900 m, 31.03.2007, EBY 118., 950 m,
27.03.1994, Akaydin 2506.

V. occultaLehm.

Hareketli tali yamaclar, 960 m, 17.03.2007, EBY 80,
31.03.2007, EBY 137, 22.04.2007, EBY 140,
05.05.2007, EBY 278, 12.04.2008, EBY 695.

V. parvulaTineo

Kayallk yamaglar, 970 m, 17.03.2007, EBY 96,
31.03.2007, EBY 105, 138.

V. kitaibelianaRoem. & Schult.

Hareketli tali yamaclar, 960 m, 22.04.2007, EBY 202,
05.05.2007, EBY 261., 28.04.1942,d8a.

Polygalaceae
Polygala supingchreb.

Step, 980 m, 19.05.2007, EBY 409, Hareketllta
yamaglar, 960 m. 19.05.2008, EBY 717, 718.

P. pruinosaBoiss. subsppruinosa

960 m, 29.05.1994, Akaydin 2902.

Caryophyllaceae
Arenaria serpyllifolial.

Dere kenari, 900 m, 22.04.2007, EBY 141.

Minuartia hamata(Hauskn.) Mattf.

Hareketli tali yamaclar, 960 m, 19.05.2008, EBY 746.

M. anatolica (Boiss.) Woron. var. arachnoidea

McNeill

Hareketli tgh yamaclar, 960 m, 19.05.2008, EBY
708., 980 m, 30.05.1995, Akaydin 37&hd. ir.-Tur.
LR(Ic).

Stellaria medigL.) Vill. subsp.media

Dere kenari, 900 m, 31.03.2007, EBY 129, 05.05.2007
EBY 283., 950 m, 16.05.1995, Akaydin 3568.

S. medigL.) Vill. subsp.neglecta(\Weihe) Murb.
950 m, 21.07.1995, Akaydin 4293.

Cerastium chlorifoliuntisch. & Mey.,

Dere kenari, 900 m, 05.05.2007, EBY 208.

C. dichotomunt.. subspdichotomum

Yol kenari, 930 m, 12.04.2008, EBY 698., 960 m,
13.05.1995, Akaydin 3488.

C. glomeratunThuill.
Dere kenari, 900 m, 22.04.2007, EBY 199.
Holosteum umbellaturn. var. umbellatum

Yol kenari, 930 m, 17.03.2007, EBY 98, 31.03.2007,
EBY 107, 12.04.2008, EBY 696.

H. umbellatuni. var. glutinosum(Bieb.) Gay
Yol kenari, 930 m, 12.04.2008, EBY 700.
Bufonia tenuifolial.

1000 m, 21.08.1995, Akaydin 4566.
Dianthus crinitusSm. var crinitus

Kayalik yamaclar, 970 m, 07.07.2007, EBY 601, 595.
D. lydusBoiss.

17.06.1944, KasapligiEnd. LR (Ic).
Petrorhagia creticgL.) Ball & Heywood
Step, 980 m, 04.06.2007, EBY 454.
Velezia rigidal.

Hareketli tahh yamaclar, 960 m, 19.05.2007, EBY
367.,970 m, 19.06.1993, Akaydin 1364.

Saponaria officinalid..

Dere kenari, 900 m, 07.07.2007, EBY 550.
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S. viscos&.A.Meyer

Kayallk yamaclar, 980 m, 17.05.1995, Akaydin 3567.

ir-Tur.
S. prostratawilld. subsp.prostrata

970 m, 11.07.1993, Akaydin 197&nd. ir.-Tur.
LR(Ic).

Gypsophila pilosadudson
970 m, 17.06.1995, Akaydin 409t.-Tur.
Silene chlorifoliaSm.

Hareketli tgli yamaclar, 960 m, 04.06.2007, EBY 479,
19.06.2007, EBY 537r.-Tur.

S. otiteqL.) Wibel

Step, 980 m, 19.05.2008, EBY 714., D. 18736.

S. spergulifolig Desf.) Bieb.

980 m, 17.06.1995, Akaydin 41Git.-Tur.

S. supinaieb. subsppruinosa(Boiss.) Chowdh.
Kayalik yamaclar, 970 m, 19.06.1993, Akaydin 1379.

S. alba (Miller) Krause subspdivaricata (Reichb.)
Walters

Step, 980 m, 11.08.2007, EBY 625., D. 13167,
19.06.1993, Akaydin 1367.

S. noctifloralL.

D. 18785.

S. dichotomdhrh. subspdichotoma

950 m, 30.05.1995, Akaydin 3809.

S. conoided..

Dere kenari, 900 m, 19.05.2008, EBY 710.
Cucubalus baccifek.

D. 13168.

Agrostemma githagb.

Hareketli tali yamaclar, 960 m, 19.05.2007, EBY 321.
lllecebraceae

Herniaria hirsutaL.

970 m, 21.07.1995, Akaydin 4325.

H. incanaLam.
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Hareketli tali yamaclar, 960 m, 19.05.2008, EBY 712.
Paronychia kurdicaBoiss. subspkurdicavar.kurdica
Kayalik yamagclar, 970 m, 05.05.2007, EBY 243.

P. angorensi€haudhri

980 m, 19.06.1993, Akaydin 1355. Det: S.E#ind.
ir.-Tur. VU.

Polygonaceae
Atraphaxis billardieriJaub.&Spach vabillardieri

Hareketli tghh yamaclar, 960 m, 19.05.2008, EBY
738., D. 28737ir.-Tur.

Polygonum persicarié.

Dere kenari, 900 m, 11.08.2007, EBY 631.
Rumex acetosella

980 m, 30.05.1995, Akaydin 3806.

R. crispud..

Dere kenari, 900 m, 07.07.2007, EBY 586, 30.09.2007
EBY 660., 950 m, 03.06.1995, Akaydin 3868.

R. conglomeratuMurray

950 m, 17.06.1995, Akaydin 4090.

Chenopodiaceae
Beta lomatogon#&isch. et Mey.

940 m, 03.06.1995, Akaydin 3850.
Chenopodium botryis.

940 m, 21.07.1995, Akaydin 4318.
C.muraleL.

Yol kenari, 930 m, 30.09.2007, EBY 652.
C. albumL. subsp.albumvar. album

940 m, 21.07.1995, Akaydin 4319.
Atriplex laevisC. A. Meyer

Yol kenari, 930 m, 30.09.2007, EBY 646.
Salsola ruthenicdljin

950 m, 21.07.1995, Akaydin 4304.

Noaea mucronata(Forssk.) Aschers. et Schweinf.
subspmucronata

14.09.1944, Kasapligil.
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Amaranthaceae
Amaranthus albuk.

Yol kenari, 930 m, 30.09.2007, EBY 677.
Hypericaceae(Gulttiferae)
Hypericum pseudolaerRobson

D. 13196., 29.05.1994, Akaydin 291Pnd. ir.-Tur.
LR (Ic).

H. scabruni.

Step, 980 m, 11.11.2006, EBY 58, 19.05.2007, EBY
310, 398, 04.06.2007, EBY 471., D. 18888:Tur.

H. orientaleL.
14.06.1948, Bgda.(ANK)
H. perforatumL.

Dere kenari, 900 m, 19.06.2007, EBY 525, 07.07.2007
EBY 578, 579.

H. triquetrifolium Turra

Step alanlari, 960 m, 29.05.1994, Akaydin 2913.
Malvaceae

Hibiscus trionumtL.

940 m, 21.08.1995, Akaydin 4578.

Malva neglectavallr.

Yol kenari, 930 m, 19.05.2007, EBY 304.

Alcea pallidawaldst. & Kit.

Hareketli tali yamaclar, 960 m, 04.06.2007, EBY 446.
A. lavateriflora(DC.) Boiss.

Yol kenari, 930 m, 30.09.2007, EBY 648J.
Althaea cannabin&.

Dere kenari, 900 m, 07.07.2007, EBY 602, 11.08.2007
EBY 629, 642.

Linaceae

Linum mucronatumBertol.subsp.armenum (Bordz.)
Davis

17.07.1945, Bgaran.ir.-Tur.
L. nodiflorumL.

Kayallk yamaclar, 970 m, 19.05.2007, EBY 355, 373,
04.06.2007, EBY 421Akd.

L. hirsutumL. subsp.anatolicum(Boiss.) Hayek var.
anatolicum

D. 18791., 30.05.1995, Akaydin 377Bnd. ir.-Tur.
LR (Ic).

Geraniaceae
Geranium luciduni.

Dere kenari, 900 m, 19.05.2007, EBY 303.

G. rotundifoliumL.

Kayalik yamagclar, 970 m, 19.05.2008, EBY 732.
G. pusillumBurm.

Kayalik yamagclar, 970 m, 19.05.2007, EBY 318.
G. tuberosuni.. subsptuberosum

Dere kenari, 900 m, 05.05.2007, EBY 230, 263, 270,
19.05.2008, EBY 759.

G. asphodeloideBurm. subspasphodeloides

Dere kenari, 900 m, 05.05.2007, EBY 256., 940 m,
29.05.1994, Akaydin 289Avr.-Sib.

G. pyrenaicunBurm.

Dere kenar;, 900 m, 05.05.2007, EBY 281, 299,
19.05.2007, EBY 347.

Erodium hoefftianunt. A. Meyer
Yol kenari, 930 m, 12.04.2008, EBY 689.
E. ciconium(L.) L’'Hérit.

Step, 980 m, 31.03.2007, EBY 125, 22.04.2007, EBY
175.

E. cicutarium(L.) L’'Hérit. subsp.cicutarium

Dere kenari, 900 m, 31.03.2007, EBY 128, 22.04.2007
EBY 145, 178, 180, 183, 194, 12.04.2008, EBY 679.

E. acaule(L.) Becherer & Thell.

Mese aciklari, 967 m, 22.02.2007, EBY 65,
17.03.2007, EBY 82, 90, 22.04.2007, EBY 184d.

Zygophyllaceae

Tribulus terrestrisL.

Yol kenari, 930 m, 30.09.2007, EBY 675.
Rhamnaceae

Rhamnus petiolariBoiss.
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D. 13160aEnd. LR (Ic).
Anacardiaceae

Pistacia atlanticaDesf.

950 m, 19.06.1993, Akaydin 1414.
FabaceaglLeguminosae)

Genista sessilifoli®C.

Hareketli tali yamaclar, 960 m, 04.06.2007, EBY 431.
ir-Tur.

*Robinia pseudoacacihb.
Yol kenari, 930 m, 04.06.2007, EBY 460.
Colutea cilicicaBoiss. & Bal.

Hareketli tali yamaclar, 960 m, 19.05.2007, EBY 411,
04.06.2007, EBY 464.

Astragalus hamosus
Mese aciklarl, 967 m, 19.05.2007, EBY 358.
A. strictifoliusBoiss. varkutepoviiSirj.

Mese aciklari, 967 m, 19.06.2007, EBY 513,
07.07.2007, EBY 562, 593, 11.08.2007, EBY 6ik2.
Tur.

A. macrocephalugVilld. subsp.macrocephalus

970 m, 11.07.1993, Akaydin 197¥nd. ir.-Tur.
LR(nt).

A. lyciusBoiss.

Mese aciklarl, 967 m, 19.05.2008, EBY 74Bnd.
LR(Ic).

A. xylobasisFreyn & Bornm. varangustus(Freyn &
Sint.) Freyn & Bornm.

Step, 980 m, 04.06.2007, EBY 434, 466., D. 18738.,
980 m, 16.06.1993, Akaydin 133End. ir.-Tur.
LR(Ic).

A. elongatudwilld. subsp.elongatus

Mese aciklari, 967 m, 19.05.2007, EBY 343,
19.05.2008, EBY 731., D. 18772., 980 m, 01.05.1995,
Akaydin 3529.

A. angustifoliud.am. var.angustifolius
Mese aciklari, 967 m, 19.06.2007, EBY 519.

Vicia craccal. subspstenophyllavel.
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Kayallk yamaclar, 970 m, 19.05.2007, EBY 366,
04.06.2007, EBY 462., 800 m, D. 18839., 960 m,
29.05.1994, Akaydin 2907.

V. ervilia(L.) Willd.

Mese aciklari, 970 m, 05.05.2007, EBY 255, 294,
19.05.2008, EBY 729.

V. peregrinal..
Dere kenari, 900 m, 05.05.2007, EBY 288.
V. grandifloraScop. vargrandiflora

Yol kenari, 930 m, 05.05.2007, EBY 274, 19.05.2007,
EBY 306.

V. lathyroided..

Kayallk yamaclar, 970 m, 05.05.2007, EBY 231, 260,
300.

V. galilaeaPlitm. & Zoh.

Kayalik yamaglar, 970 m, 19.05.2007, EBY 368, 401.
Lathyrus inconspicuuk. var.inconspicuus

970 m, 01.05.1994, Akaydin 2675.

L. sativusl.

Kayallk yamaclar, 970 m, 22.04.2007, EBY 170,
05.05.2007, EBY 262, 19.05.2007, EBY 386.

L. aphacal. var. biflorus Post
Dere kenari, 900 m, 19.05.2008, EBY 742.

Pisum  sativum L. subsp. elatius

Aschers.&Graebn. vaelatius

(Bieb.)
Hareketli tali yamaclar, 960 m, 19.05.2008, EBY 723.
Akd.

P. sativumL. subsp.elatius(Bieb.) Aschers.&Graebn.
var. pumilio Meikle

Hareketli tgl yamaclar, 960 m, 19.05.2008, EBY 724.
Ononis pusillaL.

D. 18776.Akd.

Trifolium repend.. var.repens

950 m, 22.04.1995, Akaydin 3221.

T. hybridumL. var. anatolicum(Boiss.) Boiss.

Dere kenari, 900 m, 19.05.2007, EBY 335.

T. nigrescen¥iv. subsp petrisavii(Clem.) Holmboe
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950 m, 19.06.1993, Akaydin 1329.
T. speciosurivilld.

Dere kenar;, 900 m, 05.05.2007, EBY 268, 273,
19.05.2007, EBY 308, 389., 900 m, D. 18810., 950 m,
19.06.1993, Akaydin 1353.

T. campestr&chreb.
Dere kenari, 900 m, 19.05.2007, EBY 387.
T. pratensd.. var. pratense

Dere kenari, 900 m, 19.05.2007, EBY 319, 04.06.2007
EBY 423, 11.08.2007, EBY 618, 636, 30.09.2007,
EBY 668, 671.

T. pallidumWaldst. & Kit.
Dere kenari, 900 m, 19.05.2007, EBY 403.
T. lucanicumGasp.

900 m, D. 18825., 950 m, 11.07.1993, Akaydin 1974.
Akd.

T. hirtumAll.

Kayalik yamaclar, 970 m, 19.05.2007, EBY 332, 346,
405., 900 m, D. 1872%kd.

T. arvensd.. var. arvense

Mese aciklarl, 967 m, 04.06.2007, EBY 428.
Melilotus officinalis(L.) Desr.

900 m, D. 13166.

M. taurica(Bieb.) Ser.

900 m, D. 18766.

Trigonella velutinaBoiss.

Kayalik yamagclar, 970 m, 19.05.2007, EBY 4ig-
Tur.

T. monanthaC. A. Meyer subspmonantha

Step, 980 m, 19.05.2008, EBY 735,
03.06.1995, Akaydin 3872c.-Tur.

980 m,

Medicago radiatd..

Step, 980 m, 19.05.2008, EBY 7dL-Tur.

M. orbicularis(L.) Bart.

Kayalik yamaclar, 970 m, 04.06.2007, EBY 442.

M. lupulinaL.

980 m, 21.07.1995, Akaydin 4313.

M. satival. subspsativa

Dere kenari, 900 m, 30.09.2007, EBY 672.
M. x variaMartyn

Kayallk yamagclar, 970 m, 19.06.2007, EBY 545,
07.07.2007, EBY 573, 11.08.2007, EBY 622, 635.

M. minima(L.) Bart. var.minima

Kayallk yamaclar, 970 m, 05.05.2007, EBY 269,
19.05.2007, EBY 356., 1200 m, D. 19050., 980 m,
01.05.1994, Akaydin 2674.

Lotus corniculatud.. var. tenuifoliusL.

Dere kenari, 900 m, 30.09.2007, EBY 670.
Coronilla scorpioidegL.) Koch

900-950 m, Demiriz 2858.

C. varialL. subspyvaria

Hareketli tahh yamaclar, 960 m, 04.06.2007, EBY
461,19.06.2007, EBY 514., D. 18740., 980 m,
19.06.1993, Akaydin 1377.

Hedysarum cappadocicuBoiss.

Kayallk yamaclar, 970 m, 30.05.1995, Akaydin 3779.
End. ir.-Tur. LR(lc).

Onobrychis armen8oiss. & Huet

Mese aciklari, 967 m, 19.05.2007, EBY 40Bnd.
LR(lc).

O. oxyodontdoiss.

Yol kenari, 930 m, 19.05.2007, EBY 323, 326, 402,
04.06.2007, EBY 433, 473, 19.06.2007, EBY 507.

O. hypargyreaoiss.
D. 13195.

Rosaceae
Prunus spinosé.

Yol kenari, 930 m, 12.04.2008, EBY 6%vr.-Sib.
P.x domesticd..

Yol kenari, 930 m, 05.05.2007, EBY 286, 19.06.2007,
EBY 521.

P. divaricataLedeb. subspivaricata

Step, 980 m, 12.04.2008, EBY 684.
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Cerasus mahalefl..) Miller var. mahaleb

Dere kenari, 900 m, 19.05.2007, EBY 408, 04.06.2007
EBY 501.

*Armeniaca vulgarid.am.
Yol kenari, 930 m, 31.03.2007, EBY 109, 108.
Amygdalus communis

Mese aciklari, 967 m, 22.04.2007,
12.04.2008, EBY 697.

EBY 157,

A. orientalisMiller

Mese aciklari, 967 m, 12.04.2008, EBY 682, 680-
Tur.

Rubus caesiuks.

Dere kenari, 900 m, 11.11.2006, EBY 62, 07.07.2007,
EBY 566, 11.08.2007, EBY 638., 800 m, D. 18749.,
950 m, 17.06.1995, Akaydin 4073.

Potentilla inclinataVill.
Step, 980 m, 19.05.2007, EBY 360.
P. rectalL.

Step, 980 m, 19.05.2007, EBY 330, 363, 04.06.2007,
EBY 488, 19.06.2007, EBY 510., 970 m, 19.06.1993,
Akaydin 1398.

Geum urbanun.

Dere kenarr, 900 m, 19.05.2007, EBY 316, 348,
04.06.2007, EBY 422., 950 m, 29.05.1994, Akaydin
2896.Avr.-Sib.

Agrimonia eupatorid..

Dere kenari, 900 m, 07.07.2007, EBY 587, 11.08.2007
EBY 615., 950 m, 13.07.1945, Kasaplgil., 21.075,99
Akaydin 4295.

Sanguisorba officinalis.

D. 18782.

S. minorScop. subspminor

Yol kenari, 930 m, 04.06.2007, EBY 487.

Rosa canind..

Dere kenari, 900 m, 11.11.2006, EBY 57, 04.06.2007,
EBY 458, 483, 19.06.2007, EBY 524, 11.08.2007,
EBY 614.

Crataegus curvisepaleindman

980 m, 03.06.1995, Akaydin 3867.
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C. monogyndacq. subsgazarella(Gris.) Franco
Aydin.
C. microphyllaC. Koch

Mese aciklari, 967 m, 11.11.2006, EBY 59,
19.05.2007, EBY 383, 11.08.2007, EBY 6MHir.-
Oks.

Cydonia oblongailler

Yol kenari, 930 m, 19.05.2007, EBY 407, 11.08.2007,
EBY 634.

Lythraceae
Lythrum salicarial.

Dere kenari, 900 m, 11.08.2007, EBY 626,09.2007,
EBY 649.Avr.-Sib.

Onagraceae

Epilobium angustifoliunt..

Fréres E.C. 519.

E. montanunt..

950 m, 01.08.1995, Akaydin 444&vr.-Sib.
Crassulaceae

Sedum subulatufC.A. Meyer) Boiss.

D. 18780.

S. hispanicunh. var. hispanicum

Step, 980 m, 05.05.2007, EBY 297.

Apiaceae(Umbelliferae)
Eryngium bithynicunBoiss.

Step, 980 m, 07.07.2007, EBY 55Bnd. ir.-Tur.
LR(Ic).

E. campestré. var.virensLink
Agaclandirma alani, 980 m, 19.06.2007, EBY 518.
Scandix stellatBanks & Sol.

Yol kenari, 930 m, 22.04.2007, EBY 173, 05.05.2007,
EBY 216., 980 m, 29.05.1994, Akaydin 2899.

S. ibericaBieb.
Step, 980 m, 05.05.2007, EBY 236, 259.

Coriandrum tordylium(Fenzl) Bornm.
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Step, 980 m, 04.06.2007, EBY 477,
17.06.1995, Akaydin 407%c.-Tur.

950 m,

Seseli tortuosur.

Kayalik yamaclar, 970 m, 30.09.2007, EBY 664.
Prangos denticulat&isch. et Mey.

980 m, 28.07.1994, Akaydin 3088nd. ir.-Tur. DD.
Falcaria vulgarisBernh.

Hareketli tgl yamaclar, 960 m, 07.07.2007, EBY 577.
Ferulago pauciradiataBoiss. et Heldr.

970 m, 28.07.1994, Akaydin 307¥nd. ir.-Tur.
LR(Ic).

Zosima absinthifoligVent.) Link

Dere kenari, 900 m, 19.05.2007, EBY 400, 19.06.2007
EBY 534., D. 18779., 960 m, 19.06.1993, Akaydin
1344,

Laserpitium petrophilunBoiss. & Heldr.

Hareketli tali yamaclar, 960 m, 19.06.200£BY 505,
07.07.2007, EBY 59&nd. D.Akd. LR(nt).

Torilis japonica(Houtt.) DC.

Dere kenari, 900 m, 04.06.2007, EBY 494, 452,
T. ucranicaSprengel

Step, 980 m, 07.07.2007, EBY 589.

Caucalis platycarpos.

Yol kenari, 930 m, 19.05.2007, EBY 311.
Orlaya daucoidegl.) Greuter

Agaclandirma alani, 980 m, 19.05.2007, EBY 352,
04.06.2007, EBY 424Akd.

Daucus carotd..

Dere kenari, 900 m, 07.07.2007, EBY 571, 11.08.2007
EBY 617.

D. guttatusSm.

Kayalik yamaclar, 970 m, 19.06.2007, EBY 517.
Artedia squamata.

D. 18821bh., 980 m, 19.06.1993, Akaydin 1410.
Cornaceae

Cornus mag..

22.03.1936, Krause., 950 m, 17.05.1995, Akaydin
3577.Avr.-Sib.

Caprifoliaceae
Sambucus nigra.

Dere kenari, 900 m, 19.05.2007, EBY 416, 04.06.2007
EBY 499., 20.05.1945, Kasaplgil., 950 m, 19.063,99
Akaydin 1389 Auvr.-Sib.

Viburnum opulug..

D. 13165., 950 m, 17.05.1995, Akaydin 3576r.-
Sib.

Lonicera xylosteurh.
Dere kenari, 900 m, 19.06.2007, EBY 546.
L. etruscaSanti var etrusca

Dere kenari, 900 m, 04.06.2007, EBY 469., 950 m,
19.06.1993, Akaydin 1413kd.

Valerianaceae
Valeriana tuberosa..

Mese aciklari, 967 m, 05.05.2007, EBY 295., step
alanlari, 970 m, 01.05.1994, Akaydin 2671.

Centranthus longifloruStev. subspongiflorus
Yol kenart, 930 m, 04.06.2007, EBY 440@.-Tur.
C. calcitrapa(L.) Dufr.

Kayallk yamaclar, 980 m, 03.06.1995, Akaydin 3882.
Akd.

Valerianella costatéStev.) Betcke

Kayallk yamagclar, 970 m, 22.04.2007, EBY 195,
05.05.2007, EBY 204, 218., H. ve E. Walter., 970 m,
17.05.1995, Akaydin 356@kd.

V. carinatalois.

Hareketli tali yamaclar, 960 m, 17.03.2007, EBY 97,
31.03.2007, EBY 106.

V. coronata(lL.) DC.

Mese aciklarl, 967 m, 19.05.2007, EBY 344, 375, 394.
V. kotschyiBoiss.
H. ve E. Walterir.-Tur.

V. vesicaria(L.) Moench
Kayalik yamagclar, 970 m, 19.05.2007, EBY 391.
Dipsacaceae

Dipsacus laciniatus.

Step, 980 m, 11.08.2007, EBY 619.
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Scabiosa argentel.

Yol kenari, 930 m, 07.07.2007, EBY 609.

S. hispidulaBoiss.

Mese aciklari, 967 m, 19.05.2007, EBY 320, 399.
S. rotataBieb.

Mese aciklar, 967 m, 19.05.2007, EBY 327, 364,
04.06.2007, EBY 42dr.-Tur.

Asteraceae(Compositae)

*Helianthus annuuk.

Dere kenari, 900 m, 30.09.2007, EBY 653.
Bidens tripartital.,

Dere kenari, 900 m, 11.08.2007, EBY 630., 950 m,
21.08.1995, Akaydin 4574.

Bellis perennig..

950 m, 14.05.1942, Bda., 19.06.1993, Akaydin 1330.
Senecio vernaligValdst. & Kit.

Mese aciklari, 967 m, 22.02.2007, EBY 71,
17.03.2007, EBY 75, 84, 89, 31.03.2007, EBY 116,
22.04.2007, 146, 154, 05.05.2007, 229, 266.

Tussilago farfara..
950 m, 30.05.1995, Akaydin 381&vr.-Sib.
Anthemis armeniacBkreyn et Sint.

970 m, 03.06.1995, Akaydin 387@&nd. ir.-Tur.
LR(Ic).

A. tinctoriaL. var.tinctoria

Mese aciklari, 967 m, 04.06.2007, EBY 432, 485, 427,
07.07.2007, EBY 549., 970 m, 16.06.1993, Akaydin
1421.

A. austriacalacq.

Step, 980 m, 22.04.2007, EBY 193, 05.05.2007, EBY
221, 239, 265, 19.05.2007, EBY 345, 354, 384,
04.06.2007, EBY 449, 19.06.2007, EBY 539., D.
18806.

A. wiedemannian&isch. & Mey.

Step, 980 m, 05.05.2007, EBY 301., D. 18803., 970 m
19.06.1993, Akaydin 141End. LR (Ic).

Achillea teretifoliawilld.
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970 m, 30.05.1995, Akaydin 3814&nd. ir.-Tur.
LR(Ic).

A. setacedValdst. et Kit.

D. 18832., 970 m, 17.06.1995, Akaydin 40Pdir.-
Sib.

A. filipendulinaLam.

Dere kenari, 900 m, 30.09.2007, EBY 6&1-Tur.
Tripleurospermum decipier{gisch. et Mey.) Bornm.
D. 13183.

Artemisia santonicurh.

-.06.1944, Kasaphgil., 1000 m, 21.08.1995, Akaydin
4558.Avr.-Sib.

Cousinia iconicaHub.-Mor.

970 m, 08.07.1995, Akaydin 420End. ir.-Tur.
LR(cd).

Arctium minugHill) Bernh. subsppubengBabington)
Arénes

Dere kenari, 900 m, 07.07.2007, EBY 583, 11.08.2007
EBY 632.Avr.-Sib.

Cirsium canunL.) All.
950 m, 01.08.1995, Akaydin 4438vr.-Sib.
C. alatum(Gmelin) Bobrov subspalatum

970 m, 19.06.1993, Akaydin 140t.-Tur.
Picnomon acarndL.) Cass.

Step, 980 m, 30.09.2007, EBY 60%d.
Carduus nutan&. subspnutans

Step, 980 m, 04.06.2007, EBY 468, 439.

C. pycnocephaluk. subspalbidus(Bieb.) Kazmi
Agaclandirma alani, 980 m, 19.05.2007, EBY 382.
Jurinea consanguine@C.

980 m, 17.06.1995, Akaydin 4099.

Centaurea virgatd.am.

Step, 980 m, 07.07.2007, EBY 592, 599.

C. solstitialisL. subspsolstitialis
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Mese aciklari, 967 m, 19.05.2007, EBY 359,
04.06.2007, EBY 445, 19.06.2007, EBY 530,
07.07.2007, EBY 603, 11.08.2007, EBY 641.

C. ibericaTrev. ex Sprengel

Yol kenari, 930 m, 07.07.2007, EBY 552, 11.08.2007,
EBY 633, 19.05.2008, EBY 720.

C. urvillei DC. subspurvillei
Mese aciklari, 967 m, 04.06.2007, EBY 474.
C. depressaieb.

Yol kenarit, 930 m, 04.06.2007, EBY 495.

Crupina crupinastrunfMoris) Vis.

Agaclandirma alani, 980 m, 19.05.2007, EBY 331,
334, 376, 04.06.2007, EBY 447, Hareketlislhta
yamaglar, 960 m, EBY 713.

Cnicus benedictus. var. kotschyiBoiss.

Mese aciklari, 967 m, 05.05.2007,
04.06.2007, EBY 440.

EBY 220,

Xeranthemum longipapposufisch. & Mey.

Step, 980 m, 04.06.2007, EBY 419, 443 sMaciklari,
967 m, 19.06.2007, EBY 53#.-Tur.

Echinops sphaerocephalus subspsphaerocephalus

Step, 980 m, 11.11.2006, EBY 61, 19.06.2007, EBY
516, 11.08.2007, EBY 627., D. 13184., 980 m,
22.10.1995, Akaydin 464Avr.-Sib.

Cichorium intybug..

Dere kenari, 900 m, 19.06.2007, EBY 520, 07.07.2007
EBY 559, 30.09.2007 EBY 654, 655.

Scorzonera cana(C. A. Meyer) Hoffm. var.

jacquiniana(W. Koch) Chamberlain

Step, 980 m, 19.05.2007, EBY 361.

S. cana(C. A. Meyer) Hoffm. var.radicosa (Boiss.)
Chamberlain

Hareketli tgli yamaclar, 960 m, 19.05.2007, EBY 324,
325.

S. eriophoraDC.

Hareketli tali yamaclar, 960 m, 07.07.2007, EBY 610.
End. LR(lc).
Tragopogon
longirostris

longirostris Bisch. ex Schultz var.

Hareketli tgh yamaclar, 960 m, 19.05.2008, EBY
750., 960 m, 01.05.1994, Akaydin 2657.

T. dubiusScop.

Agaclandirma alani, 980 m, 19.05.2007, EBY 328,
19.05.2008, EBY 751.

Picris strigosaBieb.
Step, 980 m, 07.07.2007, EBY 546.-Tur.

Hieracium lazicunBoiss. et Bal.

Azn., 21.04.1964, Cetik 1279 (ANK)End. Oks.
LR(lc).

Steptorhamphus tuberos(acg.) Grossh.
960 m, 19.06.1993, Akaydin 1358.

Lactuca aculeat®oiss. & Kotschy ex Boiss.

Dere kenari, 900 m, 30.09.2007, EBY 66:Tur.
Scariola viminegL.) F.W. Schmidt

13.07.1945, Kasapligil (ANK).

Taraxacum microcephaloidesn Soest
Dere kenari, 900 m, 30.09.2007, EBY 669.
T. hybernunstev.

Dere kenari, 900 m, 22.04.2007, EBY 179, 05.05.2007
EBY 258.

T. scaturiginosun@. Hagl.

Dere kenari, 900 m, 22.04.2007, EBY 166.

T. macrolepiunschischkin

Dere kenari, 900 m, 22.04.2007, EBY 164, 169.
T. buttlerivan Soest

Dere kenari, 900 m, 11.11.2006, EBY 55, 31.03.2007,
EBY 122, 22.04.2007, EBY 191, 05.05.2007, EBY
252.

Chondrilla junceal. var.juncea

Dere kenari, 900 m, 11.08.2007, EBY 621, 30.09.2007
EBY 658, 665, 667.

C. junceal. var.acantholepigBoiss.) Boiss.
950 m, 01.07.1995, Akaydin 4441.
Crepis macropuBoiss. & Heldr.

Step, 980 m, 30.09.2007, EBY 659, 668d. LR(Ic).
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C. willdenowiiCzer.
Step, 980 m, 31.03.200#BY 139.ir.-Tur.

C. alpinalL.
Step, 980 m, 04.06.2007, EBY 459.

C. foetidaL. subsprhoeadifolia(Bieb.) Celak.

Hareketli tali yamaclar, 960 m, 19.06.2007, EBY 544,
07.07.2007, EBY 553.

C. sanctalL.) Babcock

Mese aciklar, 967 m, 17.03.2007, EBY 91, 92,
31.03.2007, EBY 117, 131, 22.04.2007, EBY 148,
19.05.2007, EBY 357.

C. setosdall.

Yol kenari, 930 m, 07.07.2007, EBY 568:r.-Sib.
Campanulaceae

Campanula lyratdam. subsplyrata

Hareketli tgli yamaclar, 960 m, 19.05.2007, EBY 362,
04.06.2007, EBY 425., D. 18798., 970 m, 19.06.1993,
Akaydin 1331.End. LR(Ic).

Asyneuma Janchen

limonifolium

limonifolium (L.) subsp.

Hareketli tali yamaclar, 960 m, 19.06.2007, EBY 538.

A. limonifolium (L.) Janchen subsppestalozzae
(Boiss.) Damboldt

Hareketli tgli yamaclar, 960 m, 04.06.2007, EBY 444,
07.07.2007, EBY 591., kayalik yamaclar, 980 m,
03.06.1995, Akaydin 386End. LR(Ic).

Legousia pentagoni@_.) Thellung

09.05.1964, Cetik ve Yurdakulol 1173 (ANK).Akd.

Primulaceae
Androsace maximh.

Mese aciklari, 967 m, 31.03.2007,
22.04.2007, EBY 144.

EBY 127,

Lysimachia vulgarig..
Dere kenarl, 950 m, 08.07.1995, Akaydin 4204.
Anagallis arvensi4. var. coerulea(L.) Gouan

Dere kenarl, 950 m, 17.06.1995, Akaydin 4062.

Oleaceae
Jasminum fruticank.
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Hareketli tali yamaclar, 960 m, 11.11.2006, EBY 64,
05.05.2007, EBY 279, 19.05.2007, EBY 42d.

Apocynaceae
Vinca herbaceaValdst. & Kit.

Step, 980 m, 22.04.2007, EBY 156.
Convolvulaceae

Convolvulus cantabricé.

970 m, 19.06.1993, Akaydin 1397.
C. lineatusL.

Step, 980 m, 19.06.2007, EBY 515.
C. arvensid..

Step, 980 m, 19.06.2007, EBY 542, 07.07.2007, EBY
575, 607.

Boraginaceae
Heliotropium lasiocarpuntrisch. & Mey.

Yol kenari, 930 m, 30.09.2007, EBY 676., 980 m,
21.08.1995, Akaydin 4568c.-Tur.

Lappula barbataBieb.) Girke

Step, 980 m, 19.05.2007, EBY 371, 19.05.2008, EBY
762.1r.-Tur.

Rochelia dispermdL. fil.) C. Koch var.disperma
Step, 980 m, 05.05.2007, EBY 206.

Asperugo procumbens

Dere kenari, 900 m, 19.05.2008, EBY 7Atr.-Sib.
Myosotis strictd_ink ex Roemer & Schultes

Kayalik yamaclar, 970 m, 05.05.2007, EBY 2A9r.-
Sib.

Cynoglossum officinale.

Mese aciklari, 967 m, 19.05.2007,
07.07.2007, EBY 567Avr.-Sib.

EBY 415,

Buglossoides arvens{k.) Johnston
Hareketli tali yamaclar, 960 m, 22.04.2007, EBY 171.
Neatostema apuluifi.) Johnston

Agaclandirma alani, 980 m, 31.03.2007, EBY 126,
22.04.2007, EBY 165Akd.

Echium italicunL.
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Yol kenari, 930 m, 04.06.2007, EBY 480, 11.08.2007,
EBY 643.Akd.

Moltkia coerulea(Willd.) Lehm.
Step, 980 m, 19.05.2008, EBY 744.-Tur.
Onosma isauricurBoiss. et Heldr.

970 m, 19.06.1993, Akaydin 138End. ir.-Tur.
LR(Ic).

O. bracteosuntausskn. & Bornm.

Hareketli tgli yamaclar, 960 m, 04.06.200ZBY 437.
End. ir.-Tur. LR(lc).

O. briquetiiCzecz.

Step, 980 m, 04.06.2007, EBY 435,
19.06.1993, Akaydin 139%&nd.. ir.-Tur. LR(cd).

970 m,

O. molleDC.
970 m, 03.06.1995, Akaydin 3894.-Tur.
O. thracicumVelen.

Mese aciklari, 967 m, 05.05.2007, EBY 240, 242, 246.
Avr.-Sib.

O. hebebulbuC.

Hareketli tahh yamaclar, 960 m, 19.05.2008, EBY
739., 970 m, 25.05.1995, Akaydin 3624-Tur. VU.

Cerinthe minolL. subspauriculata(Ten.) Domac
Hareketli tgl yamaclar, 960 m, 19.05.2008, EBY 719.

Anchusa
leptophylla

leptophyllaRoemer & Schultes subsp.

Hareketli tali yamaclar, 960 m, 04.06.2007, EBY 441,
463, 491, 19.06.2007, EBY 526, 07.07.2007, EBY 605,
30.09.2007, EBY 666.

A. officinalisL.

Agaclandirma alani, 980 m, 19.05.2007, EBY 369,
19.06.2007, EBY 532Avr.-Sib.

A. undulatalL. subsphybrida(Ten.) Coutinho

Agaclandirma alani, 980 m, 31.03.2007, EBY 136,
22.04.2007, EBY 186, 197, m® aciklari, 967 m,
05.05.2007, EBY 227, 234, 253, 19.05.2007, EBY 305,
350, 351, 04.06.2007, EBY 426, 448, 19.05.2008, EBY
721.Akd.

A. pusillaGusul.

Yol kenari, 930 m, 04.06.2007, EBY 478.

Solanaceae
Solanum nigrunh. subspschultesii(Opiz) Wessely

950 m, 21.07.1995, Akaydin 4292.
S. luteurrMiller

Bagda.

S. dulcamard..

Dere kenari, 900 m, 11.11.2006, EBY 56, 04.06.2007,
EBY 496, 11.08.2007, EBY 638wvr.-Sib.

Physalis alkekendi.

950 m, 01.09.1942, Bda 296 (ANK).

Scrophulariaceae
Verbascum orientald_.) All.

Yol kenari, 930 m, 19.06.2007, EBY 506, Hareketli
tasli yamaglar, 960 m, 19.05.2008, EBY 7®1Akd.

V. blattariaL.

Dere kenari, 900 m, 07.07.2007, EBY 580.
V. lasianthunBoiss. ex Bentham

Mese acliklarl, 967 m, 19.06.2007, EBY 547.

V. cheiranthifolium Boiss. var. asperulum (Boiss.)
Murb.

Mese aciklari, 967 m, 04.06.2007, EBY 465, 472, 475.,
D. 13198.End. LR(lc).

Scrophularia scopolijHoppe ex] Pers. vascopolii
950 m, 30.05.1995, Akaydin 3815.
S. lucidaL.

Hareketli tali yamaclar, 960 m, 19.05.2008, EBY 728.
Akd.

Misopates orontiun(L.) Rafin.
950 m, 17.06.1995, Akaydin 4069.
Linaria corifolia Desf.

Step, 980 m, 19.05.2008, EBY 72Bnd. ir.-Tur.
LR(Ic).

L. simplex(Willd.) DC.
960 m, 02.05.1995, Akaydin 3404kd.

Kickxia commutatgBernh. ex Reichb.) Fritsch subsp.
graeca(Bory et Chaub.) R. Fernandes
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950 m, 21.07.1995, Akaydin 4312kd.
Veronica campylopodBoiss.

Step, 980 m, 12.04.2008, EBY 686.,
21.07.1995, Akaydin 4328c.-Tur.

980 m,

V. persicaPoiret
Dere kenari, 900 m, 22.04.2007, EBY 190.
V. triloba (Opiz) Kerner

Dere kenari, 900 m, 31.03.2007, EBY 134, 22.04.2007
EBY 188, 05.05.2007, EBY 285, 12.04.2008, EBY
694.

V. hederifoliaL.

Dere kenari, 900 m, 11.11.2006, EBY 63, 22.02.2007,
EBY 66, 17.03.2007, EBY 94, 31.03.2007, EBY 102,
121, 130, 22.04.2007, EBY 150, 167, 189, 05.05.2007
EBY 228.

V. jacquiniiBoumg.

Hareketli tgli yamaclar, 960 m, 05.05.2007, EBY 238.
Avr.-Sib.

V. multifidal.

Kayallk yamaglar, 970 m, 05.05.2007, EBY,233,
19.05.2007, EBY 374, 19.05.2008, EBY 743, 747.
End. LR(lc).

Bungea trifida(Vahl) C.A. Meyer

D. 18773.,970 m, 17.05.1995, Akaydin 3565.Tur.
Orobanchaceae

Orobanche ramosa.

Fabaceae Uzerinde, 900 m, 07.07.2007, EBY 548.
O. muteliiF. Schultz

1000 m, 11.07.1993, Akaydin 1966.

O. oxyloba(Reuter) G. Beck

Asteraceae uUzerinde, 900 m, 19.05.2007, EBY 322.,
970 m, 19.06.1993, Akaydin 1343.

Verbenaceae

Verbena officinalid..

950 m, 08.07.1995, Akaydin 4211.
Lamiaceae(Labiatae)

Ajuga salicifolia(L.) Schreber
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970 m, 25.05.1995, Akaydin 3628.-Tur.

A. chamaepitygL.) Schreber subspchia (Schreber)
Arcangeli varchia

Mese aciklari, 967 m, 05.05.2007, EBY 272.
Teucrium orientalé.. var.orientale

Mese aciklari, 967 m, 19.06.2007, EBY 5@@-Tur.
T. parviflorumSchreber

970 m, 11.07.1993, Akaydin 197.-Tur.

T. scordiumL. subsp.scordioides(Schreber) Maire &
Petitmengin

Dere kenari, 900 m, 19.06.2007, EBY 5A%r.-Sib.
T. poliumL.

Mese aciklari, 967 m, 04.06.2007, EBY 502,
19.06.2007, EBY 504, 11.08.2007, EBY 637.

Scutellaria velenovskyech.

Caliliklar arasinda, 950 m, 13.07.1945, Kasapligil
(ANK), Det: J.R. Edmondson 198D.Akd.

S. rubicunda Hornem. subsp.subvelutina (Rech.)
Edmondson

03.07.1948, Bgda.D.Akd.

S. orientalis L. subsp. macrostegia (Hausskn. ex
Bornm.) Edmondson

970 m, 19.06.1993, Akaydin 134if.-Tur.
S. orientalisl. subsppinnatifida Edmondson

Hareketli tgli yamaclar, 960 m, 19.05.2007, EBY 309,
372, 04.06.2007, EBY 482.

Phlomis siehean&ech.

Hareketli tgh yamaclar, 960 m, 04.06.2007, EBY
451., bg alanlar, 970 m, 19.06.1993, Akaydin 1392.
End. ir.-Tur. LR(lc).

Lamium amplexicaulé.

Mese aciklari, 967 m, 17.03.2007, EBY 86,
31.03.2007, EBY 124, 132, 22.04.2007, EBY 172,181.
Avr.-Sib.

L. macrodorBoiss. & Huet

Mese agiklari, 967 m, 31.03.2007, EBY 123, 190.
Tur.

L. purpureuni. var. purpureum
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Dere kenari, 900 m, 17.03.2007, EBY 88, 990,
101., 04.04.1955, Bilger., dere kenari, 950 m,
22.04.1995, Akaydin 322@wr.-Sib.

Ballota nigraL. subspanatolicaP. H. Davis

Dere kenar;, 900 m, 07.07.2007, EBY 576, 590,
30.09.2007, EBY 662, 64&nd. ir.-Tur. LR(Ic).

Sideritis lanatal.

Mese aciklari, 967 m, 05.05.2007,
04.06.2007, EBY 497., D. 1874D.Akd.

EBY 244,

S. montanal. subsp.remota (d'Urv.) P. W. Ball ex
Heywood

Mese aciklari, 967 m, 04.06.2007, EBY 492, step, 980
m, 19.06.2007, EBY 50®.Akd.

Stachys byzantin@. Koch

Mese aciklari, 967 m, 04.06.2007,
07.07.2007, EBY 604Avr.-Sib.

EBY 489,

S. annua (L) L.
Bhattacharjee

subsp. annua var. lycaonica

950 m, 17.06.1995, Akaydin 40d7.-Tur.
Melissa officinalid. subsp officinalis

19.06.2007,
dere kenari,

EBY 523.,
950 m,

Dere kenari, 900 m,
13.07.1945, Kasapligil.,
21.07.1995, Akaydin 4297.

Nepeta catarid..

D. 13181 Avr.-Sib.

N. nudal. subspalbiflora (Boiss.) Gams
Dere kenari, 900 m, 19.06.2007, EBY 540.
Lallemantia ibericaBieb.) Fisch. & Mey.

Yol kenari, 930 m, 05.05.2007, EBY 267., D. 18732.
ir.-Tur.

Prunella vulgarisL.

Dere kenari, 900 m, 07.07.2007, EBY 584r.-Sib.
Clinopodium vulgaré.. subspyvulgare

Cayir, 950 m, 17.06.1995, Akaydin 4081.
Acinos rotundifoliusers.

Mese aciklar, 967 m, 22.04.2007, EBY 182, 192,
05.05.2007, EBY 207, 19.05.2007, EBY 396.

Thymus sipyleuBoiss. subsprosulans(Borbas) Jalas

Kayallk yamaclar, 970 m, 04.06.2007, EBY 436, 467,
19.05.2008, EBY 726, 727., 31.05.1948, gBa
(ANK), Det: Jalas 1979., 970 m, 19.06.1993, Akaydin
1357.

Mentha longifolia(L.) Hudson subsgongifolia
Dere kenari, 900 m, 30.09.2007, EBY 66Xks.

M. longifolia (L.) Hudson subsptyphoides (Brig.)
Harley

08.07.1942, Birand.

Ziziphora capitatd..

Mese aciklarl, 967 m, 19.05.2007, EBY 386-Tur.
Z. tenuiorL.

Hareketli tgli yamaclar, 960 m, 05.05.2007, EBY 245.
ir.-Tur.

Salvia cadmicdoiss.

Yamaclar, 960 m, 03.06.1995, Akaydin 38%nd.
LR(Ic).

S. cryptanthaviontbret & Aucher ex Bentham

Step, 980 m, 19.05.2007, EBY 353, 377, 04.06.2007,
EBY 457, 07.07.2007, EBY 606, 19.05.2008, EBY
752.End. ir.-Tur. LR(Ic).

S. syriacd..
Yamaglar, 960 m, 14.08.1993, Akaydin 2400-Tur.
S. viridisL.

Kayalik yamaclar, 970 m, 05.05.2007, EBY 276, 277,
19.05.2007, EBY 3904kd.

S. sclared..

Agaclandirma alani, 980 m, 19.06.2007, EBY 541.,
yamaglar, 23.06.1954, Cetik (ANK).

S. frigidaBoiss.
Dere kenarl, 900 m, 11.08.2007, EBY 6R6-Tur.
S. virgataJacq.

Step, 980 m, 19.06.2007, EBY 531, 11.08.2007, EBY
616, 6441r.-Tur.

Plumbaginaceae
Acantholimon venustuBoiss. varvenustum

-.06.1944, Kasaphgilir.-Tur.

A. acerosunfWilld.) Boiss. varacerosum
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Step, 980 m, 11.11.2006, EBY 60, 07.07.2007, EBY
560, 11.08.2007, EBY 613., 960 m, 11.07.1993,
Akaydin 1969ir.-Tur.

Plantaginaceae

Plantago holosteurScop.

Yol kenari, 930 m, 07.07.2007, EBY 55¥d.
P. lanceolata..

Yol kenari, 930 m, 19.06.2007, EBY 527.
Elaeagnaceae

Elaeagnus angustifolia.

Dere kenari, 900 m, 19.05.2007, EBY 342, 04.06.2007
EBY 486.

Santalaceae

Thesium arvensdorvatovszky

940 m, 02.05.1995, Akaydin 340%vr.-Sib.
Loranthaceae

Viscum albuni. subspalbum
Crataegudizerinde, 900 m, 22.02.2007, EBY 73.
Euphorbiaceae

Mercurialis annual.

950 m, 16.06.1995, Akaydin 4063.

Euphorbia rhabdotosperm&. Radcliffe - Smith

Step, 980 m, 17.03.2007, EBY 81, 22.04.2007, EBY
200.1r.-Tur.

E. macrocladaBoiss.

Step, 980 m, 04.06.2007, EBY 490, 493, 19.06.2007,
EBY 511.ir.-Tur.

Urticaceae
Urtica dioicalL.

Dere kenari, 900 m, 31.03.2007, EBY 114, 07.07.2007
EBY 557, 569., 950 m, 19.06.1993, Akaydin 1433.
Avr.-Sib.

Ulmaceae
Ulmus glabraHudson
Dere kenari, 900 m, 11.08.2007, EBY 620r.-Sib.

Celtis tournefortiiLam.
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Dere kenari, 900 m, 04.06.2007, EBY 500., Cetik.251
Juglandaceae

Juglans regid..

Dere kenari, 900 m, 04.06.2007, EBY 498.

Fagaceae

Quercus robult. subsprobur

Mese aciklari, 967 m, 19.06.2007, EBY 522,
11.08.2007, EBY624.Avr.-Sib.

Q. pubescenyvilld.

Mese aciklari, 967 m, 05.05.2007, EBY 247,

19.05.2007, EBY 370, 381, 417.

Q. ithaburensisDecne. subspmacrolepis (Kotschy)
Hedge & Yalt.

Mese aciklari, 967 m, 19.05.2007, EBY 378, 379, 418,
19.05.2008, EBY 722., D. 13191., 980 m, 19.06.1993,
Akaydin 1406 D.Akd.

Corylaceae
Corylus avelland.. var. avellana

Dere kenari, 900 m, 04.06.2007, EBY 484., 950 m,
17.06.1995, Akaydin 408Avr.-Sib.

Salicaceae
Salix albalL.

Dere kenari, 900 m, 05.05.2007, EBY 248, 07.07.2007
EBY 570.Avr.-Sib.

*S. babylonicd..
Dere kenari, 900 m, 12.04.2008, EBY 681.
Populus albd..

Dere kenari, 900 m, 19.06.2007, EBY 585r.-Sib.

Rubiaceae
Crucianella bithynicaBoiss.

28.06.1948, Bgda., Det: F. Ehrendorfer, 970 m,
19.06.1993, Akaydin 135D.Akd.

Asperula arvensik.

Dere kenar;, 900 m, 22.04.2007, EBY 142, 147,
05.05.2007, EBY 203, 19.05.2007, EBY 388., 950 m,
17.05.1995, Akaydin 356%kd.

Galium spuriunil. subspspurium
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Dere kenari, 900 m, 31.03.2007, EBY 103, 05.05.2007
EBY 223, 19.05.2007, EBY 313, 317, 340, 19.05.2008,
EBY 730, 753Avr.-Sib.

G. floribundumSm. subspfloribundum
Cetik 1124 (ANK).ir.-Tur.
Cruciata taurica(Pallas ex Willd.) Ehrend

Kayallk yamaclar, 970 m, 22.04.2007, EBY 160,
05.05.2007, EBY 232, 241, 19.05.2007, EBY 3i&9.
Tur.

MONOCOTYLEDONES (LILIOPSIDA)

Liliaceae
Allium paniculatunL. subsppaniculatum

Mese aciklarl, 967 m, 11.08.2007, EBY 62kd.
A. huber-morathiKollmann, N. Ozhatay & Koyuncu

Mese aciklari, 967 m, 04.06.2007, EBY 476.,
yamaglar, 19.06.1993, Akaydin 137Bnd. ir.-Tur.
LR(Ic).

A. scorodoprasurh. subsprotundum(L.) Stearn

Dere kenari, 900 m, 19.05.2007, EBY 365, 410,
04.06.2007, EBY 481, me aciklari, 967 m,
19.06.2007, EBY43.Akd.

A. vinealel.

Mese acliklarl, 967 m, 07.07.2007, EBY 584.
Ornithogalum pyrenaicurh.

Dere kenari, 900 m, 19.05.2007, EBY 307.

O. sphaerocarpurKerner

Hareketli tali yamaclar, 960 m, 19.05.2007, EBY 329.
O. wiedemanniBoiss.

Yol kenari, 930 m, 22.04.2007, EBY 176., 950 m,
Kasapligil 350.

Muscari longipe®oiss.

Step, 980 m, 19.05.2008, EBY 74B.-Tur.
M. neglectunGuss.

Dere kenari, 900 m, 05.05.2007, EBY 287.

Fritillaria fleischeriana Steudel et Hochst. ex Schultes
et Schultes

Bilger 5376 End. ir.-Tur. LR(nt).

F. pinardii Boiss.

970 m, 01.05.1994, Akaydin 2658.-Tur.

Gagea foliosqJ. & C. Presl) Schultes & Schultes
Mese aciklarl, 967 m, 12.12.2008, EBY 699.

G. granatellii(Parl.) Parl.

Mese aciklari, 967 m, 22.02.2007, EBY 74,
17.03.2007, EBY 83, 31.03.2007, EBY 135,
12.04.2008, EBY 692Akd.

G. villosa(Bieb.) Duby varvillosa

Mese aciklari, 967 m, 22.02.2007, EBY 72,

17.03.2007, EBY 77, 79, 85., 970 m, 27.03.1994,
Akaydin 2512 Akd.

Colchicum triphyllunG. Kuntze

Mese aciklarl, 967 m, 22.02.2007, EBY Akd.

Iridaceae
Iris sari Schott ex Baker

Mese aciklari, 967 m, 05.05.2007, EBY 296, 288d.
ir.-Tur. LR(Ic).

Crocus ancyrensifHerbert) Maw

Dere kenari, 900 m, 22.02.2007, EBY @&nd. ir.-
Tur. LR(Ic).

C. danfordiaeMaw

Mese aciklari, 967 m, 22.02.2007, EBY 68nd.
LR(lc).

C. olivieri Gay, subspolivieri

Mese aciklari, 967 m,
17.03.2007, EBY 76.

Gladiolus atroviolaceusoiss.

22.02.2007, EBY 67,

Step, 980 m, 19.05.2008, EBY 746.-Tur.
Orchidaceae

Epipactis condensatBoiss. ex D.P.

950 m, 17.06.1995, Akaydin 4085.Akd.
Orchis coriophoral.

Yamaglar, 960 m, 03.06.1995, Akaydin 3855.
Cyperaceae

Carex divulsaStokes subspleersii (Kneucker) W.
Koch
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950 m, 21.07.1995, Akaydin 42%vr.-Sib.
C. divisaHudson

15.06.1961, Cetik 176 (ANKRAvr.-Sib.

C. riparia Curtis

15.06.1961, Cetik 179 (ANKRAvr.-Sib.
PoaceadGramineae)

Trachynia distachydL.) Link

970 m, 30.05.1995, Akaydin 3773, Det: M. gao.
Akd.

Elymus repens(L.) Gould subsp. elongatiformis
(Drobov) Melderis

Dere kenari, 900 m, 07.07.2007, EBY 564, 30.09.2007
EBY 673., Kasapligil 424ir.-Tur.

Aegilops cylindricaHost

Hareketli tgli yamaclar, 960 m, 19.05.2008, EBY 736,
756.1r.-Tur.

Ae. umbellulat&hukovsky

Step, 980 m, 19.05.2007, EBY 39%a-Tur.

Ae. triuncialisL. subsptriuncialis

Step, 980 m, 19.05.2007, EBY 393b.

Ae. columnarigZhukovsky

Step, 980 m, 07.07.2007, EBY 548-Tur.

Secale cerealk. var. cereale

Yol kenari, 930 m, 04.06.2007, EBY 450.
Hordeum murinunt.. ssp.glaucum(Steudel) Tzvelev

Step, 980 m, 05.05.2007, EBY 213, 19.05.2007, EBY
339, 19.05.2008, EBY 737.

Hordeum murinuni. ssp.leporinum(Link) Arc. var.
leporinum

Step, 980 m, 19.05.2008, EBY 754.

H. bulbosuni.

Dere kenari, 900 m, 19.05.2007, EBY 395, 07.07.2007
EBY 568., D. 18823., 970 m, 19.06.1993, Akaydin
1402.

Bromus squarrosuk.

D. 18799.
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B. scopariud..
Yol kenari, 930 m, 19.05.2007, EBY 337., D. 18767.
B. tectoruni.

Yol kenari, 930 m, 22.04.2007, EBY 153, 143,
05.05.2007, EBY 217.

B. sterilisL.
Yol kenari, 930 m, 05.05.2007, EBY 209, 210,
19.05.2007, EBY 336, 392, 07.07.2007, EBY 565,

19.05.2008, EBY 757.

Arrhenatherum palaestinuBoiss.

Hareketli tali yamaclar, 960 m, 19.05.2008, EBY
733., 960 m, 29.05.1994, Akaydin 2922, Det: M.
Dogan.D.Akd.

Alopecurus myosuroidd$udson varmyosuroides

Dere kenari, 900 m, 05.05.2007, EBY 2a4r.-Sib.
Phleum bertoloniDC.

Dere kenari, 900 m, 19.05.2008, EBY 741.

Festuca anatolicaarkgr.-Dannenb. subspnatolica

Yamagclar, 970 m, 19.06.1993, Akaydin 13Fnhd.
LR(Ic).

F. heterophylld_am.

Mese aciklarl, 967 m, 19.05.2008, EBY 7@&r.-Sib.
Vulpia persicaBoiss. et Buhse) V. Krecz. et Bobrov
950 m, 17.05.1995, Akaydin 357#4.-Tur.

Poa trivialisL.

Dere kenart, 900 m, 19.05.2007, EBY 406., D. 18843.
950 m, 19.06.1993, Akaydin 1322.

P. timoleontisHeldr. ex Boiss.

Dere kenari, 900 m, 19.05.2008, EBY 7B8Akd.

P. bulbosa..

Hareketli tgl yamaclar, 960 m, 22.04.2007 EBY 163,
05.05.2007, EBY 211, 19.05.2007, EBY 397,
12.04.2008, EBY 678.

Dactylis glomeratd.. subsphispanica(Roth) Nyman

D. 18808., yamaclar 980 m, 19.06.1993, Akaydin
1349.

Briza medialL.
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14.07.1945, Bgda (ANK). Yamaglar, 980 m, 19.06.1993, Akaydin 1386-Tur.
B. humilisBieb. Piptatherum millaceunfL.) Cosson subsmillaceum

D. 18807., yamaclar, 980 m, 29.05.1994, Akaydin  06.06.1939, Krause (ANKAKkd.

2904.
Eragrostis minoHost

Melica penicillarisBoiss.&Bal.
Dere kenari, 900 m, 19.05.2008, EBY 706.

Hareketli tgli yamaclar, 960 m, 07.07.2007, EBY 588,

561.ir.-Tur. Cynodon dactyloKL.) Pers. varvillosusRegel
Stipa capillataL. Dere kenari, 900 m, 19.05.2008, EBY 705.
Yamaglar, 970 m, 19.06.1993, Akaydin 1394. Bothriochloa ischaemurfi..) Keng

S. hohenackerianarin. et Rupr. varhohenackeriana Yol kenari, 930 m, 11.08.2007, EBY 640.
4. Sonugclar ve tartsma

Calisma alanina Kasim 2006 - Mayis 2008 tarihleri adesiyapilan 14 arazi cainasi ve ayrica herbaryum ve
literatir taramalari sonucunda 63 familyaya ait 258s, 480 takson, 5 alttir ve 4 varyete tespiinadiir. Bu
taksonlarin 45'i endemik olup, endemizm orani %@i3’ Taksonlarin fitocgrafik bolgelere goére dalimlar ve
oranlari: 89 takson, %18 Ban-Turan-, 45 takson, %9.3 Avrupa-Sibirya- ve dRsbn, %8.9 Akdeniz fitogpafya
bdlgesinin elementidir. 303 takson, %63.1 ise gsmiyilish veya fitoc@grafik bolgesi bilinmeyenlerdendir. Tespit
edilen taksonlarin 1‘iPteridophyta 479'u ise Spermatophytadivizyosuna aittir. Spermatophytadivizyosuna ait
taksonlarin 3’ Gymnospermae(Coniferophyty, 476’si Angiospermae(Magnoliophyta alt divizyosuna aittir.

Angiospermlerin ise 418DicotyledonegMagnoliopsida, 58'i MonocotyledonegfLiliopsida) sinifindandir.

Arastirma alanina cgrafi yonden yakinlik gosteren 5 aiama alani (Tarikahya, 2003, Soydemir, 1997, Turk,
1998, Aslan, 2007 ve Yorgun, 1994) seciimae bu alanlarin verileri agarma alani ile kanlastinimistir (Tablo 1).
Ancak yine alana yakin olmasinggnaen “AnkaraSehir Florasi” (Akaydin, 1996) adli ¢stna sehir icerisini kapsagi

icin floristik kompozisyonunun farkli olagadisiincesiyle kagilastirmaya alinmangtir.

Karsllagtirma yapilan ¢cagmalarin sahip olduklari toplam takson sayisi adekinfarkliliklarin nedeni olarak,
calisma alaninin buyukiil, step vejetasyonunun hakim olup olngadie calgma alani Gzerindeki antropojenik etkiler

gOosterilebilir.

Calsma alaninda en fazla taksona sahip olan ilk 10 lfamie toplam takson sayilarina orani Tablo 2'de
verilmistir. Asteraceaeb5 taksonla alandaki en zengin familyadir. Daharairasi ileFabaceae(49) , Lamiaceae
(38), Poaceag(33), Brassicaceag(32), Caryophyllaceae (29), Boraginaceae(21), Rosaceaq19), Apiaceae(18) ve
Scrophulariaceae (17) yer almaktadir. Bu cizelgede gorilgicgibi 2 nolu c¢algma hari¢ bitin camalarda
Asteraceaeve Fabaceaefamilyalar ilk iki sirada yer almaktadir. Bunuredeni olarakAsteraceaefamilyasinin

Turkiye Florasi'nin en zengin \labaceaefamilyasinin da ikinci zengin familyasi olmasi tgiiebilir.
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Tablo 1. Argtirma alani ile floristik 6zellikleri katlastirilan diger calsmalar

CALI SMA CALI SMA ADI TOPLAM
NO TAKSON
SAYISI

1 Ankara / Hacikadin Vadisi Florasi Uzerine Bir Arema 480

2 Kirmir Cayi (Kocagay) Vadisi (Gldul, Ankara) Flordszerine Bir Argtirma 452

3 Bayindir Baraji Cevresinin Florasi (Ankara) 494

4 Tutlnluktepe ve Cevresinin (Cubuk-Ankara) Florasi 583

5 Kibris Koyl Vadisi (Mamak-Ankara) Florasi 624

6 Baglum'da (Ankara) Yaylk Gosteren Step Formasyonunun Floristik Yonde206

Arastiriimasi

Takson sayisi bakimindan en zengin ilk 10 cinglenecek olursa, agrma alaninda ilk siray1 10 taksonla
Trifolium almaktadir (Tablo 3). Daha sonra sirasAgssum(9), Ranunculug8), Silene(8), Astragalug(7), Salvia(7),
Medicago(6), Onosma(6), Veronica(6) ve Crepis(6) yer almaktadir. Caima alanindarrifolium cinsinin ilk sirayi
almasinin nedeni olarak, Hacikadin Vadisi'nde c¢asgjetasyonunun genialan kaplamasi goésterilebilir. Bu cinsin
¢ogunlukla dere kenarlarinda gon olarak bulunmasi, nemli bélgelere adaptasyonudagmia olmasiyla agiklanabilir.
Ayrica argtirma alanind@stragaluscinsinin ilk sirada olmasi beklenirkensbeei sirada oldgu gortlmektedir. Bunun
nedeni olarak, alanin icinde yer &@distep vejetasyonunun bozulgnolmasi ve alandakigaclandirma cagmalari

gOosterilebilir.

Taksonlarin fitocgrafik bolgelere gore dalimi tablo 4'de gdsterilngtir. Fitocografik boélgesi bilinen 177
taksondan 89'u (%18,5jran-Turan, 43’0 (%8,9) Akdeniz ve 451 (%9,3) Avaxsibirya fitocgrafik bolgesine
dahildir. 303 takson (%63,1) ise ¢ok bolgeli veitadografik bdlgesi bilinmemektedir. Akdeniz fitogoafik bolgesi
icinde yer alan taksonlarin 12'si (%2,5) sadecg@ékdeniz elementidir. Avrupa-Sibirya fitogmfik bdlgesine ait
olan taksonlardan ise 2 takson (90,4 ) Oksin, $dak%0,2)'da Hirkaniyen-Oksin elementidir. Gala alaninda 89
takson ile birinci sirada yer alairan-Turan elementlerinin g@r butiin cakmalarda da ilk sirada yer agal
gorulmektedir. Bunun nedeni olarak Tablo 1'desKastirilan tim cakmalariniran-Turan fitocgrafik bélgesinde

yapilmg olmasi gosterilebilir.

Tablo 5'de argtirma alanindaki taksonlarin endemizm oranlarilwestir. Buna gore Hacikadin Vadisi'nde
saptanan toplam 480 taksondan 45 takson endenk alandaki taksonlarin endemizm oranlari %9,3Eirdemizm
orani en yuksek 6 nolu (%16,5) gahada gorilmektedir. Cama alanindaki endemizm oranininsdi olmasi, alanin
karsilastirma yapilan dier alanlardan kicik olmasi, habitatsit@i ginin fazla olmamasi veehirlessme baskisiyla

aciklanabilir.
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Tablo 2. Argtirma alanindaki takson sayisi bakimindan en zeligi® familya

SIRA | YAPILAN 1 2 3 4 5 6
CALI SMALAR
No Toplam Takson | 480 452 494 358 624 296
Sayisi
1 Familya Adi Asteraceae Asteraceae Asteraceae Asteraceae Asteraceae Fabaceae
Takson SayisI-%
55 (%11,4) 43 (%9,5) 59 (%12,2) 59 (%16,3) 87 (%13,9) 38 (%13)
2 Familya Adi Fabaceae Brassicaceae Fabaceae Fabaceae Fabaceae Asteraceae
Takson Sayisi-%
49 (%10,2) 40 (%8,9) 47 (%9,7) 40 (%11,0) 53 (%8,4) 34 (%11)
3 Familya Adi Lamiaceae Fabaceae Poaceae Lamiaceae Poaceae Poaceae
Takson SayisI-%
38 (%7,9) 37 (%8,2) 43 (%8,9) 27 (%7,4) 46 (%7,3) 26 (%9)
4 Familya Adi Poaceae Lamiaceae Lamiaceae Poaceae Lamiaceae Lamiaceae
Takson SayisI-%
33 (%6,8) 35 (%7,8) 36 (%7,4) 25 (%6,9) 45 (%7,2) 23 (%8)
5 Familya Adi Brassicaceae Poaceae Brassicaceae Brassicaceae Brassicaceae Brassicaceae
Takson SayisI-%
32 (%6,6) 29 (%6,5) 33 (%6,8) 20 (%5,5) 35 (%5,6) 22 (%7)
6 Familya Adi Caryophyllaceae| Boraginaceae Apiaceae Boraginaceae Rosaceae Caryophyllaceag
Takson SayisI-%
29 (%6,0) 24 (%5,3) 17 (%3,5) 20 (%5,5) 33 (%5,2) 15 (%5)
7 Familya Adi Boraginaceae Apiaceae Caryophyllaceae| Caryophyllaceag Apiaceae Apiaceae
Takson SayisI-%
21 (%4,3) 21 (%4,6) 17 (%3,5) 18 (%4,8) 31 (%4,9) 13 (%4)
8 Familya Adi Rosaceae Rosaceae Rosaceae Liliaceae Boraginaceae Boraginaceae
Takson SayisI-%
19 (%3,9) 19 (%4,2) 17 (%3,5) 16 (%4,4) 26 (%4,1) 12 (%4)
9 Familya Adi Apiaceae Scrophulariaceag Scrophulariaceag Rosaceae Liliaceae Ranunculaceae
Takson SayisI-% 13 (%2,7)
18 (%3,7) 15 (%3,3) 15 (%4,1) 23 (%3,6) 11 (%4)
10 Familya Adi Scrophulariaceag Liliaceae Boraginaceae Apiaceae Caryophyllaceaq Liliaceae
Takson SayisI-%
17 (%3,5) 13 (%2,8) 13 (%2,7) 13 (%3,6) 20 (%3,2) 10 (%3)
Tablo 3. Argtirma alanindaki takson sayisi bakimindan en zeligit® cins
SIRA | YAPILAN CALI SMALAR |1 2 3 4 5 6
No Toplam Takson Sayisi 480 452 494 358 624 296
1 Cins Adi Trifolium | Alyssum | Salvia Centaurea| Salvia Astragalus
Takson Sayisi-% 10 (%2,2)| 10 (%2,2)| 11 (%2,2) | 10 (%2,7) | 11 (%1,7) | 11 (%3,7)
2 Cins Adi Alyssum | Veronica | Astragalus| Astragalus| Astragalus| Centaurea
Takson Sayisi-% 9 (%1,8) | 7 (%1,6) | 10 (%2,0) | 7 (%1,9) 9 (%1,4) 7 (%2,3)
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3 | Cins Adi Ranunculug Salvia Centaureg Silene Silene Salvia
Takson Sayisi-% 8 (%1,6) 6 (%1,3) 7 (%1,4) | 6 (%1,6) | 8 (%1,2) | 6 (%2,0)
4 | Cins Adi Silene Astragalus | Alyssum | Salvia Trifolium | Alyssum
Takson Sayisi-% 8 (%1,6) 6 (%1,3) 7 (%1,4) | 6 (%1,6) | 8 (%1,2) |5 (%1,6)
5 | Cins Adi Astragalus | Vicia Galium Allium Centaurea| Silene
Takson Sayisi-% 7 (%1,4) 6 (%1,3) 6 (%1,2) | 6 (%1,6) | 7 (%1,1) |5 (%1,6)
6 | Cins Adi Salvia Euphorbia | Silene Trifolium | Veronica | Bromus
Takson Sayisi-% 7 (%1,4) 5(%1,1) 5(%1,0) | 4 (%1,1) | 7 (%1,1) | 5 (%1,6)
7 | Cins Adi Medicago | Geranium | Veronica | Dianthus | Alyssum | Erysimum
Takson Sayisi-% 6 (%1,2) 5 (%1,1) 5(%1,0) | 4 (%1,1) | 6 (%0,9) | 4 (%1,3)
8 | Cins Adi Onosma Ranunculug Trifolium | Sedum Anthemis | Linum
Takson Sayisi-% 6 (%1,2) 5 (%1,1) 5(%1,0) | 4 (%1,1) | 6 (%0,9) | 4 (%1,3)
9 | Cins Adi Veronica | Trifolium Medicago| Anthemis| Vicia Trifolium
Takson Sayisi-% 6 (%1,2) 5 (%1,1) 5(%1,0) | 4 (%1,1) | 6 (%0,9) | 4 (%1,3)
10 | Cins Adi Crepis Centaurea | Vicia Anchusa | Euphorbia| Onobrychis
Takson Sayisi-% 6 (%1,2) 5 (%1,1) 5(%1,0) | 4 (%1,1) | 6 (%0,9) | 4 (%1,3)
Tablo 4.Arastirma alanindaki taksonlarin fitogkafik bolgelere dgilimi
YAPILAN CALI SMALAR (1 2 3 4 5 6
Toplam Takson Sayisi 480 452 494 358 624 296
Element Sayisi-% El.| % El. | % El. | % El | % El. [ % El. | %
fran-Turan F.C.B. 89| 18pb 74 173 8P 18,0 718 21,67 |120,3| 95 | 32
Akdeniz F.C.B. 43| 89| 46| 10 25 50 3P 10,8 %0 8,08 | 6
Avrupa-Sibirya F.C.B. 45| 9,3 43 958 3 6p 29 807 610,7| 6 2
Cok Bolgeli veya Bilinmeyery 308 631 285 63,0 3500,87 215| 59,4 389 60,p 177 (ﬂo
Tablo 5. Argtirma alanindaki taksonlarin endemizm orani
YAPILAN CALI SMALAR |1 2 3 4 5 6
Toplam Takson Sayisi 480 | 452| 494 358 624 296
Endemik Takson Sayisi 45 36 48 49 67 49
Endemizm Orani %9,3| %8,0] 9%9,1 %13,7| %10,7 %16,

Calsma alaninin icinde yer algh Ankara’da, Universitelerin sayica fazla olmasbagl olarak cok sayida
yiiksek lisans ve doktora tezlerinin alana yakingbkirde yapilngi olmasindan dolayi, ilgili literattrlerin taranmasi
sonucunda (Donner, 1990, Donner, 2007, Erik ve ydka 1996, Gokciglu, 1999) cakma alaninda yeni takson ve

yeni kare kayitlarina rastlanamatm.
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The study of salt tolerance of Iranian barley (Hordeum vulgare L.) genotypesin seedling growth stages
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Abstract

This study was carried out in factorial experimdasign on the basis of completely randomized deisigh
replications. Salinity treatments involved in 5dés: S=control, $=37/5, $=75, $=150, $=225 mmol/l from calcium
chloride and sodium chloride with 2:1 ratio (Ca:Nad other factors were 4 barley genotypes. Theceffof salinity
treatments were studied by sampling on dry weidhstmot, dry weight of roots, shoot length, leag¢amnd fresh
weight of root and shoot. There were significaritedences among genotypexstress interaction foctedlacters. The
results showed that leaf area, dry weight of shdot,weight of root, shoot length, fresh weightstéam and fresh
weight of root decreased in all barley varietiethimcreasing in salt level. However SINA and GORGA varieties in

all levels of salinity have the highest tolerantalbsalinity levels and ZAR and TORSH were thedst tolerance.

Key words. Barley, Salinity Tolerance, Seedling Growitlgrdeum vulgare

1. Introduction

Salinity is a serious problem affecting one thifdte irrigation land (Mass and Hoffman, 1977.) dinalting
the yield potential of modern cultivars. It has hestimated that salts affected nearly 950 millian land in the world
(Babu, et al. 2007). The salts accumulating in sod profile are soils, and seasonal variation &nfall. Salt
concentration mainly chlorides, sulfates, bicarbtesaborates, and the insoils may vary greatly waibrizontal or

vertical most dominating salt in the soil profidaCl (Richards, 1954; Jeschenke, 1984).
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Stress salinity affects nutrient uptake (Dua, 1998) metabolic activities in plant (Singh and Haq2@07).
However, the magnitude of the effect of salinityied with the plant, species type and level ofrégli(Bishnoi, et al
1987). Even individual lines also differ at diffategrowth and ontogenetic stages in salt toleraviueh provide scope

for selection of genotypes for salt tolerance (Askand Mcneilly 1992; Kingsburg and Epstein 1984).

Germination and seedling growth under saline enwrent are the screening criteria which are widslgduto
select the salt tolerance genotype (Ashraf et @901 Khan and Naqvi 1993). As for better croppinghkst plant
population is required, which is only possible éed germination is satisfactory under saline camtbt(Naseer et al,

2007).

Ahmad et al, (2003), reported that increase in o&tgodium chloride and sodium sulfate resultedicgidn in
number of tillers, length of spike, number of sjite per spike, biomass per plant and grain yieldgtant. They also,
found that the sodium chloride resulted in gred@mnage to all cultivars than sodium sulfate. Ireotstudy Naseer et
al, (2007), reported that in barley varieties, gaation percentage, root and shoot length, anchfeasl dry weights
decreased with increasing in salt level. Babu g{2007), reported that the callus growth decreasitld increasing

NaCl concentration in the medium.

Development of new plant genotypes that are shdtant is a high-priority research area (Colmer andl,
2006). Salt tolerance is, however, a complex trait andecéfd by large number of mechanisms. Therefore,
identification of a single criterion for ranking metypes for their tolerance to salt stress is \diffjcult (Ashraf and
Haris, 2004). Thus, by manipulating the heritaldeiation present in the germplasm, we can deveddipestolerant
cultivars through breeding technique, but it isumbersome and time-consuming process. The presesstigation

was to determine the salt tolerance potential delgavarieties at germination and early seedlingndh stages.

2. Materials and methods

This experiment was conducted factorial experingesign on the basis of completely randomized desitn
three replications in Agronomy Department, Facuify Agriculture, Azad University of Miyaneh, Irann Ithis
experiment four levels of NaCl salty(S control, $ = 37.5, $= 75, $ =150 and $= 225 m mol\ I) and four barley
genotypes (ZAR, SINA, GORGAN4 and TORSH) that pded by seed and plant Improvement Institute, Kheaq,

were used.
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The seeds were planted in plastic vases contehtagiticultural-perlite (< 2 mm diameter) and irtiggh with
% Hoagland (Hoagland and Arnon, 1938.) solutiortee €ffects for salinity treatments were studiedshynpling on

leaf area, dry weight of shoot, dry weight of ragitpot length, fresh weight of steam and fresh htedf root.

Data were statistically analyzed using analysis vafiance (ANOVA) using the MSTATC program.
Probabilities of significance among treatment ameraction and LSDs (P 0.05) were used to compaanmwithin

and among treatments and designed diagram by Eaftelare.

3. Reaults

Analysis of data presented in Table 1. showed ghHtstress had adverse effect on seedling grofuiardey.
There were significant differences between alltdran barley genotypes. Also, there were significdifferences

amongst the genotypexstress interaction for alladtars.

Table 1. Analysis of variance summaries (mean sg)af data for seedling growth of barley under siaéss.

Dry
SOV DF. Fresh weight of Fresh weight of  weight Dry weight of Shoot Leaf area
root shoot shoot length
of root
Varieties 3 1.947* 4.225** 0.033** 0.229** 7.414**  392.659**
Treatments 4 54.624** 298.487* 1.039%* 3.423** 58%8* 31835.437**
V xT 12 0.579** 11.414* 0.018** 0.199** 1.946** 18.775**
Error 68 0.065 0.18 0.003 0.021 0.294 21.481
% C.V 13.37 9.05 12.98 16.14 7.73 7.61

* and ** : Significant at the 5% and 1% levels gbpability, respectively.

Leaf area decreased with increasing in salt conagon in all barley varieties (Fig.1). The maximimaf area
was recorded under (non-salinized) control and rmimn at highest salinity level. However, maximumf laeea was
recorded in SINA and GORGAN 4 at all salinity lesxeRlso, minimum leaf area was recorded in ZAR ai@RSH

varieties.
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Fig2. Shoot length of 4 barley varieaties groweateursalt stress

Highest shoot length were observed in control (salinized) treatment as compared to salinized rtreat

(Fig 2). However SINA and GORGAN4 genotypes haaificantly greater shoot length under all levelssatft stress.

The reduction in shoot length is due to excessbeimulation of salts in the cell wall elasticityurkher, secondary cell

appears sooner and wall becomes rigid as a consegtlee turgor pressure efficiency in cell enlargetrdecreases.

These processes may cause the shoot to remain (rslain et al, 1993). These findings are parabfidhiose of Larik

and AL-Saheal (1986).
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Fig 3.Dry weight of shoot of 4 barley varieatieswgen under satt stress

Dry weight of root (gr)

Fig 4.
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Dry weight of root in 4 barley varieatie®wen under salt stress

Comparison of dry weight of root and shoot undeaiouss stress situations is obviously essentialiing their

physiological potentiality as well as to study tle&asons for their better yield owing to toleran&kso, selection of

genotypes with height dry weight of root and sheas the important objective among the breedeferimprovement
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of yield and other traits in a breeding programsthie present study dry weight of root and shoot&u almost similar
pattern reduction under NacCl levels (Fig 3, Figad)l SINA and GORGAN 4 genotypes were screened utifferent

saline stress. In this case, varieties also shaigrdficant difference in shoot dry weight as irtrary weight (Table

1.
S _
g 1w s
1] 10 =
5 oo
81 c2
%’ = =7
22 61 = O
S 2
@ 4 o O ZAR
] 2] BZAR w OSNA
T B SINA
O GORGAN4 0OGORGAN4
0- OTORSH OTORSH
e

Levels of salt stress
Levels of salt stress

Fig 6. fresh weight of root in 4 barley varieatigswen under salt stres:

Fig 5. fresh weight of steam in 4 barley varieagiesven under salt
stress

Fresh weight of root and shoot of four varietiesrdased significantly under salt stress (Fig 5@nd/arieties
differed significantly in case of root and shoadh weight. Maximum fresh weights recorded in Sl GORGAN
4. Our results showed that under salt stress, fresghts of root and shoot decreased. This redudtioveights with
increasing salinity may be due to limited supplynadtabolites to young growing tissues, becausehmbtaproduction
is significantly perturbed at high salt stressh&itdue to the low water uptake or toxic effectNafCl (Waisel, 1972).
Decreased of fresh weight of root and shoot ofdyavhrieties were increased with in salt level regabby Naseer et al
(2007).

Total, results of this study indicate that albtisedecreased in response to salinity in all faultely varieties.
These results are close conformity with the eafifetings of Ashraf et al. (1990), Kingsburg et@984), and Ahmad
et al. (2003). In which they reported that incregsalinity decreased all seedling growth on igkam, wheat and
barley. Also, we showed that SINA and GORGAN 4 etes in all levels of salinity have the highedétance and
ZAR and TORSH were the lowest tolerance in all Iewaf salinity.

4. Conclusions

Based on the present results, there were signifatifierences amongst the genotypexstress interadtir all
characters. Dry weight of shoot, dry weight of roshoot length, fresh weight of steam and freshghtedf root
decreased in all barley varieties with increaseaiih level. Varieties of SINA and GORGAN showedtéetesponse at

all salinity levels.
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Abstract

It can not be possible to investigate relationshipsveen vegetation and site species by usingatanalysis
with datum belonging to only a few of quadrats He®re It can be possible to incease datum numberpanibrm

statistical analysis by means of similarity valbesween quadrat pairs.

In this study, It was purposed to evaluate to i@hships between vegetation and site propertiesrdaoce
with similarity values between quatrat pairs. Dates collected from 9 quadrats between B&fcand Eek field and,

8 quatrats between Ugtepeler and Aliefendi platéaughis study.

It was used correlation analysis to determinatatigiships between vegetation and altitude in BgteEsek
field site. It was also used t-test to determinatationships between vegetation and aspect inpétge-Aliefendi
plateaus site. It was found that altitude in Bgiz€Esek field site and aspect in Ugtepeler-Aliefenditpéaus site are
statistically significant. The results was showedttaltitude in belgéz-Esek field site and aspect in Ugtepeler-

Aliefendi plateaus site must be taken into consitlen factors for forest site classification andopiag.
Keywords: Vegetation-Environmen,t Relationships, Forest gitétude, Aspect

O

Bitki ortusu ile yetisme ortami dzellikleri arasindaki iliskilerin 6rnek alan benzerlik degerlerine goére

degerlendirmesi
Ozet

Bitki ortlsu ile yetsme ortami 6zellikleri arasindakigkilerin aratiriimasinda 6rnek alan sayisinin az olmasi
durumunda istatistiksel yontemlerin kullaniimasiméiiin olmayabilir. Ancak, érnek alan ciftleri aragaki benzerlik

degerleri sayesinde veri sayisi arttirilabilir ve tstksel analiz yapilabilir.
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Bu calsmada, bitki ortisu ile yagine ortami arasindaki gkilerin 6érnek alan ciftleri arasindaki benzerlik
degerlerine gore istatistiksel olarak g&lendiriimesi amaclanmtir. Arastirmada kullanilan veriler Bel@gez-Esek alani

arasindaki 9 6rnek alandan, Uctepeler-Aliefendigsyarasindaki 8 érnek alandan aligtmi

Belcesiz-Esek alani mevkisinde bitki ortiisii-yikseltiskisi korelasyon analizi ile incelengtir. Uctepeler-
Aliefendi yaylasi mevkisinde ise, bitki Ortusu-bakiskisi t testi ile incelenmgtir. Bitki ortistinin dgisiminde
istatistiksel olarak Belggiz-Esek alani mevkisinde yiikseltinin, Uctepeler-Aliefegeylasi mevkisinde bakinin 6nemli
etkiye sahip oldgu belirlenmitir. Bu sonuclar, Belggz-Esek alani mevkisinde yiikseltinin, Uctepeler-Aliefend
yaylasi mevkisinde bakinin orman yete ortami siniflandiriimasi ve haritalanmasindakatix alinmasi gereken

yetisme ortami faktorleri oldgunu géstermektedir.

Anahtar kelimeler: Bitki 6rtlist, Cevre ikikileri, Orman yegme ortami, Yukselti, Baki

1. Giris

Bitki toplumlarinin d&ilimi ile yetisme ortami Ozellikleri arasindaki gkilerin belirlenmesinde analitik
yontemlerin kullanimi, sonuglarin okuyucular agiein daha givenilir hale getiriimesi ve g@nacinin daha isabetli

karar vermesi sebebiyle son yillarda buyik 6nenakamtir. Bu argtirmalardan bazilarirgu sekilde siralayabiliriz.

Chang ve Gauch (1986), Tibet, Ngari'de yaptiklar ¢galismada, 163 6rnek alandan elde edilen veriler ile
uyum ve derecelendirme analizleri kullanarak, bitdplumlarinin dgiliminda yikselti ve toprak 6zelliklerinin 6nemli
oldugunu belirlemglerdir. Williams ve Lambert (1956), Matley bdlgeda 396 ©rnek alanin hiyes#c
gruplandiriimasinda normal birliktelik analizini lkanmig, gruplar kagilastirdiginda yanmangi alanlar ve farkl
yillarda yanan alanlarin bitki toplumlarinin @laminda kararlgtirici rol oynadgini belirlemitir. Yine Williams ve
Lambert (1961), Shatterford bodlgesinde bitki toplamile yetsme ortami 6zellikleri arasindaki gkileri aragtirmak
icin 56 6rnek alanda normal birliktelik analizi ueverse birliktelik analizi kullanmgtir. Sonucta, bataklik, kurak agik
arazi ve kumullarin bitki toplumlarin yawini etkilediklerini belirlemglerdir. Ivimey-Cook ve Proctor (1965)
irlanda’nin kuzey sahil bolgesinde 150 6rnek alagéptiklari argtirma sonucunda da, bitki toplumlarini normal
ortaya koymstur. Carleton ve Maycock (1980) ise, 197 drnek déagalsmis, mescere Ustu gac turlerini dglliminda
temel bilgenler analizi kullanarak; yukseltinin; ggere alti bitki turlerinin daliminda ise, ordinasyon analizi

kullanarak, toprak neminin ve bitki besin

maddesi konsantrasyon derecelerinin etkili glshu belirlemgtir. Wishart ve Crawford (1966) Tentsmuir sabhil
kumullarinda 263 6rnek alanda gatislar, bitki ortlisi tiplerinin belirlenmesi ve ygtie ortami ile ilgkilerinin test
edilmesi i¢in birliktelik analizi ve Ordinasyon negtunu kullanmglardir. Sonugta farkli bitki 6rtisu tiplerinin

olusumunda taban suyu seviyesi vgkia frekansinin énemli rol oynagini belirlemilerdir.

Kullanilan bu ydntemler i¢in 6rnek alan sayisiramlé olmasi, bitki tirlerine gore belirlenpgruplarin yeime ortami
Ozellikleri itibariyle kagilastirilmasi acisindan énem arz etmektedir. Dolayasiyl yontemlerle derlendirmeler

yapilacg distunilerek bglayan calgmalar zaman emek ve kaynak gerektirmektedir. Burdkma 6nemlisi, kicik
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alanlarda cayildiginda, toplumu temsil edecek sayida 6rnek alan oduma riski, bu yontemlerle toplumsalgii@min
aciklanmasini yetersiz kilabilir. Dahagiosu drnekleme sayisi az ofgunda, bu yontemlerden faydalanmak mumkin
degildir.

Bu makale, daha az érnekleme yapilarak, dolayigglaa az zaman, emek ve kaynak kullanilarak toplum
ayirimi yapmadan fakat toplumun biittin bireyleriigiivak ettigi, bdylece toplumsal dgsimde etkili olan faktorlerinin
sebeplerini aciklamaktadir. Ayrica toplumu temsileeek yeterli 6rnek alan alinamgdiyerlerde 6rnek ciftleri
arasindaki benzerlik @erleri sayesinde veri sayisinin arttirilarak aialitegerlendirme yapilabileg@ distincesiyle

gerceklatirilmi stir.

2. Materyal ve yontem

Benzerlge dayali korelasyon analizi 6rgidacin Beysehir goli'niin kuzeybatisinda bulunan, BgieeKuruca
alan (kek Alani) arasinda alinan 9 6rnek alana ait verienzerlge dayali toplum (bamsiz érneklemde t testi)
analizi i¢in Aliefendi Radyolink ist.- Ugtepeler midlerindeki 8 drnek alana ait derler kullaniimgtir. Amag, yéntemi
aciklamak oldgundan, korelasyon analizi igin ygtie ortami Ozelliklerinden yikselti, t testi icin Koaverilmistir
(Ozkan ve Kantarci 2008). Korelasyon analizi icineék alanlardaki bitki tirlerinden %1 densdid desere sahip bitki
tirlerinin hepsinde kaplama alang@eleri olarak 0,5 dgeri kullaniimstir. t testi icin kullanilan veriler ise var-yok
seklinde girilmitir (Tablo 1, Tablo 2).

Benzerlge dayall korelasyon analizi i¢in kullanilacak metli 6rnek alanlardaki bitki tdrlerinin parametrik
verileri bulunmaktadir. Parametrik verilerle 6rnakan ciftlerinin birbirlerine benzerlik gerlerinin hesabi igin
ordinasyon metodunun cift yonllu standagtilalmis matrisinin kullaniimasi tavsiye edilmektedir (P@oll974).Soyle
ki, Tablol de verilen 6rnek alanlarda bitki turfén kaplama alan gerleri s&dan sola dgru (her bitki turii kendi
icerisinde) O ile 1 arasinda (turiin 6rnek alard&rén yiksek kaplama alanigggine bolinir) standartfarilir. Daha
sonra standartfairiimis olan bu dgerler, yukaridan @gi dogru (her 6rnek alanin kendi icerisinde standatitigur)
yluzde dgerler olarak atanir. Boylece 6rnek alan ciftlesndaki benzerlik derlerini bulmak icin veriler hazir hale
getirilmis olur (Poole, 1974)ilk standartlgtirma, tiirlerin biyolojik 6zelliklerindeki farkliktan kaynaklanan kaplama
alan degerlerindeki farklilgi elimine etmek igin yapilir.ikinci standartlgtirma ise, ger varsa kaplama alani
degerlerinin toplamindan arda kalangbalanlari veya % 100 U gecen tur kaplama al@ederini elimine etmek icin ve
bdylece, drnek alanlarin benzerlikggelerinin sadece tirler ve onlarin standatttdmis kaplama alani dgrlerini
bulmak icin yapilir. Zira ger bg alan dgerleri veya % 100 U gecen tir kaplama alagederi bertaraf edilmez ise,
bunlar 6rnek alan gerlerinin birbirlerine benzerlik derlerine katilacg icin hatali benzerlik dgerleri elde
edilecektir. EBer parametrik olmayan verilerle galacaksa (var- yok derleri ile) o zaman JACCARD veya
SPRENSEN’in formdilleri kullanilabilir (Elleberg iBombois, 1974). Ve bu formile gore 6rnek ciftleginielde edilen
benzerlik dgerleri dgrudan ilgki analizi icin kullanilabilir. Bu makalede t tesgin verilen veriler non parametriktir.

Bu sebepten, drnek alan ¢iftlerinin benzerligeiderini bulmak icin SORENSEN benzerlik indisi larhimstir.
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Tablo 1. Belcgiz-Kurucalan arasi alinan érnek alanlarda Bitkil&tirKaplama alan Dgerleri

Mevki
c C
s s
T < X X~ X~ - — - N
2 |3 (3 |3 |2 |£ |§ |§ |3
= = —_ —_ = —_— —_— —_— [&]
S S N N N © © © ©
¥ ¥ ~ ¥ ¥ 4] 4] 4] m
Ylkselti (m) o o o o o o o o o
o o o o o o o o o
o (o] (e} N~ © Te} < ™ N
Tirler N — — — — — — — —
Pinus nigra 35 65 60 4 3
Juniperus excelsa 15 30 25 10 8 3 2
Ulmus glabra 0,5 2
Juniperus foetidissima 2 5 13 20
Juniperus oxycedrus 5 1 3 3 4 4
Rosa canina 2
Daphne oleoides 1 2 1 1
Berberis crataegina 0,5 3 1 0,5 3 15 10
Cotaneaster nummularia 4 3 1 4 10
Astragalusspp. 1 2
Crataegus orientalis 0,5 1
Crataegus monogyna 1
Acantalimonspp. 3 2 4
Amgydalus graeca 2
2.1. Benzerjje dayali korelasyon analizilem sirasi
. .- Xi
1.1k standartlgtirma: X'l =
X max
Xi = Atirunin i 6rnek alandaki kaplama alagef
X max= A tiriiniin en yiiksek kaplama alargee
X'l = Aturinin i 6rnek alandaki standagtialmis degeri
. . X'1*100
2. Ikinci standartlgtirma: X'l = z—
X
X'l = Aturinin i 6rnek alandaki standagtialmis degeri

z X =i 6rnek alanindaki turlerin standartgggleri toplami

X" = A tiiriiniin gifte standartjairiimis degeri

3. Ornek alanlaringenmesi ile (A-n)/2 adet veri olgturma Sekil 1)
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Tablo 2: Aliefendi Radyolinkst. ve Uctepeler Mevkilerinden alinan érredinlardaki bitki tiirlerinin bulunm

durumlari (Ozkan ve Kantarci 2008).

Aliefendi Radyolink ist Uctepeler
_ Dogu yamaglar
% Bati yamaclar
=
3
c
c_cg 1 2 3 4 5 6 7 8
X
Turler Q
O
Pinus nigra
Cedrus libani

Abies cilicica
Juniperus excelsa
Juniperus foetidissima
Juniperus oxycedrus
Quercus trojana
Ulmus glabra

Acer monspessulanum
Fraxinus ornus
Populus tremula
Pyrus elaeagnifolia
Crataegus orientalis
Crataegus monogyna
Quercus cerris
Daphne oleoides
Berberis crataegina
Rosa canina
Juniperus communis
Rhus coriaria
Sambucus ebulus
Acantalimonspp.
Astragalusspp.
Jasminum fruticans
Euphorbiaspp.
Digitalis lanata
Origanum munitiflorum
Verbascunspp.

Alcea pallida
Polygonatumnspp.
Dryopteris flix-mas
Paeonia mascula
Sideritis germanicopotolina
Artemisia absinthium
Achillea millefolium

Xanthium spinosum
Colchicum autumnale

Euonymus latifolius
Sedunspp.
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Sekil 1. Ornek alangenmesi

4. Ornek alan ciftleri arasinda bitki ortiisi betiketegerleri:

iki farkh 6rnek alanda bulunan ayni tiirlerin cifinfii standartlgiirma yapilmg deserlerinden en diiik olan
degerlerinin toplami alinmaktadir

5. Ornek alan ciftleri arasinda yiikseltiggeninin benzerlik dgerleri:

|Xa~Xb |
X max— X min

BDaev= 100- x100

BD, ¢ vn= a ve b 6rnek alanlari arasindaki benzerligede
Xa= a 6rnek alanin ytiikselti deri

Xb=b 6rnek alanin yiikselti geri

X max= En yiiksek yukselti geri

X min=En disuk yiikselti dgeri

6. Ornek alan benzerlik derleri ile yikselti benzerlik dgrlerinin basit korelasyon analizi ileskiye getirilmesi:

Korelasyon katsayisi r;
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o DYXY= XD Y)/n
JO X2 =X I Y? =Y /)

:rVn—Z
N1-r?

t degeri tablodaki § s n-2) degeri ile kasglilastirilarak iliskinin énemli olup, olmady belirlenir (Ozdamar,

seklinde hesaplanir.

t sd=n-2

1999).

2.2. Benzerlje dayali verilerinden okan toplumlarin t testisiem sirasi

Eger bitki ortisu benzegi degerleri parametrik olmayan verilerlegkiye getirilecekse (anakaya-baki gibi) o
zaman her baki veya anakaya turd ayri bffigken olarak alinmalidir. Bu durumda, 6rnek ciftiarasindaki anakaya
veya baki dgiskenler arasi benzerlik 0 veya 100 olacaktir. Bueptdn bitki tiirleri ile parametrik olmayan yatie
ortami dgiskenleri icin korelasyon analizi yerine t testi téredilebilir. Ancak toplumlarin karastiriimasinda bitiin
ornek ciftleri arasinda bitki ortlisti benzerlik gdderi belirlendikten sonra korelasyon analizindankli bir yol
izlenmelidir. Séyle ki, deiskenler itibariyle sinirlandirilan toplumlarin kendgclerindeki benzerlik dgerleri
belirlenmeli, kendi iclerindeki benzerlik gerleri igin énce varyanslarininsitigine bakilmali, sonra t testi
yapilmahdir. EBer sonucta toplumlarin varyanslasite;ikarsa ve toplumlar arasi fark ¢cikmaz ise, woghrin kendi
icerisindeki benzerlik deerleri birbirleri arasindaki benzerlik gerleri ile test edilmelidir. t testi ile ghkli sonucg

almak icin, 6rnek ciftleri arasindaki benzerlikggederi hesaplandiktan sonigekil 3'deki islem sirasi takip edilmelidir.

1. Ornek alan ciftleri arasinda bitki orttisti betikettegerlerinin SGRENSEN benzerlik formdiliine gore,

Is = 2c x100, belirlenmesi:
A+B

A: A 6rnek alanindaki tur sayisi,
B: B drnek alanindaki tir sayisi,

c: A ve B drnek alandaki ortak bulunan tirlerinayssi

't testi ile varyanslari s#& olmayan toplumlarin kardastirilmasi mimkindir. Ancak, yeme ortami
siniflandirmasi acgisindan her iki toplumun icseizeglik deserleri itibariyle varyanslarisit olmalidir. Zira,
toplumlar arasi varyanslarinigiteolmamasi, yetime ortami siniflandirmasi agisindan varyansi kiagék
toplumun kendi icerisinde ayrilmasini gerektiremkia bir deiskenin varlgina karet etmektedir. Bu
durumda, varyanslarisié olmayan i¢csel benzerliklere sahip toplumlardaatyansi kiigiik olan toplumun
varyansini, varyansi buyuik olangdr toplumun varyansinasidemek gerekmektedir. BOylece, ygtie
ortami siniflandirmasinda oncelikli ggkenler belirlenebilir ve ekolojik sistemlerin hiyagik ayrimi
gerceklatirilebilir.
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2. Ornek alan ciftlerinin grup ici ve gruplar aragenmesi

A toplumu birey sayisi =;nA toplum ici aleme ile birey sayisi =(fn,) /2
B toplumu birey sayisi,5nB toplum ici aleme ile birey sayisi =gfn,) /2
A ve B toplumu birey sayisizfin,-n,

A ve B gruplar arasiseeme ile birey sayisi= ()

A grup igi A ve B gruplari arasi B grup ici

Sekil 2. Ornek alanlarin kendi iclerinde ve birbiilide eslenmesi

3. Toplumlarin benzerlik derlerinin t testi uygulamasi:

t testi icin kullanilan formdiller toplumlarin dérnedayilarinin ve varyanslarinigigi gine ve farklilgina gére

degisik olmaktadir (Eler, 2002).

S2buyiik .
= F > Ranio Varyanslari farkli, F < &, Varyanslari git
S°kuguk

.. Xmax = Xmin
Ornek sayilari ve varyanslari ayni olan toplumlatdd ———

. . X1 — X2
Ornek sayilari gt, varyanslari farkl olan toplumlardd:= —————

. - X
Ornek sayilari ve varyanslari farkl olan toplurdiart = —22%—M0
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Ornek sayilari farkli, varyanslari ayni olan toplarda:

—2
Tum varyans=Z: (x-x) = Z x* — (Z X)? /'n, SSive SS2icin hesaplanir.

n, +n Xmax — Xnmi
DV( h 2),t: max min

S99+ S

Duzeltilmis varyans =

= _
— X1—X2
(n,+n,)-2 n, xn, S —
XX
Agrup igi F testi B grup ici
benzerlik benzerlik
anslar esit Varyanslari farkli
v
t testi
Fark var W Fark yok @
A veB

gruplar
arasl
benzerlik

@ Farkvarl Fark yok @

t testi > | Agrupici t testi

benzerlik
Fark var Fark yok Fark var Fark yok

Islem iptal
Ave B gruplar farkli ‘ Ave B gruplari farkli de  gil

Sekil 3: Benzerlik dgerlerine gore olgturulan gruplarin karlastiriima isleyisi

3. Ornek ¢ozumler
3. 1. Benzerjfe dayall korelasyon analizi i¢in 6érnek ¢6zim

Tablo 1'deki verilerin turlere gére yapilan ilk stiartigtirma sonuglari Tablo 3'de, Tablo 3'deki verilerin

ornek alanlara goére yapilan ikinci standatttana sonuclari Tablo 4’ de verilgtir.

Tablo 3 de 6rngin Belcesiz mevkii Berberis crataeginairi icin standart dger, 10/15= 0,67 dir.
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Tablo 4 de 6rngin 1200 m Belcgiz mevkisi icgin, z X=0,05+1+0,67+1+1=3,72

Pinus nigratirtndn cift yénli standart deri= 0,05*100/3,72= 1,34 (Tablo 3).

Ornek alan ciftleri arasindaki benzerlikggeinin nasil bulundgu 2.1. boélimiin 3. maddesinde agiklagtmi
Bitiin 6rnek alan ciftlerinin birbiri ile olan bendik degerleri 9 veriyi 36 veriye ¢ikartmaktad§ekil 1). Ornek olarak,
1800 ve 1900 m deki d6rnek alanlar arasindaki litkiisti benzerlik deeri, 6rnek alanlarda ortak bulunan tirlerden en

disuk kaplama alan gerlerinin toplamindan (25,64+6,94+17,36+10,26) 83)farak bulunmgtur. Sonuglar, Tablo 5

de verilmitir.
Ornek alanlarin yiikselti benzerlik girleri ise, Tablo 6’de verilngiir.

Ornesin 1500 m ve 1800 m yiikselti gerlerine sahip iki 6rnek alanin % benzerliksda

1500-1800 | _
BDlSOO&lsOO__lOO_M XlOO: 62,5 dir (Tablo 6)
Nihayet, 6rnek alan ciftlerinin bitki 6rtiisii bentdedegerleri ile yikselti benzerlik dierleri kagl karsiya getirilmitir
(Tablo 7). Bunlarin aralarinda korelasyon anal@ngcu, % 1 6nem seviyesinde pozitif bigkii bulunmutur (r=

0,636).

Tablo 3. Turlerin Standargairilmis Degerleri

8 8
© © X X X - — — N
) S =] N N N © © © ©
= Y Y N4 N2 N2 m m m m

Yukselti (m) o o) o o) o) o o o o
Tarler 8 S 8 R 3 B S & Q

N — — — — — — — —
Pinus nigra 0 0 0 0 0,54 1,00 0,92 0,06 0,05
Juniperus excelsa 0,50 1,00 0,83 0,33 0,27 0,10 0,07 0 0
Ulmus glabra 0 0 0,25 0 0 0 0 1,00 0
Juniperus foetidissima 0 0 0,10 0,25 0,65 1,00 0,25 0 0
Juniperus oxycedrus 0 1,00 0,20 0,60 0,60 0,80 0,80 0 0
Rosa canina 0 0 0 0 0 0 0 0 1,00
Daphne oleoides 0,50 1,00 0,50 0 0,50 0 0 0 0
Berberis crataegina 0,03 0 0,20 0,07 0 0,03 0,20 1,00 0,67
Cotaneaster nummularia 0 0,40 0,30 0,10 0,20 0 0,40 1,00 0
Astragalusspp. 0 0,50 0 1,00 0 0 0 0 0
Crataegus orientalis 0 0 0 0 0 0 0 0,50 1,00
Crataegus monogyna 0 0 0 0 0 0 0 0 1,00
Acantalimorspp. 0,75 0 0,50 0 1,00 0 0 0 0
Amgydalus graeca 0 0 0 0 0 0 0 1,00 0
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© ©
] © X X X - — — N
(] S S N N N © © © ©
= Y Y A X X o o m m
Yukselti (m)
o o o o o o o o o
Tarler 8 & o R 3 B S ® S
[qV} — — — — — — — —
Pinus nigra 0 0 0 0 14,36 | 34,13| 34,85 1,32 1,34
Juniperus excelsa 28,04 | 25,64 | 28,82| 14,04 7,18 3,41 2,64 0 0
Ulmus glabra 0 0 8,68 0 0 0 0 2193 0
Juniperus foetidissima 0 0 3,47 10,64 | 17,29] 34,13 9,47 0 0
Juniperus oxycedrus 0 25,64 | 6,94 2554 1596 27,3 30,3 0 0
Rosa canina 0 0 0 0 0 0 0 0 26,88
Daphne oleoides 28,06 | 2564 | 17,36 O 13,3 0 0 0 0
Berberis crataegina 0,98 0 6,94 2,98 0 1,02 7,58 21,98 18,02
Cotaneaster nummularia 0 10,26 10,43 4,25 5,32 0 15,14 21,93 0
Astragalusspp. 0 1282 | 0 4255 0 0 0 0 0
Crataegus orientalis 0 0 0 0 0 0 0 10,96| 26,88
Crataegus monogyna 0 0 0 0 0 0 0 0 26,88
Acantalimonspp. 4286 | 0 17,36 | 0O 2659 0 0 0 0
Amgydalus graeca 0 0 0 0 0 0 0 21931 0
Toplam (%) 100 100 100 100 100 100 100 100 100
Tablo 5. Ornek alan ciftlerinin benzerlik g leri
3
% o o o o o o o o o
< o o o o o o o o o
£ |8 2 % 5 S 3 N 2 S
c
e)
2000 51,28 63,78 15,02 47,07 4,89 3|63 d,98 D,98
1900 51,28 60,02 56,65 41,76 29,05 41},20 10,26 0p,0
1800 63,78 60,2( 31,68 53,57 1484 30,23 26,05 46,9
1700 15,02 56,6% 31,68 38,03 40,61 44{89 1,23 P,98
1600 47,07 41,74 53,57 38,03 51)02 47,76 6,64 1,34
1500 4,39 29,01 14,84 40,61 51,p2 74,57 2,34 P,36
1400 3,63 41,2( 30,28 44,89 47,76 74)57 24,05 B,92
1300 0,98 10,24 26,0p 7,43 6,64 2)34 24,05 30,30
1200 0,98 0,00 6,94 2,98 1,34 2,86 8|92 30,30

K. Ozkan, Assessment to the relationships betwagetation and site properties accordance with siritif values between quadrat pairs



70

Biological Diversity and Conservation { 2 (2008)

Tablo 6. Ornek alan ciftlerinin yiikselti benzertiserleri (%)

Benzerlik degerleri (%)

87,5

75

62,5

50

37,5

25

12,5

0,00

2000-1900
1900-1800
1800-1700
1700-1600
1600-1500
1500-1400
1400-1300

Ornek alanlar

2000-1800
1900-1700
1800-1600
1700-1500
1600-1400
1500-1300
1400-1200

2000-1700
1900-1600
1800-1500
1700-1400
1600-1300
1500-1200

2000-1600
1900-1500
1800-1400
1700-1300
1600-1200

2000-1500
1900-1400
1800-1300
1700-1200

2000-1400
1900-1300
1800-1200

2000-1300
1900-1200

2000-1200

1300-1200

Tablo 7. Korelasyon analizi icin érnek alanlar asaskselti ve bitki 6rtlist benzerlik gerlerine ait girg verileri

2 YUkselti Bitki orttsi 2 YUkselti Bitki ortusu
Ornek alanlar aras| . . Ornek alanlar aras . X
benzerlgi benzerlgi benzerlgi benzerlgi

2000-1900 87,5 51,28 1800-1400 50 30,23
2000-1800 75 63,78 1800-1300 37,5 26,05
2000-1700 62,5 15,02 1800-1200 25 6,94
2000-1600 50 47,07 1700-1600 87,5 38,03
2000-1500 37,5 4,39 1700-1500 75 40,61
2000-1400 25 3,63 1700-1400 62,5 44,89
2000-1300 12,5 0,98 1700-1300 50 7,23
2000-1200 0,00 0,98 1700-1200 37,5 2,98
1900-1800 87,5 60,20 1600-1500 87,5 51,02
1900-1700 75 56,65 1600-1400 75 47,76
1900-1600 62,5 41,76 1600-1300 62,5 6,64
1900-1500 50 29,05 1600-1200 50 1,34
1900-1400 37,5 41,20 1500-1400 87,5 74,57
1900-1300 25 10,26 1500-1300 75 2,34
1900-1200 12,5 0,00 1500-1200 62,5 2,36
1800-1700 87,5 31,68 1400-1300 87,5 24,05
1800-1600 75 53,57 1400-1200 75 8,92
1800-1500 62,5 14,84 1300-1200 87,5 30,30

3.2. Benzerjje dayal verilerinden okan toplumlarin t testi icin 6rnek ¢6zim

Tablo 2 deki drnek alan giftleri arasindaki benkestkgerleri SARENSEN formulu kullanilarak belirlengwie
Tablo 8 de verilmitir.

Bu asamadan sonra§ekil 2'deki islem sirasi takip edilngiir. Ik olarak dgu yamaglarin ve bati yamaglarin
kendi ic benzerlik dgerleri itibariyle iki toplumun varyanslarinin (F=8%0/170,15=1,155<g, (5,05)) it oldugu
belirlenmi, sonra t testi yapilmie bakilarin kendi icsel benzerlik gieleri arasinda énemli bir farklilik bulunmagtm
(Tablo 9). Bu sebeptegléme devam edilngj 6nce dgu yamaglar i¢csel benzerlik gerleri ile d@gu ve bati yamaclar
arasl! benzerlik dgerlerinin t testi yapilngive bu gruplar arasinda 6nemli fark aidubelirlenmgtir (Tablo 9). Ancak bu
farkliigin varlgl dogu ve baki yamaglar arasinda bitki toplumlarinirkiianldugunu heniiz géstermez. Bw ve bati

yamaglar arasinda fark olmasi icin bati yamaclaysel benzerlik dgerlerinin de dgu ve bati yamaclar arasindaki
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benzerlik dgerlerinde farkli olmasi gerekir. Bu sebeptaterne devam edilngj bati yamaclarin i¢csel benzerlik
degerleri ile dgu ve bati yamagclar arasi benzerlikzederi test edilmj, sonugta bu analizde de istatistiksel olarak
onemli fark bulunmg, ve farkli bakili yamaclarinin farkh bitki topldarini ortaya koydguna kanaat getirilngtir
(Tablo 9).

Tablo 8. SORENSEN benzerlik formiline gore ornekaliftleri arasindaki benzerlik gerleri ve A;B;c dgerleri

1 5 6 7 8
~ —
O
4 A\ISRRNNRER\N\RER\ 11,11 15,38 125 0
5 | 13120 | 15122 | o122 [ 6121 || V76846 ) 455 | 48
6 [ 1370 [ 1572 | 971 671 || d276 | 1 %29 9
7 [ 13100 [ 151101 | 9:10:1 6101 | 22006 | 7403 | | 478
8 | 13131 | 15131 [ o130 [ €130 | 74781 7138 1 ish

.

Aliefendi i¢csel benzerlik
Uctepeler icsel benzerlik
Aliefendi-Uctepeler arasi benzerlik

Tablo 9: Gruplarin Benzerlik @erleri arasinda yapilan t testi sonuclari

GRUPLAR Serbestlik |4 yeseri Onem
Derecesi seviyesi
Aliefendi ici 6rnek alan ciftleri ile Uctepeler icbrnek alan ciftleri 10 0.975 0.975
arasinda }
A'I|efe.nd| ici 6rnek alan ciftleri ile Aliefendi-Uegipeler arasi 6rnek algn 20 9.763 0.025
ciftleri arasinda
Ugtepeler ici 6rnek alan ciftleri ile Aliefendi-Uspeler arasi 6rnek algn 20 8.481 0,012
ciftleri arasinda

3.Sonuclar ve tartsma

Ornek alanlarin bitki turleri benzerlik gerleri ile yikselti benzerlik dgrleri arasinda yapilan korelasyon
analizi sonucu ikkinin énemli ve pozitif ¢cikmasi drnek alanlar arataki yikselti farklilgi belirginlestikce veya
yikselti benzerlik dgerleri azaldik¢a 6rnek alanlardaki bitki turleri @alarin kaplama alan gerlerindeki benzergin
de azaldil anlamina gelmektedir. Sonugcta, bitki tlrleriniagdiminda yikselti énemli bir faktdér olmaktadir. geir

yetisme ortami 6zellikleri icin de ayrnglem sirasi uygulanarak benzgdidayali ilski analizi yapmak mimkindar.

Ornek alan bitki tiirlerinin benzerlik derlerinin parametrik olmayan verilerle yapilacaikkil analizi 0 ve 1
verileri ile sayisallgtirilacaktir ve dolayisiyla sadece 0 ve 100 beikzedserleri ile yapilacaktir. Boyle bir durumda,
ornezin “baki veya anakaya” bir gesken olarak alinmamalidir. Bunun yerine her farldkbveya anakaya tri ayri bir

degisken olarak tanimlanmalidir. Bu durumda t testi yrapsi daha uygundur.
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Ancak, benzerfie dayali dgerlerden olgan toplumlarin t testi uygulamasi igin, toplumlaiavaryanslarinin
esit olmasi ve t testi sonucunda toplumlarin farkkngamasi 6nemlidir. Zira bdyle bir durum, toplundan birinin
grup ici benzerlik dgerlerinin dgerinden farkli olmasi (varyanslarigittolmamasi ve t testi sonucu 6énemli ¢cikmasi),
grup ici diuk benzerlik dgerleri gésteren bir B toplumunun, kendi icerisirkimsilastirilan bir A toplumuna gére
kararli bir benzerlik dgeri géstermemesi anlamina gelir. Bu durumda B twopici benzerlgin A toplum ici benzerlik
kadar yuksek olamamasinda etkili olargedi degiskenlerin varlgi s6z konusu olabilir ki, dyleyse B toplumunun A
toplumuna gore kendi icinde ayirimini gerektirenidem s6z konusudur. Bu problem ortadan kaldirihyseni B i¢sel
benzerlgin az olmasinda etkili dgsken veya dgiskenler sorgulanip, bazi 6rnek alanlar B toplumundeartilirsa,
veya varyansi A toplumungieolan yeni bir B toplumu elde edilip yine A tophw ile test edilip, B’ yeni toplumunun
icsel benzerfii A toplumu icsel benzegine gore testi 6nemsiz hale getirilirsgeme devam edilebilir. Boylece B
toplumu icinde de ayirim gercektgilmis olacak ve B toplumunun kendi icerisindeki ayirimstisi yetime ortami
siniflandirmasinda gerlendirilebilecektir. Dolayisiyla bu ayirigekli hiyeragiye yoénelik denetleyici bir yakiam da

sunacaktir.

Ornek ¢ozimde dm bakili yamaclar (Aliefendi yaylasi) ve bati bakghmaclar (Uctepeler mevkii) bitki
turleri bakimindan t testi ile sorgulargnbaki gruplari icerisindeki 6rnek alan benzerlikigin yapilan F testi sonucu
varyanslar git ¢cikmis ve icsel benzerlikler arasi farksiz bulumtan. Dogu bakili yamacglarin toplum igi 6érnek alan
ciftleri benzerlik dgerleri ile dgu ve bati bakili yamaclarin toplumlar arasi 6rnlak giftleri ve bati bakili yamagclarin
toplum ici 6rnek alan ciftleri benzerlik gerleri ile yine dgu ve bati bakili yamaclarin toplumlar arasi érn&na
ciftleri t testi sonuclarinin dnemli ¢ikmasi, @ove bati yamaclarin ygthe ortami siniflandiriimasinda ayrim kriteri
olarak kullaniimasina kanaat getirmektedir. Zirandgi yetsme ortami faktor veya faktorleri dikkate alinaraitiyme
ortaminin siniflandiriimasinin ve haritalamasinapiacg canl toplumlarin dalimi ile dnemli iligkiye sahip yetime

ortami faktorlerinin bilinmesi ile mimkinddr.

Sonug olarak, Benzege dayall ilski analizi, ve benzerfe dayal verilerinden odan toplumlarin t testi
uygulamasi 6zellikle kiicik alanlarda yete ortami birimleri 6lcginde calgildiginda, dger kullanilan toplumsal
istatistik yontemlerden c¢ok daha az 6rnekleme yaparanh toplumlarinin dgsimde etkili olan yetime ortami
faktorlerinin belirlemesi icin uygun olabilir. Uyanrak gerekir ki, 6zellikle bolge bazinda yapilangahlarda, az 6rnek
alanla calilmis ise ve bu 6rnek alanlarda ortak tirler bulunmugoésnek alan ciftleri arasi benzerlik “0” olacakBu

durumda benzegie dayali istatistiksel analizlerin kullaniimasiidia bir anlami olmayacaktir.
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Abstract

Pollen morphological studies of 16 species of thaugSilenehave been carried out from Pakistan. Pollen
grains are polypantoporate or periporate at pa@wyvThere is a great variation in pollen morphglag the species of
Sileneln Silene conoide®2 — 24 number of pores is a species specificachar. Silene brahuica, S. conoidea, S.
moorcroftiana, S. ovalifolia, S. villosandS. vulgarishave thin exine with 20 and more than 20 numbggoof . InS.
apetala, S. citrina, S. longisepatnd S. kunawerensigxine thickness is 5-7.25um, then number will b804 The
palynological features of exine thickness, sizpafen and pori, distance between two pores andspoface are found
useful criteria for species delimitation while guuiring at LM turned out to be a poor criteriondshotomous key is

constructed for the species identification using¢haracters that has been studied.

Key words: Pollen, Silene, Caryophyllaceae, Pori, Exine

1. Introduction

Palynology is the science of pollen and spore mulggy. It can be used as an instrument of multiplearch
for systematic botany, paleobotany, paleoecologjlep analysis, aeropalynology, criminology, allerstratigraphic

correlation of oil bearing rocks and coal fieldsdamprovement of honey.

Caryophyllaceae is a large and extremely variabieilfy of dicotyledones with 80 genera and 2100 ®ec
which are of wide geographic distribution mosthgludes the ornamental plants and weeds. AroréPanday (1996)
and Bakshi (1984) reported that the family Carydlplogae is important due to medicanal as well ammental
properties. In Pakistan Caryophyllaceae familyapresented by 26 genera and about 110 speciesr @bk Ali,
1986). Eighteen species of Caryophyllaceae are miodén Pakistan (Chaudhary & Qureshi, 1991). Althou

palynological evidence has played an important ioleliscerning natural groups and understandinglqgenetic
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relationships (Erdtman, 1969; Walker and Doyle, 3)9however there is a great need for knowledgeafen
morphology in many plant families including Carygplaceae especially from Pakistan. Palynologicgleass in
Pakistan is deficient and the earlier referenceglbtick to sixties. Few workers Bhutta (1968), KElR64), Zahuet.
al., (1978), Meoet. al, (1999) Nasreen and Khan (1998) , Perveen ande®#42003), Dawaet al, (2002) and
Ozdemireet. al., (2004) have provided commendable quantity of basid applied information on palynology by

providing different pollen data.

Faegri and Iversen (1975) repoted that pollens afy@phyllaceae are periporate. Number of pores is a
diagnostic character for delimitation of generddi (2001) studied pollen morphology of 45 spedielnging to 15
genera of Caryophyllaceae by (LM) and (SEM). Onlihsis of exine structure, ornamentation and mdagiical data,

10 distinct types viz., 1. Arenaria type, 2. Stédlaholoste type 3. Cerastium type, 4. Dianthusfyp. Gypsophila
repens type, 6. Lychnis viscaria type, 7. Silenkyatis type, 8. Silene caryophylloides type 9. igleonica type and

10. Agrostemma githago type ware recognized.

Skvarla (1975), Skvarla and Nowicke (1976), Nowicked Skvarla (1977), Ghazanfar (1984), Faegri and
Iversen (1975), Arkan and Inceoglu (1992), Moete al., (1997) and Yildiz (1996a, 1996b, 2001a, 2001b,5200
studied the pollen morphology of different geneff&aryophyllaceae at worldwide level. In this pafmrthe first time

pollen morphology of the gen@lenefrom Pakistan has been presented.

2. Materials and methods

The palynological investigations are based on tlebdrium specimen obtained from Quaid-i-Azam
University, Islamabad (ISL) by the acetolysis metlud Erdtman (1969).A list of specimens investigategiven in the
Appendix 1. The pollen grains were first kept irtic acid for softening and then were used to peeplides by using
glycerine-jelly mixed with 1% Safranin. The prephstides were studied under the light microscope.

Permanent slides for pollen reference collectionlteen deposited in the Plant Taxonomy Lab, De et iof
Plant Sciences, Quaid-i-Azam University, IslamabBerminology used is after Erdtman (1969), Faegd &/ersen

(1975) and Punt et. al., (1994).

3. Results

Table 1 summarizes the measurements of pollengfeam the taxa examined. Light micrographsSdéne

species are presented in Figure.1.

Size: The size of pollen grains of the specieSiéneranges from 25-30um to 50-55um.There is greaatian in size
of the pollen grains. Five species v&. apetala, S. brahuic&. citrina, S. longisepala, S. viscdsave same pollen
diameter (30-35 pm).Similarly three species 8z.indica,S. moorcroftiana, S. tennuéppear to be same in pollen
diameter (40-45um).Pollen diameter appears to keeldhgest (50-55 pm) it. vulgarisand the smallest ir%.

kunawerensis.
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Symmetry and Shape:The pollen grains are radially symmetrical, is@pgleriporate in all species.Pollen surface is
granulate in most of the species while granulatespinulate irS. apetalaS. indica, S. longisepala, S. moorcroftiana,

S. tennuisand spinulate i1$. arenosa.

Pore diameter: Pore diameterranges from 2.5-3.75um to 8-10um.&iaraeter is similar (4-5um) in eight species viz.
S. apetalaS. arenosa, S. citring&. falconariana, S. indica, S. longisepala, S. pgeearticillata and S. tennuisThe
distance between pores ranges from 3-4um to 10ai.2Su brahuica, S. moorcroftian&,. ovalifoliaappear the same
distanceto have between pores (3-4um). Simila®y, arenosa, S. villoshave same distance between pores(5-6pm)
while S. apetalaS. pseudoverticillatashows same distance between pores(7-8um). Nunfilperes varies 4-5 to 22-
24 among the taxa. Species V&.arenosa, S. pseudoverticillaad S. tennuisappear to have same number of pores
(10-12) andS. indica, S. viscosshow same pore number (13-14).SimilaBy,brahuica, S. ovalifoliasepresents same

pore number (19-20).

Exine: Exine thickness varies between 1.25-2.0um to 5047 among the species (Table 1). Exine thicknessged
to be the highest (5.0-7.5um ) $n apetalaand the lowest (1.25-2.0um) $ brahuica Same type of exine thickness

(2.5-3.75um) is recorded B. arenosa, S. ovalifolia, S. villosa, S. viscasdS. vulgaris.

Key to Silene species
1. Diameter of pores less than 4um
Diameter of pores more than 4um

. kunawerensis

nwwnnNwm

2. Number of pores 22-24 . conoidea
Number of pores less than 22
3. Thin exine with large number of pores . brahuica

Thick exine with small number of pores 4

4. Exine thickness 5-7.5um S. apetala
Exine thickness 1.25-2.5um 5

5. Diameter of pores 8-10um S. vulgaris
Diameter of pores less than 8um 6

6. Distance between pores 9-11 um S. citrina

Distance between pores less than 9 um 7
7. Pollen size 30-35um S. viscosa
Pollen size more than 35 um 8
8. Pollen size 40-45 um S. indica
Pollen size more than 45u 9
S

9. Distance between pores 3-4 pm with more numbpoi@s 19-20 . ovalifolia
Distance between pores more than 5 pm with lesbauof pores 10-11 10

10. Pollen size 45-50 pm S. arenosa
Pollen size less than 45um 11

11. Distance between pores 5-6 um with 16-20 nurabpores S. villosa
Distance between pores 7-8 pm with less numbeoE 12

12. 10-12 number of pores with thin exine i.e 12254m S. tennuis
12-14 number of pores with exine thickness of #1&um 13

13. Thick exine 5-6.25 um with 5-7 um distance lestwpores S. longisepala
Thin exine 2.5-3 um with less distance betweengpore 14

14. 3-4 um distance between pores, 5-6 um diarnéfmrres S. moorcroftiana
More than 4 pum distance between pores, 4-5 pum dé@rmépores 15

15. 7-8 um distance between pores, 10-12 numbgorefs S. pseudoverticillata
8-9 um distance between pores, 12-14 number okpore S. falconariana
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Table 1. Summary of pollen measurements, shape santpturing features in Silene (Silenae—Caryoplgiée)

(Measurements are in pm, == more or less)

Taxon Diameter | Diameter Distance Number Exine Pore Pollen Pollen

Of pollen Of pores between pores | Of pores | thickness surface surface type
Silene 30- 35um 4- 5um 7-8um 4-5 5- 7.5um Crustate Granulate, | Periporate
apetala Spinulate
S. 45- 50um 4- 5um 5- 6um 10- 12 2.5-3.75un +CrustatSpinulate Periporate
arenosa
S. 30- 35um 5- 6um 3-4pm 19- 20 i.25- 2um Crustate Granulate Periporate
brahuica
S. 30- 35um 4-5um 9- 11um 6- 10 5-6.25um Crustate Granulate Periporate
citrina
S. 45- 55um 6.5- 7.5um 8- 10pum 22-24 2-3um +Crustat&ranulate Periporate
conoidea
S. 35- 40pum 4- 5um 8- 9um 12-14 3.75- 4.5um +Crustat&ranulate Periporate
falconariana
S. 40- 45um 4- 5um 6- 9um 13-14 4.5- 5um Crustate Granulate, | Periporate
indica Spinulate
S. 25-30pum 2.5-3.75um 10- 12pm 4-6 5-7.5um Crestat Granulate Periporate
kunawerensis
S. 30- 50pum 4- 5um 5- 7um 10-11 5- 6.25um +Crustatésranulate, | Periporate
longisepala Spinulate
S. 40- 45um 5- 6pm 3-4pm 17- 20 2.5- 3um Crustate Granulate, | Periporate
moorcroftiana Spinulate
S. 35- 40pum 3.75- 5um 3-4um 19- 20 2.5-3.75um Cresta| Granulate Periporate
Ovalifolia
S. 35- 40pum 4- 5um 7-8um 10- 12 3.75- 4.5um +Crustat&ranulate Periporate
pseudoverticellata
S. 40- 45um 4-5um 6- 7um 10- 12 1.25- 2.5um Crustate Granulate, | Periporate
tennuis Spinulate
S. 35-40um 7-7.5um 5- 6um 16- 22 2.5-3.75um +Ctesta Granulate Periporate
villosa
S. 30- 35um 6- 6.5um 6- 8um 13- 14 2.5-3.75um Crestaf Granulate Periporate
viscosa
S. 50- 55um | 8- 10um 10- 11pm 18- 20 2.5-3.75um Crustaté Granulate Periporate
vulgaris
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Figures:

Figure 1 Showing poler view of selected species of
Silene

Figure 1a: showing pores and exine in polar vietv (a
100X) of Siene apetala Figure 1c: showing pores in polar view ( at 100X) o

Silene citrine

Figure 1b: showing pores in polar view (at 100X) of
Siene arenosa Figure 1d: showing pores in polar view (at 100X) of

Siene conoidea
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Figure le: showing pores in polar view (at 100X) of Figure 1g: showing pores in polar view (at 100X) of
Siene kunawerensis Silene tennuis

Figure 1f: showing pores in polar view (at 100 X) o
Silene longisepala Figure 1h: showing pores and exine in polar view (a
100X) of Siene vulgaris
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Figure 1i : showing pores in polar view (at 100X) o
Siene villosa

4. Discussion

Pollen morphology can be useful in supporting taxoit suggestions (Clark et al., 1980). It providesful
taxonomic characters for the identification andssification of taxa of the family CaryophyllaceaBollen
morphological characters are of significance incggmedelimitation. These are considered supplemgitahe general
plant morphology and play a critical role in taxamo and evolutionary debate. Tomsovie (1997) wdizpollen
characters as an additional information for systensudies. Huang (1972) also used pollen charadbte systematic

purposes.
Silenecan be distinguished on the bases of number of jpd®ilenenumber of pori is more than and less than

12. Faegri and Iversen (1975) reported biainthusand Silenehave less than 20 number of pori. More than 20ipor
also the character &ilene So there is collaboration between the two studres both studies are compatible to each
other. It indicates that pori is a diagnostic tacimic character oBilene

All the pollens are polypantoporate or peripordthin exine with reduced columellae is a charadierisf
primitive Angiosperms. IiSilenethe number of pori and exine thickness is relateslich a way that if the exine is thin
the number of pori will be greater. The range ahexhickness irSilene brahuica, S. conoidea, S. moorcroftiana, S.
ovalifolia, S. villosaandS.vulgarisis 1.25- 2.5 -3.75um and number of pori is 20 ammde than 20. If there is thick
exine, then number of pori will be less.3napetala, S. citrine, S. longisepalad S. kunawerensiexine thickness is 5-

7.25pum, then number will be 4-10.

In S. arenosa, S. tennu@d S. viscosel2 and more pori are found with thin exine i.€5t.2.5um. InS.
indica, S. falconarianaand S. pseudoverticellataxine thickness is of medium size i.e. 3.75 — 4.5pith 12 — 20

number of Pori. IrB. arenosa, S.conoideadS. vulgarigoollen size is greater i.e. 50 — 55um.
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In studies on the pollen morphology of Caryophydiae, Skvarla (1975), Skvarla and Nowicke (1976),
Nowicke and Skvarla (1977), Ghazanfar (1984), Arlamd Inceoglu (1992) and Yildiz (1996a, 1996b, 2001
2001b,2005) demonstrated that the pollen are ddllysaf medium size ranging from 25 — 50um. Thespré studies

are also in agreement with their contention.

Moore et. al., (1997) and Yildiz (2001a, 2001b) reised exine by SEM of different genera includiSg
vulgaris . Their findings are in accordance with the préstudies. Moore et. al., (1997) included Caryofgtvdae in
polypantoporate group. In this group some of trecigs have maximum number of Pori i.e. up to 4Qrasent studies

maximum number of pori is found 8. conoidea, S.vulgarendS. villosai.e. 22 — 24.

Yildiz (2001b) also reported maximum number of por&. conoideandS.vulgarisi.e. 30 — 40. I'&. arenosa,
S. viscoseand S. citrina exine morphology is quite similar tBianthus with the exception that the tectum is

discontinuous and reticulate. These results acermiormity with that of Heslop-Harrison (1968) aviddiz (2001b).

Silenespecies are characterized by thick tectum andpstmnes (Skvarla and Nowicke, 1976). Pori number 7
50 has been reported in many studies like Skvamth Mowicke (1976), Nowicke and Skvarla (1977), Girdar
(1984), Arkan and Inceoglu (1992) and Yildiz (1996896b; 2001a).The variation in number of poriSiteneis

helpful at specific level.

Yildiz (2001b) reported that number of pori is frém- 42 and many of the species have 10 — 20 plite w

present studies shows 4 — 24 porgifenespecies.

Parent and Richard (1993) and Yildiz (2001b) irirteudies on 12 genera and 38 species of Carytguede

distributed in Canada indicated tl&itenespecies are polypantoporate that is similar toptiesent report.

The presence of semi reticulate and reticulatenseki S. conoideasuggests it phylogenatically-advanced

species. Taxonomically on the basis of infloreseéhaconoideas higher than other species.

Imperforate exine (Walker, 1974a,b) and fewer nuntdfgori (Van Campo, 1966) are generally accepted
primitive. Pori number is low in gener@erastiumand Stellaria of the family Caryophyllaceae that is accepted
primitive phylogenetically in the Flora of Turkefpdvis, 1967). But the pori number 8fleneis more than other
species. So it is most advanced genus. The phyogeflora of Turkey (Davis, 1967) seems true adoay to this

result.
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Appendix 1.Specimens oBileneinvestigated from various areas of Pakistan

Sr. No. Taxon Locality Collector’'s Name Vocher No.
1 Silene apetalavilld. Quetta Mugarrab Shah & Wali-ur-Rehman 119323
2 Silene arenos@. Koch Waziristan M. Zubair & Saeed 113483
Peshawar Dilawar & Tanveer 107999
Khyber Agency Dilawar & Tanveer 109785
Hazara M. N. Chaudary & M. A. Siddiqui 14036
Chitral Wali-ur-Rehman & Subhan 115102
Chitral Wali-ur-Rehman & Subhan 115130
Bannu Dilawar & Shahzad 47455
Bannu Dilawar & Shahzad 50354
Dir Ghulam Farooq 23690
3 Silene brahuic®oiss. Quetta Igbal Dar & M. Arif 23673
Quetta Manzoor & Magsood 50475
Quetta Manzoor & Magsood 52634
Quetta Mugarrab Shah & Wali-ur-Rehman 117036
Quetta Mugarrab Shah & Wali-ur-Rehman 110032
Quetta Mugarrab Shah & Wali-ur-Rehman 111863
Sibi Manzoor & Magsood 88581
Kalat Mugarrab Shah & Wali-ur-Rehman 114542
4 Silene citrinaBoiss. Chitral Mugarrab Shah & 60060
Dilawar
Chitral Mugarrab Shah & 60035
Dilawar
Chitral Mugarrab Shah & 60038
Dilawar
Chitral Mugarrab Shah & 59754
Dilawar
Chitral Mugarrab Shah & 56827
Dilawar
5 Silene conoideh. Attock M. N. Chaudhry & Mugarrab Shah 17215
Bannu Shahzad & Dilawar 45301
Chitral Mugarrab Shah & 60097
Dilawar
Hazara Mugarrab Shah, 79250
Dilawar
Hazara Mugarrab Shah & 78244
Dilawar
Mianwali Mir Ajab Khan & Magsood 81535
Mirpur Shahzad & Arif 47457
Muzaffarabad Shahzad & Wali-ur-Rehman 84407
Malakand Agency Mir Ajab Khan & Zawar 107035
Pishin Manzoor & Arif 84391
Quetta Manzoor & Magsood 52615
Quetta Manzoor & Magsood 52605
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Appendix 1. (Continue)

Quetta Manzoor, Magsood 52613
Rawalpindi Manzoor & Javed 1003
Skardu Mir Ajab Khan & Nisar 97420
Swat Mugarrab Shah & 19537
Dilawar
Kurram Agency Hafizullah & Ayaz 52645
6 Silene falconarian8enth. Swat Mugarrab Shah & Manzoor 14133
Swat Mugarrab Shah & Manzoor 14075
7 Silene indicavarindica (Roxb.ex Otth) Benth. Chitral M. N. Chaudhry & Mir Ajab Kha 123694
Chitral M. N. Chaudhry & Mir Ajab Khan, 123695
8 Silene kunawerensigenth. Chitral Mugarrab Shah & 39291
Dilawar
Chitral Mugarrab Shah & 39292
Dilawar
9 Silene longisepala*E. Chitral Wali-ur-Rehman & Subhan 121186
Chitral Wali-ur-Rehman & Subhan 115109
Chitral Wali-ur-Rehman & Subhan 115079
Chitral Wali-ur-Rehman & Subhan 11701y
10 | Silene moorcraftiang/all. Chitral Mugarrab Shah & 30612
Dilawar
Skardu Mir Ajab Khan & Nisar 95318
Skardu Mir Ajab Khan & Nisar 100225
Skardu Mir Ajab Khan & Nisar 97485
Skardu Mir Ajab Khan & Afzal 65018
Gilgit Mir Ajab Khan & Afzal 56799
Ganche Mir Ajab Khan & Afzal 66559
11 | Silene ovalifolia{Regel & Schmalh) Melzh. Peshawar Mugarrab Shah & 49329
Ayaz
Peshawar Mugarrab Shah & 49330
Ayaz
12 | Silene pseudo-verticella&a Chitral Mugarrab Shah & 30590
Dilawar
Chitral Mugarrab Shah & 30592
Dilawar
Chitral Mugarrab Shah & 116714
Dilawar
Chitral Mugarrab Shah & 117034
Dilawar
Chitral Mugarrab Shah & 116895
Dilawar
13 | Silene tennuigVilld. Chitral Mugarrab Shah & 64988
Dilawar
Chitral Mugarrab Shah, 64996
Dilawar
Gilgit Mir Ajab Khan & Afzal 62466
Gilgit Mir Ajab Khan & Afzal 62465
Skardu Mir Ajab Khan & Naeem 100234
Muzaffarabad Jan Muhammad 30659
14 | Silene villosd&orssk. Bannu Hafizullah & Dilawar 50357
Bannu Hafizullah,Dilawar 50361
S. villosa Bannu Shahzad & Dilawar 45311
Bannu Shahzad, Dilawar 45312
Mianwali Mir Ajab Khan & Magsood 81534
Mianwali Mir Ajab Khan & Magsood 81532
Mianwali Mir Ajab Khan & Magsood 81533
Mianwali Mir Ajab Khan & Magsood 83855
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15 | Silene viscos@..) Pers. Chitral Mugarrab Shah & 59733

Dilawar

Chitral Mugarrab Shah & 56810
Dilawar

Chitral Mugarrab Shah & 60071
Dilawar

Chitral Mugarrab Shah, 59732
Dilawar

Dir Mir Ajab Khan & Zawar 108724

Swat Mugarrab Shah & 18820
Dilawar

Swat Mugarrab Shah & 18546
Dilawar

16 | Silene vulgarigMoench)Garcke Baltistan Mir Ajab Khan & Zawar 12831

Chitral Mugarrab Shah & 62456
Dilawar

Dir G. Farooq & Ayaz 23382

Diamer M. Zubair & Khalid 117257

Gilgit M. N. Chaudhry & Mugarrab Shah 117396

Hazara Mir Ajab Khan & Nisar 121184

Kurram Agency Hafizullah & Nisar 66834

Muzaffarabad Shahzad & Ejaz 101038

Poonch Jan Muhammad 16301

Skardu Mir Ajab Khan & Nisar 161836

Swat Mugarrab Shah & 23358

Dilawar

(*= Endagered, **= Vulnerable)
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A new localization for Teucrium paederotoides Boiss. et. Hausskn. (Lamiaceae)
Ergin OZUSLU, Mehtap OZTEKN ?

Y1 Cevre ve Orman Mudiirgii, Valilik Binasi Kat:4, 270905ehitkamil-Gaziantep/Turkey
2j¢ Anadolu Ormancilik Argirma Mudarligu, P.K.24, 06501, Bahcelievler -Ankara/Turkey

Abstract

The Teucrium paederotoideis a single locality known local endemic speciesTurkey. The record of this
species is only present on limestone rocks whichO8 m Northern side of Corten fountain in Nafakgi®e of
Sahinbey district in Gaziantep. According to thigdst, distribution of the species in C6 Gaziantgghitkamil, Duluk

village, Southwest of Duluk village, hill of Ciin. This locality is a new record fareucrium paedorotoideRBoiss. et.

Hausskn.
Key words: Gaziantep, Teucrium, New Localization

0

Teucrium paederotoides Boiss. et. Hausskn. (Lamiaceae) icin yeni bir lokite
Ozet

Teucrium paederotoides Boiss. et Haus3kirkiyede tek lokaliteden bilinen lokal endemik bitkidir. Bu tir
sadece Gaziantegahinbeyilgesi, Nafak bélgesinde Coérten Pinar’nin 100 nzekinden Kireg tgli kayalar tzeri
kaydindan bilinmektedir. Bu ¢aimada turiin C6 Gaziantepehitkamil, Duluk Koyd, Duluk Kéya Giuneybatisi, Giim

Tepe'de yayily gosterdgi belirlenmistir. Bu lokalite Teucrium paederotoides Boiss. et Haus&gin.yeni bir kayittir.

Anahtar kelimeler: Gaziantep, Teucrium, Yeni Lokalite.

1. Giris

Teucrium paederotoides Boiss. et Hausskiirkiyede tek lokaliteden bilinen lokal endemik Hiitkidir.
Teucrium L. cinsi Turkiye Florasinda 27 tiir (Ekif982), Suriye Florasinda 22 tiir (Post, 1932Jram Florasinda 15

* Corresponding authat Haberlgmeden sorumlu yazar: ergunozuslu@gmail.com;

© 2008All rights reserved Tum haklari saklidir biodicon.16-1108
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(Rechinger, 1982) tur ile temsil edilmektedir. Bose Tirkiye Florasinin ek ikinci cildinde (Gunet.y2000), Duman
(2000) tarafindan iki yeni tir daha eklegnae Dénmez (2006) tarafindan da yeni bir tir kayetilmistir. Turkiye'de
yetisen baziTeucriumL. taksonlarinin polenleri Dénmez vd., (1999) ferdan incelenmgtir. Bu calsmaya gore

Teucrium paederotoides Boiss. et Hausgkpolenlerinin ekzin sislinmesinin retikulat offlubelirlenmitir.

T. paederotoideBoiss. et Hausskrilk olarak Heinrich CarHaussknecht tarafindan 1865 yilinda toplagumi
(Ekim, 1982). Daha sonra George Edward POST tafafiri879tarihinde toplanmgi ve “near Aintap, Hn. In Bo.”
kaydiyla Suriye Florasinda (Post, 1932) vertimi Bu lokaliteden bgka yerden bilinmeyen bu tir daha sonra 1983
yilinda Ekim ve Arslanyiirek tarafindan Gaziant@ahinbey Ilcesi, Nafak bolgesinde Coérten Pinar’nin 100 m.
kuzeyinden Kire¢ tdi kayalar Gzerinden yeniden toplanitm. Bu 6rnek 95031 Herbaryum numarasi ile Ankara

Universitesi Fen Fakiiltesi Herbaryumunda bulunmaiki@rslanyiirek, 1999).

Bu lokalite dsinda baka yerden kaydi bulunmayah paederotoide8oiss. et Hausskn., turinin 1999 ve

2005 yillarinda yapgimiz arazi ¢cakmalari esnasinda yeni bir lokalitede daha yagisterdi tespit edilmstir.

2. Materyal ve yontem

Bu calsmanin materyalini 1999 yilinda Gaziantep Dulik Kagén toplananT. paederotoidedBoiss. et
Hausskn. ornekleri olturmaktadir. Araziden toplanan bitki drnekleri peeerek kurutulmg ve toplayicl numarasi
verilerek ANKO Herbaryumu’nai¢ Anadolu Ormancilik Argirma Midurligi Herbaryumu — Ankara) konulmwe
isimlendirilmistir. Gaziantep Universitesi Herbaryumu’'ndaki paederotoidesBoiss. et Hausskn. ornekleri de
incelenmgtir. Bitki 6rneklerinin tghisinde Flora of Turkey and the East Aegean Islarols 7 (Davis, 1982) ve Vol.
11, Supp. II. (Guner vd., 2000) ve Flora of SyRalestine and Sinai (Post, 1932) eserlerinden ipanémistir.

3. Bulgular

T. paederotoideBoiss. et Hausskn'in Turkiye Florasindaki betiffli; paederotoidesBoiss. & Hausskn. in
Boiss., Fl. Or. 4:814 (ad:paederotoides’sphalm.) & 1268 (1879). Syn: &ndrusiPost in Bull. Herb. Boiss. 5: 758
(1897)! Map 4.

Cok yillik, 7-10 cm. Goévdeleri dik, gbvdenin capiryarisi gri renkte yayilmiyapgkan tiy ortistine sahip.
Yapraklar hemen hemen veya kisa saph (yaprak G&pi2(-3) mm.) yaprak ayas! yumurtamsi, 16 x 10, maprak
ucuna dgru belirsiz oymali, Ust yaptraklar sivri, timi yugald kilsi tlyli ve sapsiz guddeli. Salkimlargya,
yumurtamsi — dikdoértgenimsi, 3-4 cm. Brakteler rakan, tepede birden darakme uzamy, canak yapraklari gecer.
Cicek saplari canak yapraklardan cok kisadir. Camagkaklar 4 mm, yunyak kilsi, yarisina kadar iki dudakli;stér
seksiyonun dier tlrlerinden uzun ve ¢ok sivri. Ta¢ yapraklar pemtac yapraklarin 1.5 kati kadar. Fl. 6, Kalkay&

ylizeyleri, c. 600 m.
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Type: [Turkey C6 Hatay/Gaziantep] in fissures rupi®yriae borealis supra Assy non procul ab Aintab
(Gaziantep), [610 m, 1865], Haussknecht (holo.s@, BM! K!). S. & E. (southern) Anatolia. C8 Mandivii 1894, G.
Post (type of T. andrusi)! Endemic.” olarak verikteslir.

T. paederotoideBoiss. et Hausskn'in Suriye Florasindaki kayidikdgalarin yizeyinde, endemik ve Antep
yakinlari olarak kayit verilmekteiran Florasindaki kayitta ise Suriyenin kuzeyi Tyekisinirlari olarak kayit

verilmektedir.

Ginumizde sadece bu lokaliteden biliferpaederotoide8oiss. & Hausskn.'in b&ka yerde yetimedii ve
lokal endemik bir bitki oldgu bilinmektedir. Ancak, 1999 ve 2005 vyillarinda gdar tarafindan yapilan arazi
calismalari esnasinda turin bu kayitlardan farkli ddayani bir lokalitede daha ystigi tespit edilmg, 6rnekler

toplanms, kayitlar alinmy ve fotggraflari ¢ekilmitir (Sekil 1-2).

Sekil 1: T. paederotoideBoiss. & Hausskn. Sekil 2: T. paederotoideBoiss. & Hausskn.

4. Sonuglar ve tartisma

T.paederotoideBoiss. & Hausskn. Turkiye Florasinda; Type: [Tyrkes Hatay/Gaziantep] in fissures rupium
Syriae borealis supra Assy non procul ab Aintalz{&#ep), [610 m, 1865], Haussknecht (holo. G, &d! K!). S. &
E. (southern) Anatolia. C8 Mardin, vil 1894, G. Rtygpe of T. andrus)! kaydi ile verilmektedir.

Turkiye Florasinda verilen kayida gor€. paederotoideBoiss. & Hausskn. Gaziantep yakinlarinda Suriye
borealinde kaya yuzeylerinde yayilgosterdgi ve 1894 yilinda, G.Post tarafindan Mardin’denlanpn orneklefT.
paederotoidedBoiss. & Hausskn. olarak geis edildgi ancak daha sonra bu bitkinin paederotoidesimadgi ve T.
andrusi oldusu belirlenmitir. Bu durumdaT. paederotoide®Boiss. & Hausskn. sadece Turkiye Florasinda wverile
kayitlarindan bilinmektedir. Bu cok kisitl lokaitilgileriyle bilinmekte olan tiir, 1983 yilinda &k ve Aslanylrek
tarafindan Gaziantep, Nafak, Corten Pinari mevkimbplanmytir.

T.paederotoideBoiss. et Hausskn.’in yeni yawlalani;
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C6 GaziantepSehitkamil, DUluk Koyi, Duluk Koyl Guneybatisi, GimTepe, Kalker kaya yulzeyleri, 920-
950 m., 16.08.2005, E. Ozuslu, 19@larak tespit edilnstir. (Sekil 3).

Bu lokalite kaydiTeucrium paederotoideBoiss. et. Hausskn. icin yeni bir lokalite kaydidbadece iki
lokaliteden bilinmesi, ¢cok dar yawh ve insan baskisi altinda olmasi sebebiyle tipdpulasyonu tehdit altinda’dir.
Alanda yaklaik 68 birey sayilmgtir. Bu sebeple, 2001 yilinda yayinlanan en sorsldharasi Dga Koruma Kurumu
listesinde (IUCN Red List Categories Version 3.&higden belirlenen kategorilere goére, tir 500 km#'daha az yaysl
alani kapladil icin EN kategorisi icerisinde, olcit (B2a) altté&gorisine girmektedir. (IUCN, 2001). EN kategarési
gore durumu “Tehlikede (EN: Endangered)'dir. Bulgaugiren turler yiksek bir risk altinda ve yakinegekte yok

olma tehlikesi altindadir.

o
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Sekil 3: Duluk kdyl ve cevresinin krokisi.
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Effects of different salt (NaCl), nitrate (KNO3) and acid (HCI and H,S04) concentrations

on the ger mination of some Hesperis species seeds
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Abstract

Germination responses of 1Mesperis species Klesperis aspera, H. bicuspidata, H. campicarpa, H.
cappadocica, H. hedgei, H. laciniata, H. matronaks pendula, H. persica, H. podocarpa, H. schisalkH. stellata,
H. theophrastsubsp sintensii, H. transcaucasicajstributing naturally in Turkey were tested indtlsitudy at different
salt (NaCl), nitrate (KNg) and acid (HCI, KSQ,) concentrations (Control, 0.5, 1, 2, 3%). Low sahcentration
blocked seed germination of eight takéeéperis aspera, H. campicarpa, H. cappadocicaladiniata, H. pendula, H.
persica, H. stellata, H. transcaucas)cand also declined seed germination ratio anddspééhe others. Although low
potassium nitrate concentrations increased geriomaif all species excepi. hedgei its increasing concentrations
decreased it. Hydrochloric acid (HCI) blocked geration percentage and speed completely of eiglat ¢drsperis
aspera, H. bicuspidata, H. campicarpa, H. cappadaciH. hedgei, H. pendula, H. persica, H. theoptirasubsp.
sintenisi), while the other six species germinated in itg tncentrations. Similarly, sulphuric acid,&0,) obstructed
germination of all except two specid$, podocarpaandH. transcaucasicgerminated in low k50O, concentration.

Significant differences in sensitivity to salt,naite and acid were determined among thélédperisspecies (p<0.05).

Keywords: Conservation, Ecology, Hesperis, Germination, &yrk

1. Introduction

Physiological responses to various environmentakses at different stages of their life cyclearémportant
aspect of explaining adaptation of plants to thabitats. Within this framework, germination is afe¢he most critical
stages in the life cycle of plants and competitiortheir natural or secondary habitats transpotigdany vectors
(Ungar, 1995; Escudero et al., 1997). In the sarag, wermination responses have a direct impact spegies’
distribution and abundance, since it is a key efenadéfecting population dynamics (Godi'nez-Alvaretzal., 1999;
Valverde et al., 2004; Ramirez-Padilla and Valve@Q05).

* Corresponding author/Habegteeden sorumlu yazar: aduran22@hotmail.com
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GenusHesperisL. (Brassicaceagdistributing on a wide area from Morocco to thédiMe East is dense in
especially Mediterranean and Irano-Turanian phydggephic region and has nearly 60 species all twerWorld
(Fournier, 1866; Tzvelev, 1959; Ball, 1993). In Key, 31 species and 4 subspecies belonging to eneisgwere
recorded. Moreover, 18esperistaxa are endemic and mostly distributes in théoregbelonging to semi-arid and low-
precipitation Mediterranean bioclimate layers (€n)l1965; 1988; Akman 1990). Considering the faat Turkey has
35 naturaHesperistaxa of total 60 in the world, it can be thoudmattTurkey may be genetic differentiation center of
the genus.

Some taxa belonging to gendgsperiscan cause economic lost in agricultural areasesedvand damage the
natural ecosystem structure in their habitats whtiely were secondarily transported into by anyaelecause of their
invasive characteristics (Hartman and Nelson, 206f@wever, some of them have using potential in icadas
diaphoretic and diuretic) and parfumery sector (Bpy 1999). Besides, sonidesperistaxa are in a risk category

according to IUCN (2001) and considered in cong@magrogrammes.

With the complexity and extensiveness of acid ransevere environmental problem in recent yeacseased
salinity and alkalinity are particularly threategito Turkey’s soils. So, identifying species remiste to acidity has
gained a great amount of importance. Due to ineaslinity problem, 0.6% of Turkey’s land is nader used for
cultivation. Therefore, the risk of further salioétion and consequent barrenness in currentlyiesiteas requires
serious and urgent consideration. Salt-tolerangaldants may have a direct regulation to growth ens well known
that high salt concentrations inhibit seed gernmma(Ylcel, 2000a). KNg a growth-regulating and germination-
stimulating substance, can both stimulate and inbéed germination in some species (Oztiirk etlaB4; Oztirk et
al., 1993; Puppala and Fowler, 2002).

Some brief information aboutlesperisspecies tested in terms of germination responsedifterent salt
(NaCl), nitrate (KNQ) and acid (HCI and $$0;) concentrations is given below.

Hesperis asperdourn.; stems are erect up to 20 cm in lengthy wétry small and lilac flowers, an endemic
plant for Turkey,Hesperis bicuspidatdWilld.) Poiret; stems are (15) 20-35 cm in lengthect, flowers are whitish
lilac to deep violet, siliquae slender and torujdke plant grows over 1300-2800 m, on rocky slppgserennial herb.
A widespread taxa in Turkeyesperis campicarp8oiss.; stems are branched, flowers are greehsotenish pink, a
perennial herb. It grows over 850-1900 m, on raakd cliffs. An endemic plant for Turkey in CD riglategory,
Hesperis cappadocickourn.; stems are branched from the base, floawerpinkish-mauve, it grows over 1200-1600
m, on screes, sandy slopes. A biennial herb, aereiwdplant for Turkey in LC risk categorifesperis hedgel.H.
Davis & Kit Tan; stems are approximately 50 cmeandth, herbaceous, erect, flowers are lavendgroit's over 1050
m and in basaltic clay fallow fields. It is probghdiennial, an Irano-Turanian element, an also sndeplant for
Turkey in the EN risk categoryesperis laciniataAll.; it is with yellow or rarely pinkish yellowldwers, siliquae
subcompressed, grown on slopes, a biennial litgbperis matronali.; stems are up to 100 cm in length, tall, erect
siliquae asperous. It grows over 1000-2100 m, oped and in meadows, a biennial or rarely a peatieirb. This
species has also urinativing, sweating effects @nges to tear down mucus (Baytop, 198@speris pendul®C.;
stems are branched, with greenish-yellow flowelsjuse terete. The plant grows on fields, gulleysks, usually on
limestone, and over 850-2400 m, and it is a peeg¢mtant,Hesperis persic8oiss.; stems are erect, flowers are purple

to brownish, and it is a biennial or perennial hétbsperis podocarp®8oiss.; stems are up to 40 cm in length, little

E. Yicel et al., Effects of different salt (Na@ljrate (KNQ) and acid (HCI and k5Q) concentrations on the germination of some Hespspéecies
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branched, flowers are deep violet, siliquae eléds. a perennial and an endemic pldiésperis schischkinitzvelev.;
stems are erect, up to 30 cm in length, with réddislet flowers, siliquae terete, obscurely tosdoThe plant grows
over 1600-2000 m, on igneous slopes and fields #& biennial herb and an endemic plant for TurkeWT risk
categoryHesperis stellatdDvorak; stems are 30-50 cm in length, flowers are des@ purple or violet. It grows over
2440 m and on rocky slopes. It is perennial pl&hts species is an Irano-Turanian element andeaisi@mic plant for
Turkey in EN risk categorylesperis theophrasBorbas subssintenisiiDvorak; stems are 40—48 cm in length, erect,
and siliquae torulose, perennial. It grows on narucks. It is an East Mediterranean element ancratemic
subspecies for Turkey in DD risk categoHesperis transcaucasic@izvelev.; stems are tall, erect, the upper stem
leaves sessile and amplexicaule, with lilac flowérgrows over 1700-2250 m, and on rocky slopedfidlds and
gullies (Cullen, 1965; 1988; IUCN, 2001), (Figurfe 1

It is obvious that determination of the ecophysiidal characteristics of the plant taxa, especialtgemic
and/or in any risk categories is very importantdonservation of the biological diversity. No inficaition is available
about the ecophysiological characteristics of thrugHesperis The aim of this study is, therefore, to determtine
effects of different concentrations of salt (NaGijirate (KNQ) and acid (HCI, HSO;) on the germination of 14

Hesperistaxa distributing naturally in Turkey.

2. Materials and methods

After determined natural distribution areas ofHelsperisspecies in Turkey, seed samples were collected fro
their natural habitats (Table 1, Figure 1). Plarhgles were also taken as herbarium materialstifidéehand vouchers
were kept in the Herbarium of Kirikkale Univers{§NADOLU), Faculty of Science and Arts, DepartmenBiology
(Cullen, 1965; 1988).
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Figure 1.Seed collection localities (in Turkey)

(o Hesperis. asperam H. bicuspidata o H. campicarpa e H. cappadocica A H. hedgei ¥ H. laciniata ¢ H. matronalis ¢ H.
pendula £t H. persica © H. podocarpa® H. schischkinii O H. stellatg O H. theophrastsubsp. mtenisi; OH. transcaucasica
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Weight of 1000 dry seeds was determined after #eels gathered (Table 2). The germination expersnent

were carried out in plant growth chambers (MLR-3@6del Sony, Japan). During the experiments, a eonst

temperature (28C + 1) and a white light source (daily photo-pera@® hours light, 16 hours darkness) were used.

Experiments were carried out in petri dishes (9diameter lined with discs of filter paper) contaigifilter

paper. A hundred seeds were used in each peth faur replicates for each series and concentrsitfdr100) (Willan,

1985). During the germination period, treatmentsenasgpplied to each experiment series in the sanyeavéhe same

time. Six main series (NacCl,,80,, KNOz; HCI, Dark Medium and Control groups) were prepai@deach taxon.
During these experiments, 0.5%, 1%, 2% and 3% isolsiof NaCl, HSQ,, KNOs; and HCI were used. For the control

group, pure distilled water was used. Seeds warsidered as germinated when the radicle touchedebé bed.

Germination speed is as much important as seedimggtion percentage. So, germination speed was legcl

for each series of experiments according to Y{2@00a). For the statistical evaluation of all datguired at the end of

the germination experiment§PSS 10.0 (Statistics Package for the Social Sejgrarkage program was used and

ANOVA Scheffe-F testas applied.

Threatened categories are proposed for endemicaedesperistaxa according to IUCN risk categories

(IUCN, 2001). The following abbreviations were us&N, Endangered, CD, Conservation dependent, NdarN

threatened, LC, Least concern, DD, Data Deficient.

3. Reaults

3.1. Effects of Different Dark-light Periods on tBermination Percentage and Speed

Light encouraged the germination percentagel@dperis bicuspidatavhereas it inhibited the germination of

H. campicarpa, H. laciniata, H. matronalis, H. perd, H. podocarpaand H. theophrastiResults showed that these

species germinated higher in dark than in lighivds found that relationship between light and geation ratio of

Table 1.Seed collection localities ¢fesperisspecies (in Turkey)

Species name Locality name Altitude (m) Herbarium N
Hesperis asperaE) Artvin, Ardanug, Karli Village 860 5537
Hesperis bicuspidata Isparta,Sarkikaragag, Cicek Mountain 1750 5025
Hesperis campicarpéE) Ankara, Kizilcahamam-Gerede 15 km 1090 5814
Hesperis cappadocicée) GuUmighane, Kelkit-Erzincan 14-27 km 1680 5549
Hesperis hedgdE) Urfa, Siverek, Karacagda/illage 1100 5511
Hesperis laciniata Mugla, Gokova-Marmaris 5 km 500 4641
Hesperis matronalis Kirklareli, Pinarhisar, Atakdy 160 5485
Hesperis pendula Burdur, Dirmil-Korkuteli, Karagulla 1850 5497
Hesperis persica Mus, Mus-Bulanik 18 km 1400 5512
Hesperis podocarpéE) Hatay, Hassa, Dedemli Village, Kéremez 1300 745
Hesperis schischkin{E) Erzurum, Horasan-Erzurum 4 km 1580 5535
Hesperis stellat§E) Bayburt, Bayburt-4kale, Kop Mountain 2400 5013
Hesperis theophrastiubspsintenisii(E) Balikesir, Edremit-Kalkim 27 km 360 5827
Hesperis transcaucasica Ardahan, Gole, Sirugiden-Karliyazi 2000 5004

(E): Endemic
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Table 2. Weight of 1000 dry seeds of eatdsperisspeciegE: Endemic)

Species Weight of 1000 dry seed grain (gr)
Hesperis asperaE) 1,36
Hesperis bicuspidate 1,95
Hesperis campicarpéE) 2,85
Hesperis cappadocicge) 2,65
Hesperis hedgdE) 3,86
Hesperis laciniata 5,43
Hesperis matronalis 1,13
Hesperis pendula 2,13
Hesperis persica 3,25
Hesperis podocarpéE) 2,60
Hesperis schischkin{E) 2,66
Hesperis stellatdE) 2,12
Hesperis theophrastiubspsintenisii(E) 1,15
Hesperis transcaucasica 1,97

H. aspera, H. cappadocica, H. hedgei, H. persicasthischkinii, H. stellatand H. transcaucasicavas statistically

insignificant (p<0.05), (Table 3). Light inhibitethe germination speed dfi. campicarpa, H. cappadocica, H.
matronalis, H. pendula, H. podocarpa, H. theophirastbsp.sintenisiiand H. transcaucasicaEffect of light on the

germination speed was not significant statisticldlyH. aspera, H. bicuspidata, H. hedgei, H. lacinidth,persica, H.

schischkinii, H. stellatgp<0.05).

3.2. Effects of Different Salt (NaCl) Concentraian the Germination Percentage and Germinatiore8pe

Salt inhibited the germination of eight species plately at low concentrations, wheras it decreatsed
germination ratio of six species. All salt concatibns blocked the germination of eight speciesmetaly Hesperis
aspera, H. campicarpa, H. cappadocica, H. lacinjath pendula, H. persica, H. stellatnd H. transcaucasicaand
decreased the germination percentage and speedspfexiesfl. bicuspidata, H. hedgei, H. matronalis, H. podqxg
H. schischkiniandH. theophras)i (Table 4).

Low salt concentration (0.5%) decreased the gemmimapercentage oH. bicuspidata, H. hedgei, H.
podocarpa, H. theophrastihereas its effect on germination percentagd.ahatronalisandH. schischkiniiwas found
statistically insignificant (p<0.05), (Figure 2).ottever, this concentration increased the germinasipeed ofH.
matronalis H. podocarpaand decreased the germination speeld.dheophrastiwhile its effect on germination speed
of H. bicuspidata, H. hedgeindH. schischkiniiwas found statistically insignificant (p<0.05)jd&re 3).

1% salt solution increased the germination speédl bicuspidata, H. podocarpandH. theophrastilts effect
on the germination percentagetdf matronaliswas significant statistically; even though it cadigshe germination of
the others to be inhibited completely. This conaitin increased the germination speethopodocarpadecreased of

H. matronalis and H. theophrastind its effect oi. bicuspidatawas insignificant.

All salt concentrations tested during the studp{8%) decreased germination ldf podocarpaand these
results were found significant (p<0.0%). podocarpawas also the only species which could germinatallasalt

concentrations.
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3.3. Effects of Different Potassium Nitrate (K§l@oncentrations on the Germination Percentage @wsimination

Speed

Low KNO; concentration (0.5%) encouraged the germinatiod.aispera, H. bicuspidata, H. matronalis, H.
pendulaand H. podocarpa but decreased the germinationtbf campicarpa, H. laciniata, H. persica, H. stellatH.
theophrastisubsp sintenisii, H. transcaucasicd&ffects of this concentration di. cappadocicaand H. schischkinii

were insignificant (p<0.05), (Figure 4, 5).

1% KNGO; concentration encouraged the germination perceraétl. matronalis, H. pendula, H. podocarpa,;
decreased the germinationtdf bicuspidata, H. campicarpa, H. persica, H. st H. theophrasti, H. transcaucasica
and inhibited the germination off. aspera, H. cappadocica, H. laciniata, H. schigofi completely. This
concentration decreased the germination speétl péndula, H. persica, H. stellata, H. theophrabti transcaucasica
and encouraged germination speedHoimatronalis, H. podocarpalhe effect orH. bicuspidataand H. campicarpa

was found insignificant (p<0.05).

Table 3. Effect of dark versus light on germinatpaicentage (%) and germination speed

Species Dark/Light **  Germination percentage (%) ri@iaation speed
Hesperis aspera Dark 4 a* 9a
Light 9a 1la
Hesperis bicuspidata Dark 19¢c 12 a
Light 44 g 9a
Hesperis campicarpa Dark 22 e 18 ¢
Light 18b 9a
Hesperis cappadocica Dark 5a 17b
Light 7a 9a
Hesperis hedgei Dark 7a 7 a*
Light 15a 9a
Hesperis laciniata Dark 4149 8a
Light 26 f 8a
Hesperis matronalis Dark 19¢c 24 h
Light 6a 15a
Hesperis pendula Dark 419 20d
Light 4a 17b
Hesperis persica Dark 91i 10 a
Light 84 i 13 a
Hesperis podocarpa Dark 49 ¢ 2le
Light 24 f 16 a
Hesperis schischkinii Dark 1lla 13 a
Light 9a 10a
Hesperis stellata Dark 67 h 16 a
Light 65 h 14 a
Hesperis theophrassubsp sintenisii Dark 21d 22 f
Light 16 a 20d
Hesperis transcaucasica Dark 47 g 25i
Light 44 g 239

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

** 8 hour light-16 hour darkness photo period.

E. Yicel et al., Effects of different salt (Na@ljrate (KNQ) and acid (HCI and k5Q) concentrations on the germination of some Hespspéecies

seeds



Biyolojik Ceitlilik ve Koruma ‘BIODICON'—1/2 (2008) 97

Table 4. Effect of NaCl concentration on germinatiercentage (%) and germination speed

Species Concentration (NaCl-%permination percentage (%o§sermination speed
Hesperis bicuspidata 0,5 11b 9a
1 3a 7 a*
Control 44 e 9a
Hesperis hedgei 0,5 8a 8a
Control 15¢ 9a
Hesperis matronalis 0,5 2a 17 e
1 1a* 14b
Control 6a 15c¢c
Hesperis podocarpa 0,5 10b 17 e
1 8a 16d
2 5a 1la
3 4a 10 a
Control 24d 18 ¢
Hesperis schischkinii 0,5 la 11la
Control 9a 10 a
Hesperis theophrassiubsp sintenisii 0,5 10 b 18 ¢
1 6a 11a
Control 16 c 20 h

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.
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Figure 2.Effects of NaCl on the germination Figure 3. Effects of NaCl on the germination speed
percentage

2% KNO; encouraged the germination percentagel.ofmatronalis decreased the germinationtéf persica,
H. podocarpa, H. stellata, H. transcaucasidaut, the effect omd. pendulawas not significant statistically (p<0.05).
This solution increased the germination speeti.opodocarpa and decreased the germinationtbfmatronalis, H.

pendula, H. persica, H. stellaEndH. transcaucasica.
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Figure 4. Effects of KN@on the germination percentage

3% KNO; was effective on the germination speed and pesigenof all species except matronalis This
concentration decreased the germination speedencéqtage ofi. podocarpaH. transcaucasicaand it also inhibited
the germination completely of the resi.(aspera, H. bicuspidata, H. campicarpa, H. cappeida, H. hedgei, H.
laciniata, H. pendula, H. persica, H. schischkiti, stellata, H. theophragtiH. transcaucasicattracts attention as the
most resistant species to the KN@mong the 14 species. All KNQ@oncentrations inhibited the germination of

Hesperis hedgaiompletely (Table 5).

0O 3%

B 2%

B 1%

00 0,5%
B Contro

H theophrasti subsp. sintenisii

Figure 5. Effects of KN@on the germination speed
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3.4. Effects of Different Hydrochloride Acid (HGTpncentrations on the Germination Percentage andr@w®tion
Speed

HCI concentrations (0.5-3%) applied during the gtunhibited the germination oHesperis aspera, H.
bicuspidata, H. cappadocica, H. campicarpa, H. haddd. pendula, H. persica and H. theophrastmpletely.
However, it decreased the germination percentag¢ tdciniata, H. podocarpa, H. stellata, H. transaaasica Effect
of 0.5% hydrochloride acid on the germination patage was insignificant foH. matronalisand H. schischkinii
(p<0.05),(Figure 6).

70
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. 02%
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== B
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H. podocarpa
H. transcaucasig
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Figure 6. Effects of HCI on the germination pereget

0.5% HCI decreased the germination speeHi.gbodocarpa, H. stellata and H. transcaucasitta. effect on
the germination speed was insignificant fforlaciniata, H. matronali@sndH. schischkiniFigure 7). All species tested
in this study did not germinate in the solution 8 % concentrations of hydrochloride acid (Tabje ®nly H.

matronalis, H. podocarpandH. transcaucasicgerminated in 1% HCI concentration.

3.5. Effects of Different Sulphuric Acid&0;) Concentrations on Germination Percentage and Gmeation Speed

It is known that even low }$0O, concentrations inhibit the germination of the psagyticel, 2000a; b; c). In
this study, it was determined that germination @f dpecies of total 14Hgsperis aspera, H. bicuspidata, H.
campicarpa, H. cappadocica, H. hedgei, H. lacinjdta matronalis, H. pendula, H. persica, H. schiddii, H. stellata
and H. theophrasti)was completely blocked. Other two specids fodocarpaand H. transcaucasicagerminated in
only 0.5% HSQ, (Table 7). In this concentration, germination petage and speed of these species decreased. The
result was found statistically significant (p<0.08jigure 8, 9).
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Figure 7. Effects of HCI on the germination speed

4. Conclusions and discussion

Seeds are the most important reproductive paroresple from distribution, aggregation and abunéaot
plant populations (Barrera and Nobel, 2003). Sévadors like light, salinity, acidity that regué&aseed germination
interact in the soil interface (Ungar, 1995; Kharmle 2000). Most seeds are located near thesadihce where salt and
acid concentration changes because of rain andnconis evaporation of soil water (Ungar, 1991) eesdly in semi-

arid environments (Godi’'nez-Alvarez et al., 199&\érde et al., 2004).

The fact that light and illumination period hasraa effect on germination is well known (Smith86%. They
encourage (Yucel, 1996a) or inhibit (Probert et H86; Yicel, 1996b) the germination of some gmediight period
is also effective on the germination of sohhesperistaxa. However, it is seen thdesperistaxa could tolerate the light
effects more than the chemicals applied duringettperiments.

Tolerance to salinity during germination perioctigtical for establishment of plants growing inisal soil of
arid regions (Ungar, 1995; El-Keblawy and Al-Rav&005). It has reported that low salt concentratsonot effective
on the germination of most species (Oztirk et18193; Yiicel, 2000a) whereas it inhibits the gertigmaof certain
species completely when it is in high concentrafiéicel, 2000b; Khan and Gulzar, 2003). Considetheyresults, it
can be seen that increasing salinity due to naamdlor antropogenic reasons and environmentalgesarelated to
salinity can have limited effects on distributidfitiee populations.

KNOs, a growth-regulating and germination-stimulatingpstance, can both stimulate seed germination in
some species (Oztirk et al., 1984; Oztiirk et 8941 Puppala and Fowler, 2002) and also inhibito@f{i1996b).

KNO; concentration series among the parameters apgligdg the experiments have the less negative teffec
on the seed germination. However, increasing cdratons could block or decrease the germinatiosoofieHesperis

taxa.
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Table 5. Effects of KN@concentrations on germination percentage (%) @nohigiation speed

Species Concentration (KN®o) Germination percentage (%) Germination speed
Hesperis aspera 0,5 18 e 13d
Control 9a 11b
Hesperis bicuspidata 0,5 591 11b
1 22 f 9a
Control 44 k 9a
Hesperis campicarpa 0,5 9a 12¢c
1 3a 10a
Control 18e 9a
Hesperis cappadocica 0,5 2a 7a
Control 7a 9a
Hesperis laciniata 0,5 4a 5a
Control 26 h 8a
Hesperis matronalis 0,5 37k 18]
1 35j 16 g
2 15¢c 11c
3 5a 10 a
Control 6a 15f
Hesperis pendula 0,5 40 k 13d
1 26 h 11b
2 4a 9a
Control 4a 17h
Hesperis persica 0,5 38k 7a
1 18 e 5a
2 1a* 1a*
Control 84 m 13d
Hesperis podocarpa 0,5 551 24
1 34 23k
2 13b 181
3 10a 13d
Control 249 169
Hesperis schischkinii 0,5 9a 13¢c
Control 9a 10a
Table 5 continued...
Hesperis stellata 0,5 44 k 7a
1 3a 6a
2 2a 5a
Control 65 | 1l4e
Hesperis theophrastiubsp sintenisii 0,5 3a 14 f
1 2a 12c¢c
Control 16d 20k
Hesperis transcaucasica 0,5 2a 4a
1 2a 4a
2 la 3a
3 la 2a
Control 44 k 23k

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

As a result of urbanization and industrializatianid rains have become an important environmemtdlem
in recent years (Evans, 1982). Because of theserfa@ large number of species face with the daogextinction. So,
identifying species resistance to acidity has ghiaegreat amount of important. In this study, itoisvious that

increasing acidity inhibits or decreases the sezthgpation ofHesperistaxa.

E. Yicel et al., Effects of different salt (Na@ljrate (KNQ) and acid (HCI and k5Q) concentrations on the germination of some Hespspéecies

seeds



102 Biological Diversity and Conservation ®BDICON’ — 1 / 2 (2008)

Table 6.Effect of HCI concentration on germination perceet#) and germination speed

Species Concentration (HCI-%) Germination percent8f) Germination speed
Hesperis laciniata 0,5 2a 5a
Control 26d 8a
Hesperis matronalis 0,5 3a 15¢c
1 2a 15¢c
2 1la* 13b
Control 6a 15¢
Hesperis podocarpa 0,5 13b 8a
1 7a 7a
Control 24 c 16 d
Hesperis schischkinii 0,5 2a 9a
Control 9a 10a
Hesperis stellata 0,5 27d 9a
Control 65 f 14 b
Hesperis transcaucasica 0,5 2a 4a
1 la 3a*
Control 44 e 23 f

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.
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Figure 8. Effects of bBO, on the germination Figure 9. Effects of k50, on the germination speed
percentage

Table 7. Effect of SO, concentration on germination percentage (%) amchigation speed

Concentration Germination Germination
Species (H,SO,-%) percentage (%) speed
Hesperis podocarpa 0,5 2a 2 a*
Control 24 b 16 b
Hesperis transcaucasica 0,5 la*r 4a
Control 44 c 23 ¢

* Within each column, means with the same letterraot significantly different (p=0,05); ANOVA ScliefF test.

In all 14Hesperistaxa,H. matronalisshowed a wider tolerance spectrum to light andnitels applied during

the experiments. This is probably the reason ddisiwe characteristic of the plant. This speciesais® using potential
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medically because of having urinativing, sweatiffgas and causing to tear down mucus (Baytop, 1998 a result,
Hesperis species are sensitive to NaCl, KNCHCI and HSQ,. It is thought that the information about the
ecophysiological characteristics Hesperistaxa will serve as a database to improve effeativeservation strategies
related to the species in a risk category, to cbktre populations of invasive ones and to culévidte economically

important species.
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Chemical compounds of volatile oil obtained from fuit of Crimean Juniper (Juniperus excelsa) and leaves of
Turkish plateau oregano Qriganum minutiflorum) and allelopathic effects on germination of Anataan Black

Pine (Pinusnigra subsp.pallasiana)
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Abstract

Allelopathy is the effect of chemicals releaseddme plant species on growth and establishment afoye
plant species. Studies on allelopathy aren’t sattefy in Turkey. There are few studies about gfiathy in the
forestry although there have been some studiesgoicuiture. In this study, chemical compounds ofatite oil
achieved from fruit of Crimean junipetupiperus excels®ieb.) and leaves of Turkish plateau oregano alemic
species for sutculer districtOtiganum minutiflorumO. Schwarz et. P.H. Davis) with water distillatidatermined by
GC/MS. Chemical effects of this volatile oil on thermination of Anatolian Black pine were deterndirey flowerpot
tests in the laboratory. As GS/MS analysis, it fimsd that main compounds of thyme oil werd’inene (1,9%)¢-
Terpinene (0,1%),y- Terpinene (6,2%), Thymol (4,0%), p-cymene (2,1%hnrvacrol (83,9%), and also main
compounds of juniper oil werePinene (89,73%)-Pinene (2,01%), Myrcene (2,98%), Limonene (0,98%&)ypinene
(0,72%), Terpineolene (0,91%), Germacrene-D (0,6X%6drol (1,43%). Also, It occurs that in paralteihcentration

of volatile oil both juniper and thyme reduce geration of Anatolian Black pine.
Keywords: Allelopathy, Turkish plateau oregano, Juniper, Ahanh Black pine, Volatile oil
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Ardi¢ (Juniperus excelsa) meyvesinden ve Yayla Kelgi (Origanum minutiflorum) yapraklarindan elde edilen
ucucu yagslarin kimyasal bilesimleri ve Karacam (Pinus nigra subsp.pallasiana) tohumunun ¢imlenmesi tizerine

allelopatik etkileri
Ozet

Allelopati, bir bitki tirt tarafindan salgilanannkyasallarin korsu bitkinin gelsmesi ve yerlgmesine olan
etkisidir. Ulkemizde allepoti ile ilgili yurttilegalismalar yeterli diizeyde g#dir. Azda olsa tarim alaninda gahalar
olmasina rgmen, ormancilik alaninda allelopati ile ilgili gahalar yok denecek kadar azdir. Bu gakda ardi¢
(Juniperus excelsaieb.) meyvelerinden ve sitcller yoresi icin ende bir tiir olan Yayla keldi (Origanum
minutiflorum O. Schwarz et. P.H. Davis) yapraklarindan su ldstonu ile elde edilen ugucu glarin, GC/MS ile
kimyasal bilgimleri belirlenmitir. Bu ucucu yglarin laboratuar kgullarinda saksi deneyleri ile karagam tohumlarinin
¢imlenmesi Uzerine etkileri saptargtm. GC/MS analizlerine gore; kekik ugucugyain ana bilgenleri; a-pinen (%1,9),
a-terpinen (%0,1),y- terpinen (%6,2), timol (%4,0), p-simen (%2,1),nkakrol (%83,9), ardig ugucu yainin ana
bilesenleri ise,a-pinen (%89,73)B-pinen (%2,01), mirsen (%2,98), limonen (%0,98)piteen (%0,72), terpinolen
(%0,91), germakren-D (%0,61), sedrol (%1,43) olarepit edilmitir. Ayrica, hem ardic hemde kekik ugucugya

konsantrasyon aglarina paralel olarak, karagam tohumlarinin gimleroraninin d§ttigi tespit edilmitir.

Anahtar kelimeler: Allelopati, Yayla kekgi, Ardi¢, Karagam, Ugucu ya

1. Giris

Bitkiler komsu cevrelerindeki der bitkileri zehirlemek icin toksin birakarak bimkyasal savga girerler mi?

Eger boyle bir etkilgim varsa, bu durum bitkilerin yamlarini surdirmeleri igin potansiyel bir mekanizoh@maktadir.

Yiksek bitkilerdeki ikincil bilgikler biyolojik aktivite agisindan biyik bir gdili ge sahiptir. Bunlarin pek
¢ogu bitkiler tarafindan savunma amagch kullaniimatarir&gmen, bitkinin kendi iginde yiiksek oranda fitotoksik
olduklarindan dolay! bitki biinyesinden uzakialmalari gerekmektedir (Duke, 1991). Bitkiler bkimyasallari
yasadiklari ortama salmak suretiyle zararli etkilerdamtulur. iste cevreye salinan ve allelokimyasallar olarak
adlandirilan bu maddeler cevredeki bitkileri dire&ya dolayli, olumlu yada olumsuz yonde etkileyeiektedir.
Bitkiler arasinda biyokimyasallarin etkisiyle mepdagelen bu etkiémler allelopati olarak tanimlanmaktadir (Rice,
1984).

Allelopati ile ilgili gdzlemler binlerce yillar éresine dayanmasina graen, tanimi ilk kez Avusturyali
fizyolojist Molisch (1937) tarafindan ortaya atiktmr. Bu tanima gore; allelopati, bir bitki tarafend olyturulan ve

ortama dgisik yollarla birakilan kimyasallarin gér bitkiyi olumlu veya olumsuz ydnde etkilemesidir.

Dogada bazi bitkilerin ¢étli bitkilere oldugu kadar, fungus, bakteri ve omurgalilaraskda zararli yonde
etkileri oldusu bilinmektedir. Bu nedenle gunimizde allelopatvrkani daha gegi bir kapsamda ele alinmakta,
bitkinin bitkiyi etkilemesinin yaninda, bitkileripatojen morfogenezisi ve omurgalilar tzerine etkdéi konularini da

icerdigi savunulmaktadir (Bell, 1977; Turkisay ve @ag 1996).
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Bu calgmalarin temelini tgkil eden allelopatik potansiyel tespit gahalari genellikle laboratuar ve sera
kosullarinda yurutulmektedir. Normal olarak kiltirkleri ve yabani bitkilerde mevcut olan allelopatitaddeler, suda
¢c6zinebilen fototoksik maddeler olarak, bitkilekidk, govde, yaprak, rizom, cicek, meyve, tohum, ezrichomes
gibi aksamlarindan topga sizmaktadir (Alam, 1990; Alam vd. 1990). Ayriabgni bitkiler, kulttr bitkileri ile tarla
sartlarinda gerek besin maddesi, gerekse cevretsghokullanmak suretiyle yamakta ve bitki blyiimesi tzerine etki
etmektedir. Bu nedenle hem laboratuar, hem de ta&rlserasartlarinda allelopatik potansiyelin bitkiye etkil@rtaya
konulmaya cakimistir (Bhowmik ve Doll, 1984; Azmi ve Alam, 1989; Atg 1990; Alam vd., 1990).

Bu konu Uzerinde yapilan gtamalar, cok sayida farkh yéntemlerle tatbik edi, genelde tarim alaninda
gerceklgmis ve calsmalarin biyik bir ¢gunlugu yonca, bgday gibi bazi kilttr bitkileri ile pelin gibi yabaotlarlar
Uzerine ygunlasmistir (Ercis vd., 2006). Ayrica callan bitkiler, buyuk olcide aromatik 6zgi sahip olmakla
beraber, bir takim kimyasallari da ¢cevreye yaynthkiar.

Ormancilik gibi acik alan kaollarina sahip ortamlarda ise allelopatik etkilet@spit edilebilmesi daha da zor
olmaktadir. Burada en 6nemli sorunlardan birisinyasallardan kaynaklanan sorunun, rekabet, yemktémaurtulma
cabasi gibi dier komgu etkilesimlerden ayirt edilmesindeki gucluktir. g&ir bir zorluk ise, alandaki toksin bjienlerini
taramak ve bunlarin @al olarak salgilanip salgilanmadiklarini anlamakiaha da detaya girersek, birakilan
bilesimler (yeterli miktarda) kendi iclerinde zararlinm®@l Zararsiz midir? bu aglémalidir. Hi¢stiphe yoktur ki, toksin
bilesimler iceren bitkilerin ¢gu, ekstrakte edildiklerinde ve ghr bitkilere uygulandiklarinda, gal herbisit, anti
bakteriyel ve antifungal olarak ¢cok daha etkili mwlmektedirler (Gurevitch vd., 2002). Ayrica, ornh&nalanlarda
yapilan buyutk caph caimalarin, ekosistemlerde bozulmalara neden olahilk bu olumsuz etkinin ekonomik bir
maliyete sahip oldgu yine pek cok ¢cajmada belirtiimgtir (Van Wilgen vd., 2001; Eiswerth vd., 2005; Makbglou
vd., 2005; Sharma vd., 2005; Colautti vd., 2006).

Her ne kadar durum bdyle olsa da, ormanlik ve akagilllarinda yapilmy bazi camalarda mevcuttur.
1960°'I yillarin baglarinda Mdller, ekibi ve grencileri, California’da 6zellikle ¢aliik sahalégerisinde allelopatik
etkiye dair bulgular tespit ettiklerini iddia etgt@rdir (Muller, 1969). Bu aromatik odunsu bitkileralt tabakasinda yer
alan otsu tur zengirginin, caliliklarin hemen kenarinda ve ust kisiméardk alan acik alanlara nazaran dahaudi
oldugu gozlemlenmitir. Bu konuda yapilan Bka bir argtirma ise, bir alandaki baskin otsu tirlerinin tigaki
mikroorganizmalarla olan allelopatik etkjlmleri sayesinde, bu alandaki pek c¢ok odunsu ftiirlegelisimini
dizginleyebildgi teorisidir (Rice, 1974).

Bu calsmalarin ardindan, Bartholomew (1970), Muller’in ialdrini ustaca test eden bir galasinda, kicik
otcul memeli hayvanlari uzak tutmak amaciyla, gdafin altinda otsu turlerle oldukca etkilmi olan bir bolgeye,
kiicuk bir dikenli tel hatti yerkgirmistir. Bu telleri kaplayan bélgenin icinde kalan kmia, otlsu bitkilerin argi
gosterdgi gdzlemlenmitir. Goriinige gore, hayvanlar yiyecek aramak ve yirticilarinéiaellikle kuslar) korunmaya
calismak amaciyla zamanlarinin @mu calliklarin altinda harcaghardir. Sonu¢ olarak da Bartholomev, bu ¢alilik
alanlar altindaki ¢evirili alanlarda, asil etkiliao faktoriin allelopatik etki @d, otcul turlerin sebep oldiu kanaatine

varmstir. Yani bu konu ile ilgili olarak aksi fikirlerigekli ne strtlmgtir.

Konu ile ilgili bagska bir gorig de Lawrance Stowe ‘den (Stowe ve Wade, 1979) gediup, yazar allelopatik

kimyasal etkilgimin toprakla doldurulan saksi deneylerindenstltulan d@al ortamlardan ziyade, ¢cok daha yapay
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kosullara sahip olan petri deneylerinde daha etkiluglnu iddia etmitir. Bu da laboratuar, sera ve arazideki

sonugclarin tam olarak birbirini temsil edip edenmesgé sorununu dgurmaktadir.

Ayrica, konuya il§kin diger bir problem, bitkilerin oto toksin ihtiyaclagerisinde allelopatinin nasil bir etkiye
sahip oldgu konusunun ant@masidir (Harper, 1977; Newman, 1978). Ekolojis#dlelopati konusundaki literatir
bilgilerine buyik o6lcidestpheci yaklgmaktadirlar. Fakat, bu yaklen bitkiler arasinda kimyasal etkjienin
olmamasindan ¢d; sadece dgal kosullara uygunlgunun henlz net bir bicimde aydinlatilanfaddan

kaynaklanmaktadir.

Allelopati olarak ortaya cikarey, rekabet mekanizmalarini bazen daha siradarbibimde yansitabilir.
Centaurea diffusgAsteraceae familyasina ait, tepesi mor cicekiigya bir tir) 6zellikle Amerikanin Kuzey Batisinda
¢ok yaygin olan, kurak otlaklarin 6nemli yabaniwotsr bitkisidir. Su anda Amerika'da yak$gk olarak 1.2 milyon
hektarlik bir alani kaplamaktadir. Ragan CallavayBric Ascehehoug (200@. diffusayi tiriin dgzal yayils sahasi
olan Avrasya ve Kuzey Amerika’'dan ¢ok sayida térkikbmbine ederek yatirmiglerdir. Arastirmacilar bu ¢agma ile,
C. diffusanin Kuzey Amerika bitkileri Uzerinde daha negddif etkiye sahip oldgu, ayrica Avrasya bitkilerinin saksi
deneylerinde ygun bicimde vyetitirildi ginde C.diffusagelisimini azalttgl sonucuna varmgtirlar. Bu ¢algsmada asil
arastirma konusuC.diffusave diger turler arasindaki fosfat rekabeti olmasingnan, allelopati konusu da yer aktm
Arastirmacilar yine bir deneyleri esnasinda stz kornlan allelopatik kimyasallari absorbe etmek icipriga aktif
karbon ilave etngierdir. Bu muamele sonucunda Kuzey Amerika bitkilier rekabet yetenekleri arasinda bir grama
fosfattan faydalanmada ise bir azabjézlemlemjlerdir. Yine aragtirmada, aktif karbonun kimyasallari absorbe
etmesinin yani sira, toprakta ve toprak mikroplarerinde de bir takim etkilere sahip atduifade edilmgtir. Buna
ragmen, Katherine Lejeune ve Timothy Seastedt (2@D1yiffusave onunla birlikte Kuzey Amerika'da yer alan 4
farkh istilact turin allelopatik etkikgmlerinden ziyade, toprak besinlerinin dengesinigiglermek suretiyle

bulunduklari ortamda rekabeti kazanabildikleriaidé etmlerdir.

Ormancilik cakmalari icerisinde yine Malik (1986), KalmKélmia angustifoli) bitkisinin yaprak, kok,
bunlarin artiklari ve topgandan alinan ekstraktlarin, Newfoundland'daki (AB. orman topraklari ve Kara ladin
(Picea mariana agac fidelerinin birincil kok ve gdvde geimi Uzerine dnemli etkisi olup olmagni aratirmistir.
Ornesin tlkemizde ise, Aksoy (2003)llium cepa, Allium sativumEucalyptus camaldulensis, Melia azederach,

Nerium oleandeve Thybra spicatayibi tirlerin canavar otu miicadelesine yonelik aaaragtirmalar yuratalmetdr.

Turkiye diunya arazi vaginin % 0,58'ine sahiptir (FAO, 2006). Ekili dikiklanlar itibariyle ise %1,69'la
Tuarkiye’'nin diinya genelinde yeri daha da 6neml{titudag, 2006). Cayir ve meralarla beraber yaidalarak toplam
39 milyon hektar tarim alanimiza 21 milyon hektina kaplayan orman alanini da ilave edersek, taenorman
alanlar itibariyle Turkiye'nin dinya olgndeki dnemli yeri daha iyi anddabilir. Fakat bu duruma kan, diinyada
gecen ylzyilin son ceyimde artan allelopati ¢amalari tam olarak tilkemize yansimatm Ulkemizde allelopati ile
ilgili calismalar, 1980'li yillarin sonlarinda gorilmeyeskzanistir (Uludag vd., 2006). Ancak o glinden bu gune kadar
stz konusu olan bu c¢atnalara bakfiimizda, ¢cakmalar genelde belli tirler Uzerine gimlasmis, argtirmaya dger

pek cok tir halen tam olarak gallmamstir.

Ulkemizde allelopati ile ilgili tarimsal alanda azdlsa ¢akmalarin olmasina gmen, ormancilikta allelopati
calismalarinin yok denecek dizeyde azdir. Busgadda, ardicJuniperus excelsBieb.) meyvelerinden ve yayla kgki

(Origanum minutiflorumO. Schwarz et. P.H. Davis) yapraklarindan eldeeadiigcucu yglarin kimyasal bilgimleri
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tespit edilmgtir. Ayrica bu kimyasallarin, karagafRinus nigraArn. subsppallasiana(Lamb.) Holmboe) ¢imlenmesi
Uzerine allelopatik etkileri agarilarak bu alanda bundan sonra yapilacak olagmalara bir 6n ¢cagma tekil etmek

amaclanmtir.

2. Materyal ve yontem

Bu calsmada, ardi¢ Juniperus excels®ieb.) meyvelerinden ve yayla kgki(Origanum minutiflorumO.
Schwarz et. P.H. Davis) yapraklarindan elde edilgcu y&larin kimyasal bilgimleri ve karagam ¢imlenmesi Gizerine
allelopatik etkileri argtiriimigtir. Arastirmada kullanilan karagcamPipus nigra Arn. subsp.pallasiana (Lamb.)
Holmboe) tohumlari Sutciiler Orméagietme Mudirligiinden temin edilngiolup, tohumlar Siitciiler yoresine ait tohum
mescerelerinden 2008 yilinda toplangtar. Ardic meyveleri ve kekik yapgaise yine 2008 yilinin ilkbahar déneminde,
Ozellikle G¢ turin bir arada bulunabigilive iyi yayilis gosterdgi Sutciler ilgesinin 1400-1500 rakimlari arasinda,
Devebeli mevkiinden toplangiir. Toplanan ardic meyveleri ve kekik yapraklaDUs Ziraat Fakiiltesi Tarla Bitkileri
Laboraturina getirilngi ve saplarindan ayiklangtr. 35 °C'de kurutma dolabinda 72 saat tutulduktsonra
tartilmiglardir. Ardic meyveleri kiicik parcalar halinde kayak, presten gecirilmikekik yapraklari ise olabildince
kiicuk parcalara ufalangtir Daha sonra, ucucu galistilasyon aparatlarinda Clevenger hidro-disgitas metodu ile

yaklasik 3 saat sureyle damitilarak % ucgucg ygerikleri (v/w) belirlenmgtir(Baydar, 2005).

Ayrica, Sutculer Devebeli Mevkii'nden alinan ormdoprasl laboratuara getirilerek saksi denemeleri
kurulmustur. Bu gamada ilk olarak topraktanstae benzeri artiklar ayiklangtir. Daha sonra bu topraklarla hem ardi¢
meyvesinden hem de kekik yapnadan elde edilen ugucu §lar %1, %2, %3’lik konsantrasyonlarda ve % E ya
oranina tekabil edecek bicimde 80 gr preslgnandic meyvesi ve 42 gr ufalanmkekik yapraklari saksi
denemelerinde kullaniimak tzere 1 kg toprak ileigkmdarak deneme 6rnekleri hazirlargtm. Her bir denemede
kontrol dahil 5 farkli muamele uygulangtir. Daha sonra, her bir saksiya 20 adet dolu kamatohumu segilerek
28.09.2008 tarihinden itibaren hem ardic hem dekkaln saksi denemeleri ojturulmustur. Saksi denemelerinde

tohumlarin ¢cimlenmeye kkadigi ilk giinden itibaren cimlenme oranlari %gée olarak kayit edilngtir.

3. Bulgular

Hem ardi¢ meyveleri hem de kekik yapraklarindar @dilen ugucu y#ardan alinan 100 pL numune hekzan
icerisinde uygun seyreltmeden gectikten sonra ksaldilgenleri belirlenmek iizere SDU Deneysel ve Gozlemsel
Arastirma ve Uygulama Merkezi'nde bulunan Peklin ElrAetosystem Gaz Kromotogrofisi (QP 5050 GC/MS) cihaz
ile sisteme verilmitir. GC/MS'in ¢calsmasartlari Tablo 1‘de verilnir.

Calsmaya konu olan ardic meyvelerine ait kimyasalgeitder Tablo 2'de, kekik yapraklarina ait kimyasal

bilesenler ise Tablo 3'de verilryir.

Karacam tohumlari 28.09.2008 tarihinde saksi determe alinmgtir. 12.10.2008 tarihinde bazi saksilarda
cimlenme gorilmesine ganen bazilarinda gecikmeler olgtur. ilk cimlenme bu tarinte gerceklsi icin bu tarihten

baslayarak aradaki farklignn giderek azalgg 02.11.2008 tarihine kadar 22 giin sure ile hesbksida ¢imlenen fidan
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adetleri sayilngtir. Daha sonra bu fidan adetleri 3 tekerrir igitalama olarak hesaplangn® oranlarseklinde Tablo

4 ve Tablo 5'te verilnitir.

Tablo 1. Kullanilan GC/MS'in ¢cajmasartlari.

Enjeksiyon Bulogu 240 °C

Dedektor 250 °C

Akis Hizi (psi) 10

Dedektor 70 eV

iyonlastirma Turi EL

Kullanilan Gaz Helyum

Kullanilan Kolon Cp WAX 52 CB 50 m* 0,32 mm, 1,2 ym

Sicaklik Programi 60 °C’den 220 °C'ye dakikada 2 °C’lik afa ulastyor. 220 °C’de 20 dakika bekliyor.
Kullanilan Kituphaneler Wiley, Nist, Tutor

Tablo 2. GC/MS ile ardi¢c meyvesi ucucyyza ait kimyasal bilgenler ve % oranlari

No Bilesen % Oran
1 a-Pinen 89,73
2 B-Pinen 2,01
3 Mirsen 2,98
4 Limonen 0,98
5 Terpinen 0,72
6 Terpinolen 0,91
7 Germakren-D 0,66
8 Sedrol 1,43

Tablo 3. GC/MS ile kekik yappa ucucu y&ina ait kimyasal bilgenler ve % oranlari

No Bilesen % Oran
1 a-Pinen 19
2 o -Terpinen 0,1
3 v- Terpinen 6,2
4 Timol 4,0
5 p-simen 2,1
6 Karvakrol 83,9
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Tablo 4. 12.10.2008-02.11.2008 tarihleri arasindhcameyvesi ve ucucu ¥kri ile kurulan saksi denemelerinde
glnlere gore karagam tohumlarinin ¢cimlenme orafia)

Uygulanan Muamele ve Gézlemler %1 %2 %3 Meyve Kontrol
12.10.2008 - 5 - - 5
13.10.2008 5 10 5 - 10
14.10.2008 5 10 20 - 10
15. 10.2008 5 20 20 - 15
16. 10.2008 10 20 25 - 15
17.10.2008 10 20 30 - 25
18. 10.2008 20 25 30 - 25
19. 10.2008 20 30 35 5 35
20.10.2008 20 35 35 15 40
21.10.2008 30 40 35 15 40
22.10.2008 35 40 35 15 40
23.10.2008 35 40 35 15 40
24.10.2008 35 45 35 15 45
25.10.2008 35 45 35 15 50
26.10.2008 35 50 35 25 50
27.10.2008 40 55 35 30 55
28.10.2008 50 60 45 30 55
29.10.2008 55 60 45 35 55
30. 10.2008 60 65 50 35 55
31.10.2008 60 65 50 35 55
01.11.2008 60 65 55 35 60
02.11.2008 70 70 65 35 60

Tablo 5. 12.10.2008-02.11.2008 tarihleri arasindkikyapraklari ve ugucu gari ile kurulan saksi denemelerinde
glnlere gore yeren fidanlarin % oranlari

Uygulanan Muamele ve Gézlemler %1 %2 %3 Yaprak Kontrol
12.10.2008 - - - N N
13.10.2008 - - - - 5
14.10.2008 5 - - - 5
15. 10.2008 10 - - - 20
16. 10.2008 15 - - - 25
17.10.2008 20 - - - 30
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Tablo 5. (Devam ediyor)

18. 10.2008 25 - - 25 30
19. 10.2008 30 - - 35 35
20.10.2008 30 5 - 35 35
21.10.2008 30 5 - 40 35
22.10.2008 35 10 5 40 35
23.10.2008 35 25 5 40 40
24.10.2008 35 30 10 40 40
25.10.2008 35 30 10 40 40
26.10.2008 40 40 15 55 50
27.10.2008 40 40 15 60 50
28.10.2008 40 40 20 60 55
29. 10.2008 40 40 20 60 55
30. 10.2008 40 40 20 60 55
31.10.2008 40 40 20 60 55
01.11.2008 40 40 20 60 55
02.11.2008 40 40 20 65 55

4. Sonugclar ve tartsma

Bu calsmada, yayla kel yapraklarindan ve ardic meyvelerinden ucucglaraelde edilerek, bu ucucu
yaglarin kimyasal bilgimleri ve karagam tohumunun ¢imlenmesi Uzerinelglatik etkileri belirlenmeye calimistir.
Kekik ucucu y&inin ana bilgenleri; a-Pinen (%1,9)o-Terpinen (%0,1)y- Terpinen (%6,2), Timol (%4,0), p-simen
(%2,1), kavrakrol (%83,9), ardi¢ ugucugyain ana bilgenleri ise, a-Pinen (%89,73)8-Pinen (%2,01), Mirsen
(%2,98), Limonen (%0,98), Terpinen (%0,72), Terpemo(%0,91), Germakren-D (%0,61), Sedrol (%1,48)ak tespit
edilmigtir. Goruldigl Gzere, kekik ucucu ganin ana bilgenleri arasinda en yiksek olani %83,9 ile kavralaralic

ucucu yg&inin ana bilgenleri arasinda en yiksek olani ise %89,78-inen’dir.

Laboratuarda, ugucu gadistilasyon aparatlari hazirlanip Clevenger hidisilasyon metodu ile yakj&k 3
saat sureyle damitilan ardic meyvesinde %1,24kkedgraklarinda ise % 2.4 oraninda ucucyg espit edilmgtir. Elde
edilen ucucu ygardan kurulmyg saksi denemelerine ait ¢cimlenme oranlari ardigkeldk ornekleri icin ayri ayri

ortalama % dger olarak Tablo 4 ve 5'te verilgtir.

Ardic meyvesi ile kurulan saksi denemelerinden eddilen sonuglara goére; kontrol, %1, %2, %3'lik
muameleler arasinda 6nemli farlgih olmadgi, fakat meyve ile kurulmuolan saksi denemesinde ise gozle gorulebilir
bir gecikmenin ve ¢imlenme oranlarinda bir azalmanduzu gozlemlenniitir. Boyle bir durumda, ardi¢ ugucudain

toprakta serbest olarak ¢ok uzun sure kalappddkat meyveler tizerinde olgu zaman, toprakta bulunma siresinin
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uzadgl yorumuna varilabilir. Bu sayede bir kimyasal etkusturarak, hem cimlenmede bir gecikmeye hem de

cimlenme oraninda bir azalmaya sebep gldsbylenebilir.

Kekik yapraklari ile kurulan saksi denemelerind&e eedilen sonuclara gore ise; %2 ve %3'luk ¢olesliie
hazirlanan muamelelerde ¢imlenmede yine dnemlgeaikmenin oldgu tespit edilmjtir. Cimlenme oranlarinda ise

Ozellikle %3’lik ¢cozelti muamelesinde 6nemli biimanin oldgu tespit edilmitir.

Ayrica ardic ve kekik y&anin, karagam tohumu ¢imlenmesi lizerine olan etkilé&arsilikli olarak kiyaslarsak;
cimlenmenin hemen hemen dugdu02.11.2008 tarihinde elde edilen sonuclara giee,ki deneme icin kontrol haric
elde ettgimiz 4 farkh muamele sonuglarinin ortalamasinailoaktir. Buna gore; ardic muamelelerinden elde edilen
¢cimlenme oranlarinin ortalamasi %60, kekik muaneeietlen elde edilen ¢imlenme oranlarinin ortalas® %41
olarak tespit edilntir. Oyleyse, aynsartlarda kurulan bu denemede kekik ugucgiym karacam tohumlarina olan

kimyasal etkisi, ardi¢ u¢ucu gena gore daha fazla olrstur denilebilir.

Sonug olarak, bitkilerin g&li kisimlarinda bulunan kimyasallarin,ggdir bitkiler ile etkilgimleri esnasinda o
bitkilere olumlu yada olumsuz etkilerinin olgu aciktir. Fakat laboratuar dlarina gére, ormancilik gibi acik hava
kosullar1 ve blylk alanlarda bu etkiyi tespit etmekkcdaha zordur. Fakat fidanlik cahalari, silviktltirel
uygulamalar gibi bir takim ¢gimalar esnasinda tim bitkiler olmasa bile bel§libbazi bitkilerin birbirleri ile olan
kimyasal etkilgimleri aratirilip buna gére midahaleler yapilirsa daha iyiugar alinabilir. Yapilan bu aglarma ise,
bir 6n calgsma nitelginde olup bundan sonraki yapilacak olan detaylsgallara basamakgiel etmesi amaclanngtir.
Ornezin bundan sonraki camalarda; sadece fidanlarin cimlenme oranlariniiirelsrini deil, ayni zamanda boylari,

kok bazaz caplari gibi kistaslari da dahil edip daha &hlgonuclar elde edilebilir.
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Abstract

Pyrite oxidation reaction was carried out usingdaphilic microorganisms, Thiobacillus ferrooxidaasd
Thiobacillus thiooxidans in pure and mixed cultuddsthese bacteria. Bioleaching experiments in #tigly were
carried out at 3€ and different parameters such as pH, Fe (Il) Badlll) concentration were studied. The results
showed that mixed cultures of T. ferrooxidans andhiooxidans enhanced the dissolution of Fe fromitg, whereas
T. thiooxidans alone did not oxidize pyrite. Amowfitsulphuric acid produced in mixed cultures oftieaia was higher
than pure cultures of each bacterium. Enhancemeifeo(lll) ions was also observed with mixed cudirof T.
thiooxidans and T. ferrooxidans, while this did notur in pure cultures of T. ferrooxidans. Thesgreee of iron (lll)
showed a negative effect on the bacterial iron atideh rate. In the case of pure cultures of T.dexidans, pyrite was
nearly completely oxidized to sulphate becausé@fchpacity of this culture to oxidize both irol) {bns and sulphuric
compounds. Ferric ions competitively inhibited @ers ion oxidation by the bacteria. Also it was oled that

volatilization of Fe (ll) from pyrite is highly ptdependent.

Key words: Pyrite oxidation Thiobacillus ferrooxidans, Thiobacillus thiooxita

1. Introduction

The volatilization of metals due to the action oitrabes and the subsequent recovery of the metats f
solution has deep historical roots that have begensively reviewed (Olson et al., 2003, Rawling@02). Similarly,

an indication of the number and sizes of the opmratthat employ microbes for the recovery of maiobpper
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(Fernando, 2002), gold (Petre, 2001), cobalt (Hageteal., 1997) and uranium (Mouns et al., 199%) &lao been
evaluated. In general, bioleaching is a processriles] as being the dissolution of metals fromrth@neral source by
certain naturally occurring microorganisms or tlse of microorganisms to transform elements sothieatlements can
be extracted from a material when water is filteteobugh it (Olson et al., 2003, Chen, and Lin, P0QJsually,
bioleaching is referring to the conversion of saliétal values into their water soluble forms usmigroorganisms.
New resources for metals must be developed withattieof novel technologies. In addition, improvemehalready
existing mining techniques can result in metal vecg from sources that have not been of econoniitafest until
today. Metal-winning processes based on the agtivit microorganisms offer a possibility to obtairetals from
mineral resources not accessible by conventionaingi(Bosecker, 1997). In general, the types ofrotiganisms
found in bioleaching and biodesulphurization preess are the iron- and sulfur-oxidizingcidithiobacillus
ferrooxidans (previously Thiobacillus ferrooxidans the sulfur-oxidizingAcidithiobacillus thiooxidangpreviously
Thiobacillus thiooxidans and Acidithiobacillus caldus(previously Thiobacillus Caldug, and the iron-oxidizing
leptospirilli, Leptospirillum ferrooxidan&nd Leptospirillum ferriphilum(Coram, and Rawlings, 2002, Foucher et al.,
2003, Goebel, and Stackebrandt, 1994, HallberglLamktréom, 1994, Vasquez, and Espejo, 1997).dn bioleaching
experiments carried out by usifig ferrooxidansT. thiooxidansandLeptospirillum ferrooxidangn copper extraction
(Ziloue et al., 2003) and biodesulphurization hasbeen evaluated. It also evaluates the desulgdtion by chemical
methods (Ehsani, and Eghbali, 2007). In view of fdret that abundances low grade sulphuric mineran bBnd not
economically extraction by chemical methods, biokéag processes is the most important techniqueefement
extraction from low grade sulphuric ores and desirgpof air pollutant due of chemical methods. Tinuthis paper we

evaluated the role df. ferrooxidansandT. thiooxidanson pyrite biooxidation in pure and mixed cultuodshem.

2. Materials and methods

Pyrite was obtained from Ghanat Marvan Mine Kernteam). The mineral composition of ore by XRD method
consisted of: 7.46% pyrite, 1.82% sphalerite, 0dR4lcosite, 0.07% chalcopyrite and 0.02% covelfecording to
elemental analysis by XRF method, the ore contath28% Cu and 4.38% Fe. The ore was finely groongatticles

of lower than 75 mm in size for shake flask studies

Microorganisms: a pure culture @f ferrooxidansandT. thiooxidanswere obtained of Sarcheshmeh copper
mine. T. ferrooxidanswas grown in 9K medium (Silverman, and Lundgre®59) andT. thiooxidanswas grown in
317 medium (Chen, and Lin, 2001), was composednof/{) (NH,),SO, 0.3, K,HPQ, 3.5, MgSQ.7H,O 0.5, Cad
0.25 and tyndallized sulphuric powder 5.0. Mixedtune of T. ferrooxidansand T. thiooxidanscarried out in 317

medium.

All bioleaching experiments were carried out in 2BDflasks containing 100 ml specific medium anddsg.
In all experiments where inoculation was requie&% (v/v) inoculum’s of an active culture was used flasks were
incubated at 30°C on rotary shaker at 180 rpm. ©baamples had no bacterial treatment. Deionizatémwwas added

daily to compensate evaporation and during cultivaethe pH was always kept below 2.5.
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Ferrous iron content in solutions was measured topmia absorption (Varian 220 AA). Ferric ion
concentration determined with potassium thiocyarsgéectrophotometrically method (Oser, 1965). pHnefdia and
leachate solutions was measured by pH-meter (Metré®1) and number of bacteria, determined by MPRXhotk
(Oblinger, 1975) and produced sulphuric acid cantess calculated by titration with a 0.01 N NaOHusion at the
initial and final stages of each experiment. Alltbé data were analyzed statically using Microgoftel 2003 for

calculating mean and standard error.

3. Results

The results of pyrite bioleaching experiments stibwefigures 2, 3 and 4The results showed that mixed
cultures ofT. ferrooxidansand T. thiooxidansenhanced the dissolution of %drom pyrite (Figure 3), whereds.
thiooxidansalone did not oxidize pyrite (Figure 4). Theseaufigs shown that. ferrooxidanss more than efficient.
thiooxidansin pyrite oxidation (Figure 2) and it can be reled high content of & from pyrite andT. thiooxidans
cannot release Fefrom pyrite. Amount of F& in mixed cultures of bacteria is more than purdtuce of T.
thiooxidansand less thafT. ferrooxidanslt is clearly that in mixed cultures the presefdl. ferrooxidanscauses
pyrite oxidation.T. thiooxidansoccupies the active surface of ores thus it dseethe active surface that occupylby
ferrooxidans Thus efficiency of mixed cultures is less thamepeultures ofT. ferrooxidans Content of sulphuric acid

produced in mixed cultures of bacteria was highantpure cultures of each bacterium (Table 1).

Table 1: Sulphuric acid produced in pure and mixgtlres of bacteria (mmol)

T. ferrooxidans + T. thiooxidans 0.92
T. thiooxidans 0.36
T.ferrooxidans 0.19

4FeS, +150, +2H,0 - 4Fe* +8SQ,” +4H "

FeS +14Fe* +8H,0 - 15Fe* +2SQ,” +16H*

Production of sulphuric acid carried out by bottcteaa, thus amount of this acid is higher tharpime
cultures of each bacterium. ferrooxidansoxide the pyrite to ferrous ion and elementarypkute andr. thiooxidans
able to oxide the elementary sulphure produced bferrooxidans Mixed cultures of bacteria antl ferrooxidans
oxide ferrous ion to the ferric ion (Figure 1). Bhierric precipitation on the surface of pyrite chatrease oxidation of
pyrite and the amount of ferrous ion decreaseso Alfén layers of sulphure decrease the active searfa pyrite
oxidation. Production of sulphuric acid causes éasing pH and activity of bacteria on lower pH éasing (Figure

5). It was observed that volatilization of Fe fH)m pyrite is highly pH-dependent.
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Figure 1: Schematic diagram of activity bferrooxidansandT.thiooxidans
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4FeS, +150, + 2H,0 - 4Fe* +8S0,> +4H*
FeS +14Fe* +8H,0 - 15Fe* +2SQ,” +16H*
2Fe* +0, +4H" - 2Fe* +2H,0

Fe* +H,0 ~ FEOH* +H*

Fe* +2H,0 - Fe(OH), +2H"

Fe* +3H,0 - Fe(OH), +3H"*

Enhancement of Fe (lll) ions content were also olesk with mixed cultures of. thiooxidansand T.
ferrooxidans while this did not occur in pure culturesfferrooxidans The presence of iron (I1l) showed a negative
effect on the bacterial iron oxidation rate. In t@se of pure cultures @f ferrooxidanspyrite was oxidized to sulphate
because of the capacity of this culture to oxidiaéh iron (I1) ions and sulphure compounds. Feoits competitively

inhibited ferrous ion oxidation by the bacteriagiiie 6).
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Fig. 6. Ferric and ferrous ion concentration in pure geltof
T. ferrooxidans

4, Discussion

In spite of the large variety of potential organssthat can be used, the microbes that play the mpsirtant
roles tend to have certain properties in common Tdwsults showed thaf. ferrooxidansis the most important
microorganism for pyrite oxidizinglhis organisnbelongs to the group of chemolithotrophic bactefiae organism is
rod-shaped, non-spore forming, gram-negative, moéihd single-pole flagellated. Carbon dioxide amimonium is
used as carbon and nitrogen sources (Johnson, Ra98ings, 2005). Althougfi. ferrooxidanshas been characterized

as being a strictly aerobic organism, it can alsmvgon elemental sulphure or metal sulfides undexi conditions
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using ferric iron as electron acceptor (Pronk et 4992, Ohmura et al. 2002). This bacterium hasnbmore

extensively studied than any other biomining organand was also the first to have its genome segdefBarreto et
al., 2003). This organism obtains their energyHeydxidation of either iron or reduced inorganitfilsucompounds and
volatilization of metals from minerals or their aamtrates is believed to be largely a chemicalgs®sthat is due to the
action of ferric iron and protons depending ontfiaeral being treated. Although some microorganianescapable of
using both energy sources, a combination of iroidinig and sulfur-oxidizing microbes such sthiooxidansoften

works best in sulphuric acid production. The prdaurcof sulfuric acid in solution means that thgamisms are acid

tolerant.

Sulphure and iron oxidizing bacteria oxidize thdpburic ores with two types of mechanisms which are
involved in the microbial mobilization of metals shheen proposed (Tributsch, 2001, Schippers, and,SE099).
Microorganisms can oxidize metal sulphides by direechanism obtaining electrons directly from tleluced
minerals. Cells have to be attached to the mingueflace and a close contact is needed. The adsorpticells to
suspended mineral particles takes place within tagar hours. The following equations describeatineechanism for

the oxidation of pyrite.

Direct:
2FeS, + 70, + 2H,0 - 2FeSQ +2H,SO,

The oxidation of reduced metals through indirecthamism is mediated by ferric iron (eoriginating from
the microbial oxidation of ferrous iron (Bg compounds present in the minerals. Ferric iroan®xidizing agent and
can oxidize metal sulphides and is (chemicallyuoed! to ferrous iron which, in turn, can be micedloixidized again.
In this case, iron has a role as electron caiftieras proposed that no direct physical contaotisded for the oxidation

of iron. The following equations describe indiree¢chanism for the oxidation of pyrite.

Indirect:

4FeSQ +0, +2H,S0 2Fe,(SO,), + 2H,0

o b f5ERgsas
FeS, + Fe,(SQ,), O TFTOAIT , 3FeSQ +2S

2S+30, + H,0 0 "Y' HF -, 2H,S0O,

However, the model of direct and indirect metakhgag is still under discussion. Recently, this lodas
been revised and replaced by another one whiclotisflependent on the differentiation between dised indirect
leaching mechanisms (Rawlings, 2005). Cells haveeamttached to the minerals and in physical contdit the
surface, cells form and excrete exopolymers, tieespolymeric cell envelopes contain ferric iron gamands which
are complexed to glucuronic acid residues. Thesepart of the primary attack mechanism, thiosulfatormed as
intermediate during the oxidation of sulfur compdsinsulfur or polythionate granules are formedhm periplasmatic
space or in the cell envelope. Thiosulfate andesaaf sulphite have been found as intermediateésgltine oxidation

of sulfur. Sulfur granules have been identifiedceasrgy reserves in the exopolymeric cap3uléhiooxidanschemical
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oxidationT. ferrooxidansL. ferrooxidanghiobacilli around cells off. ferrooxidangduring growth on synthetic pyrite

films.

The following equations summarize the oxidation haadsms thiosulfate mechanism (Figure 7). (Foumd fo
FeS, MoS,, and WS):

FeS, +6Fe* +3H,0 - S,0,- +7Fe® +6H "

S,0,°- +8Fe* +5H,0 - 2S0Q,*- +8Fe*" +10H "
Polysulfide mechanism (Figure 8) (found for PbSFE€R, ZnS, Mn$, As,S;, and AgSy):

2MS+2Fe® +2H* - 2M? +H,S, +2Fe*
H,S, +2Fe* _ 025S, +2Fe® +2H"

025S, +30, +2H,0 - 2SQ*- +4H "

In the case of the polysulfide mechanism, volattian of the acid-soluble metal sulfide is throgbombined
attack by ferric iron and protons, with elementalfis as the main intermediate. This elementalwsui$ relatively
stable but may be oxidized to sulfate by sulfurd@ing microbes such a#écidithiobacillus thiooxidansor
Acidithiobacilluscaldus The ferrous iron produced may be reoxidized tadéron by iron-oxidizing microorganisms
such agl. ferrooxidansor bacteria of the genetaeptospirillumor Sulfobacillus The role of the microorganisms in the
volatilization of metal sulfides is, therefore, poovide sulfuric acid for a proton attack and tepehe iron in the
oxidized ferric state for an oxidative attack om thineral. In thiosulfate mechanism electrons exesferred from the
membrane-located cytochrome c 2 (Yarzabal et @02Pto rusticyanin and then along one of two pafte downhill
path is via cytochrome c4 (Cytl) to cytochrome @§3pia-Ayme et al., 1999) or the uphill, reverseatton transport
path via cytochrome c4 (CytAl) to a bcl | complenxdaa NADH-Q oxidoreductase (Elbehti et al., 2000).
ferrooxidanshas up to twelve cytochrome c (Yarzabal et al02@nd a variety of cytochrome oxidases some a¢hwvh
appear to play different roles depending on whettwr or sulphure is being oxidized (Brassuer et 2004). The
NADH is responsible for mercury reduction using &ri mercuric reductase and the cytochrome aa3qsined to

reduce mercury via the unique iron dependent mesimadiscovered iff. ferrooxidangSugio et al., 2003) (Figure 7).

In polysulfide mechanism Thiol groups of outer meame proteins are believed to transport the sutfithe
periplasm where it is oxidized by a periplasmic fiauldioxygenase (SDO) to sulfite and a sulfite atoe
oxidoreductase (SOR) to sulfate (Rohwerder et24lQ3). Although other cytochrome oxidases are pteseba3
cytochrome oxidase andoal Il complex together with bBd-type ubiquinol oxidase are believed to play thgomeoles
during sulfur oxidation (Brassuer et al., 2004, \aladt al., 2004) (Figure 8).

H. Salari et al., Pyrite oxidation by using Thioliars ferrooxidans and Thiobacillus thiooxidanspare and mixed cultures



122 Biological Diversity and Conservation +2 (2008)
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cytoplasm pH 6.5 cytoplasm pH 6.5
Fig. 7. Model of the iron electron transport pathway of Fig.8. Model of sulphure oxidation electron transpotthpay of
T. ferrooxidangPronk, et al, 1992; Sugio, et al, 2003; Wakaalg2004) T. FerrooxidangPronk, et al, 1992; Sugio, et al, 2003; Wakagle2004)
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Abstract

In this study, the effects of lead (Pbdbne of the significant environmental pollutam, mitotic divisions of
Anatolian Black pine was investigated. Differenincentrations (300puM, 500uM and 700puM*®hof lead were
applied. Due to the increase of the lead conceotrsitcell division was decreased, several mitticmalies such as c-

mitosis, lagging chromosomes, multipolar anaphasdschromosome bridges were increased.

Key words: Toxic, Lead, Mitotic cell division, Pinus, Pine

1. Introduction

Woody species can be very sensitive to moderateertrations of heavy metals. These elements mayceed
biomass accumulation in tree seedlings. Inhibit growth, decrease the availability of essentiahednts and modify
root morphology and architecture, compromising rcaghacity to explore soils . The excess or defoyjenf essential
metals may also inhibit protein and enzyme functamd thus impair photosynthetic electron transpbthe reaction
centers. Heavy metals may indirectly affect segdperformance by reducing plant ability to access ansport soll

resources, particularly water (Fuentes et al., 2007

Among non-nutrient heavy metals, Cd and Pb arentbst widespread. Most of Pb and Cd contamination
results from four human economic activities: bugniigquid and solid fuels, smelting and foundry warkewage high
in Pd and Cd, and soil-applied chemicals, includiengilizers. Pb enter food chains mostly from pé&rwhich often
accumulate heavy metals to concentrations exceeifieg levels in the soil by many times. Plant aafies to
accumulate heavy metals and tolerate their abumdare species-specific traits. Based on these pégacities, plant-
derived technologies were worked out to decontataitiee environment of the heavy metals. In addjtiba plants are

used as indicators sensitive of soil pollution widavy metals (Seregin at al., 2001).

* Corresponding authot Haberlgmeden sorumlu yazar: bitkilerim@gmail.com
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Uptake of this metal can cause destructive chamgpkants, in particular, inhibition of root growttvhich is

considered to be one of the earliest morphologiffatts of metal toxicity (Samardakiewicz et alQ2p

Pb produces mitotic disarrays, such as C-mitossylting in a higher metaphase percentage. Thdtresu
resembles the weak effect of colchicine. Pb caulisarray in the pattern of the mitotic cycle andduces
chromosome aberrations, such as the developmeanicobnuclei, chromosome bridges, chromosome staddgnetc..
Other metal ions, such as*AICFP*, CU#*, C&*, zr**, Ni**, and HG"* produce similar effects (Seregin et al., 2001).

The air and soil contaminations cause direct dano@diee vegetative and generative organs of plastaell
as influence physiological processes. Gaseousollitants, by acidification of soil, induce changests chemical and
mechanical properties and release harmful metal, ivhich in turn damage the soil microflora and oryiizal fungi.
These adverse changes affect the vitality andlifgrtf trees. This is manifested in the casePafius sylvestrisn
decreased biomass increments, linked to a signifieonomical loss, decrease in seed productiod, thair
diminished germination. When stress caused by tfletipn exceeds a certain level, then individuaks and whole

tree stands start to declinérgs-Gowacki et al.,2006

2. Materialsand methods

The Black Pine B. nigra ssp.pallasiang seeds used in this study were collected from AhadtUniversity
campus. The experiments were carried out in pleowip chambers (MLR-350 Model Sanyo, Japan). Ferdiration
of the experiments a constant temperature (+25%@) photo-period of 8 hours light, 16 hours darkne&se

maintained.

300pM, 500puM and 700uM concentration of lead ¢t (PbC}) were prepared with distilled water. Planted
petri dishes were filled with 9 ml of lead solutioantaining different lead concentrations. Congaups were filled

with only distilled water. They were covered angti@to plant growth cabinet for 5 day.

The root tips of germinated seeds were cut and Vigeel in acetic acid-alcohol (1:3) for 24h and eer
transferred in 70 % alcohol and stored in the &idgor mitotic preparation, root tips were remofrean alcohol and
washed with tap water and hydrolised with 5 N H&I50 °C for 15 min. Then it was dyed with Feulgeactive for
1h. After that the root tips were kept in tap wdter15 min. Finally the last parts of root tips el dyed very densely
were cut and their crushing preparates in 45 %iaaatid were made. Specimens were observed wittgtd |

microscope and photographs taken.

The results are expressed as means + standard €herdata were compared with ANOVA test using a

significant level of p<0.01.
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3. Reaults

Mitotic index was decreased with inrease of leagceatration. Abnormalities in root tips exposedetad and
control group were observed. Mitotic division numb&s decreased in treatment groups accordingritsaiggroup in
Table 1 and 2 (p<0.05). When compared with comgrolp , mitotic index was significantly decreasgdiepending on
concentration of lead in mitotic index results oéatment groups (p<0.05) (Table 3 and 4). In diffirlead
concentration, a relationship was found secondeggmagroups (Figure 1). In different lead concetitrg a relationship

was found fisrt grade in groups (Figure 2).

Table 1. ANOVA results of mitotic division

Sum of df Mean square F Sig
Squares
Between Groups 37978,267 3 12659,422 19,233 ,000
Within Groups 36860,133 56 658,217
Total 74838,400 59
Table 2. Mitotic division of treatment groups aatiog to control group
Dunnett t testi (2-sidedl) | 2 1 -33,5* 9,37 ,002
1 -52,00* 9,37 ,000
1 -67,563* 9,37 ,000
Table 3. ANOVA results of mitotic index
Sum of Squares| df Mean square F Sig
Between Groups 6029,950 3 2009,983 26,986 ,000
Within Groups 4170,991 56 74,482
Total 10200,940 59
Table 4. Istatistical results of mitotic index nedtment groups compared with control group
Dunnett t testi (2-sided) | 2 1 -7,88473* 3,15134 ,041
1 -18,16540* 3,15134 ,000
4 1 -26,42407* 3,15134 ,000
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Figure 1. Results of regression analyse of nornvédidg Figure 2. Mitotic index of groups
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4. Discussion

In this study, it was investigated cytogenetic effeof lead chloride on root tip cells dPinus nigra ssp.

pallasianaseed.

It was found that cell division was inhibited bytechloride. It caused chromosomal changes andaiaref

division was affected. Mitotic index decreased iyréasing of lead concentration.

In parallel with our findings, cytological analysdemonstrated numerous aberrations of chromosomes i
meristematic root tissue of seedlings developethfseeds collected from trees in the polluted arée. aberrations
included chromosome bridges and stickiness, latygaetarded and forward chromosomes, and thejnfeats (Prus-
Gowacki et al.,2006)There are many study about lead which affects pldntthese studies, lead causes decreases of
seedgermination and root elongation, inhibits hbidlsgsis of chlorophlly and photosynthesis andcédfeell structure
and chromosome (Munzuroglu et al., 2000 and Kital.2005).

There are reports on the inhibitory effect of leamhcentrations on the germination of seed$b&seolis
vulgaris Pisum sativunandBrassica napusar. zerowy. Inhibiting effects of lead for seedrgmation were observed
pollen germination and also pollen tube elongatkeor. example; this effect was observed on polléri3wercus cerris,

Picea abies, Pinus nigrandMalus sylvestrigKiran et al.,2005).

In conclusion, the result of this study showedt tlead concentrations significantly increase mitatell
division so that decrease mitotic index and alseseavarious mitotic abnormalities. Our findings atdead are parallel
with other investigations in many plant speciese§éhdata show that lead damages development ofsylad so that

leads loss of crop.
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Observed chromosomal abnormalities were shownguarEi3.

Figure 3. Mitotic cell abnormalities by lead . A)y@€hromosome bridges B) multiple polar anaphase-B}CGbreaking

chromosomes E) micronuclei F) c-mitosis |) fragneeimiucleus
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