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POLLEN MORPHOLOGY OF TURKISH CENTAlIRIUM 

HILL. (GENTIANACEAE) 


N. Miinevver Pmar* 

Received 10.8.1998 

Abstract 

Pollen grains of 9 taxa the genus Centaurium Hill. (Gentiallace,1e), have been 

examined in detial comparatively by using light microscopy (lM) and scanning electron 

microscopy (SEM). Pollen description of each taxon has been given. C. e ylhraea Rafn., 

C. renuiflorum (Hoffmanns & Link) Fritsch., and C. plllcizellwn (SW~ '1Z) Druce are 

similar in pollen morphology. C. spiratwn (L.) Fritschen and C. marilim.lm (L.) Fritsch 

with pollen morphology can be differentiated from the other species. 

Key Words: Centaurium. Gefllianaceae. Pollen morphology. 

Introduction 

The genus Cenlaurium Hi\\ (Genr ianaceae is rcpr~nted by 5 species and f., ~ub<;pccie<; in 


f lom of Turkey [11. The taxa are classified only on the basis of corolla colour and 


infloresoens structure. According to Jacobsen [I] there are difficulties in th e: separation of 


subspecies belonging to C. erytlzracea Rafn. and C. tenuiflorum (HofTmanns & Link) Fritsch. 


There are few studies in pollen morphology of Cenlaurium. Punt and Nienhuis [2] give the 


pollen descriptions of the European members of the family Gentianaceae and lace them into 


8 pollen types (Genrianella detansa type, Genliana pneumanantlze type, Centallriwn 


pu/chellum type, LamalOganium rotatum type. Gentianella campestris type, Cicendia 


./iIi/armis type, B/ackstonia per/oliara type and Gellliane/la lellella type). 


!n (his study, pollen morphology 0 all Anatolian Celliaurillln species is exami led by LM and 


SEM and then compared with the pollen types detlned by Punt and Nienhuis. I( is also aimed 


(Q provide some palynological help in the taxonomy of the genus. 


* An ara University. Faculty of Scil:nces, Department of Biology, 06100. Tandoga . Ankara. Turkey. 

http:marilim.lm
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Materials and Methods 

Plant materials were received from the herbaria of ANK (Ankara University) and HUB 

(Hacettepe University). 

Pollen grains were prepared according to the acetolysis method as described by Erdtman (3). 

The light microscopical work was done with a Nicon microscope (1 OOx). Data on size have 

been based on the measurements of 20 pollen grains for each taxon. A Leitz-Wetzlar 

microscope was employed for photographing. 

The a;r-dried material for SEM was coated with gold. Scanning electron mi ;mgraphs were 

lak.:n with a Jeol 100 eXII microscope. 

Terminology mainly follows Erdtman [4] with some addional terms from PuN and Nienhuis 

[2). 

Specimens investigated 

[in the order given by Jacobsen (1)] 

Centaurium erylhraea Rafn subsp rumelicum ElaZlg H. Evren 359 (ANK) 

C. elythraea Rafu subsp. erylhrae 	 Artvin A.Duzenli 8,;0 (ANK) 

C. elylhraea Rafn. subsp lurcicum 	 Yozgat R ilarslan 495 (ANK) 

C. erythraea Rafn. subsp rhodense 	 Manisa H. Pe~men ) 978 (HUB) 

C. pll/che/lum (Swartz) Druce 	 Konya E.YurdakuIGI 36 (ANK) 

C. 	tenuiflorum (Hoffinanns & Link) Fritsch subsp. 


tenuijIorum Antalya Davis 503 (ANK) 


C. lenuijIorum (Hoffmanns & Link) Fritsch subsp. 


acutiflorum AydlT\ H. Pe~men 867 (ANK) 


C. spicatum (L) Fritsch 	 Antalya H. Pe~men 4918 (ANK) 

C. maritimum (L) Fritsch 	 Bolu M. Aydogdu 288 (ANK) 
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Results 

Pollen descriptions 

Centaur;lI", erythraea Rafo subsp. ,.umelicum (Figs l.a-d) 

Pollen class: 3-Zonocolparate 

PIE ratio: Prolate-spheroidal 

Apertures: Ectoaperture-Colpus, long, broad and deeply sunken; margins di stinct, slightly 

irregular, ends acute; col pus membrane smooth. Endoaperture-There is a distinct H­

endoaperture, legs short, central part circular, margins distinct and granular. 

Exine: Thick. Sexine about as thick as nexine. 


Ornamentation: Tectate, supra-striate. Striate short, less dense; mun broad, often 


anostomosing; parallel to col pus. 


Measurements: P 29.8 11m; E 28.8 11m; polar exine 3.8 11m, equatorial exine 2.7 11m; Clg 

28.5 11m, Cit 5.3 11m; Pig 5.7 11m, Pit 5.3 11m; Apocolpium 6 flm. 

C. erytl"aea Rafn. subsp. erythraea (Figs I.e-i) 


Pollen class: 3-Zonocolporate. Sometimes 4 pantocolporate (%3). 


PIE rat io: Oblate· spheroidal 


Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slight·ly 


irregular, ends acute; colpus membrane smooth. Endoaperture-There is a distinct H­

endoaperture, legs short, central. part circular, margins distinct. 

Exine: Thick. Sexine about as thick as nexine. 


Ornamentation: Tectate, supra-striate. Striate fine; muri narrow often anastomosing; 


parallel to col pus, curved near poles; perforation very small. 


Measurements; P 26.4 11m; E 26.4 11m; polar exine 311m, eequatorial exine .\ 11m; Clg 23 .3 

.L1m , Cit 5 11m ; Pig 5 11m, Pit 5 11m ; Apocolpium 5 flm . 

C. erythraea Rafn. subsp. tllrciellm (Figs l.j-n) 

Pollen class: 3-Zonocolporate 
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PIE ratio: Prolate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d:stinct, slightly 

irregular, ends acute; colpus membrane smooth. Endoaperture-Therc is a 1- ;;s distinct H­

endoapertun; legs short, central part circular, margins distinct. 

[xine: Thi k. Sexine a little thicker than nex ine. 

Ornamentation: Tectate, supra-striate. Striate fine; muri narrow, often 'il1astomosing; 

perpendicular to pore and parallel to col pus at poles; perforation wide. 

"easurements; P 26.6 I-lm; E 2S.3 !-lm; polar exine 3.9 !-lm. equatorial exine 2.9 fim; Cig 26 

j..lm, e lt S.3 flm; Pig 4.3 11m, Pit 4.3 !-lm; Apocolpium S flm. 

C. erythraea Rafn. subsp. rhodense (Figs I.o-s) 

Pollen class: 3-Zonocolporate 

PIE ratio: Oblate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d i,tinct, sl ightly 

irregular, ends aCUle; colpus membrane smooth. Endoaperture-There is " distinct H­

cndoaperture, legs short, central paFt circular, margin s distinct. 

Edne: Thick. Sexine a little thicker than nexine. 


Ornamentation: Tcctate, supra-striate. Striate fine; muri narrow, often anastomosing; 


parallel to col pus at mesocolpia; perforation wide. 


Measurements; P 34.8 11m; E 35.8 11m; polar exine 3.3 !-lm, equatorial exine 4.1 !-lm; Cig 

31.2 !-lm, Cit 5.7 Ilffi; Pig 6.8 flm, Pit 6.2 flm; Apocolpium 9.9 flIT}. 

C. pulchellum (Swartz) Druce (Figs 2.a-c) 

Pollen class: 3-Zonocolporate 

PIE ratio: Prolate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d;stinct, slightl 

irregular. ends acute; colpus membrane smooth. Endoaperture-There is a distinct H­

cndoapertu re, legs short, central part circular, margins distinct. 
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ExiJle: Thick. Sexine about as th ick as nexine. 

Ornamentation: Tectate, supra-striate. Striate fine ; muri narrow, often anastomosing; 


parallel to colpus, curved near poles; perforation wide. 


Measurements: P 32.5 Ilm; E 29.8 Ilm; polar exine 3.8 Ilm, equatorial exiliC 2.5 Ilm; Clg 


30.5 Ilm, CIt 5.3 11m; PIg 5.3 Ilm, PIt 5.5 !-1m; Apocolpium 6 flm. 

c. tenuiflo,um (Hoffmanns & Link) Fritsch su bsp. tenuijI0'14m (Figs 2.f-k) 

Pollen class: 3-Zonocolporate 

PIE ratio: Prolate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slightly 

irregular, ends acute' colpus membrane sm.ooth. Endoapcrture-There is a distinct H­

endoaperture, Icgs short, central part circular, margins distinct and less granular. 

Exine: Th ick. Sexine ahout as thick as nexine. 


Ornamentation: Tel:tatc, supra-striate. Muri thin, running parallel to colpi, frequently 


anastomosing; perforation wide. 


Measurements: P 30.4 11m; E 27.4 ).1m; polar ex ine 3.5 !-1m, equ.atorial cxin: 2.4 11m; Clg 

27.8 11m, It 5.6 11m; Pig 3.8 11m, Pl14.1 !-1m; Apocolpium 5,5 f.lm. 

C. tenuijIorum (t1offmanns & Link) Fritsch subsp. acutifloTum (Figs 2.I-r) 

Pollen class: 3-Zonocolporate 

PIE ratio: Prolate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slightly 

irregular, ends acute; colpus membrane smooth. Endoaperture-There is a distinct H­

endoaperture, legs short, central part circular, margins distinct and granular. 

~xJne : Thick. Sex inc about as thick as nexine. 


Ornamentation: Tectate. supra-striate. Striate fine: muri narrow. often anastomosing: 


perpendicular to pore and parallel to colpus. curved near poles; perforation wice. 
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Measurements: P 28.4 11m; E 17.4 11m; polar exine 2.9 flm, equatorial exine 2.3 fin!; Clg 

26.3 flm , Cit 5.8 flm; Pig 5.S f.lm, Pit 6 flm; Apocolpium 5.8 11m. 

e. spicatum (L) Fritsch (Figs 3.a-d) 

PoUen class: 3-Zonocolporate 

PIE ratio: Oblate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d i$linct, slightly 

Irregular, ends acute; colpus membrane smooth. Endoaperture-There is a (.;ss distinct H­

endoaperture, legs short, central part circular, margins distinct. 

Exine: Thick. Sexine about as thick as nexine. 

Ornamentation: Tectate, supra-striate. Striate fine; muri narrow, often anastomosing; 

perpendicular to pore and parallel to col pus, curved near poles; perforation wide. 

Measurements : P 26.4 11m; E 26.4 11m; polar exine 3.9 11m, equatorial exille 2.5 f.lm; Clg 

25.3 flm, CIt 6.3 f.lm; Pig 5.4 f.lm, Pit 6.8 Jlffi; Apocolpium 5 f.lm. 

C. maritimum (L) Fritsch (Figs 3.e-j) 

Pollen class: 3-Zonocolporate. Sometimes 4-pantocolporate (%2). 

['IE ratio: Oblate-spheroidal 

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d istinct, slightly 

irregular, ends acute; colpus membrane smooth. Endoaperture-There is a kss distinct H­

endoaperture, legs short, central part circular, margins distinct. 

Ex.ine: Thick. Sexine about as thick as nexine. 

Ornamentation: Tectate, supra-striate. Striate fine; muri narrow, often anastomosing; 

perpendicular to pore and parallel to col pus, curved near poles; perforation wide. 

Measurements: P 29.2 f.lm ; E 29.5 f.lm ; polar exine 3. 1 f.lm , equatorial exiliC 2.5 11m; Clg 

27.2 flm, Cit 4.4 11m; Pig 4.2 11m, Pit 5.3 f.lm; Apocotpium 5.5 f.lm. 

Discussion and Conclusion 

All CCIlIQurium species studied are radially symmetrical, isopolar, proL:lIt.: -spheroidal (,r 

oblate-sphero idal and usually tricolporate. It is di fficult to separate the spe~ ies from each 

olh'r on palynological grounds under LM since they appear to be homoger:ous. However, 

there are, though small, differences in endoapcrture features and the sexi :1e/nexine ratio 

(Table I). The H-endoaperture is distinct in C. el)'lh raea subsp. erylltraec, C. el}"lhra2a 
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subsp. rhodellse, C. erylhraea subsp. I1lmeliCllIl1, C. plllchel/um, C. lell1t ~flon/ln subsp. 

lelluijlorum, C. lenuijlorum subsp. aCLllijlorum whereas it is less d istinct in C. el),thraea 

subsp. lurciLlm, C. spica/um and C. mari/imulII. Punt and Neinhuis [2] also notl'! that there is a 

distinct H-endoaperture in the European C. ery,thraea and C. pLllchellum. Witl l respect to the 

sexine/ncxine ratio, the sexine is thicker than the nexine only in C. el)'thraea subsp. fll rcium 

C erylhraea subsp. rhodense and C. maritimum but the ratio is almost I in all .)ther taxa. 

SEM micrograph of all the taxa examined show that the surface of pollen grains lS 

characterized by striate sculpturing. In C. erylhraea subsp. erythraea (Figs I .h-i), C. 
tenuijlorum subsp. lelluif/onlln (Figs 2.j-k), C. tellllif/orum subsp. aCIiIif/orum (Figs 2.p-r) , C. 

pLllchellllm (Figs 2.d-e) and C. erythraea subsp. rhodense (Figs l .p) the strial' are parallel to 

the eolpi. In C. erythraea subsp. rumelicum (Figs I .e-d), on the other hand the striate are 

parallel to colpi but the striate are shorter than 10 other taxa The directio:1 of the striae, 

however, changes over pollen grains in C. eryllzraea subsp. IUrcium (Figs l.j-:l), C. spicatum 

(Figs 3.e-d.) and C. maritimum (Figs 3.i-j), perpendicular to the pores at m('socolpium and 

parallel to the colpi towards the poles. 

In this study, 4 pantocolparate pollen grains and great variations in pollen , ize have been 

observed in C. el)Jthraea subsp. erYlhraea (20.1 x20.2 11m - 35.6-35.1 !-1m) anci C marilllmwll 

(22.4x21. 9 ~lm - 38.5-39. 1 11m), suggesting pOIl OJl heteromorphism. 

Jacobsen [11 points out that more detailed works should be carried out on C el:l'thraea and C. 
tenui.flonlm. In conclusion, this results reveals that C elythraea subsPe,: ies (with the 

ex..ception C. erythraea subsp. !IIrciCllm) and C tenllif/ornm subsps., "I' which have 

systematic problems, can be difficult to separate palynologically. In addition, C. ery'lhraea, C. 

!811Clijlorllm and C pllJchellllm are Similar in pollen morphology. But C. spicalum and C. 

marilimum with pollen morphology can be differentiated from the other species. In addition, 

C. erYlhraea subsp. turcicllm is similar to C. spicatllm and C. marilir,!IIm in pollen 

morphology. 

This study has revealed that all of Cen/cwrium species should be placed in. C puichellum 

:;'pc of Punt and l'<ienhuis (2) on the basis of H-endoaperture structure and, characterised by 

the presence of supra-striate ornemantation. 
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Tabl~ l. Dimensions und morpholoKical varillliull in pollen or C.tllIIllrium Hill. 

TAXON Size I'XI:: Sh~p~ Exine Ihid,"css 

(flm) 

Scxincl nex ine Scu lpture Riugc orienlalion % lricolponlh: % IClrncolparalac ECloupcrture 11. EndUllpcn urc 

C cr)'lhruea 
subsp. rumelieum 

29.8-28 .8 Prolsle­
spheroidal 

2.7 Sexinc about as 
Ihie\( as ne~ i ne 

Supra-slri.le Short, less dense 100 Lona. broad Di. tincl 

C. t!rylhr{JelJ subsp. 
erYlhra.a 

26.4-26.4 ObI81~-sp-

heroidal 
3 Sexine abo..,1 .s 

thick as nexim: 
Supra-strlo.lC P.,..lIcl to colpus 

curved ncar poles 
97 3 Lon~ broad Distinct 

C. "),liJ,,,",, 'ubsp. 
Jurcium 

26.6,25.3 Prolate­
spheruidal 

2.9 Sexino a linle 
Ihic~cr than 
nexine 

Supra-striate P.:rpcndkulllf io 
pore and putaH d 10 
col pus at polc ~ 

100 1.0I1~ broad Less-dislinct 

C . •rylil,,,.,, subsp.. 
rh()d~'b't! 

34.8x35.8 Obl.l<­
spheroidal 

4.1 Sexinc a little 
th icker Ihan 
nexin~ 

Supra-striate Parnld to colplCl Mt 
mcsocolpia 

100 Long, broad Distin<;l 

C. plllchdlulII 32.5>29.8 Prolate­
spheroiual 

2 .5 Sexino about as 
Ihick as nexine 

Supra-slriale Paralel w oolpus 
curved ncar poles 

100 - Long, broad Distinct 

C. 1.".ij)orulII sub.p. 
lelUJijlorwII 

30.4<27.4 Prolate-
spheroidal 

2.4 Sexinc aboul as 
thick as nexinc 

Supra-slr iale RUllninll purulkllo 
""Ipi 

100 Lonll, brunu Dislinct 

C u"uijlurulIJ subsp. 
QCUlijlurUJII 

28.4 ><27.4 Prolat.,. 
sphcruidaJ 

2.3 Sex in" about .s 
thick as nexinc 

Supra-slrlate Pcrpcnuicular 10 
pore and parallel 10 
colpus ncar poles 

100 Long, broau Dislincl 

C ~pjl.:iJIUI/t 26.4 <26.4 Oblate· 
spheroidal 

2.5 Sc,ine ahout as 
thicl as nc,illc 

Supm-slriah: Perpendicular tu 
pore and paralld to 
col pus ncar poles 

100 l.ong. bruad Les>-uislincl 

C flIul'ilimum 29.2x29.5 Oblate­
sphcroi<.lul 

2.5 Scxin~ a liltle 
Ihicker than 
nCKim: 

Supra,slriale Perpcndicular 10 

porc and parallel tu 
col pus nc3r poles 

98 2 

----­

I.ung. broad 

- -

Less·distincI 

' I · • . 
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f!ryrhraea subsp. 

section: out line in polar view LM (c) Omamelllation in equatorial view SEMX3000 (d) 

Ornamentation in polar view EMX 10.000. 
(e-i) C. eryrhraea subsp. erythraea e optical cross-section: outline in equatorial wiew LM tf) 

Endoaperture LM {g) Optical (:ross-section: outline in polar view LM (h) OrnementalioD in 
equatorial view SEMX3000 (i) Ornamentation in aperture SEMXIO. OOO. 
(j-n ) C. .!rythraea subsp. rurcicum (j) Optical cross-section; outline in equatorial view and 

. endoaperrure LM k) Optical cross-section~ outline in polar view LM (I) Ornament tion 10 

apocolplum L\1 (m) Ornamentation in equatorial view SEM)(2000 (m ) Ornamentation in 

mesocoipi um SEMXIO .OOO. 
(o-s) C. erylhraea subsp. rhodense (0 ) Optical cross-section; outline in equatorial vIew LM (p) 

Endoaperture LM (r) Optical cross-section : outline ill polar view LM (5) Ornamentation in 

apocolpium LM. 
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· Uk~~- P 
Fig 2 (a-e) C. puiche/lum (a) Endoaperture LM (b) Optical cross-section; outline in polar view 

LM (e) Ornamentation in apocolpium LM (d) Ornamental in equatorial view SEMX3000 (e) 

Ornamentation in mesocolpium SEMX6000. 
(f-k) C. tenuiflorum subsp. tenuijlorum (f) Optical cross-section; outline in equatorial view LM 

(g) Endoapenure LM (h) Optical cross-section: outline in polar view LM (i) Ornamentation in 

apocolpium LM (j) Ornamentation in equatorial view SEMJOOOO (k) Ornamentation in 

mesocolpium SEMX5000. 

(I-r) C. tenuijlorum subsp. aculijlorum (I) Optical cross-section; outline in equatorial view LM 

(m) Endoaperture LM (n) Optical cross-section; in polar view LM (0) Ornamentation in 

apocolpium LM (p) Ornamentation in equatorial view SEMX3000 (r) Ornamentation in polar 
view SEMXIO.OOO. 
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Fig 3 (a-d) C. spicQwm (a) Optical cross-section; outline in equatOrial iew LM CP) 
Ornamentation in mesocolpium LM (c) Ornamentation in equatorial view SEMX3000 (d) 

Ornamentation in mesocolpium SEMXIO.OOO. 
(e-j) C. maritimum (e) Optical cross-section; outline in equatorial view LM (f) Endoaperture LM 

(g) Optical cross-section; outline in polar view LM (h) Ornamentation in apocolpiwn LM (i) 

Ornamentation in equalOrial view SEMX2000 (j) Ornamentation in mesocolpium SEM.XIO.OOO. 
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POLLEN MORPHOLOGY OF SEIDLITZIA Bunge, AELLENIA 
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Abstract 


Pollen grains of 6 genera of the tamily Chenopodiaceae have been examined in detail 

comparatively by using light microscopy (LM) and scanning electron microsc(t[lY (SEM). 

Pollen description of SeidlilZia Bunge, Aellenia Ulbrich, Noaea Moq, Cyathobu ·j Acllen, 

P ./rnsimonia Bunge and Halanthium Koch have been given. Pollen grains of eact genera are 

radially symmetrical, isopolar and pantopolyporate. These taXa have sunken pores and 

dist inctly convex mesaporiaJ exine. The genera have been diveded into 3 IYpes on the basis of 

pore number. 

Key Words: Pollen, Pollen morphology, Seidlilzia, Aellenia. Noaea. Cyathobasis. Pel rosifTl()nilJ, 

Halanlhillm, Chenopodiaceae. 

lndroduction 

SeidlilZia Bunge, Aellenia Ulbrich, Noaea Moq, Cyathobasis Aellen, Petrosimonia Bunge and 

Halanthium Koch belonging to the fam ily have been revised by Aellen [ I] in Flora of Turkey. 

Thc geneni have been differentiated only on the basIS of plants hairy or glabro~ Seidlilzia 

Bun~e, Aellenia Ulbrich, Cyathobasis Aellen are represented by one species; Noae.( Moq. and 

PeJrosimonia Bunge arc represented by two species and Halanthium Koch is represem..;d by three 

~llecies Ln Turkey. Cyalhobasi. jruticulosa Bunge) AeHen and Petrosimonia nigde ' flSis Allen 

are endemic species in Turkey . 

*Ankara University. FacullY of Sciences, Department of Biology, 06100, Tando~an. Anlca Turkey. 
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Pollen morphology of these genera have received linle attention from investigators. Aellenia 

glauco (M. Beib.) AeHen was examined by Nowicke (4) through scanning electron microscope 

(SEM). Ultrastructure of pollen ex ine of Aellenia glauca was dcscripted by Sbrvarla and 

'owicke (8). 

The objective of our research is to shed some light on the pollen morphology of th .~se gene~ 

under both light (LM) and scanning electron microscopes and provide help in the seperation of 

the genera. 

Materials and methods 

Polliniferus materials were taken from Ankara University Herbarium (ANK), Gazi University 

Herbarium (GAZi) and Hacenepe University Herbarium (HUB). The collections are 'i sted under 

" Specimens investigated" , foll owing the sequence of Aellen [I]. 

For LM study, the pollen slides were prepared according to the tecnique of Wodehocse (W) (9). 

A Lei tz-Wctzlar microscope was used for examination (Ocular x 16, objecti\ c x 100). 

Measurements were taken statistically. In order to estimate the pore number, the met hod by Mc 

Andrews and Swanson [3), based on the ratio of d i bnce between centers of adjancel;t pores (C) 

and the diameter of the grain (D) was followed. Photographs were taken with a Leitz Phan-photo 

microscope. 

For SEM study. unacetolysed pollen grains were transferred to stubs and covered witb gold. Jeol 

100 XII electron microscope was employed for SEM studies. 

Terminology follows that of Faegri and Iversen (2). 

Specimen Investigated 

Seidli~/ ajlorida (Bieb.) Bunge Motila ANK 

Aellel/io gil.wLQ (Bieb.) Aellen 

Noaea Inucronata (Forssk.) Aschers & Schweinf 

EI7Urum 

Bitlis 

Gassner 

H.Pe~men 

,\NK . 
GAll 

M.Oztekin, 

CyallwvasisjhlliciI!osa (Bunge) Aellcn Kayseri S, Yddlflmh HUB 

S. Erik 
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Pelrosimonia brallchiata (Pallas) Bunge Mu~la A. Guner GAZi 

P. nigdeellsis AeHen Ankara E. Yurdakulol ANK 

Hallanthium roseum (Trautv.) IIjin Kars Demirku!$ HUB 

H. {,:ulpianum (Koch) Bunge Ankara AeHen ANK 

Results 

Pollen descriptions 

SEIDLlZIA Bunge 

S. florida (Bieb.) Bunge (Fig. I a-c). 


Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 16.6 


11m (15.6-17.7 !lm). Pores 4.2 !lm in diameter and circular. Operculum 55-57 conical spinules. 


Distance between the centers of the adjancent pores (C) 8 JJ.m. C/D 0.4819. Pore numb<:r 14. 


Ornamentation scabrate. 105 spinules per 100 !lm2. 


Exine J.3 11m thick. Ektexine thick than endexine. Intine 0.5 JJ.m thick. 


AELLENIA Ulbrich 


A. g/ilUca (Bieb.) Aellen (Fig. Id-g) 

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 24.4 

!lID (20.8-22.9 !lm). Pores 6 JJ.m in diameter and circular. Operculum 10-11 conical spinules. 

Distance between the centers of the adjancent pores (C) 9.4 J.UTI. C/D 0.4196. Pore number 19. 

Ornamentation scabrate. 60 spinuJes per 100 JJ.m2. 

Exine 1.6 !lm thick. Ektexine thick than endexine. Intine 0.5 IJ.m thide 

NOAEAMoq. 

N. mucronatll (Forssk.) Aschers & Schweinf. (Fig. 1 h-k). 

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 19.2 

lim (15.6-17.7 !-UTI). Pores 3.5 11m in diameter and circular. Operculum 65-68 conical spinules. 

Distance between the centers of the adjanccnt pores (C) 9.4!lm. CID 0.4896. Pore nunber 14. 

Ornamentation scabrate. 109 spinules per 100 I-lm2. 
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Exine I j.tm thick. Ektexine thick than endexine. Intine 0.5 j..UIl thick. 

CVATHOBASIS Aellen 

Cfruticulosa (Bunge) Aellen (Fig. I I-n). 

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 19.6 

j.tm (117.7-21.8 Ilm). Pores 3.3 Ilm in diameter and circular. 9J>erculum 47-50 conical spinules. 


Distance between the centers of the adjancent pores (C) 6.4 Ilm. CID 0.3265. Pore number 33. 


Ornamentation scab rate. 96 spinules per 100 Ilm2. 


Exine 1.04 j.trn thick. Ektexine thick than endexine. Intine 0.5 Ilm thick. 


PETROSIMONIA Bunge 


P. brachiata (Pallas) Bunge (Fig. 2a-c). 


Pollen grains radial symmetrical, isopolar, pantopo)yporate, spheroidal, pollen diameter (D) 18.7 


!-lm (17.7-19.8 Ilm). Pores 1.6 Ilm in diameter and circular. Distance between the ce:1ters of the 


adjancent pores (C) 4.5 Ilm. C/D 0.2406. Pore number 62. 


Ornamentation scabrate. 140 spinules per 100 j.tm2. 


Exine 1.4 !-lm thick. Ektexine thick than endexine. Intine 0.3 Ilm thick. 


P. nigdeensis Ae\len (Fig. 2d-f). 


Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diamet<!f (D) 15.3 


!-lm. Pores I.2 j.tm in diameter and circular. Operculum 19-20 conical spinules. Distance between 


the centers of the adjancent pores (C) 3.3 Ilm. CID 0.2157. Pore number 77. 


Ornamentation scabrate. 114 spinules per 100 Ilm2. 


Exine 1.8 !-lm thick. Ektexine thick than endexine. Intine 0.5 Ilm thick. 


HALANTHIUM Koch 


H. roseum (frautv.) IIjin (Fig. 2g-j). 

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diam.:cter (D) 28 

!-1m (23.9-31.2 j.tm). Pores 6.6 j.tm in diameter and circular. Operculum 57-58 conical spinules. 

Distance between the centers of the adjancent pores (C) 10 j..UIl. CID 0.3571. Pore number 27. 

Ornamentation scabrate. 65 spinules per 100 Ilm2. 
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Exine 1.04 J.lm thick. Ektexine thick than endexine. Intine 0.3 f.illl thick. 

H. kulpuanum (Koch) Bunge (Fig. 2k-n). 

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal. pollen diamekr (D) 24.7 

J.lm (24-25 !-1m). Pores 5.7 J.lm in diameter and circular. Operculum 46-50 conical spinules. 

Distance between the centers of the adjancent pores (C) 7.3 J.lm. CiD 0.2955. Pore number 40. 

Ornamentation scabrate. 80 spinules per 100 J.lm2. 

Ex.ine I J.lm thick. Ektexine thick than endexine. Intine 0.5 f.un thick. 

Condusion 

Pollen morphological characters of 8 species of 6 genera of Chenopodiaceae examlned are, in 

general, similar. Pollen grains are radial symmetrical, isopolar and pantopolyporate. Exine consist 

of thick ektex ine and thin endex ine layers Crable I). These features have also been ac 'ounted for 

some l'lher genera of Chenopodiaceae. Atriplex [6], Suaeda [7] and Salsola .5] studied 

previou ,Iy. 

The most diagnostic features of the family Chenopodiaceae used in pollen an~lytical and 

taxonomic investigations are pore numbers and the C/D ratio [3). Pollen size and p. 're number 

have been used as diagnostic characters for Turkish A triplex, Suaeda and Sa/sola ge·lera. Fig. 3 

shows t~e correlation between pore number and pollen size of 8 species examined for the present 

study. 1\.0 correlation between the pollen size and the number of pores is found in the species 

studied. Though the majority of the species have pollen 15-23 \-im in diameter, there is a tendecy 

of Halanthblm roseum to have larger pollen grain~ (Fig 3). But correlation between the pore 

number and the pore diameter is found in the species studied. (Fig. 4). When the po,e diameter 

are ~maller, the pore number have increased. In genus Petrosimonia to have swaller pore 

diameter and fewer pore number than the other genera (Fig. 4). In this study, 3 pollen types have 

been defined on the basis of pore number: 

I. pollen type: Pore number ranges from 14-20. Seidlitzia florida, Aellenia glauca and Noaea 

mucronala are included. Pollen grains of S florida are smaller then the others. A. glau:a also has 

fewer ~pinules in 100 f.illl2 and bigger pollen than N mucronata. 

II. pall€n type: Pore number varies from 25-50. Halantium roseum. H. kulpianum and 

Cyathobasis Jntiiculosa are included. Pollen grains of C. jruticulosa are smaller than the others. 

H roseum also has more bigger pollen grains than H. kulpianum. 

III. pollen type: Pore number between 55-90. Only Petrosimonia brachiata and p, nigdeensis 

are included. Pollen grains of P. nigdeensis are smaller than P. brachiata. 
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These taxa have progressive evoluation in Chenwpodiaceae family. Interesting r~ults of the 

entire study is characterized by sunken pores and distinctly convex mesoporial exin,~. Nowicke 

[4] also noted that AelJenia has sunken pores and distinl,.'tly convex mesoporial exine. Otherwise, 

these taxa have the smallest pollen diameter and fewer pore number in Chenopodiaceae family. 

But in this taxa there is increased pore diameter and in number conical spinules of operculum. 

Van Campo [10] also said that generally small pollens with fewer pore were more primitive. But 

we 	 also found that in Chenopodiaceae family, more smaller pollens and fewer pore were 

progressive characters. 
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Table I. l)imcllbions and morphological variation in pulh:n ofChdtlopot/iat:ea". 

'lax" Pollen Dimension (I.) (jJm) Ph· (jJm) C·· 
(I'm) 

r"'---' --
SeiJlitzia JlorMa 16.6 4.2 8 

.~':/l~"ia r,l,IIl<:u 24.4 6 9.4 

.voLl~a Illut:rOllutu 19.2 3.S 9.4 
f-­

('yathooosis frutit:ulosa 19.6 3.3 6.4 

Petrosilllolliu brall<:hia/a 111.1 1.6 4.5 
.---~ 

I'. lIigd~ell5is 1.5.3 1.2 3.3 
--­ --­ -

lIal/allllllulIl roseu", 211 6.6 10 
--­

/I. klllpiallulII 24.1 5.1 7.1 
--

Operculum 
Hxinc 

Intin.: 
(flm) 

.5S·;1 coni..:al spinuh:s 1.3 O.S 

ItH I conh.:111 ~pinulcs 1.6 0.5 

65-611 conical spilluh:s 1.0 0,; 

41-50 conical spinul..:s 1.04 0 . .5 

. 1.4 0.3 

19·20 conical spinulcs 1.8 0 . .5 

"'"'­
57·;11 conical spinulcs 1.04 0.1 
--­

46·50 u~lical spillulcs 1.0 O.S 

ell> 

0.4819 

0.41% 

0,4896 

0.3265 
,-­ --­

0.2406 

0.2157 
f-­

0.1.511 

0.2955 

Pore number 

14 

16 

14 

33 

62 

11 

21 

40 

"I'll; I'ore diam.:h:r 
"e ;Distance bt:lw""n th.:: .:cnl.::rs ol"lh..: udjancclll pores 

...... 
1.0 
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a d e 

Fig I 	 (a-c) Seidlitzia flonda (Bieb.) Bunge (a) Pollen of S. florida LM X lOOO (b) Pores and omamentatioo 
SEM x 3000 (c) Pores and opercula SEM )( 10.000. 

(d-g) Aellenia glauca (Bleb.) Aellen (d-e) Pollen of A. glauca LM )( 1000 (I) Pores and ornamentation 
SEM x 3000 (g) Pores. and opercula SEM )( 10.000. 

(b-k) Noma mucrollata (Forssk.) Aschers & Schweinf. (h-I) Pollen of N. mucronala LM)( 1000 
OJ Pores and ornamentation SEM x 3000 (k) Pores and opercula SEM x 10.000. 

(1-0) Cym/wbasts fro/leulosa (Bunge) A.ellen (t) Poilen of C. frurirulosa LM )( 1000 (m) Pores md 
ornamentation SEM x 3000 (n) Pores and opercula SEM x 10.000. 
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d 

f 

F. Z (a-c) Petrosimania brachiata (Pallas) Bunge (a-b) Pollen of P. brachiala LM x 1000 (c) Pores and 

ornamenwion SEM x 3000. 


(d-f) P. nigdeensis Aellen (c) Pollen of P. nigdeensis LM x 1000 (f) Pores and omamenllltion SEM x 

10.000. 

(C-j) Halanthium raseum (Trau[V.) fijin (g-b) Pollen of H. raseum LM x 1000 (i) Pores and 

ornamentation SEM x 3000 (j) Pores and opercula SEM x 10.000. 


(k-o) H. tu/planum (Koch) Bunge (Ic-I) Pollen of H. It:ulpianum LM x 1000 (m) Pores and 

ornamentation SEM x 3000 (n) Pores and opercula SEM x 10.000. 
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brachia/a; f. P. nigdeellsis; g. I/o/aillhillln roseum h. II. kufpianum. 
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Abstract 

Ornitofaunistic researches were made between April 1995 and March 1996 in the area 
of Kiiplu and ipsaia in Edirne City along the Turklsh-Greek border. The purpose of this 
study is to find out the bird species, their populations and bio-ecological importance of 
military forbidden lones. Totally 139 bird species were identified in this. area. It was 
observed that out of 14 of these species stay permanently throughout the year and 45 
species breed in the area. 

Key Words: Ornithofauna.. KiipIO-ipsa1a.. Edirne-Turkey. 

Introduction 

The River Meri~, which constitutes the border between Turkey and Greece, forms a large delta.. 

on which two large and several small wetlands are located. The River Meri~ Delta and its 

wetlands are of enormous importance a.,,, a breeding range and, especially, a wintering place for 

waterfowl and raptors during the migration season. Around 100.000 waterfowl winter in this 

region, which is a class A eutrophic wetland according to internationally criteria (12). 

Many ornithological researches have been made in Turkey [3, 7, 8]. But there is no sufficient data 

on the Turkish-Greek border except Gala Lake near Kuplii-ipsala area 

[4]. Study area (Figure I) which stays in the north of Meriry Delta, is an ideal ecosystem for birds 

for feeding, breeding and settling and it is inside. For this reason, It can be considered that It be 

an intact ecoislet which is a very significant biological reserve. 

This study was made to determine the bird species and to compare the results with the other 

important wetlands, like Sultan Sazh~I-KAYSERi. in Turkey [8, 9]. This is the first study in a 

forbidden military zone in Turkey. 

*Hacettepe University. Faculty of Sciences. Department of Biology, 06532. Beytepe, Ankara,Turkey . 
.LHacettcpe University, Faculty of Education, Science Section Depart., 06532, Beytepe, Ankararrurkey. 
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Study Area and Methods 

Study Area: Study area is located near the River Meri~ (Fig I.) and about 200 km2. and covered 

with high dense vegetation. The shores of the River are covered with heavily forested area 

(especially consisting of Populus sp., Salix sp and Quercus sp.), wetlands (especially consisting 

of reedbeds like Arundo sp. and Juncus sp) and also southern part of the area consists of 

farmlands e.g. rice, sunflower and watermelon. The area between these farmlands and the river 

has permanently remained as a wetland and various bird species breed, visit or winter there. 

Field Study : Bird observations were made between April 1995 and March 1996 in the area. 

Field studies were carried out at five different locations. These were KOpiti Village, Adasarhanh 

Village, Kuli~ Forest, Sancaali Village and ipsala Town (Figure I). Each location was visited 

monthly from dawn to twilight on foot and/or by vehicle and bird observations were recorded by 

the same researcher. Binoculers (Prismatic and Tasco mark, 7x50). monoculeP telescope (Marine 

mark, 20-60 x 80) and mechanical numerator were used durmgthe observations [2, 8]. While 

camng out the observatIons In order to fmd out the species and the population density, 1/25000 

maps were used [I]. For the systematical categorization of bird species, It was followed that 

proposed by Kiziroglu, 1993 [6]. 

Climatical Data : There is not enough water running contrubiting to the rivers in the Trakya 

Region due to the lack of mountains. There is alluvial soil in theErgene Basin and the River 

Meri~. According to the records of the Edirne Meteorological Station [11], in 1995 and 1996, the 

region was dry and very hot in summertime, but, while rainy, windy and very cold in winter. In 

the region, the average temperature in 1995 was J4 ce. The maximum temperature in August was 

32 ce, while minimum temperature was 2 °e in January. Generally, the weather is quite windy 

and rainy in winters. The average maximum wind speed in summer is 0.2 m/sec, while the 

average maximum wind speed in winter is 3.3 m/sec. Usually, the average minimum precipitation 

in summer is 45 m3 /m2 and the maximum in winter is 125 m3/m2. The Meri~ and Ergene Rivers 

overflow their banks in winter. During this time, the plains are being hig1y irrigated and 

especially in spring time they become typical swamps and are very proper for the birds In order to 

fmd food and nest. 
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Results and Discusions 

Bird species and their population are shown in Table I. As consequences of the observatIons, 139 

bird species were determined in KOplO.ipsala military zone where they have been intensively 

using the area for feeding, settling and breeding. It has bcen known that 440 bird species are 

currently living in Turkey. A very close area (Strandja Mountains, South Ea<;t Bulgaria) was also 

studied and 133 bird spccies were determined by Milchev in 1994 [10]. KOpl0·lpsala area is 

comparatively smaller than the other study areas mentioned above. However, the number of the 

bird species found in this area are relatively more than the others. 

Fortheen species are observed continuously from 139 bird species in the study area. And 45 of 

139 bird species are breeding in this area exactly which can be determined from nests and juvenil 

observations. Detennined bird species of Red Data Book status are given in Table 1 and used [5]. 

According to this category, 5 of the bird spccies nearly disappaering are found in study area. ThIS 

category consist of A.1.2 swans (Cygnus cygnus), mute swans (Cygnus olor) and ospreys 

(Pandion haliaellls) which are winter visitor where eagle owls (Bubo bubo) and kingfishers 

(Alcedo aUhis) are resident species in [his area Population density of [his 5 bird species are 

determined higly dense for these species population when compared with other important 

wetlands e.g. Sultan Marshes [8,9]. 

During this study, ornithological observations couldn't be done in the some arcas (on some part 

of Kulir; Forest and Karaagar; coven-Adasarhanh). Becuse of habitat destruction has been done 

by Military Services and Regiona! Directorate of Forest in these areas in autmn 1995, we could 

be done bird observations in these area<;.In this time. we determined the night jars (Caprimulges 

europaes) as a first time at the destructed parts of Kulir; Forest in September, October, December 

1995 and Janury, February 1996 (Table I). However this species is seen in summertime in 

Turkey accordin to literature. Inconc\usion, this species couldn't be observed in summertime in 

dense vegetation ofKuli(,: Forest and this species may choose these places as a wintering area. 

Distribution of the category of these species is as follows; 33 species A.2, 26 species A.3, 25 

species A.4, 3 species B.2 and 2 species B.3. hazard risk for is 94 of 139 determined bird species 

at different levels according to Red Data Book. Bird species under danger prefer the full 

protected area and this show the biological importance of the similar areas for feeding, inhabiting 

and breeding for bird [7]. As under the control of the military forces, this area has allegedly 

remained unreachable and virgin. It has been concluded that the areas where any research has not 

been conducted yet, like the military zones which are forbidden to enter would be very useful to 

http:area<;.In
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collect a lot of information for instance about flora and fauna. We strongly believe that this 

conclusion is likely to confirm any other observation and its results which had been performed 

previously in similar areas which are also restricted in other countries. 
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Abstract 

This study presents the pollen analysis of 53 floral honeys,020 samples from 

Central Anatolia, 28 samples from Eastern Anatolia, and 5 samples from Southeastern 

Anatolia in. Turkey. The pollen analysis has revealed I unifloral honey and 52 multifloral 

honeys. Pollens have heen identified pertaining in 80 taxa.. 64 of which were at genus level, 

and 16 were at species level. 

The pollen grains of Astragalus. Centaurea. Errngiumcampeslre and Trifolium 

have been found to be the dominant group while the pollen grains of Achillea. Astragalus. 

Cell/al/rea, Cephalaria. Elyngium campestre. Helianfh!ls annulls. Lamil/m. LotliS 

comicllla/us, Marn/bium vulgare. Medicago. Onobl)'chis vicjifolia, Pimpinella anisum. 

Solidago. Sophorajaponica, Teucrium orien/alis, and Trifolium identified as the secondan' 

group, and the remaining 64 taxa pollens are defined as the minor and rare groups. 

Keywords: Pollen, Honey, Melissopalynology, Unilloral Honey. Multifloral Honey. 

Introduction 

The plant taxa contributing to honey are revealed through pollen analysis of floral 

honeys [I]. A large amount of literature concerning the melissopalynologic studies shows that 

this subject is of great importance. Nectar containing flowering plants have been identified 

through pollen analYSIS in honey samples from various countries. e. g. 54 samples from Louisiana 

in USA [1].54 samples from Switzerland [2], 36 samples from Alberta [3]. and 42 samples from 

Saslcatchevan [4] in Canada, 530 samples from Galicia [5], 115 samples from Basque [6] in 

Spain. 119 samples from New Zealanq [7], 150 samples from Sardinian in Italy [8], 112 samples 

from Corsican in France [9], 20 samples from Biala Podlaska in Poland [10], 174 samples from 

Greek [II J. and 93 samples from Los Lagos in Southern Chile [12]. 

*Hacettt'Pe University, Faculty of Scienc~. Department of Biology. 06532.Beytepe.AnkarafTurkey. 
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Nectar containing tlowenng plants have also been identified through pollen analysis in 

honey samples from Turkey, e. g. 94 samples from Central Anatolia [13-15], 26 samples from 

Rize [16],20 samples from different regions [17J, and 2S samples from Rize-Anzer [ISJ. 

The aim of the present research was the identification of nectar containing flowering 

plants <)f Central, Eastern, and Southeastern Anatolia in Turkey that mediate the formation of 

honey. 

Materials and Methods 

The study was conducted within a two year period from 1995 to 1996. The regions and 

distric::i where the samples originate from have been shown in Figure 1. Central, Eastern and 

Southeastern Regions of Turkey were selected, representing the lrano-Turan phytogeographical 

regional characteristics which permit steppe flora. The samples used in the study wer:: donated by 

the Ministry of Agriculture and Rural Affairs. 

The preparation and pollen analysis of the honey samples were done using the method 

definej by the International Bee Research Association [19]. 

During the pollen analysis, source books [20-25J and reference pollen preparations 

were used. Identification ofpollen grains was done using a Leitz-W etzlar light micro<;cope. 

The amount of pollen ranging between I % and 5% was considered as the rare group, 

the ;,mc ranging between 6% and 20% was considered as the minor group, the one ranging 

between 2 I % and 50010 was considered as the se.;:ondary group, and the amount of pollen 

exceeding 50% was called as the dominant group. 

Results 

As a result of the pollen analysis conducted on 53 honey samples collected from 

central, eastern and southeastern Anatolia, pollens from SO taxa of 33 families were identified 

(Table I). Ofthese taxa, 64 were at genus level while 16 were at species level (Table I). 

Of the honey samples whose pollen spectra were constructed, only one sample (2S) 

collected from eastern Anatolia region were identified as unifloral. In this sample, Trifolium 

(Fabaceae) pollens were found to be dominant and Heracleum (Apicaceae) pollens were found to 

be rare (Table 3). The remaining honey samples were identified as multiflora! due to the 

existence ofpollens of numerous different taxa (Tables 2 and 4). 

As shown by the pollen analysis, the samples exhibiting the richest taxonal variety and 

pollen amount were members of the families Asteraceae, Fabaceae, Boraginaceae, Lamiaceae, 

Rosao,ae, and Apicaceae (Tables I and 4). 
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The pollen analysis of the honey samples collected from central Anatolia have shown 

pollens of Cel/taureu of the Asteraceae family to be dominant in samples 3 and 4 while of the 

fabaccae family ASfralaglis pollens were found to be dominant in sample 2, and Trifolium 

pollens were identitied as dominant in samples 14, 16, 18 and 20. In the samples taken from the 

same region. pollens of Astralagus of the Fabaceae family were found to be secondary in sample 

I while Lotus comielilatus pollens were identified as secondary in samples 3, 8, 9, and 10, 

Onobr),chis viciifolia pollens in sample II, Sophora japonica pollens in sample 12, a"d Trifolium 

pollens in samples 13, 15, 17, and 19. Of the Asteraceae family, Centaurea pollens were 

:dentitied as secondary in samples 5, 10, 15 and 19, Helianthus annuus pollens in sample 7 while 

of the Dipsacaceae family Cepha/aria pollens were found to be secondary in sample 9, and of the 

Lamiaceae family Tellcrillm orientalis pollens were secondary in samples 12 and 13 (Table 2). 

Regarding the pollen analysis of the honey samples taken from eastern Anatolia., 

pollens of Astra lag us of the Fabaceae family were identified as the dominant group in sample 2, 

Trifolium pollens in samples 26 and 28 while of the Apiaceae family Er)'ngium campestre pollens 

were found to be dominant in sample 7. Among the same group of samples pollens of Achillea of 

the Asteraceae family were found to be secondary in sample I, and Ceruaurea pollens in samples 

6, 13, and 15 while of the Fabaceae family Astralagus pollens were secondary in samples 3-5, 

and 27, LOlus comiell/allls pollens in samples 10·\2, and 22, Trifolium pollens in Sf mples 8, 1 I. 

15 - 24. Of the Apiac:eae family pollens of EIJ'ngiw11 campeslre in sample 8, Pimpiiiella al1isum 

;>oPe], in sample 14 were determined. In addition, Of the Lamiaceae family Lamillm pollens 

were secondary in sample 9, and Marnlbillm vulgare pollens in sample 13 (Table 3). 

Among the honey samples taken from the southeastern Anatolia., pollen ::malysis has 

shown the pollens of Trifolium of the Fabaeeae family to be dominant in sample.; 1·3, and 5 

while of the Asteraceae fani1y Ceil/aI/rea pollens were dominant in sample I, ~nd Solidago 

in sample 4. On the (,ther hand, of the Fabaceae family Medicago pollens were secondary 

in sample 2, and Trifolium pollens in sample 4 (Table 4). 

Pollens of other tamilies except the ones cited above have been classified 3S minor and 

rare. Of the 53 honey samples studied, minor and rare pollens were identified in 52 samples. 

(Table~ 2 and 4) 

Discussion 

As a result of the pollen analysis conducted on 53 honey samples, the identified taxa 

have pollens ohare, minor. secondary and dominant groups, respectively (Tables 2 and 4). The 

IIria:,- 'il} of the tax) with c,)minaTit pollens are usually in a smaller number while the reverse is 

True t'(,;· the rare and minor groups [I], In the study conducted, rclated previous findings were 

..:ontinned. 

The plants that cor.stitute a source of nectar for the formation of honey are those whose 

pollen, belong to th..: domm.:,m and secondary groups [26]. 
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Table I. Taxa whose poUens were identified in the honeys samples and the families they belong to. 

FanuIv TaxaNumber 
I Asteraceae Achillea. Anthtl1llis. Aster. Carduus. Cenlaurea. Cirsium. Crepis. HeliDnthus 

an""us. Lapsana. Solidago. Tara:.cacum. XDnthium. Xera"themvm. 
2 Fabaceac Astragalus. Ciar. Hedysarvm vanum. Larhyrus. Lotus cDmlCllIatus, J..fedicago. 

Meli/otus. Onobrvchis vleiifolia. SotJhom ia1XHUCil. Trifoliuffl. llieio crocca. 
3 Boral!i:oaceae 'Anchusa. BtmlflO. Cerinthe. CvnOflilossum. Echium. Heliouop;1Im. SvmphvlUllf. 
'" Iamjaceae Lamivm. MtPTIlbi_ VII/gare. Mentha. OriganUffl. Salvia verrieillQlQ. 

Teucrlum orienta/is. T1tvmus. 
Ce1't1SllS. CrtrfeQfi(ll8. Pvrus. Rosa. Son'ZUisorbe mlnor. Sorbus. 5 Rosaceae 

6iAni-.. Dmicus. Ervrr1(i1l1ff cam~. Feruhz. Herac/eum. Pimpinello QlI.sum. 
Cistus. HelianrhemUffl.7 Cislaceac 
CelJhalarla. Scabiosa.&Di 
Salir vu/I(arls. PopulU$.9 Salicaceac 
Linaria a.rvensis. Scroplrularia.10 
Berberis..11 Bemeridaceae 

12 BflISSIC3Ceae lJrassica. 
13 QIesalpiniaceae Cercis. 

Campanu/a.141Campanulaceae 
15 Caorifoliaceae LomCllra. 

CheilOpodium.16 
Convolvulus.17 ConvoivuIaceae 
Carer.18 

19 
Euphorbiaceae 


21 GeranilK:eae 

20 

Geranium. 
G/obuJaria.22 Globu.lariaceae == 
AescuJus hippocastDnum. 
AlliU"'­
Lif(ll#rllm. 


23 Hi 

Plantago;~~ 
Triticum vvlflt1l'e.27 Poaoeae 
Rumer.28 Polv~ 
?rimula.29 Primuiaceae 

30 Rbatnnacme R.hamnus. 
GaJium.31 R.ubiaceae 
mia.Tiliaceae32 

33 VetbeDaceae Verbe"a. 



Tlible 2- Honey sample number, Cenlr.al Analolia region, and pollen 5peclrum. a
• Dominant DOllen. •• Secondary DOllen. "·Minor DOlien and ....Rl! 

Honey Sample 
Number 

I 

Regional 
Name 
Konya 

2 Kayseri 

3 Ankara 

4 Ankara 

S Ankara 

6 Ankara 

7 Ankara 
Haymalla 

--~---

Pollen Speclrnm 

.. 
"Astragalus. 

···Achillea. 8rassica, Craillagus. Lamium. Salix vulgariS. Trifullum. 

• ..·Cenlaurea. Onabrychls vlciifolla. Sanguisorbe minor. Salv/a verticillala. Tllrtlxacum. 1'hymu;; Triticum vulgare. 
·Astragalus.... 
···Cenlaurea. V/e/a cracca. 
····Achl/lea. Brass/ca. Carex. Hedysarum vw·jum. Lalhyrus, Linaria arvensis. Lu/us curn/culalus. MeMu/us, Salix vulgar/JI. Salvia verlic:illala, 

Sorbus. Taraxacum, TrIticum vulgare. 
+een/aurea. 
"£oIU$ corn/eu/alus. 
···Achillea. 
• ..·Anthemis. Brass/ca. Cheno/JD<lium, Cis/us, Linaria arvensis, 7'rij't!#um. 
*CentauYea...­
·"Lulus eurn/eu/alus. 
• ..·Alliulll. As/er, ChenupodJum. Daucus. lIellanlhuli allflUU", Plalllagu, Salix vu/gari,; Solidago. Suphurajaponic:u. 1'araxac:ul1I, Tel/cnu", 

oriental is. TrifoJlulII. TrltlculII vlligare. ., 
·*Centaurea. 
·"Lolu$ corn/cu/alus, Marrublul1l l'u/gare, 7'rl/o/iulfl . 
....Aelicu/us hlppocaiilanum, 8rOS$ica, Cisluli, J:.:laeagnus, ErYl1giulII campestre, Euphurbia. lJedysarum var/um. Onobrychis viciifolia, Rumex. 

Sopl!oraja/Xmlca. Tritlc:um VUlllilfe... ... 
·"Aslragalus, Brass/co. Centaurea, [j'/aeagntIJl, lJe,/ysarum varium. Laluli comit-'u/atus. Onobrychis v/ciifo/ia. Salix 

lIu/gar/a. Trifolium . 
..··Achlliea. Asler. CISIII~·. Daucus, Eeh/um, GaliulII, flellanlhemum. Linaria arven~s. Origanum. Prifllula, I'yrus. Salvia verllcillala. 1'araxa~·um. 

Vicia cracca. .­
··Helianthus QIInuus. 
"*c"enraurea, Eryng/um campeslre. Tri/olium. 
····Asler. BrQSiiica. Chenopodium. Cislus. Crep/s. Uauc:us, Lalhyrus. Linaria arv~Ijsis,LoIUJI corniculalus, Metlicugo. Mentha. Salix vulgari~·. 

Taraxacum. TllucrlulII orlen/a/ls. --...... -- -- -- -- --...... -­

http:Cenlr.al
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Table 2- Honey sample number, Central Alwtolia region, and pollen spectrum (Continued) 

8 C;ankm 
KUllunlu 

.­
··LolUs cum/cu/allls. 
·"Achillea. Cenlaurea. G/ubularll •• LiguslrulII. 
····Astraga/us. Cerin/he. Cistus. Echium. Eryngium cQIIlfJI!slre, Gallum. lIedysarulII varllllll. Morrubium vulgare. Hentha. Onubryc:hls I'ieil/ulia. 

l'ue.u/us. Pvrw.·. Sulix vU/8,/lris. Surbu •. Taraxacum. feuct'/IIIII /lrien/aUs. Tri,&lium. Vicia craccu . 
9 AItkara .-

.·C'epha/ariu. Lulu.' corn/culalus. 
···Uedy.'arul1l vor/um. Trifulium . 
• • ..Achlllea. Brass/ca. ChenopodiulII. tlei/aillus' MIIIIIIl', Salix vulgaris. Triticum vulgare . 

10 Ankara .-
"(itphlll(/ria. WIUS cumieu/lIIlIS. 
···TrifQliulII. 
• ..·,Icllillea. Bra~·ic4. ('henCle./),liulII. lleliathus Ilnnuus. Salix 1'lIllJ.aris. Trillcum vullJ.are. 

II C;anklfl 
llgaz 

*­
··Onobrychls tlJcii/oIJ4. 
"·C.mlaurea, /::"chiulII, lledYJ,tll'ulII VIII'IUIII. MarrublulII vulg(lre, Salvia verl/eillala. 1'ri/ullulII. Vleia erocea. 
• ..·.·/UChUStl. Ani/Ilmi/s. Bra.'i.~lca. eraleagus. lIeli,/fllhcillUIII, SUI/gui.,orb.: lIIil/ur. S/llix vulgaris. 1'eucrium oriell/alis . 

12 Ankam .-
"Sophora japon/cu. Teuerium ori~nlillis. 

i 
···AJ·lragalus. Cell/aurea. WIUS cumieu/alus. 1'r/JoliulII. 
····Brass/ca. Globa/uria. lledysQI'ulII varlum, Planltlg/). i:>"lix '·It/guns. 

IJ Ankara 
Kazan 

.­
"1eller/UIII orien/alis. Trifulium. 
··*Cllfllaur,a. ClrJ1Um, Cra/eagas. 
····8urt"JKo. Daueus, lledY:«lrlllJl ,·ar/um. I..maria aNeJl$is. &1/111 I'ulgllrls. 1"raxacum. 1'rilicuIII vulgare. XII/llhlalll, j leltl cr(lcca. 

14 Kayseri 
Toroslar 

·Tri/oliul/i...­
·"A,·lrag'llus, G/obu/tll'la. 
••..Achillea. Carduus. Cemaurea, Daucus. J/edysuruJIJ variUIII, lIeliaflllllls '''IfIUU''. linaria arvens/s. Mldi/ulllS. Plartlag/). :>a/via verI/cilia/a. 

ScrUfJhlllarla. 
15 AItkam .­

··Cenlaurea, Trifullum.... 
....Hrcu,ica. Carlluus. Clslu;'. (raleagus. t:cltlUIll. IlclwlIlhus tJI/IiUUS. lillari" arwt/s/s. Ollubrych,,' vlciiju/i.l. SopllUmjapollica. 

.j:I.. ..... 
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Table 2· Honey mmple number, Central Anatolia region, IIJId pollen spectrum (Conlinued). 

16 Ankam 
Poillih 

·Trifolium.... 
"·Achillea, Marrub/1I111 vulgare . 
....Cen/aurea. Chenopodium, Crep/s. l/e/iolruplul1l, Plallta.f(u. Salix "uIJlarl~~ Triticum vII/Rare. 

17 Kayseri 
BOn)'1I11 

.. 
"'/'rl/o/lum. 
·"Achillea. Vic/a crocco. 
····Achillea. AnlhemJ~~ As/er, Centaurea, Cirltlutll, Conl'olvulul>. l!.'ryngiUIlI compestre. Lam/uIlI. Marruhium vulgare. Meli/o/us. Mentha. 

Planlllgl). Salvia verl/cillala, 
18 Nia<1e ·Trifolium,... 

... ·CenltIUrea. 
••• .. 4chillea. A.!Itragalus. Chenopodium. Daucul>~ fJe./ysllrum varium. Lotus cornlcula/us, Meillo/us, Onobrychia vlciifolla, Plantago, Salix I'ulgaris, 

S}'mphytum. TrillculIJ vulgare. 
19 Ni~de .. 

"Ctn/aurea. Trifolium. 
···Allium, Astragalus. Daucu!>. Meli/olus. 
•• ..Achillea. Aster. Brass/ca. Chenopodium. Clstus, Eel/illm, lIedysarum lIarlulII. Lotus cornlculaiIJs, O/lubrychls vlei/fu/ia, Orlganutn. Plan/ago. 

Salix vulgariS. SYIIlPhy/um. 1'araxaculIl. Tilla. I 

20 Kayseri '-"';follutn . ... 
•• ·An/llemls, AIl·/ragallls. 
....Achillea. As/er, Bral>'!l/ca. Centallrea. Cerasus. Chenopodium. CI"/IIS, Lam/11m, Mentha, Onohrychls viOl/folia, Prill/ula, Salix vulgariS. 

TritlculII vl!lgClr~. 
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Table ). Honey 5;llUple number. Eastern Anatolia rC¥ion, and pollen Spcclrum. 
+Dominant pollen. ··Seconda1)' pollen. "·MinOr pollen lind "++Rare poilCIl, 

HOlley Sample 
NWllber 

Regional 
Name 

Pollen Spectrum 

I Hakkari 
Yilksekova 

*. 
···Achillea 
••..~slragaluJ!. Vaucu~', !"ryng/um campf~lre, A.JarrubiulIl vu/gal'e, Trifolium. 
• ..·Celifaurea, Hedysal'llm vlviuln, liRl/s/ruIII, PhmlaRI.l. Salvi" verl/eillala, Teuer/um orieniuliJ!. 

2 Vlln 
Breit 

+Aslragalus... 
·"LilUlria QrVensis. 1'ri/ol/UIII, 
....Cmlaurea, Ligu.I'lnml, Lolus c"rnieulalu~~ ()"vbrychisviciifo//a, I 

3 Van 
Erci$ 

+. 
"As/ragalus. 
+··ChfnopodiulII, Lon/cera. l.olus corn/cula/ul', Solu/ago, Trifolium, 
..·.Ach/llea, Centaurea. Cerin/lle, CiSlus, GallulII, lledysarllJn var/um. flellanIJlu~' annUIIS, Melilolul~ Salvia verticil/ala, Surbu$, li:ucrium 

orienlalis. Triticum vulRllre. 

I 

j 

4 Halliri .. 
"Axlraga/us, 
···Alenlha, Onobryclus vic/I/o/ia, Rvsa, Sa/vi" verticillala, litucr/ulII urlenlalls, Trl/u/iulII, 1'rJlicunI vulgare, 
+···Br,,~siC(I, Cis/us. Dmll.:ul', Ilrllnglu/ll cW/I"".lre, Euphorbia, llet/vsarulIIl'ariIlJII, Marnd)illllll'ulxare, Symphyllllll, 1,jfa:cacllm, 

i 

S Hakkari .­
• +.{sirugaills, 
....1nllillfllis, La/us COrti/cult/Ius, Plantago, TrlfollulII, 
..··Asler, Brassica, Carduys. Cenluurea, ChenupodiulII, Cis/us, Vuueu:>, J!ryngiulII CUIllfJ'!:>/re, tlel/anl}IUS allnuus. l.alhyrus. Alen/ha, 

Sn/lx vulgaris, S,:ab/osa, TaraxaculII, Thymu$, I leiU crllcca, 
6 MUI 

BlIllllllk 
.. 
"Celliaurell, 
"·Lulus cumiculalus. Trlf()lium, Vicia cracca, 
..• ..~chillea, A,ylraga/u:>, Brussica, Campanula, !'t:hiulII, GaliulIl, lIeracleum, /..011//11/11, Ligus/rum, Llllar/a Ilrvenl1l', Alarrubium vulgare. 

Mill/lOlliS, Onobrvchls II/ciijo/la, Pltllliago, f>'Jrbu$, 1itucrlum oriell/alis 
7 Halliri 

Yilksekova 
.Eryngiunl campes/re. ... 
"+As/raga/us, l.am/um . 
....Carex, Cirs/ulII, ('i.~luJi. }JIII/anihus amIUUl', AJ~lIlhlJ, Trifullum 

+;.. 
W 
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Tablc 3- HollCY sample lIumber, Eastern Alluiolia regioll, and pollen speclrum (COlllitlued). 

8 Hakkari .-
YUksekoYll ··Eryngiulll callJpeslre, trifolium, 


···AJ'lraSellus. Solidago, 

····Asle,.. Cell',IIIII:;. Cenlaurea, CirsiuIII. DllIICU:;. Wlu:; com/culolus, Ol/obrYChhi l'ic:/ijiAitl. Plllnla}l.o. H .. "d. 1araxaclIlII. Thvlllus. Vieia CraCCd, 


9 Van *­
··La/llium, 
···ASlragalus. Cen/aurea, Chenopodium. lIeracfeum, Onobrychis vicll/olia, 

Otllip 

• ..·Brass/co. Feruta, GeraniulII, Ugus/ruIII, Lo/tls corn/cula/UJ', Rosa. Taraxacum. Vic/a ,'raccu. . 

10 Mu~ .­
"I,oIIIS curniculalus . 
..oAt/ragat,,:., Daucu:.. lIedysarum varium. Unarla arl'lInsis. 'tri/olium. 
• ..·Berberis. Cerc/s. Gallum. HertlcleulII. Onobrvchis ,"cUro/la, Plan/ago. Thl/lllus. 

II Enurum .­
"LolliS (;()m/culalus. Tri/olilllll. 
·"1I1enlh", 
····Brass/c't Carer, Oaucu~~ Onobrvchis vlcUfolia. I1wlllus, Vida crm:ca. 

A~le 

12 Van .­
O£alp "Wlus curniculalu:r, 

···lIel/anthemum. Ro~·a. Trifolium. 
• ..·Brassica, Cenlaureu. Jirl/ngilllu ell/llp".)./re. J/edysarulIl 1'01'111111, l,ullliultI, AJelill)lu.~.. Rumex, Tar(IXaCUIII, 1'eucrium urien/al,s, 1'h~·J/lu:i...13 MU$ 

HuskOy ··('enlaurea. Marrubiul// vulgare, 
···Oauel/s. Sangui80rbe lIIinor. Trifullum. 
"·"<III/bularia. Lalllilllll, Mellloll/s, Plantago. &ropl/ll/ana. Tn/lcultt I·ulgare. 

14 Hallin ". 
YUksekOVII ··Pimpinella an/sulII. 

"·UeracleulII, ThYlllus, Tri/ollum . 
..··Achillea. Allchusa. As/er. As/ragalus. Cen/aurea. ClIlInOpodIUIfI. Llgus/rulII. Linarlu /in-en;Js. A/arrubilllll I'utgar". St:ubiosa. Solidago. 

1'riticum \·,ill{ore. 
IS Van .­

"Cen/aurea. Tri/olium. 

···AI<lrrublulII I'ulf,are. Onobrychis vldiru/ia. ThYlllus. 

•••.. Anthemis. OWleus. Oalltllll. Jledysaru/ll V<lriulil. Lil/arla arvensis. Salix vlligaris ..')orblls, 1'euL'I'tuIII orient/llis. 


.. 
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Tiible 3· Honey sample number, Eastern Analolia region, and policil spectrum (Continued), 

16 Hakkari 
YIik.selr.ova 

.. 
"1'riju/ium. 
···Aslragalus. Centaurlla, Daucus. £chium. linaria arYensis . 
..··Achlllea. Bross/ca. Cieer. CynuglussulII, Erynglum campe~ilre. Gallum, f/edysarum variuIII. lIeracleulII, Lapsana, Ligu:>/ruIII, Marrubium 

vulgare. Mentha, Onubrychls viel/folia, Prllllula, Solvla verlicillala, Sorbl/s, Teucrlul1l arlen/ails, . I 

11 Hakkari 
Yliklickova 

·w 
··1"ijollulII 
···Daucus, ileracleufll. Linaria arvensis. Marrub/um vulgare. Sorbus. 
····Achillea. Asler. Cell/aurea. Hedy$(lJ'um varium. Ligus/rum, LU/1l1S com/cilia/us. Melilo/us. Onobryc:hls vlaljulla, Plantago. Solidago, 

Taraxacum, Teer/um urien/alis. Tln-mus..018 Hakkari 
Yilksekova "1'rifoIi~. 

.... ·Dauclls, ll,dySilnIm varlum. Marrubium vulgare. Thymus, 
• ..·Achillea. As/er, Carex. Cen/aurea. Cephalarla. £rynglum call/pes/re. Lam/uIII, !Jgu!.'trum. Lu/us cumlculalus. Mel/la/us. Onubrychls vlclijalia. 

Plantago. Teucrium or/enlalls. Triticum vul.f(.are, 
19 Van 

Ba~luile 

.. . 
"l'rijoliUI/I 

···Achlliea. lledysarum varlulII. Marrublum vulgare. Salvia ver//cil/aleL 
....Carduus. Cenlaurea. Cerln/he. Craleagus. Daueu!., Eryngium campes/re. Llguslrum. Laills cumieulallls. Mel/Julus. Onobrychls vlclljolta. 

Plantago. Solidago. Taraxacum. Tlillcrilim orlllnialis. 7'rWcum vulgare. He/a cracca. I 
20 Hakkari 

Yi!ksekova 
>to 

"1"ijollum. 
"·Daucus. EryngiulI/ campeslre. Salvia verticil/ala. 
····Achlilea. Astragalus. Cenlaurea. Cerlnlhe. f/edyJltlrulI/ varium. fleracleum. Lillaria arYen,1s. LUlus curn/eulalus. Me/Uu/us. Onobrychis 

vicJl/Qlla, Origanum. Planlagp. Rumex, 
21 Vall t. 

··1'rljoliulII, 
".Achillea. Centaurea. Daucus, fledysarum varlulII. Lullls corn/cltialus. 1'hYlllus, 
.···Achillea. Centaurea. Daucus. Cerinlhe. CrePis. El'yngilllll campes/re, Alurrublum vulgare. Afeli/u/u." Saflgulsurbe minor. Prilllula. Rumex. 

Salix vulgaris. Solidago. Sorbus. Telll:rlum orienlali:.', 
22 MUi .. 

"Lulu,' corn/culalul;, Trljolium. 
••..4slragolus. Cenlaurea. Chenopotllum. Lomlum. Marrublum Vlligarli. Scrophularla. Surbus . 
....llehlum. £ryngium call/peslre. Gallum. Globularia. fledysarum VOrlum, llel'acleulII. Meiliulus. PrIIl/ula. ::;all'/a verliclllola. 

Teuerlum or/ell/alis. ..,. 
LII 
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Table 3· Honey sample number, Eastern Analoliu region, and pollen spectrum (Continued). 

23 MUf *. 
• ·Trifolillm, 
•••..b/ragalus, Cell/allrea. Geranium. Men/ha. 
• ..·Daucus. lJlu[ysarul/I var/um Hellan/heml/Ill. Lam/l/m, Murrub/um vulgure. Meli/olus. 1'h)lmll~, 

24 

2S 

26 

27 

28 

MUf 
Ziyaret 

Van 
Bo§kale 

Elaz1t 

Hakkari 

ElazlA 
Hlttae GolD 

.. 
• ·TrifoJ/ um, 
···JJras.;'lca, Dol/ells. Itch/um. Lamium. Plantago, 
....('entaurea ChenopodiulII, Cis/us. MtlrrubiulIl vU/!:,(Jre. HUlI/l1x. '/"raxQcul1I, 1'hylltus. rri/iculfl. I·u/gure. fie;a t:racca,.. ... 
·.~·hllnopodlum. lJedysarum varlulII, LamluIII. Mentha. Ooobryeh/s vleli/olla. Rosa, Trifolium. VIc/a eracca. 
···.Brass/ca. Cen/aurea. Cerc/s, Cis/us. Crallwgus. Dalleus. £chlll"'. GlobuJaria, Lo/us curnicuia/lls Plull/ago, Rumex:. 1'hymus. 
·Trifolium . ... 
·"As/ragalus. 
• ..·Allium. Aster, ilrassica. Centaurea. Cis/us. &hlu11l. Lo/us corn/cultl/us, Onobrychil' vlc;;/o/Ia, PIan/ago. Prinlula. Rhallmus, Salix "uISam;. 

TarQ)(tICulII. 1'IIia, 1'riticllm vulgare. Verbena. I''ieltl crat,;ca, lea mays,
• 
•• As/ragalus, Trifolllllll. 
""Cen/aurea, CIS/Ill'. LO/II~' corn/elllatlls. Onobrycllis vleU/olia. 
••• .. 4ehlllea. Allium. Aster. Carduus. Dallcus. Erynglu/ll CQlII~slrll. lJelialllhu~' amlllllS. nan/aso. 1'araxacum. 1'hynlUJr. 1'rlliclinI vulgtlTfl, 

Xeranlhemum, 
+Trt/ollul1l 
**­
" .. 
....lleracieulll, 



Tablo 4· Honey sample number, Southc:astern Anatolia region. lind pollen spectrum, 
• Dominant oollen. "Secondary oollen. "·Min(lr oollen and. •...Rare 0011..... ' 

Honey Sample 
Number 

Regional 
Name 

Pollen Spectrum 

·Tri/olillm, 
"Cenlaurea, 
••0­

....Asler. Cir:dum, Cilobularia. Jfeclysarum var/um, UguslrulII, Aiarrub/uill vulgare, !'rimlila. SoIVia verl/cil/ala, l'ellcrilllll or/enlal/s. 
Triticul/I vulflare, 

I Diyarbaklr 

2 Diyarbaklr oTri/olium, 
UMedicago, 
"0. 
....Anchllsa. Ech/um. Lathyru~. Lolus curtlicilia/us. MUfrublum I'u/~are. Mentiro. Salix vull(or/s, Teucrium urienlali.i: 

3 Diyarbaku oTri/olium. 
.0. 

• ••Sallx vulgari~: 
····A.,trQllalus. Branica. Chenupodium. L<llhyrus. MarrllblulIIl',d~(lI'e. 

4 Oiyarbaklr .. 
··Solidago. Trifolium, 
.uAslragaius. Brao'tSica, 
.···Aster. Cistiis. Daucus. Ech/um. lirynglum campt:str." f/e/iQ/llhus anIlUUS, Lamillm. 10111" c()rmCUlallis. Mentha, Plan/ago. Prlmllla, 

Salix vU/flaris. SaMa "en/ciliata. Trllic:ulIIl'uIJl.ore. Xeranthell/um, V/cia cracca, . 

5 $anlturfa 
Virall~ehir 

orr//ollulII,... 
o"J'icla cracca. 
• ..·Achillea. An/hem/s. 8rossica. Centaurea. Craleoglls. Dauclls. lIedysarum var/um, Lulu~' corn/cilialus, Planrago, Prinlu/a. 

&llIx vu/g~s. Salvia "erl~f!ll1ala. Teuerilllll udell/olis. --......... 

, 

i 
~-

:!:j 
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In the pollen analysis of 94 honey samples collected from central Anatolia, Sorkun and 

inceoglu have identitied pollens of 15 taxa as dominant, namely Achillea. Centaur.:a triumfetti. 

Lapsana communis and Xeranthemum of the Asteraceae family, Astragalus, Hedysanlm. Lotus 

and Vicia crocca of the Fabaceae family, Teucriun7 orientafis and Lamium ampfe.ticaufe of the 

Lamiaceae family, Rubus of the Rosa..-eae family, Heliotropium suaveo/ens of the Boraginaceae 

family. Brassica o/eraceo of the Brassicaceae family, Peganum hanna/a of the Zyg:>phyllaceae 

family and Consolida raveyi of the Ranunculaceae family [14]. The taxa whose pollens were 

identified as the dominant group in the honey samples examined in the present study were 

AstralagtlS and TrifoliuIII of the Fabaceae family, Centallrea of the Asteraceae family, and 

Eryngium campes/re of the Apiaceae family. Only 4 taxa had pollens of the dominant group. In 

both of the said studies, Astralagus (Fabaceae) and Centaurea (Asteraceae) pollens were 

identified as dominant groups. 

In the study conducted by Sorkun and inceoglu pollens of 18 taxa were identified as 

secondary, namely Carthamus linclrJrius. Centaurea drabifolia. C. pichleri, C. sofstilialis. C. 

virgata and Crepis Joelida of the Asteraceae family, Hedysanlm varium, Melilorlls. Onobrychis 

argyrea. 0. cornuta and 0. oxydonto of the Fabaceae family, Myosolis. Cerinthe and 

Heliotropium lasiocarpum of the Boraginaceae family, Marntbium of the Lamiaceae family, 

Pyrus eleagnifolia of the Rosaceae family. Salit of the Salicaceae family and Linaria of the 

Scrophulariaceae family [15]. rn the present study the taxa whose pollens were observed to 

belong to the secondary group are Achillea. Celllaurea. HelianthtlS annulls and So/idago of the 

Asteraceae family, ASlrafag~lS. Lotus comiculalus. Medicago. Onobrychis viciifo!ia. Sophora 

japollica and Trifolium of the Fabaceae family, Lamiurn. Marntbium vulgare and Teucrium 

oriellIalis of the Lamiaceae family. EryJngium campestre and Pimpinella anisum of :he Apiaceae 

family, and Cephalaria of the Oipsacaceae family. In either study cited, Centaurea (Asteraceae), 

Ollobry'Cizis viciifolia and .'t.famlbium vulgare (Lamiaceae) were taxa with pollens identified as 

secondary groups, 

In the pollen analysis made on honey samples collected from various regions of 

Turkey, it has been observed that the pollens of taxa of the families Asteraceae, Fabaceae, 

Lamiaceae, Rosaceae, Boraginaceae, Apiaceae, and Brassicaceae constitute the majority in 

Turkish honey samples and play an important role in that respect [13-18]. 

The present study has once more revealed that an important part of the taxa 

contributing to the honey production in central, eastern and southeastern regions of Turkey 

belong to the families Fabaceae, Asteraceae, Apiaceae, Lamiaceae, and Dipsacaceae. 

Some of the plants whose pollens belong to the minor group are insignificant as a 

source of nectar. It can be said that those pollens ofminor and rare groups have been mixed in the 

honey in random fashion [27]. 

The central, eastern, and southeastern regions of Turkey belong to the lrano-Turanian 

pythogeographical zone [28] characterized by the steppe vegetation. Among the ma:n "Sources of 
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this kind of vegetation are taxa such as A"fralaglls and Tr({o/iwn of the Faba.::eae family, 

Cenlallrea of the Asterace,lc family, and ErYl1gium campesfre of the Apicaceae family [29]. As a 

resu It of the present study, it !lao> been verified that the honey of central, eastern, and southeastern 

Turkey are of multiflora I origin. The results indicate a direct parallelism with the 

pythogeographical characteristics of the regions. 
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