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POLLEN MORPHOLOGY OF TURKISH CENTAURIUM
HILL. (GENTIANACEAE)

N. Miinevver Pinar*

Received 10.8.1998
Abstract

Pollen grains of 9 taxa the genus Centaurium Hill. (Gentianaceac), 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 vhraea Rafn.,
C. tenuiflorum (Hoffmanns & Link) Fritsch., and C. pulchellum (Swertz) Druce are
similar in pollen morphology. C. spiratum (L.) Fritschen and C. maritim.cm (L.) Fritsch
with pollen morphology can be differentiated from the other species.

Key Words : Centaurium, Gentianaceae, Pollen morphology.

Introduction

The genus Centaurium Hill (Gentianaceae) is represented by 5 species and 6 subspecies in
Flora of Turkey [l]. The taxa are classified only on the basis of corolla colour and
inflorescens structure. According to Jacobsen [1] there are difficulties in the separation of
subspecies belonging to C. erythracea Rafn. and C. tenuiflorum (Hoftmanns & Link) Fritsch.

There are few studies in pollen morphology of Centaurium. Punt and Nienhuis 2] give the
pollen descriptions of the European members of the family Gentianaceae and place them into
8 pollen types (Gentianella detonsa type, Gentiana pneumonanthe type, Centaurium
pulchellum type, Lomatogonium rotatum type, Gentianella campestris type, Cicendia

filiformis type, Blackstonia perfoliata type and Gentianella tenella type).

In this study, pollen morphology of all Anatolian Centaurium species is examied by LM and
SEM and then compared with the pollen types defined by Punt and Nienhuis. It is also aimed
to provide some palynological help in the taxonomy of the genus.

* Ankara University, Faculty of Scicnces, Department of Biology, 06100. Tandogan. Ankara. Turkey.
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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 (100x). 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 air-dried material for SEM was coated with gold. Scanning electron mi:rographs were

taken with a Jeol 100 CXII microscope.

Terminology mainly follows Erdtman [4] with some addional terms from Pur:t and Nienhuis

1.

Specimens investigated

[in the order given by Jacobsen (1)]
Centaurium erythraea Rafn subsp rumelicum
C. erythraea Rafn subsp. erythrae

C. erythraea Rafn. subsp turcicum

C. erythraea Rafn. subsp rhodense

C. pulchellum (Swartz) Druce

C. tenuiflorum (Hoffmanns & Link) Fritsch subsp.

tenuiflorum

C. tenuiflorum (Hoffmanns & Link) Fritsch subsp.

acutiflorum
C. spicatum (L) Fritsch

C. maririmum (L) Fritsch

Elazig H. Evren 359 (ANK)
Artvin A Diizenli 840 (ANK)
Yozgat R. [larslan 495 (ANK)
Manisa H. Pesmen 1978 (HUB)

Konya E.Yurdakulc! 36 (ANK)

Antalya Davis 503 (ANK)

Aydin H. Pesmen 857 (ANK)

Antalya H. Pesmen 4918 (ANK)

Bolu M. Aydogdu 288 (ANK)




Results
Pollen descriptions

Centaurium erythraea Rafn subsp. rumelicum (Figs 1.a-d)
Pollen ciass: 3-Zonocolparate
P/E 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.

Exine: Thick. Sexine about as thick as nexine.

Ornamentation: Tectate, supra-striate. Striate short, less dense; mur broad, often
anostomosing; parallel to colpus.

Measurements: P 29.8 pm; E 28.8 um; polar exine 3.8 pm, equatorial exine 2.7 pum; Clg
28.5 pm, Cit 5.3 um; Plg 5.7 pm, Pit 5.3 um; Apocolpium 6 pm.

C. erythraea Rafn. subsp. erythraea (Figs |.e-i)
Pollen class: 3-Zonocolporate. Sometimes 4 pantocolporate (%3).
P/E ratio: Oblate - 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.

Exine: Thick. Sexine about as thick as nexine.

Ornamentation: Tectate, supra-striate. Striate fine; muri narrow, often anastomosing;
parallel to colpus, curved near poles; perforation very small.

Measurements; P 26.4 um; E 26.4 um; polar exine 3 um, eequatorial exine 3 um; Clg 23.3
um, CIt 5 pm; Plg § pm, Plt 5§ pm; Apocolpium 5 pm.

C. erythraea Rafn. subsp. turcicum (Figs I.j—ﬁ)

Pollen class: 3-Zonocolporate
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P/E ratio: Prolate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins d'stinct, slightly
irregular, ends acute; colpus membrane smooth. Endoaperture-There is a 1:ss distinct H-
endoaperture, legs short, central part circular, margins distinct.

Exine: Thick. Sexine a little thicker than nexine.

Ornamentation: Tectate, supra-striate. Striate fine; muri narrow, often anastomosing;
perpendicular to pore and parallel to colpus at poles; perforation wide.

Measurements; P 26.6 um; E 25.3 pm; polar exine 3.9 um. equatorial exine 2.9 um; Clg 26
um, Clt 5.3 um; Plg 4.3 pm, Plt 4.3 um; Apocolpium 5 um.

C. erythraea Rafn. subsp. rhodense (Figs 1.0-s)
Pollen class: 3-Zonocolporate
P/E ratio: Oblate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply- sunken; margins distinct, slightly
iregular, ends acute; colpus membrane smooth. Endoaperture-There is a distinct H-
endoaperture, legs short, central part circular, margins distinct,

Exine: Thick. Sexine a little thicker than nexine.

Ornamentation: Tectate, supra-striate. Striate fine; muri namrow, often anastomosing;
parallel to colpus at mesocolpia; perforation wide.

Measurements; P 34.8 um; E 35.8 um; polar exine 3.3 um, equatorial exine 4.1 pm; Clg
31.2 pm, ClIt 5.7 pm; Plg 6.8 pm, Plt 6.2 pm; Apocolpium 9.9 pm.

C. pulchellum (Swartz) Druce (Figs 2.a-¢)
Pollen class: 3-Zonocolporate
P/E 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-
cndoaperture, legs short, central part circular, margins distinct.



Exine: Thick. Sexine about as thick as nexine.

Ornamentation: Tectate, supra-striate. Striate fine; mur narrow, often anastomosing;
parallel to colpus, curved near poles; perforation wide.

Measurements: P 32.5 pm; E 29.8 um; polar exine 3.8 um, equatorial exine 2.5 um; Clg
30.5 pm, Clt 5.3 um; Pig 5.3 um, Plt 5.5 um; Apocolpium 6 pm.

C. tenuiflorum (Hoffmanns & Link) Fritsch subsp. tenuiflorum (Figs 2.f-k)

Pollen class: 3-Zonocolporate

P/E ratio: Prolate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinet, slightly
iregular, ends acute; colpus membrane smooth. Endoaperture-There is a distinet H-
endoaperture, legs short, central part circular, margins distinct and less granular.

Exine: Thick. Sexine about as thick as nexine.

Ornamentation: Tectate, supra-stniate. Muri thin, running parallel to celpi, frequently
anastomosing; perforation wide.

Measurements: P 30.4 pm; E 27.4 um; polar exine 3.5 um, equatorial exire 2.4 um; Clg
27.8 pm, Clt 5.6 pm; Plg 3.8 um, Plt 4.1 um; Apocolpium 5.5 um.

C. tenuiflorum (Hoffmanns & Link) Fritsch subsp. acutiflorum (Figs 2.1-t)
Pollen class: 3-Zonocolporate
P/E ratio: Prolate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slightly
iregular, ends acute; colpus 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 fine; muri narrow, often anastomosing:
perpendicular to pore and parallel to colpus, curved near poles; perforation wice.




Measurements: P 28.4 um; E 27.4 pm; polar exine 2.9 pum, equatorial exine 2.3 um; Clg
26.3 pm, Clt 5.8 pm; Plg 5.5 pum, Pit 6 um; Apocolpium 5.8 um.

C. spicatum (L) Fritsch (Figs 3.2-d)

Pollen class: 3-Zonocolporate

P/E ratio: Oblate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slightly
irregular, ends acute; colpus membrane smooth. Endoaperture-There is a lecss distinet H-
endoaperture, legs short, central part circular, margins distinct.

Exine: Thick. Sexine about as thick as nexine.

Ornamentation: Tectate, supra-striate. Striate fine; mun narrow, often anastomosing;
perpendicular to pore and parallel to colpus, curved near poles; perforation wide.

Measurements: P 26.4 um; E 26.4 pum; polar exine 3.9 um, equatorial exine 2.5 um; Clg
25.3 pum, Clt 6.3 pm; Plg 5.4 um, Plt 6.8 pum; Apocolpium 5 pm.

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

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

P/E ratio: Oblate-spheroidal

Apertures: Ectoaperture-Colpus long, broad and deeply sunken; margins distinct, slightly
irregular, ends acute; colpus membrane smooth. Endoaperture-There is a less distinet H-
endoaperture, legs shortt, 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 colpus, curved near poles; perforation widle.

Measurements: P 29.2 um; E 29.5 pm; polar exine 3.1 um, equatorial exitic 2.5 pm; Clg
27.2 pm, Clt 4.4 um; Plg 4.2 um, Plt 5.3 pm; Apocolpium 5.5 pm.

Discussion and Conclusion

All Centaurium species studied are radially symmetrical, isopolar, prolatc-spheroidal or
oblate-spheroidal and usually tricolporate. It is difficult to separate the species from each
other on palynological grounds under LM since they appear to be homogerous. However,
there are, though small, differences in endoaperture features and the sexine/nexine ratio
(Table 1). The H-endoaperture is distinct in C. ervthraea subsp. erythraec, C. erythraca




subsp. rhodense, C. erythraea subsp. rumelicum, C. pulchellum, C. tenuiflorum subsp.
tenuiflorum, C. tenuiflorum subsp. acutiflorum whereas it is less distinct in C. erythraca
subsp. turcium, C. spicatum and C. maritimum. Punt and Neinhuis [2] also note that there is a
distinct H-endoaperture in the European C. eryrthraea and C. pulchelfum. With respect to the
sexine/nexine ratio, the sexine is thicker than the nexine only in C. erythraea subsp. turcium
C. erythraea subsp. rhodense and C. maritimum but the ratio is almost | in all ther taxa.

SEM micrograph of all the taxa examined show that the surface of pollen grains is
characterized by striate sculpturing. In C. erythraea subsp. erythraea (Figs t.h-i), C.
tenuiflorum subsp. tenuiflorum (Figs 2.5-k), C. tenuiflorum subsp. acutiflorum (Figs 2.p-r), C.
pulchellum (Figs 2.d-e) and C. erythraea subsp. rhodense (Figs 1.p) the striac are parallel to
the colpi. In C. erythraea subsp. rumelicum (Figs !.c-d), on the other hand the striate are
parallel to colpi but the striate are shorter than in other taxa. The direction of the striae,
however, changes over pollen grains in C. erythraea subsp. turcium (Figs 1.j-n), C. spicatum
(Figs 3.c-d) and C. maritimum (Figs 3.i-j), perpendicular to the pores at mesocolpium and
parallel to the colpi towards the poles.

In this study, 4 pantocolparate pollen grains and great variations in pollen size have been
observed in C. erythraea subsp. ervthraea (20.1x20.2 pm — 35.6-35.1 um) ancé C. maritumiom
(22.4x21.9 pm — 38.5-39.1 pm), suggesting pollen heteromorphism.

Jacobsen [1] points out that more detailed works should be carried out on C. erythraea and C.
tenuiflorum. In conclusion, this results reveals that C. erythraea subspecies (with the
exception C. erythraea subsp. turcicum) and C. tenuiflorum subsps.,, cf which have
systematic problems, can be difficult to separate palynologically. [n addition, C. erythraea, C.
renuiflorum and C. pulchellum are similar in pollen morphology. But C. spicatum and C.
maritimum with pollen morphology can be differentiated from the other species. In addition,
C. erythraea subsp. turcicum is similar to C. spicatum and C. maritirzum in pollen
morphology.

This study has revealed that all of Centaurium species should be placed in. C. puichellum
:vpe of Punt and Nienhuis (2) on the basis of H-endoaperture structure and, characterised by
the presence of supra-striate ornemantation.
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Table |, Dimensions and morphelogical variation in pollen of Centuurivm Hill.

TAXON Slee PXE | Shape Exine thickness |Sexine/ nexine  [Sculpture Ridge orientalion % tricolpotate |% tetracolparatac | Ectoaperture . Endosperture
(pm)
C erythrava 29.8x28.8 |Prolate- 27 Sexine about as  |Supra-strinic [ Short, less dense 160 - Long, broad Distinet
subsp. rumelicum spheroidal thick as nexine
C erythraea subsp.  [26.4x26.4 | Oblate-sp- 3 Sexine aboul as  |Supra-striutc | Paralicl to colpus 97 3 Long, broad Distinct
erythraea heroidal thick as nexine curved near poles
C. erythraea subsp. 12662253 | Prolate- 29 Sexine a little Supra-striate | Perpendicular 1o 100 - Long, broad Less-distinct
turcium spheroidal thicker than pore and parallel to
nexine colpus at poles -
C. erythraea subsp.. [34.8<35.8 |Oblute- 4.1 Sexine alittle  |Supra-striaic  |Paratel 10 colpus ut 100 - Long, broad Distina
rhodense spheroidal thicker than mesocolpia
nexine

C. pulchellum 32.5%29.8 |Profate- 2.5 Sexine about as | Supra-striate | Paralel 1o colpus 100 - Long, broad Distinct

spheroidal thick as nexine curved near poles
C. tenuifforum subsp. |30.4x27.4 {Prolate- 24 Sexine about as  |Supra-siriate  |Running purallcl 1o 100 - Long, broad Distinct
tenuiflorum spheroidal thick as nexine colpi
C. tenuiflorum subsp. 128.4x27.4 |Prolate- 23 Sexine about s |Supra-striate | Perpendicular to 100 - Long, broad Distinct
acutiflorum spheroidal thick as nexine pore and parallel to

colpus near poles

C. spicutum 26.4x26.4 |Oblate- 25 Sexine about as | Supra-striale | Perpendicular to 100 - Long, broad Less-distinet

spheroidal thick as nexine port and parallel 1o

colpus near poles

C. maritimum 29.2x29.5 |Oblate- 2.3 Sexine a little Supra-striate | Perpendicular to 98 2 t.ong, broad l.ess-distinct

spheroidal thicker than pore and parallel o

aexine

colpus ncar poles
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Fig i(a-d) Centaurium erythraea subsp. rumelicum (a) Endoaperture LM (b) Oprical cross-
section: outline in polar view LM (c) Omnamentation in equatorial view SEMX3000 (d)

Ornamentation in polar view SEMX10.000. _
(e-i) C. erythraea subsp. erythraea (e) optical cross-section; outline in equatorial wiew LM (f)

Endoaperture LM (g) Optical cross-section; outline in polar view LM (h) Omementation in

equatorial view SEMX3000 (i) Ornamentation in aperture SEMX10.000.
(=n) C. ervthraea subsp. rurcicum (j) Optical cross-section; outline in equatorial view and

“endoaperture LM (k) Oprical cross-section; outline in polar view LM (1) Ornamentation in
apocolpium LM (m) Omnamentation in equatorial view SEMX2000 (m) Omamentation in

mesocolpium SEMX10.000. )
(0-s) C. erythraea subsp. rhodense (o) Optical cross-section; outline in equatorial view LM (p)

Endoaperture LM (r) Optical cross-section: outline in polar view LM (s) Ornamentation i

apocolpium LM.
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Fig 2 (a-e) C. puichellum (a) Endoaperture LM (b) Optical cross-section; outline in polar view
LM (c) Ornamentation in apocoipium LM (d) Omamental in equatorial view SEMX3000 (e)
Omamentation in mesocolpium SEMX6000.

(f-k) C. tenuiflorum subsp. tenuiflorum (f) Optical cross-section; outline in equatorial view LM
(g) Endoaperture LM (h) Optical cross-section: outline in polar view LM (i) Omamentation in
apocolpium LM (j) Omamentation in equatorial view SEMX3000 (k) Ornamentation in
mesocolpium SEMX5000.

(l-r) C. tenuiflorum subsp. acutifforum (1) Optical cross-section; outline in equatorial view LM
(m) Endoaperture LM (n) Optical cross-section; in polar view LM (o) Ornamentation in

apocolpium LM (p) Ornamentation in equatorial view SEMX3000 (r) Ornamentation in polar
view SEMX10.000.
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Fig 3 (a-d) C. spicarum (a) Optical cross-section; outline in equatorial view LM b)
Ornamentation in mesocolpium LM (c) Ornamentation in equatorial view SEMX3000 (d)
Ornamentation in mesocolpium SEMX10.000.

(e-}) 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 apocolpium LM (i)
Ornamentation in equatorial view SEMX2000 (j) Ornamentation in mesocolpium SEMX10.000.
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POLLEN MORPHOLOGY OF SEIDLITZIA Bunge, AELI.ENIA
Ulbrich, NOAEA Mogq., CYATHOBASIS Aellen, PETROSIMONIA
Bunge and HALANTHIUM Koch (CHENOPODIACEAE)

N. Miinevver Pinar*
Received 3.11.1998

Abstract

Pollen grains of 6 genera of the family Chenopodiaceae have been examined in detail
comparatively by using light microscopy (LM) and scanning electron microscapy (SEM).
Pollen description of Seidlitzia Bunge, Aellenia Ulbrich, Noaea Moq, Cyathobusis Aellen,
Petrosimonia Bunge and Halanthium Koch have been given. Pollen grains of eact genera are
radially symmetrical. isopolar and pantopolyporate. These taxa have sunken pores and
distinctly convex mesaporial exine. The genera have been diveded into 3 types on the basis of
pore number.

Key Words: Pollen, Pollen morphology, Seidlitzia, Aellenia, Noaea, Cyathobasis, Petrosimonia,
Halanthium, Chenopodiaceae.

Indroduction

Setdlitzia Bunge, Aellenia Ulbrich, Noaea Moq, Cyathobasis Aellen, Petrosimonia Bunge and
Halanthium Koch belonging to the family have been revised by Aellen [1] in Flora of Turkey.
The genera have been differentiated only on the basis of plants hairy or glabrous. Seidlitzia
Bunge, Aellenia Ulbrich, Cyvathobasis Aellen are represented by one species; Noaea Moq. and
Petrosimonia Bunge are represented by two species and Halanthium Koch is representzd by three
species in Turkey. Cyathobasis fruticulosa (Bunge) Aellen and Petrosimonia nigde »nsis Allen

are endemic species in Turkey.

* Ankara University, Faculty of Sciences, Department of Biology, 06100, TandoZan, Ankara. Turkey.
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Pollen morphology of these genera have received little attention from investigators. Aellenia
glauca (M. Beib.) Aellen was examined by Nowicke [4] through scanning electron microscope

(SEM). Ulrrastructure of pollen exine of Aellenia glauca was descripted by Skuarvarla and

Nowicke [8].

The objective of our research is to shed some light on the pollen morphology of thase genera,
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 Hacettepe University Herbarium (HUB). The collections are 'isted under

*“Specimens investigated”, following the sequence of Acllen [1].

For LM study, the pollen slides were prepared according to the tecnique of Wodehouse (W) [9].
A Leitz-Wetzlar microscope was used for examination (Ocular x 16, objectine x 100).
Measurements were taken statistically. In order to estimate the pore number, the method by Mc
Andrews and Swanson [3], based on the ratio of distance between centers of adjancent 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 with gold. Jeol

100 CXII electron microscope was employed for SEM studies.
Terminclogy follows that of Faegri and Iversen [2].

Specimen Investigated

Seidliizia florida (Bieb.) Bunge Agn Motila ANK
Aellenia glauca (Bieb.) Aellen Erzurum Gassner ANK
Noaea mucronata (Forssk.) Aschers & Schweinf Bitlis H.Pesmen GAZi
M.Oztekin,
Crathobasis fruticulosa (Bunge) Aellen Kayseri S, Yildinmi . HUB

S. Enk
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Petrosimonia branchiata (Pallas) Bunge Mugia A. Guner GAZL
P. nigdeensis Aellen Ankara E. Yurdakulol ANK
Hallanihium roseum (Trautv.) {ljin Kars Demirkug HUB
H. kulpianum (Koch) Bunge Ankara Aellen ANK
Results

Pollen descriptions

SEIDLIZIA Bunge

§. florida (Bieb.) Bunge (Fig. la-c).

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 16.6
um (15.6-17.7 pm). Pores 4.2 pum in diameter and circular. Operculum 55-57 conical spinules.
Distance between the centers of the adjancent pores (C) 8 pm. C/D 0.4819. Pore number 14,
Ornamentation scabrate. 105 spinules per 100 um2,

Exine 1.3 pm thick. Ektexine thick than endexine. Intine 0.5 pm thick.

AELLENIA Ulbrich

A glauca (Bieb.) Aellen (Fig. 1d-g)

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 24.4
um (20.8-22.9 um). Pores 6 pm in diameter and circular. Operculum 10-11 conical spinules.
Distance between the centers of the adjancent pores (C) 9.4 pm. C/D 0.4196. Pore number 19.
Omamentation scabrate. 60 spinules per 100 pm2,

Exine 1.6 um thick. Ektexine thick than endexine. Inting 0.5 pum thick.

NOAEA Mog.

N. mucronata (Forssk.) Aschers & Schweinf. (Fig. Th-k).

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 19.2
ym (15.6-17.7 um). Pores 3.5 um in diameter and circular. Operculum 65-68 conical spinules.

Distance between the centers of the adjancent pores (C) 9.4 um. C/D 0.4896. Pore nun ber 14.

Ormamentation scabrate. 109 spinules per 100 pm2,
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Exine | pum thick. Ektexine thick than endexine. Intine 0.5 pm thick.
CYATHOBASIS Aecllen
€. fruticulosa (Bunge) Aellen (Fig. | l-n).

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 19.6
pm (117.7-21.8 pm). Pores 3.3 pm in diameter and circular. Operculum 47-50 conical spinules.
Distance between the centers of the adjancent pores (C) 6.4 um. C/D 0.3265. Pore number 33.

Omamentation scabrate. 96 spinules per 100 pm?2.

Exine 1.04 um thick. Ektexine thick than endexine. Intine 0.5 um thick.

PETROSIMONIA Bunge

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

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 18.7
pm (17.7-19.8 pm). Pores 1.6 pm in diameter and circular. Distance between the centers of the
adjancent pores {C) 4.5 um. C/D 0.2406. Pore number 62.

Omamentation scabrate. 140 spinules per 100 um?2.

Exine 1.4 pm thick. Ekiexine thick than endexine. Intine 0.3 pm thick.

P. nigdeensis Aellen (Fig. 2d-1).

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (D) 15.3
pm, Pores 1.2 ym in diameter and circular. Operculum 19-20 conical spinules. Distance between
the centers of the adjancent pores (C) 3.3 pm. C/D 0.2157. Pore number 77.

Omamentation scabrate. 114 spinules per 100 um?2,

Exine 1.8 um thick. Ektexine thick than endexine. Intine 0.5 pm thick.

HALANTHIUM Koch

H. roseum (Trautv.) lljin (Fig. 2g-j).
Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diamater (D) 28
pum (23.9-31.2 um). Pores 6.6 pm in diameter and circular. Operculum 57-58 conical spinules.

Distance between the centers of the adjancent pores (C) 10 pm. C/D 0.3571. Pore number 27.

Ormamentation scabrate. 65 spinules per 100 um2,
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Exine 1.04 um thick. Ektexine thick than endexine. Intine 0.3 pm thick.
H. kulpuanum (Koch) Bunge (Fig. Zk-n).

Pollen grains radial symmetrical, isopolar, pantopolyporate, spheroidal, pollen diameter (I3) 24.7
um (24-25 um). Pores 5.7 um in diameter and circular. Operculum 46-30 conical gpinules.
Distance between the centers of the adjancent pores (C) 7.3 pm. C/D 0.2955. Pore number 40.

Ornamentation scabrate. 80 spinules per 100 pm2.
Exine | um thick. Ektexine thick than endexine. Intine 0.5 pm thick.

Conclusion

Pollen morphological characters of 8 species of 6 genera of Chenopodiaceae examined are, in
general, similar. Pollen grains are radial symmetrical, isopolar and pantopolyporate. Exine consist
of thick ektexine and thin endexine layers {Table 1). These features have also been ac ‘ounted for

some other genera of Chenopodiaceae, Atriplex [6), Suaeda {7} and Salsola 51 studied
previously.

The most diagnostic features of the family Chenopodiaceae used in pollen analytical and
taxonomic investigations are pore numbers and the C/D ratio {3]. Pollen size and pore number
have been used as diagnostic characters for Turkish Atriplex, Suageda and Salsola geaera. Fig. 3
shows the correlation between pore number and pollen size of 8 species examined for the present
study. No 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 pm in diameter, there is a tendecy
of Halanthium roseum to have larger pollen grains (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 smaller, 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;

L. pollen type: Pore number ranges from 14-20. Seidlitzic florida, Aellenia glauca and Nocea
mucronata are included. Pollen grains of S. florida are smaller then the others. A. glan.ca also has

fewer spinules in 100 um? and bigger pollen than N. mucronata.

. polien type: Pore number varies from 25-50. Halantium roseum, H. kulpianum and
Cyathobasis fruticulosa are included. Pollen grains of C. fruticuiosa are smaller than the others.

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

H1. polien 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 Chemopodiaceae family. Interesting results of the
entire study is characterized by sunken pores and distinctly convex mesoporial exine, Nowicke
{4] also noted that dellenia has sunken pores and distinctly 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 L. Dimensions and morphological variation in pollen of Chenopodiuceae.

Taxa Pollen Dimengion (D) (um) | Ph* (jun) e Operculum Exing intine (%i)] Pore number
(par} (nm) ,
Seidtitzia floridu 16.6 4.2 8 $5-57 conical spinules t3 0.5 04819 14
Aellenia ghaea 244 6 94 10-11 conicul spinules 1.6 s 0.4196 )
Nouva mucrondtu 19.2 35 9.4 65-68 vonicai spiiules 1.0 0.5 0.4896 14
Cyathobasis fruticulosa 19.6 33 6.4 47-50 conical spinules 1.04 0.5 0.3265 33
Petrosimoniu branchiata 8.7 i.6 4.5 - {.4 Q.3 0.2406 62
P nigdeensis 15.3 L2 33 19-20 conical spinules 1.8 0.5 0.2157 7
Hallamhion roseum 28 66 10 57-58 conical spinules 1.04 0.3 0.3571 27
i kulpianum 24.7 5.7 7.3 46-50 vonical spinules 1.0 0.5 0.2955 4

*1li; Pore diameter

*+L : Distance boiween the ceniers of the adjuncent pores

61
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Figi

(a-c} Seidlitzia Aorida (Bieb.) Bunge (a) Pollen of 5. florida LM x 1000 {b) Pores and ornamentation
SEM x 30600 {(c) Pores and opercula SEM x 10.000.

{d-g) Aellenia glauca (Bieb,) Aellen (d-e) Pollen of 4. glauca LM x 1000 (f) Pores and omamentation
SEM x 3000 (g) Pores and opercula SEM x 10.000.

{h-k) Noaea mucronate (Forssk.) Aschers & Schweinf. (h<t) Pollen of N mucrongra LM x 1000
{j} Pores and ornamentation SEM x 3000 (k) Pores and opercula SEM x 10.000.

(-n) Cyathobasis fruticulosa (Bunge) Aellen (1) Poilen of C. frurirulese LM x 1000 (m} Pores and
ornamentation SEM x 3000 (n} Pores and opercula SEM x 10.000.
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Figl (a-c) Petr brachiata (Pallas) Bunge (a-b) Pollen of 2. brachiata LM x 1000 (c¢) Pores and
ornamentation SEM x 3000, .
(d-f) P. nigdeensis Aeilen (¢) Pollen of P. nigdeensis LM x 1000 (f} Pores and ornamemtation SEM x
10.000.
{g-j) Halanthiuvm roseum (Traurv) IHjin  (gh) Pollen of H. roseum LM x 1000 (i) Pores and
ornamentation SEM x 3000 (j) Pores and opercula SEM x 10.000.
(k-n) H kulpienum (Koch) Bunge (k-l} Pollen of #H. kuipianum LM x 1000 (m) Pores an
ornamentation SEM x 3000 () Pores and opercula SEM x 10.000. :
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Abstract

Omitofaunistic researches were made between April 1995 and March 1996 in the area
of Kiipli and ipsala in Edime City along the Turkish-Greek border. The purpose of this
study is to find out the bird species, their populations and bio-ecological importance of
military forbidden zones. 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: Omithofauna, Kipla-ipsala, Edime-Turkey.

Introduction

The River Merig, 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 as a breeding range and, especially, a wintering place for
waterfow] and raptors during the migration season. Around 100.000 waterfow] winter in this

region, which is a class A eutrophic wetland according to internationally criteria {12},

Many omnithological researches have been made in Turkey [3, 7, 8]. But there is no sufficient data
on the Turkish-Greek border except Gala Lake near Kiipli-lpsala area

[4]. Study area (Figure 1) which stays in the north of Meri¢ 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 resulis with the other
imporiant wetlands, like Sultan Sazligi-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.
“Hacettepe University, Faculty of Education, Science Section Depart., 06532, Beytepe, Ankara/Turkey,
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Study Area and Methods

Study Area: Study area is located near the River Merig (Fig 1.} and about 200 km?- 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 betweén 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 Kiipli Village, Adasarhanli
Village, Kulig Forest, Saricaali Village and Ipsala Town (Figure 1). 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 during the observations [2, 8]. While
carnng out the observations 1n order to find out the species and the population density, 1/25 000
maps were used [1]. For the systematical categorization of bird species, 1t 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
Merig. 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 14 °C. The maximum temperature in August was
32 °C, while minimum temperature was 2 °C 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 Merig and Ergene Rivers
overflow their banks in winter. During this time, the plains are being higly irrigated and
especially in spring time they become typical swamps and are very proper for the birds i order to
find food and nest.
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Results and Discusions

Bird species and their population are shown in Table 1. As consequences of the ob’servanons, 139
bird species were determined in Kiipli-ipsala military zone where they have been intensively
using the area for feeding, settling and breeding. It has been known that 440 bird species are
currently living in Turkey. A very close area {Strandja Mountains, South East Bulgaria) was also
studied and 133 bird species were determined by Milchev in 1994 [10]. Kiipli-lpsala area is
comparatively smaller than the other study arcas mentioned above. However, the number of the

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

Fortheen species are observed continuously frorn 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. Determined bird species of Red Data Book status are given in Table | and used [5].
According to this category, 5 of the bird species nearly disappaering are found in study area. This
category consist of A.1.2° swans {Cygnus cvgnus), mute swans {Cygnus olor) and ospreys
(Pandion haliaetus) which are winter visiter where eagle owls (Bubo bubo) and kingfishers
{dicedo atihis) are resident species in this area. Population density of this 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, omithological observations coﬁldn’t be done in the some arcas (on some part
of Kuli¢ Forest and Karaagag covert-Adasarhanli). Becuse of habitat destruction has been done
by Military Services and Regional Directorate of Forest in these areas in autmn 1995, we could
be done bird observations in these areas.In this time, we determined the nightjars (Caprimulges
europaes} as a first time at the destructed parts of Kulig Forest in September, October, December
1995 and Janury, February 1996 (Table 1). However this species is seen in summertime in
Turkey accordin to literature. In conclusion, this species couldn’t be observed in summertime in

dense vegetation of Kuli¢ Forest and this species may choose these places as a wintering area.

Distribution of the category of these species is as follows; 33 species A2, 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
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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.

References

{1
2]
(31
]

(5]
[6]

(7
(8

(9
{10]

(1]

Bezzel, E. and E H.Utschick.DieRasterkartierungvon  Sommervogel  bestanden. -
Bedeutungen und Grenzen. J. Orn. 129 : 431 — 4 40, 1979.

Bibby, C.J.. N.D. Burges end D.A. Hiil. 1991. Bird Cencus Techniques. Academic Press
Ltd. London NW 17 DX.,

Bird Reports 1966-67; 1968-69; 1970-73; 1974-75: Omit. Soc. Turkey. 1969, 1973, 975,
1978.

Ertan. A. Tirkiye'nin Onemli Kus Alanlan ve Gala Golii Projesi. Cevre'88: Dordiinci
Bilimse! ve Teknik Cevre Kongrasi. 5-9 Haziran 1988, fzmir. 1988,

Kizirogly, {. Tiirkive Kuslan. OGM. Yay. Gazi-Ankara. 314 5. 1989,

Kiziroglu, {. The Bird Species of Tiirkiye. Turkish Association for the Consevation of
Nature and Natural Resources. Publ. Nr. 20, 48 pp,

Kiziroglu, I. und F. Kiziroglu 1987, Die gefaerdeten Vogelarten (Non-passeres) der Turkei.
Verh. Ornith. Ges. Bayem. 24 (4): $33-540 pp. 1993. ‘

Kiziroglu, 1, L. Turan, and A. Erdogan. A bio-omithological study of Sultansazhgi, one of
the most important marshy areas of turkey and Europea. New bird species in the areas and
the current situation. Doga Tr. L. of Zool. 17{2): 179- 181 pp. 1993

Kiziroglu, i.. L. Turan. ve A Erdogan. Sultansazligi Arastirma ve Yénetim Plani. (Ed. H,
Asmaz): Omitoloji Grubu Sonug Raporu.79 s. Ankara. 1996

Milchev, B.. Breeding bird atlas of the Strandja Mountains, south-east Bulgaria.
Saundgrouse. 16: 2-37 pp. 1994.

Report,. Edirne Meteorological Station, 1994-95 records. Edirne. 1996

{12] TCSV. Wetlands of Turkey. Tiirkiye Cevre Sorunlan Vakfi (Environmental Problems

Foundation of Turkey). ISBN: 89.06.Y001 1.30. Gnder Matbabasi. Ankara.51. s. 1989



http:Ankara.51
http:89.06.YOOI1.30
http:Raporu.79

29

{EBAT 3 ERET) MRAITY 0t Bitspancor)? (e
apadt b1} pag mal-pag Iopaseg:

Taspade GF) SEI) pIvg suogT SE2M {PaSs 20E N p3q Jvgrrasg

RSP AR o Rone poaalarpnsy c Ry por 24 N y 17 o0 P Runpary @ 1 PRI GRS L F P AN IR PRy P
ot [} [ [ 0 [ ] [ 0 o [ [ [ [ e Ty
v £1 144 113 [ 4 4] 1] 0 0 0 ] 9 n AR s gy

Ty o f ot + 0 0 o 0 o o o 0 o sy of

oy 61 £l b it n 0 0 0 0 0 o ] 28 e84 61

v 0 o © 0 4] Lig 0 0 0 91 ir Bl supponyrf mpeley )

Y a ] L ¢ @ L4 6F Fis] 95! 1] 43 [ ral ey

F ¥ 7 L # 4 7 £$ HOSR mer FLHE oIt oz UMD BHHOANT) 91

f o H L4 } 0 0 0 [ o H £ SIS SRR § ¢

L4 [ @ n L4 64 b 43 Lot H r £ s soaligoxy pp

0 ¢ 0 9 0 ” v 95F foF i1 L3 ia€ XD207.00 DI £]

L4 4 L4 f 0 8 + 16 & 114 14} 11 Sappagng meapsy 2}

H 24 39 o o L o 35 fif 133 e $£7 ppaten8 mpaily gy

3o Ll 134 (a1} 9 st n 0 o 0 [ o g eERaRT 1

£ 28 il L £t ¢ 14 Lid & $3 £°F 61 B rapRp g
v 1] st ({1 6L 011 0 1] 4] 1] [} ] L] PSSO IO, R
£y 114 o e LA€ 1314 n [ 0 0 ] 0 & st 84T wuesommpyg ¢
Ty (3] %1 it 13 1] 0 0 0 a 0 0 1] OGO XFONUMPY ] Q
Y 0 13 [+ Ll 3 L] [ 0 a [(] n [} Btels o s E ¢
ﬂ,/.. o m. o 1Al % 0 Fi) o 0 13 i3 [1] ,—.:.nw.-gf.s-l 4-:2«.._.)\.\.«& +
(4 <l st of LY 0 o ] 4] 0 ki 3 i€ nyonyfits sdaspng ¢
v i1 2 e 0 ] g ] 0 0 0 0 7 syansSin sdoopo,y
Ty Lt 134 f+ RE [h ® [ i o | L U s sdospo,d §

o TN AN pEE] NI Xl DN AT s I £ JNI RiFy Wi SIII8 O
9661 s661

“Japiog ¥r00-4stpn g, up Buof € aunpad mpesd)-mduy 1w 9661 YW PUE Saa) 1udy uSomiaq spaiq jo smers pue (isuop opeindog ¥ ojqeg




[ [] 0 ] [ [ [ 0 K] (L T SHIMITA ST | gg
% t 4 o 0 ¢ ¢ ¢ i o € srgup rUpTIN) ¢
0 0 0 o 0 0 4 T T » 0 PIATDAL PASOIANIRY 0
+ A n ] O 0 o T .z § A srdopariny owdopanayy g8,
44 ] 2008 a00% onos 0005 0s71 €or . 1" 0 4 to DA PIPAY £4
L1 14 £ il SR 191 £ " s 9 14 andosopys symersy I,
4 44 1 ¥ 4 [ [ /] k4 § [4 snoneube sy gg
¢ [ o 0 ¢ o o ¢ ¥ o 0 ] ssinLsERs oy 6F
0 o 4 0 0 0 0 4 [4 H ¢ 0 enuri8asnd oy gy
7 4 L4 £ ¢ L4 a [ 9 M 144 4 (NP oIy 4y
t n 14 € [} 4 4 LY L t 9 6 supuINRnn) oy of
¢ 0 0 ] 0 ¢ 0 ¢ H [ £ 0 SIIPDHOY HONPHTY G
0 0 0 4 [} 0 ¢ 0 0 ! § 1] s Smd iy by
¢ o ¢ 4 [ I 0 0 0 0 14 4 [ suapf diry op
o o { 1 0 0 1] 0 ¢ n 0 (1] sndoSty ommg oy
61 < [+ 1] % 1 14 < 13 4l i £ o romg 1y
H 14 11 ¢ 0 o 0 1 0 3 z ] s rng o
{ £ ¥ 0 0 0 0 0 0 T € [} sowe s suan 3 6
L $ 4 g 0 o 0 I 4 13 L] z sseuRuan snoany gy
o 0 0 1 9 4] b \ € \ ¢ i3 sipnS Ny g
0 [ 0 0 1 { [ 0 i 4 [ [ e sopdhany g
¢ 0 ¢ L] 0 0 8 < § £ 0 nev s snapry g
& o 0 n 0 i g 0 0 | 4 4 z THATR SHAJY pE
0 L] £ 0 0 4 ¢ 0 0 4 [} - psontunGpdp o
¥ n [ o ] 0 ¢ 0 ] /] . g vyl zg
L4 1314 L1l 0 ¢ 0 o 1 ] 114 vt nlgs (e 1
f [ 0 0 0 o [ n 0 14 il AN o
Ll 0 0 ¢ 0 0 4 [ ] [} L S &7
k] ] 0 0 1] ¢ [+ i ] 0 [} pandons sruep g
or (3% 09t $t 0 L] o 4 o Ll PoBaL SN g7
oeng j314) 11t s6t 11 0 [ 6€ ir +1 soryoulalaryd oy op
061 il 0 0 o 0 0 0 0 0 el R L
] or [ Lt 0 [ ¢ g 0 0 PLIopY! PP $T
[4 0 0 [ 0 0 ¢ ¢ 9 0 siofins vpug g
NET Jaa N W0 35 ‘nny ka7 AN AFIY Rd¥ SAIAIE ON
9661 S661

30

MUTIN0S | HGuL




31

TF 7 # 0 ] 7 ] [ ] 791 53 ¥ [{ IRTT R £8
143 ] [ [ [] ] [ 9 95 ] [ [] s sovany gy
(a3 [] 8 ? ] [ ¢ ] £ 41 19t sz 2 avpsoyede sdosngy 1y
oy 9 F 5 6 4 1 [ 5t + 174 11 ¢ Byunopay gy,
(3% [ 0 0 [ 0 ] [ [ [ L] 0 0 g endp G
(33 n 0 [ [ [ [ Pl % HH 33 El 0 s sody g¢
i 1 { z 4 o ] 4 o 3] 3] [ 0 snndosnn sulprostery (1
Y [ 0 0 t [ 0 H 1 3 £ $ ] rgpe ) gy
r ¢ r ] 1] i [ 9 £l 14 # 1} pnon Uy g7,
[} 0 0 o 4 0 [+] 0 i} t | n SO PIE p1
0 [ T 0 o 2 1 [ ! 1 z 0 GG N gL
L a 4] it n 4] 0 " { i 4 £ SRADHON ERFIONY ¥ L
v i 0 0 0 0 [ 0 0 6f 34 641 €1 sanmrams oigadeidang (g
Ty 0 0 0 0 [ [ 0 [ 274 s ot £ e pideadeng o
- H4 * 1 44 £l ¢ 14 # 2 211 r° " apovap spadndang g9,
Y M [4) [171 124 3 [ 0 9 ] 1] ] ot mguaned oqremey gy
" L1 9% [ 14 5t ] [ o ] L} [} t ] wag oqueney 19
v H (] 8 [ o o [] 1] L] 4] [{] [ SWOLfID tiaAy 09
|27 0 6 9 0 [ [ [ 0 [ 0 [ [ opEsag NS Y
(43 3 ¢ ¢ 0 ] ] 0 ] ] £ 9 ] smailnanay somop ) by
v i e € [ o ] L ] 0 14 o 8 28R4t snepPTYY £y
’ 44 £6t 14 L] st i £ 4 % st % 5t semeRan s vy 7y
of art LA 3% L $1 0 0 59 191 8 &t [ [ BT
Ta 6l 1 o 4 0 [ 0 0 1 8 i 4 xrultnd spovsepgg g9
R £ [ 0 i ] 0 [} (4 £ 6 L T sudong vinil 65
12 & 1L tt o (i ¢ 0 b 8l 9 £ sodumod iy rSg g
£V [ ] 0 0 0 0 [ [ ¥l Ll 9 0 e 1
Y] NIV A3 NI DG TION %) EE3 0 vIar ANAF Y EZIN CIa0%  ON
9661 $661

2NN | JCL

H




v

ey

L4

(4
[
£
(23
£F
v
[9d

>

L= -] >

-
=y

tt

D oW e o oy O

81

L= - -4 L

oy

- D

R

oD

9
4
£

b4

]

=2

41

B

Do

>

L I N )

£1

L S =]

§i

LR R

it

=

- T

»

£

A TR

£

a D @

= o

it

£

«r

114

81

3

134
ozt
91

oy -

1
|13
!

*#

e

=

0gs

b4

n

959

g
&1

=1

BT L S BT

[

W =

~

=

€1

9ot

k-] >

eI I B

:Q: ot 2:3_ N — — I
riigdijor sudo2oj g it
pinagare ma S so1
ruLLn Spyoddy 4ol

srosmapIr SWegdosaE o)

taaluo ejooues 901
SO0 SININANYS SO
soymutgmBau manaary pgf
PRDAGRE SNIYREY (Ot

meo ey oot

spaae spaR ], 191

sanpopRou sangpotRolr g
SRS SHEDUL Y 66

Bapgaf vary/ nipovsc]y w6

RO S (6

AN WOWGAT 95
vradhs vy gy
BOUNHE OPURALE PE

asewen ety (6
PIPIELLS FPLIAING) 16
PP A LasaonrEy 1

dontue SRAOIOIPNNT 06
smpaw sudonipusy £
st sudosospurg g5,
sofbi sdodosgract g,
smpm SrinseS T o
DD SNt £8,

SpLas St Fey

v BN

HYTY

a4

NS

ada

SON

A0

R}

riar

AN

AT

e

,
-

9661

661

SHIRIE  ON

oy
o

SUUIHI0Y '] SlGBL




33

0 1 T [} 0 o o 1] ] Ei) 3 n FRRHE g o7 SARIIo50, 3 (1

n L] L] o ol [} o () 0 n 6. 0 L s e

Y anst onnl ooaf past nare (1) ] 0 f f [ £t AP SHINPIDY [ 5]

*y i< noiie o< ol 1414 n ] [ o £ w 4 SLOGYS ERAPDY 5]

h 0 0 L] o 6 $C IA] @ Y 0 0 0 CHRIIACSHELIG CE

- oo0f angi e j14Y (¢ (34 i 8 « ¢ 13} €t SQAPON PR pEY

- n s P 0 " ¢ ) ) & $91 o ar spugndsy L8] g
- " 7 o of H r 8z Hd HF 298 [114 114 L R L I (T Y
- n ) ner [ a5t oSt anss oore sze 21 anLr 203 swARAMOp 90 If ],

- fn 0 o 1 0 0 O 0 [0 o K 0 BHPNILL SRS ()

- nont- 0ot napot-- 0nanl- e [ kil a4 n 4] e} [3f4] samSps sunang Gt

- 0 o o [] 0 [} o o 0 H £ 0 AT KAL) RTY
- & ot 15! i1 (4] iR 44 of §91 ot [i4 5t AHLIOY prsddan suAIOY (7],
- + 98z [17 [:¢4 ef k411 234 1173 i6¢ 114 915 t143 pEpAseE ARAIY Q7 ],
h 43 t *e 113 i 143 ir o r 4] asi t vl vy ry,

- ? 0 n [ ] v o 2 [ I + ¢ wrnmpungR smnamsy pgy

k] i} 0 0 i) L] n ] £l T Ei] iy nwﬁ&?.w €11

ki O ) o i) 3 i} WN 11 s [} { AOFOMNE ,2-22;“ Nﬂm

- [ 0 o n [ 0 0 re $F1 % o ¥ AL SNy g7

- [ ] n o [ " [ 58 e " & suqogsn smony prf

ry n # 4 0 g a [ f 91 L] 4 L4 smmpusd 2wan] 41}

- 123 1] 14 0 2 [ ¢ 4 <] [24 fI # safbr sang Ry

) s 0t 0 [ 0 0 0 ] o i £ 0 SIS S [ 1]

- 1 9 i1 <4 7] ] 0 ¢ 2 0 4 £ LA Sy 91

(43 # z i a I £ 9 a 2 ! 4 I SUMULTIG ENINUNG (1]

n 0 0 0 [} 0 9 a1 St v 9 oG LN b1

0 o Q [} 4] 9 0 o 0 0 0 RIS PIRSISSIEY g1y

9 0 g 0 0 [ ] [ i z 1 supjedeont samBay Tyy

e ROH HEW wit wNEF Dad 400 A nny 1Lar AT WV SIS
9661 f661

MO '] NORL




™
o
1:250000 et 2
25 km o34
T .E‘
N’ ,ﬁ
. ®

Kornofiio

Likofi *

®

Lira

e ibriktepe

Kulig Forest

Saricaali

GREECE

IPSALA
MALKARA ©

® kesan

Figure 1. Location of Kiiplis-Ipsala in Turkiye.

S VS VRO S




Hacettepe Bulletin of Natural Sciences and Engineering
Series A, 28 (1999), 35-50 .

POLLEN ANALYSIS OF HONEYS FROM CENTRAL, EASTERN
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Abstract

This study presents the poilen analysis -of 33 floral honeys, 20 samples from

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

- Anatolia in, Turkey. The pollen analysis has revealed | unifloral honey and 52 multifioral

honeys. Pollens have been identified pertaining in 80 taxa, 64 of which were at genus level,
and 16 were at species level. SN

The pollen grains of Astragalus, Centaurea, Eryngium campestre and Trifolium
have been found to be the dominant group while the pollen grains of Achillea, Astragalus,
Centaurea, Cephalaria. Eryngium campestre, Helionthus annuus. Laminum, Lotus
corniculatus, Marrubium vulgare, Medicago. Onobrychis viciifolia, Pimpinella anisum,
Sclidago, Sophora japonica, Teucrium orientalis, and Trifolium identified as the secondary
group, and the remaining 64 taxa pollens are defined as the minor and rare groups.

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

Introduction

The plant taxa contributing to honey are revealed through pollen analysis of floral
honeys [1]. 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 polien 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
Saskatchevan [4] in Canada, 530 samples from Galicia [5], 115 samples from Basque [6] in
Spain. 119 samples from New Zealand [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 [11], and 93 samples from Los Lagos in Southern Chile [12]. -

*Hacettepe University, Faculty of Sciences. Department of Biology, 06532 Beytepe Ankara/Turkey.
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Nectar containing flowering 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 {17}, and 28 samples from Rize-Anzer [18].

The aim of the present research was the identification of nectar containing flowering
plants of Central, Eestern, 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
districzs where the samples originate from have been shown in Figure 1. Central, Eastern and
Southeastern Regions of Turkey were selected, representing the Irano-Turan phytogeographical
regional characteristics which permit steppe flora. The samples used in the study werz donated by
the Ministry of Agriculture and Rural Affairs,

The preparation and pollen analysis of the honey samples were done using the method
definel by the International Bee Research Association [19].

During the pollen analysis, source books [20-25] and reference pollen preparations
were used. Identification of pollen grains was done using a Leitz-Wetzlar light microscope.

The amount of pollen ranging between 1% and 5% was considered as the rare group,
the ore ranging between 6% and 20% was considered as the minor group, the one ranging
between 21% and 50% was considered as the secondary group, and the amount of pollen
exceeding 50% was called as the dominant group.

Results

As a resuli of the poilen analysis conducted on 53 honey samples collected from
ceniral, eastern and southeastern Anatolia, pollens from 80 taxa of 33 families were identified
(Table 1). Of these taxa, 64 were at genus level while 16 were at species level (Table 1).

Of the honey samples whose pollen spectra were constructed, only one sample (28)
collected from eastern Anatolia region were identified as unifloral. In this samp'e, Trifolium
(Fabaceae) pollens were found to be dominant and Heracleum (Apicaceae) pollens were found to
be rare {Table 3). The remaining honey samples were identificd as multifloral due to the
existence of pollens of numerous different taxa. (Tables 2 and 4).

As shown by the pollen analysis, the samples exhibiting the richest taxonal variety and
polien amount were members of the families Asteraceae, Fabaceae, Boraginaceae, Lamiaceae,
Rosacoae, and Apicaceae (Tables 1 and 4).

e
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The pollen analysis of the honey samples collected from ceniral Anatolia have shown
pollens of Centaurea of the Asteraceae family to be dominant in samples 3 and 4 while of the
Fabaccae family Astralagus polliens were found to be dominant in sample 2, and Trifolium
pollens were identified as dominant in samples 14, 16, 18 and 20. In the samples taken from the
same region, pollens of Astrulagus of the Fabaceae family were found to be secondary in sample
| while Lotus corniculatus pollens were identified as secondary in samples 3, 8, 9, and 10,
Onobrychis viciifolia pollens in sample 11, Sophora japonica poliens in sample 12, and Trifolium
pollens in samples 13, 15, 17, and 19. Of the Asteraceae family, Centaurea pollens were
‘dentified as secondary in samples 5, 10, 15 and 19, Helianthus annuus pollens in sample 7 while
of the Dipsacaceae family Cephalaria pollens were found to be secondary in sample 9, and of the
Lamiaceae family Teucrium orientalis pollens were secondary in samples 12 and 13 (Table 2).

Regarding the pollen analysis of the honey samples taken from eastern Anatolia,
potlens of Asrralagus 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 Eryngium campestre pollens
were found 10 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 1, and Cenraurea pollens in samples
6, 13, and 15 while of the Fabaceae family Astralagus pollens were secondary in samples 3-5,
and 27, Lotus corniculatus pollens in samples 10-12. and 22, Trifolinm poﬂens insemples 8, 11,
15 - 24, Of the Apiaceae family pollens of Eryngium campestre in sample 8, Pimpiaella anisum
polleas in sample 14 were determined. In addition, Of the Lamiaceae family Lamium pollens
were secondary in sample 9, and Marrubium viigare pollens in sample 13 (Table 3).

Among the honey samples taken from the southeastern Anatolia, pollen analysis has
shown the pollens of Trifolium of the Fabaceae family to be dominant in samples 1-3, and 3
while of the Asteraceae family Centaurea pollens were dominant in sample 1, aad Solidago
pollens in sample 4. On the other hand, of the Fabaceae family Medicago pollens were secondary
in sample 2, and Trifolium poliens in sample 4 (Table 4).

Pollens of other families except the ones cited above have been classified as minor and
rare. Of the 53 honey samples studied, minor and rare pollens were identified in 52 samples.
{Tables 2 and 4)

Discussion

As a result of the pollen analysis conducted on 53 honey samples, the identified taxa
have pollens of rare, minor, secondary and dominant groups, respectively (Tables 2 and 4). The
vartabiiity of the tax s with cominant pollens are usually in a smaller number while the reverse is
rrue Yo the rare and minor groups [1]. In the study conducted, rclated previous findings werce
confirmed.

The plants that corstitute a source of nectar for the formation of honey are those whose
pollens belong to the dommaent and secondary groups [26].
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Table 1. Taxa whose poliens were identified in the honeys samples and the families they belong to.

39

Number [Famuly Taxa
1{Asteraceae |Achillea, Anthemis, Aster. Carduus. Centauren, Cirsium, Crepis. Helianthus
annuus. Lapsana. Selidago, Taraxacum, Xamhium, Xeranth
2|Fabaceac \Astragaius, Cicer, Hedysarum varum, Lathyrus, Lotus cormcufaius, Medicago,
Melilotus, Onobryvehis viciifolia, Sophora japonica. Trifolium, Vicia cracea.
3|Boraginaceae Anchusa. Boragp, Cerinthe, Cynoglossum, Echium, Heliotropium. Sumphvium.
4 Lamiaceae Lamium, Morrubiums vulgare, Mentha, Origanum, Salvia verticillata.
) Teucrium orientalis, Thvmus.
5|Rosaceae Cerasus, Crateagus. Pvrus, Rosa. Sanguisorbe minor, Sorbus.
6| Apiaceac Daucys. Eryngium campestre. Ferula, Heracleum, Pimpinella amisum.
7:Cistaceac Cistus, Helianthemum,
8{Dipsacaceae Cephaiaria, Scabiosa.
9| Salicaceae Salix vuigarts, Populus.
10| Scrophulariaceae Linaria arvensis. Scrophularia.
11| Berberidaceae Berberis.
12 |Brassicaceae Brassica.
13| Caesalpiniaceae Cercis.
14{ Campanulaceae Camponula.
15|Caprifoliaceae Lonicera.
16{ Chenopodiaceae Chenopodium.
17| Conyolvulaceae Convaivulus.
18{Cyperaceae Carex.
19| Elaeagnaceae Elaeagnus.
20{Euphorbiaceae Euphorbia.
21 Geraniaceae Geranium.
22 [Globulariaceae Globularia.
2.3 {Hippocastanaceae \Aesculus hippocastanum.
24|Liliaceae \AfBurn.
25{Oleaceac iLigustrum,
26 | Plantaginaceae Plamago. :
27| Poaceae Triticum vuigare,
28 |Polvgonaceae Runex.
29|Primulaceae Primuia.
30|Rhamnaceae Rb
31|Rubtaceae Galium.
32| Tiliaceae Tilia.
33 Verbena.




Table 2- Honey sampie number, Central Anatolia region, and pollen spectrum.

* Dominant pollen, ** Secondary pollen, ***Minor pollen and ****Rare polien,

Honey Sample
Number

Regional
Name

Pollen Spectoum

i

Konya

.
**4stragalus.
sssdchillea, Brassica, Crateagus, Lamiwm, Salix vaigaris, Trifolium,

Kayseri

**¥¥Centaurea, Onobrychis viciifolia, Sanguisorbe minor, Salvia verticillola, Taraxacum, Thymus, Triticum vulgare.

*4stragalus. :

.,

s*2Centaurea, Vicia cracca.

**#*84chillea, Brassica, Carex, Hedysarum varium, Laihyrus, Linaria arvensis, Lotus corniculatus, Melilosus, Salix vaigaris, Salvia verticillata,
Sorbus, Taraxacum, Triticum vulgare .

Ankara

*Centaurea.

**Lotuy corniculatus.

**%4chillea. ’

***¥Anthemis, Brassica, Chenopodium, Cistus, Linarig arvensis, Trifoliun.

Ankara

*Centaurea.
-

*e*Lotus corniculatus.
s#¥24liium, Aster, Chenopodium, Davcus, Hellanthus annuus, Plantage, Salix vuigaris, Solidago, Sophora japonica, Taraxacum, Teucrium
orientalis, Trifolium, Trisicm vulgare.

Ankara

.

**Centaurea. .

***Lotus corniculatus, Aarrubiwm vulgare, Trifolium.

s*e2desculus hippocastanum, Brassica, Cistus, Elaeagnus, Eryngium campestre, Euphorbia, Hedysarum vartum, Onobrychis viciifolia, Rumex,
Suphora jagonica, Triticum vuigare. :

Ankara

*.
.,
**24stragolus, Brassica, Centaurea, Elacagnus, Hedysarum varium, Lotus corniculatus, Onobrychis viciifolia, Salix
vulgarls, Trifolium.
**+8%dchillea, Aster, Cisus, Daucus, Echium, Galium, Heltanthemum, Linaria arvensls, Origanum, Primula, Pyrus, Salvia veriicillata, Taraxacum,
Vicia cracca.

Ankara
Hayniana

L

ssHelianthus annsus.

***Centaurea, Eryngium compestre, Trifolium.

*e*9dster, Brassica, Chenopodium, Cistus, Crepis, Daucus, Lathyrus, Linaria arvensis, Lotus corniculatus, Medicago, Mentha, Salix vulgaris,
Taraxacum, Tewcrium orientalls.
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Table 2- Honey sample aumber, Central Anatolia region, and pollen spectrum (Continued).

8

Cankin
Kurgualu

.

**Lotus corniculatus.

ssvdchillea, Centaurea, Globularia, Ligustrum.

*s:%dstragalus, Cerinthe, Cistus, Echium, Eryngimn compestre, Galiwn, Hedysarum variun, Marrubinm vulgare, Mentha, Onobrychis viciifolia,
Populus, Pyrus, Salix vulgaris, Sorbus, Taraxacum, Teucrium orientalis, Trifolium, Vicia cracea,

Ankara

x

**Cephalaria, Lotus corniculatus.

w28l ledysarun varium, Trifolium. )
o2 qohillea, Brassica, Chenopodium, Hellathus annuns, Salix vulgaris, Triticun vulgare.

10

Ankara

*

**Cephalaria, Lomes corniculauus.
* 28 7rifolium.
waes ichillea, Brassica, Chenvpodium, Heliathuy annuus, Salix vilgaris, Triticuwn vulgare,

11

Canlan
Ngaz

-

**Onobrychis viciifolla.

o ea, Kchiuns, Hedysarum varium, Marrubium vulgare, Salvia verticillata, Trifolium, Vicia cracca.

*¥ & lnchusa, Anthemis, Brasvica, Crateagus. [ielianthvmum, Sauguisorbe minor, Salix yulgaris, Tewcrium orientalis.

12

Ankara

-
*¥Sophoru japonica, Teucriun orignialis,
***dstragalus, Centaurea, Lotuy corniculatus, Trifolium.

Ankara
Kazan

****8raysica, Globuluria, Hedysarum variws, Plantago, Solix vulguris.

-

*¥leucrium orientalis, Trifolium.

***Centaurea, Clrsium, Crateagus.

*¥e¥jorage, Daucus, Hedysarum varium, Linaria arvensis, Salix varlgarty, Taraxacum, Triticum vulgare, Xenthiam, $icia cracea,

Kayseri
‘Toroslar

*Trifolium.

"

*erdsiragalus, Globularia,

¥*&2qchillea, Carduus, Centaurea, Daucus, Hedysarum varium, Helianthus onnuus, Linaria arvensis, Meliluus, Plantago, Salvia verticillata,
Scrophularia,

Ankara

.

**Centaurea, Trifulium
Tk

et eirasvica, Carduus, Cistus, Crateagus, Eckiuom, Helianthus annuus, Linaria arvensis, Onobrychis viciifolia, Suphory japonica.

87



Tabie 2- Honey sample number, Central Anatolia region, and pollen specirum (Continued).

6

Ankarm
Polath

*Trifolium.

.,

***dchillea, Marrubium vuigare.
**#*Centaurea, Chenopodium, Crepis, Heliotropivmn, Plontago, Salix vulgarls, Triticum vulgare.

17

Kayseri
Binyan

-

**Yrifolium,

**%4chillea, Vicia cracca.

**¢«dchillea, Anthemis, Aster, Centaurea, Cirstum, Convolvulus, Eryngitm campestre, Lamiwn, Marrubium vulgare, Melilotus, Mentha,
Plantago, Salvia verticillata

i8

Nigde

*Trifolium,

e

*ssCentqurea.
s esvdchillea, Astragalus, Chenopodium, Daucus, Hedysarum varium, Lotus corniculaius, Melilotus, Onobrychis viciifolia, Plantago, Salix vulgaris,
Symphytum, Triticum vilgare.

Nigde

.

**Centaurea, Trifolivm.

*$*Allium, Astragalus, Daucus, Melilotus.

wesdtchillea, Aster, Brassica, Chenopodium, Cistus, Echivm, ledysarum varium, Lotus corniculatus, Onobrychis viciifulia, Origanum, Plantago,
Salix vuigaris, Symphytum, Taraxacum.Tilla.

20

Kayseri

*Trifolium.

*e,

***Anthemis, Astragalus. ) )
*aeedchillea, Aster, Brassica, Centaurea, Cerasus, Chenvpodium, Cistus, Lamiwm, Mentha, Onobrychis viciifolia, Primula, Salix vulgaris,

Tritlcum vulgare.

[44
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Table 3- Honcy samiple number, Eastern Anatolia region, and pollen spectrum,
* Dominunt policn, **Sccondary pollen, ***Mindr pollen and ****Rare pollen,

Honey Sample  [Regional Pollen Specirum
Number Name
1 Hakkari .
Yiksckova | ** Achillea
**+rdsiragalus, Doucus, Erynglum campestre, Marrubium vilgare, Trifolium.
4 *Contauren, Hedysarum varium, Ligustrum, Plantago, Salvia verticillata, Teucrivm orientalis.
2 Van *4Astragalus
Ercig bt
***/inaria arvensis, Trifolium,
*er¥Contaurea, Ligustrim, Lotus cornicdatus, Onvbrychis viciifolia,
3 Van *. :
Ercig **4siragalus.
**+Chenopodium, Lonicera, Lolus comlr,ulam.s Solidago, Trifolium.
*+94chillea, Centaurea, Cerinthe, Cistus, Galium, Hedysarm variun, Helianthus annuus, Melilotus, Salvia veriiciilata, Surbus, Teucrium
orientalis, Triticum vulgore.
4 Hakkari *
**dsiragalus.
* 2\ lentha, Onubrychis victlfolia, Rosa, Salvia verticillata, Teucrium orientalls, Trifolivm, Triticum vulgare.
**¥+ 8rassicy, Clistus, Daucus, Erynglum campestre, Buphorbio, Hedysarum varium, Marrubium vulgare, Symphytum, Turaxacim.
5 Hakkari *
**Astrugalus.
**¥dnthemis, Lotus corniculatus, Plantago, Trifolinm.
*e*2dster, Brassica, Carduus, Centaurea, Chenvpodium, Cistus, Daucus, Eryngium campestre, Hellanthus annuus, Lathyrus, Aeniha,
Salix vulgariy, Scablosa, Taraxacum, Thymus, Vicia cracea.
6 Mus *
Bulan:k **Centaureq.
¥+l otus cornjculatus, Trifofium, Vicia cracca.
***2ichillea, Astragalus, Brassica, Campanula, Echium, Galium, Heracleum, La:mmu, Ligustrum, Linaria arvensis, Marrubium vulgare,
Melilotus, Onobrychis viciifolia, Plantago, Surbus, Tewcrium erientalis.
7 Hakkari *Eryngiunt campesire.
Yiksekova |**-

**+dsiragalus, Lamium.
*$22Curex, Cirsisn, Cistus, Helianthus annuus, Mentha, Trifolium

194



Table 3- Honey sample nuiber, Eustern Anatolia region, and pollen spectrum (Continued).

8

|Hakkari
Yiksekova

&,

s*Lryngium campesire, Trifollum.
**4dstragalus, Solidago.
wravisier, Carduuy, Centaurea, Cirsium, Daucus, Lotus corniculatus, Onubrychis viclifolia, Pluntago, Kosa, Taraxacunm, Thymus, Vicia cracea,

Van
Ozalp

.

has XTI

*s¥dstragalus, Centaurea, Chenopodinm, Heracleum, Onobrychis viciifolia.

*e*tfivassica, Ferula, Geranivwm, Ligustruni, Lotus corniculatus, Rosa, Taraxacum, Vicia craeca.

Mug

L

**olus corniculatus,

e &dsiragalus, Daucus, Hedysarum varium, Linaria arvensis, Trifolium.
**¥8Berberis, Cercis, Galtum, Heracleum, Onobrychis viciifulia, Planiage, Thymus.

11

Erzurum

Agkale

.
**Lotus cornicuwlatus, Trifolium.

** ¥ Jentha.

*r¥¢firassica, Carex, Dancuys, Onobrychis viciljolia, Thymus, Ficla eracea.

12

Van
COzalp

N

*$Lotus corniculatus.

**¥[elianthemum, Rosa, Trifoliam.

*4¥20rassica, Centaurea, Eryngium conpesive, Hedysarwm variam, Laminm, Melilutus, Rumex, Taraxacum,  Teucrium orientalis, Thymus.

Mus
Haskay

»,

**Centaurea, Alarrubiuns vulgare.,
***Daucus, Sunguisorbe minor, Trifotiuny,

&)

Hakkari
Yiksckova

**$3Globularia, Lantium, Melilotus, Plantago, Scrophataria, Tnticum vulgare.
> .

**Limpinella anisum.

**¥leraclewm, Thymus, Trifplium,

**¥94chillea, Anchusa, Aster, Astragalus, Centaurea, Chenopodium, Ligusirum, Linariu arvensis, Marrubium vulgare, Scabiosa, Solidago,
Triticum vulgare. B

15

Van

.
**Centaureq, Trifolivm,

448 lurrublim vulgare, Onobrychis viciifotia, Thymus.

e erdnthemis, Doveus, Galiwn, Hedysaram varium, Linaria arvensis, Sulix vulgaris, Sorbus, Teucrium vrientalis.




Table 3- Honey sumple number, Eastern Anatolia region, and pollea spectrum (Continued),

16

Hakkari
Yiksekova

.

**¥Trifulium,

2 4siragalus, Centaurea, Daucny, Echium, Linaria arvensis.

s*38dchillea, Brassica, Cicer, Cynuglossum, Eryngium canipestre, Galium, Hedysarum varium, Heracleum, Lapsana, Ligusirum, Marmb:mn
vulgare, Mentha, Onobrychis viciifolia, Primula, Salvia verticillata, Sorbus, Teucrium orientalis.

17

Haklkari
Yitksckova

-

**Trifolium

**%Daucus, fleraclewm, Linaria arvensis, Marrubium vulgare, Sorbus.

s¥¢2dchillea, Aster, Centaurea, Hedysarum varium, Ligustrum, Lotus corniculatus, Melilotus, Onobrychis viciifolia, Plantage, Solidago,
Taraxacum, Tecrium orientalis, Thymus.

Hakkari
Yitksckova

LN

S Trifolium,
¥ Daucus, Hedysarum varium, Marrubium vulgare, Thymus.

*»%dchillea, Aster, Carex, Centaurea, Cephalarla, Eryngium campestre, Lamium, Ligustrum, Lotus corniculaius, Melilotus, Onvbrychis viciifolla,

Plantago, Teucrium orientalis, Triticum vulgare.

19

Van
Bagkale

.
s*irifolium
***dehillea, Hedysarun vartum, Morrubiur vulgare, Salvia verticillata.

¥oe2Carduus, Centaurea, Cerinthe, Crateagus, Daucus, Eryngium campesire, Ligustrum, Lotus corniculatus, Melilotus, Onobrychis viciifolia,
Plantago, Solidago, Taraxacum, Tencrivin orientalis, Triticum vilgare, Vicia cracca,

20

Hakkari
Yiksekova

**Irifolium.

***Daucus, Eryngium campestre, Salvia verticillata,

s*2dohillea, Astragalus, Centaurea, Cerinthe, Hedysurum varium, Heracleum, Linaria arvensis, Lotus corniculaus, Aleliios, Onobrychis
vicifolia, Origanum, Plantago, Rumex.

21

Van

.

“$Trifolism.

**%dchillea, Centaurea, Daucus, Hedysorum variun, Lotus corniculatus, Thymus.

***9.chillea, Centaurea, Daucus, Cerinthe, Crepls, Eryngivm campesire, Aarrubium vulgare, Melllotus, Sanguisorbe minor. Primula, Rumex,
Satix vulgaris, Solidago, Sorbus, Teucrium orientalis,

22

Mus

.

**Lotus corniculatus, Trifolivm.

**vdsiragalus, Cenlaurea, Chenopodium, Lammm Alarrubivm vulgare, Scrophularia, Surbus.

wes8ichium, Eryngium campestre, Galium, Globularia, Hedysarum varium, Heraclewm, Melilotus, Primula, Sabvia veriicillata,
Teucrium ortentalis,

197



Table 3- Honey ssnple number, Eastern Anatolia region, and pollen spectrum (Continued).

23

Mug

.
*rifolium,

¥ 4stragalus, Centaurea, Geranium, Mentha,

s8&+Daucuy, Hedysarum varium, Helianthemum, Lamium, Murrubivm vulgare, Melilotus, Thymus.

24

Mug
Ziyaret

..

2 1rifolivm.

*¥*8rassica, Daucus, Echiun, Lamium, Plantago.

**+*2Ceniqurea, Chenopodium, Cistus, Marrubium vulgare, Rumex, Taraxacum, Thymus, Triticum, valgare, Vicia cracca.

25

Van
Bagkale

..

e

Y Chenopodium, Hedysarwm varium, Lantium, Mentha, Onobrychis viciifolia, Rosa, Trifolium, Vicia cracca.

**+*¥Brassica, Centaurea, Cercis, Cistus, Crateagus, Daucus, Echium, Globularia, Lotus corniculatus, Plontago, Rumex, Thymus.

Elazig

*Trifolisum. "
-,

¥ 24stragalus.
*s294/livm, Aster, Brassica, Centaurea, Cistus, Echium, Lotus corniculatus, Onobrychiy viciifolia, Plantago, Primuta, Rhamnus, Salix vulgorts,

Taraxacum, Tilia, Triticum vulgare, Verbena, Vicia cracea, Zea mays.

7

Hakkari

*

** Astragalus, Trifolium.

***Centaurea, Cistus, Lotuy corniculatus, Onobrychis viciifolia.

*2¢1chillea, Allium, Aster, Carduus, Daucus, Eryngiuvm campestre, Helianthus ammuus, Plantago, Taraxacum, Thymus, Triticum vulgare,
Xeranthenum.

28

Elazif
Hazar Goli

*Trifollum.

¥
rh_

v ¥tloracieum.

9



Tablo 4- Honey sample number, Southeastern Anatolia region, and pollen spectrum,
* Dominant pollen, **Secondary pollen, ***Mindr pollen and, ****Rare pollen.

Honey Sample
Number

Regional
Name

Pollen Spectrum

i

Diyarbakar

*Trifolivm.

s*Centaureq.
(i L

sevrdsier, Cirstum, Globularia, Hedysaram varium, Ligustram, Aarrubion vuigare, Primula, Salvia verticillata, Teucrium orientalls,
Triticum vulgare.

Diyarbakir

*Trifolium.
**hiedicago.
e,

**¥%4nchusa, Echium, Lathyrus, Lotus corniculatus, Marrubium vulgare, Mentha, Salix vulgaris. Teucrium vrientalis.

Diyarbakir

*Trifotium.
"

**48alix vulgaris.
*4*¥Astragalus, Brassica, Chenopodium, Lathyrus, Marrublun vilgare.

Diyarbakar

*

*eSolidago, Trifolium.

**4.4siragalus, Brassica.

ressdser, Clstus, Daucus, Echium, Eryngium campestre, Helianthus annuus, Lamium, lotuy cormeulatus, Mentha, Plantago, Primula,
Salix v_u{garis, Salvia verdcillata, Triticum vulgare, Xeranthemum, Vicia cracca.

Sankwrfa
Virangehir

*Trifoltum.

ey

*¥¥jcia cracea.

"“‘Achil.‘ea,kAnlhelms, Brassica, Centaurea, Crateagus, Daucus, $ledysarum varium, Lutus corniculatus, Planiago, Priniila,
Salix vulgarils, Satvia vertictliata, Teucrisn orientalis.

Ly
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In the pollen analysis of 94 honey samples collected from central Anatolia, Sorkun and
Inceoglu have identified potlens of 15 taxa as dominant, namely Achillea, Centaurca triumfetti,
Lapsana communis and Xeranthemum of the Asteraceae family, Astragalus. Hedysarum, Lotus
and Vicia cracea of the Fabaceae family, Teucrium orientalis and Lamium amplexicaule of the
Lamiaceae family, Rubus of the Rosaceae family, Heliotropium suaveolens of the Boraginaceae
family, Brassica oleracea of the Brassicaceae family, Peganum harmala of the Zygophyllaceae
family and Consolida raveyi of the Ranunculaceae family [14]. The taxa whose poliens were
identified as the dominant group in the honey samples examined in the present study were
Astralagus and Trifolium of the Fabaceae family, Centaurea of the Asteraceae family, and
Eryngium campesire 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 tinctorius, Centaurea drabifolia, C. pichleri, C. solstitialts, C.
virgata and Crepis foetida of the Asteraceae family, Hedysarum varium, Melilotus, Onobrychis
argyrea, O. cornuta and O. oxydonta of the Fabaceae family, Myosotis, Cerinthe and
Helioropium lasiocarpum of the Boraginaceae family, Marrubium of the Lamiaceae family,
Pyrus eleagnifolia of the Rosaceae family, Salix of the Salicaceae family and Linaria of the
Scrophulariaceae family [15]. In the present study the taxa whose pollens were observed to
belong to the secondary group are dchillea, Centaurea, Helianthus anmaes and Sodidago of the
Asteraceae family, Astralagas, Lotus corniculatus, Medicago, Onobrychis viciifolia, Sophora
Japonica and Trifolium of the Fabaceae family, Lamium, Marrubium vulgare and Teucrium
orientalis of the Lamiaceae family, Eryngium campestre and Pimpinella anisum of “he Apiaceae
family, and Cephalaria of the Dipsacaceae family. In either study cited, Centaurea {Asteraceae),
Onobrychis viciifolia and Marrubium 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 niore 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 of minor and rare groups have been mixed in the
honey in random fashion {271

The central, eastern, and southeastern regions of Turkey beiong to the Irano-Turaman
pythogeographical zone [28] characterized by the steppe vegetation. Among the ma:in sources of
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this kind of vegetation are taxa such as Asrralagus and Trifolivm of the Fabaceae family,
Cenraurea of the Asteraceae family., and Envagitm campestre of the Apicaceae family [29]. As a
result of the present study, it has been verified that the honey of central, eastern, and soufheastem
Turkey are of multifloral origin. The results indicate a direct parallelism with the
pythogeographical characteristics of the regions.
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