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A B S T R A C T 

Cyanus  is a genus of family Asteraceae. 20 taxa belonging to Cyanus  distributes in Turkey and 9 of them 

are endemics. In this study, pollen morphology and achene micro and macro morphology of 4 taxa 

belonging to Cyanus  (C. depressus, C. triumfettii ,  C. pichleri subsp .  pichleri ,  C. lanigerus ) were 

investigated. The aim of the study wa s to determine taxonomic value of pollen and achene micro 

characteristic.  

Pollen grains of Cyanus  taxa observed as isopolar, radially symmetric,  with tricolporate aperture and  

subprolate pollen shape. Polar axis range between 36 -55.8 µm while equatorial axis between 27.8-47 µm.  

C. lanigerus pollen  measured as biggest pollen wile C. depressus  pollen is the smallest.  Pollen surface 

ornamentation determined as scabrate.  

The achene shape was observed as ovoid and oblong in studied taxa. SEM results showed tha t the achene 

surface had a striate-psilate sculpture and was depressed on both lateral surfaces, without rare hairs. The 

Achene length (4-5mm), width (1.6-2.4 mm) and pappus length (1-6.4 mm) ranges differed significantly. 

C. triumfettii  achene determined as smallest (4.0 mm) in length with the smallest (1.1 mm) pappus while 

C. lanigerus  were longest (5.0 mm) achene with smallest (1.0 mm) pappus.  

The micro characters like as polar axis,  equatorial  axis, pollen shape, pollen surface ornamentation,  

intine and exine thickness, achene length, pappus length, achene surface ornamentation determined as 

important features for systematics of taxa.  

Keywords: Asteraceae, Cyanus ,  Pollen, Achene, Light microscopy, Scanning Electron Microscopy  

Introduction

Cyanus is a member of the family 

Asteraceae. The family Asteraceae has a 

very large distribution around the world. In 

Turkey, there are approximately 1200 

species, 450 of which are endemics, within 

136 genera. Thus, it is the richest family of 

Turkey’s flora in terms of both species and 

genus diversity. Leaves are usually 

alternate or opposite and rarely round, 

simple, or compound in the family 

Asteraceae. Flowers are grouped in 

capitulum, hermaphrodite, unisexual, or 

sterile. The capitulum is surrounded by one 

or more involucral bracts. The calyx may be 

absent or modified into a papus. The ovary 

is inferior and has a single loculus and a 

single basal anatropous ovule. The fruit is 

usually an achene with often a papus or 

calyx residue at the apex [1-4].  

There are about 27 species distributed 

around the world within the genus Cyanus. 

20 species belonging to the genus Cyanus 

were identified in Turkey. 9 of these species 

are endemics to Turkey. The genus Cyanus 

contains both annual and perennial species. 

The stem of the plant is unbranched or 

slightly branched in perennial species, 
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while annual species are quite branched. 

Both surfaces of the leaves are hairy in 

species of the genus [5]. However  glabrous 

species in the genus are rare. Flowers are 

violet and rose-pink/purplish or red. The 

pappus is usually short and the achene 

surface is rough due to stiff hairs. The 

pappus may be absent in some species [6-

7]. 

Tasar, Kıran, and Doğan, (2017) examined 

the species Cyanus depressus (M. Bieb.) 

Soják in terms of karyology and 

palynology. The palynological studies 

showed that the pollen shape was 

subprolate, the aperture type was 

tricolporate, and the ornamentation was 

scabrate [8].  

Kargün (2011) investigated the species 

belonging to the genera Centaurea, 

Psephellus, and Cyanus naturally growing 

in the Elazığ Region in terms of 

morphology and palynology and examined 

the pollen of Cyanus depressus, C. pichleri 

subsp. pichleri, and C. triumfettii using 

light microscopy [9]. Pınar (1989) and 

Pınar and İnceoğlu (1996) examined the 

pollen morphology of the A, B, and C 

groups of Centaurea trıumfettii using light 

and electron microscopy [10.11].  

Özler et al. (2009) was examined pollen 

morphology of 29 taxa, 24 of which are 

endemic to Turkey, by light and scanning 

electron microscopy. Pollen grains 

determined as tricolporate, rarely 

tetracolporate, isopolar, radially 

symmetrical, subprolate, spheroidal-

subprolate, operculate, tectum perforate, 

scabrate and microechinate [12]. 

Atar (2006) examined pollen of Centaurea  

kileae and C. cuneifolia using LM and SEM 

[13].  Pınar (2007) investigate pollen of 5 

sub-species of Centaurea cariensis with 

light microscope.  Researcher describe 

pollen of these taxa as isopolar, radially 

symmetric and tricolporate. Ornamentation 

determined as echinate or echinate-

perforate [14].  

Shabestari, Attar, Riahi and Sheidai (2013) 

examined pollen morphologies of 19 taxa 

of Centaurea using SEM and LM. Study 

results show that pollen grains are 

tricolporate, isopolar and radially 

symmetric. Pollen shape determined as 

oblate-spheroidal, prolate-spheroidal, 

subprolate. Ornamentation described as 

perforate and scabrate according LM 

studies. The exine ornamentation identified 

two types of pollen grains, designated type 

I (dense acute spinules) and type II (sparse 

spinules) according to SEM results [15].  

Çeter et al. (2013) investigated pollen 

morphologies of 32 taxa belonging to the  

Matricaria and Tripleurosperumum using 

LM and SEM. Pollen of taxa described as 

isopolar, radially symmetric with 

tricolporate apertures. Pollen shape 

observed as suboblat and oblate-spheroidal. 

Exine sculpture determined as echinate and 

ornamentation of inter-spinal area as 

reticulate-perforate [16]. 

İnceer et al. (2012) investigated anatomical 

and morphological features of achene of 12 

endemic Tripleurospermum taxa. 

Researcher  observed that presence of 

corona and slime cell,  achene colour and 

length, testa thickness, endosperm 

thickness, width of adaxial rib, thickness of 

lateral rib and achene surface 

ornamentation are valuable features for 

systematic of taxa [17].  

Tarıkahya Hacıoğlu et al. (2012) 

investigated achene morphologies of 5 

Carthamus taxa using SEM and 

stereomicroscopy. Researcher determine 
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the achene broadly obpyramidal, oblique, 4 

angled, light brown to brown, upper part 

darker. Pappus, straw coloured to brown, 

inner pappus shorter than outer. Palea 

scabrous. Hilum obpyramidal or oval. 

ornamentation of achene surface striate or 

irregularly striate [18].  

Bona (2014) examined achene of 7 

Centaurea taxa and Bona (2015) examined 

achene morphologies of 23 taxa belonging 

to Centaurea, Cyanus, Psephellus, and 

Rhaponticoides.  Results determine the 

achene of taxa as greenish-brown  when  

young,  later  black,  generally with  pappus 

except to C. sivassica.  Achene  surface  

pattern  is  smoot, glebulate-ruminate and 

rugose. [19. 20].  

The purpose of this study is to examine the 

pollen and achene properties of C. 

depressus (M.Bieb.) Soják, C. triumfettii 

(All.) Dostál ex Á.Löve & D.Löve, C. 

pichleri (Boiss.) Holub subsp. pichleri, and 

C. lanigerus (DC.) Holub using light and 

electron microscopy and determine the 

contributions of these properties to the 

systematic discrimination of taxa.   

Materials and Methods 

The plant samples were collected from 

Adana and Kayseri provinces and prepared 

as herbarium material after identification 

(Table 1). The pollen samples prepared 

according to the Wodehouse (1935) method 

[21].  Pollen microphotograph taken using 

a light microscope (Leica DM3000) and the 

measurements were performed using the 

AlaMet S. 0.06 software. The achene 

samples from the species were 

photographed using a Leica S8APO 

stereomicroscope. For each 

micromorphological features 

measurements were performed form 20 

microphotograph as described in literature 

[22, 23].  The pollen and achene samples 

were placed on aluminum stabs and coated 

with gold for the scanning electron 

microscopy (SEM) study. The pollen and 

achene microphotographs of the samples 

were taken in the Central Research 

Laboratory of Kastamonu University using 

a FEI Quanta FEG250 electron microscope. 

The pollens and achenes were analyzed in 

detail and identified using the photographs. 

Terminology was adopted from Faegri and 

Iversen (1975), Salgado-Labouriau (1982), 

and Punt and Hoen (2009) and shape 

classification follows that of Erdtman 

(1969) based on P/E ratio [24-27] 

 

Table 1. Cyanus taxa and their location 

 

 

Collector code Taxa Location 

B.B. 3032 C. depressus B6 Adana: Tufanbeyli 1560-1600 m 

B.B. 2799 C. triumfettii B6 Adana: Tufanbeyli, 1400-1500 m 

B.B. 5091 C. pichleri supsp. pichleri B6 Kayseri: Develi, 1700 m 

B.B. 2915 C. lanigerus B6 Adana: Tufanbeyli, 2250-2300 m 
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Results and Discussion 
  

The data obtained from detailed 

examination of pollens and achenes of 4 

taxa belonging to the genus Cyanus using 

light and electron microscopy can be seen 

in Table 2 and Table 3. The pollen and 

achene photographs of the species are 

given in Figure 1-4. 

The pollen studies of the taxa showed that 

the pollen of C. depressus were radially 

symmetrical and isopolar, the pollen shape 

was subprolate, the aperture type was 

tricolporate, and the ornamentation was 

psilate around the colpus and scabrate-

perforate at other parts.   

The pollen of C. triumfettii were radially 

symmetrical and isopolar, the pollen shape 

was subprolate, the aperture type was 

tricolporate and the ornamentation was 

scabrate-perforate. The pollen of C. 

triumfettii were found to have similar 

properties in light microscopy 

examinations of Kargün [9] and studies 

performed by Pınar [11].  

In this study, the pollen of C. lanigerus 

were radially symmetrical and isopolar, the 

pollen shape was subprolate, the aperture 

type was tricolporate, and the 

ornamentation was scabrate. 

The pollen of C. pichleri subsp. pichleri 

were radially symmetrical and isopolar, the 

pollen shape was subprolate, the aperture 

type was tricolporate and the 

ornamentation was scabrate-psilate. 

Kargün (2011) found the same properties 

for the pollen of C. pichleri subsp. pichleri 

[9]. 

 

 

 

 

Table 2. Measurement and pollen features of studied Cyanus taxa (value in µm). 

 

Taxa 

Polar axis (P) (μm) 
Equatorial axis (E) 

(μm) 

P/E 
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Colpus 

(μm) 

Porus 

(μm) 
Aperture 

type 

Ornamentation 

  min max ort min max ort     Clt Clg Plt Plg   

C. depressus 
29.8 39.5 36.2 25.5 29.5 27.8 1.3 subprolate 2.99 

0.3

8 
28.6 5.9 7.1 8.5 Trikolporat 

Scabrate-perforate, 

Psilate at aperture 

surround  

C.triumfettii 33.4 53.2 45.4 29 40.7 35.9 1.2 subprolate 4.1 0.5 34 7 7.6 8.1 Trikolporat Scabrate-perforate 

C. lanigerus 50.5 66.3 55.8 45 50.1 47 1.2 subprolate 4.8 0.5 44.3 10.1 12.5 12.7 Trikolporat Scabrate 

C.pichleri 

subsp. pichleri 
42.4 53.4 49 36.6 43.2 40.7 1.2 subprolate 4.3 0.4 37 8.8 9.3 10 Trikolporat scabrate-psilate 
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Figure 1.  Light microscope microphotograph of Cyanus taxa,  1-4: C., 5-8: C. triumfettii,  9-

12: C. lanigerus, 13-16: C. pichleri subsp. pichleri (1,5,9,13: equatorial optic section, 

2.6.10.14: ornamentation and aperture in equatorial view 3,7,11,15: polar optic section, 

4,8,12,16: ornamentation in polar view) 
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Figure 2. Scanning electron microscope microphotographs of Cyanus taxa. 1-2: C. depressus, 

3-4: C. triumfettii. 5-6: C. lanigerus,  7-8: C. pichleri subsp. pichleri. 
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According to the SEM results of the taxa, 

the achene surface had striate-psilate 

ornamentation. The achenes of the taxa had 

trichomes on both lateral surfaces. Cyanus 

pichleri subsp. pichleri had long and dense 

trichomes on the hilum and dense trichomes 

on the achene body. The achene length 

varied from 4 to 5 mm, the achene width 

varied from 1.6 to 2.4 mm, and the pappus 

length varied from 1 to 6.4 mm, and showed 

significant differences. C. triumfettii and C. 

lanigerus had the shortest inner pappus 

length among the species with 1.1 mm and 

1.0 mm, respectively. C. triumfettii had the 

shortest achene body length (4.0 mm). 

Where C. lanigerus had the longest achene 

body length (5.0 mm). The achene 

measurements showed that C. depressus 

had the widest hilum. The achene 

photographs and measurements of the 

species showed that the species had 

significant differences in terms of color and 

pappus length (Table 3) (Figure 3-4). 

 

Table 3. Micro and macro morphological features of Cyanus achene (measurement in mm). 

 

The pollen of the Cyanus species were 

found to be isopolar, tricolporate, and 

radially symmetrical. The pollen shape was 

subprolate, the polar axis varied from 36 to 

55.8 µm and the equatorial axis varied from 

27.8 to 47 µm. The pollen ornamentation 

was found to be scabrate, scabrate-

perforate, and scabrate-psilate. C. lanigerus 

had the largest pollen size among the taxa, 

whereas C. depressus had the  

smallest. The pollens of the species were 

observed to be similar in terms of 

morphological properties.  

Microcharacters such as polar axis, 

equatorial axis, pollen shape, pollen surface 

ornamentation, intine and exine thickness, 

achene length, pappus length, and achene 

surface ornamentation were found to be 

significant properties for systematic 

differentiation between taxa.

 

 

taxa Achene 

length 

Achene 

width 

Achene 

Colour 

Outer 

papus 

length 

Inner 

papus 

length 

Papus 

colour 

Hillum  

C. depressus 4.5±0.1 2.4±0.2 Dark straw  
pale straw 

0.5±0.2 6.4±0.8 Dark straw 2.6±0.0

9 

C.triumfettii 4±0.2 2±0.2 Brown 0.4±0.1 1±0.1 Dark straw 1.1±0.1 

C. lanigerus 5±0.4 1.6±0.2 Brown 0.4±0.1 1±0.3 Pale straw 1.2±0.2 

C. pichleri 

subsp.  pichleri 

4±0.8 

 

2.2±0.2 Pale Brown  1.1±0.5 1±0.3 Pale straw 1.2±0.2 
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Figure 4. Stereomicroscope photographs of Cyanus achene. A-B: C. depressus, C-D: 

C.triumfettii,  E-F: C. lanigerus, G-H: C.pichleri subsp. pichleri. 
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Figure 5. SEM Photographs of Cyanus achene. A-C: C . depressus, D-F: C. triumfettii, G-I: C. 

lanigerus, J-L: C. pichleri subsp. pichleri.   

Türkiye’de Yayılış Gösteren Bazı 

Cyanus  L. (Asteraceae) Taksonlarının 

Aken ve Polen Morfolojilerinin 

İncelenmesi 

Öz: Cyanus, Asterace familyasına ait bir 

cins olup 9 taksonu endemik olmak üzere 

20 taksonu Türkiye’de doğal yayılış 

göstermektedir. Bu çalışmada Cyanus 

cinsine ait 4 taksonun (C. depressus, C. 

triumfettii, C. pichleri subsp. pichleri, C. 

lanigerus) polen ve aken mikro ve makro 

morfolojisi ışık mikroskobu ve taramalı 

elektron mikroskobu ile çalışılmıştır. 

Çalışmanın amacı taksonların polen ve 

aken morfolojik özelliklerini belirlemek ve 

taksonların sistematik ayırımına katkısını 

saptamaktır. 

Çalışma sonucunda Cyanus taksonlarının 

polenleri izopolar, radyal simetrili ve 

trikolporat olarak saptanmıştır. Polen şekli 

subprolat olup  polar eksen uzunluğu 36-

55.8 µm arasında, ekvatoral eksen 
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uzunluğu 27.8-47 µm arasında 

saptanmıştır. Polen yüzey ornamentasyonu 

skabrat olarak belirlenmiştir. En büyük 

polenler C. lanigerus türünde saptanırken, 

en küçük polenler C. depressus’ta tespit 

edilmiştir.  

Çalışılan taksonların akenleri pappuslu 

olup, oval veya oblong şekle sahiptir. 

Akenler iki yandan basık olup seyrek olarak 

tüylere rastlanmıştır. Stereo mikroskop 

fotoğraflarında aken yüseyi psilate 

görülürken, elektron mikroskop 

görüntülerinde sitriat-psilat olarak 

saptanmıştır. Aken uzunluğu 4-5 mm, eni 

1.6-2.4 mm arasında ve  pappus uzunluğu 

1-6.4 mm arasında değişmektedir. En 

küçük aken (4.0 mm) C. triumfettii’de 

saptanırken, en uzun aken (5.0 mm) C. 

lanigerus saptanmıştır.  

Polar eksen, ekvatoral eksen, polen şekli, 

intin ve ekzin kalınlığı ile polen yüzey 

ornamentasyonu gibi polen 

mikromorfolojik özellikleri ile  aken 

büyüklüğü, pappus boyu, aken yüzey 

ornamentasyonu gibi özelliklerin 

taksonların sistematik ayırımında 

kullanılabilecek ayırt edici karakterler 

olduğu saptanmıştır. 

Anahtar Kelimeler: Asteraceae, Cyanus, 

Polen, Aken, Işık Mikroskobu, Taramalı 

Elektron Mikroskobu. 
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