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ABSTRACT 
 
This study is a palynological description of the pollen grains of Iris sintenisii, Iridaceae. The pollen 
samples were collected in the hills of Krasta next to Elbasan city, Albania. The palynological 
features of the pollen grains of this specie were studied for the first time and were compared with 
that of Iris germanica. The slides were prepared using two methods: Acetolysis (according to 
Erdtman, 1960) and basic fuchsine method (according Smoljaninova & Gollubkova, 1953).  
Important morphological features of the pollen grains as symmetry, form, size, apertures and also 
the thickness of exine were examined. The results have shown that the pollen grains of Iris 
sintenisii are smaller than the pollen grains of Iris germanica. The thickness of the exine of Iris 
sintenisii is thinner than the exine of pollen grains of Iris germanica. 
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1. INTRODUCTION 
 
Iris is a genus of 260–300 species
plants with showy flowers. It takes its name from 
the Greek word for a rainbow, which is also the 
name for the Greek goddess of the rainbow
Some authors stated that the name refers to the 
wide variety of flower colors found among the 
many species [1]. The Iridaceae
represented by six genera in the Flora of 
Albania. These are: Hermodactylis 
Gynandriris Parl., Crocus L., Romulea
and Gladiolus L. [2]. Six species of 
our flora. They are: Iris germanica
pseudacorus, Iris pumila, Iris pallida
and Iris sintenisii [2]. For some of these species, 
the palynological features were studied 
[3-10,8,11]. 
 
Elbasan city is located in the center of Albania, 
Krasta region, and lies down in the valley of the 
Shkumbin river. It is surrounded by lo
planted mainly with olives and pines. The climate 
of Elbasan area is a typical Mediterranean, with 
an average annual temperature of 15
cold winter is associated to the characteristic 
wind of Krasta, blowing from the east through the 
valley of the Shkumbin river [12]. 
 
The palynomorphological features of pollen 
grains of Iris sintenisii were studied for the first 
time in the present paper. The aim of this study is 
to investigate palynomorphological s
and differences in front of Iris germanica, 
only species studied in Albania [3
grain morphology of Iris germanica
presented by Kapidani, G. [3]. The author has 
used acetolysis method (according to Erdtman, 
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species of flowering 
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name for the Greek goddess of the rainbow, Iris. 
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wide variety of flower colors found among the 
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the Flora of 
 Miller, Iris L., 

Romulea Maratti 
]. Six species of Iris occur in 

Iris germanica, Iris 
Iris pallida, Iris aphylla 

]. For some of these species, 
the palynological features were studied             

Elbasan city is located in the center of Albania, 
Krasta region, and lies down in the valley of the 
Shkumbin river. It is surrounded by low hills 
planted mainly with olives and pines. The climate 
of Elbasan area is a typical Mediterranean, with 
an average annual temperature of 15-16°C. The 
cold winter is associated to the characteristic 

, blowing from the east through the 

The palynomorphological features of pollen 
were studied for the first 

time in the present paper. The aim of this study is 
to investigate palynomorphological similarities 

Iris germanica, as the 
3]. The pollen 

Iris germanica was 
The author has 

used acetolysis method (according to Erdtman, 

1960) and basic fuchsine method (
Smoljaninova & Gollubkova, 1953) [
of details of Iris germanica 
morphology are presented in the Table 1 and 
Table 2. 
 
2. MATERIALS AND METHODS 
 
Iris sintenisii is an herbaceous perennial plant 
with an erect stem welling up from a rhizome. It 
grows in grassy places, scrub forests and blooms 
in the period of May to June [2]. 
 
Samples of Iris sintenisii flowers
grains were collected during an educational tour 
realized with students in the habitat of Krasta 
(Elbasan) in Albania and were taken from 
different individuals in the same habitat (Fig. 1). 
The “Flora of Albania” of Vangjeli et al. 
used for identification of this species. Care has 
been taken during the preparation of slides in 
order to remove all the waste of the anthers. 
 
Two analytical methods were applied to pollen 
grain preparation: The acetolysis method 
according Erdtman [13], and t
fuchsine method according S
Gollubkova [14]. Three to five microscope slides 
were prepared for pollen grain study and using 
the two methodologies. Micrographs of pollen 
grains in polar and equatorial views were 
presented with magnification of 400 x, taken by 
using the Digital Microscope/Camera Softwa
Motic Images Plus 2.0 ML, B
Morphological characteristics of 31 pollen grains 
were evaluated. For each characteristic the 
minimum, maximum and average values were 
defined. 

 
 

Fig. 1. Iris sintenisii  
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2.1 The Acetolysis Methodology 
ding to Erdtman [13] 

 

The flower buds were kept in ethanol. Anthers 
were soaked in glacial acetic acid, centrifuged 
and in sequence submitted to the acetolysis
mixture (concentrated acetic anhydrite and 
sulfuric acid in a 9:1 ratio). The mixture was 
placed in water bath at a temperature of 70
for 5 to 20 seconds. The sediment obtained was 
washed three to four times with distilled water. 
Pollen grains were observed under a microscope 
after adding a drop of a 1:1 glycerin
mixture. Very dark pollen grains were submitted 
again in another test-tube by adding 1
sodium chloride and 1-2 drops of concentrate 
sulfuric acid till the material became lig
centrifugation the sediment was left for a half 
hour in 1:1 glycerin-water mixture and 
centrifuged again. Glycerin-gelatin, prepared 
according to Kisser [12,14,15], was used to 
prepare the pollen slides, and sealed with 
paraffin. 
 

2.2 The Basic Fuchsine Methodology 
According to Smoljaninova & 
Gollobkova [14] 

 
Solutions of basic fuchsine were prepared 
according to two variants:  
 

• Basic Fuchsine, alcohol 75% and phenol in 
the ratio of 1:700:100,  

• Basic Fuchsine, ethyl alcohol 96% and 
xylol in the ratio 1:600:800. 

 

A few drops of 100% ethanol were added to the 
pollen grains placed on a microscope slide. In 
case of quick ethanol evaporation, extra drops 
can be added. Oil spread from the pollen grains 
was removed with blotting paper from the s
Then drops of the staining solution were added. 
Phenol and xylol were used to obtain a better 
transparency. Glycerin-gelatin was used to 
prepare the pollen slides also. 
  

 
 
a 

Fig. 2. Iris sintenisii  pollen grains. a. 
c. Equatorial view, acetolysed. 
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Acetolysis Methodology Accor-

The flower buds were kept in ethanol. Anthers 
were soaked in glacial acetic acid, centrifuged 
and in sequence submitted to the acetolysis 
mixture (concentrated acetic anhydrite and 
sulfuric acid in a 9:1 ratio). The mixture was 
placed in water bath at a temperature of 70-80°C 

. The sediment obtained was 
distilled water. 

bserved under a microscope 
a 1:1 glycerin-water 

ery dark pollen grains were submitted 
tube by adding 1-2 drops of 

2 drops of concentrate 
sulfuric acid till the material became lighter. After 
centrifugation the sediment was left for a half 

water mixture and 
gelatin, prepared 

], was used to 
prepare the pollen slides, and sealed with 

Basic Fuchsine Methodology 
to Smoljaninova & 

Solutions of basic fuchsine were prepared 

Basic Fuchsine, alcohol 75% and phenol in 

Basic Fuchsine, ethyl alcohol 96% and 

A few drops of 100% ethanol were added to the 
pollen grains placed on a microscope slide. In 
case of quick ethanol evaporation, extra drops 
can be added. Oil spread from the pollen grains 
was removed with blotting paper from the slide. 
Then drops of the staining solution were added. 
Phenol and xylol were used to obtain a better 

gelatin was used to 

The best result was obtained using the acetolysis 
methodology to study the pollen
sporoderm. Pollen grains shape, size of 
apertures and, in some cases, the observation of 
sculpture elements of the exine could be best 
analyzed when fuchsine stain was used. 
 
3. RESULTS AND DISCUSSION
 
3.1 Morphological and Palynological

Description 
  
Family: Iridaceae. 
Genus: Iris L. 
Species: Iris sintenisii Janka.  
 
The pollen grains of Iris sintenisii
monocolpate, with an elliptical contour when in 
equatorial view and circular when in polar view 
(Fig. 2). The aperture may reach the poles. 
Pollen grain dimensions comprise a polar 
diameter of 55.26 µm average, and an equatorial 
diameter of 39.45 µm average (Table 1). The 
sculpture of the exine is reticulate and the 
thickness of the exine comprises a litt
than two micrometer. 
 
Comparing pollen grain morphology of 
sintenisii and Iris germanica [3], similarities of 
morphological features were observed, but 
changes in size were identified. Based upon the 
morphological features, as shown in Table 1
pollen grains of Iris sintenisii are smaller than the 
pollen grains of Iris germanica. Some data are 
summarized in Tables 1 and 2. 
 
It can clearly seen in Fig. 3 that the pollen grains 
of Iris sintenisii have a thicker exine
pollen grains of Iris germanica
sculptures of the exine of Iris sintenisii
reticulate, whereas the sculpture of the exine of 
Iris germanica is verrucate. 

  
 

b 
 

c 
 

pollen grains. a. Polar view, fuchsine stained; b. Polar view, acetolysed; 
view, acetolysed. (Obtained at 400x magnification; photo: N. 
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Table 1. Pollen grain dimensions of  Iris sintenisii and  Iris germanica 
 

 
 
 

Pollen grain  
features  

Minimum 
Iris 
sintenisii 

Minimum 
Iris 
germanica  

Maximum  
Iris 
sintenisii  

Maximum   
Iris 
germanica 

Average  
Iris 
sintenisii 

Average   
Iris 
germanica 

Polar diameter 
(µm) 

50.50  56.80 57.96 73.80 55.26 66.10 

Equatorial 
diameter (µm) 

37.26  44.00 53.40 61.10 39.45 51.80 

 

 

 
Table 2. Comparison of thickness and sculpture of Iris sintenissi and Iris germanica  exines 

 
Palynological features  Average dimension of 

Iris sintenisii  
Average dimension of 
Iris germanica  

Thickness of exine (µm) 2.07  1.50 
Sculpture of exine  Reticulate  Verrucate 

 

 
 

Fig. 3. Graphical presentation of comparative polle n grain size 
 

4. CONCLUSIONS 
 

From the data presented, it was concluded that: 
 

The pollen grains of Iris sintenisii have great 
similarity with the pollen grains of Iris germanica 
regarding the morphological features, in terms of: 
 

• Pollen grains have an elliptical contour in 
equatorial view and a circular contour in 
polar view.  

• The aperture reaches almost up to the pole.  
 

The differences of the dimensions between the 
pollen grains are shown bellow: 
 

• The pollen grains of Iris sintenisii are 
smaller than the pollen grains of Iris 
germanica. 

• The exine of Iris sintenisii is thicker than 
the exine of Iris germanica. 
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