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Fig. 2. Pollen micrographs of Geranium species: A-C – G. albanum; D-F – G. mascatense. A, D – equatorial view; 
B, E – polar view; C, F – exine sculpture.

project showed that elements of each section 
are clearly separated by use of selected set of 
features.

As was pointed by Shehata (2008) for 
the pollen morphology of Geraniaceae family 
in Egypt, one of different ornamentation 
types in Geraniaceae is striate and in present 
study the G.  mascatense show striate type 
while others showed clavate-reticulate or 
baculate-reticulate types. G. albanum and G. 
molle showed tactate tectum but other had 
semitectate one.

Deniz et al. (2013) mentioned 
spheroidal-subprolate shape for G. pusillum 
while in present study prolate spheroidal 
shape was observed. Shehata (2008) in 
his studies on pollen morphology of the 
Geraniaceae identified some types by use 
of exine ornamentation features viz striate/
striate-reticulate, reticulate/gemmate, and 

reticulate. He described prolate spheroidal 
pollen grains in G. molle which is in 
concordant with findings of the present 
study. Analysis has shown that the pollen 
grains of all studied Geranium species are 
tricolporate.

Previous study showed that G. purpureum is 
separated from other species morphologicaly 
by having glandular hairs in inflorescence with 
colorless stalks and red galnds. G.  albanum 
has a discharge mechanism as inoperative but 
molle and G. pusillum has an operative one 
with blue pollen while operative mechnaism 
is accompanied by not carinate calyx is the 
characteristic of G. mascatense. As it is evident 
in PCO graph species are clearly separated 
by their pollen features. Further studies are 
needed to reveal the morphologically similar 
species.
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Fig. 3. Pollen micrographs of Geranium species: A-C – G. molle; D-F – G. purpureum; G-I – G. pusillum. A, D, G – equatorial 
view; B, E, H – polar view; C, F, I – exine sculpture.
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Fig. 4. Cluster analysis (Ward’s method) based on pollen features of Geranium.

Fig. 5. PCO plot of Geranium species based on observed pollen data.
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