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Features of pollen grains, sculpture 2 species Rosaceae Juss. (Malus domestica Borkh and Pyrus communis 
L.) has been studied in detail using scanning electron microscopy method. The pollen material is picked up 
in Slovak Republic, was used in the study. Shape of the pollen grains is oblong-ellipsoidal. In terms of poles, 
the grain is round. The pollen grains Malus domestica and Pyrus communis has – 3 colossus, the hole is long. 
A complex type of exine is characteristic of the studied species of Rosaceae. The average size of the poles 
axis of pollen grains is Malus domestica trees is in the range of 27.91–36.62 μm, the equatorial diameter is 
in the range of 13.28–17.17 μm. The average size of the pole axis of pollen poles of Pyrus communis trees 
is 38.83–56.83 μm, the equatorial diameter is 20.26–29.92 μm. The ratio of the pole axis to the equatorial 
(P/E) is the degree of elongation of the pollen grains (roundness).The pollen of Malus domestica breeds is 
more elongate compared with the pollen of Pyrus communis. Pollen of Malus domestica rocks are more 
elongated compared with the pollen of Pyrus communis (Р/Е is 14% more). The traits analysed could be 
useful for plant breeders or for gene bank curators at the first steps of identification of cultivars, since the 
analysis is simpler and less expensive than other methods.
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Introduction
Many of the species of Malus domestica Borkh. and Pyrus communis L. are complex hybrids, and 
among the forms of wild plants, there are many interspecific hybrids, complicating classification. 
That‘s why the ability to identify morphological features of pollen grains of Apple and pear, using 
not only external features, but also microstructures with the use of modern equipment is of great 
interest. 

Аnalysis of morphology and ultrastructure of pollen grain by electron microscopy (transmission and 
scanning) may be useful for distinguishing species and cultivars (Shivana, 2003). Pollen ultrastructure 
has been used to distinguish cultivars of apple (Currie et al., 1997; Martens and Fretz, 1980; Marcucci 
et al., 1984), pear (Westwood and Challice, 1978). The complex of morphological characteristics 
allows to determine the differences (or similarities) between close species or breeds, morphological 
heterogeneity, especially the variability of their sizes due to hybridization, polymorphism (Куприянова 
и Алешина, 1978; Palinological Database; Tzarenko, 2012). 
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Thus, the study of the morphology of pollen grains – the size, shape, structure of exine, the number 
of holes and locations, in our opinion, is quite relevant. Comparative electron microscopic studies of 
the pollen of Malus domestica and Pyrus communis grown in Slovakia was not carried out earlier; this 
determined the aim of our study.

Materials and methodology
For the evaluation we removed the pollen from the apple trees – cultivar Júlia and from the pear 
trees – cultivar Conference grown in the demonstration garden of the Slovak University of Agriculture 
in Nitra. 

Pollen was taken mechanically from the flowers in full flowering. Microstructures are taken on the 
scanning electronic microscope Carl Zeiss LS 15 in the Institute of Biodiversity and Biological Safety of 
Slovak Agricultural University in Nitra by PhD of Agriculture S.M. Motyleva. To collect pollen samples, 
branches with flower buds in the “balloon” stage were collected and transported to the laboratory, 
where anthers were isolated from the flower buds, placed in petri dishes (Ø 7 cm) and dried at room 
temperature (24 h) until anther dehiscence. Pollen was collected in small vials and stored at 3–5 °C 
in a desiccator containing silica-gel. Preliminary dried pollen was put on the special carbonic scotch 
placed on the object table of the scanning electronic microscope with a thin metal spreading rod. The 
comparative morphological studying of the pollen grains was performed according to the working 
rules on the Carl Zeiss LS 15 : 500 times – during the measurements; 1,000–10,000 times – while 
taking the pictures of the exine sculpture features. The measurements of the pollen grains linear 
dimensions were performed via 100–200 times repeatability in not less than 10 microscope fields 
with the average value calculation. All the mentioned in the text dimensions are given in um. The 
data were analyzed using statistical software.

Results and discussion
The pollen grains morphometric values are given in Table 1. 

Table 1 The morphological characteristic of family Rosaceae Juss. representatives pollen grains

Measurements n Min Max x V, %

Pyrus communis L.

P, μm, 250 38.83 56.83 47.83 8.86

E, μm 250 20.26 29.92 25.09 8.04

P/E 250 1.91 1.89 1.9 –

Malus domestica Borkh.

P, μm 200 27.91 36.62 36.22 6.83

E, μm 200 13.28 17.01 15.15 5.62

P/E 200 2.1 2.15 2.12

P – length of polar axis; E – the length of the Equatorial axis; (P/E) – form index; n – number of measurements; 
min – minimum measured value; max – maximum measured value; x – arithmetic average; V, % – variation 
coefficient
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The average size of the pole axis for the Malus domestica studied breeds pollen grains is within 
27.1–36.22 μm; the equatorial diameter is within 13.28–17.01 μm. The average size of the pole axis for 
the Pyrus communis studied breeds pollen grains is within 36.49–39.78 μm; the equatorial diameter 
is within 14.35–19.31 μm. The equatorial length of the pollen grains was generally much greater than 
the polar length. The ratio of the pole axis to the equatorial one (Р/Е) marks the degree of the pollen 
grains elongation (roundness). The pollen of Malus domestica breeds is more elongate compared 
with the pollen of Pyrus communis Pollen of Malus domestica rocks are more elongated compared 
with the pollen of Pyrus communis (Р/Е is 14% more).

Pascoe (2007) reported that Malus domestica is a non-operculate, trizonocolporate pollen grain that is 
narrowly elliptic to rhombic-obtuse. Sculpturing can be finely regulating to somewhat striate. Colpus 
is deep but terminating at the poles but widening slightly at this point also. Our results support this 
finding. 

The pollen grains form is oblong-ellipsoid, cultivars examined were elliptical and trizonocolporate 
with subdivision of the surface area into three equal parts (Figure 1A, B). The exine pattern is tender-
undulate, fine-mesh, the picture has the breed features. The poles of the grain are round. A significant 
presence of pits on exine was seen. Axine is complicated. The obtained pictures clearly show that the 
pollen grains of the represented species of the family Rosaceae are 3 colporate.

Figure 1 Scanning electron micrographs (SEM) images of pollen grains
A – Malus domestica Borkh., B – Pyrus communis L.; 1,2 – equatorial view; 3 – polar view; 4 – surface view of 
grain.

The number of the misshapen pollen grains is up to 15–25%. This fact, in some ways, can be connected 
with the greenness of some pollen.

Conclusions
The studying of the Malus domestica and Pyrus communis pollen via scanning electronic microscopy 
allowed to separate the most important parameters which can be used to identify the representatives 
of the family Rosaceae. They are the form (the pollen grains elongation, the length and the width 
ratio and the surface picture (microsculpture). The pollen is tricolpate. The traits analyses could be 
useful for plant breeders or for gene bank curators at the first steps of identification of cultivars, since 
the analysis is simpler and less expensive than other methods.
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