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SUMMARY

In this article, the palynomorphological features of pollen grains of Rumex scuta-
tus (Polygonaceac) have been studied. Samples of flowers and pollen grains were
found and collected during field expeditions by various plant individuals in the
“Shebenik” National Park in Albania.

Two methods have been used for the preparation of pollen slides: acetolysis
according to ERbTMAN and basic fuchsine method according to SmoLjaNINovA and
GorruBkova. The Kisser method was used to fix the slides.

The results obtained regarding the palynomorphological features and the size
of pollen grains for Rumex scutatus have been studied for the first time in the alba-
nian literature and they are compared with those of the other two species, Rumex
pulcher and Rumex acetosella, previously studied by other authors.

The study showed that the pollen grains of Rumex scutatus are monads with ra-
dial and isopolar symmetry. Their dimensions at the polar and equatorial axis and
the dimensions of their colpi and pores are larger than those of Rumex acetosella
but smaller than those of Rumex pulcher.

The exine layer had a thickness of about 1.45 pm and was presented perforate,
unlike that of Rumex acetosella (reticulate) and Rumex pulcher (microreticulate).

INTRODUCTION
Rumex L. are herbs, rarely shrubs, usually with long, stout roots, sometimes rhi-

zomatous. Leaves are alternate; ochreae tubular. Flowers are hermaphrodite or
unisexual, arranged in whorls on simple or branched inflorescences, anemophi-
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lous. Perianth-segments in two whorls of 3, the outer remaining small and thin,
the inner becoming enlarged and often hardened in fruit. Valves (fruiting inner
perianthsegments) sometimes developing marginal teeth or dorsal tubercles as
they mature. Stamens in two whorls of 3; anthers are basifixed. Fruit a trigonous
nut (TUTIN et al., 1964).

According to the Flora of Albania (PaparisTo ef al., 1988), in the Polygonaceae
family are included 4 genera. These are: Bilderdykia Dumort., Fagopyrum Miller,
Polygonum L. and Rumex L. The Rumex genus is represented by 20 species: Ru-
mex acetosella, R. scutatus, R. thyrsiflorus, R. acetosa, R. longifolius, R. alpinus,
R. conglomeratus, R. sanguineus, R. hydrolapathum, R. patientia, R. crispus,
R. pulcher, R. obtusifolius, R. dentatus, R. maritimus, R. bucephalophorus, R.
nepalensis, R. kerneri, R. gussonei, R. nivalis.

The pollen grains of the representatives of the genus Rumex are considered of
moderate importance as the cause of allergic diseases in persons sensitive to the
allergic factor. This is shown by numerous scientific works of local and foreign
authors (WobpEHOUSE, 1931; SoLoMoN, 1969; BAsSET ef al., 1978; NowickE and
SkvarLA, 1979; CiampoLiNI and Cresti, 1981; FELIzIANI, 1986; AKEROID, 1991;
FrANK et al., 1991; NiLssoN and PraGgLowskl, 1992; Susiza et al.,1995; GIEBREA,
2003; Ianovicl, 2007; KaLraixHiu, 2011; LekL et al., 2008; PioTrowska, 2008).

The symptoms of pollen allergy confirm a good correlation with the airborne pollen
count. The species of the Rumex genus are characterised by hight pollen production as
an individual plant can produce about 400 million pollen grains (Puc, 2003).

Mean concentrations of Rumex airborne pollen was significantly higher in the rural
area. The peak season is June (Ianovict, 2007).

From foreign and Albanian literature it has resulted that the pollen grains of species
of the genus Rumex are 3-zone - (4-9) pantocolporate and ornamentation is microre-
ticulate. They come in various sizes ranging from 15-35 micrometers. Rumex pollen
grains are oblate-spheroidal to prolate with a thin sexine. The colpi are long and narrow
and the pores are lolongate (LEEUWEN ef al., 1988; ZHanG and ZHou, 1998; YASMIN et
al., 2010; KaLLasxuiu, 2011).

Morphopalynological features of buckler - leaved sorrel (Rumex scutatus) pollen
grains have been studied for the first time in the Albanian literature in this study.

The aim of this study is to investigate the palynomorphological features pollen
grains of Rumex scutatus and to determine the similarities and differences with those
of the other two species, sheep sorrel (Rumex acetosella) and fiddle dock (Rumex pul-
cher), studied by other authors in Albania (KaLLarxuiu, 2011).

MATERIAL AND METHODS

Rumex scutatus (buckler-leaved sorrel) is a perennial herbaceous plant with po-
lygamous flowers. It is widespread in rocky places of subalpine and alpine areas
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and blooms in the period from May to August. Its pollination is anemophilous
(PaparIsTO et al., 1988).

The study material was obtained fresh during field expeditions by various plant
individuals, in “Shebenik” National Park. This park is declared in 2008 and it is
one of the newest national parks in Albania. It is located in Librazhd District in the
Elbasan Region, on the border with Northern Macedonia and has a total area of 34
507.9 ha, where with DCM no. 59 dated 26.01.2022 to the previous surface of 33
927.66 ha was added 589 ha of new surface.

The Park is dominated by mountains and valleys. It ranges in altitude from
300 to 2,200 m above sea level and includes a diversity of climatic conditions,
geological types, landscapes, habitats and plant and animal species. “Shebenik”
National Park represents an important scientific, economic, historical and cul-
tural role etc.

The identification of this plant is based on the Flora of Albania (PAPARISTO et
al., 1988). The terminology used can be found in the dictionary of palynology
presented by Kapmani (2005) and it is in accordance with PunT ef al. (1994) and
FarGri and IVERSEN (1975).

For the palynomorphological study of pollen grains several slides were pre-
pared using two methods: acetolysis (according to ERbT™MAN, 1960) and the meth-
od with basic fuchsine (according to SMoLiaNINOvA and GoLLUBKOVA, 1953). Fixa-
tion of the slides was done with gelatin-glycerin prepared according to the Kisser
method (ErRDTMAN, 1956).

Preparation of microscope slides by the method of acetolysis gives very spe-
cific data regarding sporoderm and its elements while the second method with
basic fuchsine is used to accurately determine the number of exine openings and
the size of pollen grains including their length and width, dimensions of furrows
and pores, thickness of the exine and intine layer etc.

To accurately determine the dimensions of each morphological feature, mea-
surements of 31 pollen grains were made and for each morphological feature,
the minimum, average and maximum dimensions were determined. Slides of all
samples are deposited at the Palynological Laboratory, Department of Biology.

For conducting the study, a Biological Microscope (Motic BA310 Series LED-
Digital) was used, with magnification of 100x and 400x. The study was accom-
panied with microscopic photographs of pollen grains in the polar and equatorial
view.

To see the influence of the ecological factor and that of the processing method
on the characteristics and size of the pollen grains, was made their comparison
with those of the pollen grains of Rumex pulcher and Rumex acetosella species,
studied by other authors.
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RESULTS AND DISCUSSION

Morphopalynological description
Family: Polygonaceae

Genus: Rumex L.

Species: Rumex scutatus

Rumex scutatus L., Sp. P1. 337 (1753) (incl. R. aetnensis C. Presi). Suffrutes-
cent, with subterranean shoots, branching from the base. Leaves scutate, variable
in outline, about as long as wide, green or glaucous. Inflorescence very lax, with
few, erect branches. Pedicels shorter than the valves. Flowers polygamous. Valves
4-5-6 x 5 mm, pale, cordate, without tubercles. Nut 3-3-5 mm, yellowish-grey.
2n = 20. Screes. Mountains of Center& South Europe; cultivated elsewhere and
sometimes escaping. Al, Au, Be, Bu, Co, Cz, Ga, Ge, Gr, He, Hs, Hu, It, Ju, Lu,
Po, Rm, Rs, (K), Sa, [Br, Ho, Su] (TuTix et al., 1964).

The pollen grains of R. scutatus are 3 colporate. They are monads with isopo-
lar radial symmetry. In the polar position, the pollen grains are almost spherical
in shape, while in the equatorial position they are elliptical in shape. The length
of the pollen grain varies from 22 - 30 (24.80) um while the width of the pollen
grain varies from 22 - 29 (23.33) um. The contour shape of the pollen grain is
compressed spheroidal (prolate spheroidal) (P/E = 1.06).

The furrows are long and reach up to 11 pm. The width of the furrow reaches
up to 1.8 um. Mesocolpium (the distance between furrows) reaches up to 16.77
um. The pore is almost spherical and its diameter is 1.5 pm.The exine layer reach-
es up to 1.45 pum. Its sculpture is perforated.

In order to show the similarities and differences related to the palynomorpho-
logical features of the pollen grains of R. scutatus, the microscopic photos of the
pollen grains of three species of the genus Rumex taken with different magnifica-
tions of the microscope are presented in the study.

Fig. 1- Rumex scutatus
pollen grains: a - b polar
view; ¢ - equatorial view
(100x magnification); d
- e - f - g equatorial view
(400x magnification); h - 1
- j polar view (400x mag-
nification); (photo: Kalla-
jxhiu N.).

114



Fig. 2- Rumex pulcher pollen grain: a- b - ¢ polar view (400x magnification).

a b

Fig. 3- Rumex acetosella pollen grains; a- polar view (1000x magnification); b -
polar and equatorial view.
(400x magnification) (photo: Kallajxhiu N.)

In order to compare the sizes of pollen grains of Rumex scutatus with those of
the other two studied species, the minimum and maximum data of equatorial axis
and those of the polar axis are listed in Tab. 1.

Tab. 1- Pollen grains minimum and maximum dimensions of Rumex taxa.

Minimum Minimum Minimum Maximum Maximum Maximum
Rumex  Rumex Rumex Rumex Rumex  Rumex
scutatus acetosella  pulcher  scutatus acetosella pulcher

Pollen grain
dimensions (nm)

Polar 2 1734 2856 30 2001 33.04
diameter

Equatorial 2 1774 2774 29 2142 3284
diameter

From the data of Tab. 1, it is clear that the pollen grains of Rumex scutatus ap-
pear larger in both sizes of axes (minimum and maximum dimensions).
From the comparison of the size values, it results that the pollen grains of

115



Rumex scutatus are classified in the group of pollens that are larger than 22 pum,
together with those of Rumex pulcher, while the pollens of Rumex acetosella are
included in the grouping of pollens that are smaller than 22 pm. This conclusion
reached in this study is in full agreement with local and foreign literature (LEEU-
WEN et al., 1988; KaLLaixHiu, 2011). The same conclusions are reached for the
average values of pollen grains. The graph below shows this.

Average dimensions

35
30
25 = 2993
20 23.33
15 19.1
10
5
0
Rumex Rumex Rumex
scutatus acetosella pulcher
® Average polar diameter Average equatorial diameter

Fig. 4- Graphical presentation of comparative pollen grains average dimensions of three
species.

From the comparison of the photos in Figs. 1, 2, 3, it is clear that the pollen
grains of Rumex scutatus are 3 colporate, like those of Rumex acetosella, while
those of Rumex pulcher vary from 3 to 4 colporate. Changes have also been made
with the dimensions of the furrows.

From the values presented in Tab. 2, it is clear that the furrows of the pollen
grains of Rumex scutatus are larger than those of Rumex acetosella but smaller
than those of Rumex pulcher. Also, the size of the pore and the distance between
two furrows (mesocolpium) of Rumex scutatus are larger than those of Rumex
acetosella and smaller than those of Rumex pulcher.

Tab. 2- Average dimensions of some features of Rumex taxa

Average dimensions (nm) Rumex scutatus Rumex acetosella Rumex pulcher
Length offurrows 11 9.5 12.73
Width offurrows 1.8 1 2.05

Mesocolpium 16.77 15.91 20.15
Pore diameter 1.5 1.04 2.05
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The study shows that exine layer of Rumex scutatus is thicker than that of Ru-
mex acetosella and thinner than that of Rumex pulcher. Their values are presented
in Tab. 3 and can be seen clearly in Fig. 5.

Tab. 3- Comparison of thickness and sculpture of exine in Rumex taxa.

Palynological of features Rumex scutatus  Rumex acetosella  Rumex pulcher
Thickness of exine (um) 1.45 1.30 1.88
Pollen class 3 colporate 3 colporate 3-4 colporate

Thickness of exine (um)

B Rumex scutatus
¥ Rumex acetosella

B Rumex pulcher

Fig. 5- Thickness of exine in Rumex taxa.

The sculpture of exine of the pollen grains of Rumex scutatus appears perfo-
rated, while in Rumex acetosella it is reticulate and in Rumex pulcher it is micro-
reticulate.

CONCLUSIONS

From the study and comparison of the morphopalynological features of the pol-
len grains of Rumex scutatus with those of Rumex acetosella and Rumex pulcher
(Polygonaceae) it was found that:
* Pollen grains of Rumex scutatus are 3 colporate, the same as those of Ru-
mex acetosella while in Rumex pulcher they vary in 3 - 4 colporate
*  Rumex scutatus has larger pollen grains than Rumex acetosella and smaller
than Rumex scutatus
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e The exine layer of Rumex scutatus pollen grains is thicker than that of
Rumex acetosella but thinner than that of Rumex pulcher. Its sculpture is
perforated, unlike the exine of Rumex acetosella (reticulate) and Rumex
pulcher (microreticulate).
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