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EXTENDED ABSTRACT

Introduction: Providing a palynological database is one of the important measures in order to
manage the environment of Tehran Metropolises. This database can also be used for the Pollen
Atlas of Iran, pollen calendar, aerobiology, climate change, botany, the management of asthma
and allergies, archaeological as well as melissopalynological studies in Tehran. Up until now,
little attention has been paid to this scope, so it seems to be necessary to prepare the mentioned
database. The aims of this study is to prepare SEM images of pollen grains, describe the
diagnostic characteristics of pollen grains and analyze the characteristics of pollen grains in
relation to allergenic properties.

Material and Methods: Plant samples of this study were collected from parks and various
urban green spaces as well wildlands in Tehran during 2001 to 2021. It was also deposited in
the herbarium of Shahid Beheshti University (HSBU). These specimens were identified using
scientific sources such as Flora of Iran, Flora Iranica, Flora of Tehran, Flora of Turkey, Flora
of USSR and some illustrated guide on garden plants. Therefore, the pollen grains were
photographed using Scanning Electron Microscopy (SEM). The 12-20 pollen grains of each
species were evaluated using Image Tools 3.6 software to evaluate quantitative morphological
traits. The terminology used to describe the pollen characters according to Erdtman, Punt, and
Hesse. Finally, a comprehensive description of the quantitative and qualitative morphological
traits of pollen grains was prepared.

Results and Discussion: In this study, pollen grains of 92 species belonging to 42 trees and
herbaceous plant genera were studied. The Asteraceae with 11 species had the highest number
of species in this study. The pollen grains included monad (91) and tetrad (1). Also, 70 species
are isopolar and 22 species are heteropolar. Sculpturing includes 16 different types. Pollen
ornamentation including 16 diverse types that reticulate, microreticulate as well peforate have
the highest abundance in the studied species. The 35 plant taxa have allergenic properties based
on previously published scientific studies.

Conclusion: This study is the first SEM pollen data base. on Tehran including 92 plant species
belonging to 42 families of cultivated trees as well as wild herbs. The results of this study
showed that several species have been planted regardless of their allergic effects. In addition,
this study provides an important reference for allergy studies. Finally, pay attention to the
planting of non-allergenic plant species is one of the important ecological considerations in city
management.
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Table 1. SEM of pollen’s cultivated trees and wild herbaceous species

1.Amaranthus retroflexus L.
(20 um)

2.Allium sp.

3.Rhus typhina L.
(20 um)

4.Turgenia latifolia (L.) Hoffm.
(100 um)

7.Silybum marianum (L.) Gaertn.
(200 pm)

5.0rnithogalum umbellatum L.

8.Sonchus oleraceus L.

6.Crupina vulgaris Pers. ex. Cass.
(20 um)

9.Carthamus oxyacantha M. Bieb.
(50 um)

10. Taraxacum officinale(L).
(50 pm)

11.Anchusa italica Retz.

12. Borago officinalis L.
(10 pm)

13.Heliotropium europaeum L.
(100 pm)

14.0nosma pachypoda Boiss.

15.Eruca vesicaria ssp. Sativa
(100 pm)
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Table 1. SEM of pollen’s cultivated trees and wild herbaceous species

16. Sisymbrium irio L. 17.Silene conoidea L. 18.Stellaria holostea L.
(50 um) (100 pm) (100 pm)

19.Convolvulus arvensis L. 20.Cupressus arizonica Greene 21.Robinia pseudoacacia L.
(50 um) (50 um) (100 pm)

22.Elaeagnus angustifolia L. 23.Medicago sativa L. 24.Juglans regia L.
(50 pm) (30 pm) (50 pm)

25.Peganum harmala L. 26.Epilobium hirsutum L. 27.Cedrus atlantica (Endl Carriére
(50 um) (50 pm) (300 pm)

28.Pinus eldarica Medw. 29.Platanus orientalis L. 30.Arundo donax L.
(400 pm) (100 pm) (40 pm)

w— —

31. Fallopia convolvulus (L.) A. Love 32.Anagallis arvensis L. 33.Ceratocephalus falcatus (L.) Pers. (50

(50 pm) (50 um) pm)
- b — ‘-' ¥ 3

34.Geum urbanum L. 35.Prunus cerasifera Ehrh 36.Prunus persica (L.) Batsch.
(10 um) (100 pm) (100 pm)
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Table 1. SEM of pollen’s cultivated trees and wild herbaceous species

37.Prunus persica var. nectarina. 38.Malus sylvestris L. Mill. 39.Galium aparine L.
(100 um) (30um) (50 um)

40.Salix aegyptiaca L. 41.Populus nigra L. 42.Verbascum songaricum Schrenk.
(100 um) (100 pm) (50 um)

43.Solanum nigrum L. 44.Ulmus minor Mill. 45.Zygophyllum fabago L.
(100 pm) (40 pm) (50 pm)

46.Atriplex patula L. 47.Allium sp. 48.Washingtonia robusta H. Wendl
(40 pm) (50 pm) (100 pm)

49.Xanthium strumarium L. 50.Launaea acanthodes (Boiss.) Kuntze 51.Anthemis cotula L.
(50 pm) (40 pm) (50 pm)

52.Anchusa azurea P. Mill. 53. Lithospermum arvense L. 54.0nosma microcarpa DC.
(100 um) (50 um) (30 pm)

55. Capsella bursa-pastoris L. 56.Capparis spinosa L. 57. Gypsophila sp.
(50 pm) (40 pm) (30 um)
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Table 1. SEM of pollen’s cultivated trees and wild herbaceous species

58.Rosularia sempervivum L. 59.Cupressus sempervirens L. 60.Vicia sativa L.
(50 um) (100 pm) (100 pm)

61.Cercis siliquastrum L. 62.Hypericum scabrum L. 63.Salvia spinosa L.
(100 pm) (50 um) (200 pm)

64.Ziziphora capitata L. 65.Tilia cordata Mill. 66. Morus alba L.
(20 pm) (100 pm) (100 pm)

?

67.Fraxinus excelsior L. 68. Papaver tenuifolium Boiss. & Hohen. 69. Pinus nigra J.F. Arnold.
(100 pm) (100 pm) (200 pum)

72. Malva neglecta Wallr.
(500 pm)

70.Stachys inflata Benth.
(100 pm)

73.Carduus arabicus Jacq. ex Murray. (50 74.Achillea wilhelmsii C. Koch. 75.Centaurea depressa M. Bieb.
pm) (50 um) (200 pm)

76.Veronica persica Poir. 77.Sorghum bicolor (L.) Moench. 78.Polygonum aviculare L.
(20 pm) (30 pm) (20 pm)

i
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Table 1. SEM of pollen’s cultivated trees and wild herbaceous species

79.Rheum ribes L. 80.Ranunculus repens L. 81.Reseda lutea L.
(100 um) (100 pm) (100 pm)

82.Sanguisorba minor Scop. 83. Prunus domestica L. 84.Prunus persica var. nectarina. (200
(50 pm) (200 pm) pm)

85. Prunus armeniaca L. 86.Amygdalus lycioides Spach. 87.Citrus x aurantium L.
(100 pm) (50 pm) (40 pm)

88.Salix babylonica L. 89.Acer nigrum F. Michx. 90. Ailanthus altissima (Mill)
(100 pm) (100 pm) (100 pm)

91. Ulmus minor Mill. 92.Tribulus terrestris L.
(20 pm) (40 pm)

Pollen unit: monad. Polarity: isopolar. Shape: raxfllaod joo rdigs 00§ & o
spheroidal. Outline in polar view: circular. Size: Amaranthaceae

small. Aperture type: porus. Aperture condition: Amaranthus retroflexus L.

porate,  pantoporate. = Ornamentation = SEM: Pollen unit: monad. Polarity: isopolar. Shape:
microechinate, perforate. (Al) spheroidal. Outline in polar view: circular. Size:
Amaryllidaceae small. Aperture type: porus. Aperture condition:
Allium sp. porate,  pantoporate.  Ornamentation = SEM:
Pollen unit: monad. Polarity: heteropolar. Shape: microechinate, perforate. (Al)

oblate. Size: medium-sized. Outline in polar view: Atriplex patula L.
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spheroidal. Outline in polar view: circular. Size: large.
Aperture type: sulcus. Aperture condition: sulcate.
Ornamentation SEM: foveolate, perforate (Al)
Asteraceae

Carduus arabicus Jacq. ex Murray

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: echinate, microreticulate.

Crupina vulgaris Pers. ex. Cass.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
large. Aperture type: colporus. Aperture condition:
colporate, tricolporate. ~Ornamentation SEM:
echinate, gemmate, microreticulate.

Achillea wilhelmsii C. Koch.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: echinate, microreticulate.

Silybum marianum (L.) Gaertn.

Pollen unit: monad. Polarity: isopolar. Shape:

spheroidal Outline in polar view: circular. Size:

large. Aperture type: colporus. Aperture condition:

colporate, tricolporate. Ornamentation SEM:
echinate, microreticulate.

Centaurea depressa M. Bieb.

Pollen unit: monad. Polarity: isopolar. Shape:

prolate. Outline in polar view: triangular. Size:
medium-sized. Aperture type: colporus. Aperture

condition: colporate, tricolporate. Ornamentation

elliptic. Aperture type: sulcus. Aperture condition:

sulcate. Ornamentation SEM: microechinate,
perforate.

Allium cepa L.

Pollen unit: monad. Polarity: heteropolar. Shape:
oblate. Size: medium-sized. Outline in polar view:

elliptic. Aperture type: sulcus. Aperture condition:

sulcate. Ornamentation SEM: microechinate,
perforate. (Al)
Anacardiaceae
Rhus typhina L.
Pollen unit: monad. Polarity: isopolar. shape:

prolate. Outline in polar view: lobate. Size: medium-
sized. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: striato-
microreticulate. (Al)

Apiaceae

Turgenia latifolia (L.) Hoffm

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: elliptic. Size: large. Aperture
colporus. condition:

Aperture colpate,

type:
stephanocolporate. Ornamentation SEM:
microgemmate, perforate.

Arecaceae

Washingtonia robusta H. Wendl

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: lobate. Size: medium-
sized. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: reticulate,
perforate. (Al)

Asparagaceae

Ornithogalum umbellatum L.

Pollen unit: monad. Polarity: heteropolar. Shape:
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spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: echinate, microreticulate.

Boraginaceae

Heliotropium europaeum L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: elliptic. Size: large. Aperture
condition:  colpate,

colporus. Aperture

type:
stephanocolporate. Ornamentation. SEM: microgemmate.
Anchusa italica Retz.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: quadrangular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tetracolporate. Ornamentation
SEM: perforate.

Anchusa azurea P. Mill.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: quadrangular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tetracolporate. Ornamentation
SEM: psilate, perforate, reticulate.

Borago officinalis L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colpate, stephanocolporate.
Ornamentation SEM: microgemmate, perforate.
Lithospermum arvense L.

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: quadrangular. Size:
small. Aperture type: colporus. Aperture condition:
Ornamentation SEM:

colporate, tetracolporate.

SEM: microechinate.

Sonchus oleraceus L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: lophate, echinate, microreticulate.

Xanthium strumarium L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
small. Aperture type: colporus. Aperture condition:
colporate, tricolporate. ~Ornamentation SEM:
microechinate, perforate. (Al)

Carthamus oxyacantha M. Bieb.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size: large.
Aperture condition:

colporus. Aperture

type:

colporate, tricolporate. ~Ornamentation SEM:
echinate, microreticulate.

Launaea acanthodes (Boiss.) O. Kun tze

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: lophate, echinate, microreticulate

Taraxacum officinale (L.) Weber ex F.H. Wigg.
Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: echinate, perforate.
Anthemis cotula L.

Pollen unit: monad. Polarity:

isopolar. Shape:
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spheroidal. Outline in polar view: circular. Size:
small. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: psilate,
perforate.

Caryophyllaceae

Silene conoidea L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: porus. Aperture
condition: porate, pantoporate. Ornamentation SEM:
perforate, microechinate.

Gypsophila sp.

Pollen unit: monad. Polarity: heteropolar. Shape:
oblate. Outline in polar view: polygonal. Size:
medium-sized. Aperture type: porus. Aperture
condition: porate, pantoporate. Ornamentation SEM:
microechinate, perforate. (Al)

Convolvulaceae

Convolvulus arvensis L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
large. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: perforate,
microechinate.

Crassulaceae

Rosularia sempervivum L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: lobate. Size: medium-
sized. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: striato-
microreticulate.

Cupressaceae

Cupressus arizonica Greene.

psilate.

Onosma pachypoda Boiss.

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: circular. Size: small.
Aperture type: colporus. Aperture condition:
colporate, tricolporate. ~Ornamentation SEM:
colporate, tricolporate, syncolporate.

Onosma microcarpa DC.

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: circular. Size: small.
Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM:
colporate, tricolporate, syncolporate.

Brassicaceae

Eruca vesicaria ssp. sativa.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size: small.
Aperture type: colpus. Aperture condition: colpate,
tricolpate. Ornamentation SEM: reticulate.
Capsella bursa-pastoris (L.) Medik.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
small. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: reticulate.
Sisymbrium irio L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate.

Capparidaceae

Capparis spinosa L.

Pollen unit: monad. Polarity: isopolar. Shape:
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condition: colporate, tricolporate. Ornamentation
SEM: reticulate. (Al)

Robinia pseudoacacia L.

Pollen unit: monad. Polarity: isopolar Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized (26-50 pm). Aperture type: colporus.
Aperture  condition:  colporate, tricolporate.
Ornamentation SEM: perforate, psilate. (Al)
Hypericaceae

Hypericum scabrum L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
small. Aperture type: colporus. Aperture condition:
colporate, tricolporate. ~Ornamentation SEM:
perforate, reticulate.

Juglandaceae

Juglans regia L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: circular. Size: medium-sized.
Aperture type: porus. Aperture condition: porate,
pantoporate. Ornamentation SEM: microechinate.
(AD

Lamiaceae

Salvia spinosa L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: elliptic. Size: large. Aperture
type: colpus. Aperture condition: colpate,
hexacolpate, stephanocolpate. Ornamentation SEM:
reticulate, microreticulate, bireticulate.

Stachys inflata Benth.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.

Outline in polar view: circular. Size: medium-sized.

Aperture type: colpus. Aperture condition: colpate,

Pollen unit: monad. Polarity: heteropolar. Shape:
irregular. Outline in polar view: irregular. Size:
small. Aperture type: ulcus. Aperture condition:
ulcerate. Ornamentation SEM: granulate. (Al)
Cupressus sempervirens L.

Pollen unit: monad. Polarity: heteropolar. Shape:
irregular. Outline in polar view: irregular. Size:
small. Aperture type: ulcus. Aperture condition:
ulcerate. Ornamentation SEM: granulate. (Al)
Elaecagnaceae

Elaeagnus angustifolia L.

Pollen unit: monad. Polarity: heteropolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: psilate, verrucate. (Al)

Fabaceae

Vicia sativa L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: psilate, perforate, reticulate. (Al)

Medicago sativa L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: psilate, rugulate, perforate. (Al)

Cercis siliquastrum L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:

medium-sized. Aperture type: colporus. Aperture
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granulate. (Al)

Nitrariaceae

Peganum harmala L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: lobate. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate.

Oleaceae

Fraxinus excelsior L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate, heterobrochate, granulate. (Al)
Onagraceae

Epilobium hirsutum L.

Pollen unit: tetrad. Polarity: heteropolar. Shape:
oblate. Outline in polar view: triangular. Size: very
large. Aperture type: porus. Aperture condition:
porate, triporate. Ornamentation SEM: rugulate,
microgemmate, perforate.

Papaveraceae

Papaver tenuifolium Boiss. & Hohen.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
microechinate, perforate.

Pinaceae

Cedrus atlantica (Endl.) Manetti ex Carriere.

Pollen unit: monad. Polarity: heteropolar. Shape:

oblate. Outline in polar view: elliptic. Size: large.

tricolpate. Ornamentation SEM: microreticulate.
Ziziphora capitata L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: elliptic. Size: large. Aperture
condition:  colpate,

colpus.  Aperture

type:
hexacolpate, stephanocolpate. Ornamentation SEM:
reticulate, microreticulate, bireticulate.
Magnoliaceae

Magnolia grandiflora L.

Pollen unit: monad. Polarity: heteropolar. Shape:
elliptic. Outline in polar view: circular. Size: large.
Aperture type: colpus. Aperture condition: colpate,
tricolpate. ~ Ornamentation ~ SEM: reticulate,
perforate. (Al)

Malvaceae

Tilia cordata Mill

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: circular. Size: medium-sized.
Aperture condition:

colporus. Aperture

type:

colporate, tricolporate. Ornamentation SEM:
reticulate, perforate.

Malva neglecta Wallr.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
large. Aperture type: porus. Aperture condition:
porate, pantoporate. Ornamentation SEM: echinate,
granulate.

Moracece

Morus alba L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type:

porus. Aperture

condition: porate, triporate. Ornamentation SEM:
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reticulate. (Al)

Arundo donax L.

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: irregular. Size:
medium-sized. Aperture type: ulcus. Aperture
condition: ulcerate. Ornamentation SEM: areolate,
microechinate. (Al)

Polygonaceae

Polygonum aviculare L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: microechinate, perforate. (Al)

Fallopia convolvulus (L.) A. Love

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: reticulate. (Al)

Rheum ribes L.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: perforate, microgemmate. (Al)

Primulaceae

Anagallis arvensis L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture

condition: colporate, tricolporate. Ornamentation

SEM: microreticulate.

Aperture type: leptoma. Aperture condition: -.
Ornamentation SEM: verrucate, microverrucate,
fossulate, perforate. (Al)

Pinus nigra J.F. Arnold.

Pollen unit: monad. Polarity: heteropolar. Shape:
oblate. Outline in polar view: -. Size: large. Aperture
type: -. Aperture condition: leptoma. Ornamentation
SEM: verrucate, perforate. (Al)

Pinus eldarica Medw.

Pollen unit: monad. Polarity: heteropolar. Shape:
oblate. Outline in polar view: -. Size: large. Aperture
type: -. Aperture condition: leptoma. Ornamentation
SEM: verrucate, perforate. (Al)

Plantaginaceae

Veronica persica Poir.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
striato-microreticulate (Al)

Platanaceae

Platanus orientalis L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate. (Al)

Poaceae

Sorghum bicolor (L.) Moench.

Pollen unit: monad. Polarity: heteropolar. Shape:
prolate. Outline in polar view: circular. Size:
ulcus.

medium-sized. Aperture type: Aperture

condition: ulcerate. Ornamentation SEM: areolate,
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Prunus cerasifera Ehrh.
Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: triangular. Size: medium-
sized. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: striate,
perforate. (Al)

Prunus domestica L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: triangular. Size: medium
sized. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: striate,
perforate. (Al)

Prunus persica (L.) Batsch.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: triangular. Size: medium-
sized. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: striate,
perforate. (Al)

Prunus persica var. nectarine

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: triangular. Size: medium-
sized. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: striate,
perforate. (Al)

Prunus armeniaca L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: triangular. Size: medium-
sized. Aperture type: colporus. Aperture condition:
colporate, tricolporate. Ornamentation SEM: striate,
perforate. (Al)

Malus sylvestris (L.) Mill.
Pollen unit: monad. Polarity:

isopolar. Shape:

spheroidal. Outline in polar view: circular. Size:

Ranunculaceae

Ranunculus repens L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: - Size: medium-
sized. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM:
microechinate, perforate.

Ceratocephalus falcatus (L.) Pers.

Pollen unit: monad. Polarity: isopolar. Shape:
prolate. Outline in polar view: lobate. Size: medium-
sized. Aperture type: colpus. Aperture condition:
colpate, tricolpate. Ornamentation SEM: striato-
microreticulate.

Resedaceae

Reseda lutea L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
microreticulate.

Rosaceae

Geum urbanum L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: striate, perforate.

Sanguisorba minor Scop.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture

condition: colporate, tricolporate. Ornamentation

SEM: striate, microechinate, microgemmate.
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small. Aperture type: colporus. Aperture condition:

colporate, tricolporate. Ornamentation SEM:
reticulate.

Populus nigra L. (Al)

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: no aperture. Aperture
condition: inaperturate. Ornamentation SEM: no
suitable term.

Sapindaceae

Acer nigrum F. Michx.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
rugulate, perforate.

Scrophulariaceae

Verbascum songaricum Schrenk.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.

Outline in polar view: triangular. Size: medium-

sized. Aperture type: colporus. Aperture condition:

colporate, tricolporate. ~Ornamentation SEM:
microreticulate.

Simaroubaceae

Ailanthus altissima (Mill.) Swingle.

Pollen unit: monad. Polarity: isopolar. Shape:

spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: striato-reticulate. (Al)
Solanaceae

Solanum nigrum L.

Pollen unit: monad. Polarity:

isopolar. Shape:

medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: striate, perforate. (Al)

Amygdalus lycioides Spach.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tricolporate. Ornamentation
SEM: striate, perforate.

Rubiaceae

Galium aparine L.

Pollen unit: monad. Polarity: isopolar. Shape: oblate.
Outline in polar view: circular. Size: medium-sized.
Aperture type: colpus. Aperture condition: colpate,
stephanocolpate. Ornamentation SEM:
microechinate, perforate.

Rutaceae

Citrus x aurantium L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular Size:
medium-sized. Aperture type: colporus. Aperture
condition: colporate, tetracolporate. Ornamentation
SEM: reticulate, perforate.

Salicaceae

Salix aegyptiaca L.

Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: circular. Size:

small. Aperture type: colporus. Aperture condition:

colporate, tricolporate. ~Ornamentation SEM:
reticulate.

Salix babylonica L. (Al).

Pollen unit: monad. Polarity: isopolar. Shape:

spheroidal. Outline in polar view: circular. Size:
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Zygophyllum fabago L.
Pollen unit: monad. Polarity: isopolar. Shape:
subprolate. Outline in polar view: lobate. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate.
Tribulus terrestris L.
Pollen unit: monad. Polarity: isopolar. Shape:
spheroidal. Outline in polar view: lobate. Size:
medium-sized. Aperture type: colpus. Aperture
condition: colpate, tricolpate. Ornamentation SEM:
reticulate.
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spheroidal. Outline in polar view: circular. Size:
small. Aperture type: colporus. Aperture condition:
colporate, tricolporate. ~Ornamentation SEM:
microechinate, perforate. (Al)

Caryophyllaceae

Stellaria holostea L.

Pollen unit: monad. Polarity: -. Shape: spheroidal.
Outline in polar view: circular. Size: medium-sized.
Aperture type: porus. Aperture condition: porate,
pantoporate. Ornamentation SEM: microreticulate,
perforate.

Ulmaceae

Ulmus minor Mill.

Pollen unit: monad. Polarity: heteropolar. Shape:
spheroidal. Outline in polar view: circular. Size:
medium-sized. Aperture type: porus. Aperture
condition: porate. Ornamentation SEM: verrucate,

rugulate, granulate. (Al)

Zygophyllaceae
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Fig. 1- The shape of pollen grains
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