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Abstract

Introduction: The genus 7o/ is the largest genus of the [Zo/aceae and includes 525-600 species, of which 19 species are
native to Iran.

Methods: For the first time, mictomorphological studies of leaf characters such as shape, dimensions, and density of
stomata and trichomes in 6 species of Violets were carried out using scanning electron microscopy (SEM) to identify useful
characters for the identification of species. The characteristics of the leaf such as the dimensions and density of stomata
and trichome were measured by image | V.1.52 software. The information was obtained from leaf micromorphological
properties were analyzed using SPSS V. 26. Cluster analysis was used by WARD method to determine the species affinity.

Results: The results of the microscopic analysis of the species in terms of micromorphological properties, classified 7
types of trichomes and stomata into 4 groups. The results of the microscopic analysis showed that the trichomes in the
studied species are conical, triangular, and uncinate in shape, and there are 3 states: lying, raised, and semi-raised. The
longest trichome in 7. hirta observed. In all species, stomata were seen as oval in shape. The largest stomatal size was
related to 1. occulta species and the highest stomatal density was also related to 1. birta species.

Conclusion: The results showed that micromorphological characters of six species of viola species, especially 1. hirta
species identification and separation.
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Figure 1- Geographical map of the habitats of 6 species of Violaceae
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Table 1. Herbarium characteristics of the studied species

Locality Altitude  Voucher No.  species
Mazandaran, Nowshahr, Zanus 1846 AZH8915 V. hirta
East-azarbaijan, Kaleybar 1132 TBZFPH4092 V. ignobilis
llam, Malekshahi, Gajar region 1771 AZH8911 V. modesta
Mazandaran, Nowshahr, Zanus 1818 AZH8914 V. occulta
Golestan, Gorgan, Alangdareh 358 TBZFPH4084 V. odorata
Golestan, Gorgan, Gelin, Nomal 610 TBZFPH4081 V. suavis

A: V. hirta; B: V. ignobilis; C: V. modesta; D: V. occulta; E: V. odorata; F: V. ) axlao 550 sladigs a5 bt po pglai - JSCi
adadiy (Suavis

Figure 2- Pictures related to the studied species (A: V. hirta; B: V. ignobilis; C: V. modesta; D: V. occulta; E: V. odorata;
F: V. suavis)
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Table 2- Taxonomic evaluation of 6 species of Violaceae

Trichome Stomata
Species Shape Width in base Length (um) = no. Ornamentation no. of cells Length (um) Width ornamentation no.
P (um) *SE SE (200um?) glandular +SE (um) (200um?)
V. hirta Unciante  46.19 + 6.60 494.46+88.83 3 streaky M“'E;_fg')'“'a’ 1944250  9.61+1.21 papillate 18
V. ignobilis Conical 48.21 £6.12 171.56 £101.14 2 scabrous Uicelluar 15.74 £ 0.81 7.27+0.71 papillate 9
V. modesta Conical 45.55 + 10.86 122.13+10.83 2 scabrous Uicelluar 17.83+£1.85 8.92+1.24 smooth 6
V. occulta Triangular 62.66 + 9.52 121.78+2.38 1 streaky Uicelluar 2258+2.32  11.03+0.83 papillate 5
V. odorata Conical 62.19 £2.19 302.77 +41.37 2 scabrous Uicelluar 16.44 £1.35 8.79 £1.35 smooth 12
V. suavis Conical 55.07 + 3.67 304.08 +80.65 2 scabrous Uicelluar 19.72+155  9.89+1.52 papillate 9

YY/eY ua).chY/&V J}.Io) Viola occulta da;d.: Joy).a 43)‘3) OLU‘ u.s).f)).a as olo uLwa tS‘jJ"S‘” uﬁuj)i‘.o ).»9La_» @Lu
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(A: V. hirta; B: V. ignobilis; C: V. modesta; D: V. occulta; E: V. odorata; aslac 8yg0 sbdaigh S p Bl 59 Soo 9 gliai -V JSi

F: V. suavis)
Figure 3- Stomata electron micrograph of studied species (A: V. hirta; B: V. ignobilis; C: V. modesta; D: V. occulta; E: V.
odorata; F: V. suavis)
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Figure 4- Trichomes electron micrograph of studied species (A: V. hirta; B: V. ignobilis; C: V. modesta; D: V. occulta; E:
V. odorata; F: V. suavis)
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