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A Research on the Anatomical and Ecological Characteristic of Onosma 

mollis DC. (Boraginaceae) 
 

 

Sibel ULCAY *1  

 

 

Abstract 

 

In this study, endemic Onosma mollis DC. it is aimed to examine the anatomical and ecological 

features of (Boraginaceae) plant in detail and to be compared with the other studies. According 

to the cross-sections, the root is secondary. Primary pith rays that 2-3 layered are observed. 

Epidermis is single-layered in stem transverse section. Eglandular hairs in the epidermis are 

simple, with one and two cells. Glandular hairs are capitate, digitate and with two cells. Just 

under the epidermis, 2-3 rows of collenchyma cells are formed. Both the upper and the lower 

surface of leaf is covered with numerous eglandular hairs. Eglandular hairs are 2-3 branched. 

Glandular hairs are of capitate, digitate and peltate type. The habitat of the O. mollis plant is 

mountain slopes, meadows, and prairies. The soil in which the species grows is clay and loamy. 

It is also classified as slightly alkaline, salty, calcareous, low phosphorus and high in potassium. 

According to its organic matter content, it is in the group of good humus soils.  
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1. INTRODUCTION 

 

Boraginaceae family is a big family 

containing approximately 154 genera and 

2500 species, which is spread in the temperate 

and subtropical areas of the world and mainly 

in the Mediterranean region [1]. Onosma L. is 

a genus belonging to the Boraginaceae family 

and distributing 101 species of this genus in 

Türkiye. Among these species 50 of these are 

endemic [2 revised according to Firat and 

Binzet 2021 and add to references list]. The 

roots of the species belonging to the Onosma 

genus are used for purposes of treatment and 

as dye substance [3, 4]. It is used for cuts, 

swelling, wounds and ulcers in the continent 

of Asia and especially in India. Again, it is  
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mentioned that the dye obtained from the 

plant is used in religious ceremonies in the 

same region [5]. Some species belonging to 

the genus are used in Şanlıurfa and the 

surrounding region as chewing gum. It has 

been stated by Kahyaoğlu and Türkoğlu that 

Onosma mollis DC. species collected from 

Elazığ and its surrounding region had 

antimicromial effect against bacteria and 

yeast [6]. The O. mollis around the region of 

Gürün (Sivas) -Tohma stream is valuable with 

respect to medical and aromatic aspects and it 

has been stated by Bozkurt that it has 

characteristics that can be used in planting 

studies [7]. 
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Y-linoleic acid is present in most members of 

the Boraginaceae family. Stearidonic acid is 

the other chemical component which has been 

determined in members of stearidonic acid 

family. These compounds bear nutritional 

value and medical importance [8]. Velasco 

and Goffman state that these chemical 

compounds bear importance for the 

Boraginaceae family taxonomically [8]. 

Metcalfe and Chalk and Watson and Dallwitz 

have defined the characteristic features of 

Boraginaceae family [9, 10]. Akçin, Binzet 

and Orcan, Kodal, Binzet and Akçin, Güven 

et al., Akçin et al., Akçin and Binzet, Selvi et 

al., have conducted various studies relating 

with species belonging to Onosma and 

distributing in Turkey [11-18]. In these 

studies, the morphological, anatomical, 

micromorphological, palynological 

characteristics of some species belonging to 

the Onosma genus have been determined.  

 

Anatomical features of organs such as root, 

stem and leaf of species having similar 

morphological features may reveal significant 

differences. In accordance, anatomical 

characteristics are used in taxonomy in recent 

years [19]. Onosma is a genus that has 

systematic and taxonomic problems. 

Anatomical and micromorphological studies 

also constitute an important criterion in the 

differentiation of species [20]. In this study, it 

has been aimed to determine the anatomical 

features of O. mollis. and to eliminate some 

deficiencies it has got and to reveal the 

ecological characteristics that have not been 

investigated before. The results obtained will 

contribute to other studies on the Onosma 

genus.  

 

2. MATERIALS AND METHODS 

 

O. mollis constituting research subject has 

been collected In May 2019 in Yıldızeli 

(Sivas) at a height of 1600 m, at 26 km 

northwest of the district. The identification of 

plant samples was made according to the 

Flora of Turkey [21]. Some of the materials 

that were collected were turned into 

herbarium specimens (Voucher and 

herbarium number: Sulcay60, 356), while 

some of them were made into stock samples 

having 70% alcohol (Stock number A94). 

Manual sections were taken to determine the 

anatomical features. Glycerin-gelatin was 

used as the examination medium in the 

sections. Preparations were made permanent 

by using the glycerin gelatin method [22]. 

Preparations have been examined with Nikon 

Eclipsse Ni microscope and Nikon DS-F1 

screening system and photographs have been 

taken. 25 measurements on average were 

made from tissues such as epiderma and 

parenchyma collenchyma that were seen in 

the sections being examined. As a result of 

these measurements, minimum, maximum, 

average values and standard error values of 

the anatomical characters have been 

calculated.  

 

For ecological studies soil samples have been 

taken from the area where plant samples were 

collected. During the field work, after 

removing the upper surface of the soil, a 

section of approximately 1 kg was taken with 

depth and diameter in the range of 0-20 cm. 

After these samples were dried in air and 

passed through a 2 mm sieve, they were made 

ready for analysis [23]. Soil analyzes have 

been conducted in 2 replications. Saturation 

percentage was obtained by saturating the 

colloid surface areas with water [24]. The pH 

and total salinity determinations were made in 

the saturation sludge [25, 26]. Organic 

material has been classified by using modified 

Walkey-Black wet burning method [27]. 

Total lime was made with Scheibler 

calcimeter [28] and it was classified 

according to Ülgen and Yurtsever [29]. 

Useful phosphorus determination was made 

by extracting soils with sodium bicarbonate 

(pH: 8.5, 0.5 N NaHCO3) [30]. Changeable 

potassium was determined [31] by extracting 

it with ammonium acetate (pH: 7, 1 N 

NH4OAc). Among the elements passing into 

the solution phase, concentration of 

phosphorus was determined by using the UV-

VIS Spectrometer device, while the 

concentration of potassium was determined 

by using the Flame Spectrometer device. 
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3. RESULTS 

 

3.1. Anatomical Results  

 

In cross-sections taken from the root of the 

taxon, periderms cells are in 2-3 rows. Cortex 

parenchyma cells which are right at the 

bottom are polygonal in shape and have 10-15 

rows. Phloem is circular in shape and form a 

large region. Cambium is in a crushed 

condition and it is not fully apparent. 

Endodermis is seen in the secondary root 

cross-section (Table 1). 2-3 layered primary 

pith arms are formed (Figure 1, A). 

 

Epidermis cells are circular in shape and have 

a single row in the stem cross-section. 

Eglandular hairs on the epidermis are simple, 

having one and two cells (Figure 1, C). Short-

stemmed capitate (Figure 1, D), digitate 

(Figure 1, D), peltate (Figure 1, E) are 

observed on the stem. Cuticle is observed on 

the epidermis cells of the stem. 2-3 rows of 

collenchyma cells surrounding the stem 

cross-section are observed right below the 

epidermis.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 Cross-section of O. molllis. A root, B, C, D, E stem, ca; cambium, ch; capitate hair, col; 

collenchyma, cp; cortex parenchyma cell, dgh; digitate glandular hair, e; epidermis, en; endodermis, 

oce; one celled eglandular hair, tce; two celled eglandular hair, p; peridermis, peh; peltate hair, ph; 

phloem, ppa; primary pith arms, pi; pith, sch; short stalked capitate glandular hair, sgh; sesil glandular 

hair, tce; two celled hair, xy; xylem (Scale 100 µm)  

 

Cortex parenchyma cells at the parts which 

are close to the collenchyma cells have been 

crushed. Cortex is constituted of 8-10 rows of 

parenchyma cells. Phloem is crushed under 

the cortex and it consists of cells in 3-4 rows. 

Cambium is not apparent. Pith consists of 

parenchyma cells (Table 1). Cuticle is present 

on the leaf lower epidermis and the cells are 

polygonal in shape and they have a dense 

sequence, and they are quite different with 

respect to size. At the lower epidermis, 

numerous simple eglandular hairs are 

observed (Figure 2, C, E) while digitate 

glandulars are also seen (Figure 2, C, F). On 

this surface, stomata cells with 3-5 

neighboring cells are observed and stomata is 

anisocytic and anomocytic. Number of 

stomata is higher with respect to lower 

surface. On the upper surface stomata are 

anisocytic and anomocytic (Figure 2, D).
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Table 1 Anatomical measurements of O. mollis 

 

Upper epidermis surface is having numerous, 

eglandular hairs, again. Eglandular hairs on 

the upper surface have 3-4 branched (Figure 

2, H). Together with sessile capitate (Figure 

2, I) and digitate glandular (Figure 2, G) hairs 

are also observed. In the leaf cross-section of 

the O. mollis, 2-3 rows of palisade 

parenchyma are observed at the bottom and 

top sections, while 2 rows of spongy 

parenchyma are seen in the middle, and the 

mesophyll is equifacial (Figure 2, B). 2-3 

rows of collenchyma cells are present right 

below the lower epidermis cells. Phloem 

consists crushed cells in 3-4 rows (Figure 2, 

A).  

 

3.2. Ecological Results 

 

The habitat of the O. mollis plant is mountain 

slopes, meadows, and prairies. Saturation 

percentage of soil where the species grow is 

62.7% and the soil is clayey and loam. It has 

a pH value of 8.01 and it is slightly alkaline. 

Total amount of water soluble salt of the soil 

is 26.4% and it is classified among saline 

soils. It is 1.46% in terms of lime and it is 

considered as calcareous soils. With respect 

to chemical features, available phosphorus 

amount of the soil is 4.47 kg/da and it is 

classified among Low Phosphorus soils. 

Amount of potassium that can be obtained is 

733.85 kg/ha and it is classified as high. 

Amount of organic matter is 3.52% and it is 

classified in the group of Good Humus soils 

(Table 2). 

 

4. DISCUSSIONS 

 

In this study, the anatomical and ecological 

features of O. mollis species have been 

examined in detail. The root of the species has 

secondary features. Periderm is multilayered. 

In the species of Onosma auriculata Aucher 

ex DC, multilayered peridermis and 

secondary root structure have been 

determined by Akçin and Binzet [17]. 

Endodermis can be clearly seen. While 

endodermis is clearly seen in the species of 

Onosma nana DC. endodermis can not be 

distinguished in Onosma discedens Hausskn. 

ex. Bornm. [32]. No information has been 

found in the literature regarding the 2-3 

layered primary pith arms in the O. mollis 

species. 

 

                                                                  Width (μm) Mean ± Se     Length (µm)-Mean± Se 

Root  Periderm cells 19.57±3.02 33.95±4.80 

Trachea 48.97±11.42  

Cortex cells 23.054±5.57 63.98±8.56 

Phloem 15.62±2.28  

Endodermis 20.17±3.42 28.37±8.02 

Stem  Epidermis cells 11.29±2.53 24.54±5.66 

Cortex cells  24.96±6.18 36.88±6.78 

Cuticle 4.88±1.54  

Trachea 21.95±5.62  

Pith parenchyma cells 35.16±7.5  

Leaf  Cuticle 7.71±1.58  

Palisade parenchyma 20.46±3.30 50.20±7.27 

Spongy parenchyma 16.39±4.05 39.57 

Lower epidermis 14.21±3.96 23.18±4.60 

Upper epidermis 20.54±1.30 44.61±1.94 

Phloem 3.90±1.92  
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Figure 2 Cross section (A, B) and superficial section of leaf (C, D) O. mollis. F, G; digitate glandular 

hair, H: branched eglandular hair, I; capitate glandular hair. beh; branched eglandular hair, ph; phloem, 

ue; upper epidermis, le; lower epidermis, pp; palisade parenchyma, sp; spongy parenchyma, col; 

collenchyma, vb; vascular bundles, s; stomata, ue; upper epidermis, le: lower epidermis, fbc; feather 

base cell, (Scale 100 µm) 

 
Table 2 Ecological characteristics of O. mollis 

 

 

 

 

 

 

 

Stem epidermis cells of the O. mollis plant 

have single-row and they are hairy. In the 

species of Onosma caucasica Levin. ex 

M.Pop, stem epidermis cells have single-row 

and they are covered with characteristic hairs. 

These hairs are branched from the base and 

they have various types as being simple, 

unicellular, capitate and glandular [33]. Hairs 

of the O. mollis species are observed as being 

simple, unicellular, double-branched and 

capitate glandular hairs. A thin cuticle layer 

covers the stem as in the case with O. 

caucasica species [33]. Binzet and Akçin 

state that there is a thick cuticle in the species 

of Onosma frutescens Lam as well and 2-3 

rows of collenchyma cells surround the stem 

Physical properties 

Saturation (%) Texture  

62.7 Clayey and loam 

Chemical properties 

Total Salt 

Soluble in 

Water (%) 

pH Lime 

(%) 

Organic 

Matter 

(%) 

Phosphorus 

(kg/da) 

Potasyum

(kg/da) 

26.4 8.01 1.46 3.52 4.47 733.85 
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right below the epidermis [34]. It has been 

stated by Güven et al (2013) that in the species 

of Onosma aucheriana DC. and Onosma 

roussaei DC., there is collenchyma present in 

1-6 rows at the sections close to the epidermis 

[16]. The cortex parenchyma cells in the 

section under the collenchyma cells are 

crushed in the species of O. mollis and 

parenchyma cells in parts close to the phloem 

are apparent. Teke and Binzet have stated that 

some of the cortex parenchyma cells are 

crushed in the plant of Onosma nana DC. as 

well [32]. In the stem cross-section of the 

plant that constitutes this study, 3-4 rows of 

prominent phloem cells and 1-2 rows of 

cambium are observed. In O. angustissimum, 

xylem, phloem and cambium are in 

distinguishable situation [35].  

 

In the leaf cross section of the taxon, the 

palisade parenchyma consists of 2-3 rows of 

cells at the bottom and top, while the spongy 

parenchyma in the middle part consists of 2 

rows of cells. In O. papillosa Riedl species, 

palisade parenchyma has 2-3 layers, while 

spongy parenchyma has 3-4 layers [17]. It 

was reported by Selvi et al. that the leaves are 

equifacial in O. argentata Hub. -Mor., O. 

sericea Willd. and O. rechingeri in Riedl taxa 

[18]. It was reported by Binzet and Teke that 

the leaves of O. mollis DC. and O. 

halophylum Boiss. & Heldr plants were also 

equifacial [36]. According to Daironas et al. 

only the upper epidermis side of O. caucasica 

plant has palisade parenchyma in the form of 

two layers [33]. In the plant of O. rutila Hub. 

-Mor. anomocytic and starocytic stomata is 

observed on the lower and upper leaf surface 

[17]. In the O. mollis plant, anomocytic and 

anisocytic stomata have been determined. 

Metcalfe and Chalk have stated that 

Boraginacaeae family had anomocytic and 

anisocytic stomata on both of the leaf surfaces 

[9].  

 

O. bracteosum Hausskn. & Bornm is sandy-

loamy, sandy-clayey, loamy and slightly 

alkaline, and its salt concentration is low [37]. 

The soil of the O. mollis plant is clayey and 

loamy and slightly alkaline. The soil of the 

plant that constitutes the subject of our 

research is classified in the group of salty, 

calcareous, low phosphorus and good humus 

soils.  

 

5. CONCLUSION 

 

As a conclusion, in this study anatomical and 

ecological characteristics of O. mollis have 

been examined in detail. The existence of 

primary pith arms in the root, the types of hair 

present on the stem and leaf, the presence of 

collenchyma and the ecological 

characteristics of the species have been 

revealed by us for the first time. The findings 

will contribute to a better understanding of the 

species and to clear the deficiencies. 
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