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Abstract: The aim of this study was to determine the diversity of glandular hairs on the above-ground organs of eight 

Salvia species. The glandular hairs on the stems, leaves, bracts, petioles, calyces, and corollas of the endemic species 

S. wiedemannii, S. tchihatcheffii, S. blepharochlaena, and S. cryptantha, as well as S. suffruticosa, S. cadmica, S. 

multicaulis, and S. microstegia, were stained with safranin and fast green and examined under a light microscope. 

Number of cells in the central and peripheral regions of peltate glandular hairs, and in the head, stalk and base of 

capitate glandular hairs, were determined. S. cadmica and S. blepharoclaena exhibited the highest density and diversity 

of glandular hairs. Among the studied species, S. tchihatcheffii and S. suffruticosa showed the lowest diversity and 

number of glandular hairs. In the present study, an exhaustive examination of all above-ground parts of the species was 

conducted, and the resulting data will provide useful guidance for future studies on the trichome types and distribution 

of Salvia species, particularly in terms of intragenus classification. 
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Türkiye'deki Bazı Salvıa L. (Lamıaceae) Türlerindeki Toprak Üstü 

Organlarının Salgı Tüyleri 
 

Özet: Bu çalışmada, sekiz Salvia türünün toprak üstü organlarındaki salgı tüylerinin çeşitliliği ortaya konmaya 

çalışılmıştır. Endemik türler olan S. wiedemannii, S. tchihatcheffii, S. blepharochlaena ve S. cryptantha ile S. 

suffruticosa, S. cadmica, S. multicaulis ve S. microstegia türlerinin gövde, yaprak, brakte, petiyol, kaliks ve korolla 

kısımlarındaki glandular tüyler, safranin ve fast green ile boyanarak ışık mikroskobu altında incelenmiştir.  Peltat salgı 

tüylerinin merkezi ve periferik hücre sayıları ile kapitat salgı tüylerinin baş, sap ve taban hücre sayıları belirlenmiştir. 

S. cadmica ve S. blepharoclaena türleri, glandular tüylerin en yüksek yoğunluğu ve çeşitliliğini göstermiştir. İncelenen 

türler arasında, S. tchihatcheffii ve S. suffruticosa ise glandular tüylerin en düşük çeşitliliği ve sayısını sergilemiştir. Bu 

çalışmada, türün tüm toprak üstü kısımlarının kapsamlı bir incelemesi yapılmış ve elde edilen veriler, Salvia türlerinin 

trikom tipleri ve dağılımı üzerine yapılacak gelecekteki çalışmalar için özellikle cins içi sınıflandırma açısından faydalı 

bir rehber niteliği taşıyacaktır. 

 

Anahtar Kelimeler: Salgı Tüyleri, Lamiaceae, Salvia 

 

 

1. Introduction 

         

The majority of aromatic plant species in the Lamiaceae family are classified within the Nepetoideae 

subfamily, including Salvia species (Bisio et al., 1999). Salvia taxa are characterised by having the 

most abundant glandular hairs in the family (Metcalfe and Chalk, 1972). Capitate glandular trichomes 

are of taxonomic significance and integral to the specialised floral properties that facilitate pollination 

in Lamiaceae (Cantino, 1990; Mraz, 1998; Navarro and El Oualidi, 2000). Glandular trichomes are a 

vital part of a plant's defence mechanisms, acting as a physical barrier against insects, pathogens and 

other plants. They are likely to be involved in chemical defence due to their secretion of alkaloids, 

which are toxic to herbivores, and essential oils containing toxic monoterpenes. They have also been 
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observed to possess mechanical defence mechanisms, which are likely to include sticky non-

cellulosic polysaccharides. They have also been observed to defend against other plants by secreting 

essential oils containing potent allelopathic agents (Bottega and Corsi, 2000). This study presents the 

first comparative dataset of organ-based capitate and peltate trichome cell counts for eight Salvia 

species found in Turkey as illustrated in Tables 2-6. 

 

2. Material and Method 

 

The plant materials were collected from their natural habitats during the flowering season between 

2004 and 2017 (Table 1). To conduct anatomical studies, the specimens were preserved in 70% 

ethanol. Tissue sections were carefully excised by hand and subsequently stained with safranin and 

fast green. Cross-sections of the samples were then photographed using a motorized Leica DM 3000 

microscope using 63 x magnification. 

 

Table 1. Collection locations of Species 
Species Collection Locations 

S. wiedemannii Boiss. Ankara: Bala, Beynam national park, under forest, 1200 m, 14.vi.2004, 

Ozkan 4035 

S. tchihatcheffii Fisch. Ankara: between Ankara and Polatlı, roadside, 50 km, rocky slopes 1000 

m, 05.vi.2004, Özkan 4028  

S. suffruticosa Montbret & 

Aucher ex Bentham 

Ankara: Bala, Beynam national park, under forest, 1200 m, 14.vi.2004, 

Ozkan 4038  

S. cadmica Boiss Ankara: Bala, Beynam national park, under forest, 1200 m, 14.vi.2004, 

Ozkan 4034  

S.  blepharochlaena   Hedge & 

Hub.-Mor. 

Kırşehir: Cicekdagı, Ahmet Veli Tumba, 1500 m, 28.v.2004, Ozkan 4024  

 

S. multicaulis Vahl. Erzincan, Aşkale Mountain, 1700m, 2017, Özdemir 

S. cryptantha Montbret & Aucher 

ex Bentham 

Kırşehir: Cicekdagı, rock hills, 1150 m, 06.vi.2005, Ozkan 5020  

S. microstegia  Boıss. & Bal. Sivas: Suşehri entrance, roadside, 1400 m, 01.viii.2004, Ozkan 4084 

 

3. Results and Discussion 

 

Studies have demonstrated that plants endowed with trichomes exhibit a reduced propensity to be 

consumed by herbivores or subjected to attack by parasitic organisms. This phenomenon has been 

observed in individuals of the same species that exhibit polymorphisms in trichome production 

(Navarro and Oualidi, 1999). Elimination of volatile elements has been demonstrated to be a strategy 

employed by plants to attract pollinators. This process is exemplified by the presence of trichomes 

on the sepals, petals, and even ovaries of certain species (Giuliani et al., 2018). 

 

Capitate glandular hairs typically comprise a stalk and a head cell. They are categorised into three 

types according to their secretion method. It was determined that certain capitate hairs had a round 

head and cuticular droplets, indicating a Type I classification. Conversely, other capitate hairs had a 

vertically elongated head cell, suggesting a Type II classification. Some of these hairs were found to 

have a cup-like head cell and were categorised as Type III. As the head cell wall collapses downwards, 

the cuticle expands to form a goblet-shaped glandular hair. Once secretion has finished, the head 

resembles a volcano crater. Peltate glandular hairs consist of a wide, short stalk cell and a large, 
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rounded head cell. These cells are arranged in one or two whorls. In these hairs, secretion accumulates 

beneath the cuticle and is released when the cuticle is mechanically disrupted (Baran, 2005).  

 

The subsequent investigation focused on the glandular hair types of the species, as illustrated in 

Tables 2-6. Capitate and peltate hairs of various types were observed on the stem, leaf, petiole, bract, 

calyx and corolla of the Salvia species under study. Capitate hairs were characterised by a head 

consisting of one to three cells, a stalk comprising zero to eight cells, and a base measuring one to 

four cells. Peltate hairs were found to have a base comprising one to six central cells and four to ten 

peripheral cells (Figures 1-7).  In S. wiedemannii, capitate hairs of types 1, 2, and 3 were observed. 

The corolla is distinguished by a greater variety of hairs in comparison to other parts of the plant. 

Capitate hairs were observed to possess between one and two heads, between zero and five necks, 

and between one and three basal cells (Table 2). In S. microstegia, capitate hairs of types 1, 2, and 3 

with 1-2 heads, 0-5 necks, and 1-3 basal cells were also observed (Table 2). In S. tchihatcheffii, only 

capitate hairs of types 1 and 2 were found, while the cup-shaped capitate hair type 3 was not observed. 

These hairs are characterised by the presence of 1-2 heads, 0-3 necks, and 1-2 basal cells (Table 2 ). 

In S. cadmica, the variety of hairs is quite high. Capitate hairs of type 3 are present on the leaves and 

petiole, but not on other parts of the plant. The presence of glandular capitate hairs with 1 head, 1-7 

neck, and 1-4 basal cells was observed (Table 3). S. blepharacteana also exhibits high hair diversity, 

similar to S. cadmica, with 1-2 head hairs, 1-8 neck hairs, and 1-4 basal celled capitate hairs (Table 

4). In S. cryptantha, only type 1 capitate hairs with 1-2 head, 1-3 neck, and 1-2 basal cells were found. 

In S. multicaulis, type 1 and 2 hairs with 1 head, 1-4 neck, and 1-3 basal cells were observed, while 

type 3 cup-shaped hairs were not found (Table 5). In S. suffiructosa, type 1 hairs were not observed. 

Type 2 and 3 capitate hairs with 1 head, 1-3 neck, and 1-2 basal cells were detected (Table 5). The 

present study found that S. blepharacteana and S. cadmica exhibited the greatest number and 

diversity of hairs. S. cryptantha, S. tchihatcheffii and S. suffiructosa had the fewest and least diverse 

hairs. The following tables provide a detailed overview of the morphological structure, cell numbers, 

and distribution of glandular hairs on the aerial organs of eight Salvia species (Table 2-6). 

 

Numerous research studies have been conducted on glandular hairs that produce essential oils, which 

are a defining feature of the Lamiaceae family. The hair structures of these plants have been studied 

in detail by Kesercioğlu and Nakiboğlu (1992), Yuliani and Ratnawati (2018), Agustin et al. (2022), 

Kaya (2024), Nishizawa et al. (1992), Ascensao and Pais (1998), Kolalite (1998), Bisio et al. (1999), 

Bottega and Corsi (2000), Turner et al. (2000) and Özdemir (2004, 2005a and 2005b). These studies 

have shown that peltate hairs in certain Salvia species usually have four central cells and seven to 

twelve peripheral cells, although occasionally they have two central cells. Capitate hairs consist of 

one or two head cells and one to five stalk cells. The results of the present study show that peltate 

hairs in Salvia species have between one and six central cells and between four and ten peripheral 

cells. Capitate hairs are characterised by a head comprising one to three cells, a stalk comprising one 

to eight cells and a base comprising one to four cells. Peltate hairs represent a prevalent glandular 

hair type within the Lamiaceae family. In a 2024 study by Hussin et al. (2024) on members of the 

Lamiaceae family, peltate hairs were observed in 11 species and only capitate hairs in 1 species. In 

the present study, peltate hairs were observed in six Salvia species. As demonstrated in Table 6, the 

central and peripheral cell numbers are presented in detail. In a specimen of the species Phlomis 

bruguieri Desf., which belongs to the Lamiaceae family, capitate glandular hairs with 1-2 head cells 

and 1-3 neck cells were observed on the stem, petiole, and midrib (Ahmed et al., 2025). In all the 

species we studied, there was greater diversity in the head and neck cells, and this was also observed 

in the capitate hairs of P. bruguieri. 
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Table 2. Capitate Glandular Hairs of the Salvia Species 
  TYPE I   TYPE II   TYPE III  

 Head Stalk Base Head Stalk Base Head Stalk Base 

S. wiedemannii 

Stem 1 1 1 1 1 1 1 1 1 

 1 2 1       

 2 2 1       

Leaf 1 0 1 1 1 1    

 1 1 1 1 2 1    

    2 2 1    

Petiole 1 1 1       

Corolla 1 0 1 1 1 1 1 2 1 

 1 1 1 1 2 1 1 3 1 

 1 2 1 1 3 2 1 3 2 

 1 2 2    1 3 3 

 1 3 2    1 4 1 

 1 4 2    1 4 2 

       1 4 3 

       1 5 2 

S.  microstegia 

Stem 1 0 1 1 1 1 1 3 1 

 1 2 1 1 2 1 1 3 2 

 1 3 1 1 2 2 1 4 1 

    1 3 1    

Leaf 1 2 1 1 2 1 1 3 1 

 1 3 1 1 3 1    

 1 3 2 1 4 2    

 1 4 1       

Bract  1 2 2 1 2 1    

 1 3 2 1 4 3    

 1 4 2 1 5 3    

 1 4 3       

Calix 1 2 1 1 2 1    

 1 2 2       

 1 3 1       

 1 3 2       

 1 4 2       

S.  tchihatcheffii 

Stem  1 0 1 1 0 1    

 1 1 1 1 1 1    

 2 1 1 1 2 1    

    1 2 2    

    1 3 2    

    2 0 1    

    2 1 2    

Leaf  1 2 1 1 1 1    

    1 2 1    

    1 3 1    

    1 3 2    

Calix  1 2 1 1 0 1    

    1 2 1    

 

Bottega and Corsi (2000) reported one to two head cells in capitate trichomes. In this study, S. 

cadmica exhibits up to three head cells (Table 3, Figure 3). In the study conducted by Kaya (2011), 

capitate hairs with 1-2 neck cells and a head cell, a short stalk with one basal cell and (two) peltate 

hairs consisting of four to eight secretory cells were reported in the species S. wiedemannii. In the 

present study, capitate hairs with 0-5 neck cells and 1-2 head cells, as well as peltate glandular hairs 

with 4-10 secretory cells, were observed in the species S. wiedemannii (Figure1, Table 2 and 6).   
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Table 3. Capitate Glandular Hairs of the Salvia Species 

  TYPE I   TYPE II   TYPE III  

 Head Stalk Base Head Stalk Base Head Stalk Base 

S. cadmica 

Stem 1 2 1 1 1 1    

 1 1 1 1 2 1    

 1 5 1 1 2 2    

 2 2 2 1 3 2    

 3 1 1 1 4 2    

 3 2 2 1 4 3    

    1 5 3    

    1 7 4    

    2 2 1    

    2 2 2    

    3 2 1    

Leaf 1 3 2 1 2 2 1 3 2 

 1 3 3 1 3 2 1 4 2 

    1 3 3 1 4 3 

    1 4 2 1 6 2 

    1 5 3 1 6 3 

    2 2 2    

Petiole 1 1 1 1 2 3 1 2 2 

    1 3 2 1 3 2 

    1 3 2 1 3 3 

    1 4 2 1 4 2 

    1 4 3    

    1 5 2    

Calix    1 1 1    

    1 4 3    

    1 5 2    

    1 6 3    

Corolla    1 4 1    

    1 4 2    

    1 5 1    

    1 5 2    

    1 6 1    

    1 6 2    

Bract 1 1 2 1 3 1    

 1 2 2 1 5 3    

    1 5 4    

 

 

In a 2023 study by Jažo et al. (2023) on the species S. officinalis L. 1 to many celled neck, and 1-2 

head-celled capitate hairs, 8-12 head-celled peltate hairs were observed. These feather types were 

also observed in the present study. A bicellular head has been observed in capitate hairs on S. 

blepharacteana, S. cadmica, S. wiedemannii, S. cryptantha, S. tchihatcheffii and S. suffiructosa. The 

tricellular head is present only capitate hairs of S. cadmica. Seated glandular hairs have been observed 

in S. wiedemannii, S. migrostagia and S. tchihatcheffii. Peltate hairs have been documented in the S. 

microstegia , S. wiedemannii, S. suffruticosa, S. cadmica, S. multicaulis and S. cryptantha taxa.  

Compared to other species, S. wiedemannii and S. cryptantha exhibit denser peltate hairs. Although 

scanning electron microscopy (SEM) and histochemical analyses could not be performed, our 

findings suggest that glandular hair characteristics could be used as a taxonomic criterion. 
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Table 4. Capitate Glandular Hairs of the Salvia Species 
S.  blephoracteana 

  TYPE I   TYPE II   TYPE III  

 Head Stalk Base Head Stalk Base Head Stalk Base 

Stem 1 2 2 1 5 3 1 3 2 

    1 3 2 1 4 2 

    1 2 2 1 2 1 

    1 2 1 1 2 2 

    1 4 2 1 4 2 

    1 6 2 1 3 3 

    2 2 3 1 5 2 

    1 2 3    

Leaf 1 3 1 1 3 2 1 4 2 

    1 1 1 1 3 2 

    1 5 2 1 5 3 

    1 3 3 1 4 4 

    1 3 1 1 4 3 

    2 1 1    

Petiole    1 3 2 1 4 2 

    1 6 3 1 3 2 

    1 5 3 1 5 3 

Calix 1 2 1 1 2 1 1 4 2 

 1 2 2 1 4 2 1 5 3 

    1 2 2 1 2 1 

    1 5 2    

Corolla 1 2 1 1 2 1 1 3 1 

    1 3 2 1 2 1 

    1 4 2 1 5 3 

    1 5 2 1 2 3 

Bract 1 2 2 1 8 2 1 3 2 

 1 3 2 1 4 2 1 4 2 

 1 5 2 1 2 2 1 5 2 

 1 2 3 1 4 3 1 3 1 

 

 

Table 5. Capitate Glandular Hairs of the Salvia Species 
  TYPE I   TYPE II   TYPE III  

 Head Stalk Base Head Stalk Base Head Stalk Base 

S. cryptantha 

Stem 1 1 1       

 1 2 1       

 2 1 1       

Leaf 1 1 1       

Calix 1 1 1       

 1 2 1       

 1 2 2       

 1 3 2       

 2 1 1       

S. multicaulis  

Stem 1 1 1 1 2 1    

 1 2 1 1 4 3    

 1 3 2       

Leaf  1 2 1       

 1 3 1       

Bract  1 3 1       

 1 4 2       

Calix  1 2 1 1 2 1    

 1 2 2 1 3 3    

 1 2 3 1 4 2    



Glandular Hairs of Aerial Organs on Some Salvia L. (Lamiaceae) Species in Turkey 

 

138 

 

 1 3 2       

 1 4 2       

S. suffiructosa 

Stem    1 1 1    

Leaf        1 2 2 

       1 3 2 

 

 

Table 6. Peltate Glandular Hairs of the Salvia Species 
 Centre Cell Periphery Cell 

 S. microstegia 

Bract 3 6 

 S. wiedemannii 

Leaf 2 6 

 1 4 

Bract 4 8 

Calix 2 4 

Corolla 2 4 

 3 6 

 4 8 

 6 10 

 S.  suffiructosa 

Calix 2 4 

 2 6 

 4 8 

 S. cadmica 

Leaf  2 4 

 3 6 

 4 10 

 S. multicaulis 

Leaf 2 6 

 S. cryptantha 

Stem 2 4 

 4 8 

Leaf 2 6 

 4 8 

Calix 4 4 

 4 6 

 3 8 
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Figure 1. Glandular hairs of S. wiedemannii species, hc: head cell, sc: stalk cell;  Capitate Hairs: A-

I: Type I, J-M: Type II, N-V: Type III; Peltate Hairs: W-Z 
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Figure 2. Glandular hairs of S. tchihatcheffii species (A-O), and S. suffruticosa species (P-V), hc: 

head cell, sc: stalk cell; 

Capitate Hairs: A-F, P-R: Type I, G: Type II, H-K, R-T: Type III; Peltate Hairs: L-O, U 
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Figure 3. Glandular hairs of S. cadmica species, hc: head cell, sc: stalk cell; Capitate Hairs: A-I: 

Type I; J-Z: Type II; 1-13: Type III; Peltate Hairs: 14-16 
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Figure 4. Glandular hairs of S. blepharochlaena  species, hc: head cell, sc: stalk cell; Capitate 

Hairs: A-C: Type I, D-O:  Type II, P-Z: Type III 
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Figure 5. Glandular hairs of S. multicaulis species, hc: head cell; sc: stalk cell; Capitate Hairs: A-F: 

Type I, G-K:  Type II, L-U: Type III 
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Figure 6. Glandular hairs of S. cryptantha species, hc: head cell; sc: stalk cell; Capitate Hairs: A-K: 

Type I, L-M:  Type II, Peltate Hairs: N-O 
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Figure 7. Glandular hairs of S. microstegia  species, hc: head cell, sc: stalk cell. Capitate Hairs: A-

G: Type I, H-M: Type II, N-U: Type III 

 

4. Conclusion 

 

The present study was conducted with the objective of ascertaining the distribution and diversity of 

glandular hairs in eight different Salvia species. The above-ground parts of the species, including 

stems, leaves, petioles, bracts, calyxes, and corollas, were examined in detail and presented in tables 

and figures. Although the variety and density of these structures differed among the species, capitate 

glandular hairs were predominantly observed in most of the studied species. Peltate hairs, which are 

prevalent among members of the Lamiaceae family, were also identified. It is hoped that the findings 
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will provide a foundation for future studies on glandular hairs in Salvia species and assist in intragenus 

classification. 
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