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ABSTRACT 

 
The high morphological diversity among species of the genus Verbascum causes problems in the 
delimitation of the species. Therefore, there is a difficulty in offering a natural and well organized 
classification for the species of the genus. This research was based on the leaf anatomy of 20 species of 
Verbascum growing in north and middle of Iraq. Leaf samples from 20 species of Verbascum were cleared 
and stained, was then to examine by light microscopy. Idioblasts occurred both adaxially and abaxially and 
have a thin primary wall and were empty at maturity, the increase of idioblasts leads to irregular the 
mesophyll thus the shape of blade in cross section and can divided the species in to irregular mesophyll 
and regular mesophyll. All species of Verbascum have crystals appeared very clear in the epidermis.we 
recorded stomatal type and found all  the species under study  have anomocytic type of stomata and 
characterized by the fact uniformly amphistomatic (stomata both abaxial and adaxial) and the stomatal 
apparatus lacked accessory (subsidiary) cells also. The shape of the guard cell on the upper and lower 
surface are reniform in all species under study, But there are differences in the ordinary cells surrounding 
the stomata and the cell shaped where are appeared as two types, the first type is the ordinary cells straight 
walls and ribbed and the cell shapes are rectangular to oval and the second type is the ordinary cells are 
undulate and irregular walls or wavy edge and the cell shape are rectangular to polygonal.Study showed 
that the trichomes are normally divided into two groups depending on that in Verbascum species under 
study to glandular trichomes and unglandular trichomes and the last one also can divided in to two types of 
trichomes, the dendroid trichomes and asteroid trichomes, clear from result of study the species V. 
agrimoniifolium is smooth from upper surface and the trichomes appear just in the lower surface. 
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INTRODUCTION 
 

Scrophulariaceae comprise about 190 genera and 4000 
species with its centre of diversity in temperate regions of 
the north hemisphere (Cronquist, 1981). Richardson  

(1993) listed 220 genera and 3000 species, while Thieret 
(1967) surpassed both with 250 genera and 5000 
species. Systematic problems have been discussed by 
Thieret (1967), Barringer (1993), Bigazzi (1993), Hilliard 
(1994), and Olmstead and Reeves (1995). The taxonomy  



 
 
 
 
of family Scrophulariaceae was depending mainly on 
anatomical studies. 

The importance of anatomical studies was emphasized 
by Lersten and Curtis (2001) while they examined the 
leaves of 39 species of genus Verbascum and reporting 
the foliar idioblasts in the leaves of 13 species. Based on 
thickness of pericarp and the type of mesocarpic cells, 
Juan et al. (1997) study distinguished between some 
Spanish of the genus Verbascum by identification of the 
presence of idoblast in the leaf. 

Distributional investigation of the idioblasts and internal 
secretory structures of many Scrophulariaceae taxa, 
showed many crucial differences between the examined 
taxa. Intercellular inclusions such as idioblasts and 
cellular cavities are now useful microcharacters for 
taxonomic and systematic treatments. Pennel (1929, 
1935) determined important differences in the leaf, 
anatomy of 25 species of the family Scrophulariaceae 
and explained their taxonomic importance. 

Kheiri, et al. (2009) study the presence of idioblasts in 
the mesophyll of leaves, the rate of density and shape of 
parenchymal cells and the type of mesophyll were 
surveyed. The single celled idioblasts were observed in 
the mesophyll of V. oreophilum and V. szovitsianum from 
subsection Fasiculata and V. agrimonifolium and V. 
macrocarpum from subsection Singuliflora. Idioblasts 
were spherical to ellipsoid in V. oreophilum and V. 
agrimonifolium and ellipsoid in V. szovitsianum and V. 
macrocarpum. 

Metcalfe and Chalk (1950) recorded the stomatal type 
and distribution in Verbascum species and noted out that 
all species examined in both genera were anomocytic 
also the the stomatal distribution showed differences 
between the genera Verbascum and Scrophularia such 
as stomatal arrangement, trichomes were also included. 

Makbul, et al. (2006) studied Scrophularia ilwensis and 
Scrophularia capillaries, they found that the leaves are 
unifacial and have anomocytic stomata which occur on 
both epidermal surfaces, also studied the transverse 
section of the lamina, midrib and their epidermal cells, 
and they found many prominent trichomes on the lower 
epidermis. 

The structure and nature of trichomes are somewhat 
give great importance in phylogeny. 

According to Clark (1960) Papilla, unicellular trichomes 
and radially symmetrical trichomes are parallel to the leaf 
surface which are considered to be more primitive, while 
those complicated ones are considered as advanced. 
They alter the boundary layer over leaf surface, function 
in light piping; alter heat loss and aid in reducing water 
loss through transpiration. They can also protect against 
herbivory, pathogens and act in storage and secretion of 
secondary metabolites (Agren and Schemske, 1994). 

Sinha et al. (2001) share to the morphology of 
trichomes varies considerably, there are two major 
classes of trichomes; the glandular and nonglandular or 
epiglandular trichomes.  
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Glandular trichomes have received considerable attention 
in respect of their capacity to synthesize, store and 
secrete secondary metabolites that help to protect plants 
against insect predation and other biotic challenges 
(Wagner, 1991; Ranger and Hower, 2001; Wagner et al., 
2004). 

McCaskill et al. (1992) and  Voirin and Bayet (1996)  
they foud, the peltate glandular trichomes of Mentha 
spicata produce a suite of defensive monoterpenes which 
are their major components and give the characteristic 
smell and flavor to mint oil.  

The taxonomic significance of epidermal morphology is 
well documented in botanical literatures (Dehgan, 1980), 
also Park (1994) and Hong and Oh(1999, Hong  and Son 
2000) they pointed out some particular group of plants or 
taxa seem to be characterized by specific type of 
epidermal features, which are: epidermis, stomata, gland 
and trichomes and confirmed that the trichomes can be 
used as important taxonomic tools and these have also 
been used as an evidence to detect hybridization among 
different species.  

Redford (1974) dealt with leaf anatomy, the characters 
which have proven to be of systematic value are: 
cuticular characters, epidermis, stomata, subsidiary cells 
and trichomes. 

 
 

MATERIALS AND METHODS 
 

Verbascum species from Iraq were chosen as 
representative for anatomical interpretation (Table 1). 
Materials were obtained from fresh leaves which were 
preserved in 70% alcohol. Leaves actually used were the 
fourth, fifth and sixth leaves from the apex of each 
specimen. Transverse section and epidermal peeling 
were done so as the transverse section of leaves and 
section of midribs of the lamina. The samples were 
dehydrated in tertiary butyl alcohol (TBA) series; 
embedded in paraffin and sectioned with the leica SM 
200R sliding microtome that were (8-12 µm) thickness, 
ribbons were then fixed on slide using 0.5% gelatin; 
stained in 1% safranin O in alcohol for one day and in 
fast green for 3 second. The sections were mounted in 
D.P.X artificial mounting medium for examination. The 
pre-staining and staining procedures followed those of 
Thammathaworn (1995).  

The epidermal study at the centre between the base 
and apex of the lamina was made by peeling samples 
were prepared by mechanical scraping by using razor 
blade, than washing by distilled water and placed in the 
10% KOH, than passed through alcohol series for 10-15 
minute in each series and then staining in 1% safranin O 
in alcohol for approximately 30-45 minute. Excess stain 
was washed off with distilled water, dehydrated by 
Alcohol series (70, 95, and 100) % and cleared with pure 
xylene 10 min. Finally, the epidermal samples were 
placed on the   slides   and mounted by cover slides with  
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Table 1.List of Verbascum in North and Middle of Iraq sampled in present study. 
 

Collector numbers County code
*
 Species 

M. AL-Hadeethy 166 MSU, MAM, V. agrimoniifolium (C.Koch) Hub.-Mor. 
M. AL-Hadeethy 235 MSU, V. alceoides Boiss. & Hausskn. ex Boiss. 
M. AL-Hadeethy 245 FNI, FKI V. alepense Benth. 
M. AL-Hadeethy 129 MJS V. andrusii Post 
M. AL-Hadeethy 172 FPF V. assurense (Bornm. & Hand.-Mazz.) Hub.-Mor. 
M. AL-Hadeethy 250 MSU V. calvum Boiss. & Kotschy ex Boiss.  
M. AL-Hadeethy 168 MSU V. carduchorum Bornm. 
M. AL-Hadeethy 225 MSU V. cheiranthifolium Boiss.  
M. AL-Hadeethy 152 DWD V. damascenum Boiss.  
M. AL-Hadeethy 230 MSU V. geminiflorum Hochst. 
M. AL-Hadeethy 144 MSU V. laetum Boiss. & Hausskn. ex Boiss. 
M. AL-Hadeethy 200 MSU V .macrocarpum Boiss. 
M. AL-Hadeethy 223 MSU V. oreophilum C. Koch 
M. AL-Hadeethy  220 MJS V. palmyrense Post 
M. AL-Hadeethy 123 MSU V. pseudo-digitalis Nábělek 
M. AL-Hadeethy 112 MJS V. sinaiticum Benth. 
M. AL-Hadeethy 166 MSU, FKI, FNI, DLJ V. sinuatum L. 
M. AL-Hadeethy 200 MSU V. songaricum Schrenk 
M. AL-Hadeethy 182 MSU V. speciosum Schrad. 
M. AL-Hadeethy 145 MSU V. thapsus L.  

 

Sulaemaniea province (MSU), Amadiyah Province (MAM), Nineuah province (FNI), Kirkuk province (FKI), Jabal sinjar 
district (MJS), Persian foothills district (FPF), Western desert district (DWD), Lower jazira district (DLJ). 

 
 

 
 
Figure 1. Characters of idioblast in mesophyll: A-B: 
Irregular mesophyll,C-D: regular mesophyll. 

 
 
Dextrin Plasticizer Xylene (D.P.X) artificial mounting 
medium.  

All permanent slides were examined by Olympus CH3 
camera and photographed by using an Olympus BH2 
light microscope. Referred to the density of stomata and 
its relationship to the ordinary cells of the epidermis by 
Stomatel index flow as Stace (1965): 

 

Stomatel index =  

RESULTS AND DISCUSSION 
 
All the Verbascum species have idioblasts, (Figure 1). 
We can show many idioblasts in the cell, the increase of 
idioblasts leads to irregular the mesophyll thus, the shape 
of blade in cross section and can divide the species into:  
1. Irregular mesophyll: the idioblasts are abundant 
number, big in size and spherical in shape that is clear in 
the species V. assurense, V. alepense, V. carduchorum 
and V. speciosum.  
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Figure 2.Characters of crystal in the species V. assurense.  

 
 

Table 3. Characters of leaf epidermal of Verbascum species in Iraq by peeling methods. 
 

Species Adaxial surface Abaxial surface 

Cell-shape Anticlinl wall Cell-shape Anticlinl wall 
V. agrimoniifolium  Re-Po Undulate  Re-Po Undulate  
V. alceoides   Re-Po Undulate  Re-Po Undulate  
V.  alepense  Re-Po Undulate  Re-Po Undulate  
V.  andrusii  Re-Po Undulate  Re-Po Undulate  
V. assurense  Re-Po Undulate  Re-Po Undulate  
V. calvum   Re-Po Undulate  Re-Po Undulate  
V. carduochorme  Re-Ov Straight   Re-Ov Straight   
V. cheiranthifolium               Re-Ov Straight   Re-Ov Straight   
V.  damascenum  Re-Ov Undulate   Re-Ov Undulate  
V. geminiflorum   Re-Ov  Straight Re-Ov  Straight 
V. laetum  Re-Ov Undulate Re-Ov       Undulate 
V .macrocarpum  Re-Po Straight Re-Po Straight 
V. oreophilum  Re-Ov Straight   Re-Ov Straight   
V. palmyrense  Re-Po Undulate Re-Po Undulate 
V. pseudo-digitalis Re-Po Straight Re-Po Straight 
V.  sinaiticum  Re-Po Undulate Re-Po Undulate 
V. sinuatum  L. Re-Po Undulate Re-Po Undulate 
V. songaricum  Re-Ov Straight   Re-Ov Straight   
V. speciosum   Re-Po Straight   Re-Po Straight   
V. thapsus L. Re-Ov Straight   Re-Ov Straight   
         

 Ov : oval, Po : polygon, Re : rectangular. 

 
 
2. Regular mesophyll: the idioblasts are abundant 
number, small in size and Non-regular shape that is in 
remain species.  

Murbeck (1933) studied the distribution and shapes of 
idioblasts are particularly significant characters in 
Scrophularia, also Lersten and Curtis (2001) stated that 
strictly subepidermalidioblasts with primary cell walls are 
empty at cell maturity, although their development has 
not been studied. All species of Verbascum have crystals 
appeared very clear in the epidermis, palsied layer and 
spongy layer (Figure 2a) foliarendoderm is and crystals 
were previously described by Metcalfe and Chalk (1950) 
in Scrophulariaceae.     

The anatomical examinations showed the stomata and 
epidermal growth are of particular importance to the 
anatomical in some plant species, were it was found that 

for epidermis growth intrinsic value of classification at all 
levels of the functions. From the results of species 
studied we recorded stomatal type and distribution for 
each species (Figure 3 and 4). All species were 
anomocytic and characterized by the fact that 
amphistomaty, among the 20 Verbascum species, and 
the stomatal apparatus lacked accessory (subsidiary) 
cells. All 20 species of Verbascum in Iraq were uniformly 
amphistomatic (stomata both abaxial and adaxial) also it 
is  clear from (Table 2) that the density in the upper 
epidermis are less than  the lower epidermis in all 
species under study, also recorded the stomatal index on 
the upper surface is 7.8 as minimum in the species V. 
laetum, and the maximum is 17.8 in the species V. 
carduchorum while on the lower surface the minimum   is 
11   in    the species V. carduchorum and the maximum is  
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Table 2. Characters of the stomatel complex in the leaves of Verbascum species growing in Iraq (measured by micrometer). 
 

Species  Stomata of Adixial Stomata of Abxial 

along width  Stomatal index  long  width Stomatal index 

V. agrimoniifolium   46-59 ( 53 ) 25-40 ( 34.5 ) 14.1 37.5-50 ( 42 ) 30-35 ( 31.5 ) 14.2 
V. alceoides    25-30 ( 28.5 ) 20-25 ( 23.3 ) 12.5 22.7-29.2 ( 25.6 ) 22.5-25 ( 23.5 ) 12.9 
V.  alepense   33-41 ( 36.3 ) 25.8-34.1 ( 29.9 ) 9.9 25-35 ( 30 ) 25-27.5 ( 26 ) 16.3 
V.  andrusii   20-25 ( 22 ) 15-22.5 ( 19.1 ) 12.37 18-25 ( 23 ) 15-20 ( 17 ) 14.3 
V. assurense   21.2-27.5 (24.5) 14.3-19.8 (17.0) 11.35 22.3-37.5 (29.9) 12.2-17.1(14.9) 16.2 
V. calvum    30-52.5 (47) 32.5-37.5 (35) 13.4 40-53.1 (45.7) 31.2-39.3 (35.1) 13.9 
V. carduochorme   16-21.5 (18.3) 11-14.5 (12.3) 7.8 16-25 (18.9 ) 13.6-18.2 (15.6) 11 
V. cheiranthifolium 44 -49 (46.6 ) 36-41.25 (38 ) 11.4 25-31.8 (27.9 ) 18.1-23 (20.3) 13.7 
V.  damascenum   33.2-39.7 (35.9) 22-26.2 (24.0) 13.4 22.8-32.5 (21.4) 17.5-25 (21.5) 18.6 
V. geminiflorum    30-35 (32.3) 27.2-32.4 (29.8) 10.4 30-42.5 (34) 27.3-32.9 (29.7) 13.6 
V. laetum   40-45 (43) 25-30 (28.5) 17.8 42.7-49.3 (45.6) 32.1-37.5 (34.8) 20.3 
V .macrocarpum   37-52 (44.6) 15-23 (19.3) 12.4 35.5-41 (38.1) 25-29.6 (27.2) 12.9 
V. oreophilum   17.5-27.5 (21.5) 18.9-28 (23.9) 13 31.5-39.2 (35.2) 26.3-30 (28.1) 15.6 
V. palmyrense   24.9-36 (30.3) 25-31.2 (28.4) 15.3 28-34.6 (30.8) 19.2-26 (22.4) 17.5 
V. pseudo-digitalis  20-25 (22) 15-22.5 (19.1) 12.37 18-25 (23) 15-20 (17) 14.3 
V.  sinaiticum   21.2-27.5 (24.5) 14.3-19.8 (17.0) 11.35 22.3-37.5 (29.9) 12.1-17.8 (14.9) 16.2 
V. sinuatum  L.  25-30 (28.5) 20-25 (23.3) 12.5 22.7-29.2  (25.6) 22.5-25 (23.5) 12.9 
V. songaricum   25-35 (30) 25-27.5 (26) 9.9 33-41 (36.3) 25.8-34.1 (29.9) 16.3 
V. speciosum    30-52.5 (47) 32.5-37.5 (35) 13.4 41-52.1 (45.7) 31.2-39.3 (35.1) 13.9 
V. thapsus L.  45-58 (51) 25-40 (34.5) 14.1 37.5-50 (42) 30-35 (31.5) 14.2 

 

*The number between brackets mean value. 

 
 
20.3 in the species V. laetum and the remain 
species. It was modified between these two 
extremes. As for the dimensions of stomata 
ranged the length of stomata on the upper surface 
under (X40) between 16-21.5 µm as minimum in 
the species V. carduchorum and 64-59 µm as 
maximum in the species V agrimoniifolium, also 
the minimum of width  on the same surface is 11-
14.5 µm in the species V. carduchorum and the 
maximum is 36-41.25 µm in the species V. 
cheiranthifolium, the diameter of length  on the 
lower surface ranged between 16-25 µm as 
minimum in the V. carduchorum and 41-52.1 µm 
as maximum in the V. speciosum, and the width 
on the same surface is 12.2-17.1 µm as minimum 
in the V. assurense and between 32.1-37.5 µm as 
maximum in the species V. laetum  Table 2 . 

The shape of the guard cell on the upper and 
lower surface are reniform in all species under 
study, but there are differences in the ordinary 
cells surrounding the stomata and the cell shaped 
appeared as two types (Table 3):  
1. The ordinary cells straight walls and ribbed and 
the cell shapes are rectangular to oval…….(V. 
cheiranthifolium, V. geminiflorum, V. 
macrocarpum, V. oreophilum, V. pseudo-digitalis 
V. songaricum, V. speciosum and V. thapsus).   
2. The ordinary cells are undulate and irregular 
walls or wavy edge and the cell shape are 
rectangular to polygonal …….(V. agrimoniifolium, 
V. alceoides, V. alepense, V.  andrusii, V. 
assurense, V. calvum, V. damascenum, V. 
laetum, V. palmyrense, V.  sinaiticum and, V. 
sinuatum).  

The  stomata characters very important to  
distinguish among the Verbascum species under 
study  especially the density of stomata between 
surface also differs the ordinary cell between the 
species  and  all date agree with Makbul et al. 
(2006) who studied the shape of stomata in 
Scrophularia L. (Scrophulariaceae) and found the 
leaf is unifacial and has anomocytic stomata cells.  

The results of the study show different types of 
trichomes in the Verbascum species growing in 
Iraq were differed in terms of the density on the 
surfaces of upper and lower, and the difference in 
lengths trichomes as well as the differences in the 
branching and number depending on the type of 
environment in which the live plant, were found 
that all the species studied contains simple 
glandular   trichomes  and  unglandular trichomes,  
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Table 3. Characters of leaf epidermal of Verbascum species in Iraq by peeling methods. 
 

Species Adaxial surface Abaxial surface 

Cell-shape Anticlinl wall Cell-shape Anticlinl wall 
V. agrimoniifolium  Re-Po Undulate  Re-Po Undulate  
V. alceoides   Re-Po Undulate  Re-Po Undulate  
V.  alepense  Re-Po Undulate  Re-Po Undulate  
V.  andrusii  Re-Po Undulate  Re-Po Undulate  
V. assurense  Re-Po Undulate  Re-Po Undulate  
V. calvum   Re-Po Undulate  Re-Po Undulate  
V. carduochorme  Re-Ov Straight   Re-Ov Straight   
V. cheiranthifolium               Re-Ov Straight   Re-Ov Straight   
V.  damascenum  Re-Ov Undulate   Re-Ov Undulate  
V. geminiflorum   Re-Ov  Straight Re-Ov  Straight 
V. laetum  Re-Ov Undulate Re-Ov       Undulate 
V .macrocarpum  Re-Po Straight Re-Po Straight 
V. oreophilum  Re-Ov Straight   Re-Ov Straight   
V. palmyrense  Re-Po Undulate Re-Po Undulate 
V. pseudo-digitalis Re-Po Straight Re-Po Straight 
V.  sinaiticum  Re-Po Undulate Re-Po Undulate 
V. sinuatum  L. Re-Po Undulate Re-Po Undulate 
V. songaricum  Re-Ov Straight   Re-Ov Straight   
V. speciosum   Re-Po Straight   Re-Po Straight   
V. thapsus L. Re-Ov Straight   Re-Ov Straight   
         

 Ov : oval, Po : polygon, Re : rectangular. 

 
 

 
 

Figure 3. Characters of stomata to the upper epidermis of some species of Verbascum. A: V. agrimoniifolium, B: V. 
alceoides, C: V. alepense, D: V. andrusii, E: V. assurense, F: V. calvum. 
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Table 4. Characters of trichomes in the Verbascum species growing in Iraq.   
 

Species Glandular trichomes Dendroid  
trichomes 

Stellar trichomes 

Length of Neck Frequency Frequency Upper  Lower  Frequency 

V. agrimoniifolium 25-27.5           (±26.25) ±195 ±295 L − − − 
V .alceoides   5-6.25             (±5.62) ±95 ±275 + + ±165 
V.  alepense  3.75-5             (±4.37) ±108 ±220 + + ±128 
V.  andrusii  5-6.25             (±5.65) ±130 ±230 − − − 
V. assurense  7.5-8.75          (±8.12) ±172 ±254 − − − 
V. calvum   27.5-30           (±28.75) ±100 ±240 + + ±160 
V. carduochorme  23.75-26.25    (±25) ±125 ±225 − − − 
V. cheiranthifolium               5-7.5               (±6.25) ±120 ±260 − − − 
V.  damascenum  31.25-32.5      (±31.87) ±107 ±257 − − − 
V. geminiflorum   29.25-30.5      (±29.87) ±125 ±255 − − − 
V. laetum  3.25-5.5          (±4.37) ±125 ±225 + + ±102 
V .macrocarpum  5-7.5               (±6.25) ±105 ±235 − − − 
V. oreophilum  27.5-30           (±28.75) ±107 ±267 + + ±108 
V. palmyrense  3.75-5             (±4.37) ±102 ±302 − − − 
V. pseudo-digitalis  5-6.25             (±5.65) ±128 ±228 − − − 
V.  sinaiticum  24.75-26.25    (±25.5) ±108 ±268 + + ±107 
V. sinuatum L.   26.25-30.5      (±28.37) ±118 ±308 − − − 
V. songaricum  27.5-30           (±28.75) ±117 ±237 + + ±127 
V. speciosum   23.5-32           (±27.75) ±118 ±248 − − − 
V. thapsus L.  25.5-30           (±27.75) ±109 ±279 + + ±108 

 

(+)  present   (–) absent, L = lower surface. *The number between brackets mean value. 

 
 
 

 
 
Figure  4. Characters of stomata to the lower epidermis of some species of Verbascum. 
A: V. agrimoniifolium, B: V. alceoides, C: V. alepense, D: V.  andrusii, E: V. assurense, F: 
V. calvum. 

 
 
the last contain two types: dendroid trichomes and 
asteroid branched trichomes except the species V. 
agrimoniifolium is smooth from the upper surface, and the 
density of trichomes differs between the species, 

generally in the mature leaves the density of trichomes 
increasing in the lower surface from the upper. All 
species of Verbascum have glandular trichomes in the 
upper   and   lower   surface   of   leaves and all glandular  
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Figure 5. Characters of glandular trichomes in the 
Verbascum species: A: V. agrimoniifolium, B: V. alceoides, 
C: V. alepense, D: V. andrusii, E: V. assurense, F: V. 
calvum, G: V. carduchorum, H: V. cheiranthifolium, I: V. 
damascenum, J: V. geminiflorum, K: V. laetum, L: V 
.macrocarpum, M: V. oreophilum, N: V. palmyrense, O: V. 
pseudo-digitalis, P: V.  sinaiticum, Q: V. sinuatum, R: V. 
songaricum, S: V. speciosum, T: V. thapsus (scale bar, 
2µm). 

 
 

 
 

Figure 6. Characters of dendroid trichomes in the 
Verbascum species: A: V. agrimoniifolium, B: V. 
alceoides, C: V. alepense, D: V. andrusii, E: V. 
assurense, F: V. calvum, G: V. carduchorum, H: V. 
cheiranthifolium, I: V. damascenum, J: V. geminiflorum, 
K: V. laetum, L: V .macrocarpum, M: V. oreophilum, N: 
V. palmyrense, O: V. pseudo-digitalis, P: V.  sinaiticum, 
Q: V. sinuatum, R: V. songaricum, S: V. speciosum, T: 
V. thapsus (scale bar, 2µm). 
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Figure 7.  Characters of asteroid trichomes in the Verbascum species: A:  V. alceoides, 
B: V. alepense, C: V. calvum, D: V. laetum, E: V. oreophilum, F: V. sinaiticum, G: V. 
songaricum, H: V. thapsus (scale bar, 2µm). 

 
 

 
 

Figure 8. Characters of basil and head of glandular and branched trichomes. 

 
 
 
trichomes have a multicellulaer head (peltate) containing 
four cell and no differences in diameter between the 
species under study  (Figure 8), but differs from other in 
the long of neck, some species have a multicellulaer long 

neck ranged to ±23.5 µm as minimum in the species V. 
carduchorum and ±31.87 µm as maximum in the species 
V. damascenum and the other species have a 
multicellulaer     short    neck    reached to ±4.37 µm  as a  



 
 
 
 
minimum in the species V. alepense and ±6.25 as a 
maximum in the species V. cheiranthifolium, the neck 
component by two cell, also have been estimated the 
frequency of glandular trichomes under the field of the 
microscope (X10) reaching to ±95 trichomes  in the 
species V. alceoides while reached to ±172 trichomes in 
the species V. assurense (Table 4). The branched 
trichomes consists multicellulaer of head, neck and basel 
(Figure 5), from the result also can estimated the 
frequency of dendroid trichomes under the field of the 
microscope (X10) it where reached to ±220 trichomes as 
minimum in the V. alepense and295 trichomes as 
maximum in the species V. agrimoniifolium while the 
frequency of the asteroid branched trichomes reached 
to±102 trichomes as minimum in V. laetum and to ±165 
trichomes as maximum in V. alceoides (Table 4). 
 
 
CONCLUSION 
 
The study showed that the trichomes are normally 
divided into two groups depending on that in Verbascum 
species as follows (Huber-Morath, 1981): 
1. Glandular trichomes…….. (V. agrimoniifolium (just on 
the lower surface), V. alceoides, V. alepense, V.  
andrusii, V. assurense, V. calvum, V. carduchorum, V. 
cheiranthifolium, V.  damascenum, V. geminiflorum, V. 
laetum, V .macrocarpum, V. oreophilum, V. palmyrense, 
V. pseudo-digitalis, V.  sinaiticum, V. sinuatum, V. 
songaricum, V. speciosum, V. thapsus) (Figure 5). 
2. Unglandular trichomes…….Dendroid..… (V. 
agrimoniifolium (just on the lower surface), V. alceoides, 
V. alepense, V. andrusii, V. assurense, V. calvum,V. 
carduchorum, V. cheiranthifolium, V. damascenum, V. 
geminiflorum, V. laetum, V .macrocarpum, V. oreophilum, 
V. palmyrense, V. pseudo-digitalis, V.  sinaiticum, V. 
sinuatum, V. songaricum, V. speciosum, V. thapsus).   
(Figure 6).Asteroid…… (V. alceoides  ،V. alepense  ،V. 
calvum, V. laetum, V. oreophilum, V. sinaiticum, V. 
songaricum, V. thapsus) (Figure 7). Such data of 
trichomes agree with Murbeck (1933) and Sinha et al. 
(2001) who study the type of trichomes in genus 
Verbascum and classified in the (sect. Singuliflora) that 
included the species who contain the glandular and 
dendroid trichomes, also Khan et al. (2013) found the V. 
thapsus, have stellar branched of trichomes on both 
sides. 
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