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Abstract – In this study, the anatomy and trichome micromorphology of Tanacetum macrophyllum (Waldst.& 
Kit.) Schultz, T. parthenium (L.) Schultz, T. poteriifolium (Ledeb.) Grierson and T. vulgare L. were examined 
by light microscopy and scanning electron microscopy. Some anatomical characters such as presence of se-
cretory cavities and pith in root and mesophyll type in leaf provide information of taxonomical significance. 
In addition, the existence of a parenchymatic layer, which consists of elongated parenchymatic cells in the 
stem of T. macrophyllum, is a distinguishing character. The results obtained from scanning electron micro-
scope studies showed that trichome micromorphology varies among examined taxa. In T. macrophyllum, the 
eglandular and glandular trichomes especially on disc florets, ligulate florets and cypselas are more sparse, 
whereas disc florets and cypselas of the other taxa are covered with abundant glandular trichomes. Addition-
ally, T. poteriifolium and T. parthenium has a distinct distribution of glandular trichomes forming in a row 
across the entire cypsela surface.
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Introduction
Tanacetum L. is a large genus in the Asteraceae (Com-

positae) family containing 150–200 species (Brown et al. 
1999). In the Flora of Turkey, the genus Tanacetum is repre-
sented by nearly 60 taxa (Fahn 1979, Güner et al. 2000). 
Tanacetum species have been used in standard and tradi-
tional medicines since medieval times (Holetz et al. 2002, 
Stevović et al. 2010). The essential oils and extracts of 
members of the Tanacetum genus exhibit anti-inflammatory 
(Brown et al. 1997), antibacterial (Stefanović et al. 1988), 
antifungal (Hethelyi et al. 1991, Neszmelyi et al. 1992), in-
secticidal (Hough-Golstein and Hahn 1992), antioxidant 
(Bandoniene et al. 2000, Mantle et al. 2000), antimalarial 
(Jansen 2006) and vasorelaxing effects (Lahlou et al. 2008). 
It has also been reported that the essential oil in Tansy (T. 
vulgare) helps as an indicator of plant adaptation to envi-
ronmental stress conditions such as drought, high tempera-
ture, intense radiation and heavy metal content (Abu-Dar-
wish and Abu-Dieyeh 2009, Stevović et al. 2009). There are 
a number of biochemical studies on Tanacetum (Williams 
et al. 1999). It has been indicated that sesquiterpene lac-

tones are a predominant compounds in this genus (Marles 
et al. 1995).

Some morphological and anatomical studies of the As-
teraceae family have been carried out. Metcalfe and Chalk 
(1950) reported that due to the diversity of their habitats, 
Asteraceae species show various anatomical differentia-
tions, especially in the structures of leaves. The effects of 
environmental factors on morphological and anatomical 
structure of Tansy (T. vulgare) have also been determined. 
Fahn (1979) observed that secretory structures have an im-
portant diagnostic value in Asteraceae. These secretory 
structures such as ducts, cavities, idioblasts, laticifers, hy-
dathodes, extrafloral nectaries and trichomes presented di-
agnosis value at genus level (Castro et al. 1997).

It has been suggested that trichome micromorphology is 
useful in the systematics of Asteraceae (Ciccarelli et al. 
2007). Napp-Zinn and Eble (1978) carried out a detailed ul-
trastructure study of the glandular and non-glandular hairs 
of twenty genera of the Anthemidae. Glandular hairs in As-
teraceae may be widely distributed both on the vegetative 
and the floral parts (Ciccarelli et al. 2007). In several spe-
cies of the Asteraceae, these trichomes have been used to 
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elucidate the biosynthesis of terpenes (Neszmelyi et al. 
1992, Maes et al. 2011, Majdi et al. 2011, 2013).

Micromorphological characters of cypsela have been 
used as discriminative characters to delimit the various taxa 
in the family Asteraceae (Zhu et al. 2006, Abid and Qaiser 
2008a, b, Akcin and Akcin 2014). Cypselar external micro-
morphology and surface sculpturing in members of Astera-
ceae may provide useful data for the delimitation of genera 
(Garg and Sharma 2007, Pandey and Kumari 2007). Abid 
and Qaiser (2009) found the surface pattern of cypsela of 
the genus Tanacetum very useful for specific delimitation.

Regarding the medicinal and economic importance of 
Tanacetum species, studies on anatomy and trichome mi-
cromorphology of Turkish Tanacetum species are rather 
limited. So far, there have been no detailed anatomical and 
micromorphological studies on Tanacetum species natural-
ly distributed in the Northern Anatolian region. Therefore, 
in this research our objective is to determine the anatomical 
and micromorphological characters of T. macrophyllum, T. 
parthenium, T. poteriifolium and T. vulgare distributed in 
Northern Anatolia and their contribution to the taxonomy of 
Tanacetum taxa.

Material and methods
Plant material belonging to the taxa involved was col-

lected from North Anatolia in the year 2011, during the 
flowering period. The taxonomical descriptions of the spec-
imens were made according to Grierson (1975). Voucher 
samples were deposited in the Herbarium of the Depart-
ment of Biology of Ondokuz Mayıs University (OMUB), 
Samsun, Turkey. The collection data for the studied taxa are 
listed in Tab. 1.

Samples for anatomical studies were fixed in 70% alco-
hol. Anatomical studies were carried out on 30 samples. In 
these samples, cross sections of root, stem and leaves and 
surface sections of leaves were used. Sections were stained 
with safranin-fast green and mounted in entellan (Johansen 
1944). Photographs were taken with a Nikon-Coolpix P5100 
digital camera. All anatomical measurements were made 
with the use of Image J program on the figures. The mean 
and standard deviation (SD) of measurements were calcu-
lated with the use of the statistical package programme SPSS 
(version 10.0). The significance of these measurements was 
determined by Duncan test with one-way analysis of vari-
ance (ANOVA).

Micromorphological studies were carried out on stem, 
leaf, phyllaries, ligulate floret, disc floret and cypsela ob-
tained from these samples. For scanning electron micro-
scopic observations (SEM), dried samples were mounted 
on stubs using double-sided adhesive tape, coated with 
gold, examined and photographed with a JEOL-Neoscope 
JCM-5000 scanning electron microscope. The terminology 
of the cypselar characters follows Abid and Qaiser (2009).

Results
Anatomical properties
Tanacetum macrophyllum

Root anatomy – In transverse section, the periderm 
layer on the outermost surface is thick and multilayered. 
Secondary cortex is 8–9 layered and consists of parenchy-
matic cells. Secretory canals in cortex are present. The 
mean diameter of these canals, which are elliptic in shape, 
is 49.26±8.87 µm (Tab. 2). Cambium cells are not distin-
guishable. Phloem and xylem elements can be distinguished 
in the vascular tissue. The xylem consists of tracheary ele-
ments. In the center, there is pith composed of primary xy-
lem elements. The mean diameter of vessel members is 
19.75±6.60 µm (Tab. 2).

Stem anatomy – Epidermis consists of prismatic thick-
walled cells with thick cuticle. Under the epidermis, paren-
chyma cells, usually one-layered, are located. A multilay-
ered lacunar collenchyma layer is more developed at the 
corners of the stem. The sclerenchyma tissues are located 
under the cortex and are 60.13±7.65 µm in thickness. Cam-
bium cells are distinguishable. Xylem and phloem elements 
are clear. The trachea diameter is 18.60±7.67 µm. The pith 
is large and composed of parenchymatic cells with intercel-
lular spaces in the center of stem (Fig. 1C).

Leaf anatomy – The upper and the lower epidermis are 
covered with a thin cuticle layer (Fig. 1F). Both epidermis-
es consist of uniseriate, oval or rectangular cells. The leaf is 
of the bifacial type. The mesophyll is composed of elongat-
ed rectangular palisade parenchyma cells and isodiametric 
spongy parenchyma cells. Palisade parenchyma cells are 
11.59±1.39 µm in width (Tab. 2). Vascular bundles are sur-
rounded by a parenchymatic bundle sheath. The stomata are 
anomocytic and are found only in the lower epidermis. The 
dimensions of stomata are 29.76±2.65 × 23.13±1.92 µm 
(Tab. 2).

Tab. 1. List of studied Tanacetum L. taxa and their localities and collectors.

Taxa Specimen number  
and collector Locality

T. macrophyllum Ş.Dereli 132 A5 Amasya: Merzifon, Tavşan mountain, Gelinsini village, valley side, 1500 m., 09.08.2011. 
T. parthenium Ş.Dereli 118 A5 Amasya: Merzifon, Tavşan mountain, 10 km. from Gelinsini village to Hacıveli, field 

sides, 1250 m., 07.08.2011.
T. poteriifolium Ş.Dereli 126 A5 Samsun: Bafra, Yeraltı village, around Ağcaalan stream, 150 m., 13.07.2011.

A5 Amasya: Merzifon, Tavşan mountain, Gelinsini village, road sides, 1500 m., 20.07.2011.
T. vulgare Ş.Dereli 143 A5 Samsun: Bafra, around Dereler village, forest openings, 100 m., 13.07.2011.

A5 Samsun: Bafra, Yer altı village, near Ağcaalan stream, meadows, 150 m., 16.07.2011.
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Tanacetum parthenium
Root anatomy – Periderm is 3–4 layered. There is a 

parenchymatic cortex under the periderm and the diameter 
of this layer is 127.47±5.25 µm (Tab. 2). Cambium cells are 
undistinguishable. The xylem consists of vessel members 
and tracheids. The trachea diameter is 42.11±13.16 µm 
(Tab. 2). The pith consists of primary xylem elements with 
pith rays in 1–4 rows.

Stem anatomy – The stem is clearly quadrangular in 
transverse section. The epidermis consists of oval or rectan-
gular cells and is covered by a thick cuticula. Under the epi-
dermis, a collenchyma layer is located at the corners of the 
stem. The cortex is composed of irregular oval or circular 
parenchymatic cells. 2–4 layered sclerenchymatic layer is 
present above the phloem. There is a distinguishable cam-
bium between the phloem and the xylem. The mean trachea 
diameter is 17.00±3.69 µm (Tab. 2). In the whole center of 
the stem, there is a pith which is composed of circular, oval 
and hexagonal large parenchymatic cells.

Leaf anatomy – There is a single layered epidermis on 
the upper and lower surface of the leaf. Mesophyll consists 
of single layer of palisade parenchyma cells and 4–6 layers 
of spongy parenchyma cells with large intercellular spaces. 
Spongy parenchyma cells are 19.95±2.86 µm in length 
(Tab. 2). Vascular bundles are surrounded by a parenchy-
matic bundle sheath. There is one large vascular bundle in 
the center. The leaf surface shows stomata of the anomo-
cytic type. Stomata occur on both epidermal surfaces and 
are more abundant on the lower epidermis.

Tanacetum poteriifolium
Root anatomy – Periderm is multilayered. The cortex 

layer is parenchymatic and the mean diameter of cortex 
149.80±11.03 µm (Tab. 2). The cambium is inconspicuous. 
Most of the root volume is occupied by secondary xylem. 
Diameters of vessel members are 12.39±3.24 µm (Tab. 2). 
The pith consists of large parenchymatic cells that are oval 
or rounded in shape (Fig. 1A).

Stem anatomy – A transverse section taken from the 
stem showed that it was covered by a uniseriate epidermis 
with thick cuticle (Fig. 1D). The epidermal cells of both 
surfaces are more or less rectangular to oval. Seven-eight 
layers of lacunar collenchyma are located under the epider-
mis. Cortex parenchyma cells are multilayered. The endo-
dermis is located between the cortex and the vascular tis-
sue. The cells of the endodermis layer are one-layered. The 
cambium is hardly visible and undistinguishable. The size 
of vascular bundles at the corners is larger than the bundles 
between corners. The mean diameter of vessel members is 
18.61±7.58 µm. Pith cells are large and parenchymatic 
(Fig. 1D).

Leaf anatomy – The epidermis at both surfaces of the 
leaves is single-layered. A well developed cuticle on the 
surface of leaves was observed. Upper and lower epider-
mises consist of a single layer of rectangular cells. The me-
sophyll is differentiated into a 1–2 layered palisade and a 
3–4 layered spongy parenchyma. Palisade parenchyma 
cells are elongated. Spongy parenchyma cells are 22.78± 
5.16 µm in length (Tab. 2). Vascular bundles are collateral 
and well developed. The leaves are hypostomatic. The di-
mensions of the anomocytic type stomata on the lower sur-
face are 37.17±2.01 × 25.57±2.18 µm (Tab. 2).

Tanacetum vulgare
Root anatomy – -In transverse section, the root is well 

advanced in a secondary structure formation (Fig. 1B). Un-
der the multilayered periderm, there is a cortex layer con-
sisting of oval cells. The cells of this layer are 13.78±2.94 
µm in width and 27.50±5.43 µm in length (Tab. 2). There 
are sclerenchymatic cells that form groups between the cor-
tex and the phloem. The cambium is not distinguishable. 
The xylem consists of vessel members and tracheids. Vessel 
members are circular or hexagonal. The xylem rays are 
composed of 2–4 rows of rectangular cells. The pith con-
taining parenchymatic cells occupies the center of the root 
(Fig. 1B).

Stem anatomy – A transverse section taken from the 
middle part of plants clearly showed a quandrangular shape 

Fig. 1. Cross-sections of roots, stems and leaves of investigated 
Tanacetum taxa: (A) T. poteriifolium root, (B) T. vulgare root, (C) 
T. macrophyllum stem, (D) T. poteriifolium stem, (E) T. vulgare 
stem, (F) T. macrophyllum leaf, (G) T. vulgare leaf. C – cortex, Cl 
– collenchyma, E – epidermis, P – periderm, Ph – phloem, Pr – pa-
renchyma, Pt – pith, Pp – palisade parenchyma, S – sclerenchyma, 
Sp – spongy parenchyma, X – xylem.
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(Fig. 1E). Epidermal cells consist of a single layer and are 
orbicular or rectangular. Underneath the epidermis, there is 
a lacunar collenchyma layer which is more developed at the 
corner of the stem. The length of collenchyma cells is 
20.96±2.33µm (Tab. 2).The cortex is composed of multi-
layered irregular oval or rectangular parenchymatic cells 
with intercellular spaces. The cambium between xylem and 
phloem is hardly visible. There are multilayered scleren-
chymatic cells surrounding the phloem. These bundles are 
different sizes. The xylem and phloem elements are visible. 
The pith consists of large parenchymatic cells with intercel-
lular spaces (Fig. 1E).

Leaf anatomy – In transverse section, the upper and 
lower epidermises are composed of uniseriate rectangular 
cells (Fig. 1G). Epidermis cells are covered with a cuticula 
layer. The leaf is of the isobilateral type. The mesophyll 
consists of 2 or 3 layers of upper and lower palisade cells 
and isodiametric spongy parenchymatic cells with large in-
tercellular spaces. Spongy parenchyma cells are 3–4 lay-
ered and orbicular or oval in shape. The vascular bundles 
are collateral and surrounded by a parenchymatic bundle 
sheath. The stomata type is anomocytic and the stomata oc-
cur on the surfaces of both sides but are more abundant on 
the lower surface. The dimensions of stomata on the lower 
surface of leaf are 33.87±3.40 × 25.52±1.98 µm (Tab. 2).

Micromorphology of the stem, leaf and phyllary

The micromorphological characters and distribution of 
the trichomes on stem, leaf and phyllaries of the Tanacetum 
taxa examined showed a considerable variation (Tab. 3). In 
our study, two basic types of trichomes were observed on 
the vegetative organs: Non-glandular and glandular tri-
chomes. Non-glandular trichomes are acicular or curved, 
simple and made up from one or more cells (Figs. 2A–B), 
whereas glandular trichomes were peltate or capitate (Figs. 
2C–F). Both these types of trichomes were common in the 
four species of the studied Tanacetum genus (Figs.2A–F). 
However, glandular trichomes are absent from the stem of 
all Tanacetum taxa. In additional, these kinds of trichome 
are very rare on the phyllaries of T. vulgare (Tab. 3), al-
though they are present on the leaves and phyllaries of the 
other taxa. Non-glandular trichomes especially are present 
in large numbers on both surfaces of leaves, phyllaries and 

stem in T. macrophyllum, T. parthenium and T. poteriifoli
um (Figs. 2A–B, Tab. 3).

Micromorphology of flower and cypsela

Glandular trichomes are generally abundant on the disc 
florets and ray florets of Tanacetum taxa (Figs. 3A–D). 
These kinds of trichome are the most common type and are 
observed in all investigated Tanacetum species. However, 
they are usually sparsely found on disc and ray florets of T. 
macrophyllum (Tab. 3). SEM showed that the disc florets 
have greater trichome density than the ray florets in Tanace

Tab. 3. Distribution of glandular (Gland) and non-glandular (Egland) trichomes on different parts of studied Tanacetum L. species. (–) 
denotes absence of trichomes, (+) denotes a few trichomes, (++,+++) denote increasing presence of trichomes, (*) denotes absence of 
character.

Plant material
T. macrophylum T. parthenium T. poteriifolium T. vulgare

Gland Egland Gland Egland Gland Egland Gland Egland
Stem – ++ – + – + – +
Adaxial leaf surface ++ +++ +++ ++ ++ +++ +++ +
Abaxial leaf surface +++ +++ +++ ++ + +++ +++ +
Phyllaries ++ +++ ++ + ++ +++ – ++
Disc floret + – + – ++ – ++ –
Ray floret + – ++ – ++ – * *
Cypsela + – +++ – +++ – +++ –

Fig. 2. Scanning electron micrographs (SEM) of trichomes of 
studied Tanacetum L. taxa: (A) eglandular trichomes on leaf of T. 
macrophyllum, (B) eglandular trichomes on phyllaries of T. mac
rophyllum, (C) glandular trichomes on the lower surface of leaf of 
T. macrophyllum, (D) glandular trichomes on phyllaries of T. 
parthenium, (E) glandular trichomes on the lower surface of leaf 
of T. poteriifolium, (F) glandular trichomes on the lower surface of 
leaf of T. vulgare.
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tum (Figs. 3B–D).Trichome density on disc florets is higher 
on the ovary than the corolla. The non-glandular trichomes 
are absent from the florets of the Tanacetum taxa studied 
(Tab. 3).

Surface characteristics and ornamentation features of 
the cypselas of 4 Turkish Tanacetum species are given in 
Tab. 4. In cypselas of examined Tanacetum species there 
are 4–8 ribs on all sides (Figs.4A–D). As evidenced in Tab. 
4, in all species studied here, the cypselas have glandular 
surfaces. However, in T. poteriifolium and T. parthenium 
glandular trichomes on cypselas are mainly situated be-
tween the ribs especially forming in order over the cypsela 
surface (Figs. 4A–D, Tab.4).

Discussion
The present study provides useful information on the 

anatomy and micromorphology of T. macrophyllum, T. 
parthenium,T. poteriifolium and T. vulgare. This is the first 
detailed anatomical and micromorphological report on the 
four examined taxa of Tanacetum. All taxa investigated in 
the present study were found to have the same general char-
acteristics as other members of the Asteraceae. Metcalfe 
and Chalk (1979) gave some information about general an-
atomical characters of the family Asteraceae. Some studies 
on Asteraceae reported the existence of secretory structures 
especially in the root (Bremer 1994, Heywood 1976). In the 

present study, we determined that T. macrophyllum has se-
cretory canals within the root cortex. Our findings are con-
sistent with those of Metcalfe and Chalk (1979) and those 
of some other studies of Asteraceae (Castro et al. 1997, Mi-
lan et al. 2006). The results in the present study indicated 
that there was a similarity in root anatomical structure 
among the taxa. However, in T. poteriifolium and T. vul
gare, the pith was occupied with large parenchymatic cells, 
whereas it was filled with primary xylem elements in the 
other examined taxa.

The transverse section of stem showed that the stem of 
investigated Tanacetum taxa has a well-defined collenchy-
ma layer in the corners. Metcalfe and Chalk (1979) reported 
that stems of many genera and species of the family Astera-
ceae have distinct collenchyma. It was also determined that 
this layer is more distinguishable and thicker in T. vulgare. 
As well as cortex, sclerenchyma and vascular bundles are 
the thickest in T. vulgare. A distinguishable endodermis was 
seen between the cortex and vascular bundle. Özörgücü et 
al. (1991) pointed out that endodermis is usually distinguish-
able in the stem of Asteraceae. The parenchymatic layer, 
which consists of elongated cells, in the stem of T. macro
phyllum is a useful character for distinguishing the exam-
ined species. Sclerenchyma was observed in the transverse 
sections of the four Tanacetum taxa as previously described 
by Melo de Pinna and Menezes (2002) and Stevović et al. 
(2010). In T. poteriifolium, pith in stem occupied a large 
place compared to the other species.

The studied species showed some anatomical differenc-
es in the leaf. In this study, it was seen that all the examined 
species have bifacial leaf types except for T. vulgare. Met-
calfe and Chalk (1950) pointed out that there was generally 
bifasial mesophyll in the family Asteraceae. Whereas in T. 
vulgare, the leaf is of the isobilateral type. Stevović et al. 
(2010) also reported that the mesophyll in T. vulgare is of 
the isobilateral type. Our findings are consistent with those 
of Stevović et al. (2010). The mesophyll of the studied spe-
cies varied according to the number of cell layers compos-

Fig. 3. Scanning electron micrographs (SEM) of glandular tri-
chomes of studied Tanacetum L. taxa: (A) on ray floret of T. 
parthenium, (B) on the disc floret of T. parthenium, (C) on the disc 
floret of T. poteriifolium, (D) on the disc floret of T. vulgare.

Fig. 4. Scanning electron micrographs (SEM) of cypselas of stud-
ied Tanacetum L. taxa: (A) T. macrophyllum, (B) T. parthenium, 
(C) T. poteriifolium, (D) T. vulgare.

Tab.4. Surface characteristics and ornamentation features of the 
cypselas of studied Tanacetum L. taxa. 

Taxa Surface and ornamentation characteristics
T. macrophylum 4–5 ribbed, sparsely glandular on the ribs
T. parthenium 6–8 ribbed, densely glandular in between the ribs
T. poteriifolium 6–8 ribbed, densely glandular in between the ribs

T. vulgare 6–8 indistinct longitudinal ribbed, glandular on 
the ribs
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ing the palisade and spongy parenchyma. In this research, it 
was found that all examined taxa had anomocytic stomata. 
In addition, unlike in T. macrophyllum and T. poteriifolium, 
which have hypostomatic leaves, the leaves are amphisto-
matic in T. parthenium and T. vulgare. Metcalfe and Chalk 
(1950) reported that there were both anomocytic and aniso-
cytic stomata in the family Asteraceae. These findings sup-
port those of Metcalfe and Chalk (1950).

The value of trichomes in identification of some mem-
bers of Asteraceae has been previously reported by some 
workers (Adedeji 2004, Ciccarelli et al. 2007, Majdi et al. 
2011). According to observations in the current study all the 
species examined here have eglandular trichomes on the 
stem and leaves, and glandular trichomes are not present on 
the stem. The glandular trichomes are absent on the phylla-
ries of T. vulgare only. Ciccarelli et al. (2007) reported that 
glandular hairs can be used as taxonomical characters in the 
Asteraceae. The secretion of terpenoids by glandular hairs 
was shown by several studies of this family (Pagni et al. 
2003). It was suggested that some volatile terpenoids may 
attract pollinating insects to flowers, while other may pro-
tect the plant (Kelsey et al. 1984). In the present study, the 
majority of the glandular hairs were found in disc and ray 
florets of the all taxa. However, this type of trichome is 
sparser in T. vulgare than in the other taxa. Our results show 
that within the flowers of the examined Tanacetum taxa, the 
disc florets contain higher glandular trichome density. Maj-
di et al. (2011) reported that trichome densityis highest on 
the disc florets, followed by leaves, while stems contain a 
lower density of trichomes in T. parthenium. These varia-
tions in the distribution of trichome forms in Tanacetum 
species can help to differentiate species.

The importance of cypsela characters such as the pres-
ence of ribs and non-glandular and glandular hairs has been 
previously emphasized (Bremer 1994, Abid and Qaiser 
2009, Akcin and Akcin 2010, 2014). According to Bremer 
(1994), cypselar morphology is very important as a distin-
guishing character in the classification of Asteraceae main-
ly at the generic and species level. The SEM investigation 
of the cypselas showed that the examined Tanacetum taxa 
have a glandular surface. Abid and Qaiser (2009) deter-
mined that the surface of cypsela in the Tanacetum species 
can be glabrous, papillate or glandular. The genus Tanace
tum is characterized by the presence of 4–8 ribs on all sided 
of the cypsela (Abid and Qaiser 2009). According to our 
studies, T. macrophyllum is characterized by 4–5 ribbed cy-
pselas, while 6–8 ribbed cypselas are found in the other 
taxa examined. In addition, the cypselas of T. poteriifolium 
and T. parthenium could be separated from the remaining 
species by the distribution of the glandular trichomes on the 
ribs. These species have glandular trichomes, especially 
present between the ribs. The present results confirmed 
those of Abid and Qaiser (2009).

In conclusion, some of the anatomical and micromor-
phological characters found in this study will provide use-
ful characters for distinguishing species in the genus Tana
cetum.
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