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Abstract: The Lamiaceae family including 220 genera and 4000 species. This family has an important role as
a source of medicinal and aromatic plants of commercial important. The objective of this study, is to provide
a detailed description of the leaf, stem and petiole anatomy in 8 genus (Ballota, dracocephalum, Ivcopus,

marrubium, nepeta, ocimum, scutellaria and ziziphora ) of Lamiaceae family in West Azarbaijan m Iran. The
light microscope images of investigated taxa are presented for comparison.
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INTRODUCTION

The Lamiaceae family is on of largest and most
distinctive families of flowermng plants, with about 220
genera and almost 4000 species worldwide. This family
has an almost cosmopolitan distribution. Some genera of
this family have a great diversity in the Mediterranean and
C/SW (Hedge, 1986, 1992; Jamzad et al., 2003).

Lamiaceae are best known for the essential oils
common to many members of the family. These plants
have been surely used by humans since prehistoric times.
Evidence from archeological excavations shows that some
species of this family, which are now know only as wild
plants, has been cultivated at local scales in this past
(Ravera and Obon, 1992b). Some species of family are used
as food flavorings and vegetables (Naghibi et al., 2005).
The family Lamiaceae has an important role as a source
of medicinal and aromatic plants of commercial importance
(Kaya et al., 2000).

The taxonomic value of the mdumentum and its
importance in systematic and phylogenetic relationships
1s well known m Lamiaceae and such related families as
Verbenaceae and Scrophulariaceae (Abu-Assab and
Cantino, 1987; Cantino, 1992; Metcalfe and Chalk, 1950).

Glandular hairs are widely distributed over the aerial
reproductive and vegetative organs of plants of the
Laniiaceae, a family of great economic importance
and their structure has been investigated by many
researchers (Bosabalidis, 1990; Maleci and Servettaz,
1991; Servettaz er al., 1992; Bourett et al., 1994; Serrato-
Valenti et al., 1997, Kolalite, 1998; Ascensao et al., 1999,
Rapisarda ef al., 2001, Kaya et al., 2003).

In this study, we report a comparative study on leaf,
stem and petiole anatomy of some genera in order to
improve owr knowledge of their anatomy for systematics
and to help separate sumilar genera.

MATERIALS AND METHODS

The plant material was collected from different
localities in West Azarbaijan. Voucher specimens are
deposited at the Herbarium of the Science Faculty Urmia
University, Tran.

Living material was stored mn alcohol: Glycerin mratio
1:1 for anatomical studies. All sections were taken from
leaves, stem and petiole in the middle part of plants.
Transverse sections of lamina, stem and petiole and
surface preparations of leaves were prepared manually.
All sections were embedded in glycerin-gelatin and
examined with an light microscope with a camera lucida.
The length, width and frequency of the stomata were
measured with an ocular micrometer using the surface
section from upper and lower parts of the leaf epidermis.

RESULTS AND DISCUSSION

Leaf: Transverse sections of lamina and surface
preparations of both epidermises revealed the following
elements (Fig. 1).

The adaxial and abaxial epidermises of the leaf
consist of uniseriate oval, square and rectangular cells
in transverse section. Cells of the adaxial epidermis
were larger than those of the abaxial epidermis.

Covering trichomes consist unicellular and multicellular.
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Fig. 1. Trateverse sections of laming (A) Ballofa wgra subsp cuedica (B) Dracocephalum moldavica (2 Lycopus
curopacs (1) Marrubium parviflorum (E) Nepefa cafaria (F) Oeimum Basiliceon (3) Srufellaria phwcifida

subap pickieri (H) Ziziphora clinapodioldess

Multicellilar hairs more sbundant Glanddar type was
otdy it Ballofa migra subsp. curdica and nonganchl ar
exigtedin all species.

The somata were diacytic and anom ocytic in species,
astecorded in other genera of Laniacase by Inamder and
Bhatt (19723, A number of stomata per mm® of leaf on
abaxial swface has higher than those of the adawial
swface. & ramber of stomata range were 3241 on abaxial
epidertnis of Drarocephalmm moldavica and 35%lon
adaxal epidermiz of Sndellaria phowfifida & Hamit
subsp pichler per mm® The species exhibit chvious
differenices inlanina thickness, which ranges from 90-216
pit. The laminag were thinnest in Mo rabiion moldavica
(90 pm) and the thickestin Oeimesn Basiliczen (237 pd). In
all the tava irvwrestigated, leaves were dorsiventral expect
Smdellavia pirmaifids A Hamit subsp picklert and
Ziziphora clinopodioides that were isobilateral (Tahle 1.
Tryrpe of vasoular bundle in all species was collateral.

Stem: Transverse sections taken from the middle pat of
the stetrs were obeerved asfollow s (Fig. 2).

Inall species, the epidermiswas composed of a single
layrer. The collenclirma tissue was located imemediately
utider the epidermis and in corners was thicker  than
betweenn cortiers. The shape of collenchyama cellis ovoid

i

Parenchyma tissue was located under the collenchirma
cell. The species exhibit obrvious differences in mamber of
layers on collenchyma, parenchyma tissie and also
manber of vasoilar tandle (Takle 2.

Petiole: Dietcalfe and Chalk (1979 pointed ot that in
maty families, especially in Lamiaceqae, the stractore of
the peticle wasimportant in terimn s of tar onomy. Epddertnis
was single layered. Collenchana was located under the
epidermis. Cortex consist of large parenchurma cell There
was a large vasmular bunde in the median region of the
petiole and small bundle were presert on both sides of
thiz bundle.

& rumber of layers collenchiana and parenchiyma
were different in all species. A mumber of layers
collenclrrma in Marrubiiem parvifforum (3-8 layers) and
Ziziphora clinopodicides (1-2 layers) were the highest
atid the least, respectively. Also, Nepefa cofaria with 6-2
layers and Ballofa »igra subsp curdica with 1-2 layers
have the lighest and the least mamber of layers
patenicharma, respectively (Table 3.

The highest munber of latge and small wasodar
bundles atd the least exist in Dracocephalion moldavica
(3-67 atd Nepefa cafaria (142), respectively (Fig. 3.
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Tabk 2: Owemrear of stein shatornical characters of spec i s mder Fwrectization

D romriber of collerwboana hyrers I voxriber
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Tabk 3: Owerresr of petiole sthatoenical characters of spec i s mder Teestization
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Species Tuledian regiomn Sides Colleruchopig Parenchoiha
Falio wgra aihep, curdica 2 2 4-5 1-2
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Lo eumaphanus 4 3 34 4-5
Jefmruinm paryiflovies 4 2 5-0 6-7
DEpe i sateria 2 1-2 3-4 6-8
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i ube Depia prrpacatiftidn oubep | prichlert & 1 3 2-3
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Fig &

Trangvrerse sections of stem: (&) Ballofa nigra subsp cwrdica (B) Dracocephalum moldavica (T Lycopus

curopasus (1) Marrubium parviflorien (E) Nepefa cafaia (F) Ocirmem basiliceen (30 Stufellaria pimicaifida

subsp pickleri (H) Ziziphora clinopodion-des

The internal stractwe
investigation indicate a unigque similarity in their
anatomical characters in spite of belonging to different
genetra &g, in leaf mideib region, al species having a
ground  tissue  consist  of  lamellar  collenchyna
patenclyma cells awrounding the wasoular bundle, the
vasoular tissue was on vascular bundle arched to
rounded,  the mesophydl at the intercostal reglons
diff erentiated into palisade type cells and spongy type
cells. In all species studied, stomsta type  was
atnpld stom atic except Ballofamigra subsp cupdicn.

Latellar collenchima located at  stem angles
and parenclrma cells in between of angles are present.

of the species under

65

The cortex is characteristic with a bundle sheath foll owred
by outer phloem fibers, mostly as strands well deweloped
at the angdes Pith, is characteristic with a polygona
hotm ogetios par enchorm ous cells,

In petiole, type of vasolar bundle in all species is
collateral, collenclirma tissue located wnder the epidermis
and also, parenchima  tissue  located under  the
collenchirma tisaue,

Ity spite of the sitnilarityin moost epd dermal atd internal
ahatotnical  characters  of  these  species  utder
ifvestization the results show that the & germis that is
growing naurally in the West Azerbaiian can be divided
in 3 growps. Group 1: This group incdudes 5 species:
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Fig 3: Transverse sections of petiole (A) Ballofa wgra subsp cwrdica (B) Dracocephalim moldavica (2 Lypcopus
europaads (LN Marrubiom parviflorum (E) Mepefa cafaria (F) Oeimean besilicem (3 Stufellaria pirsicifida

subsp pichleri (H) Ziziphora clinopeodioi-des

MNepetfa cafaia  Dracocephalion  moldavica  Lyeopus
curopaews,  Ziziphora  clmopodicides  @d Oecimum
Easilicum, These species are characterized by presence
of nonglatchilar, unbranched trichomes, a fmber
of parenchyma and collenchorma  layers of  petiole
atd stomata frequency in aderisl and abavial swface
(9241 -32+] mm™).

Thiz group catn be divided in 2 subgrowp with
referenice to amunber of vasolar bundle in stem | length
and width of stohata subgrogp 1 including Nepefa
cataria Dracocephalum moldavica Lycopus ewropasis
atd Zimphora clinegpodicides and subgroup 2 including
Ocimum Besilicum, Group 2 This group cortaing the 2
species of Marrubium pearviflowen and Ballofa »wigra
subgp curdica which are characterized by mumber of
palisade parencherma (1- seriate), lamina thickness and a
tunber of collenchyma layers. Group 30 This group
including  Scufellarin  phmafifida A Hanid subsp
pifcheri, which is characterized by a leal type
(isobilateral), stomata frequency (314£1-354]1 mm™.

COMNCLUSION

211 these taxa in growp 1, except Ooimuen have been
clagsified as members of the Mertheae by Cantino (1992
and Canting & . (19920, Within the tribe Mertheas, the
anatomical stodies show that at least 2 subgroups are
present (subgroup 1 and &), which do not correlate with
former classification that were based on flower, pollen,
embryo of seed morphalogy.

Howesrer, all the taxa in group 1 have been classified
as metmbers of the subfamily Nepefordense, the group
2 and 3 have been classified as members of the
subfamily Lamicideae and Sfellarioideas, tespectively.
Howewer, dividing these taxa in 3 groups agreed with
Canting ef @l (1992,

i
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