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Abstract: The anatomical features of the three species of the genus Lavandula L. (Lamiaceae) is very important to distinguish
and differentiate between Lavandula angustifolia Mill, L. dentata L and L. stoechas L. The results have shown that the leaf
blade was uniserial epidermis in L. angustifolia Mill, the adaxial epidermis have small isodiametric which covered with a very
thin cuticle layer, while in L. dentate the leaves were hypostomatic covered with a thin and striate cuticle layer, have diacytic
stomata and branched non-glandular trichomes but In L. stoechas L. the epidermis was one layer which was rectangular cells
has a thin cuticle. The glandular hairs were observed on both upper and lower epidermis.
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Lamiaceae family is the sixth largest angiosperm family
contain over than 236 genera and 7173 species distributed in
the world on both temperate and tropical regions (Abdel-
Hady and Gamil 2018). Lamiaceae plants are generally
aromatic and widely used as culinary herbs, like basil,
lavender, marjoram, mint, oregano, rosemary, sage, savory
and thyme (Alcione et al.,, 2017). Different species for
Lamiaceae family contain different types, distribution,
morphology, and density for glandular trichomes, that
considered important taxonomic characters traditionally,
taxonomy of plants based mainly on comparative
morphological features that the help in taxa delimitation and
identification. Lavandulais very important perennial shrub for
the family of Labiatae (Lamiaceae), species are used for
essential oils, that contain up than 300 chemical compounds.
The species belongs to family Lamiaceae can be
characterized using the presence of these secretion hairs.
The diverse kinds of glandular and non-glandular trichomes
is characteristic for Lamiaceae (Asmma and Raghad 2013).
The aim of the study is to study anatomical aspects of three
species of Lavandula for identification .

MATERIAL AND METHODS

Collection of the plants: The plant were collected from
different regions of Baghdad and between 2016-2018 during
the flowering period (spring). The plant were preserved in
special glass ampoules containing alcohol 70% for the
conducting the transverse anatomy section process.
Anatomical study: The transverse anatomy sections of
stems were conducted in the using hand section (Barbara et
al., 2018).

Trichomes study: The epidermis was peeled to remove the
trichomes from each part of plant species for identify their
typeswith the general shape and the number of cells
(Durdonaetal., 2020).

RESULTS AND DISCUSSION

Leaf Blade

Lavandula angustifolia Mill: The leaf blades was with
uniserial epidermis, the adaxial epidermis have small
isodiametric which covered with a very thin cuticle layer. The
leaf abaxial epidermis have a small cells. The vascular
bundles were collateral, the bundles for lateral veins have
four xylem and phloem vessels. The stomata were
anomocytic. So they are of different sizes. The trichomes
were found in the abaxial and adaxial surfaces.

Lavandula dentate: The leaves were hypostomatic covered
with a thin and striate cuticle layer, have diacytic stomata and
branched non-glandular trichomes. The cells in epidermis
are more sinuous from other species. The mesophyll was
dorsiventral with a large vascular bundle for the midrib
(Khansaa 2020). The xylem and phloem was forming the
vascular sheath, and a very small amount of collenchyma,
trichomes, capitate and pelleted glandular spread heavily in
this species.

Lavandula stoechas: The epidermis was one layer which
was rectangular cells has a thin cuticle. The glandular hairs
were found on both upper and lower epidermis. Hairs
branched and multicellular, 2-6 celled have smooth cuticle
(Heba et al., 2013). The leaves amphistomatic have diacytic
stomata. Bifacial and the palisade tissue 2 layer have spongy
parenchyma 3-4 layer. Vascular bundles were collateral,
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Fig. 1. Anatomical features of the three speciesL. angustifolia, L. dentata, L. stoechas a-c Anatomical sections
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Fig. 2. Light micrographs of variety of shapes of hairs spread over the epidermis of

the three species

485



486 Khansaa R. Al-Joboury

phloem was in the abaxial, xylem was in the adaxial direction.
Stem
L. angustifolia: The stem was square shape, with angular
collenchyma alternated the cortical parenchyma, so the
sclerenchymatic fibers developed on the edges for the stem.
It has been observed the capitate and peltate glandular
trichomes with striate cuticle (Fig. 1).
L. stoechas: The stem was rectangular and the epidermis
was one layer and have a thick cuticle layer. Hairs were
stellate, branched. 4 rows collenchyma tissue were found at
four angles, endodermis was flattened cells which distinguish
from its cortex parenchyma, so the pericycle have cylindric
multi-layered sclerenchyma. The complete cylinder of xylem
surrounded by phloem. The pith composed of
parenchymatous which covers a large area (Sevim et al.,
2019).
Trichome diversity: Trichome diversity have been
determined by using the light microscope. According to their
morphology features (Shan et al., 2008) were divided two
groups.
1.Non-glandular trichomes

-The simple non-glandular trichomes.

-The non-glandular multicellular trichomes.

-Stellate trichomes sparse stellate.
- Rough papillate.
2. Glandular trichomes multicellular

-Bifurcated glandular trichomes with different stalk lengths.
-Vesicular-capitate glandular trichomes.
-Bladde- like, head one cell, sessile, found in stem, leaves
and corolla (Fig. 2). Erect-capitate glandular
Peltate glandular trichomes.
The morphological similarity alone, was insufficient criterion
of delimitation for trichome types like taxonomic characters.
Despite the higher number for trichome types and subtypes
was known (Rajkumar 2020), their contribution for the
relationships in generic level was rather small (Kim and Lee
2000). Apart from the above mentioned, the analysis was
based in trichomes characters did not reveal any other
trends, that would be in congruence with results obtained
from different data. Glandular hairs, in the Lamiaceae, may
be present at the vegetative and floral parts. In the capitula
they were found at the receptacle, bracts, corolla and also on
the ovary.
This paper represents the comparative analysis for leaves,
stemsand trichome morphology for the three species L.
angustifolia Mill, L. dentata L, L. stoechas L. The species
contain a large variety of hairs and a dense like: non-
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glandular trichomes andglandular trichomes multicellular
which was bifurcated glandular trichomes, Bladde- like,
erect-capitate glandular and peltate glandular trichomes.
The stem, leaf anatomical and trichome features provide
useful characters for distinguishing the three species in the
genu.
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