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Abstract---The current study included a comparative morphological
and anatomical study of leaf epidermal cells with cross-sections of
stems and peduncles of different types of plant species belonging to
different families. The study included six species: Capparis spinosa,
Lantana camara, Mentha piperita, Eucalyptus camaldulensis, Hosta
Venusta, Rumex vesic . The formal anatomical study of these species
is very important to distinguish between them, as samples of the
study were collected from the Bab al-Moadham area in Baghdad. And
the diagnosis of species within the same family, and this research
included pictures of field samples collected from different and multiple
sites within Baghdad and some of its surrounding areas, and included
many pictures of the sections that were studied for the different plant
organs as well as many tables, and the results of this anatomical
study were discussed, especially what is Related to the environment of
these species. In this research, the phenotypic and anatomical
characteristics of three species belonging to different families were
studied: the oleander belonging to the family Oleander, the Nabek
belonging to the Sidra family, and the caper belonging to the Qabar
family. The six species were compared morphologically and
anatomically. The results showed that some phenotypic and
anatomical characteristics of the stems, leaves, and peduncles have a
good taxonomic value to distinguish between these species, and these
characteristics are the length of the stem, thickness and color, as well
as the shape of the blade, length and color, and the study of the top
and edge of the blade, in addition to the shape of the stem and
thickness of the columnar layer. The spongy shape of the leaf, as well
as the heterogeneity of epidermal cell shapes in the leaf and stem, and
the stomatal index of species.
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Introduction

Capparis spinosa is a plant belonging to the Capparaceae family. It is distributed
in different climatic areas of desert areas in the form of a shrub or creeping plants
(1). This plant is considered a medicinal plant as it is used in the treatment of
renal colic and the treatment of rheumatism (2). The type Lantana camara
belongs to the family Verbenaceae, the enamel plant is an aromatic shrub with
coarse leaves (3) This plant is useful in the treatment of rheumatism, and the
leaves are also used as an antiseptic for wounds and treatment (4) The species
Mentha piperita, peppermint spp. Mentha is one of the most important perennial
aromatic plants, and it belongs to the family Lamiaceae, and mint is a perennial
herbaceous plant with serrated leaves and square-shaped stems, and has a
strong aromatic smell and purple flowers (5). Tropical (6) is a perennial evergreen
tree, which has a high drought tolerance and ability to adapt to diverse climatic
conditions and soils, which makes it popular (7). Parallel sweating is carried on
an erect aerial stem (8) This species is characterized by its medicinal and
aromatic importance, in addition to the fact that wild species are considered as
livestock feed (9) As for the type Rumex vesicarius, sorrel, acidosis, belongs to the
Polygonaceae family, the buckwheat family, and western sorrel is the original
home of Western Australia. Asia(10) It is a semi-succulent annual pale green
herb, branching from the root, the plant is grown as a vegetable(11). It flowers
and bears fruit in January and March, respectively (12) and this plant is of
medical importance as it is anti-microbial and anti-fungal (13) and shows viral
and anti-cancer activities and reduces blood sugar and cholesterol levels (14) (15)
and also anti-diarrheal(16).

Materials and Methods

Fresh specimens of the studied plants were collected from different parts during
flowering period from 2021-2022. Then cut into small pieces and fixing in [AA for
zuhrs (17),then washed several times with 70% ethyl alcohol and maintained in it.
Sections prepared according to -19 ( 18), with some modifications. Some of
sectioning were stained with sufranin : glycerin mixture 1:10 .

The Results & Discussion: Morphological study

The species studied in this research are trees like Eucalyptus camaldulensis,
shrubs like Capparis spinose, Lantana camara and herbs like Hosta venusta,
Rumex vesicarius, Mentha spicata. It was clear that the characteristics or
characteristics of the six species differed clearly in the length of the flowering sub-
stem, where the maximum value of the sub-stem length in the species Eucalyptus
camaldulensis was (285), while the lowest average of the stem length was (70) in
the Capparis spinose species, And the stem is erect in most species, or it takes an
oblique position in its growth upwards ascending or grows flat on the surface of
the soil with a raised top, as in the type Capparis spinosa, hollow or solid, and the
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stems are simple or branched from the base, such as Hosta venusta, Rumex
vesicarius, the stems are leafy in all species and the bases of the stems and the
upper parts of the roots are woody in most species except for Hosta venusta,
Rumex vesicarius.

As for the outer surface of the stem, it is striped with prominent ribbed lines
extending along the leg, and the skin may be smooth without bristles and thorns,
as in the species Mentha spicata, Eucalyptus camaldulensis, Lantana camara
Hosta venusta, Rumex vesicarius. As for the stems that contain small thorns, as
the two species Ziziphus spina - Christi and Capparis spinosa. The stem colors of
the species under study also varied, as the results showed that the species
Capparis spinosa, Mentha piperita had a dark green stem color, while the species
Eucalyptus camaldulensis, Lantana camara, Hosta venusta, Rumex vesicarius
had a light green color. The results showed that the stems are of taxonomic
importance in terms of their shapes. And the nature of its branches and its
timing, so it can be used in isolating and identifying species, and this is in
agreement with the study (20) and the study of Podlech (2007), as in (Table No. 1).

Table 1
Quantitative and qualitative characteristics of the stems of the studied species,
measured in millimeters

the color fﬁiiiiess Jig leg length /mm Species

ldark green (228_ 3) (7500_75) Capparis spinosa

dark green 2’;26_ K (224200 —259) Lantana camara

dark green (22 5_ 3) (22203 —250) Mentha spicata

light green (227_ 4) (228550 —300) Eucalyptus camaldulensis
light green (55 4_ 6) (222250 -230) Hosta venusta

light green 24 8_ 5) (119800 ~200) Rumex vesicarius

Leaf: The leaves of the species studied in this paper are characterized by being
simple, full-edged Entire or lobed, and the shape of the entire simple leaf blade
varies. Lantana camara the leaf shape is Apiculate, in the species Mentha piperita
the leaf shape is Acute, in the variety Hosta venusta it is wavy almost heart-
shaped, and in the variety Rumex vesicarius is ellipsoidal. The edge, tip, and base
of the leaf blade vary according to the type of plant. It may be Entire, Sinuate,
Acute, Obtuse, Petiole, or Sesile. Leaves are often distributed on the stem in
alternate arrangement, found single. Solitary or fasciculate at one node, and
leaves clump. (Table No. 2).
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Table 2
Quantitative and qualitative characteristics of the leaves of the studied species
measured in millimeters

blade . blade blade .

color blade base | blade tip blade edge width length blade shape | Species

dark | e obtuse ciliate 3-10 4-18 obtuse Ceigoniis

green (6.5) (11) spinosa

dark attenuate mucronate serrulate 1-3.5 5-12 obtuse Lantana camara
green (2.25) (8.5)

cgifgé(n attenuate mucronate serrulate 2-4 (3) (57_ 15()) obtuse Mentha piperita
light 2-5 4-15 Eucalyptus
green attenuate obtuse serrulate (3.5) (9.5) obtuse camaldulensis
light . 1-3.5 5-12 Cuneate-

green attenuate obtuse entire (2.25) (8.5) oblong Hosta venusta
light cuneate obtuse Eliptic 2-4 (3) 4-18 Eliptic Rumex:

green (11) vesicarius

Anatomical study

The epidermis (stomatal complexes): Table No. (3), panels (1, 2). Upper epidermis:
From the results of the table for plants in the current study, it is noted that the
highest rate of stomata length reached (18) in the species Lantana camara, and
the lowest rate was (7.2) in Capparis spinosa, while the stomata width reached a
maximum rate of (12.3) in Rumex vesicarius The lowest rate (4.8) was in Capparis
spinose. As for the stomata index, its highest rate was (66.6) in the species
Lantana camara, the lowest rate was (2.5) in Hosta Venusta, and the stomata
frequency reached the maximum rate (41.4) in Capparis spinosa, and the lowest
rate was (4.6) in Hosta Venusta.

Lower epidermis: (Table 3) showed me the highest rate of stomata length reaching
(13.6) in the species Eucalyptus camaldulensis, and the lowest rate (7.2) in
Capparis spinosa, while the stomata width reached a maximum rate (11.6) in
Hosta Venusta While the lowest rate was in Capparis spinose it reached (4.8),
while for stomata index it reached the highest rate (62.96) in the species Lantana
camara, while the lowest rate was (3.6) in Eucalyptus camaldulensis, and the
stomata frequency reached the maximum rate (14) in the species Lantana
camara, and the lowest rate was (1.3) in Rumex vesicarius. The variation in the
value of stomata frequency may be in response to certain environmental
conditions such as drought, humidity, or intensity of illumination, and this was
confirmed by (21) which mentioned that the stomata frequency varies greatly and
that this variation exists in different parts of the same leaf as well as in different
leaves of the same plant, as it is affected by Environmental conditions, as the
small size of the stomata and the increase in frequency may be a kind of
adaptation against drought conditions, because it increases the plant's ability to
regulate the transport process (22). (23) confirmed the existence of a direct
relationship between the stomata frequency and the intensity of illumination, as
the stomata frequency increased with the increase in the intensity of illumination.
Hosta venusta, Rumex vesicarius, Capparis spinosa, and caduceus in the species:
Eucalyptus camaldulensis, while in the species Lantana camara and Mentha
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piperita. The study also showed the presence of three types of stomata complexes
in one leaf whose presence varies according to the species of the genus, the first
type: Anomocytic, in which no auxiliary cells are distinguished in the epidermis,
which is characterized by the type Hosta venusta. The second type: Anisocytic
type, consisting of three cells of unequal size, one of these cells is smaller than
the other two cells that vary in size and includes the types: Capparis spinosa,
Mentha piperita, Rumex vesicarius, and Lantana camara. The third type is a
staurocytic stomata that is found in Eucalyptus camaldulensis. It was found that
the types of stomata patterns and the shape of epidermal cells in different types of
a number of plant families, and that the correlation between the traits proves the
existence of a strong base due to which classification and helps isolate the
different species (24).

Table 3
Shows the characteristics of the upper and lower skin
Frequency | stomata guide lower skin upper skin Species
rate
lower | upper | lower | upper | stomata | stomata | stomata | stomata
skin skin skin skin width length width length
8 -|(B0 -|52.38 |55.5 4-6 5-10 .
(16) (50) L 8 ) (7 9 ) (4-10) (5-10) Capparis
12.6 41.4 ) ’ 4.8 7.2 spinosa
10 - | (17 -|62.96 | 66.6 4-10 9-18
(17) (10) (6 9 ) (12 ) (6-12) (8 —20) Lantana
14 12.4 ) 9.4 18 camara
(150) - (150) -1 44.1 16.6 (190—512) (11202— 14) 9-12) ©-11) Mentha piperita
3 73 ’ ’ 10.5 10.2
9 |22 -|74 16.6 9-12 10-18
(13) 235) (10 5 ) (13 6 ) (6-10) (10 — 18) | Eucalyptus
10.8 27.9 ’ ’ 8.4 13.6 camaldulensis
(1 -|@4-5) |3.6 2.5 (11-12) | (11-14) 3 3
2) 4.6 11.6 12.3 (9 - 12) (10 —14) Hosta venusta
13 10.3 12.5
6 -|(6 -]222 16.6 9-13 9-10
g) (10) (10 - ) (9 6 ) (11-14) | (9-10) Rumex
” 8 ’ ’ 12.3 9.6 vesicarius
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Panel 1. Quantitative and qualitative characteristics of the lower and upper
epidermis and stomata of the leaves of the species under study less than 40x.
Zoom

The cross section of the leaf blade: (Table No. 4) shows the data of the cross
section of the leaf blade. You can also refer to panel No. (3)

The results obtained for the vertical sections of the leaves of the laminae of the
studied species showed many variations in the thickness and shape of the
epidermal cells of the studied species. The results showed that it had a simple
epidermis and a uniseriate consisting of cells of oval to ovoid elongated shape in
the species Rumex vesicarius, Capparis spinosa, Lantana camara. Whereas, in
Mentha spicata, Eucalyptus camaldulensis, these cells were circular to oval in
shape, while in Hosta venusta, these cells were circular to oblong. The cells are
surrounded from the outside by a protective waxy cuticle layer. The species dealt
with in the current research differed slightly in the thickness of the dermis. It
became clear from the results obtained from the current study that the difference
in thickness of the dermis layer may be due to genetic characteristics specific to
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the species and not only in response to environmental conditions and this belief is
reinforced.

This is what was explained by (25) when studied, as the plant was characterized
by a thick epidermis, despite its presence in low environments. This layer showed
a slight variation in its thickness among the studied species (Table No. 4). The
maximum thickness of this layer was (5) in the species Eucalyptus
camaldulensis, while the lowest average thickness of this layer was (0.6) in the
species Hosta venusta, and the medium tissue Mesophyll of the leaves of the
species studied was upper palisade parenchyma and lower spongy parenchyma,
and the leaves in these species are described as bifacial, i.e. in the case of the
presence of the columnar cells under one surface, except for species Eucalyptus
camaldulensis and Hosta venusta, in which the leaves were bifacial One is located
under the top surface and the other is under the bottom surface of the leaf.

The paper in this case is described as mono-facial (that is, in the case of the
presence of columnar cells under the top and bottom surfaces) or that it is similar
in two faces. The stratum corneum cells are usually located on the upper side of
the leaf surface. The cells of the columnar and spongy layers showed a clear
difference in the number of rows of cells and in terms of their thickness. In these
types, the cells of the mesophyll layer take a compact shape and tend to
perpendicular to the surface. They consist of two to three rows of cells. The
highest average thickness (18.3) was in Hosta venusta, and the lowest rate was
(7.2) in Mentha spicata. As for the cells of the spongy layer, they also differed in
the number of rows and thickness among the studied species, as the number of
rows in the species varied. The number of rows of cells in the spongy layer
reached 3-4 rows, and the highest rate was (15.6) in the type Rumex vesicarius,
and the lowest rate (8.6) in Type Capparis spinose.

As for the type Rumex vesicarius, the cells of the spongy layer were compact and
compressed on top of each other and with few interstitial spaces between them.
The leaves of the species studied in this research have a medium texture of a
unifaceted type, except for the species Capparis spinosa, Lantana camara, which
had a medium texture. It is of a bi-faceted type and this corresponds to what was
mentioned by (26) and (27) that the intermediate tissue of the leaves of this family
is either bi-faceted or uni-faceted, and these types can be separated from other
species by adopting this characteristic, i.e. dividing species into two groups in
terms of Being single or bi-faceted, the number of vascular bundles ranged
between the studied species, where the maximum rate of bundles was (3.2) in the
type Lantana camara, and the lowest rate was (0.6) in the type Hosta venusta,
and it should be noted that these vascular units It has been organized in the form
of regular and ordered rows, sometimes separated by parenchymal cells, and for
all the types studied.



5 s cross section of a sheet of
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Panel 2. Cross-sections of the leaves of the species under study

10613



10614

Table 4
Shows the cross-sections of the leaf blades of the studied species
vascular bundles Cuticle blade Species s
its shape | showit | length | their thickness | Thickness | thickness
number of of spongy
Amadiya | layer
layer
40 -|(50 - 1
crescent (1-2) (3-5) (10-20) (7-10) Capparis
110) 130)
shape 1.5 4.2 13.7 8.5 spinosa
75 100
(10 -|{ @0 - (1-2) 2
circular 2-4) (7 - 20) (5-12) Lantana
80) 110) 1.3
or arched 3.2 15 9 camara
43.3 70
circular B35 -|(@®60 - Mentha 3
(1-2) (2-3) (5-10) (5-12)
or 150) 90) piperita
1.5 2.4 7.2 8.6
elongated | 111.6 | 73.3
(20 -| @40 - 4
(1-1) (4-6) (4 - 10) (8-15) Eucalyptus
circular 72) 120)
1 5 6.6 10.4 camaldulensis
45.6 96.6
25 - 5
(7 -10) (1-3) (0.5-1) (10-30) (10 - 20)
circular 35) Hosta venusta
8.7 2 0.6 18.3 14
30.5
(100- (110 - |(1-2) 6
(1-3) (10-13) (13 -20) | Rumex
circular 110) 130) 1.3
2 11 15.6 vesicarius
103.3 | 120

The cross sections of the stems

The cross-sections of the stems, which were taken from about the middle of a
flowering stem, showed important differences in the characteristics of the stems
of the species under study, and these differences are represented in the thickness
of the cuticle, the thickness of the epidermis, the thickness of the epidermis, the
exodermis, the thickness of the bark, the shape of the vascular bundle, and the
number of wood arms. (Table 5), plate No. (4). The shapes of the stems of the
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species differed, where the stems were circular and semi-circular, including the
type Capparis spinosa, and the shape of the stem was circular with depressions
in the type Rumex vesicarius, which was distinguished by the fact that the
section had clear protrusions confined by peripheral depressions, and the shape
of the stem was rhombic and includes the type Eucalyptus camaldulensis, and
the shape of the stem is square It includes the species: Lantana camara, Mentha
spicata, the shape of the leg is semi-circular, winged in the species Hosta
venusta. The cuticle layer appears in the transverse section in a smooth, flat
shape in the species Eucalyptus camaldulensis, Hosta venusta, while in the rest
of the species it appears in the form of serrated and contains simple protrusions
or lines and varies in thickness between thin in species to thick in other species
and as shown in (Table No. 5)

The species Eucalyptus camaldulensis recorded the highest rate of cuttlefish,
reaching (4.4) micrometers, while the lowest rate of cuttlefish reached (1)
micrometer in Lantana camara. These differences in the thickness of the cuticle
layer may be due to the environmental conditions to which these species were
collected in different seasons of the year, as all species lived and existed in almost
dry or semi-dry conditions; Therefore, you need a thick cuticle layer to prevent
water evaporation, so that the plant tissues are not exposed to wilting and drying.
This is consistent with what was mentioned by (28) and that the explanation for
the increase in the thickness of the dermis represents a response to drought
conditions, and accordingly the species that live in dry or semi-dry environments
with thicker dermis than the species that live in low and humid environments. As
for the species that had the same thickness as their dermis, where their dermis
was of medium thickness, they were found in agricultural environments (29) The
epidermis layer shows in the transverse section a clear contrast in its thickness
and shapes of its cells and the cuticle layer that covers it, and the cells of the
epidermis layer were Uniseriate except for Lantana camara, Mentha spicata,
Rumex vesicarius, and the shapes of epidermal cells appeared circular to
elongated in all species. The highest average skin thickness was in Rumex
vesicarius and reached (14.4) micrometers, while the lowest rate was in Hosta
venusta type and reached (4) micrometers .

The epidermis is followed by the Cortex region, which is the cylindrical region
located between the epidermis and the vascular cylinder (30), which in turn
differed in thickness according to the different studied species. (8) Micrometer.
The cells of the cortex in the two types Rumex vesicarius begin with a row of small
spherical cells, and this is a feature that distinguishes these two types from other
types. The cortex of the species under study was characterized by that it
consisted of several rows of collenchyma cells that increased in the area of the
corners or protrusions, and decreased in number and thickness in the areas
connecting those protrusions. . The number of rows of collenchyma varies
between the species under study, as the number of rows in the species
Eucalyptus camaldulensis ranged between (12-18) rows, while in the species
Lantana camara, the number of rows of collenchyma ranged (5 - 7) and in the
species Rumex vesicarius it reached (4 - 8). The collenchyma in these species is of
angular or lamellar type, and the colchemia, which is distributed in a continuous
ring, was distinguished by the species Mentha piperita Capparis spinosa, Hosta
venusta, as well as by several rows of thin-walled parenchymal cells between
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which there are spaces between them in all the species studied. And they also
differed in their number, as the shapes of these cells were spherical in the type
Mentha piperita ranging from (1-3) rows, while these cells were semi-spherical to
tetrahedral in the type Lantana camara, where the number of rows of
parenchyma ranged from (1-4) Also, the type Aerenchyma parenchyma was seen
in Capparis spinosa, where the number of parenchyma rows ranged between (2-4)
rows, as well as in the type Eucalyptus camaldulensis, and the number of
parenchyma rows ranged (1-6) rows. Hosta venusta (1-2) rows.

As for the vascular tissue or the vascular cylinder, it is in all the studied species
in the form of a ring of vascular bundles of alternating size, i.e. small and large in
size, and these bundles are linked to each other by means of vascular elements,
which are more numerous and crowded. These vascular bundles differ among the
studied species in terms of their numbers in the stem section as a whole. The
maximum number was (26-30) in the species Mentha spicata, and the lowest
number was (7-10) in the species Eucalyptus camaldulensis. The species also
differed in the number of wood arms, the maximum rate of wood arms was (10.4)
in Eucalyptus camaldulensis, while the lowest rate was (3) in the species Mentha
piperita. The shape of the vascular bundles was circular in the two species Hosta
venusta, and it was in the form of a crescent-shaped cap in the species Capparis
spinosa, and they were in the form of elongated elliptic in the species Lantana
camara and Mentha spicata, and they took a broad crescent Widley shape in the
species Eucalyptus, and in the species Eucalyptus. Rumex vesicarius The
vascular bundles are circular in shape, slightly elongated.

Table S
Qualitative and quantitative characteristics of the cross-sections of the stems of
the studied species measured in micrometers

Epidermis
vascular bundle Cortex | thickness
Phloem Cuticle
thicknes | Number Paranchym Numb | Cholench thicknes
s arm Number Number | a thickness er | yma Cortex s
xylem vascular | Paranch Chole | thickness .
thickness
bundle yma nchy
ma
@5 - e
a5) 3-4) 19-13 42 (58-30) K& | (110-130) (5-15) (5-8) (2-5) Capparis
35 3.4 25 s 120 8 5 3 spinosa
5
(5-15) | (5-10) B B (39-13) B (35-43) (5 - 10) (4 - 10) (1-1) Lantana
10.2 7 15-10 4-1 26 7-5 39 7.2 6.2 1 camara
i s
(1-5) | (8-14) 30-26 31 (30-25) sy (24-48) (5 - 20) 4 -6) B-4) Mentha
3 10.7 27.5 ddls 36 10.6 S 3 spicata
5
Eucalyptus
(7-15) | (8-16) B B 30-26 | - 12 (30-20) (8 - 25) (5-11) (3-6)
10.4 13 10-7 6-1 28 18 25 13.6 8 4.4 | camaldule
nsis
(10 - e
30) (3-5) 18- 12 oo1 41-36 J (34-22) (12 - 20) (3-5) (1-3) Hosta
20 4.2 38.5 s 28 15 4 1.7 venusta
5
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(12

20)
15.2

(5-8) _ _ 32-28
63 20-15 4-2 0

(32-27) (15 - 35) @ - 30) 2-4)
29.5 29 14.4 2.6

Rumex
vesicarius

] ntha piperita

(x 10)

leg cross sectionof Lantana camara
(x 10)

leg cross section of - Hosta venusta leg cross section of ~ Eucalyptus leg cross section of Rumex vesicarius
(x4) camaldulensis (x4)
(x 10)

Panel 3. Cross-sections of the stems of the species under study
Leaf petiole

The transverse sections of the leaf stalk that were taken from the basal or (lower),
middle and upper parts of it showed a heterogeneity between the species that
were studied. In general, the leaf stalk section differs in terms of shape, intensity
of curvation, as well as in the number of vascular bundles (which appear in the
form of an arc) Gradually from bottom to top. The stem segments of the studied
species were distinguished by several shapes, including oval to elongated ovule in
Capparis spinosa, Mentha spicata, Eucalyptus camaldulensis, heart-shaped in
Rumex vesicarius, Hosta venusta, the stem takes a round-winged shape, and in
Lantana camara circular shape. The cross-section of the stalk consisted of an
uneven outer layer called the dermis or the cuticle, with an average thickness of
between (4.8) um as a maximum in Eucalyptus camaldulensis and (0.5) um as a
minimum in the species Hosta venusta. Cubic to elongated (Cubical-Oblong)
interspersed in most species with the bases of simple bristles.

The average thickness of the epidermis was recorded (36) micrometers in the
species Hosta venusta as a maximum to (4.6) micrometers in the two species
Lantana camara as a minimum, then it was observed that layers of cortex tissue
were observed. Cortex, and the results showed that the highest rate of crust layer
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thickness was (105) in Hosta venusta, while the lowest rate of crust layer
thickness was (11) in Eucalyptus camaldulensis. Rows of parenchymal cells were
found that differed in their number and shapes according to different species, as
the highest rate of bundles (3) was in the two species Hosta venusta and Rumex
vesicarius, where the vascular bundles were distinguished by being separated
from each other in the form of two vascular bundles, one small and the other
large. The average in the two species Capparis spinosa and Mentha spicata was
(1) one vascular bundle. The number of transporting vessels in each arm was also
calculated. The highest rate was in Hosta venusta (10.4), and it was (2.2) in

Rumex vesicarius as a minimum.

Table 6

Qualitative and quantitative characteristics of the cross-sections of the stems of

the studied species measured in micrometers
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vessel | xylem er | thickn ma X | ess . Species
: vascular Chol . . thick
s in Paran | ess thickn | thick
bundle ench ness
each chyma ess ness
yma
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3 (10 - _ 25 - (10 -] (5 - (1 - | Cappar
B g [ 4-5 |40) |- |- |30) |12) |3 |is
) 13.8 31.6 19 9.4 2 spinosa
B (1s - 3 (60 - (30 - (10 - B (1 - | Lantan
(53 7) 20) (118 3) 3-5 85) 3-4 | 45) 30) f6 6) 2) a
17 ) 73.3 37 17 ) 1.8 camara
B (14 - 3 (80 - 60 -|(10-|(6 -2 -
f’ < 6) | 29 (11 1) 6-8 [100) |5-6 |80) 22) | 10) 5) szeﬂfffg
' 15 90 70 13.8 |8 34 | P
a_n |10 ~|a_q 90 - 70 -8 -|@8 -|@ - gtubfsaly
5 4 16) 58 5-6 100) 7-8 | 85) 15) 11) 0) camald
) 12.4 ) 95 78.3 11 9.2 4.8 .
ulensis
& -0 - (1-4) (18 - 95 - | (20 - Hosta
15) 25) 3 1-2 20) ---- ---- 125) | 55) 0.5 venust
10.4 17.5 19.1 105 36 a
3 3 B (20- (50- (15 -1 (15 —-|(2 -| Rumex
PN 2-3 [50) |2-3]60) |45 |32 |4 | vesicari
) ) 36.6 56.6 33 23 3 us




10619

collenc bundle

hyma

M e 4 st e

Panel 4. Cross-sections of the stems of the species under study

Crystals

It was found through the current study that there are three types of crystals
found in some parts of some studied plants. The first type is the stellate crystals,
which were observed in the species Lantana camara, where crystals appeared in
the stem part and a cross-section of the leaf, while in the type Eucalyptus
camaldulensis, they appeared in the stem, peduncle and cross-section of the leaf,
and for the species Rumex vesicarius, a star crystal appeared in the cross-section
of the leaf. As for the second type, they are stylus crystals. They were observed in
the stems of Hosta venusta, where the rate of crystals reached (23.3) crystals, and
the spheroids appeared in the stems of Rumex vesicarius, where the rate of
crystals reached 17. As for the third type, it is the spherical sphaeroplast crystals,
which were found in the stems of the type Rumex vesicarius, and the average
crystals in it were (55) spherical crystals.
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Panel 5. Crystals in sections of the species under study

Conclusions

The phenotypic and anatomical characteristics are of great importance in
diagnosing, classifying, separating and isolating taxonomic ranks.

The study also showed the presence of three types of stomata complexes in
one leaf whose presence varies according to the species dependent on the
genus. The first type is: Anomocytic, in which no auxiliary cells are
distinguished in the epidermis, which is characterized by the type Hosta
venusta. The second type: Anisocytic type, consisting of three cells of
unequal size, one of these cells is smaller than the other two cells that vary
in size and includes the types: Capparis spinosa, Mentha piperita, Rumex
vesicarius, and Lantana camara. The third type is a staurocytic stomata
that is found in Eucalyptus camaldulensis.

The vascular bundles were distinguished by being separated from each
other in the form of two vascular bundles, one of them small in size and the
other in large size, and the lowest rate was in the two species Capparis
spinosa and Mentha spicata.

The cells of the epidermal layer were uniseriate except for Lantana camara,
Mentha spicata, Rumex vesicarius, the cells of the epidermal layer were bi-
TOW.

The presence of stellar, spherical and needle crystals was found in the
sections of some species.
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