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In this research , cuticular with epidermal anatomical characters were described , as
well as the anatomical features of stems and leaves for ten wild species belong to Amaranthaceae
and Compositae in Iraq. The species belong to Amaranthaceae were: Amaranthus blitum L., Beta
vulgaris L., Amaranthus viridis L. , Atriplex prostrata Boucher ex DC. and Chenopodiastrum
murale (L.) S.Fuentes, Uotila & Borsch. While the species belonging to Compositae were: Lactuca
virosa Habl., Crepis vesicaria L., Senecio peregrinus Griseb., Crepis capillaris (L.) Wallr and
Silybum marianum L. Gaernt. Anatomical differences between the species were studied.
Results showed that several of the internal characters of leaves, stems, and leaf epidermis
have a taxonomic importance that support to identify species. These characters are stem form,
layers number of palisade with spongy layers of leaf, in addition to the different in the foliar

epidermal cell shapes and stomatal index.

Keywords: Amaranthaceae; Anatomical characters; Compositae;
Epidermal characters; Leaf anatomy; Stem anatomy.

Plant anatomy was survey of the plant
internal structures, it was a source of fascination
with scientific inquiry field from the time of
earliest microscopists , It plays an important
role in the understanding of plant biology'.
The internal characters of leaves , roots, stems
, trichomes, petioles , plant surface, stomata
complex, in addition to the shape and location
of crystals with other characters were useful
and important features in systematic botany like
using of the modern techniques and chemical
composition*®, Amaranthaceae contains annual
in addition to perennial, dioecious, monoious,
or polygamousherbs, hermaphroditic, shrubs or
rarely trees. It is composed of approximately

800 species of 60 genera with two sub families
(Amaranthoideae with Gomphrenoideae)®.
Compositae ( Asteraceae) , a huge
angiospermic family among the dicotyledonous,
because the big number of the species approximately
1,620 genera and about 23,600 species which made
the family cosmopolitan distribution®. From almost
10% of flowering plants worldwide, Compositae is
composed of 12 subfamilies that includes edible,
medical, noxious and invasive with endangered
species. Large number of plant species of this
family are herbaceous, shrubs with trees, in addition
to creepers as well as climbers®. This research is
dealt with comparative anatomical features of 10
wild dicots species belong to Amaranthaceae and
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Compositae growing in different parts in Iraq
by using light microscopy. It was conducted that
the internal features in view of its great role in
establishing the taxonomic position of the studied
plant species and it is an attempt to gathering as
much datum as possible about these species as
well as an aim of providing useful taxonomical
information that would give further insight into
proper taxonomy and identify species.

MATERIALS AND METHODS

Collection and identification of the studied
plants

Plants were collected of different regions
in Iraq between 2018 and 2020 during the flowering
period. After that, the wanted parts were slit into
small pieces and fixed in formalin acetic acid
solution . After 24 hours, the plant parts were
washed several times with ethyl alcohol solution
with concentration of 70% then save in it even
use’. The taxonomic identification of the plants
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was conducted according to AL-Rawi® to precise
identification and compared with previously
identified specimens stored at the Research Center
and Museum of Iraqi Natural History, National
Herbarium of Iraq.
Anatomical study

The method of AL-Musawi®’ and AL-
Zubaidy'® were used with some modifications.
Some sections stained by safranin and glycerine
mixture 1:10.

Measurements by micrometers were taken
using Altay binocular microscope made in Italy,
and photos were taken by a Sony digital camera.
Stomatal index and stomatal frequency calculated
by the formula mentioned by Salisbury'! :

5
S5I= —xx100
53E
S indicates number of stomata in unit, while E
represents epidermal cells number in the area of
the unit.

Upper side of epidermis lower side of epidermis

-~ -

Upper side of epidermis lower side of epidermis

Fig. 1. Showed epidermal cells with stomatal complexes of the studied species (400X)
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RESULTS AND DISCUSSION

Epidermal cells and stomatal complexes

Anatomical research has used successfully
to explain taxonomic status and support in
identification the species'>!3. The results gained
from the study clarify that: the anatomical
characters can help to separate taxa.

The data for the micromorphological
features of foliar epidermis of the examined species
were abbreviated in Table (1) and illustrated in
Figure (1). Epidermal cells in the examined species
varied, they have undulating walls in Crepis
capillaris, Lactuca virosa and Amaranthus blitum
and with straight walls in Crepis vesicaria , Senecio
peregrinus , Silybum marianum , Beta vulgaris
and Chenopodiastrum muralej. While it has semi-
undulant walls in Amaranthus viridis and Atriplex
prostrata. In all the examined species, leaves are
amphistomatic with anomocytic complexes in
Crepis capillaris , Lactuca virosa , Amaranthus
blitum ,Amaranthus viridis and Chenopodiastrum
murale. In addition to anisocytic in Crepis vesicaria
, Senecio peregrinus , Silybum marianum and Beta
vulgaris. Paracytic type was observed only in
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Atriplex prostrata. Stomatal index varied between
adaxial and abaxial layers of the studied species and
the largest stomatal index was recorded in Crepis
capillaris, while the smallest was in Amaranthus
viridis. The results taken from this study showed
that, the anatomical features could separate species.
Leaf epidermal characters have a good role in
classification and determination number of plant
species with genera. The variation in the foliar
epidermal cells could be used to separate these
species. In addition, the study found that epidermal
cell walls on the lower surface were more
undulating than the cell walls of the upper side.
This observation was ensured by Esaue!“, this may
be due to the sudden growth of cells during leaf
differentiation'>!°, The undulation patterns have an
important taxonomic value'”'®. Stace! improved
that undulating of cell walls is a mesomorphic
feature and that environmental state like wetness
that play an important function to determining the
pattern of anticlinal cell walls. Straight and curved
patterns were diagnosis as features of species which
develop in arid conditions, however undulate walls
were showed mostly in plant growing in area of
more humidity. The reasons of decrease or absence

Fig. 2. C.S in Stem (40X). 1: Lactuca virosa, 2: Crepis vesicaria, 3: Senecio peregrinus, 4. Crepis capillaris,
5: Silybum marianum, 6: Amaranthus blitum, 7: Beta vulgaris, 8: Amaranthus viridis, 9: Atriplex prostrate,
10: Chenopodiastrum murale
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Table 3. Quanitative data of leaf anatomy of the studied species

Thickness of

Thickness of No. of midrib

palisade Thickness of

layers No.

lower epidermis
Thickness (um)

upper epidermis

Species

midrib
vascular
bundle (um)

vascular

spongy layers

palisade layer

Thickness (pm)

bundles

(um)

(nm)
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140.2-146.1 (143.5)

1
3

61.5-65.1(63.1)
101.7-115.4(108.0)

29.1-38.8(35.4)
66.7-79.6(72.5)
38.1-56.4(47.1)
26-34.8(31.5)
29.1-33.8(30.4)
65.0-70.1(67.3)
59.1-66.7 (64.3)

44.5-53.1 (50.5)

2-3

17.0-21.3(19.0)

13.0-18.6(15.5)
16.3-19.0(17.5)
9.2-11.7(10.6)
10.5-18.7 (16.3)
7.8-13.4(9.2)
15.5-26.3(25.5)
15.0-18.1(16.2)

Lactuca virosa

303.4-313.2(308.5)

2-3

13-17.3(15.0)
8.5-13.4 (10.5)

Crepis vesicaria

97.1-102.4(99.5)
291.5-297.3(292.8)

1
1
1
1
1

33.2-39.4(36.8)
26.2-36.4(35.5)
35.7-43.1(40.3)
37.5-40.9(63.1)
35.2-39.8(37.1)

2-3

Senecio peregrinus
Crepis capillaris

2-3

9.5-14.2(13.4)
6.5-9.5(7.5)

14.0-17.3(16.1)

10.3-16.3(12.5)

127.7-135.4(133.2)

2-3

Silybum marianum

86.5-92.3(90.7)
119.2-125.7(123.5)

2-3

Amaranthus blitum
Beta vulgaris

2-3

155.0-159.6(158.5)
212.2-218.1(216.5)
312.6-318.1(314.5)

1
1
1

20.0-28.7(25.5)
38.8-41.5(40.5)
135.5-146.3(144.5)

33.7-39.4(35.2)
31.8-39.5(35.4)
104.2-113.5(110.2)

2-3

9.9-12.6 (11.2)

13.3-18.4(17.1)
17.3-18.9(18.1)
16.5-19.4(17.4)

Amaranthus viridis
Atriplex prostrata

2-3

14.7-17.6(17.1)
13.8-15.5(15.1)

Chenopodiastrum murale

of stomatal complexes in some studied species may
be due to genetic reason® or environmental factors
such as drought, as well as, increasing in day length
which means increasing exposure to sun light. This
opinion was ensured by'®!".
Stem anatomy

The anatomical characters of the stem
of studies species are shown in Table (2) and
illustrated in Figure (2). Cross section shape of
the stem was genetically controlled, so it was an
important taxonomic characters. Tannin filled cells
were observed only in the cortex and pith regions
of: Lactuca virosa. This result shows a parallelism
with the record of AL-Mayah and Hammadi** and
AL-Helfy?. Differences appeared in the thickness
of phloem between the studied species; this
difference may occur due to the need of plant to
the food because, as known, phloem was the food
conducting tissue of the vascular plants. While,
increase or decrease in phloem fibers was related
to support needed, according to the plant species.
Tracheary elements of wood resembled by vessels
and trachieds. Wood arms projected clearly towards
the pith.
Leaf anatomy

The anatomical features of the leaf of
the studies species are summarized in Table (3)
and illustrated in Figure (3). This study revealed
differences in the leaf anatomical characters of the
studied species, these characters could be used to
separate these species. Leaf blade comprised of an
upper epidermis, lower epidermis and mesophyll
between them. The upper and lower epidermis was
monolayered cells of different shapes and sizes,
depending on species. Epidermal external walls
of cells were slightly cutinized and protected by
cuticle**. The upper epidermal cells were larger
than that of the lower epidermis except in Lactuca
virosa. Mesophyll was heterogenous comprised of
palisade and spongy layers (Dorsiventral leaves) in
all the studied species. In dorsiventral leaves, the
results revealed that there were differences between
palisade and spongy layer thickness and cell rows
number. Palisade cells were highly compacted;
the compactness of the palisade parenchyma
depending directly upon light intensity. This layer
increased in row numbers in some of the studied
species, due to obtain the energy suitable for the
photosynthesis.



ISMAEEL, Biomed. & Pharmacol. J, Vol. 15(3), 1737-1743 (2022) 1742

Fig. 3. Vertical section of the leaf in the studied species
(1&a) Lactuca virosa, (2&b) Crepis vesicaria, (3&c) Senecio peregrinus, (4&d) Crepis capillaris (5&e) Silybum marianum,
(6&f) Amaranthus blitum, (7&g) Beta vulgaris, (8&h) Amaranthus viridis,(9&i) Atriplex prostrate, (10&j) Chenopodiastrum
murale/ (100X&260X).

CONCLUSION

The present study proved very helpful
and resulted in exploration of valuable distinct
variations: Presence of distinct leaf patterns
of epidermal cells as well as distinct stomatal
complexes in some species, such as: paracytic on
the epidermis of Atriplex prostrata. Tannin filled
cells observed only in the stem cortex and pith of
Lactuca virosa , as well as the Leaf upper epidermal
cells of the same species were smaller than the
lower cells.
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