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Annotation: The article presents the results of studying the
morphological and anatomical structure of species of the genus Allium L. growing
in arid conditions of the Syrdarya River valley (within the Kyzylorda region). The
structure of the peduncle and leaf blade of two types of onions Allium caspium
(Pall.) M. Bieb is considered. (Caspian onion), 4. sabulosum Steven ex Bunge
(sandy onion).

The species belong to different sections: 4. caspium — Porrum Don., A.
sabulosum — Haplostemon Boiss. The anatomical structure of these species is
practically not studied. When analyzing the species, differences, features and
similarities of their anatomical structure were revealed. It was noted that the cross-
section of the leaf blade of A. caspium has an elongated oval shape, and A.
sabulosum has an almost rounded shape. Given the morphological and anatomical
features of the leaf shape, probably the round shape of the leaf blade, 4. sabulosum
is more adapted to the arid conditions of the Syrdarya river valley. The stomatal
apparatus in the epidermis of the peduncles of the Allium species under
consideration differs in the depth of location and their number. The anatomical
structure of the roots is almost identical in both species.
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AHHOTammusi: B cratbe nOpeACTaBIEHBl  PE3YNbTAThl  U3YUYEHUS
MOp(OJIOTHYECKOT0 M aHaTOMHUYECKOro CTpoeHus BHIOB popa Allium L.,
MIPOM3PACTAIONINX B apUAHBIX YCIOBUSAX JNOJMHBI pekn Chlppapbu (B mpenenax
Ke3butopanHekoit  obnact). PaccMOTpeHO cTpoeHme LBETOHOCA M JIMCTOBOW
TUTACTUHKY JIBYX BUAOB JIyKoB Allium caspium (Pall.) M. Bieb. (iyk xacrmiicknit),
A. sabulosum Steven ex Bunge (JTyk mecuaHbIi).

Bunbel oTHOCATCS K pa3HbIM cekiusaMm: A. caspium — Porrum Don., A.
sabulosum — Haplostemon Boiss. AHaTomMuueckas CTPYKTypa O3THX BHJIIOB
MPAaKTHYECKH HE W3ydeHa. [Ipu aHamm3e BHIOB OBUIM BBIABICHBI PAa3IUYUS,
0COOCHHOCTH M CXOJCTBO MX aHATOMHUYECKOTO CTPOCHHUs. bbulo OTMedeHo, 9To
TIOTICPEYHBII CPEe3 TUCTOBOMN IUTACTUHKH A. Ccaspium UMEET BBITSHYTYIO OBAIbHYIO
dbopmy, a 4. sabulosum AMeeT TOYTH OKPYIIIYIO. YUHUTHIBas MOP(HOIOTHIECKUE U
aHATOMHYECKHE O0COOEHHOCTH (POPMBI JIMCTA, BEPOSITHO Kpyrias GopMa JIMCTOBOH
IUIACTUHKY, A. sabulosum siBnseTcs 6ojiee aanTUPOBAHHONW K apUIAHBIM YCIOBHAM
JonuHbl pexd  CelpAapbd. YCTBUYHBIM amnmapaT B OSHHIEPMHCE IIBETOHOCOB
paccmarpuBaeMbIX BUIOB Allium paznnyaercs 1o riryOuHE MECTOPACHOIOKEHUS 1
X KOJMYECTBY. AHATOMHYECKass CTPYKTYpa KOpPHEH NOYTH MJCHTHYHA y 000MX
BHUJIOB.
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Introduction.

Genus Allium L. It is one of the largest genera in the family
Amaryllidaceae in the world with about 800 species [1, 2]. The flora of Kazakhstan
is very rich and bows occupy a special place. In the "Flora of Kazakhstan" [3], the
genus is represented by 5 sections with 108 species, and 29 of them are endemic.
In the understanding of Baitenov M.S. [4], the species composition of the genus
already includes 140 species with 45 endemics, and V. Epictetov [5] includes 130
species in the genus. Almost a third of the representatives of the genus are
concentrated in the mountainous regions of Central Asia. Whereas in the desert
zone the number of species composition is small. Despite the fact that the genus
Allium is represented by a significant number of species, there are very few
publications reflecting the anatomical structure of species growing in arid
conditions. Whereas, given the complexity in determining the bows, the anatomical
structure is a qualitative species indicator that can be used as an additional
parameter in the taxonomy of species of the genus. When describing the leaf blade
of species of the genus Allium , at least 20 signs are usually used [6]. The nature of
the leaves can be: flat, piped, and intermediate [7]. The studied Allium species are
characterized by: flat (Allium caspium) and piped (4. sabulosum) leaf characters.
Flat leaves are characterized by the standard structure of an ordinary leaf with
distinct borders of the epidermis. For piped leaves, the identity of the upper and
lower epidermis is characteristic, which makes it difficult to visually recognize
them.

Materials and Methods.

The objects of the study are two types of onions: Allium caspium (Pall.)
M. Bieb. (caspian onion), A. sabulosum Steven ex Bunge. (sandy onion) Samples
for the study were collected in natural growing conditions in the valley of the
Syrdarya River (Kyzylorda region). The plants were selected in the flowering
phase. Cross-sections of plants were made according to the generally accepted
method of Barykina P.P. [8] on the freezing device OL-ZSO 30 (INMEDPROM,
Russia). Fixation of anatomical sections was carried out in 40% ethanol.
Anatomical preparations were made using a microtome with a freezing device OL-
ZSO (Inmedprom, Russia). Cross-sections were made using conventional blades.
The finished sections were temporarily fixed with glycerin. Cross-sectional images
were taken with a Levenhuk D 740T 5.1 M microscope at magnification x 180, x
720, and x 1000 times.
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Results and discussions.

For anatomical analysis, cross-sections of peduncles, leaves, and roots of
two onion species Allium caspium (Pall.) M. Bieb. and 4. sabulosum Steven ex
Bunge were made. Systematically, these species belong to different sections:
Porrum Don. (caspian onion), Haplostemon Boiss. (sandy onion) [9].

The main morphological features of the Porrum Don. section. they are: a
single bulb, spherical or ovoid, devoid of rhizomes. The stem is more or less highly
clothed in the aboveground part by leaf sheaths. The species of the Porrum section
are distinguished by the presence of internal three-part staminate filaments and
have a fibrous root system.

Characteristic features for the species of the section Haplostemon Boiss.
they are: a single bulb, spherical, or oblong-ovate, devoid of rhizomes. The stem is
more or less highly clothed in the aboveground part by leaf sheaths. Unlike the
representatives of the Porrum section, the filaments of the stamens of the species of
this section are whole or short-toothed.

The studied taxa have distinctive features both at the sectional and at the
species level. The number of leaves of the caspian onion is 2-3, the variety of their
forms — from linear to wide-lancet; having a large surface, which is not for desert
territories. characteristic. The width of the leaves is 15-25 mm. The leaf does not
exceed the stem. The stem reaches 10-20 cm.

In the sandy onion, the number of leaves is 3-4, they are thin, semi-
cylindrical, grooved, piped; which is more adapted to the desert zone. their width is
about 1-2 mm. The leaf is shorter than the stem, the height of the stem reaches 20-
25cm[10, 11].

These species are characterized by a slightly different ecological
confinement, if Allium  caspium is a psammomesoxerophyte, then Allium
sabulosum is a psammomesophyte.

Anatomical section the structure of the caspian onion leaf (fig. 1, A, B) in
cross-section has an oblong-oval shape. The outside is covered with a cuticle,
under which there is a single-row layer of the epidermis. A simple hair is observed
in the apical part above the cuticle (fig. 1, A). Under the epidermis, there is a
columnar mesophyll, which is represented by loosely arranged cells.

Further under the mesophyll is the main parenchyma. The structure of the
main parenchyma is loose, its cells are large, have a slightly elongated shape. In
the parenchyma, small and large conducting bundles of the closed collateral type
are traced (fig. 1, C), which are located evenly along the entire circumference of
the leaf. According to Abdullayeva A.T. and co-authors [12] and according to our
data, the leaf is characterized by an isolateral-palisade type of mesophyll, the
epidermis is slightly thickened and has a wavy cuticle, the stomatal apparatus is
submerged.
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Figure 1 — Anatomical structure of Allium caspium leaf
(1 — epidermis; 2 — columnar mesophyll; 3 — main parenchyma; 4 — conducting
bundles; 5 — simple hair)

The leaf of the sandy onion on the cross-section has an almost rounded
shape, which is similar to the shape of the peduncle (fig. 2 A). The anatomical
structure is similar to the caspian onion. On the outside, there is a thin layer of
cuticle, under which there is a single-layer epidermis. This is followed by a
columnar mesophyll. The cells of the columnar mesophyll, which are tightly
adjacent to each other, are arranged in one row.

A distinctive feature of this species is the presence of air-bearing cavities
(aerenchyma) among the cells of columnar mesophyll. Single sclerenchyma cells
are found under the layer of columnar mesophyll cells, which is another distinctive
feature of this species. The structure of the main parenchyma is quite densely
folded, its cells have a rounded shape and occupy the entire central part of the leaf
blade. In the parenchyma, small and large conducting bundles of the closed
collateral type are traced (fig. 2B), which are located evenly along the entire
circumference of the leaf.
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A (mag. x180) B (mag. x720')'

Figure 2 — Anatomical structure of Allium sabulosum leaf
(1 — epidermis; 2 — columnar mesophyll; 3 — single sclerenchyma cells; 4 —
conducting bundles; 5 — main parenchyma; 6 — air cavities)

The anatomical structure of the peduncles of A. caspium and A. sabulosum
is shown in Figure 3. The structure of the peduncles is identical in the species
under consideration. The cross-section of the peduncles is rounded in shape,
covered on the outside with a slightly wavy cuticle. The single-layer epidermis of
peduncles has a structure characteristic of bows. Numerous stomata of this species
are deeply submerged. The epidermis is followed by a well-developed
photosynthetic chlorenchyma, whose cells, unlike leaf cells, are arranged tightly
together and consist of 3 rows. Non-specialized parenchyma is continuously
located under the chlorenchyma.

Further along the entire circumference of the peduncle, there is non-
specialized parenchyma, including sclerenchyma cells. Small conductive bundles
are located between the non-specialized parenchyma and the central parenchyma.
The outer and inner bundles have a closed-collateral type of structure (fig. 4).

The differences in the anatomical structure of the peduncles of 4. caspium
and A. sabulosum include the fact that the cells of the sclerenchyma of the onion
are less developed or occur singly.
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Amag. x80 -

B (mag. x180)

Figure 3 — Anatomical structure of the peduncle:
A — A. caspium; B — A. sabulosum
(1 — epidermis; 2 — chlorenchyma; 3 — non-specialized parenchyma; 4 — central
parenchyma; 5 — conducting bundles)

A (mag. x1000) B (mag. X1000)
Figure 4 — Structure of the conducting bundle of the peduncle:

A — A. caspium; B — A. sabulosum
(1 —xylem vessels, 2 — phloem, 3 — parenchymal cells)

The anatomical and morphological structure of the subordinate roots of 4.
caspium (A) and A. sabulosum (B) (fig. 5) is represented by the primary structure.
In general, the structure of the subordinate roots is identical. Outside, the roots are
covered with single-row exoderm cells. Then there are 6 layers — in 4. caspium (A)
or 4 layers — in A. sabulosum (B) cells of the primary cortex, which end with
single-layer endoderm, behind which the pericycle is located. The inner layer of
the cortex is represented by a single layer of endoderm cells. The central cylinder
is represented by elements of the primary phloem and primary xylem. The woody
parenchyma is poorly developed. The phloem is 2-4 segmented, the sieve-like and
satellite cells are located between the xylem blades, thin-walled. The number of
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xylem and phloem groups of roots is individual for each of the roots. The caspian
onion has one central vessel, and the sandy onion has smaller xylem vessels among
5 (large central and 4 lateral). The xylem groups close together in the center of the
root. There is no core in the roots.

B (mag. x720)
Figure 5 — Anatomical structure of the roots:
A — A. caspium; B — A. sabulosum
(1 — exoderm; 2 — parenchyma cells of the primary cortex; 3 — endoderm; 4 —
primary phloem; 5 — vessels of the primary xylem)

Conclusion:

Despite the fact that the studied species Allium caspium and A. sabulosum
belong to different sections of the genus, the analysis of anatomical structures
showed both the presence of common features in their anatomical structure: leaf,
peduncle and root, and the presence of differences. In the leaf of both species, there
is a thickened outer wall of the epidermis and cuticle, the shape of the peduncle has
a rounded shape. Conducting bundles of vegetative organs of closed collateral
type.

The cross-section of the leaf blade of the caspian onion has an oblong-
oval shape, and the sandy onion has a rounded shape. The structure of the peduncle
in the species is almost identical, but the sandy onion has a larger number of
stomata. Assimilation cells and parenchyma cells in caspian onions are less
developed than in sandy onions. A distinctive feature of the sandy onion is the
presence of air-bearing cavities among the cells of the columnar mesophyll, and
under the layer of cells of the columnar mesophyll, there are single cells of the
sclerenchyme.

With regard to the structure of the roots, it should be noted that the
caspian onion has more developed layers of primary cortex cells and there is one
central xylem vessel, and the sandy onion has half as many layers of primary
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cortex cells, the cortical cells are larger with thicker cell walls, and the xylem
vessels are smaller in number 5 (1 larger central and 4 smaller lateral).

Thus, according to the data obtained, the species of bows have
pronounced features of the psammophytic organization of the anatomical and
morphological structure.

The work was carried out within the framework of the grant project
AP09258929 "Prospects for using the correlation between the composition of the
anthropophilic element of the flora of the desert part of the Syrdarya River valley
and the type of land disturbance for forecast purposes" (2021-2023).
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