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Annotation: The article presents the results of a morphological and
anatomical study of the structures of species of the genus Kalidium Moq., growing
in the valley of the Syr Darya River. Anatomical and morphological features of the
structure of leaves and stems of Kalidium caspicum (L.) Ung.- Sternb species are
considered and Kalidium foliatum (Pall.) Moq.

It was determined that K. foliatum differs from K. caspicum in
morphological and anatomical features, sclerenchymal tissue cells are expressed
and the stem is more isolated from the leaves. Characteristic of K. foliatum is the
presence of druses, which are not found in the second species.
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AHHoTanmusi: B cratee mpuBOAATCS  pe3yabTaThl  MOp(OJIOTO-
aHATOMHYECKOTO HCCIeAOBaHUsA CTPYKTyp BuaoB poma Kalidium Mogq.,
npouspacraromux B goiuHe peku Celpmapbu. PaccMaTpuBaroTcs aHATOMO-
MOP(OJIOTUYECKUE OCOOCHHOCTH CTPOCHUS JHCTheB M crebnieii Bumo Kalidium
caspicum (L.) Ung.-Sternb. u Kalidium foliatum (Pall.) Moq.

Omnpeneneno, uro K. foliatum ommmuaercs or K. caspicum mo
MOpP(OJIOTUYECKAM ¥ AHATOMHYCCKMM  TPH3HAKAM, BBIPAXKEHBI  KJICTKH
CKJICPCHXUMHOIN TKaHU M Oojice 000COOJICH cTeOeNnb OT JUCThEB. XapaKTePHBIM
st K. foliatum sBmsercss Hammdgue Apy3, KOTOPBIE HE BCTPEYAIOTCS Y BTOPOTO
BUJIA.

KuaroueBbie ciaoBa: Kalidium caspicum, K. foliatum, anaromus, mucr,
crebenb, moymHa peku CeIpaapbu

Introduction.

A significant part of the territory of Kazakhstan is located in the desert
zone. One of the characteristic types of its vegetation is halophytic communities
dominated by the shrub genus potashnik — Kalidium: K. capsicum (L.) Ung.-
Sternb., K. foliatum.(Pall.) Moq. and K. schrenkianum Bunge ex Ung.-Sternb.
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These species have a fairly wide distribution, occurring in the south-east
of the European part of Russia, the south Caucasus, Western and Eastern Siberia to
Dauria, western China and Mongolia [1].

Representatives of the genus Kalidium for the desert territories of
Kazakhstan (Kyzylorda region) are zonal (characteristic of this zone) plants. For a
long time, potashnik and some other close genera, which are landscape plants for
the desert zone, serve as fodder for livestock: camels, goats and sheep. For
example, in Mesopotamia, since ancient times, potashnik was used to produce
potash used for the production of glass.

The study of the anatomy of the potash of the Syrdarya River valley, as
poorly studied dominants of the vegetation cover of arid territories, is an important
direction for the republic.

Objects and methods of research.

The objects of research are two species of the genus Kalidium: K.
caspicum, K. foliatum. Materials for anatomical studies were collected in natural
conditions of species growth in the Syrdarya River valley. The plants were selected
in the flowering phase. Namely, in the Kyzylorda region, in the village of
Zhalagash. (N 44'45,6620 E 65°15,3670; N 45°23'51,30 E 64°16'18,50 N
44'46,8580 E 65°16,8550) [2-9].

Classical anatomical methods were used in the course of the study. Cross-
sections of plants were made according to the generally accepted method of P.P.
Barykina on the freezing device OL-ZSO 30 (INMEDPROM, Russia). Fixation of
anatomical sections was carried out in 40 % alcohol. Anatomical preparations were
made using a microtome with a freezing device OL-ZSO (Inmedprom, Russia).
Micrographs of microscopic studies were performed on a microscope (Levenhuk D
740T 5.1M) at magnification x180 and x720.

Results and their discussion.

Kalidium caspicum and Kalidium foliatum were selected for anatomical
analysis. Anatomical sections of the leaf blade and stem were made. When
comparing anatomical sections, special differences between them draw attention to
themselves. Before proceeding to the discussion of the anatomical structure, let us
recall the differences of species by morphological characteristics [1-4].
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K. caspicum K. foliatum
Life Shrub, with a height of 20- Shrub, with a height of 15-
form 80cm. 100cm.
The shape of the aboveground
part of the plant is rounded, | Vegetative shoots together create
hemispherical; generative and a spherical or hemispherical
Habitus vegetative stems are shape. Since generative shoots
approximately the same are longer than vegetative ones,
length, creating a single they rise above them.
shape.
Strongly sp.l a.yed— branched, From the very base it is strongly
with whitish, strongly
Stem elongated, straight, glabrous bran-ched,. harsh, g!a.brous or
at the bottom, short-leafed rough; lignified, whitish annual
branches at the top. shoots.
The leaves are alternate,
linear, 5-15 mm long, fully
stem-embracing, fleshy, semi- The leaves are alternate,
Leaf calcareous, bluish or green; triangular 3-10 mm long,
slightly above the base with a partially stem-embracing,
constriction, below expanded, prickly, sessile.
falling off along the
constriction.

A comparative analysis of the anatomical and morphological structure of
the stem of Kalidium caspicum and K. foliatum was carried out. The analysis
showed that in the species Kalidium caspicum (fig. 1), the following component
features are noted: the epidermis cells are arranged in a row, the presence of a
thickened cuticle is characteristic. Under the layer of epidermal cells there are
parenchymal cells of the primary cortex, which are represented by 4-5 layers of
large parenchymal cells. Next, the zone of the central cylinder is marked, which
begins with one layer of pericycle cells. In the center of the central cylinder are the
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elements of the primary phloem and primary xylem. Single sclerenchyma cells
located radially in the center of the stem were noted.

The anatomical and morphological features of the K. foliatum stem
include the presence of a secondary structure. The cells of the epidermis have more
a thick layer of cuticle, which is associated with the growing conditions of this
species in more arid conditions. The cells of the primary cortex are smaller and
more numerous, have an oval-rectangular shape. The pericycle consists of several
layers of densely alternating tabular cells. Under the pericycle there is a dense layer
of primary phloem cells, under which there are groups of sclerenchymal cells
alternating with vessels of the secondary xylem. The central part of the cylinder
has a triple structure. Each fragment contains one conducting beam consisting of
elements of the secondary phloem and primary xylem (fig. 2).

Despite the general morphological similarity in the structure of the cross-
section of K. caspicum and K. foliatum stems, it was noted that K. foliatum has
more pronounced anatomical features associated with more arid growing
conditions. Its section is distinguished by a well-developed sclerenchyma, which
tightly surrounds the central part of the cylinder. In relation to the conductive tissue
in K. foliatum, it is more developed. In K. caspicum, the sclerenchyma is not very
pronounced and the cells of the conducting system are located radially (fig. 1). The
cells of the parenchyma of the core in both species have a rounded or oval shape.
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Figure 1 — Cross section of the stem of Kalidium caspicum (mag. x720)
(1 — parenchyma of the primary cortex; 2 — endoderm; 3 — parenchyma of the
pericycle; 4 — primary phloem; 5 — vessels of the primary xylem)
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Figure 2 — Cross section of the stem of Kalidium foliatum(mag. x720)
(1 — parenchyma of the primary cortex; 2 — pericycle; 3 — primary phloem; 4 —
sclerenchyma; 5 — secondary xylem; 6 — secondary phloem; 7 — primary xylem; 8 —
parenchyma of the core)

In the process of studying the anatomical and morphological structure of
the leaf blade, it was revealed that the K. caspicum species (fig. 3, 5 (A), 6 (A)) is
characterized by the following order of arrangement of leaf tissues: the cuticle and
epidermis of the integumentary tissue make up one row of dense cells, then there is
a 1-2-row layer of columnar parenchyma cells, densely arranged, a spongy
mesophyll is located under it, also 1-2 rows of loose cells. Photosynthesis is carried
out in this tissue. In the zone between the mesophyll of the leaf and the main
parenchyma of the stem, there is a denser layer of mesophyll parenchyma (dark
green). The main parenchyma refers to the structure of the stem and is an
aquiferous tissue. Its cells have a rounded cylindrical shape. In the central part of
the stem there is a central cylinder.

Anatomical and morphological features of the cross section of K. foliatum
differ from the section of K. caspicum described above. The main feature is the
attachment of the leaf to the stem. The fact is that K. caspicum leaves completely,
tightly cover the stem along the entire circumference, and K. foliatum leaves only
partially surround the stem (fig. 4, 5 (C), 6 (C)). With regard to the detailed
anatomical structure of the cross-section, there are almost no differences between
the two compared species, except for the presence of numerous druses in K.
foliatum, which are absent in K. caspicum.

Despite the general morphological similarity in the structure of the cross-
section of K. caspicum and K. foliatum stems, it was noted that K. foliatum has
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some anatomical features. Its section is distinguished by a well-developed
sclerenchyma, which has a triple-shaped core. (fig. 4). And its conducting system
is the same as that of K. caspicum, but more well developed. In K. caspicum, the
sclerenchyma is not very pronounced and the cells of the conducting system are
located radially (fig. 3). The cells of the parenchyma of the core in both species
have a rounded or oval shape.
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Figure 3 — Cross section of Kalidium caspicum
(1 — epidermis; 2 — columnar mesophyll; 3 — primary cortex; 4 — endoderm; 5 —
central cylinder)
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Figure 4 — Cross section of Kalidium fol}'tum
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(1 — epidermis; 2 — columnar mesophyll; 3 — druses; 4 — dense layer of parenchyma
passing from stem to leaf; 5 — primary bark; 6 — central cylinder of stem)
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Figure 5 — Cross section of Kalidium foliatum
(1 — epidermis, 2 — columnar mesophyll; 3- druses, 4 — dense layer of parenchyma
passing from stem to leaf; 5 — primary bark; 6 — central cylinder of stem)

Figure 6 — Epidermis and columnar mesophyll of Kalidium caspicum and Kalidium
foliatum

Figure 5 shows fragments of the leaves of the studied species, which
confirm the identity in the general anatomical and morphological structure, a
distinctive feature is the presence of numerous calcium oxalate druzes in K.
foliatum.

Figure 6 shows anatomical sections of the edges of the leaves of K.
caspicum and K. foliatum. Comparing the data, it can be noted that there are no
special species differences. In both species, the leaves are covered with a single-
layer epidermis, under which columnar mesophyll cells are located, which occupy
the main part of the leaf. K. caspicum and K foliatum are characterized by a similar
anatomical structure of the cross-section of the edge of the leaves, the cells of
which have a rounded-oval shape. It should be noted that, in comparison with other
types of Chenopodiaceae (Salsola) [6], the epidermal cells of the species in
question have a more oval shape, represented by a single row of cells. The
mesophyll is composed of 1-2 rows of palisade-type cells.
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Conclusions.

Thus, a comparative analysis of anatomical sections of stems and leaves
of K. caspicum and K. foliatum revealed the following similarities and differences
in morphological and anatomical structure:

— the leaves of K. caspicum are completely stem-embracing, and those
of K. foliatum are partially stem-embracing;

— in the leaves of K. caspicum and K. foliatum, in the zone between the
mesophyll and the main parenchyma, there is a denser layer of mesophyll
parenchyma (dark green on the cut), passing from stem to leaf;

— the leaves of K. foliatum contain calcium oxalate druses in the
structure of spongy and columnar mesophyll;

— the stem of K. foliatum is distinguished by a well-developed
sclerenchyma, located in groups of cells, as well as a triple-shaped core, whereas in
K. caspicum the sclerenchyma cells are located radially;

— the stem of K. foliatum has a secondary structure, and the cells of the
epidermis have a thicker cuticle layer.

Also, it should be noted that K. foliatum is a species more adapted
(xerophytic) to the conditions of water scarcity due to the presence of water-
retaining tissue and well-developed mechanical tissue.

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).

Bibliography

[1] Polyakov P.P. Flora of Kazakhstan. Potashnik — Kalidium Mogq. / P.P.
Polyakov, V.P. Goloskokov. // Publishing House of the Academy of Sciences of
KazSSR. — Alma-Ata, 1960. T. I11. 243-246 p.

[2] Tlyin M.M. Flora of the USSR. Potashnik — Kalidium Moq. / MM. Ilyin. //
Publishing House of the Academy of Sciences of the USSR. — Moscow, 1936. T.
VI. 166-168 p.

[3] Tllustrated guide to plants of Kazakhstan. Publishing House of the
Academy of Sciences of the Kazakh SSR. — Alma-Ata, 1969. T. 1. 641 p.

[4] Vedenensky A.L. Key to plants of Central Asia. Pratov U. genus Kalidium
Mogq. — Potashnik / A.I. Vedenensky. // Publishing house "FAN" UzSSR. —
Tashkent, 1972. T. III. 70 s.

[5] Bochantsev V.P. Flora of Uzbekistan. / V.P. Bochantsev. — Tashkent:
Publishing House of the Academy of Sciences of the Uzbek SSR, 1953. T. II. 265-
290 p.

SCIENTIFIC NETWORK PUBLICATION

~20 ~



MHHOBALIMOHHbIE HAVYHBIE UCCJIELLOBAHUA BbIMYCK N23-1(17) MAPT 2022

[6] Osmonali B.B. Kyzylorda oblysynyn zhayylymdyk zherlerinyn esemdik
zhamylgysyna monitoring zhyrgi-zu / B.B. Osmonali. // Farabi readings 2017 April
4-21, 2017 in the materials of the IV Int. conf. young scientists and students
"Farabi Alemi" — Almaty: Kazakh University. 19 p.

[7] Directions of modern studies of the botanical diversity of the Kyzylorda
region / G.T. Sitpaeva, G.M. Kudabaeva, N.G. Gemedzhieva, L.A. Dimeeva, P.V.
Veselova, M.P. Danilov, B.M. Sultanova, A.A. Shormanova, S.K. Mukhtubaeva. //
Bulletin of KazNU. al-Farabi. Ecological series, 2014. Nol/1 (40).

[8] Khudaibergenov E.B. Stocks and distribution of licorice in the middle
reaches of the river. Syrdarya / E.B. Khudaibergenov. // Tr. Institute of Botany of
the Academy of Sciences of the Kazakh SSR. — Alma-Ata, 1962. V.13. 205-241 p.

[9] Vesselova P. Maedow vegetation of the Syrdarya river valley (Kyzylorda
area, Kazakhstan) / P. Vesselova, G. Kudabayeva. // The 60th annual symposium
of the international association for science vegetation (IAVS). Vegetation patterns
in natural and cultural landscapes. — Palermo, 2017. 248 p.

CnucoK TuTepaTypsl

[1] Tomsaxos IL.I1. ®mopa Kazaxcrana. [lortammauk — Kalidium Mogq. / T1II.
Tlonsixos, B.II. T'omockokos. // U3n-Bo AH Ka3sCCP. — Amma-ATta, 1960. T. III.
243-246 c.

[2] Wapua M.M. ®@nopa CCCP. Ioramauk — Kalidium Mogq. / M.M. UnbuH.
// N3n-Bo AH CCCP. — Mocksa, 1936. T. VI. 166-168 c.

[3] WnmroctpupoBaHHBIM ompenenutens pacteHuil Kazaxcrana. U3g-so AH
Ka3CCP. — Anma-Ara, 1969. T. 1. 641 c.

[4] Benenenckuit A.M. Onpenenutens pacrenuit Cpeanerr Azuu. IlpatoB VY.
poxn Kalidium Moq. — ITotamauk / A.W. Benenenckuii. // U3a-so «®AH» Y3CCP.
— Tamkent, 1972. T. III. 70 c.

[5] Bouanues B.I1. ®mopa V3o6ekucrtana. / B.I1. Bouannes. — TamkeHT: u3z-
Bo AH Y3CCP, 1953. T. II. 265-290 c.

[6] Ocmonamu b.b. Kpi3putopna OOJBICEIHBIH KAUBUIBIMIBIK JKEPJICPiHBIH
©CEeM/IIK KaMBUTFBICBIHA MOHUTOPHUHT Kypri-3y / b.b. OcMonanu. // ®apabueBckue
grerust 2017 r. 4-21 ampens 2017 r. B Matepuanax IV Mexa. KoH}. MOJOIBIX
y4eHBIX U cTyaeHToB «Papabu anemi» — Anmartel: Kaszak yausepcureri. 19 c.

[7] Hampasnenus COBPEMEHHBIX HCCIeIOBaHUI 00TaHUYIECKOTO
pasnoo6pasus Kesutopaunackoit oonactu / I.T. Curnaea, [.M. Kynabaesa, H.I'.
T'ememxuena, JI.A. JumeeBa, I1.B. Becenosa, M.II. Hanunos, b.M. Cynranosa,
A.A. lopmanosa, C.K. Myxry6aesa. // Bectauk KazHY um. ans-®apabu. Cepus
skostoruueckas, 2014. Nol/1 (40).

HAVYHOE CETEBOE U3[IAHUE

~21 ~



INNOVATIVE SCIENTIFIC RESEARCH ISSUE N2 3-1(17) MARCH 2022

[8] XymnaiibeprenoB D.b. 3amackl U pacnpocTpaHEHHE COJIOJKH B CpEIHEM
teuennu p. Ceipnapeu / D.b. Xynaiibeprenos. / Tp. Uncrturyra Gortannkn AH
Ka3CCP. — Anma-Ara, 1962. T.13. 205-241 c.

[9] Vesselova P. Maedow vegetation of the Syrdarya river valley (Kyzylorda
area, Kazakhstan) / P. Vesselova, G. Kudabayeva. // The 60th annual symposium
of the international association for vegetation science (IAVS). Vegetattion patterns
in natural and cultural landscapes. — Palermo, 2017. 248 p.

©S. Ussen, P.V. Vesselova, M.S. Kurmanbayeva, B.B. Osmonali, N.V. Kurbatova,
2022

Ioctynmia B pemaxmmro 01.03.2022
[punsrta k my6nukannu 15.03.2022

Jlna yumuposanusn:

Ussen S., Vesselova P.V., Kurmanbayeva M.S., Osmonali B.B., Kurbatova N.V.
Comparative analysis of the anatomical structure of species of the genus Kalidium
Mogq. flora of the Syrdarya River wvalley // VHHOBammoHHBIE HaydHBIE
uccienoBanus. 2022. Ne 3-1(17). C. 12-22. URL: https.//ip-journal.ru/

SCIENTIFIC NETWORK PUBLICATION
~22 ~



