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Abstract

Introduction. Plants of the genus Crocus L. have a wide spectrum of
pharmacological action. To date, many of their species have not been fully studied.
Morphological and anatomical features of Crocus alatavicus Regel & Semenow have not
been studied and there is no regulatory documentation. The literature review indicates the
absence of a specific, complete description of these features that make it possible to identify
and standardize Crocus alatavicus raw materials.

The aim of this study is to research the features of morphological and anatomical
diagnostic features of the plant C. alatavicus.

Materials and methods. Morphology of raw materials were studied using a binocular
magnifier. Anatomical and diagnostic signs were determined by preparing temporary
preparations according to the pharmacopoeia technique using an MS-300 microscope with a
camera. Morphological and anatomical features of the reduced stem, leaves, and flower were
studied.

Results. It has been established that the leaves of C. alatavicus have a unique and
peculiar shape in cross-section, like most species of Crocus L. It consists of a central
quadrangular "keel" and two side "arms". C. alatavicus differs from other species in the
triangular shape of the "keel" and the tips of the "arms" are strongly curved to the "keel".
There is a pale stripe in the axial direction along the center of the "keel". The leaves of C.
alatavicus are amphistomatic in the arrangement of stomata and belong to the anomocytic
type.

Conclusions. These signs of plant are used to identify medicinal plant raw materials.
It is important to emphasize that the standardization of C. alatavicus domestic raw materials
creates new opportunities for its further use in medicine.

Keywords: Crocus L., Crocus alatavicus, anatomical and diagnostic signs,
morphological features of C. alatavicus, anatomical features of C. alatavicus, plant raw
materials.
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Introduction. The genus Crocus L. from the Iridaceae Juss family includes more
than 80 species distributed from south-western Europe through Central Europe to the south-
western regions of Asia and Central Asia, up to Western China [1]. A literary search by the
keywords "Crocus" and "Saffron" shows that a wellstudied species is Crocus sativus L.,
commonly known as saffron. It is used in cooking, producing alcoholic beverages,
cosmetology and pharmacy. The results of research done by foreign scientists show a rich
phytochemical composition of plants of the genus Crocus L. and good antitumor, anti-
inflammatory, antioxidant, antidepressant, immunomodulatory, antihypertensive and
hypolipidemic activity [2-4].

Two species grow on the territory of Kazakhstan: Crocus alatavicus Regel et
Semenow and Crocus korolkowii Regel et Maw. This article presents the results of a study of
the morphological and anatomical features of C. alatavicus.

The results of the study of morphological and anatomical features of C. alatavicus
plant raw materials are necessary for the development of parts of the regulatory
documentation 1) definition and 2) microscopy.

When drawing up a specification and a regulatory document on the quality of
medicinal products, pharmacognostic analysis of raw materials is necessary. This analysis
includes phytochemical, macroscopic and microscopic studies of plant materials.

Our phytochemical analysis [5] of C. alatavicus showed that kaempferol derivatives
account for 96.5% of all identified flavonoid compounds (22 compounds in total). The rich
flavonoid composition determines its antibacterial, antifungal activity for hands, a noticeable
antiviral effect against HHV-1 and significant antitumor activity against metastatic prostate
cancer. Morphological and anatomical features of C. alatavicus are the leading indicators for
the standardization of medicinal plant raw materials. To date, the macro and micro
diagnostic features of this species have not been studied enough. The available literature
contains information about the morphological and anatomical features of the transverse
section of the leaf of the introduced C. alatavicus on the territory of Uzbekistan. However,
the distinguishing features of raw materials are given in the form of diagrams and there are
no photographs of microscopy of the above-ground parts of the raw materials [6].

The leaves of plants of the genus Crocus L. in cross section have a unique distinctive
shape, consisting of a central square or rectangular "keel" and two lateral edge "arms", which
are usually curved towards the "keel". There is a characteristic pale streak running axially
along the centre of the leaf, caused by the presence of parenchymal cells in the keel, which
lack chloroplasts. This shape of the cross section is one of the main features in the
identification of a particular species of plants of the genus Crocus L. The authors [7-10] of
previously published systematic studies of the anatomy of the leaves of the genus Crocus L.
plants concluded that the shape of the transverse section of the leaves has a certain
taxonometric value.

Ukrainian researchers studied the biomorphological features of 6 species of the genus
Crocus L. growing on the territory of Ukraine: C. banaticus, C. heuffelianus, C. reticulatus,
C. angustifolius, C. tauricus, C. pallasii, C. speciosus. The results showed that the shape and
color of the inner and outer segments of the perianth, the form and degree of branching of the
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stigma, as well as the structure of the tunics of saffron corms have individual characteristic
features. The perianths of C. angustifolius are yellow, the other species have different shades
of purple [11, 12].

The genus Crocus L. in Turkey is represented by 32 species. Morphological and
anatomical characteristics of four species: C. sativus, C. ancyrensis., C. antalyensis, C.
chyrsanthus were studied by Kyuchuk S. and Soarer M. The key morphological differences
between the species are the color of the perianth segments and the shape of the cross section
of the leaf blade [13]. Akyul Y. and his colleagues [14] presents the morphological and
anatomical signs of C. asumaniae and C. mathewii, where the characteristic feature is the
presence of sclerenchymal tissues around the leaf vascular bundles. Ozdemir K. and his
colleagues [15] studied the C. danfordiae, C. fleischeri, where for the first species the
distinguishing characteristic is anthers with black basal lobes at the base, and for C. fleischer
flowers with purple spots at the base and on the tube. Turkish endemics C. flavus Weston and
C. flavus subsp. Dissectus [16], two closely related taxa, are outwardly similar, and have
yellow flowers, but differ significantly from each other in the shape of the transverse section
of the leaves. Erol O. and Kuchuker O. [17] studied the morphological and anatomical
features of six endemic crocus taxa: C. fleischeri, C. gargaricus, C. wattiorum, C.
antalyensis, C. olivieri and C. candidus. The authors [18-22] revealed differences in
morphological characters between taxa, but they recommend using a leaf crosssection scheme
as a diagnostic key for species identification. They describe anatomical features of the cross
section and the vascular bundles size of C. reticulatus, C. danubensis, C. variegatus, C.
heuffelianus, C. leichtlinii and C. pestalozzae leaves. In order to determine the phylogenetic
relationship of Crocus L. taxa from the flora of Bulgaria, the morphological and anatomical
characters of C. adamioides and C. pallidus were studied and the cross sections of the leaves
were presented [23, 24]. The authors consider the shape of the transverse section of the leaf,
the number of large and smaller vascular bundles, the colour of the perianth, and the degree
of stigma branching as characteristic features.

The aim of this study is a full-scale study of the features of morphological and
anatomical diagnostic signs of the aerial part of Crocus alatavicus.

Materials and methods

The object of the study was the dried aerial part of Crocus alatavicus cultivated in the
plantation of Fitoleum LLP. The appearance, anatomical and diagnostic features of plants
were determined in accordance with pharmacopoeial methods. Temporary micropreparations
for the detection of anatomical and diagnostic features were prepared according to the article
of the State Pharmacopoeia of the Republic of Kazakhstan - Technique for microscopic and
microchemical examination of medicinal plant raw materials and medicinal plant
preparations [25]. The surface and transverse sections of leaves were prepared using a
microtome with a TOC-2 freezing device. Micro preparations were studied using an MS-300
microscope with a camera. Clarification of the preparations was carried out in a solution of
chloral hydrate-water (1:1). The measurements were carried out in ten repetitions; MS Excel
was used to analyze the static data.
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Results and discussions

Botanical description. C.alatavicus 1s an herbaceous perennial with a height of 10-20
cm. Bulbous ephemeroid with a round-spherical corm, 1.5-2 cm in diameter. It blooms in
early spring, from late February to mid-March. The fruiting period is April-May. The fruits
are three-celled capsules, with 8-15 small blackbrown seeds. After the formation of fruits, the
aerial part dies off completely, while the corm remains. The vegetation resumes in a more
favorable period for the plant.

Corms outwardly resemble bulbs, but their scaly leaves do not serve as storage; they
are dry and membranous. The actual storage organ is the stem part of the corm, it is thickened
and parenchymatized. Thus, a corm is a leafy tuber, not a bulb. On the axis of the corm,
nodes and internodes, axillary buds are usually clearly visible. Flattened-spherical corms are
1.0-1.5 cm in height and 2.0-2.5 cm in thickness; their shells are membranous, and soft, with
scales of parallel fibres connected by a thin membrane. The appearance of the plant is shown
in Figure 1.

Figure 1 - Appearance or habitus of the plant Crocus alatavicus
a) above-ground part; b) fetus; ¢) seeds; d) whole plant;
e) corm; f) the stem part of the corm

Morphological study. C. alatavicus plant material is a partially crushed grass,
including fragments of leaves, flowers and a reduced stem or whole grass up to 10-12 cm
long.

Partially crushed raw material. The raw material is an herb consisting of plant parts:
needle-shaped leaves, up to 5-6.5 cm long, up to 1 mm wide; funnelshaped flowers with
petals up to 2-2.5 cm, white inside, grey-violet on the back; stamens three in number, with
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long orange anthers; ovary columns long, filiform, with wedge-shaped dentate stigmas. The
raw material is grey-violet (Figure 2).

Organoleptic indicators of whole or partially crushed raw materials: spicy smell,
specific to saffron; the taste is spicy-bitter, slightly tart.

Figure 2 — Crushed raw material C. alatavicus

Whole raw material. Whole plant material (grass) consists of a reduced stem, leaves
and flowers (Figure 3a).

The stem is underdeveloped, so the tube carries the flower above the soil surface
(Figure 3b).

The leaf blades are narrow with whitish veins in the centre, almost needlelike in
shape, the leaf apex is pointed-subulate, the venation is linear, and the leaf margin is entire
(Figure 3 c); in the amount of 8-16 leaves (the number depends on the age condition) are
collected in a surface bunch, usually 8-10 cm long (up to 15 cm during fruiting), surrounded
by long membranous sheaths (Figure 3d). The leaves grow directly from the corm.

———

;

4

a

Figure 3 - Morphological features of whole raw materials, reduced stem and leaf a) whole
raw materials; b) reduced stem; c) sheet; d) membranous leaf wrapper.

The flowers are funnel-shaped, and grow from 1 to 5 bulbs. The tepals are snow-
white, painted with grey-violet strokes on the outside, up to 3-5 cm and the fused segments of
the perianth form a long tube that takes on the role of a stem (Figure 4 a, b). The results of the
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analysis of taxa photographs on the site "Plantarium" show that most species of the genus
Crocus L. have a colour from deep purple to bright yellow. Only about 24% of the species are
pure white or white on the inside of the perianths [26]. The color of the Crocus alatavicus
tepals can be used as an identification feature.

The number of stamens is 3; they are linear, about 1.5-1.8 cm. The stamen consists of
an anther of orange and a short yellow filament. The pistil consists of an ovary, a column
and an orange stigma. The stigma is slightly branched on 1/3 of the upper part (Figure 4 c,
d). The ovary is three-celled, remains underground, and rises to the soil surface only when
the seeds ripen. According to Gilbert's classification, the Crocus alatavicus belongs to the
second form. J. Gilbert Baker [27] used the degree of branching of the stigma (styloid) as a
taxonomic feature of the genus Crocus L. and divided the plants of the genus into three
forms according to the degree of separation of the stigma: Holostigma - with a complete
stigma, Odontostigma - with serrated or slightly divided stigmas and Schizostigma - with
deeply divided stigmas.

Therefore, the petals colour and branching form of the stigma are characteristic

features of the C. alatavicus.

C

Figure 4 - The structure of: a) flower, b) petals, stamens, pistil; c, d)
pistil and stamens.

Crocus flowers are unisexual, and pollinated by insects. Crocus flowers close at night

and open in the sun.
Anatomical study. Microscopic analysis of a cross section of a C. alatavicus leaf

showed a unique shape characteristic of Crocus L. species, consisting of a central «keel» and
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two lateral «arms» curved towards the «keel» (Figure 5). Sedelnikova L. L. [28, 29] grouped
the cross sections of the leaf blade of introduced species of the genus Crocus L. into 4
morphological forms: pterygoid, grooved pterygoid, reverse trapezoid, and trapezoid.
According to this classification, the C.

alatavicus belongs to the pterygoid. Unlike other species, the —armsl of the C. alatavicus
differ from other species in mesomorphic features and a strong curvature towards the —keell,
as well as the triangular shape of the —keell. There is a characteristic pale stripe running
axially along the centre of the leaf, due to parenchymal cells lacking chloroplasts.

The thickness of the leaf blade is 70.51£1.85 um. The leaf blade is covered on the
outside by the single-layered epidermis. The square-shaped epidermal cells are arranged in
two rows on the adaxial and in one row on the abaxial side. Epidermal cells are large, thick-
walled, and cell walls are straight. The height and width of the cells of the upper epidermis
are 6.12+0.06 pum and 7.284+0.04 um; for the lower epidermis, these figures are 5.91+0.63 um
and 6.34+0.58 um, respectively.

Under the epidermis, there is a mesophyll, which consists of 2 rows of cells of the
palisade parenchyma, which are oriented perpendicular to the surface of the leaf blade, and
4-6 rows of spongy cells of various shapes.

The cells of the palisade parenchyma have an elongated rectangular shape and are
well-defined, and densely spaced. The cell walls of the palisade parenchyma are slightly
torturous. The height and width of the cells of the palisade parenchyma are 12.18+0.18 um
and 9.11+1.73 pum, respectively. The spongy parenchyma is the main tissue of the leaf blade
with thickness of 9.67 + 0.29 pum. The anatomical and diagnostic parameters of a C.
alatavicus leaf are shown in Table 1.

Figure 5 - Cross section of a C. alatavicus leaf at microscope magnification
a) X180 and b) x720
1 - upper epidermis; 2 - lower epidermis; 3- mesophyll; 4 - xylem; 5-phloem; 6-idioblasts.

Conductive bundles of crocus leaves are very specific. The authors [29] found four

main vascular bundles, when studying transverse sections of the leaves of some types of
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crocuses. Two of them are located at the corners of the keel; the other two are at the ends of
the "arms". On the "arms", there are also medium and small vascular bundles. The authors
concluded that the number of such vascular bundles depends on the leaf width. The vascular
bundles of C. alatavicus are nearly symmetrical. Four main vascular bundles were found in
C. alatavicus. Two of them are located at the corners of the "keel", and the other two are at
the tips of the "arms". These are the largest vascular bundles, which consist of the phloem
and xylem. There are smaller or medium-sized vascular bundles that are located in the folds
of the shoulder. C. alatavicus differs from other species by the presence of a medium-sized
conductive bundle at the tip of the —keell, located in the middle of two large bundles. And
also, there are small conductive bundles distributed along the perimeter of the "arms" and in
the bends. The total number of vascular bundles ranges from 15 to 17. Small dark idioblasts
are also found in the mesophyll. Perhaps they accumulate essential oils.

C. alatavicus is characterized by well-developed chlorophyll-bearing parenchyma in
the lower part of the leaf. The middle and upper parts of the leaf differ from the lower part
by a strongly developed palisade parenchyma, the cells of which are smaller and have a more
sinuous wall.

Table 1 - Anatomical and diagnostic features of the C. alatavicus leaf

Anatomical and diagnostic indicators, microns Size
Sheet plate thickness, pm 70.51+1.85
Height of cells of the upper epidermis, um 6.12+0.06
Width of cells of the upper epidermis, um 7.28+0.04
Height of cells of the lower epidermis, microns 5.91+0.63
Cell width of the lower epidermis, pm 6.34+0.58
Height of palisade parenchyma cells, um 12.18+0.18
Width of palisade parenchyma cells, pm 9.11£1.73
Spongy parenchyma thickness, pm 9.67+0.29
Number of conductive bundles, pcs 15-17
Stomata size, pm 0.02+0.03
Stomatal index (adaxial side) per I mm?2 14.2
Stomatal index (abaxial side) per I mm?2 21.3

In Crocus alatavicus the adaxial and abaxial sides of the leaf are clearly expressed
morphologically and anatomically, despite the insignificant surface of the plate. According
to the location of the stomata, the leaves are of the amphistomatic type. The stomata are
0.02+0.03 pum in size; the stomatal index for the upper side is -14.2 and for the lower side -
21.3. The stoma has an anomocytic type of structure; guard cells have an elongated shape
(Figure 6 a, b).
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d
Figure 6 - Type and location of the stomatal apparatus of the C. alatavicus leaf:
a) the top surface of the sheet; b) the lower surface of the sheet 1-
stomata; 2 - epidermal cells

The reduced stem of C. alatavicus on a cross section has a round shape (Figure 7 a,
b). Outside it is covered with cells of the epidermis and 1-3 layers of also corky cells of the
primary cortex. Next is the storage parenchyma of the primary cortex. The inner layer of the
primary cortex is the endoderm, which is similar to the root.

In the central cylinder, many conducting beams are located diffusely; at the same
time, most of them are concentric, especially in the central part, and on the periphery, they
are collateral, while all of them are of a closed type. In contrast to the typically reduced stem,
the

.I b

Figure 7 - Microscopic structure in a transverse section of C.

alatavicus areduced stem
a) l-epiderm; 2-storage parenchyma of the cortex; 3- conductive bundles; 4concentric
centrophloem bundle; 4-phloem; 5-endoderm; b) starch grains.
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central cylinder of the reduced stem of C. alatavicus does not form pericyclic
sclerenchyma, and the parenchyma of the central cylinder, like the parenchyma of the
primary cortex, is storage.

The thickness of the epidermis is 10.58+1.04 pm. The thickness of the parenchyma is
23.47+1.08 um. Endoderm consists of 1-2 rows of parenchymal cells. Conductive bundles
are arranged in a circle. The phloem of vascular bundles is single-row; the xylem part is
more developed and separated by intermediate sclerenchyma. The area of the conducting
beam is 48.454+2.16x10-3. The area of xylem vessels is 1.67+0.28%10-3. Anatomical and
diagnostic parameters of the reduced leaf cross section are shown in Table 2.

Table 2 - Features of the microscopic structure of the reduced C. alatavicus stem

Thickness of the Thickness of the Area of the Area of xylem
epidermis, pm parenchima, pm conductive bundle, vessels,
x10-3 x1073
10.58+1.04 23.47+1.08 48.45+2.16 1.67+0.28
Conclusion

Thus, as a result of the study, the following morphological and anatomical features of Crocus

alatavicus were established:

1) the colour of the petals and branching form of the stigma are characteristic features of
this species: the perianth is white on the inside, the outer part is coloured with grey-violet
strokes and the stigma is slightly branched on 1/3 of the upper part;

2) the stem is underdeveloped and has a reduced form.

3) the leaves of C. alatavicus in cross-section have a unique and peculiar shape, consisting
of a central triangular “keel” and two lateral “arms” with strongly curved edges to the
keel;

4) the leaf blade has 4 large, 3 medium and many small vascular tissues. Unlike other
species, there is a medium-sized bundle at the tip of the "keel" between two large
conducting vessels.

5) stomata are present on both sides of the leaf blade and belong to the anomocytic type.

The results of our study are of practical value - they supplement the available
information about plants of the genus Crocus L., allow the identification and standardization
of raw materials of these plants and expand the possibilities of their use as domestic ones.
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CROCUS ALATAVICUS OCIMAIK IIUKI3ATBIHBIH
MOP®OJIOTI'UAJBIK ’KOHE AHATOMUAJIBIK EPEKINEJIIKTEPIH 3EPTTEY

3. b. AITULTAMBEPTEHOBA'!, 3. 5. CAKUIIOBA!, H. Y. AJIUEB', K. K. KO)KAHOBA!, T..
M. KAJIBIPEAEBA!, T'. T. )KYMAIIIOBA', A. T. MAMYPOBA', E. A. CEBEPOBA

IC. K. AchennusapoB aTbiHgarsl Ka3ak yITTHIK MeIMIIMHA YHUBEPCUTETI,

2 On-Dapabu ateiHAarsl Kazak YITTHIK YHHBEPCHTETI

3I[9pini1< 3aTTap MEH METUITMHAIIBIK OYUBIMIAPIbI capanTayablH ¥ JITTHIK OpTaibIFbl

Tyitingeme

Kipicne. Crocus L. TYKbIMIAchIHBIH ©CIMIIKTEpi (hapMaKOJIOTUSIBIK dCEpIiH KEeH
CIIEKTpiHE M€, ONapiblH KONTereH TypJsepi OYyriHri KyHre neiiH a3 3eprrenreH. OmapibiH
lmiHAe MMKI3aTKa HOPMATHMBTIK Kyxkarrama xerticneiitin Crocus alatavicus Regel &
Semenow ©Oap, e#TkeHi Oyl OCIMIIKTIH MOP(}OIOTUIIBIKAHATOMISUIBIK — Oenrinepi
3epTTenMered. Oaeobuerrepre mony Crocus alatavicus WWKI3aTBIH aHBIKTayFa KOHE
CTaHJApTTayFa MYMKIHIIK O€peTiH OChbl OCNTiIep[iH HAKThI, TOJBIK CHIATTaMaChIHBIH
YKOKTBIFBIH KOPCETTI.

3eprreynin Maxkcarbl C. alatavicus MWHKI3aTBIHBIH MOPQOJIOTHUIBIK — KOHE
AHATOMUSUTBIK-TMATHOCTUKAJIBIK OCNTITIEPIH 3EPTTEY.

Matepuaagap MeH aicrep. IllukizatTelH  Mopdoiorusanslk — Oenriiepi
OMHOKYIISIPJIBIK JyTaHbIH KOMETIMEH 3epTTeNIi, aHATOMUSIIBIK-IUArHOCTUKAIBIK Oenriiep
(dapMaKkomesubIK ~ OMICKe  COMKeC yaKbITIIa Tpernaparrapabl  JaWblHIAy — apKbLIBI
dotokamepanbl MC300 MUKPOCKOTIBIH KOJIJITAHA OTBHIPBIN aHBIKTAJIIBL.

Horm:xenep. KpickapThuiran ca0aKThIH, >XaNbIpaKThIH, TYJIAIH MOPQOIOTHUSIBIK
KOHE aHATOMUSIIBIK-TUArHOCTUKAIBIK Oenrinepi 3eprrenai. C. alatavicus >KarbIparbIHBIH
kenaeHeH Kumachkl Crocus L. TychiHBIH Oacka TypJepi CHSKTBI €peKIe MIIIHTe He €KeHl
aupIKTamApl. Onm OpTtanblk TOPTOYPHINITH "KWIBACH"KOHE €Kl OyHipaik "Konmapmad"
Typansl. Anatay madpaHbHBIH 3epTTenreH 0acka Crocus L. TyprepiHeH allbIpMalllbUIBIFEI,
"kuap" YIIOYpHIII MIMIHAL JKoHE "KONJapbIHbIH" yiiTapbl "Kwibre" eTe HUIreH OOJbII
keneni. OcpTik OarbITTa "KWiIb" OpPTANBIFBIHBIH OOWBIHIAA OO3FBUIT JKONAK Oap. Amaray
madpaHbiHaa JENTECIKTEepIiH OpHanacybl OOWBIHIIA KarbIpaKTapbl aM(pUCTOMATHUKAJIBIK,
JIENITECIKTEP1 — AaHOMOIIMTTIK THITI OOJIBIT KEJIEIi.
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KopbIThIHABI. OCIMIIK MHUKI3aTBIHBIH OCHI OENTiIepl IIMKI3aTThl COHKECTCHIIPY
YIIIH KOJJAHBLIAABl JKOHE JOPUTIK OCIMIIK IIHMKI3aThIH CTaHIAPTTAYIbIH MAaHBI3/IbI
acrmeKTUIepiHiH O1pi OOJBIN TaObLIA B,

Tyiiin ce3nep: Crocus L., Crocus alatavicus, aHaTOMUSIIBIK TUATHOCTHKAJIBIK
oenrinep, C. alatavicus wmopdonorusnslk epekmenikrepi, C. alatavicus aHATOMUSIIBIK
epeKIIeNiKTepi, OCIMIIK IIHUKI3aThI.

W3YYEHUE MOP®OJIOT'MYECKUX U AHATOMUYECKUX OCOBEHHOCTEN
PACTUTEJIBHOI'O CBIPbS CROCUS ALATAVICUS
3. . AJUIAMBEPTEHOBA', 3. 5. CAKMITIOBA!, H. V. AJIMEB !, K. K. KO)KAHOBA',
. M. KAIIPEAEBA!, T'. T. )KYMAIIIOBA', A. T. MAMYPOBA?, E. A. CEBEPOBA’
'Kazaxckuil HalMoHaIbHEIH MeguuuHCKuH yauBepcuteT umenn C.J[. Acdenausposa
Kazaxckuil HallMOHANBHBIA yHUBEPCUTET UMeHH Ajb-Dapabu
SHamuoHaIbHbIH LEHTP SKCIEPTU3bI JTeKAPCTBEHHBIX CPECTB M MEIUIIMHCKUX H31eIHit

AHHOTaIUA.

BBenenue. Pacrenmss poma Crocus L. o001agaroT IHPOKHM  CIIEKTPOM
(bapMaKoJIOTHYeCcKOro ACHCTBUS, MHOTHE UX BUJbI HAa CETOTHSAIIHHUM JI€Hb MaJlo U3y4eHbl. B
ux uyucne Crocus alatavicus Regel & Semenow, Ha ChIpb€ KOTOPOTO OTCYTCTBYET
HOpMAaTUBHAaA OOKYMCHTalMs, TdK KaK HC H3YUCHBLI MOp(l)OJIOFOElHaTOMI/I‘IeCKI/Ie MMPpU3HAKA
sToro pacreHus. OO030p JNUTEPaTypbl CBUAETENBCTBYET 00 OTCYTCTBHM KOHKPETHOTO,
IMOJIHOTO OIMMCAaHUA I3TUX IMPU3HAKOB, KOTOPBIC ACJIAIOT BO3MOKHBIM I/I,Z[GHTI/I(i)I/IKaLII/IIO )41
CTaHIapTH3aIMIo ChIpbst Crocus alatavicus.

eabl0 HACTOAIIETO WCCIEAOBAHUS SBIAETCS H3y4yeHHE MOPQOJIOTHUECKUX U
aHaTOMO-TMAarHOCTHYECKUX Npu3HaKoB pactenue C. alatavicus.

Matepuanbl u MeToabl. Mopdonornueckrue NpuU3HAKU ChIPbsI U3Y4aly ¢ OMOUIbIO
OMHOKYJISIDHOM  JIymbl, aHATOMO-IMAarHOCTUYECKHE TPU3HAKU  ONpeAeNsuid  IyTeM
MIPUTOTOBJICHUSI BPEMEHHBIX MPENapaToB COTJacHO (apMaKonelHON METOTUKE, HCIONb3Ys
mukpockorn MC-300 ¢ poTokamepoit.

PesyabTaThl. M3ydeHsl MOPGHOIOTUYECKUE U aHATOMO-TUATHOCTUYECKHE MPU3HAKU
PEAYIIUPOBAHHOTO CTEOIs, TUCTHEB, I[BETKA. Y CTAHOBIICHO, UTO TUCThS C. alatavicus, Kak
O6ompmmHCTBO BUOB  Crocus L. B momepedHOM CEYEHHMH MMEET YHUKAIbHYIO |
cBoeoOpazHyo (opmy. COCTOMT M3 LEHTPAIBHOTO YETBIPEXYTOJBHOTO «KWIS» M JBYX
OO0KOBBIX «pyK». B oTiuuune ot apyrux nzydeHHbix BunoB Crocus L., y C. alatavicus «xuib»
UMEeT TPEeXYrojibHyl0 (OopMy M KOHYMKHU «PYK» OYEHb HM30THYTHI K «KWIIO». B oceBoM
HaINpaBJIEHUU BIOJb IIEHTpA «KWIsH» UMeeTcs OnenHas mosoca. [1o pacmoniokeHuio ycThbUIL
muctesi C. alatavicus HazpBaloTCd aM(UCTOMATHYECKUMHU, TIO CTPYKTYpE OTHOCHUTHCS
AHOMOILIUTHOMY THITY.

BoiBoabl. JlaHHbIE NPU3HAKM  PACTUTEIIBHOIO  ChIpbS  IPUMEHSAETCA IS
I/IIIGHTI/I(l)I/IKaI_II/II/I ChIpbs, W MABJIIIOTCA OAHHM H3 BaXHBIX AaCICKTOB CTaHAAPTHU3alUU
JIEKapCTBEHHOT'O PACTUTEIBHOTO CHIPBS.
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KmoueBnie caoBa: Crocus L., Crocus alatavicus, aHaTOMO-IUAarHOCTHYECKHUE
npusHaku, mopdonorudeckue ocodennoctu C. alatavicus, anatomuueckue ocooernnoctu C.
alatavicus, pacTUTEILHOE CHIPhHE.
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