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DIAGNOSTIC SIGNS OF MORPHOLOGICAL
AND ANATOMICAL STRUCTURE
OF MEDICAGO FALCATA L. RAW MATERIALS

Topiciality. Flora of Azerbaijan has a diverse vegetation cover and is rich in choice. However, today these sources
of raw materials are not fully used to meet the needs of medicine and national economy. We conducted a resource recon-
naissance survey of species of the genus Medicago in Azerbaijan and identified regions of mass growth. New natural habi-
tats are located in different environmental conditions and it is possible to change the diagnostic features of the morpho-
logical and anatomical structure of plant materials, as well as the chemical composition. The combination of additional
morphological and anatomical features allows a more accurate determination of the authenticity of the raw material.

Aim. To study the diagnostic signs of morphological and anatomical structure of Medicago falcata L. raw materials
from the flora of Azerbaijan.

Materials and methods. Plant samples were fixed in a solution made in 0.1 M phosphate buffer (pH = 7.4), containing
2.5 % glutar-aldehyde, 2 % paraformal-aldehyde, 4 % sucrose, and 0.1 % picric acid. The fixed materials have been sub-
mitted to the Electron Microscopy Laboratory of the Azerbaijan Medical University for study by electron microscopy.
Samples have been postfixed in 1 %-osmium tetraoxide solution prepared in phosphate buffer (pH 7.4) within two hours
after being left in the same fixer for one day. Araldite-Epon blocks made from materials using general methods adopted
in electron microscopy. The semi-thin (1-2 pm) sections from the blocks taken on a EM UC7 (Leica, Germany) ultramicrotome,
stained with methylene blue, azure II, and basic fuchsin were observed under microscope Primo Star (Zeiss, Germany)
and images of required parts were shot with EOS D650 (Canon, Chine) digital camera.

Results and discussion. Multicellular trichome covered on both leaf sides. Adaxial epidermis a sheet plate have
sinuous cells, and abaxial epidermis have differed slightly sinuous cells with clear-shaped walls. In leaflet anatomy of
plant vascular bundles are of the collateral type. Stomatas are located from both sides of a leaf. Stomata belong to aniso-
cytic structure. The epidermis of the stem consists of elongated thick-walled cells with anisocytic stomata. The calyx is
densely covered by trichomes. The outer epidermis of cross-section of the keel petals cells is the wing horns cells form.
And inner epidermis consists of oval cells. Mesophyll cells inside the leaf consist of loose spongy cells on the underside
with several conducting bundles (dorsoventral).

Conclusions. Morphological and anatomical studying of raw material Medicago falcata L. has shown, that there
are prominent features of a structure:four large conductive bundles are located on the cross section of the stem at the corners
of the ribs on two sides. Between angular conductive bundles, there are three conductive bundles, and the other two
sides are located along one conductive bundle. Therefore, M. Falcata L. differs from M. Sativa L. The epidermis of the stem con-
sists of elongated thickened-walls cells with anisocytic stomata. The indicated diagnostic morphological and anatomical
characters could be used in the compilation of a monograph and in identifying plant materials on the raw material of
Medicago falcata L.
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JiarHocTu4Hi 03Haku MOp¢oJIoriyHoi i aHaTOMIYHOI GYA0BY CUPOBUHU
Medicago falcata L.

AkTyanbHicTb. Psopa Asepbaiipxany 6araTa Ha pisHOMaHITHUH POCJMHHHUM NOKPUB i BiAPi3HAETHCA 6GaraTCTBOM
BUOOpY. OHaK 1i )Kepesia CHPOBUHM Ha TelepillHii yac HeJoCTaTHbO MOBHO BUKOPUCTOBYIOThCS AJ1s1 33/J0BOJIEHHS
noTpe6 MeAMIMHY i HApOJHOTO rocrnojgapcTsa. HaMu npoBesieHO pecypcHe peKOTHOCTHYHE 06CTeXXeHHS BUJIB poAy
Medicago Ha TepuTOpii A3ep6aiiKaHy, B pe3yJIbTaTi IKOTro BUsIBJIeHI perioHn MacoBoro 3poctaHHs. HoBi apeann pos-
TallOBaHi B pi3HUX €KOJIOTIYHUX yMOBAX, TOMY MOXKJ/IMBI 3MiHU [{iarHOCTUYHUX 03HAK MopdoJIoriyHOi i aHaTOMiYHOT By-
JI0BU POCJIMHHOI CUPOBHHH, a TAKOXK XiMiUHOTO cKJ1azy. CYKyNHICTb J0JaTKOBUX MOP)OJIOTIYHUX | aHATOMIYHHUX 03HAK
JI03BOJISI€ 3AIHCHUTH 6i/IbLI TOYHE BU3HAYEHHA aBTEHTUYHOCTI CHPOBHHH.

MeTa po60oTH. MeTow po60TH 6y/10 BUSHAYEHHS [JIarHOCTUYHUX 03HAK MopdosioriyHoi i aHaToMiuHOI 6yA0BH
cupoBuHU Medicago falcate L. 3 dyiopu Azep6aiipkany.

MaTepianu Ta MeTogu. MaTtepian g4 gocipkeHs ikcyBaBca cymimmio 2,5 % po3uuHy rioTapaiabierigy, 2 %
posuuHy napapopmanpzeriay i 0,1 % posuuHy nikpuHoBoi kucjaoTH Ha ¢ocdaTHoMy 6ydepi (pH = 7,4). [loganbua
noctoikcanis npooauaacs B 1 % po3vyuHi yotupuokucy ocmiw i B 1,5 % posunni depunianiay kaniro Ha 0,1 M doc-
¢darnomy 6ydepi (pH = 7,4) Bipogosx 1,5-2 roguH. [loganbia 06po6ka MaTepialy — 3HeBOAHEHHs 1 3a/IMBKA B apajl-
auT i Enon-812 npoBoauiacs 3a 3araJibHONPUUHATO MeTOJUKO. BUKOHAHHS HaNMiBTOHKUX 3Pi3iB 6yJ10 3p06JeHO Ha
yabrpamikporomi EM UC7 (Leica, Germany). HaniBToHKi 3pi3u (1-2 pm) ¢ap6yBasiu 3a JONOMOT00 TPUXPOMHOTrO0 dap-
6yBaHHs (MeTHJIeHOBUM cuHiM, A3YP I, dykcrHOM), a moTiM GyJu neperyissHyTi mig MikpockomnoM Primo Star (Zeiss,
Germany). 306paxkeHHs1 6y/11 ofieprkaHi 3a onomMororo uudposoi porokamepu EOS D650 (Canon, Japan).
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Pe3ysibTaTH Ta iX 06roBopeHHsA. BepxHiii i HIKHIH Gik 1MCTKAa BKPUTHH 6GaraToKJIiTHHHUMH BOJIOCKaMU. BepxHil
enifiepMic CKIaaeThCs 3i IIJIBHO NPUJIETJIMX OJMH JI0 OJJHOT'0 CUJIbHO3BUBUCTHUX KJITHH i npoauxis. HwkHil enigep-
MiC MiCTUTb CJTAGKO3BUBHUCTI KJIITUHH 3 4iTKO pO3pi3HIOBAHUMHU CTiHKaMHU i mpojuxaMu. B aHaTowmil iucTKa cyauHHI
Iy4YKH MalOTh KoJIaTepaJbHUM TUI 6yA0BHU. [Iposnxy po3TaiioBaHi Ha 060X 60Kax JIMCTKA i BiAHOCATHCSA A0 aHI30LHUT-
HoI 6y10BU. EniiepMic cTe6s1a cK1aJa€ThCs 3 BEIMKUX BUTSATHYTUX TOBCTOCTIHHUX KJIITUH 3 IPOAUXaMH aHi30I[UTHOTO
Tiny. Yamevyka KBiTKM IyCTO OKPUTA BoJlockaMu. Ha emiziepMici 30BHIIIHBOT0 60Ky BiHOYKA € KJIITUHU TPUKYTHOL
dopmMy, 110 HAraAyIOTh NiKY, 3 BHYTPILIHBOTO 60Ky BeJUKI OKPYT/Ii KJIITHHHU YepryloThCs 3 JPiOHUMHU KIITTHHAMM.
Mesodin sucTKa CKIAJAETHCA 3 MYXKUX IYOUACTUX KIITHH HAa HIXKHBOMY 601 3 AeKilbKoMa NIPOBiAHUMHU NyYyKaMHU
(ZOpCOBEHTPATBLHUMH).

BucHoBKkH. MopdoJioriuHe i aHaTOMi4He BUBYEHHS JiKapCbKOi pOCIMHHOI CUPOBHUHHU TpaBu M. Falcata L. mokasa-
JI0, 110 € TaKi XapaKTepHi 0c06/IMBOCTI 6y/[0BU: Ha IoIlepeyHOMY 3pi3i cTe6.1a 10 KyTax pebep 3HAXOAATLCS YOTUPH Be-
JIMKHX MPOBi/JHUX IYyYKH, Ha /IBOX 60KaX Mi>K KyTOBUMHM NPOBiIAHUMH MyYKaMH IIPUCYTHI 10 TPH NPOBiJHUX IY4KH, a HA
JIBOX {HIIMX 60KaxX pO3TALIOBAHO [0 OJHOMY NpoBigHOMY nyuky. Came uuMm M. Falcata L. BifpisuseTbcs Big M. Sativa L.
Enigepmic cre6s1a ck1alaeThbCsl 3 BATATHYTUX TOBCTOCTIHHUX KJIITHUH 3 aHI30LMTHUMHU NpoAuxaMu. 3a3HayeHi Mopdo-
JIOTi4Hi i aHaTOMIYHi JIilarHOCTHYHI 03HAKU MOXKYTb 6YTH BUKOPUCTAHI NPU CKJIaZaHHI MoHOTpadil Ha CHPOBUHY i IpU
inentudikanii pocauHHOI cupoBUHU TpaBu Medicago falcata.

Kawuoei cnoea: anamonmisi; mopgonozis; pocaunna cuposura; Medicago falcata L.; diaenocmuymi o3Haku
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cbIpbs Medicago falcata L.

AkTyanbHocTb. Pyiopa AsepbaiifikaHa pacnoJiaraeT pa3Ho06pasHbIM PaCTUTeNbHBIM TOKPOBOM U OT/IM4AeTCs
6oraTcTBOM BbIGOPA. OJHAKO 3TH UCTOYHUKHU ChIPbs Ha CETOAHSALIHUN IeHb HeJJOCTAaTOYHO TOJHO UCHOJIb3yIOTCA A1
Y/I0BJIETBOPEHUS NOTPeGHOCTEeN MeJULMHBI U HAPOAHOro X03sicTcTBA. HaMu npoBe/ieHO pecypcHOe peKOrHOCTHPO-
BOYHOe oGcile/joBaHUe BUIOB pofa Medicago Ha TeppuTopuu Asepbaiifi>kaHa U BbISIBJIEHbl peTMOHBI HX MacCOBOT0O
npouspactanus. HoBble apeasibl pacno/ioXeHbl B pa3JIMYHbIX 9KOJOTMYECKUX YCA0BUAX, I03TOMY BO3MOXHbBI H3MEHe-
HUSl JUAarHOCTUYeCKUX NPU3HAKOB MOPOIOrMYECKOr0 U aHATOMUYECKOI'0 CTPOEHUs] PACTUTENbHOIO ChIPbS, a TaKKe
€ro XUMHYecKoro coctaBa. COBOKYITHOCTb JONOJTHUTENBHBIX MOP)OJOTrHYECKUX U aHATOMHUYECKHX IPU3HAKOB MT03BO-
JseT 6oJiee TOYHOe OMNpe/iesieHHe MOAJTUHHOCTH ChIPbS.

Ilesib pa6oThI. Llesibio paboThl IBUIOCH ONpesieseHre AUarHOCTUYeCKUX NPU3HAKOB MOP)OIOTUYEecKoro U aHa-
TOMHYECKOT0 CTPOeHUsI Cbipbsl Medicago falcate L. u3 puiopbl A3epbaiimkaHa.

Marepuasbl ¥ MeTOAbL. MaTepuasn A/ uccaejoBaHUN GUKcHpoBascsa cMecbio 2,5 % pacTBopa rroTapasibie-
ruzia, 2 % pacrBopa napadpopmanbieruza u 0,1 % pacTBopa TMKPUHOBOM KUCIOTHI HAa pocdaTHOM 6ydepe (pH = 7,4).
[Mocsepyromas nocTduKcanusa NpoBoAuIack B 1 % pacTBope 4eThIpeXOKHCH ocMus U B 1,5 % pacTBope peppunmanuja
kasus Ha 0,1 M pocdatHoM Gydepe (pH = 7,4) B Teuenue 1,5-2 yacos. [lanbHelmas 06paboTka MaTepraa — 06e3BOXKU-
BaHMe U 3aJIMBKa B ApasuT U InoH-812 npoBoAuIach Mo 061enpUHATON MeTouKe. [lo/1y4eH e Oy TOHKUX CPe30B
6bLJ10 TpoU3BeZeHo Ha yabTpamMukpoTroMe EM UC7 (Leica, Germany). [TonyToHkue cpe3sl (1-2 pm) oKpaluBaauch
C IOMOIIBIO TPUXPOMHOTO OKpalIMBaHUA (METHIEHOBBIM CHHUM, a3yp I, pykcHHOM) 1 6bLIM MPOCMOTPEHBI O/, MUKPO-
ckonoM Primo Star (Zeiss, Germany). U306pakeHust 6b1u chotorpadpupoBanbl udposoit porokamepoit EOS D650
(Canon, Japan).

Pe3ynbTaThl M UX 06CyXAeHHe. BepxHAA U HIDKHASA CTOPOHA JINCTA MOKPBITAa MHOTOKJIETOYHBIMH BOJIOCKaMH.
BepxHuil anuZiepMUc COCTOUT U3 IJIOTHO NPUJIEraloluX JPYT K JPyTy CUIbHOU3BUJIUCTBIX KJIETOK U YCTbull. HKHUH
3MUJEPMUC UMeeT CJ1aGOU3BUJIMCTBIE KJIETKU C YeTKO PasJIMYMMbIMH CTEHKaMHU W yCTbUIIAMU. B aHaToMuu sncra co-
CYAAMCTBIE TMYYKU UMEIOT KoJlJIaTepabHbIN THIL YCThHIA PACTOI0KeHbl Ha 06eHMX CTOPOHAX JINCTA U OTHOCATCA K aHU30-
LUTHOMY CTPOEHUI0. JNUAEPMUC CTe6JIs1 COCTaB/IeH U3 KPYMHBIX BBITAHYTHIX TOJICTOCTEHHBIX KJIETOK C YCTbUILAMU
AQHM30LUTHOrO TUNA. Yallleuka [jBeTKa IryCTO IOKPbITA BOJIOCKaMu. Ha anuepMuce Hapy»KHOH CTOPOHBI BeHUHMKA HMEIOT-
sl KJIETKH TPeyroIbHOW GpOopMBbl, HallOMHUHAIOIIKE IITHKH, C BHyTPEHHEH CTOPOHBI KPYTIHbIE OKPYTJIble KJI€TKU Yepesy-
I0TCS C MEJIKUMU KJIeTKaMU. Me30dUILI IMCTA COCTOUT U3 PBIXJIBIX [YOUYAThIX KJIETOK Ha HUXKHEH CTOPOHE C HEeCKOJIb-
KHMU IPOBOASAIMMHU NyYKaMH (JIOpPCOBEHTPAIBHBIMH).

BriBoAbI. Mopdostornyeckoe 1 aHaTOMHYeCKOe H3ydeHHe JIeKapCTBEHHOTO PAaCTUTEBHOTO ChIpbsA TpaBbl M. Falcata L.
[0Ka3aJjlo, YTO UMEIOTCH Cle/lylollie XapaKTepHble 0CO6eHHOCTH CTPOEHUsI: Ha II0IIepevyHOM cpe3e cTe6JIs 10 yrjiaMm
pébep HaxoAATCS YeTbIpe KPYIHBIX TPOBOAAIIMX IyYKa, HA IBYX CTOPOHAX, MEX/Y YIJIOBBIMH NPOBOJAIMMHU ITyYKaMH,
NPUCYTCTBYIOT IO TP NMPOBOJALIMX Iy4YKa, a HA JABYX JPYyTHMX CTOPOHAX PACIOJIOXKEHO M0 OJHOMY NPOBOJALLEMY MyUKY.
JtuMm M. Falcata L. otimyaetcs ot M. Sativa L. dnuiepMuc cTe6J1sl COCTOUT U3 BBITSHYThIX TOJICTOCTEHHbIX KJIETOK C aHHU30-
LUTHBIMH YCTBULIAMH. YKa3aHHbIe MOPOJIOrMYecKHe 1 aHATOMHYeCKHe AUarHOCTHYeCKHe NPU3HAKY MOTYT GBITh HCIOJIb-
30BaHbI TPY COCTABJIEHUH MOHOTPAdHH Ha ChIPbE U NTPH HAEHTHHUKALMHI PaCTUTEBHOTO ChIpbs TpaBbl Medicago falcata.

Kmouessle cnoea: anamomusi; mopgoiozusi; pacmumessHoe cuipbé; Medicago falcata L.; duaezHocmuyeckue npusHaku

[52]

INTRODUCTION
Flora of Azerbaijan has a diverse vegetation cover
and is rich in choice. However, these sources of raw ma-
terials today are not fully used to meet the needs of me-
dicine and national economy. The main reason for this is
the insufficient study of the chemical composition and

biological activity of plants and the lack of information
about the raw material base [1].

The genus Medicago a perennial herbaceous plant from
the legume family (Leguminosae) consists of more than
100 species common in Europe, Africa, Asia. In Azerbaijan,
the genus Medicago L. is represented by 21 species [2].
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Species of the genus Medicago, growing in various
regions of the world, have been studied in chemical com-
position and biological activity [3, 4, 5].

For the first time, flavonoids laricitrin, genistein, and
biochanin A were isolated from the aerial part of M. lit-
toralis [6]. The quantitative content of isoflavonoids for-
mononetin, genistein and irilone in the species M. orbi-
cularis, M. doliata and M. arabica was significantly higher
than in raw material soybean and red clover [7]. Triter-
pene saponins were isolated from the roots of M. sativa
and M. truncatula and identified as medicagic acid, he-
deragenin, soyasapogenol B and E [8]. Extract of the spe-
cies M. minima, M. tornata, M. truncatula, M. scutelata,
M. segitalis and M. sativa were screened for antioxidant,
cytotoxic and antimicrobial activity. M. segitalis showed
the highest antioxidant activity. M. rigidula showed the least
antioxidant activity [9].

M. sativa extract has hepatoprotective and antioxi-
dant properties under stress [10]. Microscopic features
and physicochemical parameters for standardizing plant
materials of M. sativa were established [11].

We conducted a resource reconnaissance survey of
species of the genus Medicago in Azerbaijan and identi-
fied regions of mass growth. We conducted a preliminary
phytochemical analysis of the aerial mass of M. falcata
harvested during the flowering phase and established
the presence of flavonoids, coumarins, triterpene sapo-
nins and other, less important substances in it.

New natural habitats are located in different envi-
ronmental conditions and it is possible to change the diag-
nostic features of the morphological and anatomical struc-
ture of plant materials, as well as the chemical composition.

In some monographs on raw materials, a limited num-
ber of characters are given, and sometimes features cha-
racteristic of a family or genus are indicated. The plant
material “herb” is harvested in the flowering phase and
it is desirable to give signs regarding pollen, seeds, co-
rolla. The combination of additional morphological and
anatomical features allows a more accurate determina-
tion of the authenticity of the raw material.

The aim is to study of diagnostic signs of the morpho-
logical and anatomical structure of Medicago falcata L.
from the flora of Azerbaijan.

MATERIALS AND METHODS

The samples for research were collected during their
flowering time in May 2019, in the Shamakhi region
(40.6427°N, 48.6267°E) of the Republic of Azerbaijan.
Plant samples were fixed in a solution made in 0.1 M phos-
phate buffer (pH = 7.4), containing 2.5 % glutar-aldehy-
de, 2 % paraformal-aldehyde, 4 % sucrose, and 0.1 % pic-
ric acid. The fixed materials were submitted to the Elec-
tron Microscopy Laboratory of the Azerbaijan Medical
University for study by electron microscopy. Samples were
postfixed in 1 %-osmium tetraoxide solution prepared
in phosphate buffer (pH 7.4) within two hours after being
left in the same fixer for one day. Araldite-Epon blocks
were made from materials using general methods adop-

ted in electron microscopy [12]. The semi-thin (1-2 pm)
sections from the blocks taken on a EM UC7 (Leica, Ger-
many) ultramicrotome, stained with methylene blue, azu-
re II, and basic fuchsin were observed under microscope
Primo Star (Zeiss, Germany) and images of required parts
were shot with EOS D650 (Canon, Chine) digital camera [13].

RESULTS AND DISCUSSION

Morphological characteristics

M. falcata L. is perennial plant belonging to the genus
Medicago of the family Leguminoase. The plant is erect
or stems prostrate to upright, arising from the crown, up to
40-60 (100) cm, roots well-branched, rarely taproot or
rhizomatous. Leaves and stems covered sparsely to den-
sely with hairs. Leaves are oblong or obovate with ser-
rations, compound, the base is narrowed, the upper and
the lower surface is hairy. The length of leaflet is 8-20 mm.
The apex of the leaflet is acute. Stipules entire or toothed
at their base. The stem, leaf rachis and peduncle are co-
vered with hairs also (Fig. 1). Petioles are 0.3-1.5 mm.
Stipules are 0.4-0.9 mm, lanceolate. Inflorescence is 1.1-2.5 cm,
dense raceme. It has raceme of small yellow flowers fol-
lowed by fruits containing 10-18 seeds. Seeds are flat,
yellow brown, 10-12 mm long, semi-spiral, glabrous or
slightly hairy.

Anatomical characteristics

Leaflet anatomy

The transverse sections of leaflets show that the upper
and lower epidermis consist of uniseriate, oval or isodia-
metric cells with adaxial and abaxial cuticles. The lower
epidermal cells are similar to those on the adaxial sur-
face there are some slightly sinuous cells with clear-sha-
ped walls. Both leaf surfaces have stomata (Fig. 2). Epi-
dermal cells are tightly linked to each other and stoma
belongs to the anisocytic structure. Mesophilic - chloren-
chyma tissue consists of 1-2 layered the palisade paren-
chyma cells and 4-5 layered spongy parenchyma cells (Fig. 3).
The mesophyll tissue separated into a distinct palisade
zone in the adaxial portion of the leaf, and spongy meso-
phyllin the abaxial portion. The spongy parenchyma cells
are present isodiametric spongy parenchyma cells with
large intercellular spaces. There are more trichomes pre-
sent both surfaces, especially along the veins.

Steam anatomy

The stem is about square in cross section. The stem
epidermis is composed of large elongated thick-walled
cells with stomata of the anisocytic type. Vascular bund-
les are located in the angles of the axis. Vascular bundles
in M. Falcata L. are collateral. The epidermis is underlain
by chlorenchyma and collenchyma and the innermost layer
of the cortex is the starch sheath. Collenchyma tissue is
composed of cells withthick cell walls. Pith is composed
of large, compactly arranged parenchyma cells. Phloem
and xylem are well developed. Phloem parenchyma and
companion cells are present in the phloem. The center
of the is occupied by the pith.The pith region of the stem
consists of parenchymtic cells and some of them include
dark secretions (Fig. 4).
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Fig. 1. Morphological characteristic of M. falcata L. a) hairs of lower side of leaves; b) stem with hairs;
d); f) the upper and lower side of leaves; c); e) inner side of calyx with hairs

Fig. 2. Leaf and stem epidermises: a); d) upper epidermis of leaf with stomata;
¢); f) lower epidermis of leaf with stomata, c); e) stem epidermis with stomata
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Fig. 3. The transverse section of the leaflet of
M. falcata L.: a) Ue - upper epidermis, Pp - palisade
parenchyma, Le - lower epidermis; b) Sp - spongy
parenchyma, X - xylem, Ph - phloem; c) St - stomata

Fig. 4. The transverse section of the stem
of M. falcata L.: a) Ep - epidermis, Ph- phloem,
X - xylem, Pi - pith region; b); c) St - stomata,

Cl - collenchyma tissue, T - trachea,
Ds - dark secretion, Co - cortex

Petal anatomy

The papilionaceous corolla is consists of five petals:
a large standard or banner, two lateral wing petals and
two fused petals that form the keel. The keel petals is
composed of outer epidermis and inner epidermis. Outer
epidermis changes their shape to wing horns cells. The trans-
verse section of the keel petals consists of scattered vas-
cular bundles (Fig. 5).

Morphological and anatomic studying of raw mate-
rial Medicago falcata L. has shown, that there are promi-
nent features of a structure. Some of the microscopic fea-
tures for standardizing plant materials of M. Sativa L. were
established [11]. This is the first report on the examined
characteristics of the M. Falcata L. in flora Azerbaijan.
Transverse sections of stems of the plant were studied
for microscopic characters. Multicellular trichome cove-
red on both leaf sides. Adaxial epidermis a sheet plate
have sinuous cells, and abaxial epidermis have differed
slightly sinuous cells with clear-shaped walls. The trans-

Fig. 5. The transverse section of the keel petals

of M. falcata L.: a) Wg - wing horns, Oe - outer

epidermis of the keel - KL, le - inner epidermis;
b); ¢) Vb - vascular bundles

verse sections of stem of M. Falcata L. are made up three
main tissues from outside to inside and their names are
epidermis, vascular bundles and pith region. Transverse
section in the main stem some Medicago sativa L. culti-
vars were carried out; stained and seventeen anatomi-
cal characters were examined by light microscope [14].
In leaflet anatomy of plant vascular bundles are of the col-
lateral type. Stomatas are located from both sides of a leaf
and are surrounded by three or four unequal cells. Stoma-
ta belong to anisocytic structure. The epidermis of the stem
consists of elongated thick-walled cells with anisocytic
stomata. The calyx is densely covered by trichomes. The outer
epidermis of cross-section of the keel petals cells is the wing
horns cells form. And inner epidermis consists of oval cells.

Morphological and anatomical characteristics might
be useful in the definition of the species investigated.
These characteristics will be more valuable if other spe-
cies of Medicago are also investigated.

CONCLUSIONS

Morphological and anatomical studying of raw ma-
terial Medicago falcata L. has shown, that there are pro
minent features of a structure: four large conductive bund
les are located on the cross section of the stem at the cor-
ners of the ribs on two sides. Between angular conduc-
tive bundles, there are three conductive bundles, and
the other two sides are located along one conductive
bundle. Therefore, M. Falcata L. differs from M. Sativa L.
The epidermis of the stem consists of elongated thicke-
ned-walls cells with anisocytic stomata.

The indicated diagnostic morphological and anato-
mical characters could be used in the compilation of a mo-
nograph and in identifying plant materials on the raw
material of Medicago falcata L.

Conflicts of interest: authors have no conflict of
interest to declare.
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