DOI 10.31489/2025FEB3/168-174

UDC 581.84 Received: 22.05.2025 | Accepted: 15.07.2025 | Published online: 30 September 2025

E.A. Gavrilkova', S.U. Tleukenova, D.V. Ageev, A.K. Ramazanov

Karaganda University of the name of academician E.A. Buketov, Karaganda, Kazakhstan
“Corresponding author ’s e -mail: elena_2809@mail.ru

Comparative anatomic analysis of leaves
of Lonicera tatarica and Lonicera microphylla

The study of anatomical structure of vegetative organs of plants allows to estimate biological and ecological
features of species and to reveal features of structure, which allow to carry out identification of taxa.at micro-
scopic level. This is especially important for taxonomically close species. The paper presents the results of a
comparative anatomical study of leaves of Lonicera tatarica and Lonicera microphylla. Leaf samples were
collected in the summer period of 2024, fixed in Strauss-Fleming’s solution, surface preparations-and trans=
verse sections were made manually. The results of the studies allowed us to establish that both honeysuckle
species are characterized by light leaves, of dorso-ventral type with differentiated mesophylL.into columnar
and spongy tissues. Stomata are few, of anomocytic type, localized mainly on the underside of the leaf. In
both species, small rounded druzes of calcium oxalate are present. Differences between the species were
found in the shape of leaf epidermal cells, the number of columnar and spongytissue layers, the shape of
conductive bundles, the number of calcium oxalate druses and the presence of simpleftrichomes.

Keywords: Lonicera tatarica, Lonicera microphylla, anatomical structure, leaf, petiole,comparative study.

Introduction

Nowadays, the study of fruit plants is of great importance as sources of food, vitamins and biologically
active substances [1, 2]. In Karaganda region, the genus Lenicera L. (family Caprifoliaceae Juss.) is a prom-
ising object for use as a fruit crop and object for green building.

Anatomo-morphological structure of plants in‘the comparative aspect is an indicator of biological fea-
tures and ecology of species, and also allows to establish affinity between taxa [3, 4], to act as diagnostic
signs of medicinal plant raw materials [5, 6].

In Karaganda region Lonicera tatarica,L..and Lonicera microphylla Willd. ex Schult are of interest as
ornamental, food and medicinal plants:“Ehus, ‘Lonicera tatarica is characterized by resistance to climatic
conditions, weakly damaged by diseases and pests, suitable for wide application in green building [7], during
flowering as an excellent mellifer, berries.contain a complex of vitamins and minerals [8], suitable in cook-
ing, and weaving as a source.of medicinal raw materials [9]. The fruits of Lonicera microphylla have antiox-
idant and tonic properties [10],

As a study of biological properties of both species of honeysuckle, the objective was to investigate the
anatomical parameters of the leaf and to identify the diagnostic characters of the species.

Experimental

Leaf,samples ofboth species of Lonicera L. (Fig. 1) were collected in the Karkaraly mountains
(Karkaraly districtpKaraganda region) in June 2024. Species identification was carried out at the Department
of Botany of the University. The plant specimens were deposited in the herbarium fund of the Faculty of Bi-
ology and Geography of Karaganda Buketov University.

Dry leaves (leaves plates and petioles) were soaked in Strauss-Fleming mixture (distilled water: ethyl
alcohol 96 % — glycerol 40 % in the ratio 1:1:1), transverse sections and surface preparations were prepared
using a blade [11].

The description of micropreparations was carried out in accordance with the methodological guide-
lines [12, 13]. During description, attention was paid to cell structure, shape, presence of trichomes and in-
clusions, shape of stomata, shape and localization of conductive bundles.
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Figure 1. Lonicera tatarica and Lonicera microphylla in fruitening phase, Karkaraly

Results and Discussion

The cells of the upper and lower sides of the leaf of L.tatarica are ded or slightly
elongated (Fig. 2), the walls are slightly curved. Rounded druzes of calciu ate,are translucent on both

Figure 2. Microprepara
A — upper epidermi

of Lonicera tatarica, fragments of preparations with surface:
epidermis; 1 — epidermis cells, 2 — druses; 3 — stomata

Cells of upper and | idermis of Lonicera microphylla leaf are characterized by elongated or
rounded shape, with straig istinctly thickened walls (Fig. 3). Stomata are localized on the lower side
of the leaf, roun ocytic type. Trichomes are placed along the central vein; they are simple,
1-2-celled.

Figure 3. Micropreparation of the leaf of Lonicera microphylla,
fragments of preparations with surface: 1 — epidermis cells, 2 — stomata
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On the transverse section (Fig. 4) the leaf of L. tatarica is of dorso-ventral type, the mesophyll is indis-
tinctly differentiated into palisade and spongy tissues. A single-layered epidermis is located on both sides. Its
cells are rounded in shape, with a clearly visible layer of cuticle on the outer side. In the area of the main and
lateral veins, areas of collenchyma are located under the epidermis, with mesophyll between the veins. Under
the upper epidermis there are 1-2 layers of palisade tissue, on the lower side there are cells of spongy tissue
with developed intercellular layers. Conductive bundles of elliptical shape, collateral, closed type, reinforced
by sections of sclerenchyma. Numerous druzes of calcium oxalate are localized in the mesophyll.

Figure 4. Transverse section of a leaf of Lonicera tatarica.
Fragment in the area of the central vein: 1 — lower epidermis, 2 — upper epidermis, 3 — collenchyma,
4 — spongy mesophyll, 5 — palisade mesophyll, 6'=- phleem, 7 — xylem, 8 — sclerenchyma

The transverse section of Lonicera microphylla isfalso flat, dorso-ventral on the transverse sec-
tion (Fig. 5), not clearly differentiated into palisade and spongy tissue. On both sides, the leaf is surrounded
by a 1-layer epidermis composed of oval cells'and a thick layer of cuticle. The columnar tissue is arranged in
2 layers and the spongy tissue in 2-3 layersaConducting bundles are oval curved, collateral, closed type.

Figure 5. Transverse section of a leaf of Lonicera microphylla.
Fragment in the area of the central vein: 1 — lower epidermis, 2 — upper epidermis, 3 — collenchyma,
4 — spongy mesophyll, 5 — palisade mesophyll, 6 — phloem, 7 — xylem, 8 — sclerenchyma

The leaf petiole of Tatar honeysuckle is broadly ovate, slightly curved in cross section (Fig. 6). Along
the perimeter there is a single-layer epidermis with a thick layer of cuticle. Beneath the epidermis lies a mul-
tilayered collenchyma. In the center of the petiole lies a vascular-fiber bundle, collateral, closed type, rein-
forced by sclerenchyma strands. The mesophyll zone is thin, composed of thin-walled parenchyma cells,
with large intercellular cells and small druzes of calcium oxalate.
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Figure 6. Transverse section of Lonicera tatarica leaf petiole: 1 — epidermis, 2 —cuticle;
3 — collenchyma, 4 — mesophyll, 5 — phloem, 6 — druzes, 7 — xylem, 8 — sclerenchyma

The leaf petiole of Lonicera microphylla on a transverse section is curved.(Fig«7). Rounded epider-
mal cells with cuticle, adjacent to 2-6-layer collenchyma, lie along the perimeter. The gonducting bundle is
narrow, elongated, collateral, of closed type, surrounded by sections of sclerenchyma. Numerous druzes of
calcium oxalate are placed around the central vein under a layer of lamellar collenchyma. Few simple

trichomes are noted.

Figure 7. Transverse section of aleaf of Lonicera microphylla. Fragment in the area of the central vein:
1 — epidermis, 2 — trichomes, 3'= collenchyma, 4 — calcium oxalate druses, 5 — central conductive bundle.

Comparison of anatomical features of the leaf of both species of honeysuckle allowed us to identify

characteristic features (Table):

Table

Comparative anatomical features of the leaf of Lonicera tatarica and Lonicera microphylla

Characteristics

Lonicera tatarica

Lonicera microphylla

Cells of leaf epidermis

Rounded or slightly elongated

Elongated or rounded

Drusae ofithe léaf lamina

+

Stomata

Anomocytic, localized on the lower
side

Anomocytic, localized on the lower
side

Trichomes on the leaf lamina

Simple

Type of leaf on transverse section

Dorso-ventral

Dorso-ventral

Differentiated into palisade and spongy

Differentiated into palisade and spongy

Mesophyll tissues tissues
Number of layers of columnar tissue  |1-2 2
Number of layers of spongy tissue 2-3 2-3
Shape of conductive bundles Elliptical Oval

Shape of petiole on transverse section

Broadly ovate, slightly curved

Narrow-ovate, strongly curved

Druses

Few

Numerous
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Thus, differences in the shape of leaf epidermis cells, presence of trichomes and druses of calcium oxa-
late, number of layers of columnar and spongy tissue, shape of petiole on transverse section were noted.

Conclusion

Thus, the anatomical structure of the leaves of Lonicera tatarica and Lonicera microphylla was studied.
It was determined that the leaves are light-type, with a dorsoventral structure in cross section, and petioles
reinforced with areas of sclerenchyma. The mesophyll of the leaf blade is differentiated into columnar and
spongy tissues. The stomata are small, few in number, anomocytic, and usually located on the lower side of
the leaf. Round calcium oxalate crystals are present in the structure of the leaf blade and petiole.

Distinctive features of the leaves of both species are the shape of the epidermal cells, the number of lay-
ers of columnar and spongy tissue (Lonicera microphylla has more layers), the shape of the conducting bun-
dles (broad and narrow-ovoid), the number of calcium oxalate crystals and the presence of simple trichomes
on the underside of the leaf in Lonicera microphylla, in the absence of trichomes in the structure‘of.Lonicera
tatarica.

The data obtained confirm the xeromesophytic structure of the leaves and also show. differences be-
tween plants for species identification based on vegetative organs.
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Lonicera tatarica :xone Lonicera microphylla skanbipakTapbIHbIH
CAIBICTBIPMAJIBI AHATOMUAJIBIK TAJ1AAYbI

OcCiMAIKTEpIiH BEreTaTHBTI MYILIENEPiHIH aHATOMHSJIBIK KYPBUIBIMBIH 3€pTTEY TYpIEpHiH -OUOTOTISIIBIK
JKOHE KOJIOTHSUIBIK SpPEKIICIIKTepiH OaFanayra )oHe TaKCOHIAP/Ibl MUKPOCKOMMUSIIBIK JACHI€ille aHbIKTayFa
MYMKIHAIK OepeTiH KYpBUIBIMABIK EpeKIIeNiKTepAi aHbIKTayFa MYMKIHIOIK >kacaimel. “bynm ocipece
TAaKCOHOMUSUIBIK JKaKbIH TYpJiep YINiH eTe MaHbi3asl. Makanana Lonicerartatarica, sxome Lonicera
microphylla skanbipakTapbIHbIH CaTBICTHIPMAabl aHATOMHUSIIBIK 3epTTey HoTXENepi kearipiared. Jambipax
yirinepi 2024 sxpuinblH kaszeiHAa xuHaas!, [tpayc-dnemuHr epitinaicinge Tipkenai, OeTTik mpenaparrap
MEH KeJJICHeH KHMaiap KOJMEH jKacayibl. 3epTTey HOTHKeJepi YIIKATTap TYKBIMIACHIHBIH €Ki Typi ne
OaFaHaNbl JKOHE KEYEKTI Topi3ai yimamapra muddepeHrmanianrad Me3o@uun 0ap JI0p30-BEHTPATBIBI
THIITET], XKapbIK JKalbIPaKTaPbIMEH CHITATTAIATHIHBIH aHbIKTa bl JKambpak CaHbuIayaapsl a3, aHOMOIMUTTIK
THUITI, HETi31HEH JKaNBIPAKTHIH TOMEHTI KaFbIH/IA JOKAIH3alMsIanEat. EKi Typ/ie Je KaJabluil OKCcaJaThIHBIH
ycaK JeHreiek apysamapsl Oap. Typiep apachlHIAFbl , AMBIPMAIIBUIBIKTAD KANBIPAK AIUICPMHUCIHIH
JKacyIanapsl TYpiHze, OaraHalbl XKOHE KeyeK Topi3ai TiHaep/lH KabaTTapbIHbIH CaHbl, OTKI3TIll HIOKTApPIbIH
MiIiHi, KaJbLUI OKCAJIaTHIHBIH JPY3aJapbIHBIH CaHBI )KOHE KapalailbIM TPUXOMaTapablH OOTybL.

Kinm co30ep: Lonicera tatarica, Lonicera microphylla, amaroMusibIK KypbUIBIMAIAp, >KalbIpakK, KBICKA
HIBIOBIK, CATBICTBIPMAIIBI 3EPTTEY.

E.A. I'aBpunibkoBa, C.Y. Taeykenona, /[.B. Arees, A.K. Pamazanos

CpaBHUTe/IBHBL AHATOMUYECKNH aHAJIU3 JINCTHEB
Lienicera tatarica m Lonicera microphylla

V3yueHre aHaTOMUYECKOTOICTPOSHHS BEr€TATUBHBIX OPTraHOB PACTEHHUI TT03BOJISIET OLEHUTH OUOJIOTHYECKHE
U 3KOJIOTHYECKHE 0COOCHHOCTH BUJIOB, & TAKXKE BBISBUTH OCOOEHHOCTH CTPOEHHSI, KOTOPHIE MO3BOJISIOT TPO-
BOJIUTH HACHTHHHUKAIUIO TAKCOHOB HA MUKPOCKOIIMYECKOM YPOBHE. DTO 0COOEHHO BaYKHO JUIl TAKCOHOMHUY -
CKM OJIM3KHX,BUJIOB. B CTaThe MpeacTaBieHbl pe3ybTaThl CPABHUTEILHOTO aHATOMHYECKOTO HUCCIIE0OBAHMS
muctbes Lonicera tatarica u Lonicera microphylla. O6pasip! nuctbes Gbutd coOpansl B JeTHHI nepuoa 2024
r., 3auKCUpoBaHbL B pactBope LlITpayca-dneMuHra, MOBEPXHOCTHBIE MPENAPATHI U MONEPEYHBIE CPE3BI BbI-
TIOJHEHBI BPYYHYIO. McCreoBaHus TOKA3aiH, uTo 00a BUJIA HKUMOJIOCTEN XapaKTEPU3YIOTCsl CBETOBBIMHU JIU-
CIbSIMH, JIOP30-BEHTPAILHOTO THITA ¢ JU(PEPEHIMPOBAHHBIM Me30(DHIIOM Ha CTOJIOUATYIO M IyOUaTyro TKa-
HH.~Y.CTHUIIA HEMHOTOYHCIIEHHBIE, aHOMOI[UTHOTO THIIA, JIOKAJN30BaHBI TIPEUMYIIECTBEHHO ¢ HUKHEN CTO-
PoHBI JKcTa. Y 000MX BHIOB MPHUCYTCTBYIOT MEIKHE OKPYTIIBIE JPY3bl OKcanara Kaiubius. OTIHdus MEKIy
BHJIAMH BBIBJIEHBI B (DOPME KJIETOK DIHUAEPMUCA JIMCTA, KOJIMIECTBE CIOEB CTOJNOYATOM M ry6uaTol TKaHU,
(dopMe POBOISAIIHIA TyYKOB, KOJIMYECTBO JIPY3 OKCAIATA KANBIHS ¥ IIPUCYTCTBHU MPOCTHIX TPUXOM.

Kmioueswvie cnosa: Lonicera tatarica, Lonicera microphylla, anaromuueckie CTpyKTyphl, JHCT, YEpPEIIOK,
CPABHUTENLHOE U3yUEHHE.
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