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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 spongy tissue layers, the shape of
conductive bundles, the number of calcium oxalate druses and the presence of simple trichomes.
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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 Lonicera 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. Thus, 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 of both species of Lonicera L. (Fig. 1) were collected in the Karkaraly mountains
(Karkaraly district, Karaganda 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 Mountains

Results and Discussion

The cells of the upper and lower sides of the leaf of L.tatarica are rounded or slightly
elongated (Fig. 2), the walls are slightly curved. Rounded druzes of calcium oxalate are translucent on both
sides. Stomata are oval in shape, anomocytic type, localized mainly on the lower side of the leaf.

Figure 2. Micropreparation of the leaf of Lonicera tatarica, fragments of preparations with surface:
A — upper epidermis, B — lower epidermis; 1 — epidermis cells, 2 — druses; 3 — stomata

Cells of upper and lower epidermis of Lonicera microphylla leaf are characterized by elongated or
rounded shape, with straight and distinctly thickened walls (Fig. 3). Stomata are localized on the lower side
of the leaf, rounded, anomocytic 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 — phloem, 7 — xylem, 8 — sclerenchyma

The transverse section of Lonicera microphylla is also 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 layers. Conducting 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 conducting 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 a leaf 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 of the leaf 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

Mesophyll

Differentiated into palisade and spongy
tissues

Differentiated into palisade and spongy
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.

Acknowledgements

Authors thank the Faculty of Biology and Geography of Karaganda Buketov University for laboratory
equipment.

Funding

The study was carried out with the financial support of the program of Ministry of Science and Higher
Education BR21882166 “Scientific and practical foundations for the reproduction, conservation, and use of
fruit and berry plants of the natural flora of Western, Eastern, Central and Northern Kazakhstan to ensure
food security” (2023-2025).

Author contribution

The manuscript was written through contributions of all authors. All authors have given approval to the
final version of the manuscript. CRediT: Gavrilkova E.A. — Investigation, Methodology, Plant material
collection, Writing-review & editing; Tleukenova S.U. — Conceptualization, Data curation; Ageev D.V. —
Plant anatomy; Ramazanov A.K. — Data curation, visualization.

Conflict of Interest

Authors declare no conflict of interest.

References

1 De Cortes Sanchez-Mata, M., Matallana-Gonzalez, M. C., & Morales, P. (2016). The contribution of wild plants to dietary
intakes of micronutrients (1): vitamins. Mediterranean Wild Edible Plants. Springer Nature.

2 Maikhun, R. K., Semua, R. I, Singh, A., & Nautiyal, M. C. (1994). Wild fruits as a contribution to sustainable rural devel-
opment: a case study from the Garhwal Himalaya. Int J Sustain. Devel. World Ecol., 1, 56-68.

3 Albrechtova, J. (2003). Plant anatomy in environmental studies. Prague: Charles University.

4 Lobo, S. M., & Krishnakumar, G. (2014). Studies on ecological anatomy of the mangrove fern Acrostichum aureum L. Int
Journal of Plants, Animal & Environmental Science, 4(1), 195-200.

5 Duschanova, G., Shakhmurova, G., Ravshanova, M., & Maimataeva, A. (2023). Diagnostic signs of aboveground and under-
ground organs of Ferula tenuisecta Korov. in natural conditions. Web of Conferences, 421, 04005.
https://doi.org/10.1051/e3sconf/202342104005

6 Nuzhyna, N., Maliarenko, V., & Syvets, H. (2022). Features of the root and rhizome anatomical structure of Potentilla alba
L. as a diagnostic sign of the raw materials. Bulletin of Taras Shevchenko National University of Kyiv, series biology, 2(89), 10-13.
https://doi.org/10.17721/1728.2748.2022.89.10-13

7 Nosirov, S. S., Rakhimova, N. K., & Matismoilov, A. Kh. (2023). Seed Germination and Vegetative Propagation of Promis-
ing Decorative Lonicera tatarica L. (Caprifoliaceae Juss.), Introduced into the Tashkent Botanical Garden (Uzbekistan). American
Journal of Plant Sciences, 14, 496-505. https://doi.org/10.4236/ajps.2023.144033

8 Popoviciu, D. R., & Negreanu-Pirjol, T. (2023). Health benefits of antioxidant bioactive compounds in the fruits and leaves
of Lonicera caerulea L. and Aronia melanocarpa (Michx.) Elliot. Antioxidants, 12, 951. https://doi.org/10.3390/antiox12040951

172 ISSN 3080-6836 (Print) ISSN 3080-6844 (Online)


https://doi.org/10.1051/e3sconf/202342104005
https://doi.org/10.17721/1728.2748.2022.89.10-13
https://doi.org/10.4236/ajps.2023.144033
https://doi.org/10.3390/antiox12040951

Comparative anatomic analysis...

9 0i, S, Wang, J.,, & Yang, Q. (2023). Pharmacological effects of genus Lonicera and its application in tumors of the digestive
system. Highlight in Science, Engineering and Technology, 80, 489-495. https://doi.org/10.54097/t6kjwz34

10 Tang, Y. -R., Zeng, T., Zafar, S., Yuan, H. -W., Li, B., & Peng, C. -Y. (2018). Lonicera Flos: a review of chemical constitu-
ents and biological activities. Digital Chinese Medicine, 1, 173-188.

11 Ruzin, S. E. (1999). Plant microtechnique and microscopy. Oxford: Oxford University Press.

12 Crang, R., Lyons-Sobaski, Sh., & Wise, R. (2018). Plant Anatomy. A concept-based approach to the structure of seed plants.
Springer Nature.

13 Rudall, P. J. (2006). Anatomy of flowering plants. An introduction to structure and development. Cambridge: Cambridge
University Press.

E.A. I'aepmibkoBa, C.Y. Tneykenona, /[.B. Arees, A.K. Pamazanon

Lonicera tatarica :xone Lonicera microphylla skanbipakTapbIHbIH
CAIBICTBIPMAJIBI AHATOMUNJIBIK TAJ1AAYbI

OcCiMAIKTEpIiH BEreTaTHBTI MYILIENEPiHIH aHATOMHSIBIK KYPBUIBIMBIH 3€pTTEY TYPJIEPIiH OHOIOTHSIIBIK
JKOHE IKOJIOTHSIIBIK CpPEKIICIKTepiH OaFanayra )oHe TaKCOHAAP/Ibl MUKPOCKONMSIIBIK JACHIeiile aHbIKTayFa
MYMKIHAIK OepeTiH KYpBUIBIMABIK EpeKIIeNiKTepAl aHbIKTayFa MYMKIHIOIK >kacaimel. bym aocipece
TAaKCOHOMUSUIBIK JKaKbIH TYypJep YIiH eTe MaHbi3asl. Makanana Lonicera tatarica »xome Lonicera
microphylla skanbipakTapbHBIH CaTBICTHIPMAIbl aHATOMHUSIIBIK 3€pTTEY HOTHXKENepi KenTipiared. JKambipax
yirinepi 2024 sxpuinbiH ka3eiHAa xuHas!, [tpayc-dnemuHr epitinaicinae Tipkenai, 6eTTik mpenapaTrap
MEH KeJJICHeH KHMalap KOJMEH Kacayibl. 3epTTey HOTHKeJepi YIIKATTap TYKBIMIACHIHBIH €Ki Typi ne
OaraHaNbl JKOHE KEYEKTI Topi3ai yimamapra muddepeHimanianrad Me30pmuri 0ap JI0p30-BEHTPATBIBI
THIITET], XKapbIK JKalbIPaKTaPbIMEH CHITATTAIATBIHBIH aHBIKTa bl JKarblpak caHbUIayaapbl a3, aHOMOIUTTIK
THIITI, HETi31HEH JKAIBIPAKThIH TOMEHTI KaFbIH/Ia JIOKAIH3alMsuIaHFal. Exi Typ/ie e KaJbliuii OKCaIaThIHBIH
ycaK JeHreiek apysanapsl Oap. Typiep apachlHZArbl afbIpMAIIBUIBIKTAP JKATbIPAK AIUICPMHCIHIH
JKacymanapsl TypiHae, OaraHabl )KOHE KeyeK TOpi3/i TIHAEPAiH KaOaTTapbIHBIH CaHbl, OTKI3TIlI MIOKTAPIbIH
MiIiHi, KaJbLUI OKCAJaTHIHBIH JPY3aapbIHBIH CaHBI )KOHE KapamaiflbIM TpUXOMaTapabiH OOTybL.

Kinm ce30ep: Lonicera tatarica, Lonicera microphylla, anaroMHsIbIK KypbUIBIMIAp, KambIpak, KbICKa
HIBIOBIK, CATBICTBIPMAIIBI 3EPTTEY.
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CpaBHUTe/ILHBI AHATOMUYECKHH aHAJIU3 JINCThEB
Lonicera tatarica m Lonicera microphylla

W3yueHne aHATOMUYECKOTO CTPOEHHUS. BETETATHBHBIX OPraHOB PACTEHHUI MO3BOJISAET OLEHUTH OUOJIOTUYECKHE
1 DKOJIOTHYECKUE OCOOEHHOCTU BUIIOB, & TAK)KE BBIABUTH OCOOEHHOCTH CTPOEHHS, KOTOPHIE MO3BOJISIOT HPO-
BOJUTH UICHTU(DHKALKMIO TAKCOHOB Ha MUKPOCKOIIMYECKOM YPOBHE. ITO 0COOEHHO BAKHO ISl TAKCOHOMUYE-
CKU OJIM3KUX BHIOB. B cTaThe MpecTaBiieHbl pe3ysibTaThl CPABHUTENHHOTO AHATOMUYECKOTO HCCIIEI0BAHHS
nuctheB Lonicera tatarica u Lonicera microphylla. O6pasis! ucthe Gbuti cobpaHbl B ieTHHi nepuox 2024
r., 3adukcupoBansl B pactsope llTpayca-®nemMuHra, MOBEPXHOCTHBIE MPEMAPATHI U MONIEPEYHBIE CPE3BI BbI-
TOJIHEHBI BPYUYHYIO. McCreoBaHus MOKa3aiy, yTo 00a BUIA HKUMOJIOCTEN XapaKTEPU3YIOTCsl CBETOBBIMHU JIU-
CTBAMH, JI0P30-BEHTPAILHOTO TUIA ¢ Ju(dHepeHIPOBAHHBIM ME30(DUILIOM Ha CTONOYATYIO U Iy0UaTyIO TKa-
HA. YCThUIIAa HEMHOTOYHCIIEHHBIE, aHOMOI[UTHOTO THIIA, JIOKATH30BAaHbI IPEUMYIIECTBEHHO C HHKHEH CTO-
POHBI JIECTa. Y 00OMX BUIOB TPHUCYTCTBYIOT MEIIKHE OKPYTIIBIE APY3bl OKcanata Kaiblus. OTINdus MEXIy
BH/IAMU BBIABJIEHBI B OPME KIIETOK SIUIEPMHCA JIHCTA, KOIMYECTBE CIIOEB CTONOYATON M Iy(uaToll TKaHw,
(bopMe NpoBOSIIKIT TyYKOB, KOJTUYECTBO JPY3 OKCATIATA KAJBLHS M IPUCYTCTBUH IPOCTHIX TPUXOM.

Kmioueswie cnosa: Lonicera tatarica, Lonicera microphylla, anaromuueckie CTpyKTyphl, JHCT, YEpPEIIOK,
CPaBHUTENHHOE U3yIEHHE.
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