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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. 
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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. 
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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). 

T a b l e  

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. 

Сonclusion 

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 және Lonicera microphylla жапырақтарының  

салыстырмалы анатомиялық талдауы 

Өсімдіктердің вегетативті мүшелерінің анатомиялық құрылымын зерттеу түрлердің биологиялық 

және экологиялық ерекшеліктерін бағалауға және таксондарды микроскопиялық деңгейде анықтауға 

мүмкіндік беретін құрылымдық ерекшеліктерді анықтауға мүмкіндік жасайды. Бұл әсіресе 

таксономиялық жақын түрлер үшін өте маңызды. Мақалада Lonicera tatarica және Lonicera 

microphylla жапырақтарының салыстырмалы анатомиялық зерттеу нәтижелері келтірілген. Жапырақ 

үлгілері 2024 жылдың жазында жиналды, Штраус-Флеминг ерітіндісінде тіркелді, беттік препараттар 

мен көлденең қималар қолмен жасалды. Зерттеу нәтижелері үшқаттар тұқымдасының екі түрі де 

бағаналы және кеуекті тәрізді ұлпаларға дифференциалданған мезофиллі бар дорзо-вентральды 

типтегі, жарық жапырақтарымен сипатталатынын анықтады. Жапырақ саңылаулары аз, аномоциттік 

типті, негізінен жапырақтың төменгі жағында локализацияланған. Екі түрде де кальций оксалатының 

ұсақ дөңгелек друзалары бар. Түрлер арасындағы айырмашылықтар жапырақ эпидермисінің 

жасушалары түрінде, бағаналы және кеуек тәрізді тіндердің қабаттарының саны, өткізгіш шоқтардың 

пішіні, кальций оксалатының друзаларының саны және қарапайым трихомалардың болуы.  

Кілт сөздер: Lonicera tatarica, Lonicera microphylla, анатомиялық құрылымдар, жапырақ, қысқа 

шыбық, салыстырмалы зерттеу. 
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Сравнительный анатомический анализ листьев  

Lonicera tatarica и Lonicera microphylla 

Изучение анатомического строения вегетативных органов растений позволяет оценить биологические 

и экологические особенности видов, а также выявить особенности строения, которые позволяют про-

водить идентификацию таксонов на микроскопическом уровне. Это особенно важно для таксономиче-

ски близких видов. В статье представлены результаты сравнительного анатомического исследования 

листьев Lonicera tatarica и Lonicera microphylla. Образцы листьев были собраны в летний период 2024 

г., зафиксированы в растворе Штрауса-Флеминга, поверхностные препараты и поперечные срезы вы-

полнены вручную. Исследования показали, что оба вида жимолостей характеризуются световыми ли-

стьями, дорзо-вентрального типа с дифференцированным мезофиллом на столбчатую и губчатую тка-

ни. Устьица немногочисленные, аномоцитного типа, локализованы преимущественно с нижней сто-

роны листа. У обоих видов присутствуют мелкие округлые друзы оксалата кальция. Отличия между 

видами выявлены в форме клеток эпидермиса листа, количестве слоев столбчатой и губчатой ткани, 

форме проводящий пучков, количество друз оксалата кальция и присутствии простых трихом. 

Ключевые слова: Lonicera tatarica, Lonicera microphylla, анатомические структуры, лист, черешок, 

сравнительное изучение. 
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