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Structural features of the leaf in some cultivated species of the genus Citrus

This article discusses the significance and relevance of studying the vegetative organ of the leaf in addressing
various fundamental questions. Citrus crops cultivated worldwide are representatives of the genus Citrus
L. This genus, along with its wild and semi-wild relatives (C. trifoliata L. and C. ichangensis Sw.), belongs to
the subfamily Aurantioideae Eng. of the family Rutaceae Juss. Almost all are evergreen plants and are con-
sidered important fruit crops in tropical and subtropical regions of the world. The classification and systemat-
ics of citrus are quite problematic. To this day, there is no universally accepted botanical classification, likely
due to the extreme polymorphism of the genus Citrus. The three botanical genera of the most economic and
practical significance are Citrus, Fortunella, and Poncirus. The fruits, flowers, and leaves contain a wide
range of biologically active substances (organic acids, bioflavonoids, essential oils, and 12 vitamins). Citrus
essential oils are widely used to produce natural perfumes and as flavoring ingredients in food, pharmaceuti-
cal, and cosmetic products. Leaves from plants such as pomelo, orange variety Uzbekistan, and mandarin va-
riety Medovka were studied. A single leaf type was established — hypostomatic. The mesophyll type of the
leaf contains various inclusions, with the presence of water-storing cells and a large number of intercellular
spaces. It was found that pomelo has the largest leaf blade height, while mandarin Medovka has the smallest
one. The presence of trichomes and glandular hairs was noted in the pomelo representative. The smallest
number of stomata was observed in mandarin Medovka, while the largest one was found in orange Uzbeki-
stan.
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Introduction

Currently cultivated citrus crops worldwide are representatives of the genus Citrus L. This genus, along
with its wild and semi-wild relatives (C. trifoliata L. and C. ichangensis Sw.), belongs to the subfamily
Aurantioideae Eng. of the family Rutaceae Juss. [1-2]. Citrus species, with the exception of C. trifoliata, are
evergreen plants and are considered to be among the most important fruit crops in tropical and subtropical
regions of the world [3-5].

The systematics and classification of citrus crops are quite problematic and controversial [6]. There is
still no universally accepted botanical classification, which is related to the extraordinary polymorphism of
the genus Citrus. According to V.P. Alekseev (1955) [7], the family Rutaceae includes 7 subfamilies,
150 genera, and approximately 1600 species. The three botanical genera of the greatest economic and practi-
cal significance are Citrus, Fortunella, and Poncirus. Currently, two main classifications of the subfamily
Aurantioideae have been developed, created by W.T. Swingle (1967) [8] and T.A. Tanaka (1966) [9], each
of which has its advantages and disadvantages. Among citrus cultivation specialists, the classification by
W.T. Swingle has gained the most recognition. It is widely accepted in many countries, especially in Eng-
land and the USA, and includes two subgenera represented by 16 species of the genus Citrus, eight of which
produce edible fruits and have commercial importance: C. reticulata (mandarins), C. medica (citron), C.
sinensis (L.) Osb. (sweet oranges), C. paradisi Macf. (grapefruits), C. maxima (pummelo), C. limon (L.)
Burm. (lemon), C. aurantifolia (Christm.) Swing. (lime), and C. aurantium L. (bitter orange) [8, 10, 11].
T.A. Tanaka’s classification encompasses more than 147 species of the genus Citrus [12]. In distinguishing
species, he considered the morphological characteristics of the plants, their ecology, and fruit structure.
However, some citrus taxonomists disagree with the existence of such a large number of distinct species, as
the differences between some are very minor [11]. The systematics of the genus Citrus has also been studied
by R.W. Hodgson (1961) [13], P.M. Zhukovsky (1971) [14], and others.

The numerous beneficial properties and qualities of citrus fruits that positively impact human health
have contributed to their cultivation and spread worldwide. In terms of distribution among fruit crops, they
rank third globally, with an annual production exceeding 137 million tons and an area under cultivation of
over 14 million hectares. Currently, citrus cultivation is of industrial significance in more than 142 countries.
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The highest gross yields are reported from countries such as China (over 39.3 million tons), Brazil (19.7 mil-
lion tons), India (11.4 million tons), Mexico, the USA, Spain, Turkey, and Egypt (FAO, 2023).

Citrus plants have the ability to purify indoor air from harmful microorganisms through
phytoncides [15]. Currently, there is a growing social demand for environmental improvement technologies
that promote active longevity, which were first developed in Russia by A.T. Bolotov in the 18th and 19th
centuries [16]. Citrus species are particularly popular in ornamental horticulture. They easily adapt to new
growing conditions, have decorative foliage, and are visually striking during flowering [17-20]. Citrus crops
are characterized by longevity and high yield, which contribute to rapid cost recovery on an industrial scale.
Some citrus species are remarkable for their longevity. For instance, in Rome, there is a bitter orange tree in
the grounds of a monastery that is approximately 600 years old [21]. However, the most famous and oldest
orange tree grows near the Palace of Versailles in the suburbs of Paris, having been planted around 1421.
Due to such longevity and favorable soil-climatic conditions, individual trees can yield exceptionally high
harvests, often surpassing the yields of other fruit crops by several times. For example, on the island of Malta
and in the vicinity of Naples, trees can produce up to 30,000 fruits [22].

The leaves are simple, thick, leathery, and vary in shape from oval to lanceolate, with varying degrees
of serration. The upper side is covered with a cuticle, while the abaxial (lower) side has humerous stomata
and cavities containing essential oils. The color of the leaves depends on their age: light green in young
leaves and dark green in mature ones, with a lifespan of 2-3 years. Young leaves perform the primary func-
tions necessary for sustaining life, while older leaves accumulate nutrients for the formation of new vegeta-
tive and generative organs. Depending on the species, the petioles may have various wing-like structures,
ranging from weakly winged (in mandarins) to strongly winged (in pummelos and grapefruits). In citrons,
these wings are completely absent, while in plants of the subgenus Papeda, they can be comparable in size to
the leaf blade. Thorns of various sizes may be present in the leaf axils or on the branches, or they may be
completely absent [23, 24].

Uzbekistan, located in Central Asia, boasts a rich agricultural heritage deeply rooted in its warm cli-
mate, which fosters the cultivation of a diverse range of species and varieties. This favorable environment
allows for the production of numerous fruit crops with exceptional quality and yield. Traditionally, Uzbeki-
stan has relied on conventional methods of cultivation and processing these crops, with a particular focus on
local markets. However, against the backdrop of a rapidly changing landscape, the country is poised for sig-
nificant growth and global recognition, especially in the export of products such as cherries, apricots, and
grapes. The shift towards modern farming methods marks a turning point for Uzbekistan’s agricultural sec-
tor. This transition not only positions the country as a reliable exporter of fruits but also provides lucrative
opportunities for nurserymen, including various varieties and rootstocks, as well as for companies engaged in
greenhouse technologies worldwide. Furthermore, in regions where agricultural mechanization is underde-
veloped, Uzbekistan has significant potential for the implementation of advanced technologies in both culti-
vation and post-harvest processes. In this context, various international players, including companies from
Turkey, the Netherlands, China, and the USA, have begun to capitalize on Uzbekistan’s growing agricultural
landscape. Thus, Uzbekistan is becoming a beacon of opportunities on the global stage, fostering collabora-
tion and innovation in the field of fruit science.

Citrus fruits primarily grow in countries with a subtropical climate. These bright, juicy fruits are valued
for their tangy “sourness”, refreshing aroma, and numerous health benefits.

Many citrus fruits positively influence the functioning of the digestive tract. Citrus juice disinfects mu-
cous membranes and gradually forms a reliable defense against infectious diseases of the upper respiratory
tract. In light of the above, the trend of growing these plants in greenhouse conditions has increased recently.

Today, fundamental research on citrus fruits is relevant not only in Uzbekistan but also worldwide for
addressing phylogenetic issues and systematic problems. Additionally, leaves are the organs most susceptible
to various damages, which are exacerbated by the active spread of various insect pests.

Thus, the aim of our research is to conduct a structural study of the vegetative organ, specifically the
leaf, in plants such as orange (Uzbekistan variety), mandarin (Medovka variety), and pomelo.

Experimental

Experimental studies were conducted from 2023 to 2024. The leaves of pomelo, orange (Uzbekistan va-
riety), and mandarin (Medovka variety) were collected from 5-8 sympodial branches for the research. For
anatomical analysis, the fresh leaves were fixed in 96 % ethanol. Measurements were taken, and preparations
of cross-sections and paradermal sections of the fresh leaves were made. For the analysis of the paradermal
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and cross-sections of the leaf, samples with an area of 1 cm? were taken from the central zone (on both sides
of the main vein of leaves of medium formation).

Young leaves in the phase of most vigorous growth were fixed. The material was washed and preserved
in a 70 % alcohol solution. Leaf cuttings of 1x1 ¢cm were placed in a mixture of 23 cm?® of 96 % alcohol and
2 cm? of chloroform for 1-2 days. After rinsing in distilled water, they were placed in an 18 % KOH solution
for clarification for 4-6 days. They were then rinsed again and placed on a glass slide. Staining of the epi-
dermal cell walls was performed with methylene blue.

Morphometric processing of the collected material was carried out, photographs were taken, and tables
were compiled. A trinocular microscope XSP-500SM (with a 7-inch screen and the ability to connect to a
PC) was used for the research. Statistical processing of quantitative data was performed using standard crite-
ria with the help of a personal computer (MS Excel).

Results and Discussion

Analyzing the obtained data, it was found that the mesophyll of the pomelo leaf is dorsiventral, with
two layers of palisade parenchyma. The spongy parenchyma contains from 14 to 18 layers of cells, and in the
middle of the mesophyll, there is a presence of water-storing parenchyma. The cells of the water-storing tis-
sue are somewhat larger than those of the spongy parenchyma. Additionally, the spongy parenchyma con-
tains a large number of intercellular spaces. The mesophyll is also rich in lysigenous cavities filled with vari-
ous essential oils (Fig. 1). The adaxial epidermis is covered with a waxy coating, and no trichomes or glan-
dular hairs were observed on the leaf. The height of the pomelo leaf blade differs from those studied, meas-
uring the largest size at 224.4 + 12.6 um (Tab. 1, Fig. 2, 3). The cells of the palisade mesophyll are elongat-
ed-oval in shape. The palisade coefficient is very low at 21 % (according to the scale of B.R. Vasiliev,
1988) (Fig. 4). The spongy mesophyll consists of round-shaped cells. The vascular bundles are of a concen-
tric nature, surrounded by periodic layers.

Upper Epidermis
| UPPEEED
| Palisade Layer

Spongy Layer

Lower Epidermis

/

Orange Uzbekistan Mandarin Medovka

Pomelo

Figure 1. Structure of the leaf blade of some representatives of Citrus
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Table 1

Structural indicators of the cross-section of the leaf of some representatives of Citrus (in pm)

Medovka

Uzbekistan

. . Palisade Spongy . . .
Types Upper Epidermis Parenchyma Parenchyma Lower Epidermis| Total Leaf Height
Pomelo 28,4437 47,1+5,1 112,7+12,1 34,34+4,8 222,4+12,2
Mandarin Medovka 11,7+1,7 13,742,1 38,2441 10,8+0,9 74,5+6,1
Orange Uzbekistan 10,7+0,9 20,5+2,2 50,9+4,1 15,742,0 98,0+2,7
250 -
200 -
B Upper epidermis
1507 1 Palisade parenchyma
100 - B Spongy parenchyma
B Lower epidermis
50 -
0
Pomelo Tangerine variety Orange variety

Figure 2. Height of individual layers of the leaves of the studied representatives of the genus Citrus

350
300 303.8
250
2224
200
176.4
150
117.6 117.6
100 98
74.5 78.4
50 49
0
Pomelo Tangerine variety Medovka Orange variety Uzbekistan

Figure 3. Indicators of total leaf height and its error in the studied representatives of the genus Citrus

Pomelo

u L ower epidermis

® Spongy parenchyma

u Palisade parenchyma m Upper epidermis

Tangerine variety

Medovka

® Lower epidermis

w Palisade parenchyma

H Spongy parenchyma

m Upper epidermis

u Lower epidermis

Orange variety Uzbekistan

H Spongy parenchyma
1 Palisade parenchyma B Upper epidermis

Figure 4. Indicators of the percentage ratio of leaf tissues in the studied representatives of the genus Citrus
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When comparing the number of epidermal cells on the adaxial side of the leaf, it was established that
the projection of the epidermal cells is flattened, the wall outlines are straight, and the cells are very small,
with those on the abaxial epidermis being somewhat larger than those on the adaxial side (Fig. 5, 6). The
stomata are slightly sunken, oval in shape, numerous, of the anomocytic type, and randomly oriented. Uni-
cellular trichomes are preferentially located on the leaf veins. In this representative, the adaxial epidermis is
the most finely cellular, containing 7551.3+14.9 cells per 1 mm? (Tab. 2). Additionally, the stomatal appa-
ratus is absent on the adaxial side of the leaf. On the abaxial side of the pomelo leaf, the number of epidermal
cells is somewhat less compared to the adaxial side, containing 5443.4+63.5 cells per 1 mm?, indicating larg-
er cell sizes. This side also has an anomocytic stomatal apparatus, making the leaf hypostomatic. The size of
the stomata varies slightly from one another, with a count of 802.5+18.6 stomata per 1 mm?. Furthermore, on
the abaxial side of the pomelo leaf, there are multicellular trichomes (89.9+9.7 per 1 mm?) and glandular
hairs (13.3+4.6 per | mm?).

Table 2
Quantitative indicators of paradermal analysis of the leaf in the studied representatives
of the genus Citrus, per 1 mm?
Upper Epidermis Lower Epidermis
Species Nu_mber of | Number | Number Nu_mber of Number of | Number of Number of
Epidermal of of Epidermal Stomata | Trichomes Glandular
Cells Stomata |Trichomes Cells Hairs
Pomelo 7551,3+14,9 - - 5443,4+63,5 | 802,5+18,6 89,9+9,7 13,3+4,6
Mandarin 3598,6:267,6 - - 1811,5487,7 | 741,5£62,0 - -
Medovka
Sgigifstan 2011,3£63.9 - - 1741,6£52,8 | 1111,1264.4 - -
% Epidermal Cells
P {u Lysigenous Cavities
: 7 % Stomata
i 53
Orange Uzbekistan

Upper Epidermis Lower Epidermis

Mandarin Medovka

Pomelo

Figure 5. Structure of the paradermal analysis of the leaf in the studied representatives of the genus Citrus
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Figure 6. Epidermal Trichomes and Glandular Hairs on the Leaf of Pomelo

The analysis of the structural indicators of the leaf of the Mandarin Medovka showed that the meso-
phyll of the leaf is dorsiventral (Fig. 1). The total height of the leaf blade is the smallest compared to the
studied representatives (74.5 = 6.1 um), but the epidermis on the adaxial side of the leaf is somewhat larger
compared to the studied representative — the orange variety Uzbekistan (Tab. 1, Fig. 2). All other height
indicators of various leaf tissues are significantly lower, practically 2—4 times less than those of other studied
representatives, except for the height of the central vein. Its measurements are average among the studied
representatives, reaching 454.7 + 15.4 um. Additionally, the mesophyll contains lysigenous cavities. Among
the spongy parenchyma, there is a large number of intercellular spaces and water-storing cells.

Upon examining the cells of both epidermal layers, it was found that the cells of the adaxial epidermis
are almost twice as small as those of the abaxial epidermis (3598.6 + 267.7 per | mm? and 1811.5 + 87.7 per
1 mm?, respectively). The wall contours are somewhat wavy, and the outline of the epidermal cells is polyg-
onal, with 3-5 sides. The stomata are slightly sunken, oval in shape, numerous, of the anomocytic type, and
are oriented randomly. The number of stomata is recorded only on the abaxial side of the leaf, indicating that
the leaf is hypostomatic. The number of stomata on the abaxial side of the leaf is the lowest compared to the
studied representatives (741.5+£62.0 per 1 mm?).

The obtained data on the structure of the leaf of the orange variety Uzbekistan show that the wall con-
tours of both epidermis layers are straight and polygonal (4-5 sides), and the cells are larger than those of the
studied representatives, with the abaxial epidermis being somewhat larger than the adaxial (1741.6+52.8 per
1 mm? and 2011.3+63.9 per 1 mm?, respectively). The mesophyll of the leaf has a dorsiventral structure, with
the palisade layer consisting of 2 rows and the spongy layer being multi-layered (8-10 layers). Lysigenous
cavities and water-storing cells are also present in the mesophyll, and calcium oxalates are found in the pa-
renchyma cells. The height of the adaxial epidermal cell in the orange variety Uzbekistan is the smallest
among the studied representatives (10.7+£0.9 um). The other indicators are average between the two studied
representatives, with the height of the leaf blade reaching 98.0 & 2.7 um. However, the height of the central
vein is the maximum among the studied species (597.8£17.1 um).

When counting the stomata on both sides of the leaf, it was found that stomata are present only on the
lower side of the leaf; therefore, the orange variety Uzbekistan, like all studied representatives, has a
hypostomatic type of leaf. The number of stomata on the abaxial side of the leaf reaches 1111.1+64.4 per
1 mm?, which is the highest indicator among the studied representatives.

The mesophyll is penetrated by veins, which consist of bundles of conducting tissues made up of prima-
ry xylem and phloem. Citrus plants exhibit pinnate venation. In pinnate venation, the main vein and second-
ary veins are well developed. In the Mandarin Medovka and Pomelo, the vascular bundle has a concentric
structure. The central vein of the leaf contains xylem and phloem and is connected to the conducting system
of the stem.

It has been identified as belonging to the hygrophytic group of plants, as indicated by the very thin
dorsiventral structure of the leaf, the unilayered epidermis, the positioning of the stomata at the same level as
the epidermis, and their absence on the upper side of the leaf.
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Conclusions

In Mandarin Medovka and Pomelo, the vascular bundle has a concentric structure, indicating a greater
primitiveness compared to the orange variety Uzbekistan. In all studied representatives, there are no stomata
and trichomes on the upper epidermis, which is evidence of the hypostomatic nature of the leaf. The leaf
blade of Pomelo has the greatest thickness, which contributes to biological protection against insect pests.
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H.B. Tyrymkuna, K. Ypaz6aesa, A.HaTtueHko

Citrus TyKbIMIaChIHBIH Keii0ip TypJiepiH skacaHabl JKaFaaiiga
ecipy/e *KanbIPaKThIH KYPbLIBIMIBIK epeKIIeTiKTepi

Makanaga opTypii ipremi MocedelepAl Iy VINiH >KalbIpaKThIH BEreTaTWBTI MYIIECIH 3epTTeydiH
MaHBI3ABUIBIFBI MEH ©3€KTUIIr KapacThIpbUIFaH. Bykinm ojeMae jkacaHAbl KaFjaiija ecipuleTiH LHUTpycC
nakeuiapel Citrus L. TybichiHA KaTajbl. Byl TYKBIMHBIH Kabaiibl sKoHE KapThlIail kabaiisl TybicTaps (C.
trifoliata L. xome C. ichangensis Sw.) Rutaceae Juss TykpiMzmachiHblH Aurantioideae Eng tykpiMaac
TapMarbiHa okaTanbl. OxapibplH  OapibIFbl AEPIiK MOHII JKAachUI JKOHE OJIEMHIH TPONMKAIBIK JKOHE
CyOTpOITUKANIBIK aiMaKTapbIHIAa MAaHBI3/Ibl JKEMIC JaKbULIapbl OONbIN caHanmanel. [UTpyc sxemicTepiHiy
JKIKTETyl MEH CHCTeMaTHKachl oTe ©3eKTi. ByriHri kyHre neWiH >kaiumbl KaObUIaHFaH OOTaHHMKAIIBIK
KinaccupuKanus koK, 6y Citrus TYBICBIHBIH apHabl TTOIMMOpGU3MiHe GainanbIcThl 60mysl MyMKiH. Citrus,
Fortunella sxone Poncirus — eH yJIKeH S5KOHOMHKAIIBIK YKOHE MPAKTHUKAJIBIK MAHbI3bI 0ap yII OOTAHHKAIBIK
TyKpIMzactap. JKemictep, rysmep MeH KambIpakTapla OHOJOTUSIIBIK OeNCeH Il 3aTTapAblH KeH CIEeKTpi 6ap
(oprauKanblK KbeIIKbUIAAp, OnodiaaBoHOMITAap, 3hup Mainapel xoHe 12 BuTamuH). LluTpycThIK 3dup
Maiapsl Taburn napgromMepus eHAIpY YIIIH jXoHE TaMak, (hapMaleBTHKA )KOHE KOCMETHKAJIBIK OHIMAEpIe
XOII WICTEHIIPTII PETiH/C KeHiHeH Koinanbuianbl. [lomeno, ©306ekcTan anenbcuHi, «MemnoBKay MaHIapHHI
CYpBINTAapbl OCIMIIKTEpPiHIH JKalbIpaKTapsl 3epTrenai. JKamblpakrapaslH OipbIHFald TYpi aHBIKTAIIBI, SFHU
THITOCTOMATHKAIBIK. JKambIpak Me30(huIiHIe apTypili KOCBIHABLIAPD 0ap; OHBIH KYPaMBIHIA CYy CAKTaHTBHIH
JKacylanap jKoHe KeITereH acylaapajiblk KeHictikrep Gap. ITomenona »armblpak anakaHbIHBIH (TaKTachl)
€H YJIKeH OmiKTiri 6ap ekeHiri, an «MeqoBka» MaHAapHUHIHIE €H KIIIKEHTall eKeHi aHBIKTansl. [lomenonap
OKUITIH/Ie TpuXOManap MeH 0e31i TYKTepAiH Oomysl ke3neceni. «MenoBkay MaHIapuHIHIE a3, al ©30ekcTan
aTneTIbCUHIHIIE KON MeJIIepae eKeHIIr OaiKanbl.

Kinm ce30ep: anblpak KypbUIBIMBI, MOMEIO, AlelbCHH, MaHJapHH, CaHbUIay, SIHAECPMUC, TPUXOMA,
Me30hu.

H.B. Tyrymkuna, K. Ypaz6aeBa, A. YatueHko

CTpyKTypHBIE 0COOEHHOCTH JINCTA
Y HEKOTOPbIX KYJLTHBHPYEMbIX BUI0B poaa Citrus

B namHO# cTaThe paccMaTpHBaeTCs 3HAUEHHE M aKTyalbHOCTh M3YUCHHMS BET€TaTHBHOTO OPraHa JIMCTa IS
pelreHns: pa3IHIHbIX (PyHAAMEHTANBHBIX BOIPOCOB. LIUTpycoBBIE KYNBTYpHI, KyTbTHBUPYEMBIE BO BCEM MH-
pe, sBIsA0TCS npeacraButensimMu poaa Citrus L. DtoT pox, Hapsiy ¢ ero AMKUMH U HOJYAUKMMH POJICTBEH-
uukamu (C. trifoliata L. u C. ichangensis Sw.), otHocurcs k mojacemeiictBy Aurantioideae Eng. cemeiicTsa
Rutaceae Juss. [TouT Bce OHU SBIISIOTCSI BEUHO3EJICHBIMH PACTEHUSMH M CYMTAIOTCS BaXKHBIMH ILIOIOBBIMU
KyJbTypaMH B TPOITMYECKHX U CYOTpONMUECKUX perroHax Mupa. Kiaccupukamus v cucTeMaTHKa IUTPYCO-
BBIX BecbMa mpobiemariyHbl. [1o ceif 1eHp He CylIecTByeT OOLICTTPUHATON OOTaHWYECKOH KiaccuUKaLuH,
YTO, BEPOSTHO, CBSI3aHO C Ype3BhIYaiiHbIM monumopduimoM poaa Citrus. Tpu GoTaHHUECKHX pola, UMEIO-
e Hanboublee SKOHOMHYECKOe U MpakTuyeckoe 3HadeHue, — 3to Citrus, Fortunella u Poncirus. ITnonsr,
I[BETKH U JIUCTBSI COJEPKAT IIUPOKUH CIIEKTP OMONOTHYECKH aKTHBHBIX BEUIECTB (OpraHMYECKHe KUCIOTEHI,
6nodaBoHOM B, AupHBIE Macna ¥ 12 BUTAaMHHOB). D(HPHBIE Macia IUTPYCOBEIX IMIHPOKO HCHONB3YIOTCS
JUISL TIPOU3BOAICTBA HATYPAIbHBIX IYXOB M B KaueCTBE apOMATH3aTOPOB B IHINEBOH, (hapMarieBTHUECKOH U
KOCMETHYECKOM MPOAYKIUH. BBUIN H3ydeHBI JIMCThSI TAKUX PACTEHHUH, Kak MOMEJO, alelbCHH copTa Y30eKu-
CTaH M MaHAapuH copTa MenoBka. YCTaHOBJICH €IUHBII THUI JHUCTbEB — THIIOCTOMAaTHYeCKHi. Me3odu
JIMCTa COJCPIKUT PA3IMYHBIC BKIIOYEHHS, B HEM IIPUCYTCTBYIOT BOJIO3AMACAIOIINE KIETKH U OOJIBIIOE KOJH-
YECTBO MEKKJICTOYHBIX MPOCTPAHCTB. Y CTAHOBJICHO, YTO Y ITOMEIO HauOOJIbIIIasi BHICOTA JINCTOBOM IJIACTHH-
KU, a y MaH#apuHa MeqoBka — HauMeHbIIas. Y TPEICTaBUTENS ITOMENI0 OTMEYEHO HAIMYHNE TPUXOM U XKe-
JIE3UCTHIX BOJIOCKOB. HanMeHbIIee KOIMIecTBOM OBIJIO OTMEYEHO y MaHIaprHa MeoBKa, a HanOobIee —
y amenscuHa Y30eKHucTaH.

Knroueegvie cnosa: cTpykTypa JHCTa, MOMEINO, aleilbCHH, MaHIAPHH, YCTBHIIE, SIHICPMUC, TPHXOMA, ME30-
¢bu.
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