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The study analyzed the anatomical features of Plantago lanceolata in situ and ex situ conditions.
Transverse sections of the samples were analyzed by optical means after placement in temporary
and permanent preparations. Anatomical transverse sections were obtained from the leaf, rosette
part and root and analyzed as a result of histological staining. As a result, it was established that
various tissues are formed in these organs and in the plant as a whole and which adaptations and
changes they have depending on the environment in which they spread. As a result of comparative
anatomical studies on Plantago lanceolata samples, it was found that the entire tissue complex in
the plant taken from in situ conditions is more conservative. In the sample grown in ex situ condi-
tions, the cortex part of the root is more voluminous, the amount of phellem, phellogen and phello-
derm cells in the periderm is less. On the contrary, in the in situ sample the central cylinder is better
developed. It can be noted that in the in situ sample, the leaf mesophyll is relatively thin, the main
parenchyma tissue is more densely located, and in the main central vessel, the number of small vas-
cular bundles is higher, and the number of xylem tubes and sclerenchyma cells is relatively higher.
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INTRODUCTION

It can note that there are plant groups from
different taxa in the phytocenosis, and it is im-
portant to study not only their systematic but
also their internal structures. In general, almost
all of these plants are medicinally important.
In this regard, it is necessary to study many of
these plants [Ibadullayeva, 2010]. Experiments
were conducted on the Plantago lanceolata spe-
cies, which is widely used as a medicinal plant
in the mountainous area of the Lesser Cauca-
sus [Asgerov, 2006; Gurbanov, 2009]. Biologi-
cally active substances collected in the root of
the plant are very important. A perennial herba-
ceous plant up to 50 cm high with a shortened
rhizome and taproot. Linoleic acid, cholesterol,
sitosterol, stigmasterol and campesterol are
found in the roots. The aerial parts of the plant
contain flavonoids, phenolcarboxylic acids and
their derivatives.

The leaves contain carbohydrates and organ-
ic acids (fumaric, chlorogenic, neochlorogenic,
vanillic, ferulic, protocatechuic, para-hydroxy-

benzoic, para-coumaric) [Sardarova, 2022].
The seeds contain mucilage and fatty oil. It is
used to feed livestock - it is included in grass
mixtures and provides valuable hay. In pastures
it is eaten only by sheep, goats and geese In folk
medicine, plantain leaf was used for chest dis-
eases and as an external hemostatic and wound
healing agent [Ibadullayeva and Kahramanova,
2016]. Taking into account the prospects of
Plantago lanceolata, we found it relevant to
conduct research on it. From this point of view,
both herbarium specimens were prepared from
plant specimens taken from different areas, and
they were involved in anatomical analysis. For
this purpose, a large number of anatomical sec-
tions were obtained from parts taken from both
generative and vegetative organs of the plant
Plantago lanceolata species was taken from
both different areas and the anatomy of its stem,
root, leaf, secondary root and rosette part was
studied [Korovkin, 2007]. The following infor-
mation about the work done during the research
is reflected.
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MATERIALS AND METHODS

The material of the study is Plantago
lanceolata plants taken from the mountainous
area of the Lesser Caucasus (the area around
Maral Gol) and, comparatively, from the garden
area of the city of Ganja (in-situ in the back-
yard). The plant was studied anatomically. Clas-
sical and modern botanical-floristic, ecological
[Babayev, 2003], etc. methods, “Flora Azerbai-
jan” [1957], “Abstract of Flora of the Caucasus”
[2006-2012] identifiers and websites were used
[WFO]. Phenological observations were made
on the plants taken to study the anatomical fea-
tures of Plantago lanceolata. After the plant
growing in natural conditions in the area reach-
es full morphological maturity, its stem, leaf,
root and rhizome are taken [Sandoval, 2005]. A
large number of cuttings from the vegetative or-
gans of the species were prepared and analyzed
in depth. Both temporary and permanent prepa-
rations were prepared by cutting the incisions
by hand and with a microtome according to the
method adopted in anatomical practice. Prepa-
ration of preparations was carried out according
to generally accepted methods [Barykina et al.,
2000]. Cuttings were made from fresh or fixed
parts of plants. Alcohol or formalin was used to
fix the plant. Sections are made with the help
of a sharp razor. At this time, small objects are
placed in the core of the kandalash body. Trans-
verse sections were made from the leaf and cy-
lindrical organs (root, stem) of the plant.

In order to achieve a more effective result,

thin cuts were made by squeezing the object
between two fingers of the left hand profession-
ally. In the sections made with a microtome, the
object is placed in paraffin blocks. Sections are
added to the dyed water solution in petri dishes,
thinner sections are transferred to a clean watch
glass and an aqueous solution of the dye is
added to it. After a few minutes (depending on
the concentration of the dye), the sections were
washed several times with water or 50% ethyl
alcohol solution to remove the dye.

This process was monitored under a micro-
scope. Afterwards, the washed sections were
placed one by one on a glass slide in pre-pre-
pared melted glycerine-gelatin drops. Canada
balsam was also used to study cell contours.
Anatomical preparations prepared using mod-
ern special modern digital and camera NLCD-
307 B model, ZEES microscopes, Motic brand
made in Germany, XSP 91-06-DN digital), as
well as “MBU-6”, MBU-1, MBU-3 micro-
scopes has been studied [Barykina, 2007].

RESULTS AND DISCUSSION

Anatomical structure of the leaf of Plantago
lanceolata: The leaf of Plantago lanceolata
is anatomically dorsoventral in structure (Fig.
1). The leaf sample given below is taken from
plants growing in different areas. Based on the
microscopic analysis, we can note that the leaf
mesophyll in the plant taken from (A) ex area is
relatively different. Here, the number of trans-
mission balls is large (7 pieces) [Tutayug, 1967]

Figure 1. Leaf anatomy of Plantago lanceolata: (A) under ex-situ condition 1 - leaf
mesophyll; (B) under in-situ condition 1 - leaf mesophyll.
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number of mechanical cells in the main trans-
mission ball is more. Leaf mesophyll is relative-
ly thin. In the in situ plant, the number of small
transmitter balls is low (3 pieces).

Microscopic research has been carried out
and it has been determined that there are dif-
ferent structures in the cross-section of the leaf
of Plantago lanceolata in ex and in situ condi-
tions (Fig. 2). We can note that the following
2 examples are also observed from the image
taken from the micropreparation with ex (A)
and in-situ (B). Here, the structure of the central
vein in the ex plant leaf and the central vein of
the in-situ plant are relatively different.

It is also clear from the microscopic structure
that the root consists of bark parenchyma and a
central cylinder [Humbatov, 2017]. In the root
of the plant growing in different areas, both the
bark parenchyma and the central cylinder were
formed in different structures in both ex (A) and
in situ (B) samples.

Ex situ and in situ specimen of Plantago
lanceolata anatomical structure of the rosette
part: From the anatomical structure of the ro-
sette in ex and in situ specimens of Plantago
lanceolata, it is known that in situ (B) the main
parenchyma is better developed in this part of
the plant. Transmission system is more sparse

Figure 2. The main vascular system of a plant: (A) under ex-situ conditions; (B)

under in situ conditions.

Anatomical structure of the root of Plantago
lanceolata: The root of Plantago lanceolata has
a secondary structure in cross-section (Fig. 3).

and weak [Gasimov, 2010].
Ex situ and in situ specimen of Plantago
lanceolata anatomical structure of the acces-

Figure 3. Anatomical structure of the root of Plantago lanceolata (A) ex situ conditions 1 - bark part,
2 - central cylinder; (B) in situ conditions 1 - shell part, 2 - central cylinder.
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sory root: It can be seen from the anatomical
structure of the appendage root in ex situ and in
situ samples of Plantago lanceolata. Ex situ (A)
the main parenchyma tissue in the plant consists
of'large cells of the prosenchyma type. The cen-
tral cylinder is well developed in a represen-
tative in-situ (B). This is also associated with
providing the plant with water at the required
level. In the in situ plant, even the volume of the
shell part is large when viewed from the central
cylinder [Lotova, 2007].

The following conclusions can be drawn
from the microscopic studies. So, for example,
the periderm and bark parenchyma part of the
root of Plantago lanceolata both in ex (A) and
in situ (A) conditions have different structures

(Fig. 4). In the example of plant. Ex, it is clear
that the periderm layer is thick. There are many
cells here. Also, the central vein part of the
Plantago lanceolata leaf is relatively different
in the microscopic image in both samples (A)
and (B). Here we can note that the difference in
the central vein in the leaf in both ex (A) and in
situ (A) specimens of Plantago lanceolata is
the better development of mechanical tissue in
the ex situ plant. At the same time, their num-
ber is large and the wall of their cells is much
thicker. This also shows structural differences.
Rosette part (Fig. 5) of Plantago lanceolata has
arelatively different structure in both ex situ (A)
and in situ (B) conditions (Fig. 6). It is also clear
from the microscopic picture that the transmis-

" L= s . - i
Figure 4. Anatomical structure of the periderm in the root of Plantago lanceolata: (A) under ex
situ conditions; (B) under in situ conditions.

Figure 5. Anatomical structure of rosette tip of Plantago lanceolata: (A) ex situ; (B) in situ.
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Figure 6. Anatomical structure of Plantago lanceolata adventitious root: (A) under ex situ
conditions. 1 - bark parenchyma, 2 - central cylinder; (B) under in situ conditions. 1-shell

parenchyma, 2 - central cylinder.

sion system is better formed in the plant grow-
ing in ex conditions. Also, the covering tissue
surrounding the rosette part is relatively thick.
Parenchyma cells are also large.
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AHaJIN3 IKOJIOT0-AHATOMHUYECKUX XapaKTe-
puctuk Buaa Plantago lanceolata L. B yciao-
BUSIX ex-Situ W in-situ

A.C. CapaapoBa

Azepbaiimxanckuii  [ocynapcTBeHHBIH  ArpapHbIif
Yuusepcurert, np. Aratiopka 450, AZ2000, I'siaxa,
A3zepOaiixan

B xone wmccrnemoBaHusi ObLTH MPOaHAIU3UPO-
BaHBI aHAaTOMUYECKHe ocobeHHOCTH Plantago
lanceolata B in-situ n ex-situ ycnosusix. Ilome-
peuHble CeyeHHs 00pa3loB aHAIU3UPOBAIKCH
ONTUYCCKUMHU CPEJICTBAMH I1OCIIC TOMEIICHHUS
BO BPEMEHHBIC U IOCTOSHHBIC IPEIaparhbl.
AHaTOMHUYECKHE TIONEPEYHbIC CPe3bl MOoJIyYa-
JIY C JIUCTA, PO3CTOUYHOM YaCTH U KOPHS M aHa-
JU3UPOBAJIH B PE3YyNbTaTe THUCTOIOTHYECKOTO
oKkpaiuBaHus. B pesynbrare ObLIO YCTaHOB-
JICHO, KaK B 9THX OpraHax, Tak ¥ B PaCTCHUU B
LEJIOM 00pa3yIoTCsl pa3inuHble TKAHH U KaKHe
MIPUCIIOCOOJICHUS, U U3MEHEHHsI OHU UMEIOT B
3aBHCUMOCTH OT CpE/bl, B KOTOPOW OHM pac-

MpocTpaHsiorcs. B pe3ynbrare cpaBHUTENIBHO-
AQHATOMHYECKUX HCCICJOBaHUI Ha o0pa3iax
Plantago lanceolata ycTaHOBIIEHO, YTO BECh
TKaHEBOM KOMIUIEKC Y pacTeHHsI, B3ATOTO U3 yC-
JIOBH in situ, Oojiee KOHCEpBAaTUBEH. Y 00pas-
11a, BBIPALIEHHOTO B exX Sifu YCIOBUAX, KOPTEK-
COBas 4aCTh KOpHsI Oosiee 00beMHa, KOJTMYECTBO
(emneMsl, eroreHa u KJIeTok QeruioepmMbl B
nepugepme Menblie. Hamporus, B o6pasue in
Sify UEHTPAJIBHBIA LWIMHADP Pa3BUT JIy4lle.
MOXHO OTMETHUTh, YTO B 00paslie in Situ Me30-
¢uLT IMcTa OTHOCUTEIBHO TOHKHH, OCHOBHAS
TKaHb MApEeHXMMBbI pacroyiokeHa Oojee IIOoT-
HO, a B TJIABHOM ILIEHTPAJILHOM COCYZE KOJIH-
YEeCTBO MEJKHUX NMPOBOMIALINX MyYKOB BBIIIE, a
KOJJMYECTBO KCHJIEMHBIX TPYOOK M KJIETOK CKJIe-
PEHXUMBI OTHOCUTENFHO BHIIIIE.

KuaroueBble cioBa: IEHTPAIbHBIN LHUIUHID,
XJIOpEHXMMa, 3HJOAEpMa, NapeHXHMa, IMepH-
LUK

Plantago lanceolata L. noviiniin ex situ
vd in situ soraitindo ekoloji-anatomik
xiisusiyyatlorinin tahlili

A.S. Sardarova
Azorbaycan Dovlot Aqrar Universiteti, 450, Atatlirk
prospekti, AZ2000, Gonco, Azorbaycan

Tadqiqat zamani Plantago lanceolata ndviiniin
in situ va ex situ soraitdo anatomik xiisusiyyatlori
analiz olunmugdur. Niimunalordon alinmis en
kosimlori miivaqqoti vo daimi preparatlarda
yerlogdirildikdon sonra optik vasitolorls tohlil
edilmisdir. Anatomik en kasimlor yarpaqdan,
rozet hissasindon va kdkdon gétiiriilorak histo-
loji boyamalar naticasinds analizlars calb olun-
musgdur. Noaticads bu organlarda vo timumilikda
bitkido miixtalif toxumalarin neco formalas-
mas1 vo yayildigr miihito uygun no kimi uy-
gunlagmalara va doyiskonliklora sahib oldu-
gu mioyyon edilmisdir. Plantago lanceolata
niimunalari {izerindo aparilan miigayisali ana-
tomik tadqiqatlar naticasinda agkarlanmigdir ki,
in situ soraitdon gotiiriilmiis niimunads biitliin
toxuma kompleksi daha konservativ qurulusda-
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dir. Ex situ saraitda biton niimunads kokiin kor-
teks hissasi daha hacmlidir, peridermds fellem,
fellogen va felloderm hiiceyralarinin say1 daha
azdir. In situ niimuno do iso oksino markozi
silindr daha yaxs1 inkisaf etmigdir. Qeyd eds
bilorik ki, in situ niimunads yarpaq mezofi-
li nisbaton nazik, asas parenxim toxuma daha
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kip yerlosmis, kigik Gtiirlicii topanin say1 artiq,
osas markazi damarda isa ksilem borularinin va
sklerenximanin hiiceyralari nisbaton artiq sayda
miigsahidos olunur.

Acgar so6zlar: morkozi silindr, xlorenxima, endo-
dermis, parenxima, perisikl





