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The article presents the features of the anatomical structure and
biometric indicators of vegetative organs ofrare, narrowly endemic spe-
cies Oxytropis almaatensis Bajt. The first population of O.almaatensis
was discovered in the Big Almaty Gorge, coordinates: N 43004.864’, E
076059.604’, altitude 2160 m. The second population was located in the
Small Almaty Gorge, coordinates: N 43008.490’, E 077004.198’, altitude
2002 m. The study of anatomical structure of virginal, young and mid-
dle-generative O.almaatensis specieswascomparatively carried out in two
populations. In the first and second populations of the virginal age period,
it was revealed that the cortex thickness is bigger than in the young and
middle-generative periods. The study of the stem internal structure of dif-
ferent age periods in different populations showed that all individuals have
the bundle structure of the stem that is characteristic of dicotyledonous
plants with varying degrees of development of various tissues. By compar-
ing the anatomical structure of the leaf blades from different populations, it
was found that for all individuals of different age periodsthe dorsoventral,
bilateral mesophyll are characteristic.

Key wods: Oxytropis almaatensis Bajt., narrow endemic, population,
conductive bundle, parenchyma, sclerenchyma.

Makanraaa cupek kesaeceTiH, Tap aHaem Oxytropis almaatensis Bajt.
OCIMAIriHIH, BeretatmMBTIK MyLUEAEpPiHiH, aHATOMMSABIK, KYPbIAbICbI K8He
OMOMETPUSIAbIK, KepceTkiTepi KkeatipiareH. Oxytropis almaatensis Bajt.
©CIMAITIHIH, GipiHLLI MOMYyAIUMACh YAKEH AAMATbI LIATKaAbIHaH TabbiAabl, GPS
koopamHatTapbl: N 43004.864°, E 076059.604°, TeHi3 AeHreiiHeH OMIKTIri
2160 M. ExiHwi nonyaaumsa Kiwi AAMaTbl WaTKaAbIHAH aHblkTaAsbl, GPS
koopamHatTapbl: N 43008.490°, E 077004.198°, TeHi3 AeHreiiHeH OMiKTiri
2002 M. BUpruHMAbajK, »Kac >keHe opTallla reHepaTMBTIK AapakKTapAblH
QHATOMMSIABIK, KYPbIAbICbI CAABICTbIPMAAbI TYPAE €Ki MOMYASLMS A XKYPTi3iAAIL.
BipiHWI >k8He eKiHWi MNONyASIUMSHbIH, BUMPIUHUABAIK >KACTbIK, KYMIHAE
Tamblp Kabblfbl >KaC >KeHe opTallla reHepaTMBTIK >KaCTbIK, Ke3eHAEepiMeH
CaAbICTbIDFAHAQ, KAAbIH €KEHAIr aHbIKTaAAbl. OPTYPAI  MOMYyASUMSAQ,
OPTYPAI KACTbIK, KE3eHAEPIHAE OCIMAIK cabaFblHbIH, iLWKi  KYPbIAbICHIH
3epTTey 6GapbiCbiHAQ,0aPAbIK, AApaKTapAa 8PTYPAI YAMaAapAbIH AaMybiMeH
KaTtap, KOC >KapHaKTbIAQPAbIH CabarblHa TOH LLOKTbl KYPbIAbIC OANKAAADI.
Exi nmonyasumsaarbl >kanblpak, TaKTaCbIHbIH aHATOMMSIABIK, KYPbIAbICbIH
CaAbICTbIPY GapbiCbliHAQ, SPTYPAI >KACTbIK, Ke3eHIiHAEr  AapaKTapAblH,
6GapAblfblHA AOP30BEHTPaAbAbI, BUAATEPAAbABI ME3OMUAA TOH EKEeHAIri
alKbIHAAAADBIL. 2Kanblpak, Heri3ri hoTOCMHTe3re KaTbICaTbiH 6CIMAIK MYLLEC]
GOAFAHAbIKTaH, XKarblPak, TAKTACbIHbIH, iLLKI KYPbIAbICbIHbIH, €PEKLLIEAIKTEpI,
acipece XAOPO(MAAABI YANA — ME30UAAAIH, KaAbIHABIFbI ©CY OpTacbIHa,
OHbIH, iLLIHAE YKapblkKa TaYeAAl BOAYbI MyMKIH.

Tyiin cesaep: Oxytropis almaatensis Bajt.,Tap 3HAeM, nonyAsums,
OTKI3rilll LWOK, NapeHxmMma, CKAePeHXMMA.

B cratbe MNpPUBOAITCS OCOOGEHHOCTM aHATOMWMYECKOW CTPYKTYpbl
M OUOMEeTpMYEeCKMe TMOKa3aTeAM BEreTaTMBHbIX OPraHOB  PEAKOro,
y3koaHaemmnuHoro Buaa Oxytropis almaatensis Bajt. Nepsas nonyAsiums
OblAa OOHapy>keHa B BOAbLIOM AAMATMHCKOM YLIEAbE, KOOPAMHATbI:
N 43004.864’, E 076059.604’, BbicoTa HaA yp. Mops — 2160 m. BTopag
MonyAsUMs pacroAararacb B MaroM AAMATMHCKOM YLLLEeAbe, KOOPAMHATbI:
N 43008.490°, E 077004.198°, BbicoTa Hap yp. mops — 2002 M.
MccaepoBaHWe aHAaTOMMUYECKOrO CTPOEHMS BMPIMHWABHBIX, MOAOABIX U
CpeAHUX reHepatmBHbIX ocobeir pacteHun O.almaatensis cpaBHUTEALHO
NMPOBOAMAOCH B ABYX MOMyAdUMsIX. B nepBoit 1 BTOpPOM MOMyASUMSX B
BUPIMHUABHOM BO3PACTHOM MeproAe ObIAO BbISIBAEHO, UTO TOALLMHA KOPbI
GOAbLLE MO CPABHEHWIO C MOAOABIM M CPEAHMM FreHEPATUBHbIMM NMEPUOAAMM.
M3yueHure BHyTPEHHE CTPYKTYPbl CTEGAS PACTEHMI PA3AMUHbIX BO3PACTHbIX
NMeproAOB B PasHbIX MOMYASLMSX MOKA3aA0, UTO BCE OCOOM MMEIOT MyUYKOBOE
CTpoeHue cTebAsl, XapakTepHoe AAsl CTEOAe ABYAOAbHbIX PacTeHWid C
Pa3AMYHOM CTENeHbl0 PasBUTOCTU TEX MAM MHbIX TKaHer. [1pu cpaBHeHUM
QHAaTOMMYECKOr0 CTPOEHUSI AMCTOBbIX MAAQCTMHOK PaCTeHWMIA Pa3AMYUHbIX
NOMyASUMIA BbIAO YCTAHOBAEHO, UTO AASI BCEX 0CO0Eei pasHbIX BO3PACTHbIX
NepPMOAOB XapakTepHbl AOP30BEHTPAAbHOCTb, BUAATEPAAbHbIN ME3OMHUAA.

KatoueBble caoBa: Oxytropis almaatensis Bajt., y3KO3HAEMMYHBIN,
NonyAsaums, NPOBOASLLMI MYYOK, NapPeHXMMa, CKAePEHXMMA.
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Introduction

Family Fabaceae, comprising 750 genera and over 18,000
species, is one of the largest family of dicotyledonous with the high
economic value [1]. Oxytropis is an important genus of the family
Fabaceae. Oxytropis DC. representscomprehensive taxonomic
genera, which includes about 450 species, with the greatest diversity
in the mountains of Asia [2]. In Kazakhstan, the genus is represented
by 126 species, 39 of which are endemic [3], and 10 are listed as
endangered [4].

Endemic species are often characterized by narrow specialization,
adaptation to a strictly defined existence conditions, and as a result,
an intermittent spread even within the main range. These endemic
species make up the most vulnerable part of regional floras. Changing
the biotopes under human influence leads to a further reduction
of their natural habitat [5]. Endemic and rare plants are integral
components of the local flora and vegetation, and the disappearance
of these species could lead to the biodiversity decrease. Some
researchers noted that the threat to the gene pool of rare, endemic
species at the current stage is primarily in the anthropogenic
transformation of environment and habitat fragmentation, causing
a decrease in the volume and size of the population, their isolation
[6-8]. More and more attention of researchers is given to the number
and biodiversity, morphological and anatomical features of endemic
species [9-12].

Mountainous regions maintain high productivity of plant
diversity and endemism, but are vulnerable to the climate changes.
Rare plant species can be particularly vulnerable to climate changes,
because of their limited distribution and abundance [13].

There were analyzed anatomical features of leaf blades of rare,
endemic species Ferula iliensisfrom different ages in three different
populations growing in the eastern part of the Trans-1li Alatau
mountains (Big Bogutu Mountains, Kazakhstan). Among all the
studied populations of plants there was determined one type with
the formation of the leaf blade and xero mesomorphic structure.The
planarpolarity of the blade showed multilayer of palisade mesophyll,
a characteristic for all plants. Most of the covering hairs onthe
pubescent leaves are located on the lower side of the blades. The leaf
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type in general is xero mesomorphic. Thedifferences
are mainly of quantitative character and are related
to the environmental conditions of the plants. The
leafstructure reflects the result of plant adaptation
to various environmental factors, so the information
on the leaf structurecomplements the environmental
characteristics of the plants and improves the idea of
its range of plasticity [14].

Many researchers refer to the list as the main
indicator when studying the sustainability and
adaptability of plants, due to its basic functions
— photosynthesis and transpiration [15-17]. The
leaves have a variety of morphological and
anatomical features mostly under the influence of
climatic, soil and biotic factors. Leaves are organs
of plants responsible for obtaining solar energy
and for gas exchange as well as photosynthesis.
Their anatomical variations can be interpreted
as a strategy to adapt to different environmental
conditions, where plants are found [18]. The effect
on the leaf anatomical structure of environmental
factors, such as low temperatures, drought, light,
and the height, response of leaf structure to the
environment have been recognized for long periods,
and environmental trends have generalization.
Knowledge of the leaves anatomy of meadow plants
is crucial to the understanding of how these plants
adapt to their environment [19].

In the understanding of the evolutionary
tendencies of plant anatomy is a major, although
recent evo-devo concepts based on molecular
genetics, classical structural information is useful as
ever [20]. Phylogenetic investigations are based on
morphologicaland anatomical features. Identification
of the anatomical features of the plants is not always
useful as morphological. Anatomical characteristics
can be used to distinguish between closely related
species [21]. Anatomical characteristics are also
very important for the identification of medicinal
parts of the plants [22].

Since, O. almaatensis on the status of rare,
narrowly endemic species with a threatened area
of distribution, we first studied the anatomical
structure of vegetative organs of this species in the
comparative aspect in two natural populations. The
aim of the work was to study the anatomical structure
of vegetative organs of rare, narrowly endemic
species Oxytropis almaatensis Bajt. in conditions of
Trans-1li Alatau mountains (Kazakhstan).

Materials and Methods
During the expeditions in Almaty region two

populations of Oxytropis almatensis in the Trans-Ili
Alatau mountains were found. The populationswere

previously studied.The first population of Oxytropis
almaatensis was discovered in the Big Almaty
Gorge, coordinates: N 43004.864°, E 076059.604°,
altitude 2160 m. The second population was
located in the Small Almaty Gorge, coordinates:
N 43008.490°, E 077004.198’, altitude 2002 m.
The study of coenopopulations was conducted by
Y. Zlobin et al. [23] and A.S. Kashin et al. [24].

Each population was collected and fixed
vegetative organs of O. almaatensis individuals of
different ages. Plant conservation was carried out
according to the method of Strasburger-Flemming.
Persevering liquid was a mixture of: alcohol-
glycerol-water in a ratio of 1: 1:1. Fixation was
preserved in 96% ethanol. Aboveground organ and
underground vegetative organs of studied plant
species have been fixed.

While studying the anatomical features of plant
organs generally accepted methods of R.G.Barykina
were used [25]. Static processing of biometric data
was conducted according to the procedures F.G. Lakin
[26] and N.L. Udolskaya [27], as well as using
Microsoft Office Excel 2003. The photomicrographs
of anatomical blades were made on the MC 300
microscope («Micros» Austria) with a video camera
CAM V400 / 1.3M («Micros» Austria).

Results and discussion

Root anatomy (Population Nel). In cross
section of the root it can be seen that the root is
surrounded by periderm, which contains suberic
cellswith clearly distinguished lenticels. Under the
peridermcortex is located. The cortex consists of
various parenchyma and sclerenchyma cells. It is
possible to clearly distinguish the central cylinder,
where medullary raysare clearly visible. Also, in
the central part the xylemis located andxylem is
surrounded byphloem.

In the first oxytropis population in virginal age
state, it was identified that the thickness of the cortex
is bigger than in the young and middle-generative
periods (Fig. 1). In the central cylinder of conductive
elements, including xylem rays increased with age,
as well as increased periderm.

Root anatomy (Population Ne2). In the virgin-
al state of Oxytropis almaatensis Bajt. root, may no-
tice a thick layer of periderm, cortex covers a large
part of the root, central cylinder is in the center that
composed of xylem and phloem (Fig. 2, A). At the
young generative state central cylinder covers most
of the part of the root (Fig. 2, B). In the cross sec-
tion of the middle generative state central cylinder
almost completely covers the root. The size of xy-
lem vessels increased (Fig. 2, C).
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Figure 1 — Cross section of the root of Oxytropis almaatensis Bajt., population 1
(A-virginal plant, B-young generative plant, C-average generative plant). pe: peridermis,
ph: phloem,c: cambium, x: xylem (10x4)

Figure 2 — Cross section of the root of Oxytropis almaatensis Bajt., population 2
(A-virginal plant, B-young generative plant, C-average generative plant). pe: peridermis,
ph: phloem,c: cambium, x: xylem(10x4)

Table 1 — Biometric indicators Oxytropis almaatensis Bajt.root,um

Samples of Oxytropis almaatensis Bajt.
Anatomical Population Nel . Population Ne2 .
features Virginal Young Mlddl‘e Virginal Young Mlddl.e
generative generative generative generative
DlamergegtO“he 489,69+1425 | 78823+18,67 | 484,72+10,92 | 392,92+48,72 | 542,54+7,63 | 353,77+8,78
Thickness of the | ¢ 55, 67 35,38+2,36 32,53+1,25 57,13£5,42 22,77+1,59 39,6+3,28
periderm
Thickness of the
+ +
primary cortex 87,85+5,47 75,586,11 60,66+3,66 149,57+8,04 59,96+4,34 21,26+0,98
Diameter of the
central cylinder | 286,72+11,89 541,249,61 318,45+12,12 357,3143,45 285,1449,3 376,63+5,43
Diameter of the
xylem vessels 7,49+0,53 8,57+1,23 9,7+1,01 11,42+1,35 9,49+1,67 12,73+1,11

ISSN 1563-0218 KazNU Bulletin. Biology series. Ne3 (68). 2016 7



Biometric data of anatomical structure of vegetative organs of rare, narrowly endemic species ...

With the plant age-related growth the diameter
of xylem vessels increases. Primary cortex thickness
on the contrary decreases with growth, for example,
in the first population in virginal state the thickness
of primary cortex is 87,85+5,47 microns, in mid-
dle generative these data decreased in 60,66+3,66
microns.In the second population there is also no-
ticeably sharply reduction of thickness of the pri-
mary cortex in virginal from 149,57 £ 8,04 mi-
crons to 21,26 £ 0,98 microns on middle generative
state(Tablel).

Since the leaf is the main photosynthetic organ,
especially the internal structure of the leaf blade,
particularly the thickness of the chlorophyll tissue —
mesophyll, may depend on the place of growth con-
ditions, including the lighting conditions.

Stem anatomy (Population Nel). A cross
section of the Oxytropis almaatensis Bajt.stem
covered by one layer of epidermal cells of differ-
ent sizes, in the epidermisglandular trachoma are
found. Under the epidermis the primary cortex of
3-5 layers of parenchymaand collenchyma cells are
located.In the central cylinder located in a circle of
collateral open vascular bundles. In the conduct-
ing bundles between the xylem and phloem there
iscambium, above the phloem there isthe linerof

sclerenchyma bundles that consist of 3-4 layers
of cells. In the part of pithcavity isformed. At the
virginal plantstate the number of vascular bundles
is 5-9(Fig. 3, A).In the young generative plant the
stem covered with the glandular trachoma, under
the epidermis,there are several layers of parenchy-
ma cells, there was alsofound collenchyma contin-
uous layer above the conductive bundles. Liner of
bundles made a continuous layer of sclerenchyma
cells.The sclerenchyma observed between bundles,
in particular at the periphery of xylem vessels. Be-
tween the large bundlesthe xylem bundles with a
single ray are developing. In one conductive bun-
dle there are 5 xylem rays. In one ray- 5-7 vessels.
In the central part of the stemcavity of the pith is
formed (Fig. 3, B).Above the epidermis in the pri-
mary cortex unidentified black substance is found.
There was an increase of the central cylinder, also
continuous layer of sclerenchyma, the thickness of
which is increased in comparison with the young
generative. Between the large bundlesthere are de-
veloping xylem bundles with a single ray.In one
large vascular bundle the xylem rays reach up to
7, vessels in one xylem ray are biggerthan 7. The
parenchyma of the central cylinder is up to 9 rows.
The size of the pith cavity is increased (Fig. 3, C).

Figure 3 — Cross section of the stem of Oxytropis almaatensis Bajt., population 1
(A-virginal plant, B-young generative plant, C-average generative plant). e: epidermis,
c: cortex, sb: sclerenchyma bundle, ph: phloem, x: xylem, pi: pith (10x10)

Stem anatomy (Population Ne2). In the second
population O.almaatensisstem in virginal age state
has large glandular trachoma. Above the epidermis
primary cortex consists of parenchyma and collen-
chyma. The central cylinder of vascular bundles
collateral open, i.e. between the xylem and phloem
there is a row of cambium.Above the phloem there
are well developed bast fibers. In the virginal state
the stem has in average 9 bundles of various sizes.

The largest bundle’s xylem vessels constitute 10-
11 rays, 5-6 vessels in each ray. In the central cyl-
inder parenchymal cells composed of 6-7rows.In
the center of the parenchyma cells started to break
down and there was a very small cavity (Fig. 4, A).
In the cross-section of the young generative stem,
there were observed about 13-15 vascular bundles,
3 of which are large. The xylem rays are about 15,
and ratio of xylem to the phloem of one to three.

8 Ka3YV xabapubicsl. Buonorns cepusicer. Ne3 (68). 2016
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Above the epidermis there are continuous layer of
collenchyma cells. Above the bundles there are well
developed bast fibers. The thickness of the bast fi-
bers is 2 times greater than phloem. Between and
above the bundlesthere are clearly visible parenchy-
mal cells of various sizes. The central cavity formed

pi

in the cylinder center (Fig. 4, B).The middle age
state has epidermis with trachoma, also has 9 large
bundles, which are composed of xylem, phloem and
cambium. The number of xylem rays is 9, xylem is
much bigger than the phloem. In the center of the
stem cavity size increased (Fig. 4, C).

Figure 4 — Cross section of the stem of Oxytropis almaatensis Bajt., population 2
(A-virginal plant, B-young generative plant, C-average generative plant). e: epidermis,
c: cortex, sb: sclerenchyma bundle, ph: phloem, x: xylem, pi: pith, tr: trachoma (10x10)

Table 2 — Biometric indicators Oxytropis almaatensis Bajt. stem, um

Samples of Oxytropis almaatensis Baijt.
Anatomical Population Nel Population Ne2
features Virginal Young Mlddl'e Virginal Young Mlddl.e
generatlve generatlve generatlve generatlve
D‘am:ttee:n"fthe 419,07+11,2 785,1+13,21 917,4+14,69 | 379,67+5,12 569,02+1,72 461,9+4,53
Thickness of the | 5 g0, 54 42,15+1,13 49,09+0,48 43,99+1,02 49,19+1,08 36,31+1,06
primary cortex
Diameterof the | 5,0 5407 61 | 7109421274 | 826,1349.94 330,5+4,17 48328+2,59 | 371,9443,03
central cylinder
Length of the
conductive 100,87+5,43 105,945,47 114,6942,36 79,7042,99 105,8142,27 98,7642,17
bundle
Widthofthe | 5, o 363 | 66.68454.19 | 671952214 | 106094185 | 0483391 g09819 74
vascular bundle
Thickness of the | 19 43,1 46 24,69+135 26,61+0,97 27,17+0,68 39,72+1,04 29,97+0,88
bast fibers
Lengthof the | 5 57 15 14 48 41%1,67 52,8942,41 31,040,98 67,40+1,24 40,31+1,21
xylem rays
Thwlgﬁlej:rzf the | 94 042048 23,02+0,23 29,2+0,96 17,03+0,66 23,98+0,6 12,77+0,53
Diameter of the | ¢ )¢, 59 9,900,60 11,23+0,88 7,111,02 10,28+0,3 8,06+0,15
xylem vessels

ISSN 1563-0218
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In the first population anatomical indicators in-
creased with the growth of plants. But in the second
population of all biometric indicators in the young
generative age state were much more than the vir-
ginal and middle-generative. For example, the di-
ameter of the stem in a young generative 569,02 +
1,72, in virginal 379,67 + 5,12 and 461,9 + 4,53 in
the middle generative age state (Table 2).

Leaf anatomy (Population Nel). Leafis covered
with the upper and lower epidermis, among them the
bilateral mesophyll is located. Trachoma are present
on the both part of epidermis, but are dominated in the
lower epidermis. Under the upper epidermis cells are

located 1-2 layers of palisade mesophyll cells located
under them the spongy mesophyll. The boundary be-
tween the palisadeand spongy mesophyll is expressed
clearly. In spongy mesophyll there are many inter-
cellular spaces. In veins closed collateral vascular
bundles are located, that consist of phloem towards
to the lower epidermis and the xylem towards to the
upper epidermis (Fig. 5, A). In the young generative
state there are clearly expressed liner bundles (Fig. 5,
B). In the middle generative age state, in the mid vei-
nunder the vascular bundles there is the bulge, under
the phloem located parenchyma cells to the lower
epidermis (Fig. 5 C).

Figure 5 — Cross section of the leaf of Oxytropis almaatensis Bajt., population 1
(A-virginal plant, B-young generative plant, C-average generative plant). ue: upperepidermis,
pm: palisade mesophyll, sm: spongy mesophyll, x: xylem, ph: phloem, le: lower epidermis, tr: trachoma (10x10).

Leaf anatomy (Population Ne2). In the
second population in the virginal age state in the
anatomical structure of the oxytropis leaf as in the
first population trachoma dominate in the lower
epidermis (Fig. 6, A). In the young generative age
state boundary between the palisade and spongy

mesophyll is expressed clearly. There are well
developed liner bundles cells (Fig. 6 B). Under the
upper epidermis there are 2 layers cells of palisade
mesophylL,the spongy mesophyll cells are under
them. There are parenchymal cells under the phloem
to the lower epidermis (Fig. 6 C).

Figure 6 — Cross section of the leaf of Oxytropis almaatensis Bajt., population 2
(A-virginal plant, B-young generative plant, C-average generative plant). ue: upperepidermis,
pm: palisade mesophyll, sm: spongy mesophyll, x: xylem, ph: phloem, le: lower epidermis, tr: trachoma (10x10)
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Table 3 — Biometric indicators Oxytropis almaatensis Bajt. leaf, um

Samples of Oxytropis almaatensis Bajt.
Anatomical Population Nel Population Ne2
features Virginal Young Mlddle Virginal Young Mlddle
generative generative generative generative
Thickness of the |, o1} o6 124,48+2,38 144,79+1,85 90,01+0,22 106,75+3,98 150,9+1,16
middle leaf rib
Thickness of the | 9. 59 12,81+0,4 7,8140,91 10,02+0,74 10,33+0,03 9,37+0,04
upper epidermis
Thickness of the | 7y 1 o 12,95+0,3 10,240,22 8,54+0,49 9,6+0,81 8,2140,94
lower epidermis
Thickness of
the palisade 40,57+1,07 52,5642,1 51,92+1,08 36,5+0,64 42,75+1,01 54,5424
mesophyll
Thickness of
the spongy 30,59+0,78 35,31+0,85 37,71+1,03 32,43+1,05 30,7+1,04 50,11+1,16
mesophyll
Diameter of the
25,95+0,77 27,1£0,92 32,98+0,65 44,88+1,66 45,1+1,71 46,04+1,07
vascular bundle

In both populations, there is increase in thick-
ness of the middle vein, accordingly to the age of
the plants. In the first population in virginal age state
there was observed that the thickness of the epider-
mis is less than thickness of the lower epidermis,
and on the contrary, in the other phases, the thick-
ness of lower epidermis dominates than the upper
epidermis. In the second population the thickness
of lower epidermis in the young and middle genera-
tive age state is less than the upper epidermis.In both
populations, it was revealed that palisade mesophyll
indicators are higher than the spongy mesophyll.
Also, the diameter of the conductingbundle increas-
es with the plants growth, like the diameter of the
conductive bundle in the first population increased
from 25.95 + 0.77 to 32.98 £ 0.65 micron (Table 3).

Conclusions

Thus, in the process of study, we first identified
biometrics of anatomical structure of vegetative or-
gans of rare, narrowly endemic species Oxytropis
almaatensis Bajt.. The following conclusions can be
drawn on the basis of the obtained data:

1. In the first and second populations in the vir-
ginal age period it was revealed that the thickness of
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the cortex is bigger than in the young and middle-
generative periods. In the central cylinder of the root
there is a positive correlation between the diameter
of the conducting elements, the xylem vessels and
periderm increase accordingly of plants age.

2. The study of the internal structure of the plant
stem different age periods in the two populations
showed their great similarity. The study of the inter-
nal structure of the plant stem different age periods
in different populations showed that all individuals
have the bundle structure of the stem that is charac-
teristic of the stems of dicotyledonous plants with
varying degrees of development of various tissues.
The main part of the stem occupies the central cyl-
inder.

3. By comparing the anatomical structure of the
leaf blades of plants of different populations, it was
found that for all individuals of different age peri-
ods the dorsoventral, bilateral mesophyll, i.e. differ-
entiation of mesophyll to palisade and spongy, are
characteristic. Since the leaf is the main photosyn-
thetic organ, especially the internal structure of the
leaf blade, particularly the thickness of the chloro-
phyll tissue — mesophyll, may depend on the place
of growth conditions, including the lighting condi-
tions.
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