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Anatomic features of Juniperus sabina growing in the Central Kazakhstan

Anatomical parameters of the needles of the Cossack juniper growing in different geographical regions (the
city of Karaganda, Karkaraly, Zhanaarka and Ulytau districts) were studied. During the research work of Ju-
niperus sabina in the populations of Ulytau and Karkaraly districts, the development of hypoderma is not so
great, and in the populations of Juniperus sabina of Zhanaarka district, good development of hypoderma,
cuticle and epidermis can be observed. This in turn reflects the adaptation of plants to the harsh growing
conditions in such regions. Descriptive statistics were arithmetic averages, standard deviations, coefficients of
variation, according to the data of each geographic region, each population.
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Introduction

Cossack juniper (Juniperus sabina L., family Cupressaceae) is a shrub, rare species that forms small
scattered populations. Plants quickly grow in width, forming dense thickets (Fig. 1).

Figure 1. Juniperus sabina in Karlaraly Mountains

Shrubs die when shaded by taller tree species, such as spruce. The dryness of the climate during the
bora period could have contributed to the wide distribution of the species. In nature, small trees with curved
trunks are rarely found. The bark is red-brown, flaky. The shoots contain an essential oil and are poisonous.
The needles are of two types: in young plants and on shady branches, needle-shaped, straight, pointed, 4-
6 mm long, bluish-green above, soft, with a pronounced middle root; in adult plants, the needles are scaly,
lamellar. A characteristic feature of the species is a pungent odor [1, 2].
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It is drought-resistant, photophilous, unpretentious to soils, resistant to smoke and gas, has protective
properties in relation to soils. Shoots are rich in glycosides, saponins and flavonoids [3-5]. Juniper has a
healing effect on the forest environment, releasing more phytoncides than other conifers. It also contributes
to the natural regeneration of coniferous trees on clearing sites.

According to Perezhogin Yu.V., J. sabina is a type of rocky habitats associated within its main range
with subarid and arid regions of the Palearctic and refers them to Pliocene relics [6].

J. sabina, despite its wide distribution in the forests of Kazakhstan, remains one of the least studied
conifers. Detailed studies on the study of form diversity, biometric and morphometric variability of the
J. sabina, the features of their renewal in the Karaganda region were not carried out.

Therefore, it is necessary to consider the issue of factors leading to changes in the environmental
conditions of its growth over the past decades. J. sabina has a healing effect in the forest environment,
produces more phytoncides than other conifers, forms the microclimate of the surface layer of the
atmosphere and promotes the natural renewal of coniferous woody plants [7, 8].

The purpose of this study is to study the anatomical features of the vegetative organs of the Cossack
juniper (J. sabina) growing in the territories of Karaganda (Karaganda city, Karkaraly and Zhanaarka
districts) and Ulytau regions (Ulytau district).

Experimental

The object of this study is aboveground parts of J. sabina. Samples were collected from the following
geographic regions: Karaganda city, Zhanaarka, Karkaraly and Ulytau districts (Fig. 2). The sample from
each population consisted of 5-7 individuals, depending on the size of the population.

Figure 2. Place of samples collection of Juniperus sabina

In field research, specimens of J. sabina were collected from four research zones (Karaganda, Zhanaar-
ka district, Karkaraly district, Ulytau district). At least five objects were obtained from each study area. In
the course of the research work, an anatomical study of J. sabina was carried out for the following
indicators: the average diameter of the receptacle, the width of the epidermis; the size of the conducting
beam [9, 10]. J. sabina was stored in ethyl alcohol for at least a day (50 %), after which a cross section was
made.

Surface preparations and sections were made manually using a razor blade. The resulting sections were
placed in a drop of glycerin and photographed. Microscopic photographs of cross sections of aboveground
organs were obtained using an Altami A2098 microscope with a digital camera Altami UCMOS03100KPA,
recorded by the Altami Studio program. The photos were processed in the Paint application 11.2208.6.0.

All research work was carried out on the base of research park of biotechnology and ecomonitoring, the
Karaganda University named after E.A. Buketov.

All data were processed statistically using the computer program Microsoft Office Excel, and the
reliability criterion was calculated according to Mann-Whitney [11].
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Results and Discussion

In the course of the research work, an analysis of the vegetative organ of J. sabina was carried out.
Such indicators of a coniferous plant as the thickness of the epidermis, hypodermis and the diameter of the
receptacles were studied, as well as a cross section was made and a study was conducted. The width of the
epidermis does not depend on the age of the coniferous juniper. But the area of the cross section and the area
of the conducting beam tend to increase (Fig. 3). These features were observed in populations in all regions
of the study. The cuticle of a young juniper thickens, resulting in a larger cross section.

Figure 3. Cross section of Juniperus sabina: A — sample from Karaganda city; B — sample from Zhanaarka district;
C — sample from Karkaraly Mountains; D — sample from Ulytau Mountains

The anatomical features have less variability and therefore belong to low or very low variability. The
medium and high levels of variation are characterized by the dimensions of the conducting beam [12]. If we
dwell on the anatomical indicators of J. sabina, which grows in arid conditions in the studied regions
(Table 1), then in all regions the epidermis of J. sabina has a width of one size, and the size of the conductive
bundles in the Karkaraly, Zhanaarka and Ulytau regions is 1.5- 1.7 um, then the size of the conductive beams
of the assembled object was 2.5 um.
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Table 1
Anatomical indicators of Juniperus sabina growing in dry conditions
Average diameter Width of the epidermis, Conductive bundle
Field of study of the receptacles, um size, um
mm
Karkaraly Mountains 1.5+0.2 0.5+0.1 1.7+0.5
Zhanaarka district 1.8+0.6 0.6+£0.5 1.5+0.6
Ulytau Mountains 1.5+0.4 0.5+0.3 1.7+0.5
City of Karaganda 1.9+0.8 0.5+0.2 2.5+0.9

J. sabina experiences large anthropogenic loads in urban conditions (Table 2). The results obtained
above on the coefficients of variation of traits show that the Cossack juniper has a low level of variability of
the anatomical features of the vegetative organs. According to the results, the calculated values of the
Student's t-test are much higher than the tabular ones. The arithmetic mean values are quite reliable (Fig. 4).

Table 2
The values of the signs of the needles of Juniperus sabina
Parameters Sign of leaves
. Receptacle Epidermis
Length, um Width, ym diameter, um width, um
Karkaraly Mountains
Size of the attribute 5.324+0.75 3.840.41 1.5+0.05 0.5240.02
The coefficient of 10.9 8.1 8.2 8.6
variation, %
Average sampling error 0.26 0.14 0.05 0.02
Zhanaarka district
Size of the attribute 5.5440.61 4.08+0.18 1.82+0.02 0.5440.01
Thg C(_)effluent of 21 27 16 101
variation, %
Average sampling error 0.05 0.05 0.04 0.02
Ulytau Mountains
Size of the attribute 4.68+0.37 3.46+0.39 1.54+0.05 0.49+0.06
The coefficient of 10.8 27.7 125 4.6
variation, %
Average sampling error 0.23 0.43 0.08 0.01
City of Karaganda
Size of the attribute 5.1+0.11 3.82+0.63 1.76+0.04 0.52+0.03
The coefficient of 10.19 17.79 30.49 8.6
variation, %
Average sampling error 0.23 0.3 0.24 0.02
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Figure 4. The thickness of the surface tissues of Juniperus sabina in natural populations

In the course of the research work, one can observe a good development of the hypodermis in the
populations of J. sabina from Zhanaarka district, and in the populations from Ulytau and Karkaraly Moun-
tains, the development of the hypodermis is not so great.

The epidermis of J. sabina of Ulytau Mountains is better developed than other regional objects. It gives
coniferous plants a protective ability in the event of adverse conditions.

Conclusion

According to the results obtained, J. sabina experiences large anthropogenic loads in urban conditions.
The anatomical parameters of the needles of J. sabina, which grows in different geographical regions (the
city of Karaganda, Karkaraly, Zhanaarka and Ulytau regions), were also studied. The results obtained above
on the coefficients of variation of traits show that J. sabina has a low level of variability of the anatomical
features of the vegetative organs. According to the results, the calculated values of the Student's t-test are
much higher than the tabular ones. According to the data obtained, the arithmetic mean values are quite
reliable.

In the course of the research work of J. sabina in the populations of the Ulytau and Karkaraly regions,
the development of the hypodermis is not so great, and in the populations of J. sabina of the Zhanaarka
region, one can observe a good development of the hypodermis, cuticle and epidermis. This, in turn, reflects
the adaptation of plants to the harsh growing conditions in such regions. All significant changes in the
structure are associated with the natural and climatic conditions in which certain individuals grew.

References

1 Mazur M. Weak geographical structure of Juniperus sabina (Cupressaceae) morphologt despite its discontinuous range and
genetic differentiation / M. Mazur, A. Botarynski, K. Botarynska, K. Maecysiak // Diversity. — 2021. — Vol. 13 (10). — Article ID
470. https://doi.org/10.3390/d13100470

2 Maksutbekova G.T. Study of resistant peculiarities of Juniperus sabina and Juniperus communis in the conditions of
Zhezkazgan industrial region / G.T. Maksutbekova // Bulletin of the Karaganda University. Series Biology. Medicine. Geography. —
2019. — Ne 4(96). — P. 27-32.

3 Asili J. Chemical and antimicrobial studiers of Juniperus sabina L. and Juniperus foetidissima Willd. essential oil / J. Asili,
A. Emami, M. Rahimizadeh, B.S.Fazly-Bazzaz, M.K. Hassanzadeh // Journal of essential oil-bearing plants. — 2013. —
Vol. 13(10). — P. 25-36. https://doi.org/10.1080/0972060X.2010.10643787

4 Xu F. Study of chemical constituents from twig and leaf of Juniperus sabina / F. Xu, J. Zhao, F. Xu, T. Ji, L. Ma // Zhong
Yao Cai. — 2013. — Vol. 36 (12). — P. 1957-1959.

Cepus «buonorusa. MeguunHa. Meorpadus». Ne 2(110)/2023 19



P.U. Abdikarimova, S.N. Atikeeva

5 Cyneitmen E.M. KomiuiekcHoe ¢uroxummdeckoe uccrnenoBanue Juniperus sabina L. u3 Kasaxcrana / E.M. CynefiiMeH,
M.IO. Ummyparosa, XK.b. Vckakosa // EctecTBeHHbIE M MaTeMaTHYeCKHe HAayKd B coBpeMeHHoMm mupe. — 2013, — No 12, —
C. 185-195.

6 Ilepexxorun FO.B. Penukrsl Bo diope Kocranaiickoit o6mactu / FO.B. Ilepexxorun // Bectn. Omck. roc. yH-ta. — 2008. —
Ne 85. — C. 130-132.

7 Tloremkuna O.B. Mopdonoruueckuii nomimopdusm Juniperus sabina L. 10xHo#t Cubupu / O.B. ITotemkuna // TIpoGiiemsl
6otanuku HOxHo#i Cnbupu n Mosrommu: ¢6. Hayd. cT. o Marepuanam XVI MexnyHap. Hayd.-ipakT. KoH(. — Bapraym: Anraid.
roc. yu-T, 2017. — C. 154-156.

8 Tloremkuna O.B. Mopodonoruueckass wusmendnBocth Juniperus sabina L. (Cupressaceae) rora 3amamHoit Cubupu
/ O.B. TToremkuna // TIpo6nemsr 6otannku FOxHo#t Cubupu u Monronun. — 2015. — Ne 14, — C. 105-109.

9 bBapeikuna P.I1. CopaBounuk mo Ooranudeckoit mukporexuuke. OcHoBol u Meronwl / P.II. Bapeikuna, T.J. Becernosa,
A.T. leesroB, X.X. Ixxammnosa, .M. Unbuna, H.B. Uy6aroBa. — M.: Mock. roc. yH-T, 2004. — 312 c.

10 Rudall P.J. Anatomy of flowering plants / P.J. Rudall. — Cambridge: Cambridge University Press, 2007. — 159 p.

11 Tabaunuk B.I'. Ucnone3oBanune muoromepHoi cratictuku / b.I'. Tadaunuk, JI.C. ®unemn. — Bocton: Pearson Education,
2007. — 250 c.

12 Hamidipour A. Leaf anatomical investigation of Cupressaceae and Taxaceae in Iran / A. Hamidipour, T.Radjabian,
D.A. Charlet, M. Zarrei // Wulfenia. — 2011. — Vol. 18. — P. 95-111.

I1.Y. A6aukapumona, C.H. AtukeeBa

Opraasik KazakcTanaa ecetin Juniperus sabina aHaTOMHUSUIBIK epeKmIeTikTepi

Makanana op Typai reorpadusuisik aiimakrapaa (Kaparanaer kamacsl, Kapkapansl, XKanaapka xone ¥ipITay
aymansl) ecerin Juniperus sabina wHesepiHiH aHATOMUSIIBIK IapaMeTpiepi 3eprrenred. Juniperus sabina-mer
3epTTey JKYMbICH OapbhIchiHAa ¥IIbITay skoHe Kapkapaibl ayiaHIapbIHIaFbl MOMY/ISIUSsIIAPbIHAA THIOAEPMA-
HBIH JaMybl COHIIANBIKTHI YIKEH eMec, an JKaHaapka aymaHbslHbIH JUniperus sabina momyssiusiapbHaa TH-
MOJIEPMAHBIH, KyTHKYJIAHBIH KOHE SIHAEPMaHbIH JKaKChl JaMbIFaHbiH Oalikayra Gonanbl. Byn e3 keserinme
OCIMIIKTEp/IiH OCBhIH/All aiiMaKTaparbl KaTajd ecy KaraaiiapbiHa Oedimaenyin kepceteni. CUmaTTaMaibiK
CTAaTHCTHKA OpTalla apuPMETHKAIBIK MAJIIMETTEPMEH, CTaHAAPTTHI aybITKyJIapMeH, 9p reorpadusuiblK aif-
MAaKTBIH, op MOIMYJIAMAHBIH MATIMETTEP] OOMbIHIIA BapHalyst KO3 PUIMEHTIMEH YChIHBUIFAH.

Kinm ce3oep: Bapuanust KO3 PHUIUCHTI, Ka3aK apIIachl, aHATOMISI, KOJIJCHEH KIMa, OTKI3TIill COYyJIeHIH MeJI-
1Iepi, SUUACPMHUC, KyTHKYJIa, TUIIOAEepMA.

I1.Y. A6auxapumona, C.H. AtukeeBa

AHaToMH4YecKHe 0co0eHHOCTH JUniperus sabina, mpouspacrarwommei
B llenTtpansHom Ka3zaxcrane

B crarhe u3ydeHbl aHATOMHYECKHE MapaMeTpbl XBou JUNiperus sabina, mpouspacrarolieii B pasHbIX reorpa-
¢ugeckux permonax (ropox Kaparamma, Kapxapammackuii, KaHaapkuHCKUI u YJbITaycKuil pailOHBI) Ha
TaKWe MOKa3aTeNH, Kak CPeAHUH ITHaMeTp MeCTa BMECTHIINIA, MINPUHA SMHUIEPMICa, PasMep MPOBOJISIIETO
mydka. JlaHa KpaTkas XapaKTepHCTHKa HCCIeXyeMoro o0bekTa. Beumm M3ydeHbl clemyromue MoKa3aTesln
XBOMHOTO pacTEeHHs: TOJIIHHA SMHIEPMICA, THIOAEPMa U JHaMeTp BMECTIIIHII, a TakXKe CIelaH Momeped-
HBIA cpe3 M MpoBeneHo uccienoBanne. OnucaTenbHas CTaTHCTHKA MPEACTABIEHa CPEIHUMU apudMeTHyec-
KUMHU JaHHBIMH, CTaHJAPTHBIMH OTKJIOHEHHMSMH, KO(p(UIMEHTOM BapHaluy MO JaHHBIM KaXKJOro reorpa-
(hHUeCcKOro perHoHa M TOIYJISLIHH.

Kniouesvle cnosa: ko3pdULMEHT BapHaliy, MOMXOKEBEJIBHUK Ka3alKHii, aHATOMMUS, TIOTIEPEUHbIH cpe3, pazmep
MPOBOJIAIIETO ITy9Ka, SMUAECPMHIC, KyTHKYIA, THIIOAEpMA.
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