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The morphological features of above-ground parts of Juniperus sabina
in Central Kazakhstan

In the article the results of the study of morphological parameters of vegetative organs of Juniperus sabina
growing in the vicinity of Karaganda city, Karkaraly and Ulytau Mountains, hills of Zhanaarka district were
presented. The results of research are based on complexly conducted field and experimental materials, scien-
tifically substantiated methods and modern statistical analyses evaluating the reliability criterion. It is noted
that for the leaf length indicator the maximum values were for individuals from Zhanaarka district, the mini-
mum values were for the vicinity of Karaganda city. For leaf width and annual growth value, no reliable dif-
ference was observed between individuals from different growing points. The maximum size of plants was
observed in the vicinity of Karaganda city, the minimum size was observed for individuals from Zhanaarka
and Ulytau districts. The obtained data are conditioned by different degree of environmental pollution and
climatic conditions.

Keywords: Juniperus sabina, morphology, plant height and diameter, leaf length and width, annual
growth size.

Introduction

Cossack juniper (Juniperus sabina L., family Cupressaceae) is a coniferous shrub, a dioecious creeping
shrub 1-1.5 meters high. Bushes grow rapidly in width, forming dense thickets. The bark is red-brown,
flaky. The shoots contain essential oil and are poisonous [1]. 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 pro-
nounced middle root; in adult plants, the needles are scaly, lamellar. A characteristic feature of the species is
a pungent odor. It is drought-resistant, phytophilous, unpretentious to soils, resistant to smoke and gas, has
protective properties in relation to soils. Shoots are rich in glycosides, saponins and flavonoids [2].

In Central Kazakhstan, the species grows on hillsides, stony screes, on granite outcrops, under the can-
opy of coniferous forests [3]. On the surface of the soil layer, the roots grow rapidly in horizontal condi-
tions (Fig. 1).

Figure 1. Juniperus sabina in natural conditions of Central Kazakhstan

J. sabina is used in the traditional Chinese medicine system to prevent or treat various diseases as anti-
cholinesterase, antidiabete, and anti-drug resistant bacteria activity [4]. In particular, J. sabina is rich in
podophyllotoxin, a synthetic precursor of the first-line anticancer drug etoposide [5]. Aqueous suspension of
dried needles of J. sabina causes hemorrhagic and necrotic changes in malignant tumors and also has signifi-
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cant antimicrobial activity against Gram-positive bacteria [6]. The leaves of J. Sabina are used in traditional
Uygur medicine for the treatment of rheumatism and arthritic pain [7].

J. sabina, despite its wide distribution in the forests of Kazakhstan, remains one of the least studied co-
nifers. Detailed studies on the study of form diversity, biometric and morphometric variability of the Cossack
juniper, 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 coni-
fers, forms the microclimate of the surface layer of the atmosphere and promotes the natural renewal of co-
niferous woody plants [8].

The purpose of this study is to study the features of the morphological structure of the vegetative organs
of J. sabina, growing in the territory of Karaganda (surrounding of Karaganda city, Karkaraly and
Zhanaarkinsky district) and Ulytau (Ulytau district) regions. All selected areas have different levels of pollu-
tion. So, Karaganda is an industrial city, and Ulutau and Karkaraly Mountains are an environmentally friend-
ly area.

Materials and Methods

The object of the study is samples of J. sabina growing in the Karaganda and Ulytau regions. They dif-
fer from each other in the level of air pollution. In field research, samples of J. sabina were collected from
four research plots: i) surrounding of Karaganda city, ii) Zhanaarkinsky district, iii) Karkaraly Mountains, iv)
Ulytau Mountains (Fig. 2).

2

Figure 2. Map of sampling point for Juniperus sabina in Karaganda and Ulytau regions

At least five objects were obtained from each study area. For each point, 10-fold measurements of 10-
year-old plants were taken. In the course of the research work, a comparative morphological study of
J. sabina was carried out for the following indicators: shrub width and height; the length of the annual shoots
and needles. All data were processed statistically, and the reliability criterion was calculated according to
Mann-Whitney. Statistical processing of the material was carried out according to the generally accepted
method of G.N. Zaitsev [9], as well as using the computer program Microsoft Office Excel.

Results and Discussion

Some researchers [2] pay considerable attention to the flexibility of the morphological features of the
Cossack juniper. This is due to the fact that the juniper stalk is one of the most sensitive organs, it instantly
reacts to any environmental conditions. The study of its variability makes it possible to understand the direc-
tion of the forthcoming micro-evolution.

In most cases, the level of variational characters plays an important role in solving taxonomic problems.
When describing the juniper family, such features as the length, width and shape of the needles are necessari-
ly used. Needle length is one of the most variable traits. It usually continues to change regardless of the place
of growth, regions. The needles are scaly, 0.7-1.5 cm long, 0.5-1.7 mm wide. According to the research, the
following data were obtained: the length of coniferous specimens collected from the Zhanaarka region
ranged from 4.9 mm to 5.01 mm (Fig. 3-6). Of the studied objects, the shortest conifers are found in the city
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of Karaganda. However, the populations in this region are ahead of other regions in their distribution in
width of needles.
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Figure 3. Morphological parameters of Juniperus sabina  Figure 4. Morphological parameters of Juniperus sabina
in surrounding of Karaganda city in Karkaraly Mountains
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Figure 5. Morphological parameters of Juniperus sabina  Figure 6. Morphological parameters of Juniperus sabina
in Ulytau Mountains in Zhanaarka district

In the Ulytau Mountains, needle length varied from 4.56 to 4.79 mm, leaf width — from 0.9 to
0.98 mm, shoot growth ranged from 11.02 to 12.55 cm. In the vicinity of Karaganda city, the minimum sizes
of leaf length and width were noted: 4.09-4.42 mm and 0.89-0.95 mm, respectively. The shoots growth
ranged from 9.74 to 12.61 cm.

Comparison of indices allowed distinguishing that the greatest length of juniper leaf was noted for indi-
viduals from Zhanaarka district, on the second place — individuals from Karkaraly Mountains, on the third
place — from Ulytau Mountains. The minimum values of this trait were recorded for the vicinity of Kara-
ganda city.

The leaf width index showed no significant differences between individuals growing in different habi-
tats. Maximum values of annual growth were observed for individuals from the Ulytau Mountains; no relia-
ble differences in annual growth were found between the other habitats.

However, the maximum metric sizes of juniper individuals were observed in the vicinity of the
Karkaraly Mountains (Fig. 7), and the minimum ones — in the Zhanaarka district. In terms of plant height,
no reliable differences were found in the height of individuals, and in terms of the diameter of individuals,
plants from the Ulytau Mountains were reliably smaller than individuals from the Karkaraly Mountains.
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Figure 7. Indices of Juniperus sabina shrubs length and width at different growing points

Conclusion

Since J. sabina is influenced by the general anthropogenic factor, but the level of phenotypic variability
of morphological traits as an indicator of intraspecific differentiation, one can see that the signs of the vege-
tative organs of objects collected from Karaganda are significantly less compared to species growing in for-
ests. It should be noted that common juniper is more resistant to technogenic impact than other plant repre-
sentatives. Also, the results of the work are based on comprehensively conducted field and experimental ma-
terials, scientifically based methods and modern statistical analyzes that evaluate the reliability criterion.
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Opraabik Kazakcrangarsl Juniperus sabina skepycri 6eaikTepinin
MOP (G oTOTHSIIBIK epeKIIeiKTepi

Makamaga Kaparannpl KanmacelHBIH MaHbIHAA, Kapkapanel skoHe YiwelTay TaynapbiHaa, JKanaapka
ayJaHBIHBIH IIOKBUIAPBIHAA eceTiH Juniperus sabina BereTaTHBTIK OpraHAApBIHBIH MOPQOIOTHSIIBIK
napameTpJepiH 3epTTey HOTIDKENIEpl KeNTipiireH. 3epTTey HOTHKeNepi KeIeH Al KYPTi3UIreH JananblK jKoHe
SKCHEPHUMEHTTIK MaTepUaliiapFa, FBUIBIMH HETI3JENTCH OJicTeMeNiepre J»oHE CeHIMIUIIK KpUTepHidiH
OaranmaliThIH 3aMaHayd CTAaTUCTHUKAIBIK Taljayjapra HerizfgenreH. <«OKamblpak Y3bIHIOBIFBD) KOPCETKilIl
OoibiHIIa eH >xorapsl MoHIep JKaHaapka aymaHBIHBIH Japakrapbl VINiH, €H a3 MoHAaep — Kaparauis
KaJIaCchIHBIH MaHBI VIIiH OOJFaHABIFBl aTam oTinmi. <«OKamblpak eHi» JXKOHE «KBULIBIK ©Cy MOIIIepi»
KepceTKimTepi OOWBIHIIA 9p TYpJi ©Cy HYKTEeJIepiHIeri Japakrap apachlHAa CEHIMIl aHbIpMamIbLIbIK
GaiikanMaiinpl. OciMIiKTepAiH eH yiakeH Meumepi KaparaHmbl KanachIHBIH MaHBI YIIiH, €H a3 Mejmepi —
JKanaapka »xoHe YIiblTay ayfaHIapbIHBIH AapakTapbl YIOiH OenriieH[i. AJBIHFAaH MOJIIMETTep KOpIIaraH
OpTaHBIH JIACTAHYBIHBIH SPTYPJli IOpEIKECIiHE JKOHE KIMMATTHIK JKaFiaiiiapra OaiaHbICTHI.

Kinm ce3dep: Juniperus sabina, mopdosorus, eCiMaikTiH OUIKTIri MEH JAUaMETPi, KArbIPAKTHIH Y3bIH/IBIFBI
MEH €Hi, )KbUIIBIK 6CY MOJIIIepi.

[1.Y. A6auxapumoBa, A.K. Kanu, M.IO. Ummypatosa, A.K. Pamazanos, A.T. HypkeHnoBa

Mopdoaornyeckne 0cod0eHHOCTH HaA3eMHBIX YacTeid Juniperus sabina B
HenTpansHom Ka3zaxcrane

B cratee npencraBieHsl pe3yabTaThl HCCIEI0BaHUS MOP(HOIOTHYECKHX TapaMeTPOB BEr€TaTHBHBIX OPraHOB
Juniperus sabina, npouspacraromux B OKpecTHOCTIX Topoaa Kaparaumel, ropax Kapkapaisl u Yisitay, corn-
kax JKanaapkuHCKOTO paiioHa. Pe3ynpTarsl ncciienoBanuii 6a3upyroTcss Ha KOMIUIEKCHO IPOBEICHHBIX MOJIe-
BBIX U JKCIEPUMEHTAIBHBIX MaTepHanax, HAydHO OOOCHOBAaHHBIX METOJMKAX M COBPEMEHHBIX CTATHCTHYE-
CKHX aHAJIM3aX, OIEHUBAIOIINX KPUTEPUH HagexHOCTH. OTMEUIEHO, YTO 110 ITOKA3ATEeINIO «IJIMHA JINCTa» MaK-
CHMaJlbHbIE 3HaYeHUsI ObLIM Ui ocobell n3 XKaHaapkMHCKOTO paiioHa, MUHUMAJbHBIE — JJIsl OKPECTHOCTEH
ropoza Kaparanzasl. Ilo nokasaTensiM «IMpUHA JIUCTa» U «BEJIMYMHA TOAUYHOIO MPUPOCTa» HE OTMEUYEHO
JIOCTOBEPHOMN Pa3HUIIBI MEXy 0COOSIMU M3 Pa3HBIX TOYEK MpoM3pacTaHus. MakcHMallbHbIE pa3Mephl pacTe-
HHUI OTMEYeHBI JJI1 OKpecTHocTeil ropona Kaparanapl, MuHnMaibHble — ocobeil u3 JKaHaapkuHCKOTo M
Ynpitayckoro paiioHoB. [lomydeHHBIE TaHHBIE 00YCIOBIEHBI Pa3HOW CTETICHBIO 3arpsA3HEHHS OKpPYXAroler
Cpensl ¥ KIMMAaTHIECKIMH yCITOBHSAMH.

Knroueswie cnosa: Juniperus sabina, mopdosorus, BpicoTa U JUaMETp PacTeHHs, JVIMHA U [IUPHHA JIHUCTA, Be-
JMYHHA TOJMIHOTO TIPUPOCTA.
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