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Coenopulation of Juniperus sabina in Central Kazakhstan

The article presents the research and study of the peculiarities of morphological structure of vegetative organs
of Cossack juniper (Juniperus sabina) growing in Karaganda (Karkarala and Zhanaarka districts) and Ulytau
(Ulytau district) regions). Bioecological features of cenopopulations were studied based on the density of in-
dividuals in the population, the ratio of life states and age states. According to the age structure, all juniper
populations were defined as middle-aged, stable and full-members. The majority of individuals in the
cenopopulations are categorized as healthy. The state of Juniper sabina gene pool is relatively satisfactory,
but the increased proportion of senile individuals, especially in Zhanaarka district, requires measures to pre-
serve juniper populations.
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Introduction

Juniperus sabina L. (Cupressaceae family) is the typical species of the subgenus Sabina. The life form
is usually a creeping, occasionally an erect tree, even more rarely and a small gnarled multi-stemmed tree.
Leaves are of two types, needle-shaped (6-10 x 0.5-1 mm) and scaly (1-2.5 x 0.6-1 mm); needle-shaped on
seedlings and young plants up to 10 years old, on adult plants they are usually absent altogether. The leaves
almost do not change color in winter. Cones are 4-8 mm in diameter, slightly less in length, with 1-4 seeds,
most often 2 [1-3].

In the central, continental sector, the range of ecotopes occupied by J. Sabina is no less diverse. These
are the flat steppes in northern Kazakhstan, mountain forest-steppes from the Kuznetsk Alatau in the
Kuzbass to the Northern Tien Shan and from Elbrus in Iran to the mountains bordering the Alashan Desert in
Central China, the southern slopes of the mountains in the forest belt of many mountain systems and even
semi-deserts in the Gobi Altai. To the east, it is known in the region of the Kazakh Small Hills, where it
grows on granite hills, sometimes overgrown with pine, and less often on clay cliffs along river
banks [4-15].

The aim of our study was to examine populations and make a comparative analysis of the morphologi-
cal features of J. Sabina in three places (Karkaraly, Zhanaarka districts, Karaganda region, and Ulytau dis-
trict, Ulytau region (Central Kazakhstan).

Experimental

To study the distribution and compile a summary of the species of the genus Juniperus in Kazakhstan,
herbarium collections for the period from 1993 to 2023 were analyzed. The materials of the herbarium fund
of the Institute of Botany and Phytointroduction (AA) (Almaty, Kazakhstan) were studied — 107 herbarium
sheets (Tab. 1). Since among the analyzed material there were repetitions of herbarium sheets of juniper spe-
cies in certain geographical collection points, for this summary those herbarium materials that were collected
and identified earlier were taken into account.

In three main areas of distribution of J.sabina in the region: the mountainous part of Karkaraly,
Zhanaarka and Ulytau. All plots were studied in 2021-2024. The sizes of the experimental plots ranged from
0.10 to 0.25 ha, with the number of individuals from 120 to 358.

The density of cenopopulations, the composition of life forms, the age and sex structure, and the vital
state were assessed [16—21]. When assessing the vital state, plants in the population were distributed into the
following categories [2]: healthy, weakened, much weakened, dying, and deadwood.

When studying the age structure, in order to reduce the subjectivity of the assessments, individuals were
distributed by age periods, without identifying age states [6]. According to N.V. Salakhov [19] (with our
modifications), plants of the juvenile period included sprouts and individuals that had formed lateral shoots
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of the 11111 order; plants with shoots of the IV-VI orders were classified as virginal; fruit-bearing individu-
als with shoots of the VII-VIII orders and higher were classified as generative; and dying large-sized plants

with a proportion of dead shoots of more than 50 % were classified as senile.

The age of the coenopopulation was determined as the sum of the products of the number of each age
group by the corresponding coefficient (for the juvenile period — 0.018, virginal — 0.0833, generative —
0.5, senile — 0.9313), divided by the total number of the coenopopulation [16].

Results and discussion

The density of the coenopopulations of J.sabina in the studied area varied from 23 to 91 pcs./ha. For the
Zhanaarka district, this average number was 23—-62 pcs/ha, for the Ulytau district — 37-65 pcs/ha, for the
Karkaralinsk mountains — 24-98 pcs/ha (Tab. 1).

Characteristics of coenopopulations of Juniperus sabina

Table 1

Cenopopulation District Cor?g)r(:tt Isotgr?(g the Forest type Density, pcs/ha
Baktinskaya Karkaraly district 2C3B Geranium-cereal 24
Karkaralinskaya Karkaraly district 1C9B Potentilla-forb 98
Kuvskaya Karkaraly district 2C7B2T Juniper-herb 46
Kentskaya Karkaraly district 9C1B2edV For_est—steppe 91

juniper-mixed
Ortauskaya Zhanaarka district 1C3B3V Herb-licorice 23
Aktauskaya Zhanaarka district 2B2V Juniper-herb 39
Kosmurynskaya Zhanaarka district 2C3V Juniper-shrub 62
Maitobenskaya Ulytau district 362V Juniper-herb 65
Ulytauskaya Ulytau district 2C5B2V Potentilla-forb 37

The highest density of juniper populations was noted for Karkarala district, the lowest for Zhanaarka
district. The obtained data can be explained by the difference in climatic conditions. Thus, mountainous are-
as of Karkarala and Ulytau districts are characterized by more mesophytic conditions and are more favorable
for the growth of this species. In Zhanaarka district more arid conditions are formed, which reduces the den-
sity of growth.

Juvenile and generative individuals were clearly distinguished in the population. Moreover, there were
quite a lot of young plants. On average, there were 63.5 juvenile individuals on a trial area of 1,600 m?.
Based on our data, the coenotic population of juniper in mixed forest conditions consists of individuals of
juvenile and generative age periods. Of the juveniles, immature age individuals predominate. Sprouts and
juveniles are slightly inferior in quantity. Generative ones are represented by female and male middle-aged
individuals. The death of individuals is observed in single specimens. Ontogenetic development can last up
to 300 years. Age states of Cossack juniper in forest communities, where it is represented by a tree form,
were distinguished according to the method proposed by A.A. Uranov with additions [22—-24].

During the population inventory, 4 groups of junipers of different ages were taken into account: juve-
nile individuals (of root-suckering origin), virginal (large individuals, but not having reached the generative
period), generative; senile (Tab. 2).

Table 2
Age structure of coenopopulations of Juniperus sabina
. Frequency of plants by age periods, %
Location Juvenile | Virginal Generative | Senile

Karkaraly district

Baktinskaya 0 21.7 70.6 1.7
Karkaralinskaya 1.2 22.3 72.4 4.1

Kuvskaya 0 21.5 77.3 1.2
Kentskaya 4.2 20.4 73.0 2.4
Zhanaarka district

Ortauskaya 2,1 11,6 163.9 [22.4
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Continuation of Table 2

. Frequency of plants by age periods, %

Location Juvenile Virginal Generative Senile
Aktauskaya 1.7 11.8 62.9 23.6
Kosmurynskaya 2.3 12.1 63.8 21.8
Ulytau district
Maitobenskaya 0.2 11.3 64.8 23.7
Ulytauskaya 0.4 11.2 64.2 24.2

The obtained data show that the quantitative composition of junipers in the areas is not the same. Thus,
the largest number of specimens is noted for the Karkaraly district. In second place is the Ulytau district
(Ulytau region), the smallest number of individuals is in the Zhanaarka district.

It is worth noting that the low number of juniper individuals in the Zhanaarka district is due to its small
size. The size of the Karkaraly district, as the largest, explains the largest number of specimens of the studied
species.

All populations are characterized as middle-aged stable with predominance of generative individuals
and high proportion of virginil plants. However, in Zhanaarka and Ulytau districts the share of senile plants
is high.

The distribution of generative age individuals in the coenopopulations of Juniperuscossackii by vital
state is shown in Table 3. Healthy individuals predominate in all coenopopulations (50.8-70.7 %). The dis-
persion analysis as a whole indicates the absence of reliable differences in the vital state of juniper between
the Karkaraly, Zhanaarka and Ulytau regions. So, all coenopopulations are characterized as “healthy”, and
only Kuvskaya and Aktauskaya are defined as “weakened”: the proportion of dead wood is increased here
(about 3.6 %), and the total number of weakened, very weakened and dying plants reaches 23 %.

Table 3
The vital state of the coenopopulations of the Juniper sabina
Location Life categories of individuals, % RVC
he | we | viwe ] dy | diw

Karkaraly district
Baktinskaya 63.6 36.4 0.2 0.1 0.8 87.6
Karkaralinskaya 68.5 27.8 4.3 0 0 89.1
Kuvskaya 67.9 24.4 6.4 0.4 0.9 87.6
Kentskaya 70.7 24.5 4.9 0 0 88.9
Zhanaarka district
Ortauskaya 58.8 33.1 8.1 0 0 85.2
Aktauskaya 50.8 36.4 5.6 3.6 3.6 78.7
Kosmurynskaya 56.0 36.0 6.0 2.0 0 83.7
Ulytau district
Maitobenskaya 62.3 28.6 7.1 0 2.0 85.4
Ulytauskaya 57.0 33.5 6.7 1.4 1.4 83.3
*Note. He — healthy, we — weakened, v/iwe— very weakened, dy — dying, d/w — dead wood, RVS — relative vital state

According to the assessment of the condition of the Cossack juniper, a fairly good vital condition of the
studied coenopopulations may indicate a certain resistance of the Cossack juniper to existence in the
Karkaraly and Ulytau districts. Upon entering the generative period, young plants pass into the life form of a
small shrub, with a height of 2.3 to 8.7 m. The highest generative plants were found in the Karkaraly district.
The height of the trunk of these plants increased to 47-51 cm, the diameter to 2.1.5-9.5 cm. The height of
adult generative plants is described at a level of 4.1-4.55 m, the crown diameter from 4 to 6.9 m. The largest
adult generative plants grow in the Karkaraly district, the smallest — in the Zhanaarka and Ulytau districts
(Ulytau region). There is a direct relationship between the size of the crown and the age of the plants, that is,
as the junipers mature, their height, crown diameter, height and diameter of the trunk increase.

The following parameters were measured on all individuals: bush height and crown diameter, shoot
height and diameter, life form, trunk shape, method of renewal and general condition.
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The results showed that all virginal juniper individuals in all growing points have a life form of a bush
ranging in size from 1.65 to 1.85 m. The crown diameter ranged from 87 to 115 cm. The maximum sizes of
young virginal individuals were noted in the Karkaraly district, the minimum — for areas of the Zhanaarka
district and the Ulytau district (Ulytau region). The trunk height was 9.5-51 cm, with the largest trunks rec-
orded for the Karkaraly district (Tab. 4).

Table 4
Indicators of individuals of the coenopopulations of the Juniper sabina
Cenopopulation Individual indicators, %
Shoot Life form by the shape of the trunk
. Crown € | o o ° ol o]
usnm | dameer | S Sel g | g | B E S| 5 2| &
' cm > |g°| =2 = S| o g % 5 &
2T z 4 O n S
Karkaraly district
Baktinskaya 3.7 87.0 47 | 21| 982 | 1.8 - 2.6 | 39.8 | 435 14.1 -
Karkaralinskaya 7.6 97.4 49 | 45| 988 | 1.2 - - 545 | 27.3 18.2 -
Kuvskaya 4.1 84.0 48 | 31| 940 | 3.0 | 1 | 0.1 | 519 | 19.2 27.9 -
Kentskaya 8.7 115 51 | 95| 995 | 0.5 - - 56.2 | 26.7 17.1 -
Zhanaarka district
Ortauskaya 1.85 55.0 36 |08| 975 | 25 - - 45.0 | 35.0 20.0 -
Aktauskaya 1.6 49.1 32| 06| 9.2 | 3.8 - - 36.5 | 39.1 24.4 -
Kosmurynskaya 2.3 71.2 38|14 | 988 | 1.2 - 09 | 422 | 354 20.6 | 0.9
Ulytau district
Maitobenskaya 4.55 89.9 49 | 3.6 | 100 - - - 545 | 27.3 18.2 -
Ulytauskaya 3.5 76.9 39 | 31| 100 - - - 534 | 25.8 19.8 -

The bark on the trunks is usually reddish-brown, old shoots are reddish-brown, with a gray coating,
branching is up to the 6th order. Young shoots are often light brown with a grayish coating or greenish-
brown with a gray coating.

When examining natural populations, no diseases or pests of the Cossack juniper were found.

The degree of plant renewal varied depending on the location of growth. Thus, juvenile plants of seed
origin were found in all areas, as well as those formed from root shoots. Self-seeding can be produced by
both adult generative individuals and young generative ones, while root shoots are formed only from adult
generative plants.

The observed difference in the onset and duration of the main phases of juniper vegetation in the areas
was not significant — from 1 to 3-4 days. The difference is explained by different geographical growing
conditions. Thus, the Karkaraly district is located next to each other on the Karkaraly ridge, which character-
izes the simultaneous passage of the main phases of vegetation. The sites of Zhanaarkinsky district and
Ulytau district (Ulytau region) are located in other conditions, differing in temperature conditions, moisture,
soil, which leads to differences in phenology.

Conclusion

The following conclusions can be drawn from the survey results:

1) The surveyed populations of Cossack juniper are dominated by the low shrub life form. Single-trunk
plants are most common, multi-trunk plants are less common. The rarest forms are double-trunk trees. In
general, in the Karkaraly district areas, adult generative individuals reach a much larger habitus than in the
Zhanaarka and Ulytau districts.

2) The ratio of age groups was determined, which made it possible to establish that the juniper popula-
tions were categorized as middle-aged stable.

3) The ratio of individuals in different life states was determined, which made it possible to establish
the predominance of healthy individuals.
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ILY. A6aukapumoBa, A. Kanu, b.b. JlocanoBa, M.M. CunantseBa, /[.K. Kei3gaposa

Opraasik Kazakcrangarsl Juniperus sabina meHomomyJisimusichbl

Makanana Kaparauner (Kapkapaner sxone JKanaapka aymanpmapbl) xoHe YubiTay (¥iblTay aygaHbl)
OOJNBICTAPBIHBIH ayMarblHAa OCETiH Kasak apuiackiHbiH (Juniperus sabina) BereraTwBTI MyIuenepiHiH
MOP(ONOTHSANBIK ~ KYPBUIBIMBIHBIH ~ €PEKIIETIKTepiH  TeKcepy  JKSHE  3epTTey  YCBHIHBUIFaH.
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LenononymsuusuiapAbIH OHO3KOJIOTHSUIBIK CUIIATTaMaIapbl MOMYJSILHUAAAFbl JapaKTapIblH THIFbI3IBIFEl MEH
OMIPILEH/ITT XKOHE Kac epeKIIeNiK Kyii apakaThIHachl Heri3iHae 3epTrenmi. JKac epekuemniri KypbhUIbIMbI
GoiipHIIa OapIIbIK apiia MOMyJSIIUsIIaphl OpTa YKACTaFbl, TYPAKThI )KOHE TOJBIK MYIIEi OOJIBIT aHBIKTAJ/IBI.
IenomomysusuIaparbl JapakTapiblH KOMIIUIr Ta3a jen kikremmi. Juniper sabina TexTik KOpPBIHBIH
JKaFIaibl CalbICTRIPMANIBl TYpAC KaHAaFaTTaHAPIBIK, JCTCHMEH Kopi JapakTapIblH YiIeC CalMaFbIHBIH apTybl,
acipece JKaHaapka aynaHbIH/A apilia MOMYJSIUAACHH CaKTay [apalapbiH Talam eTeli.

Kinm ce30ep: Ka3ax apIiachkl, MOP(OIJIOTHS, IEHOMOMYJISIIAS, TIPIIUTIK popMackl, )KacTHIK KYpaMbl.

ILY. A6aukapumoBa, A. Kamu, b.b. JlocanoBa, M.M. CunantseBa, [[.K. Kei3gaposa

Henomonmyasimuu Juniperus sabina B LleaTpaasnom Ka3axcrane

B craThe mpeacTaBIeHO UCCIIENOBAHUE U U3YYEHHE 0COOCHHOCTEH MOP(HOIOrNYECKOTr0 CTPOCHHUS BEreTaTHB-
HBIX OPTaHOB MOJOKEBENbHHKA Ka3aukoro (Juniperus sabina), mpouspacraromero Ha teppuropuu Kaparan-
nmuackor (Kapkapanmuuckuii n JKaHaapKUHCKUE paiioHbI) M YibITayckoi (YibITaycKuid pailoH) 001acTsX.
W3y4ens! 6rosKoI0rnueckue 0cOOEHHOCTH LICHOIOMYIISIIIMH Ha OCHOBAaHHMH IUTOTHOCTH 0CO0OEH B MOIYIISIINY,
COOTHOIICHUS JKH3HEHHBIX W BO3PACTHBIX COCTOsHUIL. [10 BO3pacTHOH CTPYKType BCE MOMYIBILMU MOXIKeE-
BEJIbHUKA OIpe/IeIeHbl, KaK CPEHEBO3PACTHBIE, YCTONUYMBEIE U IOJHOWIEHHBIE. BosbHCTBO 0co0ei B 1e-
HOTIOIMYJISIUSX OTHECEHBI K Kareropuu 3mopoBbix. CocrosiHue renodorga Juniper sabina oTHocuTesbHO
YJIOBJICTBOPHUTEIHFHOE, OJTHAKO TTOBBIIICHHAS JIOJS CEHUIIBHBIX 0c0obel, ocoOeHHo B JKaHaapkHHCKOM paiioHe,
TpeOyeT MPOBEICHHS MEPONIPUATHH 10 COXPAHEHUIO NOIYJIALMIT MOXOKEBEIIbHHUKA.

Knioueswvie crosa: Juniperus sabina, MopgoI0oTHs, HEHOMOMYISIHSA, )KU3HEHHAS (opMa, BO3pACTHOU COCTaB.
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