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DEVELOPMENT OF PRIMARY LISTS OF WOOD PLANTS FOR
INTRODUCTION IN THE CONDITIONS OF NORTH KAZAKHSTAN

Abstract. Nowadays, in North Kazakhstan and in whole steppe ecosystems of the Republic there have been no
research institutions developing theoretical and applied issues of introduction and green building in the region, first
of all, target institutions for the conservation and sustainable use of the flora of the region.

To solve these problems, a state botanical garden was created in the city of Nur-Sultan. During the formation of
the botanical garden, the primary task was to develop primary lists of woody plants for introduction tests, which will
create a plan of dendrological expositions representing various types of communities and geographical regions, as
well as to recommend an assortment of woody plants for landscaping the capital of our country and the region in
overall.

The system-arcalogical approach and the interpolation forecasting were used to develop promising lists of
woody plants. Introduction procedures were carried out according to traditional techniques. As a result of the re-
search, a perspective list of woody plants of Kazakhstan’s Red Book was developed for introduction tests, numbering
19 species, including 10 species attracted from East Kazakhstan and 4 species from the southeast of the country.

The analysis allows us to state that the communities of Boreal (Northern) Kazakhstan - birch, aspen, pine pegs,
steppe vegetation, and partially forest ecosystems of Altai - will be potentially viable in the open ground of the
botanical garden. According to this, the natural vegetation of Kazakhstan can be represented in the Nur-Sultan Bota-
nical Garden with the following expositions: «Dubnyakswith a birch of Western Kazakhstan», «Woody plants of the
Kazakhstan’s Altai», «Kolka of Kazakhstany.

Based on the system-arcalogical approach to introduce forecasting cold tolerance of woody plants for
introduction tests in the capital, 345 species of Eurasian woody plants from 25 genera are recommended and divided
into three groups of introduction prospects: A - compliance with the conditions of the Nur-Sultan natural range of the
species; B - compliance with the conditions of the city of Nur-Sultan of the species introduction range; B - potential
compliance of the species with the conditions of the city of Nur-Sultan by the mechanism of its resettlement. The
introduction of plants from each of these groups will require specific approaches to mobilize plant reproduction
material.

The Botanical garden created in the city of Nur-Sultan will represent a man-made specially protected natural
area, for the creation of which should be taken into account “pros and cons™ of its location.

Keywords: woody plants, Botanical garden, ecosystems, green technologies, genetic fund, Northern Kazakh-
stan, floristic area, introduction, introductions, woody plants.

Introduction. One of the primary objectives at the initial stage is the development of primary lists of
arboreal plants for introduction tests. The solution to this problem will make it possible, firstly, to create a
dendrological plan, according to which expositions of arboreal plants representing various types of
communities and geographical regions will be represented in the Botanical Garden of Nur Sultan.
Secondly, the plants that have passed the introduction tests with the greatest success in the botanical
garden will befurther proposed as an assortment for landscape works of the capital of our republic and the
region as a whole.
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Research methods. To develop prospective lists of arboreal plants, a system-arealogical approach
and interpolation forecasting were used. Introduction procedures were performed according to traditional
methods. The taxonomic affiliation of plants was specified according to works by S K. Cherepanov.

Results. Introduction studies of plants in Kazakhstan did not develop uniformly in the geographical
regions of the Republic. In the southeastern, southern, central, eastern and western regions, two or more
introduction nurseries operate. There is only one in the northern region, and no introduction studies have
been carried out to date in the north-western region.

In the northern region of Kazakhstan, the only introduction nusery so far has been the arboretum of
the Forestry Research Institute of the Forestry Department of the Ministry of Agriculture of the Republic
of Kazakhstan located in the city of Schuchinsk. By its departmental affiliation, this nursery is largely
engaged in forestry issues. However, the main thing is not even this, but the fact that this nursery is not
climatically representative of the northern region.

While a frost-free period per year in most geographical locations in the region, including the
northernmost, more than 120 days, this figure in Schuchinskis only 105 days. A shorter vegetation period
of half a month or more, typical of the region, determines the limitation of the positive results of the
introduction tests of the arboretum. In northern Kazakhstan, one can expect successful introduction of
plant species that are not able to adapt to Schuchinsk due to the limited vegetation period.

The average long-term annual minimum air temperature was used by A. Raeder [1] as an
unambiguous criterion for dendrological zoning of the territories of North America. A. Raeder identified
by gradations of this indicator the following zones of plant wintering conditions: 1-st - below -50 degrees;
2-nd - from -50 to -35 degrees; 3-rd - from -35 to -20 degrees; 4-th - from -20 to -10 degrees, etc. In accor-
dance with this classification, the northern, eastern and central regions belong to the 2-nd category of plant
wintering conditions. The southeastern, southern, and northwestern regions belong to the 3-rd category of
plant wintering conditions. In the western region, conditions of the 3-rd and 4-th categories of the winter
period are combined.

Positive temperatures have a dual effect on plants. On the one hand, positive air temperatures are
indicators of solar energy - an energy source of photosynthesis and plant life reaching the Earth’s surface.
The active physiological state of plants - “vegetation” - is only possible in the presence of positive air
temperatures. On the other hand, high air temperatures cause both thermal shocks and desiccation of
plants with a deficiency of atmospheric and soil moisture.

The southern and western regions, where there is a maximum availability of energy resources for
plants, where the annual accumulation of positive temperatures is 3.8 -4.7 thousand degrees. Further, in
respect of this indicator, this is followed by the south-castern region (3.4-3.9 thousand degrees), the
central and north-western regions (2.7-3.3 thousand degrees). The eastern and northern regions (2.2-
2.9 thousand degrees) are characterized by the minimum availability of energy resources for plants.

Adaptation of introduced plants under new growing conditions depends on the duration of the annual
frost-free period, which determines the annual duration of the plant vegetation [2]. The ratio of the average
long-term annual duration of the frost-free period in the regions of Kazakhstan is similar to this ratio of
energy supply resources.

We hereby consider seven geographical regions of Kazakhstan. Should the region, which is most rich
in energy, with the maximum potential duration in the year of vegetation of plants be defined as Grade 1,
and the least energy-rich with the shortest potential duration of the year of vegetation of plants be defined
as Grade 7, then the ratio of these indicators will be as follows: Southern and Western regions - grades
1-2; Southeast Region — Grade 3; Central and North-West - ranks 4-5; Eastern and Northern regions -
grades 6-7.

The aridity of plant growth conditions is characterized by the Selyaninov hydrothermal coefficient
(HTC). This indicator varies significantly in each of the regions, since along with atmospheric processes it
is determined by the altitude of a geographical point above sea level. The average for the region HTC and
the average altitude of the points analyzed in the region (N, m) are fundamentally different in the
southeast, south and central regions in comparison with other regions of Kazakhstan. In respect of the
southeastern, southern and central regions, this relationship has the following form:

HTC =0,002H- 0,3,
and in respect of all the other regions the following equation is characteristic of them:
HTC =0,003H + 0.4,
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The different quality of the relationships between the hydrothermal coefficient and the altitude of the
geographical point above sea level indicates the different quality of climatic regimes, which is certainly
essential for plants.

The generalized climatic characteristics of the geographical regions of Kazakhstan are summarized in
table. It ensues from it that each of the selected geographical regions is climatically specific. Should two
regions reveal the proximity of one or more indicators, they still necessarily differ at least in the values of
one of the summarizing indicators.

Comparison of generalized climatic characteristics of geographic regions of Kazakhstan

Geographical Categories Ranges of Energy Average value Relation ship between
regions of conditions Supply and of hydrotherman the altitudeabove
of Kazakhstan of plant wintering Vegetation duration coefficient of sea level
by a Rehder of plants Selyaninov (HTC) (N, m)and HTC
South-east 3 3 0,8
South 3 1-2 0,3 HTC = 0,002H - 0,3
Central 2 4-5 0,5
Fast 2 6-7 1,7
North 2 6-7 1,2
North-west 3 4-5 1,1 HIG = G0SH= 0
West 34 1-2 0,3

In the eastern region, there is currently one introduction nursery- the Altai Botanical Garden of the
Ministry of Education and Science of the Republic of Kazakhstan, located in the city of Ridder. Our data,
obtained as a result of the scientific justification for the creation of a botanical garden in the city of Nur-
Sultan [3] show that this introduction nursery is not representative of the northern region. Due to its
mountainous location, it is characterized by the annual frost-free period of less than 105 days and a very
high (SCC = 3.2) humidity.

The completed analysis of climatic regimes demonstrates that the establishment of the state botanical
garden in the city of Nur-Sultan will ensure the representative nature of the system of botanical gardens of
the Republic of relative northern Kazakhstan, which is currently absent. This will ensure an increase in the
effectiveness of fundamental introduction studies, and ensure the provision of the northemn region, speci-
fically, the capital of Kazakhstan, with effective scientific recommendations for improving green construc-
tion. Moreover, the establishment of a botanical garden in Nur-Sultan will make it possible to provide
such recommendations to the settlements of low-mountainous eastern Kazakhstan.

The site, within which boundaries the formation of collection funds of the botanical garden is
currently underway, is located in the floodplain of the Yesil (Ishim) river with a distance of 300-2000 m
from the left bank of the river. The River (Ishim) is a tributary of the Irtysh River, into which it flows
outside of Kazakhstan. The city of Nur-Sultan is located on Ishim, 200 km below its origins. In this
section, Ishim is characterized by strongly pronounced seasonal variability of the watercourse with a
maximum in May and a minimum in December - February [4]. In 2002, the river flow along Ishim within
Kazakhstan amounted to 4.9 cubic kilometers of water [5]. According to this indicator, the river occupies
the fourth position in Kazakhstan, second only to the Syr Darya, Ili and Ural rivers.

The level of surface groundwater occurrence in the Yesil floodplain (Ishim), as in the floodplains of
other rivers, depends on the fullness of the channel and its seasonal dynamics. At the stage of the scientific
substantiation, in some parts of the territory of the botanical garden, we recorded the Elaeagnusoxycarpa
self-sowing, which indicates a shallow occurrence of groundwater, which is an additional stress factor
during the introduction of plants in the new botanical garden of Nur-Sultan.

When raising the question of establishing a botanical garden, an analysis of the floristic specific
nature of the region of its location is necessary. The territory of the city of Nur-Sultan is located in the
floristic region “Western Shoal” [6]. Based on floristic reports [6] and their current taxonomic refinement
[7], an analysis of the species diversity of vascular plants of this floristic region and Kazakhstan as a
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whole has been performed. The analysis demonstrated that 20.3% of the species of seed plants
characteristic of Kazakhstan grow in the floristic region “Western Shoals™

Representation in the floristic region of various plant life forms is different in the floristic region.
Here, the maximum number (30.3% of the number of species in Kazakhstan) are represented by full-
season annual herbs. Trees, shrubs, and ephemeral grasses are characterized by an average representation
(about 20%). Shrubs, shrubs, perennial ephemeroid herbs are characterized by the minimum repre-
sentation (13.1-16.5%).

The representativeness in the floristic region of various systematic plant groups is also different in the
floristic region. Gymnosperms are represented by 13.0% of the total number in Kazakhstan, monocots -
by 14.7%, dicots - by 21.5%.

According to the above characteristics, we can conclude that in the analyzed floristic region, dicots
perennial and annual herbs are characterized by the greatest variety.

The territory of the floristic region "Western Small Hills" comprises 10.3% of the area of Kazakhstan.
The species diversity of seed plants in the floristic region makes up 20.3% of the total flora of the Re-
public. From this it ensues that the concentration of species diversity in this floristic region is 2 times
higher than the average for Kazakhstan. 1101 species of seed plants naturally grow in the floristic region
"Western Small Hills".

Including 19 species of trees, 47 types of shrubs, 8 types of shrubs, 48 types of shrubs and 979
species of herbaceous plants. This species diversity is the "source” for the development of promising lists
of plants of collection funds of the botanical garden in the city of Nur-Sultan.

A special objective of botanical gardens is the ex situ conservation of regional rare and endangered
plant species. Based on the above literature sources [6, 7] and the “Red Book of Kazakhstan [8], an
analysis of the severity of the threat of species extinction in the Western Shallow Hills and in Kazakhstan
as a whole was performed. The analysis showed that in the floristic region the proportion of species
requiring protection is 10 times lower than in Kazakhstan as a whole (0.5% and 5.3%, respectively). In
accordance with the affiliation with the floristic region, the priority tree species for ex situ conservation of
the botanical garden will be: sticky alder Alnusglutinosa (L.) Gartn.,BetulakirgisorumSav.-Ryczg.,
Atraphaxisteretifolia (M. Pop.) Kom. When it comes to grassy plants the list is as follows: thin poppy
Papaver tenellumTolm.,Tulipaschrenkii Regel, Paeoniahybrida Pall.,Pulsatillapatens (L.) Mill.s.1. [9].

In general, we have developed a promising list of Red Book arboreal plants of Kazakhstan for
introduction tests in the botanical garden of Nur-Sultan, which has 19 species, 10 of which are from East
Kazakhstan (mountain peaks of Southern Altai, Tarbagatai, Saur), and 4 species from the south -east of
Kazakhstan.

Along with the ex situ conservation of rare plant species, the objective of the botanical garden is to
preserve the unique natural communities of northern and low-mountain eastern Kazakhstan. The analysis
performed so far suggests that communities of Boreal (Northern) Kazakhstan- birch, aspen, pine pegs,
steppe vegetation, and partially forest ecosystems of Kazakhstan Altai - will be potentially viable in the
open ground of the botanical garden.

According to this, the natural vegetation of Kazakhstan can be represented in the Nur-Sultan
Botanical Garden by the following expositions: “Dubnyaki with a birch of Western Kazakhstan”™,
“Arboreal plants of the Kazakhstan Altai”, “Kolka of Kazakhstan”. We have compiled a promising list of
arboreal plants “Dubnyaki with a birch of Western Kazakhstan™ which is represented by 19 species,
belonging to 9 families and 8 genuses. Among the dominant plants of this exhibition, we propose that the
following species be tested in the botanical garden: Betula pendulaRoth.,Corylusavellana L., Qercus-
ruburL., Loniceratatarica L., Caraganafrurex(L.) C. Koch, Genistatinctoria L., Crataegussanguinea Pall.

The promising list of arboreal plants “Kolka of Kazakhstan™ that we developed is represented by 5
species: Betula pendulaRoth. BetulapubescensEhrh., Rosa acicularisLindl., Cerasusfruticosa Pall.,
Populustremula L.

For the exposition: “Arboreal plants of the Kazakhstan Altai”, a promising list of 12 species was
developed in the botanical garden of Nur-Sultan: Abiessibirical.edeb., BetulapubescensEhrh., Lonicera-
caerulea L., Larixsibirical.edeb., Piceaobovataledeb., Pinussibirica Du Tour., Ribesatropurpureum
C.A Mey., Spiraeachamaedryfolia L., Sibiraeaaltaensis (Laxm.) C.K. Schneid., Daphne altaica Pall.,
CalophacasoongoricaKarelin&Kir.
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The obvious objective of the botanical garden in the city of Nur-Sultan is the introduction of foreign
district plants, both for resolving scientific matters and for the development of green construction in the
capital of Kazakhstan and in the region. To assess the possibility of introducing enrichment of plant
assortments for green construction of the capital of Kazakhstan, the use of wood and flower-decorative
plants in its landscaping was analyzed [10].

The research included surveys of 36 model landscaping arcas where there were 6181 arboreal plants
and 25 flower gardens with a total area of 1722 sq. M. meter. In the landscaping of the capital, 50 taxa of
arboreal plants were revealed, of which 7 are breeding varieties. Of the 43 identified species of arboreal
plants, 22 (51.2%) have a Kazakhstani natural habitat, 9 species (20.9%) have a European and North
American natural habitat, 3 species (7.0%) have a Siberian natural habitat [11].

All four arealogical groups of plants are represented in the five most common species in the
landscaping of the city of Nur-Sultan. Plants of North American maple ash accounted for 24.0% of the
total number of plants examined.

The occurrence of this species in the surveyed areas was 88%. Kazakhstani species, such as drooping
birch and squat elm, accounted for 21.5% of the total number of plants examined. The occurrence of these
species in model plots was 50-65%. Siberian berry apple tree (Malus bakata) has a share of 3.0%, but the
incidence is 56%. European common lilac is characterized by a share of 1.2% and an occurrence of 38%.
From these data it follows that Kazakhstan, North America, Europe and Siberia are deemed to be verified
or reliably promising areas of donor introductions of arboreal plants for the botanical garden of Nur-
Sultan.

Discussions. Forty three species of arboreal plants from 33 genera, having been Used in landscaping
the capital in 2003 are the result of many years of painstaking work of landscapers without special support
for introduction specialists. As far back as the end of the 20th century, 185 species of arboreal plants and
95 taxa of flower and ornamental plants were recommended for planting greenery in Almaty by
introducers of the Main Botanical Garden of Kazakhstan [12].

In order to implement such broad recommendations, the botanical garden must conduct even wider
introduction tests. The practice of the Main Botanical Garden of the RSE “Institute of Botany and
Phytointroduction” of the Ministry of Education and Science of the Republic of Kazakhstan [13] shows
that out of the 5 taxa that underwent introduction tests, only one is recommended in green construction
practice.

The same broad introduction tests of plants will have to be performed by the State Botanical Garden
in the city of Nur-Sultan. Their theoretical fundamentals and methodology are already being developed.
Based on the system-arcalogical approach to introduction prediction of cold tolerance of arboreal plants
[14], 345 species of arboreal plants of Eurasia from 25 genuseswere recommended for introduction tests in
the capital.

They are divided into three groups of introduction prospects: A - conformity with the conditions of
Nur-Sultan natural habitat of the species; B - conformity with the conditions of the city of Nur-Sultan of
the species introduction habitat; B - potential conformity of the species with the conditions of the city of
Nur-Sultan according to the mechanism of its settlement. The introduction of plants from each of these
groups will require specific approaches to mobilizing plant reproduction material.

The forecast of prospects for the exposition of East Asia and North America was based on data on the
average long-term annual minimums of air temperature in the natural and cultivated areas based on the
data of Chekalin et al. [13] with a modern refinement according to adjustment et al. [15].

For the Nur-Sultan Botanical Garden, 80 taxa of North American plants are recommended, of which
20 are recommended according interpolation prediction methods, 3 are recommended according to
prediction by cultivated area, and 57 are recommended according the traditional method of climatic
identical plants. Also recommended are 147 taxa of East Asian plants, of which 35 species are recom-
mended based on interpolation prediction, 14 by prediction by cultogenic habitat, and 86 by the traditional
method of climatic similarities.

Currently, about 2,000 forms and varicties of decorative arboreal plants of foreign selection are
entering the Kazakhstani market. For their effective use in the landscaping of the capital and of the
northern region of Kazakhstan, introduction tests of cultivar diversity of arboreal plants must become one
of the special objectives of the botanical garden in the city of Nur-Sultan.
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The botanical garden established in the city of Nur-Sultan will have to represent a man-made
specially protected natural territory, in which the "pros" and "cons" of its site should be taken into account.

Thus, in order to minimize risks and threats to preserve the objects of the botanical garden, the
composition of expositions and of plant species included in their composition should be scientifically
predicted by the level of stability in the conditions of the introduction nursery, taking into account the
factors of cold resistance, heat resistance, and salt tolerance of plants.

I'. T. Curnaesal, |C. B. Yexammu', B. A. Macasiosal,

H. ®pmsen?, C. K. Myxry6aesa®, A. H. Hmaepa’

'KP BFM FK «BoTtanuka koHe (PUTOHHIY CTPUS HHCTHTY T PMK,
AmvaTsr, KazakcTan,
2OCHAOPIOK YHUBEPCHTETIHIH OOTAHUKATBIK Oarby, | epMaHus,
3«Acrana 6oranmkansix 6are» KP BFM FK
«borannka »one puTOHHTPOAY KM HHCTHTYTHD PMK (rumarnsr,
Hyp-Cyrran, Kazakcran

COJITYCTIK KABAKCTAH JKAFJAMBIHIA
HHTPOXYKIUSIJIAYFA AFAIII OCIMIIKTEPIHIH
BACTAINKBI TI3IMJEPIH JKACAY

Annoramma. Kaszipri yakeirka aeiin Coarycrik Kasakcrannma »one >kammsl PecmyOHKAaHBIH Ta1a SKOKyiie-
JEpiHAe >KEPCIHAIPY MEH >KachUl KYPBUIBICTBIH TCOPISIBIK >KOHE KONAAHOATBI MOCEICICPIH KYPATHIH FHLUIBIMHE-
3epTTey MEKeMmenepi, OipiHIm Ke3eKTe OHIPAIH 6CIMIIK dIEMiHIH alyaH TYPJJIriH CaKTay >KOHE TYPAKTHI Maii1anaHy
JKOHIHACTI MAKCaTThl MCKeMenep eHipac OosraH xoK.Ocel MiHaertepal memy ymin Hyp-CynaraH xamaceHzaa
MEMJICKETTIK OOTAHHKANBIK 0aK KypbUILAbl. BOTaHWKANIBIK OAKTHIH KANBINTACY KE3CHIHAC HHTPOAY KIMSIBIK CHIHAKTAP
YIIiH aramr eciMIIKTEPiHiH 0aCcTamKbl Ti3IMIH 93ipiey OipiHIm Ke3eKTeTi MiHAET OO0JIBIN TabbLIaabl, Oy KaysIMaac-
TBIKTAPABIH OPTYPIL THNTEPI MEH TeOrpaQusiblK OHIPICPACH TYPATHIH ACHAPOJIOTISUIBIK AKCIIO3HIMIAPABIH
JKOCTIAPBIH KacayFa, COHIAi-aK Oi3aiH PectyOmKkaMbI3IbIH aCTAaHACH MCH KBl OHIPAI KOTaIAHABIPY YIIIH aFarn
OCIMIIKTEPIHIH ACCOPTHMEHTIH YChIHYFa MYMKIHIK Oepe .

Aranr eciMIIKTEpPiHIH HEPCIICKTHBTI TI3IMIH 331pJIey YIIIH >KYHENi-apEaTOTHIIBIK TOCIIMEH HHTEPIIOJIAIUSLITBIK
00mKay KOTTAHBLTARL. MHTPO XY KITHSITBIK AKYMBICTAP ASCTYPIIL OAiCTEMENep OOMBIHINA OPBIHIATIBL.

3epTTey HOTWXKECIHAC MHTPOAYKIVJIBIK ChIHAKTapFra apHamraH KazakcranusH KpI3pIT KiTaObIHA CHICH arall
ecimuikrepiHie 19 typi, onbH imiane Iereic Kazakctanuan axeiarad 10 Typi skoHE pecIyOIMKAHBIH OHTYCTIK-
IIBIFBICHIHAH ANBIHFAH 4 TYPIHEH TYPATHIH NMEPCIIEKTUBAIBI Ti3IMI 931pJICHI.

JKyprizinren Tangay >KyMbICTapsl, OOTAHHKATBIK OAKTHIH ANIBIK TOMBIPAFBIHAA TIPIOLTIKKES KAOiMeTTi 00IATHIH
KazakcranusrH Oopeanasik (CONTYCTIK) KOFAMIACTHIFEI — KAHBIH, KOKTCPCK, Kaparail MMOK OpMAaHJApPhL, Jaj1a 6CiM-
aikrepi, imriHapa-Kazakcranablk ANTaiablH OpMaH SKOXKyHenaepl OONATHIHBIH TYKbIPBIMIAYFa MYMKIHAIK Oepei.
Ocerran cotikec, KazakcranubH Tadurn eciMaikrepi Hyp-Cynran 60TaHMKANBIK OarblHAA MBIHAZAW 3KCIIO3HIHI-
JAPMCH YCHIHBUTYBI MYMKiH: "bareic KasakcTaHHBIH KaHBIHBI Oap eMeHai Torai", "KaszakCcTaHapIKk AnTaiiabH aramn
ecimaikrepi”, "KazakcTaHHBIHIIOKOPMaHIAPHI".

Enopmana aramr eciMIOIKTEpiHIH CYBIKKA TO3IMAIMTIH WHTPOAYKIILIIBIK OOJDKayFa >KyHeNiK-apeaaoTHsIIbIK
TOCLI HETI31HAC HHTPOAY KIFSIJIBIK CIHAY YIMiH HHTPOIY KIHSUIBIK MIEPCIICKTHBAHBIH YII TOOBIHA OOIIHICH 25 TyBICHI-
HaH TypareiH Eypazus aramn eciMaikrepiniy 345 Typi YCHIHBIIOBL: A — TYpAepAiH Taburu Tapany aMarbiHbIH Hyp-
CyiITaH KanachkIHBIH KaFAaiIapeIHa COMKECTIri; b — Typrepain HHTPOAyKIMSUIBIK Tapaldy aimarbiHbH Hyp-Cynran
KAJACBHIHBIH JKarmalnapelHa coHkecTiri; B — Typraepain Tapanyst 6ofibima Hyp-CynTas KanacsIHBIH JKaFAaiIapbIHa
coiirecTiri. Ochl TONTAPABIH PKANHCHICHIHBIH 6CIMAIKTEPIH KEPCIHAIPY, 6CIMAIKTEPAIH PEIPOY KIFSLIBIK MATCPHATI-
JIAPBIH >KYMBUIIBIPY IBIH APHAIBI TOCIIACPAL TAIAIl ETEII.

Hyp-Cynran xanmacelHAA KYphUIATBIH OOTAHUKAIBIK OAKThl KYpPY KE3iHAC OHBI OPHANACTHIPY AWMAFBIHBIH
" apTHIKIIBLIBIKTAPBI" MKOHE "KEMINLTIKTEP1" eCKEepiyl THIC, KOJIAaH »KaCa/FaH CPEKINe KOPFAIAThIH TAOUFH ayMAaKThI
OinmipeTin 00maIbL.

Tyiiin ce3aep: aram eciMmiKTepi, OOTAHHKATIBIK 0aK, IKOKYHEICp, KACHUT TCXHOJIOTHANAD, TCHCTHKATIBIK KOP,
Courycrik Kaszakcran, (haopa aliMarsl, HHTPOIY KIS, HHTPOAYUCHTTCP, aFall 6CiMIIKTEPi.
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I'. T. Curnaesal, |C. B. Yexamn', B. A. Macanosal,
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PA3PABOTKA NEPBUYHLIX CIIUCKOB APEBECHBIX PACTEHUIA
JJIA HHTPOAYKIUUA B YCJOBUAX CEBEPHOI'O KABAXCTAHA

Annoramust. JIo Hacrosimero BpemeHn B CepepHoM Kazaxcrane w B 1IEIOM B CTEIHBIX 3KocHcTeMax Pecmy0-
JMKH OTCYTCTBOBAJIH HAYYHO-HCCIICTOBATCIBCKUE YUPESKACHHS, PA3padaTHIBAOIIIC TCOPETHICCKUE W MPUKIATHBIC
BOIIPOCHI MHTPOAYKIUHM W 3CICHOTO CTPOUTCIBCTBA B PETHOHE, B IEPBYIO OHUCPEAb, LEJCBBIC VUPSKICHHA IO
COXPAHCHHUIO U YCTOWYHBOMY HCIIOJIB30BAHHIO PAa3HOOOPA3Hs PACTHTEIFHOTO MHpA PEeTHOHA. 11 peImeHMs 3THX
3a7a4 OBLI CO3JaH TOCYJAPCTBEHHBIN OoTaHmueckui cax B ropoge Hyp-Cyaran. B mepuon cranosmeHns OoTaHH-
YECKOTO Ca/ia TIEPBOCTCIICHHON 3aJajucil sBIIETCA Pa3padOTKA NEPBHYHBIX CIHCKOB JPEBECHBIX PACTCHHH I
HHTPOAY KHHOHHBIX I/ICHBIT&IHI/IfI, YUTO MO3BOJUT CO34ATh IUIAH ACHAPOJIOTHUCCKHX 3KCHOSI/IHI/II\/’I, NPEACTABILIFOIINX
Pa3M4HBIE TUITBI COOOMIECTB M reoTpa)MHuecKie PETHOHBL, 4 TAKKE PEKOMEHIOBATh ACCOPTHMEHT APEBECHBIX Pac-
TCHUH JJIS1 03EJICHCHHSI CTOIMIBI HAMEH PECIyOIMKY U PETHOHA B 1eTI0M. [l pa3paboTKy NEPCIICKTHBHBIX CITUCKOB
JIPEBECHBIX PACTCHHH HMCIOIb30BAJICSI CHCTEMHO-APEATIOTHUCCKHH ITOXO0/] M HHTCPIOIIHOHHOE TPOTHOZHPOBAHHCE.
WHTpO Ay KTUOHHBIC MPOLEAY Pl BRIIOTHATIHCH IO TPATUIUOHHBIM METOIHKAM.

B pesyaprate mcciemoBaHW Pa3pabOTaH TMEPCIEKTHUBHBIH CITHCOK KPACHOKHIDKHBIX JIPEBECHBIX PACTCHHH
Kazaxcrana 111 HHTPOAY KIMOHHBIX HCIIBITAHUN, HACUUTHIBAKOIIMK 19 BHIOB, B TOM uncie 10 BUIOB, MPUBICYCHHBIX
3 Bocrounoro Kazaxcrana, u 4 BUAa — U3 I0TO-BOCTOKA PECITY OTHKH.

BrInonHEHHBII aHATN3 MO3BOJBIET YTBEP)KAATh, YTO MOTCHIMATHHO >KU3HECIIOCOOHBIMH B OTKPHITOM TPYHTE
OoTammeckoro caaa oyayT coodmecrsa bopeanmsHoro (CeBepHoro) Kazaxcrana — Oepe30BbIe, OCHHOBBIC, COCHOBBIC
KOJIKH, CTEITHAS! PACTUTEIbHOCTD, YACTHYHO-JICCHBIE 3KocHCTeMBbI Kazaxcranckoro Anras. COriacHoO 3TOMy IPHPOA-
Hasl pacTUTEIbHOCTh Kaszaxcrama moxer ObITh IpencraeicHa B OotaHmdueckoM cany Hyp-Cynran creayromumu
sxciozunmsimy: «lyOrsaku ¢ Oepesoit 3amagHoro Kasaxcrama», «JlpeBecble pacteHms Kazaxcranckoro Anras»,
«Komxu Kazaxcranay.

Ha ocHOBaHMH CHCTEMHO-apEaNOrMYECCKOTO MOAX0AA K HHTPOAYKIHOHHOMY IIPOTHO3HPOBAHHIO XOJIOJ0-
YCTOMYHMBOCTH APEBECHBIX PACTCHHH I MHTPOAYKLUHMOHHBIX HCTBITAHUN B CTOJHIEC PEKOMEHAOBAHO 345 BHAOB
JPEBECHBIX pacTeHuil EBpasuu u3 25 poaoB, MOAPA3ACIACHHBIX HA TPH IPYMIBI HHTPOAYKIUOHHON MEPCHCKTHB-
HOCTH: A — cooTBercTBHE ycnosusM 1. Hyp-Cynran mpupoaroro apeana suaa; b — coorsercTue ycmosmwaM r. Hyp-
CynTaH MHTPOAYKUMOHHOTO apeana BuAa, B — moreHmmampHOE coOTBeTCTBHE BHAA yemoswsM r. Hyp-Cyaras mo
MEXaHHU3MY €T0 pacceleHuL. MHTPOay KM pacTeHHH KOKAOH M3 3TUX TPYIIT NOTPedyeT Cenu(pmIeCKuX MOAX0I0B
K MOOHTH3AIUH PCIPOIY KIIHOHHOTO MATCPHANA PACTCHHI.

Boranmiaeckuii cax, cozgaBaemerii B . Hyp-Cynran OyaeT mpeacTaBIaATh PYKOTBOPHYIO 0CO00 OXpaHACMYIO
MPUPOTHYIO TCPPHTOPHIO, MPH CO3JAHHH KOTOPOH MOJDKHBI OBITH YUTCHBI «IUTFOCBD» H «MHHYCBDY Y4YACTKA €C
Pa3MEIICHHSL.

KimoueBnie ciioBa: apeBecHbIC pacTeHHWs, boTaHMUYECKHH cad, SKOCHCTEMBI, 3€JICHBIC TECXHOJOTHH, TCHETH-
yeckuit poun, CesepHbiii Kazaxcran, pruopuctudeckuii paiioH, HHTPOIY KIS, HHTPOIYICHTHL, TPEBECHBIC PACTCHIL.
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