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Konoanwinyst. TaHuH jx0HE OHBIH TpENapaTTapbiH adyAarbl NIMKi3aT KO3i.

buikTiri 1-neH 3 M-re aeiiin OyTansl HeMece KIlIKeHTald OYTaKThI aFalll, arairap MeH epecek
OyTanapablH KaObIFbI KOHBIP TYCTi, Oopmbuiiak. bip KbUIIBIK ©ciHAUIepe KaObIFbI KOHBIP TYCTI
epecKeN, KOIDKBUIIBIK MIHIEpP MEH OyTakTapia Kapa KOHbIp Oosanel. JKamblpakrapbl KEe3eKTecim
opHaJlacKaH, 4-8 JyIT KapaMa-Kapchl KarbIpakTapbl 0ap.

Tapanys. On TemeHTi xoHe opra Taynbl Oemnmeyne Keipeimuma skone KaBkasga TeHi3
nexreiiinen 1000 m OwmikTikke neiiH »xoHe [lamup-anraiina 1800 M OWIKTIKKE JEHiH ecei.
OHTYCTIK KCIO3UIIUSHBIH KYPFaK OeTKeiepine ocei, Oyl OHbIH KYPFaKIIBLUIBIKKA TO3IMAUIITH
KepceTesi.

Tipwinix emy opmacst. On alIbIK KYPFaK TacThI, HETI131HEH OKTac OETKeiiepi MEH jkapTacra-
PBIH/IA, CHPEK OpMaHIap/a *oHE TayJap/blH TOMEHT1 XKoHE opTa OelieylepiH/ie meTTepIe oceli.
On maiimanel opmaH eknenepinae ecipineni. Tepmodunbai, Oipak cybikka Tesimui, -20 °C neliin
TeMIIepaTypara Te3e/i.

TanawHIEp-TaHUHIIK KacweTrTepi Oap JKOFaphl MOJIEKYJIAIBIK, TCHETHUKAIBIK OailIaHbICTHI
Taburu (eHonapl KocbuibicTap. Onap MUPOTaLIoN, MUPOKATEXUH, (IOPOTIIOLUH TYBIHABUIAPHI
xoHe MoJekynanslk canMarsl 1000-man 20000-ra geiin. TaHWHHIH KapanaidbiM (EHOIAAPHI cep
eTneii, 6ipak GpeHoskapOOH KBIIKBUIIAPBIMEH Oipre TaHUHIEPMEH Oipre xypei [6].
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EXPANSION PATHS OF DECORATIVE AND FLOWER CULTURE
IN THE COMPOSITION OF THE URBAN FLORA OF ASTANA CITY

Ilymu pacwiupenus 0exopamugHoil u Y8emouHol Kyabmypol
6 cocmaee 20poocKoii (hopwul zopoda Acmanul
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Anparna. Kasipri 3amanfbl KajlaJapAblH ayMaFblHAa pPEKpealusulblK aiMakKTapAbl KaJbIITaCThIPY
KeTalJaHIbIpy KbI3METKEpJIepiHe KajaHbIH >KEKe KEeNOETiH cakTaylbl, COHAAH-aK aHa >KOFapbl COHMIK
OCIMIIKTEpJII EHTi3Yy/l, ©CIMAIKTEpJi KYTy OOWBIHIIA KYTIM KYMBICTApbIH Oip YakbITTa YHBIMIACTHIPA
OTBIPBIN, KAJIBINTACKAH 9[IeMi I'YJIi ©CIMAIKTEP.Ii OTBIPFBI3Y bl KAMTHTBIH OipKaTap Macenenepii TyAbIpaibl,
OyJ1 Kasla TYPFBIHAAPBIH Y3aK yaKbIT OOMBI ’Kachll )KallbIPAKTaAPMEH, aIllbIK TYCTEPMEH >KOHE JKaFbIM/Ibl XOLI
MICTEPMEH KyaHTyFa MYMKIHAIK Oepemi. OTBIPFBI3bLUIFAH COHJIIK OCIMIIKTEpIiH OeHiMIeny Ke3eHl Kypael,
eliTKeH1 ypOaHM3alMsUIaHFaH ayMaKTapAblH KaTaH dKOJOTHSJIBIK JKaFIaiiapbl 6CiMIIKTEP i a0MOTHKAIIBIK
XKoHE OWOTHMKAIBIK OKOJOTHIBIK (akTopiapra Te3imaumirin oncipereai. CoHIIK —eciMAIKTEpIiH
OMIPILEH/IIT1H Y3apTyAbIH MaHbI3/bl (haKTopiiapbl-cay KOLIeTTEep MEH OTBIPFBIZY MaTepUaIAapbiH ajly >KoHE
OTBIPFBI3Y, OMOTEXHOJIOTHSHBIH JKETICTIKTEPIH, OCIMAIKTEPiH OMIPIICHIIH JKOHE OJapAblH 3K30TCHJIIK
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cTpeccTepre TO3IMIUIITH apTTHIPAaThIH, a0HOTHKAJIBIK CTPECCTEH TYBIHJAFaH YBITTHI dcepiepi )KeHIIIeTeTiH
OuoreHni KpemHe3eMAl maiganany. JKYMBICTBIH MakcaTbl: AcTaHa Kajlachl JKarJaiblHAa COHIIK
OCIMIIIKTEPIIH ACCOPTHMEHTIH opTapanTaHABIPY; KypaMbIHAa KPeMHHH Oap TaOWFU MHUHEpANIbl KOJJAaHy
apKbUIBI OeHiMAeTy MEXaHU3MAEPIH KYIICHTY

Tyiiinai ce3mep: coHOik eciMmuikTep, ypOodopa, KpeMHHWH, 3KOJOTHSUIBIK >KaFdaiiap, Kanajaapasl
KeTaJIaH/IBIPy.

Annoranusi. PopMupoBaHHE PEKPEallMOHHBIX 30H HA TEPPUTOPHH COBPEMEHHBIX T'OPOJOB CTABUT IEpe]
paboTHUKaMH O3eJIeHEHHS Psill MPoOJIeM, BKIIOUAIONINX KaK COXpaHeHHWEe HHINBHIYAIBHOTO 00JIMKa ropoja,
TaK ¥ BBEJCHHE HOBBIX BBICOKO JEKOPATHBHBIX KYJBTYp, IOCAIKYy YK€ 3apeKOMEHIOBABIINX KpPACHBO
[BETYIIMX PACTEHUII C OJHOBPEMEHHOH OpraHM3aluel yXOZOBBIX padOT MO YXOIy 3a PacTCHHUSIMH,
MO3BOJISIIOIINX JIOJITOE BPEMsl paJoBaTh TOPOXKAH 3€JCHOM JHMCTBOW, SPKUMH IIBETAMH W TNPHUATHBIMHU
apoMaTtamMH. AJANTalMOHHBIA TIEPHUOJ] BBICA)KEHHBIX IEKOPAaTHBHBIX PACTCHHH TSDKENO IPOXOIST, T.K.
KECTKHE DKOJIOTHUECKHE YCIOBUS YpOAHU3HPOBAHHBIX TEPPUTOPHUH OCHAONAIOT CTOWKOCTH PACTCHUH K
abuoTnveckuM M OUMOTHYECKUM (akTopaM cpelbl. BakHbIMU (akTOpaMu TpPOJJICHUS >KU3HECTONKOCTH
JEKOPaTUBHBIX PAacTEHMI CIy)KaT MOJIy4eHHEe M IOocaJKa 310pPOBOH paccajibl U MOCAZOYHOr0 MaTepuala,
UCTIONIb30BAaHNE JIOCTIDKCHUH OHOTEXHOJOTWH, OMOTEHHOTO KpeMHe3eMa, MOBBIMIAIOIIETO >KHU3HECI0co0-
HOCTh PACTEHHH W HMX YCTOHUMBOCTH K JK30T€HHBIM CTPECCaMH CMSTYalOUIero TOKCHYecKue S(PQPEKTHI,
BBI3BaHHbIE AOMOTHYECKUMH cTpeccamu. Llenb paboThI: Pa3sHOOOPa3UTh ACCOPTUMEHT JIEKOPATHBHBIX
KyJIbTyp B YCIOBHSIX T. ACTaHbBI, yCWJICHHE MEXaHW3MOB aJalTalil 3a CYET HCIIOJIb30BAHMSA KPEMHUIA
COZIepIKaIIero MpUpOIHOrO MUHEpaa

KiroueBble cjioBa: IeKOpaTHBHBIE KYJIBTYpHI, ypOoodopa, KpeMHHIA, SKOJIOTHYECKUE YCIOBHUS, 03eICHEHHUE
rOpOJIOB.

Abstract. The formation of recreational zones in the territory of modern cities poses a number of problems
for landscaping professionalsincluding both the preservation of the individual appearance of the city, and the
introduction of new highly decorative crops, planting of already proven beautifully flowering plants while
simultaneously organizing care for the plants, allowing them to delight city dwellers for a long time with
green foliage, bright flowers, and pleasant aromas. The adaptation period for planted decorative plants is
challenging due to the harsh ecological conditions of urbanized areas that weaken the plants' resistance to
environmental abiotic and biotic factors. Important factors in extending the viability of decorative plants
include obtaining and planting healthy seedlings and planting material, using biotechnology achievements,
and the use of biogenic silica that enhances plant viability and resistance to exogenous stresses, mitigating
toxic effects caused by abiotic stresses.

Obijective: To diversify the assortment of decorative cultures in the conditions of Astana city; strengthening
adaptation mechanisms through the use of ... silicon-containing natural mineral.

Key words: decorative cultures, urban flora, silicon, environmental conditions, city landscaping.

The rapid pace of urbanization has led to a series of significant problems in the last decade.
The increase in the number of megacities, indicating overall economic prosperity, is a major source
of environmental pollution and a decrease in the level of urban greenery [1, p. 112]. The growth of
urban population and increased building density necessitate the creation of more ecological comfort
zones. Urban development has resulted in decreased air and water quality, green spaces, negatively
impacting the health and emotional well-being of the population.Decorative plants have been used
since ancient times as visual landmarks [3, p. 261]. In addition to aesthetic and landscape archi-
tecture purposes, ornamental plants serve a therapeutic function, with some having utilitarian value.
Alongside trees and lawns, flower plantings contribute to the formation of greenery, improving the
microclimate and purifying polluted air. Among decorative plants are medicinal ones, such as
calendula, peony, echinacea. Some also have food value (fig, date palm, coconut palm, etc.).

Increasing the decorative diversity of greenery within major cities is a current task, especially
in the current conditions of strict quarantine in connection with the pandemic of viral infection.
However, optimizing the greenery system, involving expanding the variety of woody-shrub, flower-
meadow vegetation in recreational-park zones, boulevards, squares, plantings near residential areas,
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individual houses, school grounds, preschool institutions, and cultural-service institutions, is only
possible within the framework of the overall urban planning process. Recent data indicate that
certain plant species contribute to emotional resilience, promoting psychological calmness, stress
reduction, fatigue, etc. Greening plays three main roles in solving these problems:

- Provides functional diversity through green spaces;

- Shapes a complete urban environment, meeting comfort requirements — neutralizing
negative factors: noise, dust, gas, overheating, etc.;

- Creates favorable conditions in the city in terms of psychological and emotional comfort.

Currently, over 90% of decorative plant production in our country is imported from climates
different from ours (Spain, Italy, Greece, etc.). The main problem with imported plant varieties is
their adaptation to the ecological conditions of our region, during which a large number of seedlings
perish. Additionally, imported plant products often carry internal infections — viral, bacterial, and
fungal, leading to the death of 20 to 100% of plants. These facts result in high economic losses and
ecological risks associated with the introduction of new pest species and infections. While it's
possible to reduce plant infection levels with chemical agents, it minimizes the quality of their
ecological services and the health-preserving aspects. The scientific community is tasked with
increasing the diversity of flowering plants in parks, squares, and streets. The introduction of new
decorative flowering plants into urban greening should adhere to conditions such as resistance to
sharp temperature drops, prolonged drought periods, and adaptation to the biotic background of
insect pests present in the region.

Currently, imported plant shipments are placed in quarantine in specially equipped
greenhouses, treated with pesticides as needed, propagated through cuttings, undergo growing, and
are planted in flower beds. It should be noted that a significant portion of plants perish during
transportation and transplantation. Others succumb due to existing internal bacterial infections,
while a third category is affected by mechanical damage from improper watering, strong winds, or
abrupt temperature changes during the adaptation period.

Researchers from our group conducted monitoring of the biological and phytosanitary
conditions of ornamental plants planted in Astana city. Laboratory examination was carried out on
imported plant products and those grown in greenhouses, revealing the presence of foci of root rot
up to 70%. After transportation, fully blossomed flowers often appeared suppressed, and seedlings
were infested with pests such as aphids and slugs. In terms of developmental biology, non-
structured and weak development of the root system, elongation of above-ground stems, and flower
opening were observed. A significant number of mechanical damages to flower crops were
identified, as a result of violations of planting and maintenance work (Figure 1).

Figure 1 — Mechanical damage to plants when transplanted into the open ground
In order to address the issues mentioned above related to the introduction of new crops, we

conducted research on the impact of using the silicon-containing natural mineral diatomite as a
source of silicon (up to 86%).
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Diatomite is a natural porous mineral composed of the finest shells of diatomaceous algae,
representing hydrated silica. Almost all the silicon (Si) in diatomite is in an accessible form for
plants and is absorbed by them in the form of monosilicic acid. The primary function of Si in plants
IS to enhance resistance to adverse conditions, diseases, and pests, expressed in the strengthening of
epidermal tissues (mechanical protection). Important functions of silicon also include accelerating
growth, strengthening the root system, and increasing resistance to abiotic stresses.

Silicon can be used in the production of ornamental crops to increase flower and stem size,
accelerate flowering, and enhance stress resistance, including drought. During the transplantation of
plants from greenhouse soil to open ground, there is a sharp decrease in the overall nutrient content,
as for silicon, when used for growing commercial soil, which consists of peat moss and pine
sawdust, its content is minimal. This initially leads to the production of low-quality seedlings with
thin stems and small flowers. Although silicon is generally considered a secondary nutrient for most
plants, its impact on plant growth and development has been underestimated. By depositing as SiO2
and incorporating into biological structures (e.g., cell walls), silicon exhibits its protective action
through the formation of a physical barrier. Silicon influences plant growth and quality,
photosynthesis, transpiration, and enhances plant resistance to stresses, including drought.

Plants growing near roads are exposed daily to a large amount of exhaust gases and dust,
leading to the clogging of stomatal openings, subsequently reducing photosynthesis and overall
plant health up to its demise. However, the use of diatomite as a source of bioavailable silicon
during the "growing" stage of plants in the greenhouse and their adaptation to cultivation in open
ground will increase resistance to environmental stresses, such as drought and metal toxicity [2, p.
2,4]. The effects of Si under normal conditions are indeed latent, as most available studies do not
show any serious changes, such as gene expression. Under control conditions, Si likely activates the
plant's metabolic status, making it more efficient in response to exogenous environmental factors.
Preliminary research has been conducted on the application of diatomite and its involvement in
plant responses to mechanical damage. Studies were carried out on decorative plants of the Palm
(Arecaceae) and Fig (Moraceae) families. The results showed that when diatomite was applied as a
root fertilizer, plants exhibited thickening of leaf blades due to silicon accumulation in the cell walls
of tissues, showing high resistance to mechanical damage during transplantation into the soil
(Figure 2).

Figure 2 — Transplantation of tube plants into soil for adaptation

During vegetative and seed propagation of the studied specimens, the presence of bacterial
and fungal infections was noted, which were present in the imported plant specimens. When
propagating plants through cuttings to eliminate infections, it was necessary to use chemical agents
since the infections were intracellular and challenging to completely eradicate. However, this
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problem was addressed through the application of modern biotechnological methods for the health
improvement of planting material (Figure 3).

Figure 3 — Obtained sanitized planting material of ornamental plants

Species of ornamental plants such as Helenium (Helenium L.), Blanketflower (Gaillardia
aristata Pursh.), New York Aster (Symphyotrichum novi-belgii (L.) G.L.Nesom), New England
Aster (Symphyotrichum novae-angliae (L.), Bergenia (Bergenia crassifolia (L.) Fritsch), Hybrid
Bergenia (Bergenia hybrid Moench.), Hybrid Veronica (Veronica hybride L.), Hybrid Helenium
(Helenium hybride L.), Bleeding Heart (Dicentra spectabilis (L.) T.Fukuhara), Fireweed
(Epilobium angustifolium (L.) Holub), Large-flowered Tickseed (Coreopsis grandiflora Hogg ex
Sweet), could become active additions to the list of plants for greening our capital and other cities in
the country (Figure 4).

Figure 4 — Decorative plants: A — Bleeding Heart (Dicentra spectabilis (L.) T.Fukuhara),
B — Hybrid Helenium (Helenium hybride L.), C — Hybrid Bergenia (Bergenia hybrid Moench.);
D — New York Aster (Symphyotrichum novi-belgii (L.)).

To introduce new species of flowering ornamental plants into the assortment for greening
cities, it is necessary to work on obtaining a sufficient amount of planting material without internal
infections. During seed and vegetative propagation of ornamental plants in greenhouse conditions,
plants often perish from bacterial and fungal diseases, which are intracellular and are often brought
in with plants from their natural habitats or obtained during transportation. To address these
problems, microclonal propagation can be applied in laboratory conditions.

For the health improvement, expansion of the assortment of ornamental and flowering crops
in the composition of urban flora in Astana and major cities in Northern Kazakhstan, strengthening
their protective, morpho-physiological, and adaptive properties, it is necessary to implement and
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optimize modern biotechnology methods, agronomic practices using new organic substances
(diatomite and microculture). This will allow obtaining healthy planting material with highly
adapted qualities for the harsh ecotopic conditions of Northern Kazakhstan.
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of the North Kazakhstan region
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AnHortamusi. 3eprrey skymbichl Conrtyctik Kazakcran o00mpickl Ke3bUDKap aymaHBIHIAFB KaWbIH
OpMaHAapBIHAAFEl OCIMAIKTEPIH TIpHIUTK (dopMalapblH TangayFa apHainfaH. Bi3miH 3epTTeyiepiMi3miH
Heri3inae 63 TyKeIMIacka jkataTelH 176 TykbIMaacka KipeTiH 241 ecimmix Typi aHbikTanmel. OHBIH 5 Typi
ManopPOTHUKTAPI3AlIepre, 1 eciMiik TMMHOCHEpMIEpPre oHe 235 eciMIiK TYNI eCIMIIKTepre *aTajbl.
Tipminik dhopmackl — 6enrini Oip TipHIUTIK XKaFAalblHA TYPIIH OMIp CYpY CalTBIHBIH JKoHE OeiiMIenyiHiy
MOPGOJOTHSIIBIK OENTiNepiHiH KUBIHTBIFBL. OCIMIIKTEperi TIpUIUIiK (opMalapblHbIH *Kacka OaiaHBICTHI
e3repicTepi oHINa aliKbiH eMec. OnapblH Tapaly aliMarbIHBIH dpTYpui OemikTepinae Oip TYpAiH TipLIiIiK
(dhopMasapelH ©3repTyi 9fieTTeriei. Mbicaibl, TaynapablH opMaH OesjieyiHaeri Hemece opMaH OeljieyiHeri
KOIITereH araill TypJiepi OuiKk aramitap, ajl TapajayJbIH COJITYCTIK JKoHE OMIK TayJibl IIeKapajiapbiHaa Oyranap
Oonbin Tabbutagpl. W.I. knaccudukanusicel OoibiHIIa. CepeOpskoB TIpHIIK (opMalapbIHBIH Keleci
TYpJEpiH aXbIpaTajipl: arall ©CIMIIKTEpi, »apThUlail aramr eciMIiKTepi, Kepieri menTep, Cy MenTepi.
Tipminik dopManapblH 3epTTey OHMOJIOTHUSHBIH TEOPHUSIIBIK JKOHE TMPAKTHUKAIBIK MOCeNesepiH ISy YIIiH
KakeT. COHBIMEH, OpraHU3MICpAiH KEKe JKOHE TapHXH JaMYyBIHIAFbl TIpHOIUTIK (hOpManapbIHBIH KaJlbIIl-
TaCybIH CAJIBICTBIPMAJIBI MOP(OTEHETUKAIIBIK 3ePTTEYIIep IBOJTIONUSIHBIH JKANIbl 3aHJbUIBIKTAPBIH JKaKChIPaK
TYCiHyre MYMKiHIIK Oepeni. Monenn nmanmmadrrapaarsl TipHIiiik GopMaiapblH 3epTTey OJIAapAbIH Mapya-
MIBUTBIK KBI3METIHIH 9CEpiHeH e3repicTepiH HaKThUlayFa MYMKIHIIK Oepei, OyJl opranu3Maepai HHTPOAYK-
nusiay OOWBIHINA JKYMBICTapFa, COHJAN-aK CHUPEK KE3NIECETIH TYpJepli KOpFay IIapajiapblH a3ipieyre
kaxet. Tangay kepceTkeHei, Kpl3punkap eHipiHiH (uiopachiHIa 6CIMIIKTEPAIH €H KOl TapaliFaH TipIIiIiK
(hopMacel — MONTECIH KOIDKBIIABIK TYPi, 011 69%, eH a3 Typi Oyranap, oiapisiH yieci 0,41% Kypanabl.
Tyitinai ce3nep: Ocimaikrep aneMi, KaibIH OpMaHIapbI, TIPUITIK OPMACh], CYpeKTi 6CIMIIIKTED, JKapThlIai
ararnr eciMIiKTep, KepJIeri HIenTep, cy IoenTepi.

AnHoTamus. VccienoBarenbckas paboTa IMOCBAIICHA aHAIW3y JKU3HEHHBIX (GOopM pacTeHuil Gepe30BbIX
necoB Kei3bimkapckoro paiiona CeBepo — Kazaxcranckoit obnactu. Ha ocHOBe Halmx uccienoBaHuid ObLIO
BbIsIBIIEHO 241 BuI pacTeHull, Bxonamui B 176 pogos, oTHocsmmxcs K 63 cemeiictBam. U3 HuUX 5 BUIOB
BXOJAST B OTAEN NAanOpOTHUKOBUAHBIC, | pacTeHHME B rojioceMeHHble U 235 pacTeHUH B IBETKOBBIE.
YKvzneHHas hopMa SBISETCS COBOKYITHOCTHIO MOP(HOIIOTHYECKUX MPU3HAKOB 00pa3a >KU3HU U aJalTalnio
BHJa K ONpEJICICHHBIM YCIOBUSAM JKU3HU. Bo3pacTHhle M3MEHEHUs JKM3HEHHBIX (JOPM y PacTeHUH MEHee
BbIpakeHO. J[Ji1 HUX OOBIYHO M3MEHEHHWE >KU3HEHHBIX ()OPM OJHOTO M TOTO € BHAA B Pa3HBIX YaCTSIX
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