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DOI 10.31489/2021BMG3/7-17

O0X 631.529

r.C. AﬁﬂapxaHOBal*, B.C. Mmauresa’

'C. Ceiigpynnun amoinoazer Kasax azpomexnuxansix ynusepcumemi, Hyp-Cynman, Kasaxcman;
’KP JICM «Koeamowix Oencaynvix cakmay yimmulx opmanvizely [IDKK PMK, Hyp-Cynman, Kasakcman
*Xam-xabapnapea apnanzan asmop. exbio@yandex.ru

AKMo0J12 00J1bICBIHBIH JKaFIaiibIH/AA HKYNAPIYJ TYPJiepiH HHTPOAYKIM Iy

Makanana OpTaibik Kazakcran KanagapbIHbIH KachUl ayMaKTapblHA TO31M/I TYPJIi araiutap MeH OyTanapIbiy
apachIHZA JKEePCIHIIpyre MyMKIHIIUIK TyABIPaThIH XKYNapryiaep Typiiepi KapacTeipbuirad. OCbl ayMaKThIH
KaJlaJlapbIH JKaChULIAHBIPY YIIIH aFall eciMAiKTepi MeH OyTamapbIHBIH OHOATYaHTYPIITiri ©Te MaHBI3IbI
eKeHi, OJIap/iblH KbICKAllla HMHTPOAYKUHMSJIAHY TapuXbl JKapusuIaHIpl. 3epTTey OapbIChIHAA aBTOpJAp
JKepCIHAIpyTe apHaAIFaH XYIapryl Typiepine (Amyp xymapryii (Syringa amurénsis), Obnata >xynapryiiHe,
(S.oblata), Ymmex sxymaprymuine (S. pubescens), Ilexun xymnapryinine (S.pekinensis) MOHUTOPHHT XKYpri3y
epexenepin yeoHb. OnapabH TakcanusutbiK kepceTkimTepi 50,0; 86,4; 23,3; 71,7 naiie3 el Kypaiinsl. Ockt
TYpJIepAiH imriHxe AKMoIa 0OJBICEIHAAFE ayMaKTa Mopdoorusutslk Oeiimaenyi Obmata (86,4) xone [Texnn
(71,7) xymaprynaepinie KapKbIHABL —~OCIMIIKTEpAeri HHTPOAYKUMS KAapKBIHIBUIBIFBIH  Oaranmayra
¢dorocunTesnin Oencenminmiri aHpikranapl. O6mata kymapryminge (0,75 MKr/r) (QOTOCHHTETHKAIBIK
OenceHaimikTiH OipimamMa TeMeHAIri OailikanraH, Gacka JKymapryJiaephiH yuieyinme e xorapsuiay (0,78
MKI/T). 3epTTeiren Syringea TypiiepiHie ayblp METaJlqapablH apachblHAa KagMuil, KOpFacklH AMyp >KynapryJi
JKarbIparblHIa Oackanapra KaparaHma 2,5 ecere Jieifin sxorapbl 0onbl. Temip eTe xorapsl neHreiine Amyp
JKymapryminge skuHakTansm (3833,69 Mkr/r), mekreyni payansl koHneHtpanusgan (IIIPK) 13 ece aprkan.
Msic memmepi O6unara sxynapryminge IIPK-man 1,1 ece xorapsl. MpIpsim Meimmepi Gapiiblk 3epTTey
ecimuikrepinze Gipaeit, kepcerkimrepi IIIPK-nan acnaiiner. Cu sxone Fe sxymapryn sxamnsipakrapsr HHIPK-gan
KOII )KUHANTHIHBI OalKauabpl. AKKYMYISIIIUSUIBIK KaCHETI JKOFapbl AMyp JKyrapryii, ce6edi o eH yIIbl ayblp
MeTaapAbl HHTEHCHUBTI CiHipeTiHiH OaiKaTThl. KOpBITHIHABLIAN Kejle, ayblp MeTanaap op eCiMAIK TypiHae
OpPTYpJIi KOHIIEHTPALHAAA KUHAKTAIAIbL.

Kinm coe30ep: Axmona oONbICHI, Xymnapryi, Syringea Typiepi, MHTPOAYKLHS, MOHMTOPHHI, TaKCallus,
JKanbIpakTap, GOTOCHUHTE3, aybIp MeTaap.

Kipicne

WnTponykuusinay KyOBUIBICHIHBIH TapuXblHAa MIONY ’Kacacak, €H 3aMaHayd MOJCHU OCIMIIKTEp
WHTPOAYLEHTTEp Oonbin TaObUIaTHIHBIH Oalikaimbl3. Meicansl, XVI-XVII raceiprapna  Eyponara
AMepHKazaH Kyrepi, KapTom, KyHOarbiCc, OYpBIII, KbI3aHAK, TeMeKi jkoHe T.0. okemiumi. OHTYCTIK
Awmepukara KaHT KambIchl OHTycTiK Asmsman Kamap apammaper apkputel TycTi. ConTycTik Amepukana
XVIraceipaa Eyponanan oxeniHreH anma, ajJMypT, arOacTanmbH T.0 aramTap ecipinreH, Aycrpanusina
JKyTepi, 30UTYH, KY3iM, IUTPYCTHl aramrap mnaiga 6onran [1; 293]. barsic Eyponaga eciMmikTep/ii eHTizy
XVI raceipaa Lerreic ien XKepopra TeHi31 apanbirbiaaa 6acranasl. Tapuxu Typae bateic Eypomnanga mibiFsic
ecimaiktepine (¥mubr XKiGek xoxbl), [lapceiMeH cayaa skacay — IIBIFBICKA Kapail KemnTereH eciMaiKTep
OKemiH/al. AFalTeKTeC oCIMIIKTEpIiH Heri3ri muoHepi Oombim ContycTik AMepukanan Eypomara ¢paniry3
Annmpe Mwumo 6Gamacel ®@pancyamern XVII raceipapiy oprackl MeH coHbIHAa 30 kbl 00ibl CONTYyCTIK
AMepuKaHBIH OpMaHIapbl MEH araliTekTec TypiepiH 3eprrereH. Omap OpaHuusra KbUIKaH KOHE
JKambIPaKThl aFalITapIblH TYKBIMBIH JKiOepinm OThIpFaH. Anaiina, MUIIo >KepciHAipreH eciMIiKTep KeH
TapaiMaraH. HoTmwkeciHIe ak KaparaH MeEH Kapa jKaHFaK (paHIMsUIBIK akaJeMHuK PeaMIopiiH HazapblH

Cepusa «bronorusa». Ne 3(103)/2021 7



I.C. AnpapxaHoea, b.C. imaweBa

aynapTkas [2]. XVII raceipabiy coHpIHAa QpaHuusuiblK 6oTanuk oramens nio Moncio @paHnusaga anFam
apbopeTyM KYpHIN, aFalITeKTeC OCIMIIKTEp MEH WHTPOAYIICHTTEP OOUBIHINA FRUIBIMU JKYMBICHIH JKacaraH.
1777 xbu1e1 Hemic FabiMel @.A. Banrenreiim ConTycTik AMeprkara KOHBIC ayaaphll, oHma 1785 Kburra
JIefiH OpMaH MEH aralliTeKTeC TYPJepiH 3epTrer, 1787 KBUIBbl OJ1 aMEPUKAIBIK aFalliTeKTeC OCIMIIKTePAiH
['epMaHuWsSIHBIH OpMaH IMapyamibUIBIFBIHAA TaWJalaHybl Typaibl YIKeH Kitan mmeiraprad [3; 47]. 1896,
1903 xwutmaps!r J.byrter (I'epmanmst) Opormmopanapsl mbsFapeuIsin, Eypona opmangapbiaga ConTycTik
AMepuKaHBIH aFallTeKTeC ©CIMAIKTEPiH OTHIPFhI3YyFa IakbipraH. OchUlaiila, jkaHa TYPJIEPIi JKEpCiHAipY
OpTYPI eNJIEP/IiH IKOHOMUKAIBIK KbI3BIFYIIBUIBIKTaphIHA OaitaneicThl O0b! [4]. bateic Eypomnara moneHn
OCIMIIKTEpAiH KeIyl apKachlHIa WHTPOIYIECHTTEPAiH KONTEreH KOJUICKIMUIAPHI JKacaaabl. boTaHWKAIBIK
0akTap, YHUBEpPCHTETTep KOJ acCTBIHIAFbl [eHApapuiiiep, axkCYWeKTepHiH capaiisl KelleHIepiH/e
OarOaHIap, apXHUTEKTOpIap, FAIBIMIAPIBIH JKYMBICTaphl Oip JKEpJeH IIBIKKaHIal KypbUFaH. Peceiimig
KEPCIHAIPY JKYMBICTaphl KOpHITHIHABICHIHAa XVIII Fackipma e3iHIH KIMMAaThblHA cail KeJNeTiH aramirap
AHBIKTAIFAaH — aKTepeK, Oaah3aMIbl TepPEeK, TaTap YHWEHKICi, KoAIMTi JojlaHa, KomiMmri OepikapakaT. OmaH
0acka Ochbl Ti3iMIle CHpEK Ke3[eceTiH, OipakK MepcreKTHBTI WTIIOMBIPT, mblpraHak, Cilip malmamnsicel T.0.
aTajujsl [5].

XIX rFacpIpra HOeiiH OOTaHUKTEp MEH OCIMIIK IIapyamlbUIBIFBIHBIH MaMaHIapbIiH ciOipiik Typiep
Ha3apblH aylapTThl — capsbl KaparaH, Cibip 6ankaparaiibl, Cibipiik caMbIpChIH, CIHPES, TAIATbIK MUHAIb.
Keipeim Mmen KaBkasman sxoHe 0acka fa OHTYCTIK aynaHaapaaH aramTekTec Typiaep XIX rachIp/biH OachiHia
JKOHE OpTachkiHAa eHe Oacrannl. YKpanHanma KeH TapanraH KpIppIM Kaparaibl, OHTYCTIK >KaibIIMabl
TYpJICpACH MOICHUETKE €HIIi [6].

Bankan tyberinen YkpauHara KomiMmri xymapryn, atéac TammsiH, CepO mbipmacsl skoHe Pymennit
Kaparaisl Tapanasl. ConTycTik AMepukanbslK aramrekrec Typaep X VI raceipma maiima 60mapl. AK akarus
1736 xbuigaH, MIaraH >KambIPaKThl YHEHKI MEH MEHCHILBAHIBIK maraH — 1753 xeiiman, katansna 1737
XKbUIIaH Oactan maiiga Ooma Oactansl. ILeFeIcTRIK Tysh Dpannmsra kaparanga 200 >KbUTFa KeIl KeIi.
ContycTik AMepukanblk TypiaepliH keb0i bateic Eypomaman kenai, amaiiga keibipeynepi Tikenei
AwmepukanaH kenreH [7].

JKep 1mapsIHBIH KIIMMATTHIK KaFJaiiapsl ipi )koHe Killli ayIaHaapa KalTalaHaTBIHABIKTaH, 9CEM XKOHE
TapTBIMABL  OCIMAIKTepAl Oip OOJNBICTaH eKIHIITe aybICTBIPY KJIMMATTBIK aAHAJIOT  TCOPHSCHIH
KaJIBITacTeIpyia Heri3z 6ommel [8]. [lanmeoapeanmapasl oHE ©CIMIIKTEPIiH Ka3ipri 3aMaHFBI apeayilapblH
CaJIBICTRIPMAJTBI 3epPTTEY omiciH Oenrim keHec 6oranuri E.B. Byned (1933) o3ipneni. TypmiH Kasipri Tapary
alimarbl Ke0OiHece OacTamkpl Tapally aliMarbl MEH TYPIiH JaMy TapuxblHa OalIaHBICTHI JKOHE Oy
OCIMIIKTEPAIH HHTPOLYKITUACH KEe3iHIe KONTEereH MIHACTTEP i eyl xKeHinaereni. Typain naiima 60mybr
Ke3iHJIe OHBIH Tapajdy alWMarbl OpPTYpIl ceOenTepmiH BIKIMAIBIMEH ©3repeli — KIUMATTBIH ©3Tepyi,
SKOJIOTHSUIBIK JKaFfaiiap. Ocipece, Oy Kas3ipri yakplTTa apeajibl e3repreH eciMaikrepnae Oarkanagsl. byn
o/liC MHTPOAYIICHTTI TaHay MYMKIHIITiH IIEKTEH I, OUTKeHI 6CIMIIKTEPAiH a3 OciiMIenyiHe Heri3aene .

OJIeTTe, KEPCIHIIPY JKYMBICH €Ki Ke3eHre OeriHemi: oCIMIIK MaTepHAILl TAHIAY MEH OJIapAbl JKaHa
TaOWUFU-KIMMATTHIK JKaFmaiiapra aybpICThIpy. KIMMATTHIK aHalOrTap OHICIH HEMIC OpMaHIIBICH [ eHpmx
Matip ycoiHABI. OCIMIIKTIH OTaHBIHIA KIUMATTHIK JKaFJaiinapiblH OaplibIK KEIICHIH 3epTTey >KOHE
WHTPOIYKITAS aiMarbIHIa YKCAC KIMMATTHI 1371ey OOJBII TaObUTambl. OCIMIIKTEPIl YKCAC KIUMATTHIK JKOHE
SKOJIOTHSIIBIK JKarmaiapra Kermmipy. Mailp eciMAiKTepaiH JKepciHmipy KaOUIeTiH MOWBIHIaMai, Ol
COJITYCTIK JKapThl IIapJaFbl OpMaH aiMakKTaphl YIIiH MMapajiellb KIMMATTBHIK aiiMakTap KECTECIH YCBHIHJIBL
Anaiina, KIMMATTBIK JKaFaaiaap/bplH TOJBIK YKCACTBHIFBIH OPHATY MYMKIH eMec. ¥Kcac aiMakrap eTe KeH
JKOHE OPTYPJIl KIUMATTHIK KOPCETKIIITEPAiH TepOelic aMIUIMTYAachl 6T¢ YJIKSH. ACCOPTHMEHTTI >KOFaphbl
OHIMJl, IIAPyalIbUIBIK-KYHABI SK30TajJapMeH OalbITyJaH TYPAaThIH MOCEJICHI aHalorTap 9MiCIMEH ILelry
MYMKiH eMeC. ByJl 3KONOTHSIIBIK ‘KaFdaiyap OOWBIHIIA YKcac TaOWFu aiMakTapiblH ((UTOKIMMATTHIK
aHAJIOTTap/IbIH) IMIIHEH TEeK TYPaKTBUIBIK, TaOWTYC, OHIMAUIIK, COHIIIK JkKoHE 0acKa Ja KachueTTep OOMBIHIIA
3epTTEY aydaHbIHBIH TaOuFu (JI0PAChIHBIH TYPJICPIHEH a3 ePEKIICIICHETIH TYPJIEp/l FaHa TapTyFa 0OJaThIHbI
Tycinaipineni [9].

HHTpOyKIHS COTTI OTY YIIiH Malip Kejeci HycKayap/Ibl CaKkTay KepeK JIeTl eCcenTe/i:

— KJIIMMATTHIK JKaFmaaiapapl Oarajay YIIiH METCOPOJIOTHSIIBIK JEPEKTEPIi Maaanany KaxeT. Erep Oy
MYMKiH 00JiMaca, OCBI ay/TaHFa TOH MOJICHH OCIMIIKTEp OOMBIHINA KITUMATTHI CaTIBICTHIPY;

— CaJIKBIH KJIMMATTA MiCKCH aFalll TYKBIMIaphl HEFYPIIBIM JKbUTBI KIIMMATKA KOIITKEH Ke3/e KeIll KOKTEMT1
as3[IbIH 9CEPIHCH 3aKbIMaiaabl. AFalll TYKBIMIAPHI JKBUTBI KIUMATTaH CYBIK OpPTalla epTe Kele JKaTKaH
KY3Ti-KBICKBI asi3ra OcifimMiene anMaybl MyMKiH;

— DK30THKAIBIK Ta3a 6CIMIIKTEePl YIKSH TONTApMEH OTBHIPFBI3FaH IYPHIC;
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— erep MIETENAIK TYKbIMAAP KEPriTiKTi eKMneIepai KaKcapTy YIIiH OTBIPFbI3ca, OH/a OJapAbl Te3 6CeTiH
araiiTap apacblHaH ally Kepek;

— UHTPOAYKLMSJIAHFaH TYKbIMJAp MYKHUAT KYTUIIN, 3UAHKECTEp MEH aypyjaplaH KOpFaly Kepek.
Omnapra TOJBIK, Y3aK MOHHTOPHHT XKYPTi3lTy Kepek 001ambl.

Maiip Eypomansit, ContycTik AMEepHUKaHbBIH KoHE A3USHBIH KIMMATBIH 3¢PTTE/i, YKCac KIIMMaT TaIThl,
ayMakThl aiiMakTapra 0eJifi, OHJa HEeTi3Ti KIMMATTBIK KOPCETKIIITEeP YIIKEeH MIEKTepAe O3repIi.

OCIMIIKTEpIIH  aKKIMMaTH3alldsAChl  OOWBIHIIA KON  JKYMBICTapAbl  OOTaHUKAIBIK  Oakrap,
UHTPOIOYKLMSUIBIK KelLleTxaijap MeH Oacka Jla FbUIBIMU-3€PTTE€Y WHCTUTYTTaphbl JKYpPri3ell, OJapIblH
MiH/IETTEpiHE KEPriTiKTi >koHe OacKa >KepIiH eCIMIIKTEpiH KYPHII, jKaHa ayJaHAapasl MOJICHHETKE EHIi3y
xKataapl. OCIMIIKTepAl KepCiHaipy Ke3iHae TaOuFy apeaiiblHaH jKaHa ayJaHIapra TYPJEpAiH KaKChl KaKKa
e3repyi KepiHei, COHBIMEH KaTap, OHIMIUIIT MEeH eMic 0epyl KOFaphlUIaliIbl, KOpIaFraH OPTaHbIH OpTYPIIi
(akTopiapelHa TypaKTalaabl, aypyiap MeH 3UsSHKecTepre Kapchl Typaabl. OCIMIOIKTEp MHTPOAYKIMSICHIHIA
KapaHTUHIIIK HOpMaJlap/pl cakTay KaeT, ce0ebi Oip aymaHHAH €KiHIII aylaHFa aypyiap MEH 3HSHKeCTep
KOIITIey, 3aKbIMIaIMayhl KaJKeT eKeHiHe Ha3ap aymapsuinst [ 10].

baii komiekuuoHepiep OpTYPJl YakbITTa ©3 JKYMBICTApblH MEMJIEKETTIH OpTYypii aylaHIapblHAA
casibakrapasl KypyaaH Oactagsl. 1822 >xpuiel OpnoB oOmbickiHga CykaueB Oankaparaiibl, €ypoOIabiK
Oankaparaii Mmen Cibipnik Maiikaparail CHSIKTBI 9K30TTapAbl ecipyae Oactanisl. 1843 xbLibl Aanaiblk OpMaH
ecipymimk ic-tmapacel Oactanmael. OHma 100 aram-Oyra Typiepi ToxipuOere anbiabim, B.B. Jlokydaes,
A.IL. KocterueB, A.A. M3mannbckuii, 1. H. Beicoukuii, I'.®. Mopo30oB >xoHe Oacka Aa FaieIMAap 3epTTey
xyprizai [11].

OMip ecIMIIKTepAiH Ui TaOBICTHI WHTPOIAYKITMACBIHA TINTI OacTamKbl MEKCHICHTIH aymaH MEH
MOJICHHETTE WIEpUIreH ayJaH KJIUMaT >Karjaillapbl apachlHAa YKCacTbIFbl OOJMaraH Ke3fe A€ KOl
KETKI3eTiHiH KepceTTi. Anaiina, erep sSKcliepuMeHTaTopAapAa HHTPOIYKIUS HBICAHIAPBIH TaHAAY IbIH KOHE
OHBIH TEePCIEKTUBAJIAPBIH aJIBIH ana OarayayAplH Oacka JepekTepi Ooimaca, OHJA MEKEHACHTIH TaOWFu
Karjainap KeIIeHIHIH >KOHE MEKEHAETY aylaHbIHBbIH YKCAaCThIFbl HEMece aiblpMallbUIBIKTaphl Ha3apra
QJIBIHYBI TUIC. AHAJIOTUSIHBIH OOJYBI )KYMBICTA Ta0BIC BIKTUMAIBIFBIH aUTapIbIKTall apTThIpanst [12].

Illerenae kobiHeCe HHTPOAYIICHTTEPAl CaKTayIbIH YKCAC TICLIAEpl KOMTaHbLIaAbl. OCIMIIKTI KaIbIHA
KeNTipyre Kell KoHUT O0emineni. byi omicTepain OipbIHFall omicTeMeNiK HeTizaeMeci KoK, Oipak Oacmacesme
TaOMFH KOFaMAACTBHIKTapAbl CaKTay, >KaHa TYpJEpHiH WHBA3UACHl MEH WHTPOAYKLMICH >KEPrilTiKTi
KarJainapra HEFYpJIbIM TO3IMJII PETiHJE OCIMIIKTEp/iH aOOpUTECHIIK TypJepl ecy Macelelepl Typasbl
MoJIiMeTTEp YHEMI xkapbIk kopemni. [lleTenmmik 60TaHUKAIBIK OaKTapsIH HEMECE OJIaH a3 KoJIeMIi alaHaapaa
’KacaHIpl IIGHO3JAap YJIKEH KBI3BIFYIIBUIBIK TyAblpagsl. Kenm skarmaiima ecimMIikTep (IIOPHCTHKAIBIK
CHUIIaTBIMEH €MeC, KOJIOTHSUIBIK YKCACTBIFBIMEH ANbIHAbI, 9/1eMi IJaHAAa(T KaJbIITacThIpFaHbIMEH, TAOUFH
kepiHic O6epmeiini. JKammpl, OipiHII KEPTUTIKTI O6CIMIIK KaybIMIACTBIKTAPBIH CaKTay *OHE OCIMIIIKTCPIIiH
JKEKeJIeTeH TypJiepl 0TKeH FacsIpablH 70-mmi sxpiimapeiaaa Kazakcranma maiiga 6oma 6acransl. by nerenimis
KEHECTIiK aBTopJiap, KeM ACTeH e, JKUbIpMa Kbutra Oackin o316l [13].

['ynoenynin oceMairiHiH, KBICKBI aya paiiblHa OepiKTiriHiH, ecipyiHiH KapamnaibIMIbUIBIFBIHBIH
apKacelHAA >KYIApIyJAep TYpPJIEpiH >KEPCIHAIpY €H THIMII KaHAUAATTapABIH Oipi OOJBIT TaOBIIaIbI.
AmypisIK skynapryn Mongosana, Kasakcranna, Kelprei3cTanna Kbicka T3iMI1, )KOFaphl TeMIlepaTypajiapaa
KYpFaKIIbUIBIKTAH 3aplam MIeTil, TONBIK JKamlblpaKTapblHBIH TYCyiHe okeminm coragpl. Kammel, Oyriri
KYHIEpAe ¢ MHTPOAYKITHSI MOcelIeci peciyOIMKaMbI3ia MaHbI3ABLIBIFBIH KOWFaH JKOK [ 14].

AmMateina bac GoTaHMKaNBIK OakTa >KYMaprysl KOJUICKIMSUIApeH Kypy 1945 skpuiman OacranFad.
JI.LA. KonecHukoBThIH KaTbicybiMeH 44 copt ansiaFaH. Otanablk coprtrap (JI. Py6mos, B. XKoronesa men
H. JlamynoBa, H. Cmonbckuii MmeH B. bubukosa, H. Bexosa, C. JlaBposa, 1. YnutucTeiH cenexuusiapsl)
Kuertin, MuHCKiHIH OOTaHWKAJIBIK OaFblHAH OKEMHTeH. JKYITapryn copTTapblH 3epTrern, Oara OepreH,
KeOelTyre apHalFaHAapbIH TaHJAN IBIHIBI ereH MamiMeT Oap. Kasipri Tanaa >kynapryiaepaiH copTTaphbl
apacheiaza 296 copt KomiMri xymapryn (Syringa vulgaris), 31 copt epre rubpunrep (S. hyacinthiflora) xxone
14 copt xem rudbpunrep (S. prestoniae) ecetini 6enrimi [15; 10]. bi3 YCBIHBIN OTBHIPFaH 3ePTTEYAIH MaKCaThI
Kazakcranra KeiTaiiman xepciHmipyre okenreH 4 Typili JKYImapryia OyTajapblHa OWOJIOTHSIIBIK >KOHE
SKOJIOTHSUIBIK MOHUTOPHUHT KYpri3y. OCkl MakcaTThl iCKe achIpy YIIiH HETi3ri MiHAETTep KOHUBUIIBL:

1. XKepcinaipinred OyragapabiH GEHOIOIHICHIH OaKbLIay.

2. OCIMIIKTEepAIH TaKCAITUSIIBIK KOPCETKIMITEePiH TAIaay.

3. 3eprreniHeTiH OyTanmapblH Kamblpak IIACTHHACHIHBIH MOPQOIOTHUSIIBIK MapaMeTpiepin Oaranam,
oJIapJIbIH (DOTOCUHTETUKAJIBIK OCIICEH/IUTITIH aHBIKTAY.

4. 3epTTeniHETIH 6CIMIIKTEPIiH KabIpaKTapbIHIa aybIp METaIAapIsIH MOJIIEpiH Oenriney.

Cepusa «bronorusa». Ne 3(103)/2021 9



I.C. AnpapxaHoea, b.C. imaweBa

Mamepuanoap men adicmep

3eprreynep AkMoia OONBICHIHBIH «AKKea» OpMaH IIapyamibUIBIK MEMIICKETTIK MEKEMECIHIH opMaH
kemeTkaibl (murtomanri) Herizigme 2018-2019 x. opeiHmanapl. OHBIH aygaHel 52 ra, AKKOI TeMip JKOJbI
CTaHUMSCHIHAH 12 KM KAIIBIKTBIKTAa OpHAmackaH. TomiMOakra IObIpIIa, Kaparail, TepekTep, Taiugap,
[MaraHAap MEH JKYMapryiaep CHSAKTHI aramrap MeH Oyramap ecefdi, ONapIblH OapibiFel AKMoONa
OOJNBICHIHIAFEI aFaITap MEH OyTalapAblH acCOPTHMEHTIH KOOEHTy MaKcaThIHAAa OPBIHAABIN KaTBIp.
Tonimbakra 2015 xbutbl KpiTaliMen Oipiecken xo0a OOWBIHIIA aFamiTap MEH KOIIETTEP OTBHIPFBI3BUIBII,
omap OakpUIaHy YCTiHAE. 3epTTey HBICAHBI PETIHAE 3EPTTEy XKYPri3UIeTiH OcCIMIIKTEp TOOBL Amyp
xymaprynm  (Syringa amurénsis), O6nara sxymapryni (Syringa oblata), Ynmek xymapryni (Syringa
pubescens), Ilexun sxynaprymi (Syringa pekinensis Rupr).

3epTTenin XaTKaH TYpJepAiH (PEeHONOTHSIBIK KEe3eHIIK AaMYBIHBIH OpTamia KyHAepi, OypIIiK arysl,
YKaATBIPaKTapAbIH IIBIFYBI, XKaMMail TYIAEY YakbIThl, KEMICTEpJiH Taiina Ooiybl, >KambIpaKTapIblH TYCYI,
COHBIHJIA BETeTAIMsI KE3CHIHIH Y3aKTHIFBI aHBIKTanaabl [16]. byTamapasiH KanbslpakTapeliHIa OMOXUMUSITBIK
Oencenpinirin Oaramay YLIIH OpKaWCBHICBIHBIH KalblpaK TIJIaCTHHACBIHBIH YVIJIKEH, Killll OHE opTaria
*amnblpakTapsiHad 10 nana anbiaein, xjaopodun memmepi MINI-PAM I KypbUIFBICE apKbLIbI 3€pTTEII.
XKepcinmipiiren aramTapAblH okanbipakTapbiiga I[IAM  duyopumerpi  apKbUibl  (DOTOCHCTEMAaHBIH
OMOXMMUSIIBIK ~ OCIICEHAUNTIHIH JAMHAMUKackl OaramaHnsl [17; 2-4]. JKamblpak T1UIacTUHACHIHBIH
01OMOP(OIOTHSIIBIK KOPCETKIIITEPIH aHBIKTAY YIIIH Op aFallThIH YCTIHI1 OPTAaHFBI, METKI OeiKTepiHaeri
*akcel mambirad 10 maHa skambIpakTapbl anblHABL JKamblpak TUIACTHHACHIHBIH €HI MEH Y3BIHIBIFBIHBIH
HaKTBUIBIFBI | MM IIEHiHTI CHI3FBINITICH aHBIKTanAbl. byama n=10 cansr 6onrangarsl CTHIOMEHT HAKTBUIBIK
Kputepuid t>3 jkoHe ToKipuOe HAKTBUIBIFBI 5 % 1mieriHme OosFaHIarbl aNgblH alla ecenTeylepMeH
JKacallbIHIbl. AJIBIHFAH MOJIIMETTEp opraiia apudMETHKANbIK MOHI MEH Bapuanus Kod(pQHUIUMEeHTI
CTAaTUCTUKAIBIK OHJEY apKbUIbl ecenreminmi [18; 21]. Xambipak KypambIHIaFb ayblp METajagap aTOMIBI-
abcopoumsubik ciekrpomerpi «KBAHT ZOTA» apkbuibl abIKTanabl [19;]. MoniMeTTepaiH cTaTHCTUKAIBIK
enzaeyin «Microsoft Excel 2010» GarmapmamacbiHia MOIIMETTEpAl aHAIM3CY CTAHAAPTTHI MAKeTi apKBUIBI
JKYPTi3UIi.

Homuoicenep scane onapovt manoay

Hyp-Cyiitan kanachlHBIH alfHANAChIHIA TYPAKThI Calaibl PEKPEAIUsUIBIK ayMaK KaJbITaCThIPy KOl
XKeurnapnan 6epi 6acranran. Ocel MakcarnmeHn Kpitait memiteketineHn 30-maH actaMm aramrap MEH Oyraiap
typiepi 2015 xwuiman Oepi skepciHmipiie OacraradH. VHTpomayKiusiayra ajblHFaH OyTtanmap OipHerre
CPEKILETIKTEPIMEH CHITATTAIAIBI.

Amypneik xymapryn (Syringa amurénsis) taOurm xarmaiima KeITalablH IIBIFBIC OOJBICTApE MEH
Kopesina Ttapanran. Taymnsl OeTkeinepae )koHe Cy KOWMaapAblH KaFajJapblHa, TAMBIPEI TaMbBIFaH, JKaKChI
eceni. buikriri 20 m-re geitin xeteni. [lini kapa cyp, XKansipakrapel 5—11 cM, Xacbul, 3JUIMIC TOPi3Mi.
CypexTepi aK, KaTTbl, aybIp OOJIBII KEJIE/i.

Keneci 6yra — O6nata >kymaprymi (Syringa oblata). buiktiri 2-3 M OonaTelH OyTa HEMeEce araril.
bepikbacel map Topi3mi, OyTakTaphl MIANIBIPAHKBI, KaTThl. JKampIpakrapsl 6—8 cM, coyip MEH MaMBbIp
almapeiaaa ryaaeiai. TaMpI3-KbIpKyliek ainapbeiHaa xemic Oepe/.

Ymmek okynaprym (Syringa pubescens) OwmikTiri 2 M-re neHiHri Oyra. byTakrapsl KiHIIIKE.
JKambrpakrapsl JKYMBIPTKA TOPi3fi, TyCl KOHBIP KacklUl. MaMplp aWbIHAA TYIACHI, KOIIMTI KyHapryJIMeH
CaNBICTBIPFaH/a 2 arnTara epTe TYJIAen i xoHe 2 anta OOWbl Iynaei .

Iexun sxymapryiui (Syringa pekinensis Rupr) Conrycrik Keitaiina ecemi. Oprarra OMiKTIKTI 9aeMi OyTa,
aramrapra yKcac, OHWIKTiri 5 wM-re pgeiin. bepikOacel kaimak >kaWburaH, IiHI CYp, TiUTIMICITEH.
JKanbipakTapbIHBIH Y3BIHABIFE 5—10 cM, KYMBIpTKa Topi3ai, 15 kyHme#l rynaeiai, MayChIMHBIH OipiHIIi
nekanaceiHaH Oactanansl. Kelpkyliek-ka3aH aitnapeiia xemic 6epeni. -30°C-ka neifinri assra Te3iMai.

3epTTenTreH Kymapryjiepre epre KOKTeMHEH KY3IiH COHbIHA JACHiH Oakpliay KYpri3uimi, o
JKEPCIHIIPIITeH ocCIMIIKTep (DEHOJOTHACHIH JKYPri3y[e >KOHE BereTalus KYHACPIHIH CaHbIH aHBIKTay/aa
YJIKEeH pell atkapansl. JKypri3inres 3eprreyiepAiH HoTHKeci OoibIHIIA ToMeHAer1 1-kecTene op >Kymapryi
TYPIiHIH BEreTalMsUIBIK MeP3iMIepi KOPCETIITEH.
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Kecte 1
3eprTenren Syringa TypJepiHiH (peHOTOrHANBIK KOpceTKiTepi
Ne Hreicannapabig Bbyp JKambipak Tyaneyi )Kanmpax Bereranms
aTaysl IIBIFYBI IIBIFYBI TYCYl Y3aKTBIFBl, KYH
1 | Syringa amurénsis 16.05 23.05 - 10.10 179
2 | Syringa oblata 16.05 22.05 3.06 8.10 177
3 | Syringa pubescens 15.05 25.05 3.06-10.06 10.10 178
4 | Syringa pekinensis Rupr 18.05 25.05 - 15.10 182

1-kecTeHiH MomiMeTTepi OOWBIHINA, €H epTe Oyp skapraH Syringa pubescens, al KemITey IIBIKKaH
Syringa pekinensis Rupr. YKanmsl eH y3aK Beretanusuiblk ke3eH Syringa pekinensis Rupr-re (182 toymik) ToH
exeHi Oaiikannpl. @eHonorusblK Oaiikaynapaa Oyramnap OypiIik aTkaHHaH OacTan OakpulayFa albIHIBL. Op
JKYTIApTYJIIIH JKalmbIparkl OPTYPIl YaKbITTa IIBIFAIIBI, KanmbIpak TyCyi e opTypiai. COHIBIKTaH, MOHUTOPHHT
HOTHXECIHET1 Xarail Syringa oblata, S.pubescens neKOpaTUBTIK MaHBI3ABUIBIFBIHBIH O1p IIaMa XKOrapbLiay
exeHiH KkepcerTi. Ce0ebi, omapablH Tyiaey Ke3eHiepi TipkenreH. JKymaprylnaephiH BereTalusuIbIK
Ke3eHIepiHaeri 2—5 KYHAIK alBIpMaIIbIIBIK aca MaHBI3IBI €MEC JICT €CENTeYTe TYPaIbl.

ByranapaplH TakcalUsIBIK IapaMeTpliepiHe TOKTaJICaK, OJapiAblH oOpTama MoHAepi 2-Kectenie
KOPCETIITEH.

KecTte 2
ByrasapabiH TakcaMsUIBIK-0MOMeTPUSITBIK KopceTkimTepi, 2018 k.
No Hblcan ataves Oprauia 6uikTiri, Oprama Ocin Typranbl | Ocrieil Kanransl | JKanmsl caHsl,
B Y (M) Jnuamerpi (cm) (mana/%) (mana/%) JlaHa
1 |Syringa amurénsis 0,41 0,8 19/50,0 19/50,0 38
2 |Syringa oblata 0,54 1,2 76/86,4 12/13,6 88
3 | Syringa pubescens 0,3 0,8 20/23,3 66/76,7 86
4 | Syringa pekinensis Rupr 0,9 0,7 33/71,7 13/28.3 46

TakcauusIbIK-0MOMETPHSIIBIK KOPCETKIIITEpiHe OalIaHBICTBl €Ki JKBUIIAH acTaM YaKbITTa KapKbIH/bI
OeitiMaenren Kymapryiamguiep Typiepi: Syringa amurénsis, S.oblata, S.pekinensis Rupr. 3eprtrey
HBICAHAAPIBIH iiHae Syringa pubescens eH HA31K eKeHAIrH kepceTTi. 86 naHagan 20 ganacel raHa (23,3 %)
ecim  Typ. 3epTTeNTeH OCIMIIKTePAIH TaKCAIMSUIBIK KOPCETKIIITEpl KEPCIHAIPUIreHAeTi OJapAbIH
JKaFIaiapblH alKBIH TOJICIICH]IL.

AnaM aliHanachIHAFbl KOPIIaFaH OPTAHBIH CAITaChIH )KaKCcapTy YIIIiH KOralIaHIbIpy TOCUIIEpl epTeeH
KeH KonjaHpUraH. OCbIHIAH [eKOpaTHBTIK-NAaHAMA(THIK OU3aHIAE KYMapryl OCIMIIKTepiHIH OpHBI
epekmie. Omapasl omeTTe TYKBIM, cabak apKbUIBI KeOeWTemi. Opbip KaHa opTama ONapAbIH ar3ajlapblHIa
Ocitimaerry MexaHm3Maepi perrenenmi. JKepciHIipreH HBICaHAapAa o3repicTep maimga OOoJNysl MYMKIiH,
Keibipeynepinae esrepictep OabikanMaiiapl. OcblHAal XaFaia OpraHU3MICPIIH IMIKI KYPBUIBICHIHIAFbI
ayBITKyJIapapl Oenriiey YIIiH eTe ce3iMTal oAiCTepAiH peiii MaHbI3AblL. ThUIBIMH-3epTTEY MpakTHKalaa
oCIMIIKTepAiH (U3HOJIOTO-OMOXUMUSIIBIK JKAWBIH (OTOCHHTE3 KYOBUIBICBIHBIH KAPKBIHIABI  OTYIHIH
MOHHUTOPHHTICI Kypridiyieni. ©nerre, ¢uyopuMeTp OOHBIHIIA aHBIKTAY oAici (OTOCHHTE3 MpPOLECiHIH
OpTYpJIi MapaMeTpiiepiH Oaranay YIIiH KojjaHbUIagsl. EH Ken TapanfaH mapameTrpiepAiH Oipi ximopoduint
kepceTkimTepi. KemnrereH ¢OTOCHHTETHKANIBIK OpTaHU3MACP/E JKAPHIKTBIH KBAaHT DJHEPIHACHI Oipereit
MMATMEHTTI — XJopodwine ciHipireni. POTOCHHTE3 TPOIECIHIH Ke3 KEeIreH e3repici XIopoduimin
(dayopecniennusaceiHa ocep eredi. COHIBIKTaH, OCIMIIKTEPHIiH (OTOCUHTETUKAIBIK AallapaTTapbIHbIH
TUIMIUTITIH Oaranaynarbl biHFaiIel TeTiri — MINI-PAM ¢iyopumeTpiMer (iIyopeciieHINs KYObLIBIChIHBIH
mouepin emmey [20, 21]. bi3miH OakbuiayiaapbIMbI3 OYTiH JKambIpakTapia l-Cyperre KepceTiareHaeu
)Kyprizimren. Walz ¢uryopumerpi (OTOCHHTETHKABIK HMPOLECTEP TYTAC OCIMIIKTED, JKEKE >KalbIPaKTaphbl,
KBUIKaHAap, MYK, COHIAi-aK jKeKe KJIeTKalap >KOHE TINTi opraHeiianap (XJopomjiactrap) Typajbl TOJIBIK
aKImapaTTel aJyFa MYMKIHIIK Oepemi. bakpurayma HETi3ri aHBIKTaWTHIH Tapamerp — O 3P hEeKTHBTI
(hOTOXMMUSAIBIK KBAHTTHIH INBIFYBIH aHBIKTay. bap allbiHFaH JKamnbIpakTap KeJeMiHe Kapail yIl Tomka
OemiHAi: YJKeH, opTama, Kimli. DKCIEpUMEHT HOTWKeJepi KecTe MEH cyperTe kepcertinred (3-kecre, 1-

cyper).

Cepusi «Bronorusi». Ne 3(103)/2021 11



I.C. AnpapxaHoea, b.C. imaweBa

Kecrte 3
AFalITapibIH KanbIPaFbIHAAFbI XJ10PO(HIT KOHIEHTPALUACHI, MKI/T
. . JKanbipakrap kenemi Kanmel,

Ne Asau Typuepi Y ken, v Oprama, v Kimmi, v v’

1 Syringa amurénsis 0,79+0,04 0,81+0,06 0,75+0,01 0,78+0,04
2 | Syringa oblata 0,68+0,07 0,78+0,03 0,78+0,02 0,75+0,04
3 Syringa pubescens 0,81+0,06 0,76+0,01 0,77+0,01 0,78+0,03
4 | Syringa pekinensis Rupr 0,81+0,06 0,76+0,01 0,74+0,02 0,78+0,03

12

TeMeHne KepceTinreH rpaduKTepAe opTama apuPMETHKAIBIK MOHJEPl JKOHE CTaHIApTThl OpTalia
Kareniri kepceTinreH. @OOTOCHHTETHKANBIK anmapaTTblH O KYMBICHIHBIH THIMIUIINH Oarajay yIIiH
SIIEKTPOHABI TackMajjay mpoueciHae (oTocucTeManapisl KYPaHThIH XJIOPO(MUT MOJIEKYJIalapbIHBIH
KO3Fay dHEPrHsCHI KaH1al 0eiriH naiaanaHaTelHBIH 01Ty MaHBI3 b

Cyper 1. MopdoMeTpusuIbIK 3epTTeyre xkoHe (IyopuMeTp apKbUIbl aHBIKTAyFa aJIbIHFAH XKarblpakrap yiriepi

Op KYIapryn TYpIiHIH KamblpakTapbhlH YIKEH, OpTamlia, Kiln Jern OeJreHHEeH KeiiH onappiH
OPKAMCHICHIHBIH THIMITI (POTOXUMUSUITBIK KBAHTTHIK MLIFYEl MINI-PAM Il KypbUIFBICH! apKbLIbl aHBIKTAIIIBI.
3-xkecte OOWBIHIIA XJOPOPHIUT KOHIGHTparuschl Syringa oblata ki JkoHe opTamia KeJieMjeri
*arbipakTapbeiaaa oipkenki 6omnbrm, Y(I1) 0,78 Mkr/r, an yikeH xambipakTapsiaaa 0,68 1M2 OOIBII MIBIKTHI.
Sy, OYJT JKEpIEeH Kepilm OThIPFAHBIMBI3NAN, (OTOXMMUSIBIK KBAaHT KYIIIHIH IIBIFYbl Maiiganay
JKambpipakTapaa OaceiM. TemeHri amarpamMmaza OyTranapiblH (OTOXUMUSIIBIK OHIMIUTITIHIH OapiblK Kyii
KepceTilreH (2-cyper).
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Cyper 2. HeicanmapAbIH TYpaTi KablpaKTapbIHAAFEl XJI0POQHILT MeJIIepi, MKI/T
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OchI cypeTTe Kepill OTHIPFaHBIMBI3/Ial, JKAIBIPAKTAPILIH €H THIMAI (POTOXUMUSUIBIK KBAHT ©HIMJILIIT
KYTapTYJIAEpaiH YII TypiHae Oipmama ykcac Oouybin aHbIKTanFad. Ockl aumarpamMma OOMBIHINIA TOMEH
kepcetkim Syringa oblata Tipkenren. Tek, Syringa pubescens neH S.pekinensis Rupr HEFypIbIM
KarmbIpakTapsl ipi 0osca, COFYpibIM (OTOXMUMHUSIIBIK OCNCEHIUNIK oMeKaiaa Korappliay. DCKIEPHUMEHT
OappIChIHIA OalKaraHBIMBI3, JKEPCIHIIPYTe ajblHFaH OyTajap OpraHu3MiHIEri (OTOCHHTE3 KYOBLIBICHI
@3repreH oprara Toyenai. Meicaibl, 6acka KYIIaprylaepMeH CalbICTRIpFaHaa Syringa oblata aybIpCBHIHBI,
OHBIH (hU3HOJIOTUSIIBIK-OMOXUMUSIIBIK, TPOIIECTEPiHIH JCHrell OipiiiaMa TeMeH eKeHi kepceTinreH. YKammbr
XJIOpOMIITT MOJILEpiHiH KamblpaKTapblHAarsl adbipMambuibirbl 0,03 Mir/r. Syringa oblata-man Oacka
KYTapTYJIaUIepae 3epTTENreH KYOBUIBICTApP YKCac OOJIBIN MIBIKTBEI, ce0ebi, XJIoporin MemepiHiy
JKaIbIpaKTapbIHIAFbl albIPMAIIBUIBIFBI OaliKamMasel, ockl Kepcetkimr 0,78 MKr/r-Fa TeH. KOpbIThIHABUTAWTBIH
Ooncak, (OTOCHHTETUKAIBIK OesceHniniri TemMeH Typ, on OOnata >Kynmapryiai OOJBII  CaHAJIHI.
DOTOXUMUSIIBIK OCIICSHAUIIKTIH aHAM31HEH OalKalFaHbl, KYIMapIyJIaep/IiH sKarblpaKTapbiHaa (GOTOCHHTE3
WHTEHCHUBTUIITT OJIApABIH KejeMiHe OailTaHBICTBI eMeC eKEHIH joneniemi. AKMoia OOJIBICHIHIA
KEPCIHIIPIITECH JKYIApTyIIEpIiH JKarmblpaKTapbIHIAFbl aqanTanTallMsUIbIK KYOBUIBICTAp OpKalail eKeHi
aHBIKTAABI. XJIOpOopWIIep KO3Yhl, SSFHA O Ke3le (POTOCHCTEMaHbBIH PEeaKIHMSUIBIK OPTAIBIKTAPhIHBIH KYHi
OCBI OCIMIIK TYPIEPiHIH GU3HOIOTHSIIBIK-OMOXUMHUSITBIK TTPOIIECTEPIHIH HHINKATOPIIBIK KOPCETKIIT 001a1bI
nen aityra goien Oap exeHi kepceringi. by xmopodunaepai GOTOXUMHSIBIK HEPTUSAHBI aiHANABIpYFa
JaiibIH fereH MarbiHa Oepeni. Ochutaiila, 3epTTeNIHETIH XKYIapryAePAiH KanbIpaKTapbIHa OMOXUMUSIITBIK
Tanay Kyprisim, oH O0ara 6epemis.

JKahaHIOBIK SKOJOTHSIIBIK MACEJNENIepIiH apachlHa AallFalllKbl OPBIHABI AallbIll KATKaH KOpIIaraH
OpTaHbIH MMOJUTIOTAHTTAPMEH JacTaHybl. ONapAblH HIBIFY Teri MEH XHMHSJIBIK TaOWFaThl OpPTYpI, Oipak
ONIApJIBIH apachIHAAFbl EpeKIIe OPBIHABI ayblp METauJap aibIl KaTblp, AHTPOIOTEHMIK KBI3METTIH
HOTIDKECiHEe aTMocdepara kaimnbl caHbIHBIH 60 %-maH acTaMbl, al KOpFachblH, KaIMHM, HUKEIb KOHE T.0.
ayara 90-99 %-b1 Tycemi. COHIBIKTAH, COHFBI >KbUIIApAa ayblp METaNapAblH Tapailybl MEH OJapblH
OCIMJIIKTEPMEH aKKYMYJISAIUSACHIH 3¢PTTEY JIaMBIII XKATHIP.

ATKapbUIFaH 3€pTTCY JKYMBICTaphl ©CIMIIKTEPIiH KamnbipakTapeiHga kaamuii (Cd) memmepi 0,05-TeH
2,58 mxr/r-ra nedtin, kopracei (Pb) 1,06-gan 6,17 Mkr/r, meipei (Zn) 22,76-ten 28,93- MKr/T-Fa JeiiH,
Mmeic (Cu) 125,19-ten 1117,01-ke geiiin aysiTkuasl, an Temip (Fe) 765,16-ten 3833,69 MKr/r apacsiHAarbl
MeJIIepAi KepceTeni. Ayslp MeTalgapslH OMaKTapsl 12 KM jkepae opHajdacKaH, OCHI KAIIBIKTBHIKTa TEMip
JKOJI callbIHFaH. JKepCiHaipuIreH *KYMapryaepaiH ayslp MeTanaapMeH jJacTany cebebi, TeMip KoJl KOJTiHIH
IIaH-TO3aHBIHBIH JKEJ apKbUIbI TYCYyl MYMKiH. 4 KeCTeJeri KOpCeTKITEepAeTi MBIKKAH albIPMaIIBUIBIKTap
ACCUMWJIAIUSIIAYIITBI  OPTaHIAPABIH MeTalaapAsl CiHIpY WHTEHCHUBTUIIT MEH TaHgay KaOUIeTTiIiri
OCIMIIKTEpAiH O31iK KacuerTepiMeH (0epikOachl apXWTEKTOHWKACHI, JKAIbIpaK ITiIlliHi), JIACTaHy KacCHETi
(OenmexTepIiH KOHIICHTPALIMACKHI) XKOHE TaOWUFM OpTa JKaFAalbIMEH (aya TEMIIEpaTypachl, KapbIKTHIH
0OJyBI, BUTFAN) aHBIKTANAABL. KecTene ayblp MeTanmapAblH INEKTI PYKCaT €TIATEeH JKOHE aHBIKTaIFaH
KOHIIEHTPAIMACHIHBIH AUANa30HbI KEeTIpiIreH.

Kecte 4
Kynapryiaepain skanbIpaKTapbIHAAFbI aYbIP MeTaJAapAbIH MeJepi, (MKI/T)
No Aramnr aTaybl Cd Pb Cu Fe Zn
1 Syringa amurénsis 2,58+0,2 6,17+0,1 125,19+0,8 3833,69+0,8 28,06+0,4
2 | Syringa oblata 0,05+0,1 1,53+0,4 1117,01+0,7 1549,79+0,4 28,93+0,1
3 Syringa pubescens 0,10+0,1 1,06+0,5 630,83+0,8 765,16+0,4 22,76+2,8
4 | Syringa pekinensis Rupr 0,10+0,1 1,07+0,1 534,62+0,4 926,38+0,4 24,63+1,3
[exreym payamns
kommerrpars (I1PK) 1,0 30,0 1000,0 300,0 1000,0

3eprrenreHn OyTamap[slH apachlHAa €H YJIKEH aWbpMAIlbUIBIKTap KaJAMUNIBIH AMyp KYMaprymi
xamnplpareiiga  IIIPK  kepceTkimTepiHe Kaparanma 2,5 ecere xorapsl Ooibin  oTelp. KopraceiH
KOHIICHTPAITMACHI TaFbl 1a AMyp JKYIapryJiHIE KOFapbl KOPCETKINIKEe We eKEeHIH KepceTeni, ol Oacka
3epTTEITEH TYpiiepre KaparaHma OipiiamMa >KOFaphl OOJBIT OTHIP. 3epTTEITEH OCIMIIKTEPIE MBIC MOJIIEpi
Oo6nara xymapryninge [LIPK sxorapsl exeHin kepcerrti. Temip eTe xoraphl JeHrelae AMYp KynapryliHie
sxuHakTanbi (3833,69 mkr/r), IIIPK-nan 13 ece apraapl. MbIpsbin Mediiepi 0apiibiK 3epTTey OCIMIIKTEepiHIe
Oipmeit mem aiiTyra Oomamel *oHEe omapasiH kKepcerkimTepi [IIPK-man acnaiiapl. ATOMIBIK-a0COPOITHSITBIK
HOTHIKENIEpl CallBICTBIPAThIH OOJICaK, IIEKTi pykcaT eTinreH koHueHtpauusgad Cu xone Fe skymapryn
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JKaTbIPAKTaphl ©TE KOI YKMHAWTBIHBI OalKalbl. AJl, KaIMUI MEH KOpPFAachlHFAa AMYp KYHapryii Te3imci3
OOJIBITT MIBIKTEI. AJIBIHFAH HOTIDKENICP OCIMAIKTEPAiH KeHOip TYpJEpiHiH ayblp METAIIAPABIH KUHAKTATYHI
OOUBIHIIIA CPEKIIEIIKTEPIH aHBIKTayFa MYMKiHmIK Oepmi. Ocpimaiiima, akKyMyJISIFSUTBIK KacHeTi JKOFapbl
Amyp xymaprydii, ce0edi o1 eH yibl ayblp MeTallapAbl HHTCHCUBTI CIHIpeTiHIH OalKaTTHI.

Kopuvimuinowt

“Kacanran 3epTTey )KyYMBICTApBIH HETI3[Ie¥ OTBIPHIT, MbIHA 1Al KOPBITHIH/IBI KaCaJIIbI:

1. Akmona oONBICBI «AKKOm» OpMaH TomiMOarplHAa OYTiHr KyHI JOEKOpPAaTUBTI aramirap MeH
OyTanapablH acCOPTHMEHTI a3 eKeHi aHbIKTrainmbl. Ocbl TomimMOakra KeiTalijan okemiHreH OyTaiapiblH
apachIHa KYapTYIIEpaiH 4 TYpi )KepCIHIIpyTe apHAIFaH.

2. «Axkem» opMaH TOIIMOAFBIHIA 3ePTTENTEHACPIIH apackiHIa AMyp Xymapryii (Syringa amurénsis),
Ob6nara xymnapryini (Syringa oblata), Ynnek xymapryini (Syringa pubescens), Tlexun sxynapryni (Syringa
pekinensis Rupr) eceli ®oHe onapablH TakcauusIiblK kepcetkimrepi 50,0; 86,4; 23,3; 71,7 % xypaiinsr. Ocel
Typaepaiy immiHme AKMoia OONBICBIHAAFEI ayMakTa Oeiimmenyi »korapbeicel O6marta (86,4 %) xone Ilexun
(71,7 %) >xynaprymnepi.

3. Op KYIapryll TYPiHIH >KanblpaKTapbIHBIH Y3bIHIBIFBI )KOHE CHI OOMBIHINA HAKTHUIBIFBI AJIBIHBIT, 5 %o-
JaH aCMaNTBIHIABIFE Oenrimi Oommbl. by sxepcinmipinren OyrtamapasiH keOiciHe (YJINEK KymapryaeH
0ackachuIap) OCHI KEPJiH KIUMAThl JKAKChl dCep €Teli JKOHE OIpKAJIBINTHI TYPAC OCIll >KaTKAHBIFBIH
KepceTei.

4, 3eprTeynepre CyideHe OTBIPBIN, ociMaikTepaeri (OTOCHHTE3MIH OEJICEHIUNr  aHBIKTAJIbI.
DOTOCHHTETUKANBIK OCJICeHAUIIr OyTanapabiH skanblpakrapbigaa OOmara sxymapryminae (0,75 MKr/r)
Oipmrama TeMeH Typ. A, OTOCHHTE3IH ACHrell Oacka KynapryJaepAiH yuieyinae ae skorapeuiay (0,78
MKr/T). Ocbliaiiliia, 3epTTeNINeH JKYIapryAepAiH JKalblpaKTapblHaa OMOXUMUSUIBIK Tajaay KYPrisimd, OH
Oara Oepini.

5. 3eprrenren Syringea TypiepiHAE ayblp METAAAPABIH JKalbIpaK IUIACTHMHACHIHIA >KHHAKTATY
MOJIIIepl  aHBIKTAIBL. 3EpPTTENTCH OyTanapJblH apachblHIa KaaMud, KOpFacklH AMyp Kymapryi
JKambIparelHa Oacka aramTapAblH KOPCETKIMTEpiHe KaparaHma 2,5 ecere HIeliH >KOFaphl Ooimbl. MEBIC
Meepi Obnara KynapryiiHie MEeKTeyi payanbl KOHIEHTpalUiJaH )KOFapbl eKeHiH kepceTTi. Temip ete
KOFaphbl AeHreiine AMyp xymapryiinie skunakransin (3833,69 mkr/r), IHPK-gan 13 ece apraapl. Mbipbim
MeIepi 6apibIK 3epTTeY ociMaiKTepinae Oipaei koHe onapabiy kepceTkimTepi IIPK-gan acmainpr. [lexTi
py¥Kcat erinreH koHrneHtpanuanad Cu xoHe Fe sKymapryn skambeIpakTapbl ©T€ KOl )KHHAWTBIHBI OaiKasibl.
AKKYMYJSIIMSUTBIK KACHETi JKOFapbl AMyp >Kymaprydii, ceb6ebi o eH yiibl ayblp MeTainapibl MHTEHCHBTI
CiHipeTiHIH 0alKaTThl. KOPBITRIHABLTAN KeTle, ayblp METaIIap op OCIMIIK TYPIHAE 9pTYpJli KOHIICHTpAITHsIIa
KUHAKTATAIbI.

Kammer, Axmona  ob6nbiceiHma, Hyp-Cyntan  KanacblHBIH — aifHamachlHAa — KEPCIHIIpiAreH
KYIMApTYJIACPIiH JKaNbIpaKTaphIHAAFbl  aIanTalusIIblK — KYOBUIBICTAp opKajail eKEHI  aHBIKTaJJIb.
OCIMIIKTEepi JKEePCIHAIPY MOICHU IMapyamIbUIbIKKa KYHIBI TYPJCpPIi €HTI3yIe YIKEH MaHbI3Bl Oap. byn
MOCEJICHI ocepii eTil IenTy KeMmeHAI TYpAe HWHTPOAYIECHTTEpAl XaHa TaOWFU-KIUMATTBIK JKaFmania
OakplIaya MyMKiH O00a aaael. OChl HETi3/Ie )KEPCIHIIPY ayMarbIH/Ia 6cipy YIIiH IePCIEKTUBTI Typiiep MeH
MIIIHAEPIIH KEPCiHY TYPAKTHUIBIFBIH Oarajiay MEH IpIKTEII ajTy JKY3ere acThl.
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I'.C. AiinapxanoBa, b.C. mamena

HNHTpOAYKIUA BUIOB CHUPEHEN B YCI0BHAX AKMOJUHCKON 00J1acTH

B craree paccMOTpeHB! BOIPOCH MOHHTOPUHTA BHAOB CHPEHEH, KOTOPhIE MOTYT OBITh MHTPOJYLIMPOBAHBI
Cpemu 3eNeHBIX HacaXIeHNH AKMOJIMHCKOHN obnactu 1 roponoB Llentpansroro Kasaxcrana. I[IpexcTtaBienst
JaHHbIe MO OMOpPa3HOOOpa3HIO IPEBECHBIX PACTEHUH M KyCTApPHHKOB, MEPCHEKTUBHBIX [UISI O3€JICHEHHUS
ypOoTeppuTopuii, OMyONMKOBaHA KpaTKas MCTOPHS MX HMHTPOAYKIMH. B Xozme uccienoBaHus aBTOpamMu
MPEUIOKEHBI METOJO0JIOTHsI MOHUTOPUHTa BHJOB CHUpPEHEH, OTOOpaHHBIX AT MHTpOAyKUMH n3 Kuras u
BeIcakeHHBIX B 2015 1. (cupenbp Amypckas (Syringa amurénsis), cupenb OOnarta (S. oblata), cupeHb
ITymmcras (S. pubescens), cupens Ilexunckas (S. pekinensis). Ctenenp nx nprkuBaeMocT coctaBuiaa 50,0;
86,4; 23,3 n 71,7 %. Cpenu 3tux BuA0B K jery 2019 1. B HanOobIIel CTENEHH aJanTHPOBAINCh HAa TEeppU-
Topun AKMOJIMHCKOH obmactu cupeHsb O6mnara (86,4 %) u cupens Ilekunckas (71,7 %). st oneHKH HHTEH-
CHBHOCTH (DH3HOJIOT0-ONOXUMHUYECKHX ITOKa3aTeNneil y MHTPOAYIHPOBAHHBIX PAaCTCHUH ONPENeNsiIn aKTHB-
HOCTh (poTocunTe3a. CyliecTBeHHO MeHbInas (OTOCHMHTETHYECKass akTUBHOCTh Habmronanace y cupenu O0-
nara (0,75 MKI/T) 1 HOBBIIICHHAs! Y Beex Tpex copToB cupenu (0,78 Mkr/r). Cpean TSKENbIX METaIoB Y HC-
CJIEIOBAaHHBIX BHJOB COJAEpKaHUE KaJAMHs M CBHHIA B JMCThAX CHPEHH AMYpPCKOH OblIo 10 2,5 pa3 Bbiine,
yeM y Apyrux. B nucThIX cupeHM AMYpCKOH HaKaIUIMBAeTCsl O4Y€Hb BBICOKHI ypoBeHb xkenesa (3833,69
MKI/T), uT0 B 13 pa3 npessimraer [1/IK. KonmuuectBo Menu B imcthsix cupenn Obmata B 1,1 pasa serme T1/IK.
KonmaecTBo IiHKa IpUMEPHO OJMHAKOBO BO BCEX MCCIEAOBAHHBIX MPOOAX pacTeHWi, 3HAUCHUS HE TPEBEI-
marot [1JIK. 3ameueno, uro B jucThsix cupenn Cu u Fe nHakarumBarorcest 6ospmie, yem gomyctumo mo TTJIK.
Cupens AMypckasi 001aiaeT BEICOKHMH aKKyMYJIHPYIOIIMMH CBOMCTBaMH, TaK KaK OHa MHTEHCHBHO ITOTJIO-
maeT HanboJsee TOKCHYHbIE TSXKeTble METaUIBL. B pe3ynbpTare ncciaeqoBaHui MOKa3aHo, YTO TSHKEINbIE METall-
JIbI BCTPEYAIOTCS B Pa3HBIX KOHIIEHTPALUIX y KaKAOTO BUAA CUpeHelH. AKKyMyJISILUS TSDKEIBIX METAJUIOB B
pacTeHHAX CHUPEHHM MPOUCXOAUT M30OMpAaTETbHO B 3aBUCUMOCTM OT BHJOBOM IPHHAIIEKHOCTH
HUHTPOIYIIMPOBAHHBIX PACTEHHUI.

Kniouesvie cnosa: AxMoIMHCKas 00J1acTb, CHPEHb, BUIBI Syringa, WHTPOMYKIHSI, MOHUTOPHUHT, TAKCALS, JIU-
CTbsI, (POTOCHHTE3, TSDKEIIBIC METaJLIBL.

Cepusi «Bronorusi». Ne 3(103)/2021 15



I.C. AnpapxaHoea, b.C. imaweBa

G.S. Aidarkhanova, B.S. Imasheva

Introduction of Syringa species in Akmola region

The article discusses the issues of monitoring of the lilacs species (Syringa) that could be introduced in the
green spaces of the Akmola region and the cities of Central Kazakhstan. This study presents the data on the
biodiversity of perspective tree species and shrubs that could be used for landscaping of urban areas; a brief
history of their introduction is published. In the course of the study, the authors proposed a methodology for
monitoring lilac species selected for introduction from the Republic of China that were planted in
2015 (Amur lilac (Syringa amurénsis), oblata lilac (S. oblata), fluffy lilac (S. pubescens), Beijing lilac
(S. pekinensis)). Their seedling survival were 50.0 %; 86.4 %; 23.3 %; 71.7 %. Among these species,
S. oblata (86.4 %) and S. pekinensis (71.7 %) were the most adapted on the territory of the Akmola region by
the summer of 2019. The activity of photosynthesis was determined as an assessment for the intensity of
physiological and biochemical parameters in introduced plants. Significantly lower photosynthetic activity
was detected in S. oblata (0.75 ng / g); however, it was increased in all three species of lilacs (0.78 ug/ g).
Measuring heavy metal content in studied species, we detected up to 2.5 times higher concentration of cad-
mium and lead in the leaves of S. amurénsis comparing to others. Amur lilac accumulates a very high level of
iron (3833.69 pg / g), which is 13 times higher than the maximum permitted concentration (MPC). The con-
centration of copper in the leaves of S. oblata is 1.1 times higher than the MPC. The amount of zinc is ap-
proximately the same in all studied plant samples and the values do not exceed the MPC. It was observed that
Cu and Fe accumulate in lilac leaves more than permitted according to MPC. S. amurénsis has high accumu-
lating properties, as it has been shown that it intensively absorbs the most toxic heavy metals. According to
research findings, it has been shown that heavy metals accumulate in different concentrations in each species
of lilac. The accumulation of heavy metals in lilac plants occurs selectively, depending on the species.

Keywords: Akmola region, lilac, Syringea species, introduction, surveillance, inventory, leaves, photosynthe-
sis, heavy metals.
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MALDI mass spectrometry for identification lactic acid bacilli isolated
from lactic acid products produced in the Karaganda region

At present the traditional methods of identifying microorganisms are replaced by express methods, the mass
spectrometric method using MALDI-TOF MS allows to reliably identify a variety of microorganisms in a
short time, which is an indisputable advantage in work and allows to quickly identify many microorganisms
in quickly. Classical methods for the identification of lactic acid bacteria based on their cultivation require a
long time for their implementation. The advent of matrix laser desorption ionization time-of-flight mass spec-
trometry (MALDI-TOF MS) technology made significant changes in the workflows for the study of lactic acid
bacteria, unmatched in speed characteristics. This article presents the study of the morphological, cultural
properties, acid-forming ability, antibiotic sensitivity lactic acid bacteria of isolated from ... products (ayran,
koumiss, ashykan kozhe, kurt, suzbe, cottage cheese) produced in different districts of the Karaganda region.
The species identification of the isolated strains of lactic acid bacteria was carried out using a MALDI-TOF
mass spectrometer. The studies carried out on cultural and morphological characters indicate that they belong
to the genus Lactobacillus, Lacticaseibacillus, Lactiplantibacillus, Limosilactobacillus. As a result of identi-
fication on the mass spectrometer of the presented samples L. acidophilus (2 strains), L. delbrueckii subsp.
bulgaricum (2 strains), L. rhamnosus (7 strains), L. plantarum (2 strains), L. paracasei (11 strains),
L. fermentum (2 strains) were revealed. According to the Score values, the results indicate the accuracy of the
identification.

Keywords: lactic acid bacilli, strain, identification, cultivation, mass spectrometry (MALDI-TOF MS), dairy
products, morphology, nutrient medium.

Introduction

A significant disadvantage of the widely used traditional microbiological methods is the long time to
obtain the result, which is due to the physiology of microorganisms that requires time for their growth. Mod-
ern microbiology requires new fast and accurate methods for the identification of microorganisms.

The advent of matrix laser desorption ionization time-of-flight mass spectrometry technology has made
significant changes in the workflow of microbiology laboratories, virtually unmatched in the speed and accu-
racy of microbial identification. This method, which is gradually becoming the standard for modern laborato-
ries, makes it possible to reduce the identification time of pure cultures to several minutes [1].

The method is based on the extraction of peptides and proteins from cells of microorganisms and works
according to the principle (molecular «fingerprint»), which is compared with the reference spectra in the
MALDI bio typer database [2].

The MALDI TOF mass spectrometry method allows not only to identify a microorganism but also, in
some cases, obtain a unique set of ribosomal proteins (fingerprints) for each of the strains under study, which
opens up great opportunities and prospects for studying strain characteristics [3].

Bacteria of the genus Lactobacillus has always attracted attention of scientists and researchers around
the world due to its great practical value.

The genus Lactobacillus includes more than 261 species (as of March 2020), which are very diverse at
the phenotypic and genotypic levels. The genus was reclassified based on phylogenetic studies of the main
genome, taking into account the physiological and ecological criteria: the corrected genus Lactobacillus was
retained and 23 new genera were added [4].

Classical methods for the identification of lactic acid bacilli based on their cultivation require a long
time for their implementation. The advent of matrix laser desorption ionization time-of-flight mass spec-
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trometry (MALDI-TOF MS) technology made significant changes in the workflows for the study of lactic
acid bacilli, unmatched in speed characteristics.

Objective: identification and study of the morphological and cultural properties, acid formation
activityand the resistance to antimicrobial preparation of lactic acid bacilli isolated from lactic acid products
Karaganda region by time-of-flight MALDI-TOF mass spectrometry (in vitro study).

Methodology

63 samples of lactic acid products were used for the study (ayran, koumiss, ashykankozhe, kurt, suzbe,
cottage cheese) produced in different areas of the Karaganda region.

Sampling: sampling was carried out in accordance with the rules of asepsis. Before analyzing samples
for the presence of probiotic cultures liquid dairy products (ayran, koumiss, ashykan kozhe) were stirred in a
circular motion, avoiding active shaking to prevent air saturation. Cottage cheese, suzbe — were mixed by
shaking.

— liquid dairy products were taken with a sterile pipette (10 ml) and placed in sterile test tubes.

— a pasty dairy product (suzbe) was taken with a sterile spatula (10 g) and placed into sterile test tubes.

— 10 g of kurt and cottage cheese were weighed on a Petri dish, transferred to a sterile porcelain mortar

with a pestle, and thoroughly ground [5-6].

Study of morpho-cultural properties, mobility, and catalase test: Before sowing, a tenfold dilution was
prepared from each product in sterile saline, followed by sowing on Petri dishes with agar MRS medium. The
Petri dishes were cultured at 37°C for 2 days in anaerobic conditions.

After Petri dishes incubation, 42 strains of lactic acid bacilli were isolated from the milk product (ayran,
koumiss, ashykankozhe, kurt, suzbe, cottage cheese), of which 26 isolated colonies were typical of lactic ac-
id bacilli, microscoped (Gram stain) and seeded on MRS broth.

After 2 days of incubation control, smears were made from all tubes with broth, after which the isolate
individual colonies by ten-fold dilution method, followed by seeding on Petri dishes with agarised MRS me-
dium. Crops were incubated in anaerobic conditions at 37+1°C temperature for 48 hours [7-8].

After incubation, isolated colonies were determined by relation to Gram stain, mobility, presence of
catalase and identified on MALDI BioTyper.

To determine the ratio of the isolated strains to Gram stain, smears were prepared from the colonies,
stained according to the Gram method and microscoped. We took photos using a ToupcamTM USB digital
eyepiece camera Industrial digital camera, 14 megapixels.

Catalase activity test: the catalase activity of the cultures was determined on the ability of catalase to
decompose hydrogen peroxide with the release of gas bubbles. The reaction was set up with a daily culture
cooled to room temperature on a sterile glass slide. An isolated colony taken from the surface of the nutrient
medium was ground on glass and a drop of 3 % hydrogen peroxide solution was applied with a pipette.
If after 3060 s gas bubbles appear on the glass, then the reaction results are considered positive. A control
sample was placed in parallel. The mobility of the isolated cultures was determined by «the crushed drop»
[9].

The grown crops were identified using the MALDI BioTyper. The samples were prepared as follows:
a fresh single colony was directly transferred onto a polished steel MSP 96 target (Bruker Daltonik) and
dried; coated with 1pul of a saturated solution of a-cyano-4-hydroxy-cinnamic acid (HCCA) matrix solution
in 50 % acetonitrile-2.5 % trifluoroacetic acid (Bruker Daltonik) and dried at room temperature, after that the
sample was subjected to analysis of the bacteria protein using MALDI-TOF MS system [10].

The identification reliability criteria were judged by the following score values: 2,300 — 3,000 — high-
ly probable species identification; 2,000-2,299 — reliable genus identification, probable species identifica-
tion; 1,700 — 1,999 — probable identification of the genus; 0—1.699 — identification failed.

Determination of acid formation activity. Two tubes of each culture were removed and put into a refrig-
erator for rapid cooling to prevent further acid production. Then, 10 ml of culture liquid was added to glass
flasks, and phenolphthalein was added as an indicator 1 drop.

The total acidity was determined by titration of decinormal alkali NaOH, which was added dropwise
from the burette to the retorts with the poured culture liquid until a stable pink stain appeared. The amount of
decinormal alkali that was used for titration corresponds to the amount of decinormal acid produced in 10 ml
of culture liquid [11].
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Data of acid formation activity, expressed in degrees Turner /°T/, was calculated by the formula:
°T=axkx10,

where a is the number of milliliters of 0,1M caustic soda solution to be titrated; k is a correction to the titer of
0,1M caustic soda solution; 10 is a correction factor for the mass of the analyzed sample.

The sensitivity of probiotic bacteria to antibiotics was determined by disk-diffusion test. From the test
cultures, the suspensions conforming to the optical turbidity standard of 5 units (with a microbial body con-
tent of about 1,5x10® CFU/ml) were prepared, 1 cm’ of the culture suspension was applied to each agar me-
dium dish, uniformly distributed over the surface by lawn method and slightly dried in laminar flow. Further,
the antibiotic discs of 5 pieces were applied to the surface of the nutrient medium seeded with a suspension
of lactic acid bacilli cells. Inoculated plates with discs were incubated at 37 + 1 °C for 48 h. The antibiotic
graph was formed by the diameter of the growth retardation zone of microorganisms. The study was per-
formed in triplicate and the results were expressed as arithmetic mean.

Results and Discussion

The studies carried out on cultural and morphological characters indicate their belonging to the genus
Lactobacillus, Lacticaseibacillus, Lactiplantibacillus, Limosilactobacillus. All isolated strains are gram-
positive rods, cells are located singly, in pairs, in the form of a chain, motionless, spores do not form
(Fig. 1, 2), catalase-negative (lactic acid bacilli do not have catalase, therefore, no gas formation was ob-
served in the sample with hydrogen peroxide). Colony morphology (Figure 3, 4) of isolated strains of lactic
acid bacilli are identified on solid nutrient medium MRS agar-1.

\ “\
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Figure 1. The microscopic drawing (100x) Figure 2. The microscopic drawing (100x)
of the isolated strain L.paracasei -28 of the isolated strain L. fermentum -18

Figure 3. Morphology colonies Figure 4. Morphology colonies
of the isolated strain L.paracasei -28 of the isolated strain L. fermentum -18

As a result of identification on the mass spectrometer of the presented samples it was L. acidophilus
(2 strains), L.delbrueckiisubsp. bulgaricum (2 strains), L.rhamnosus (7 strains), L. plantarum (2 strains),
L.paracasei (11 strains), L. fermentum (2 strains) — only 26 strains were revealed.

According to the Score values, the results indicate the accuracy of identification: Score values
2.300-3.000 are observed in 7 strains; Score values 2.000-2.299 are recorded in 15 strains; Score values
1.700-1.999 — in 4 strains.

Acid formation activity is a normalized indicator of biological activity of lactic acid bacilli and accord-
ingly a criterion for selection of lactic acid bacilli strains with high-active probiotic properties. The results
obtained in the study (Figure 5, 6) show good acid-forming ability in most isolated lactic acid bacilli
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strains. Strains of lactic acid bacilli, titrated acidity of which varies within 20—80 °T are considered inactive,
90-110° T — average activity, and 120 ° T and higher are considered highly active.

L. paracagei =35
L. paracazei -34
L. fermentum -18

L. plantaum -3

L. thamnosus-2

o4 26 28 100 102 104 106 108 110 112

Acidity '1°

Figure 5. Acid formation activity of lactic acid bacilli selected strains — average activity
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Figure 6. Acid formation activity of lactic acid bacilli selected strains — high activity

The resistance of bacteria to antimicrobial preparation is a characteristic feature of a particular strain of
the microorganism and this should be taken into account when selecting cultures, products and preparations
with probiotic properties used in biotechnology. In this regard, we have conducted studies to determine the
spectrum of antibiotic resistance of isolated strains of lactic acid bacilli, to various most common antibiotics
in medical practice.

The study found that 10 strains L.paracasei, 5 strains L. rhamnosus, 2 strains L. fermentum, 2 strains
L. acidophilus, 1 strains L. delbr. subsp. bulg. are metronidazole (5 pg/disc) resistant the following strains
are sensitive to antibiotic metronidazole L. paracasei — 36 (16 mm), L. plantarum -2/1- (8 mm),
L. plantarum -5-(10 mm), L. rhamnosus -24 — (11 mm), L. plantarum -2/1 — (8 mm), L. delbr. subsp. bulg.
-53 — (18 mm); 9 strains L.paracasei, 5 strains L. rhamnosus, 2 strains L. fermentum, 1 strains L. acidophi-
lus, 1 strains L. delbr. subsp. bulg. showed resistance to colistin (25 pg/disc), the following strains are sensi-
tive to antibiotic colistin L. paracasei — 4 (8 mm), L. paracasei — 36 (10 mm), L. plantarum -2/1- (9 mm),
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L. plantarum -5- (7 mm), L. rhamnosus -24 — (23 mm), L. plantarum -2/1- (9 mm), L. acidophilus -50-
(24 mm), L. delbr. subsp. bulg. — 54 — (12 mm).

Resistance was observed in 4 strains L.paracasei, 1 strains L. rhamnosus, 1 strains L. acidophilus to
cefuroxime (30 pg/disc), sensitive to antibiotic cefuroxime the following strains L. paracasei — 4 (23 mm),
L. paracasei -5/1- (23 mm), L. paracasei -12- (31 mm), L. paracasei — 36 (33mm), L. paracasei -38 -
(19 mm), L. paracasei -44-(33 mm), L. paracasei -48 -(22 mm), L. rhamnosus -1-(33 mm), L. rhamnosus -2-
(23 mm), L. plantarum -2/1-(17 mm), L. rhamnosus -3-(17 mm), L. plantarum -5-(20 mm), L. rhamnosus -
11-30 mm), L. fermentum -18-(18 mm), L. rhamnosus -24-(31 mm), L. rhamnosus -40-(45 mm),
L. plantarum -2/1-(17 mm), L. fermentum -38/1-(27 mm), L. acidophilus -50-(34 mm), L. acidophilus -52-
(17 mm), L. delbr. subsp. bulg. -53-(23 mm), L. delbr. subsp. bulg. — 54-(33 mm).

Most strains of lactic acid bacilli were sensitive to the following antibiotics (Figure 7, 8): levomycetin
(10 pg/disc), amoxyclav (10 pg/disc), benzylpenicillin (10 pg/disc), gentamycin (10pg/disc), tetracycline
(10 pg/disc), clindamycin (10 pg/disc), ciprofloxacin (30 pg/disc).
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Figure 7. Antibiotic sensitivity of strains L. rhamnosus,
L. plantarum, L. fermentum, L. acidophilus, L. delbr. subsp. bulg.
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Conclusions

As a result of the studies carried out it can be concluded that it is impossible to judge with confidence
the species homogeneity or heterogeneity of the culture by morpho-cultural characters, since the shape and
size of microbial cells, the shape of the lactic acid bacilli colony varies markedly. Factors such as culture
conditions, bacterial growth phases, and others inhibit the work of the researcher. Our research has shown
that using MALDI-TOF-MS analyzes has become a part of the daily practical work of a microbiologist in
identifying lactic acid bacilli, and even surpasses the (classical) methods of microbiological identification
previously used by us in terms of speed and reliability.

According to literary data [12], in vitro lactic acid bacilli sensitivity tests are still poorly standardized.
The evaluation of antibiotic sensitivity of these bacteria is extremely difficult, because the size of the zones
recommended for other bacteria are not applicable to them. To these reasons are added specific conditions of
cultivation: enriched medium, complex composition of the atmosphere, prolonged incubation.

Domestic microbiologists K.Kh. Almagambetov, I.S. Savitskaya et.al. do not give the clear criteria for
the classification of strains of lactic acid bacilli to sensitive or resistant [13]. Therefore, empirical concentra-
tions in the antibiotic disc (pug/disc) that delayed the growth of at least one of the strains studied were select-
ed as boundary minimum inhibitory concentrations (MIC).
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K. Amupxanosa, P. boneesa, C. AxmeToBa,
A. Tyskosa, C. Koxaxmeros, A. Kymryryiosa

Kaparanabl 00J1bICHIHAA OHAIPUIETIH CYTKBIIIKBLIABI OHIMIEPAeH
06JIiHIN aJIBIHFAH CYTKBIIIKBLIABI 0alWLIaJapAbl HAeHTHPUKAUAIAY
YILIiH MaJIId MacC-CEKTPOMETPUSTHBI KOJJIaHy

Kasipri yakpITTa MHKpPOOpraHU3MIEpHAi HACHTHQUKAMSIAYIBIH JOCTYPi OAICTEpiHIH OpHBIHA IKeIeml-
omicrep Kosmanetyna. MALDI-TOF MS xeMeriMeH Macc-CIIEKTPOMETPHUSUTBIK ONICTI KOJJIAaHy KbBICKA
Mep3imMzie OpTYPIi MHKPOOPTaHM3MJEpAlI HAKTHl TyplAe HISHTH(UKAIMsIayra MYMKIHOIK —Oepeni.
CYTKbILIKBUIABL OaKTepHsuIapAbl MACHTHGHMKALUAIAY YIIH KOJIAAQHBUIATBIH KJIACCHKAIIBIK OICTep yY3aK
YaKbITTBl KaXeT ereii. MaTpuuaiblK Jia3epiik AecopOuMsuIbl MOHM3ALMSIBIK OJICeHIIpiIreH Macc-
cuekrpomerpus (MALDI-TOF MS) TexHOJIOTHACHIHBIH IMaiina OOJybl CYTKBIIKBUIABI OakTepHsuIapabl
3epTTey OOibIHINA KYMBIC IpoLecTepiHe eneyni esrepictep enrizgi. Makanana Kaparanabl 0OJBICBIHBIH
OpTYpIi aygaHAaphlHIA OHAIPIIETIH CYT KHIIIKBUIABI ©HiMAaepAeH (aipaH, KbIMBI3, allbIFaH KeXe, KYpT,
cy30e, ipimMIIiK) GeiHIN aNbIHFAH CYTKBIIKBUIAB! OalliuIagapaslH MOPGOIOTHSIBIK, JAKbIIIBIK KaCHeTTepi,
KBIIIKBUT TY3y KabijeTi, aHTHOMOTHKTEpre Ce3IMTANIBIFBIHBIH 3epTTeyiepl KapacTblpburrad. besinin
QIBIHFAH CYTKBIIKBUIIB! OamunianapAblH IITaMIAPBIHBIH TYPJIIK THICTUITH HASHTH(QUKAIMIAY Macc-
ciektpomerpain  MALDI-TOF xemerimMen kyprizingi. Mopdosiorusuiblk jkoHE MaKbULABIK —Oenrimepi
OoiipiHIIa OKYpri3inreH 3eprreynep onapuasiH Lactobacillus, Lacticaseibacillus, Lactiplantibacillus,
Limosilactobacillus TybICTaCTBIFbIHA JKaTATHIHABIFBIH KOPCETTi. 3epTTeyre ajblHFaH YiriiepaeH OesmiHim
QIbIHFAH CYTKBIIIKBULABL OauMiuiajgapabl Macc-CHEKTPOMETple HACHTU(HUKalusiay HOTWkKeciHze: L.
acidophilus (2 mramm), L.delbrueckiisub sp. bulgaricum (2 mramm), L. rhamnosus (7 mramm), L. plantarum
(2 wramm), L. paracasei (11 mramm), L. fermentum (2 mramMm) aHBIKTaIABL Score values MoHzepiHe colikec
QIBIHFAH HOTIKENEP HICHTH(HUKAIMSIHBIH JNIIITH KOPCETTI.

Kinm coe30ep: cYTKBIIKBUIIBI Oaruiuiaiap, MTaMM, ASHTH(GHKAINS, JaKbUITAHIBIPY, MacC-CIIeKTPOMETPHS
(MALDI-TOF MS), CYTKBIIIKBUIABI OHIMIEP, MOP(HOIOTHS, KOPEKTiK OpTa.

K. Amupxanosa, P. boaeeBa, C. AxmeToBa,
A. Tysikona, C. Koxaxmeros, A. Kymyrynosa

MAJIIA macc-cieKTpoMeTpus 1 HAeHTH(PUKAUI
MOJIOYHOKHUCJIBIX MAJT0YEK, BbIACJIEHHBIX U3 MOJOYHOKHUCJBIX IPOAYKTOB,
npousBoauMbIX B Kaparananuckoii o6aactu

B Hacrosmiee Bpems KiIacCH4eCKUE METOIbI HMIACHTH(PHUKAIMM MHUKPOOPTaHM3MOB 3aMEHSIOT JKCIIpecc-
MeTozbl. Macc-cnekTpomerpuueckuil Meron npu nomowmwd MALDI-TOF MS no3BonseT B KpaTKHE CPOKH
JOCTOBEPHO HACHTHU(PHIMPOBATH Pa3HOOOPAa3HBbIE MUKPOOPTAHHU3MEI, UTO SIBISIETCS HEOCIIOPHMBIM IIPEHMY-
IIeCTBOM B paboTe M MO3BOJSIET OBICTPO HIACHTH(HUIMPOBATE MHOXKECTBO MUKPOOPTAaHH3MOB 332 KOPOTKOE
Bpems. Kilaccudeckue MeTonbl HACHTH(GHUKAINE MOJIOYHOKHCIBIX OaKTepHi, OCHOBAaHHBIE Ha UX KYJIHTHBH-
poBaHUH, TPeOYIOT JUIMTENFHOTO BPEMEHH IS CBoeH peanm3anud. [losBreHne MaTpH4HON Jla3epHOH Ie-
COpOLMOHHOI MOHU3ALMOHHON BPeMANpPOJIETHOH Macc-ciekTpomerpun (MALDI-TOF MS) BHecno Gomnbiue
HU3MEHEHHs B paboume MpoIecchl MO MCCIEJOBAaHUIO MOJOYHOKHUCIBIX OakTepuil, He uMes cede paBHBIX IO
CKOPOCTHBIM XapaKTepHCTHKaM. B craTbe mNpeAcTaBIeHO HU3y4eHHE MOP(OIOrHYECKUX KYNbTYpPaJIbHBIX
CBOHCTB, a TaKKe KHCIOTOOOPa3yrome CIOCOOHOCTH M aHTHOMOTHKOYYBCTBUTEIBHOCTH MOJIOYHOKHCIIBIX
TIaJIOYEK, BBIIEJICHHBIX M3 MOJIOYHOKHUCIBIX IPOAYKTOB (alipaH, KyMBIC, allIbIraH KOXe, KypT, cy30e, TBOpor),
TIPOM3BOJMMBIX B pa3HbIX paifoHax Kaparanmunckoit o6mactu. OnpeneneHue BUIOBON IIPHHAUICKHOCTH BbI-
JICJIEHHBIX I[ITAMMOB MOJIOYHOKHCIIBIX IAJO4YeK MPOBOAWIM ¢ wucnoib3oBanueM MALDI-TOF wacc-
criekTpomerpa. I[IpoBefeHHbIe HCCIENOBAHMS 0 KyJIBTYpaIbHO-MOP(OIOTHIECKIM MPU3HAKaM CBUICTEINb-
CTBYIOT O MNPHHAWISKHOCTH uX K poay Lactobacillus, Lacticaseibacillus, Lactiplantibacillus,
Limosilactobacillus. B pe3ynbrare MACHTU(QHUKALUK HAa Macc-CIEKTPOMETpEe B MpPEACTaBICHHBIX 00Opa3uax
Obuto BBIABICHO: L. acidophilus (2 wramma), L. delbrueckiisub sp. bulgaricum (2), L. rhamnosus (7), L.
plantarum (2), L. paracasei (11), L. fermentum (2). B cooTBeTcTBUY CO 3HaUeHHEM Score values pe3ynbTaThl
CBHIETEIHCTBYIOT O TOYHOCTH UICHTH()UKALIIH.

Kniouesvie crosa: MOJOYHOKWCIBIC TIAOYKH, INTAaMM, WACGHTU(QHKAIWSA, KyJIbTHBHPOBAaHUE, Macc-
criekrpomerpust (MALDI-TOF MS), MOTOYHOKHCIIBIC TIPOIYKTHI, MOP(HOIIOTHS, TUTATENbHAs Cpea.
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Epecek ereyKyipbIKTapabIH KYPEriHiH OH KaK KapbIHIIIA MUOKAPAbIHBIH
KU BIPBLIFBIIITHIFBIHA CEPOTOHUH MEH A/IPEHAJUHHIH KOFApPbLJIaFaH
KOHIIEHTPAIUSIAPBIHBIH Jcepi

COHFBI JKbUIIAPBI aF3aHbIH (U3HONOTHSIIBIK )KOHE TIATOJIOTHSUIBIK IpoLecTepine ceporonunHiH (S-HT) perni Men
OHBIH 9CEp €Ty MeXaHW3MepiHe aca KeHin Oemiin kenmemi. CEepOTOHHHIIK KYHCHIH KaJBINTHI JKaraaiaaH
aybITKybl aTEPOCKIICPO3, apTEPUSUIBIK TUIEPTEH3MS, XKYPEKTIH HIIEMUSUIBIK aypyblH TYyIbIpyblHa ceben
00JaThIHBI KEHIHCH TAJIKbUIaHY/a. BYriHri TaH#a CYTKOpEKTiiep MeH aJamIapAblH MHOKap/IbIH/A aHBIKTAIFaH
CEpOTOHMH PEeLeNTOPJIApEIHBIH eKi Typi 6enrini — 5-HT2 sxone 5-HT4. XKypek xp3Merin 6ackapaTbH HETI3ri
MeXaHM3MIepaiH Oipl KapAHOMHOIMTTEPIIH aJpeHOpeLenTopiapblHa KaTeXOJIAMUHACPAIH ocep eTyiMeH
OaifTaHbICTEL. AlaM MEH >KaHyapJIapZIbIH XXYpeTiHae KapIHMOMHOLUTTEpAIH >KUBIpsUTybiHA 1, B4 sxoHe alA
aJpeHopenenTopiapsl  Karbicagsl. CepoTOHHH MeH aJpeHalMH (U3HOJOTHSUIBIK IIPOLECTEPiH peTTeyI
MOJYJIATOpIIapB! OOJIBIN, MATOJOTHS JKar[aiblHIa aypy/blH JaMyblHa BIKIAJ €TeTiH (akropiapra aliHamabl.
Epecex  yprambl  ereyKyHpBIKTapIblH  MHOKAPABIHBIH ~ CEPOTOHHH  MEH  aApeHaJMHHIH  Typii
KOHLIEHTPaLMsIIapbIHA XKUBIPbLTY KYLIIH in vitro 3epTTey OapbIChIHAA aHbIKTaAbIK. HoTrKeciHae, CepOTOHHHHIH
KOHIIEHTPAIUSACHIHBIH KOFApbUIaybIMEH OH KapbIHIIAHBIH MUOKAp/bIHAA J03aFa TOYeNIl OH MHOTPONTHI ocep
Oaiikanapl. CepOTOHMHHIH COHFbl KOHLEHTPALMACBIHA OH KaK KAapbIHIIAHBIH JKUBIPbULY KyIUi aJFallKbl
KOHLICHTpaLUSCBIMEH CcalbICThIpraHna 48,3 % okorappularaH. Ajalifa, aJpeHaluH KOHLIEHTPALUSACHIHBIH
JKOFapbUIaybIMEH OH HMHOTPONTH  peakuus — oncipedmi. AnpeHamuuHiH — Makcnmanasl 10,0 mM
KOHIIEHTPAIMSICHIHA aJIBIHFBI KOHIIEHTPAIMSCHIMEH calbIcThIpranga 10,4 % Tepic HHOTPONTHI acep OalKaiIbL.
Ocslnaiima, KYpeKTeTi CepOTOHHHIIK PEleNTOpIapAbIH Tapalybl MeH (DyHKIMOHAIABI peii aapeHeprHsUIBbIK
peLenTopiIapMeH colikec 0oca Jia, KapIMOMUOLUTTEP i CEPOTOHIH MEH aJIpeHAIMHIe HHOTPOIThI PEaKLIHACH
opTypJti 6O IBL

Kinm ce30ep: CepOTOHWH, aJpeHANMH, MHOKapH, XYpPeK, KapIUOMHOLMT, ETeyKYHpBIK, MHOKapATHIH
JKUBIPBUIFBIITHIFBI, PELIETITOP.

Kipicne

Kypek KpI3MeTiH Oakpuiay SKCTpakapAualibl KYWKEMEH, TYMOPAIIBIK 9CEplIepMeH, COHJaii-aK
JKYPEKIIIUTIK  KYPBUIBIMIAPABIH KATBICYBIMEH JKy3ere acwIpbuiafbl. CYTKOPEKTUIEPOiH JKyperi Typii
JUraHzanapMeH e3apa OpEKETTECETiH >KOHE KacyIIAilIimiK cUrHayn Oepy JKYHeciH icke KOcaThbIH THIMIi
PEIENTOPIBIK JKyHeMeH jkaOapikTanFaH. JKypek KbI3METiH OacKapaThlH HETI3TT MeXaHM3MJICpHiH Oipi
KaTeXxOJaMHHIEP/IIH KapJUOMHUOIIMTTEP IIH aIpeHOPELENTOpIapbiHa acep eTyiMeH OaitnanbicTel [1; 2]. Axam
MEH >KaHyapJIapAslH kyperiane fl-ampenopeneniropnap (AP), B2-AP, B3-AP xone P4-AP memece atumTi
B1-AP, connaii-ak anbdal-AP xone anbda2-AP Oap exeni 6enrini. XKypekriy mamamen 90 % B-AP, kanran
10 % al-AP xypaiimel. Bl-ampeHopeuentopiap CYTKOpeKTinepAiH Xyperinge P2-AP kaparanga xwui
ke3meceni (75 %:25 %) [3]. B1-AP oH WHOTPONTHL, XPOHOTPOMNTHI, APOMOTPONTHI KSHE OATMOTPOMTHI
ocepIiepiiepAi KaMTaMachl3 €Te OTBIPHII, KYPEKTiH )KYMBICHIH OenceHnipeni. by penentopnapasiy acepineH
MHUOKApATBIH KHUBIPBUTY KYIIi, KYPEK COFY JKUUII apTaabl, KYpeK OYIMIBIK eTiHIH OTKi3rimTiri MeH
KO3FBIIITHIFBI YKOFApbLIai bl [4].

CeporonnH Hemece S-ruapokcutpuntamud (5-HT) — MeMOpaHanbIK pelnenTopiiapMeH OailylaHbICy
apKbLIBI ©31HIH TYPJi (U3HOIOTUSIBIK SPEKETTEPIH KOPCETETIH ar3aaa KeH TapajfaH OMOIreHIi MOHOAMMH.
JKypek-kanTaMbipiap kyiheciHig Kpi3MeTiH perteyae S-HT1,, 5-HT2 xone 5-HT3 penenTopiapbl MaHBI3IbI
poib aTKapaasl. KapanomMuonuTrepae MUOKapAThIH KUBIPBUIYBIH peTTeyre KaTblcaThlH 5S-HT4 xone 5-HT2p
CEpOTOHUHHIH perenTopiaaphl TAObUFaH [5].

Ceporornnn 5-HT2 penentopiapsl apKbUIBI SMOpPHUOTECHE3 TMpOIeci OaphICBIHIA HEHEHPOHAIIBIK
TIHJEP/IiH 6CYIHIH MaHBI3/IbI pETTEYIIiCi 00k Ta0buTa bl ThIKaHAapABIH MEOKapabiHaa S-HT2, xone 5-
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HT2p penentopnapbIHbIH dKcnpeccusichl MopdoreHe3nin Oencenai ¢aszamapbl Ke3iHae iCKe KOCHUIATBHIHBI
Oaitkanran. ConpiMeH Katap, 5-HT2p penenrtopnapsr 5-HT7 perentopiapbiMeH Katap ereyKYUPBIKTapIbIH
OKIIE KOHC KOPOHAPJBIK apTePHsUIAPBIHBIH OOCAHCHIHYBIHA KaTbicaabl. Ereykyiipeikrapaa S-HT2,
PEIENTOPBIH BIHTATAHIBIPY OapBICHIHIA KYPEK COFY JKHIJITT MEH KaH KbICBIMBI JKOrapbuiaiinbl. JKypek-
KaHTaMmbIp >kyHeciugeri 5-HT2p cepoTOHWH pelenTopiaphIHBIH ocepl OKIEe apTeprsUIaphlHIa, JKYPEK
KaJIKaHITaapelHaa aifkea Oaiikananbl. Oceinaiinra, 5-HT2g penentopiapsl )XypekTe, IaleHTana, oKmnene,
OyHpekTe, ilEKTep/e KOHE acKa3aHJla, COHBIMEH Karap a3faraH JOpeKele ajJiaM MUBIHIA KEH TapajFaH
[5; 6].

CepoTOHHMH perenTopiapbl MEH aJIpeHOPENEeNnTOPIapAbIH MHOKAPATHIH JKUBIPBITY KBI3SMETIH JKY3ere
aceIpy KE3iHIETi >KacyIIaillJlik CHUTHaN Oepy »oJmapbl ykcac OoybIl TaObuiaAbl. JlereHMeH, MHuoKap
KUBIPBUTYBIHBIH 03repyi 5S-HT/5-HT2p sxoHe ampesHeprusuiblK pelenTopiiapiblH apachlHa maijaa OoNFaH
CUTHAJIIapAbIH KUBUIBICYBI HOTIKECIHIE OPBIH aJaThIHBI TOJIBIK aHBIKTATYbl KEpeK.

3eprrey Makcatbl: Wistar TYKBIMAAC €pECeK YpFallbl ereyKyHpbIKTapAblH KYPETiHIH OH JXakK
KapBIHIIACHIHBIH KHUBIPBUTYbIHA CEPOTOHHH MEH aJ[pCHAIMH KOHIICHTPAIMIAPBIHBIH 9CEepiH 3epTTel, 63apa
CaJIBICTBIPMAJTBI TaJIIAy JKacay.

3epmmey mamepuanvt men a0icmepi

3eprrey KyMmbICTaphl Ka3zaH MEMJICKETTIK MEAWIMHA YHUBEPCUTETIHIH KAIBINTHl  (DU3HOIOTHS
KadeIpachIHBIH FEUTBIMHA 3€PTXaHACBIHAA KYPTi3iiIi.

MuoxapaTBIH KUBIPBUTYBI Wistar TYKbIMAAC €peceK Ypralibl ereyKYHPBIKTaPBIHBIH JKYPEKTEPiHIH OH
KaK KapbIHIIACHIHBIH JKOJIAKTApBIHAA in Vitro SKclepuMeHTiHAe 3epTrenai. OH JKaK KapbIHIIaHBIH
MUOKaP/IBIHBIH JKOJIAKTAPBIHBIH KHUBIPBUTY KYIIiHIH peaknusuiapbl cepoToHuHHIH (Serotonin hydrochloride,
Sigma, AKII) »xone anpenanunHid (Adrenaline, Sigma, AKII) 0,1 mM, 1,0 mM xone 10,0 mM
YKOFapbUIaFaH KOHICHTpaIsIapbIHIa OaralaHIbl.

Hapkos peringe yperan (800 wmr/kr) xonmaHbUIAbl. ETeyKyHpBIKTBIH JKyperi aiblHBIN, OTTETiMEH
KaHBIKKAaH XYMEIC epiTinaici 6ap [letpu TabakmackiHa opHANACTHIPHLULAEL. OH *aK KapbIHIIIAHBIH MHOKap-
IBIHAH Y3BIHABIFEI 2—3 MM koHe amamerpi 0,8—1 MM OonaTelH KojlakTap maWbiHaanael. [Ipemapar Oip
YIIBIMEH KYII JaTYWTiHe, eKiHIII YIIBIMEH — TipeK HYKTECiHe TiriHeH OeKiTiii, coJaH KeiiH op mpemnapat
25 MJI KYMBIC epiTiHfici Oap jkeke pesepByapra O0aTeipbuiabl. 400 M TUCTHIICHTEH CYFa KEIICTIH JKYMBIC
epitinaicinig Kypamsl (rp.): NaCl — 3,2, KCl — 0,12, CaCl, — 0,12, MgCl, — 0,05, NaHPO, — 0,016,
ackopOuH KeIKeLIE — 0,019, rmoko3za — 0,8.

CepoTOHHMHIE JKOHE aJpPEHAIIMHTE JKayan pPeTiHJE KHUBIPBUTY KYIIiHIH PEaKIVSICHIH 0acTaIKhl
KOPCETKIIITIH MaibI3bl peTiHAe ecenTeiai. MHOKapAThIH JKUBIPBIIY KyIIiH Tipkey «AcqKnowledge 4.1»
OarmapiraMachIHBIH KeMerimMeH xyprizinmi. Curnanmap «Elf» 6armapmaMackiHBIH KOMETIMEH OHACII (aBTO-
pel A.B. 3axapos).

Toxipube HOTHKEIEPiH CTATUCTHUKANBIK Taljay KYMBICTAphl jkeke KoMmmbioTepae «Microsoft Office
Excel 2016» xoHe «Statistica V.6.0» OarmapiamanapblH KOJJaHAa OTBIPHIT KYpri3uimi. CTaTHCTHUKAIBIK
eHIey M, m oHe O aHBIKTayMEH XXYPTi3iii, albIpMalIbUILIKTapABIH PacThIFbl CTHIONEHTTIH t-KpUTEPHiti
OoiibIHIIA ecenTenti. AWBIpMaIIBUIBIKTap KpuTepuiii p<0,05 OGosraH >karmaiina ceHiMi AeT caHaJIbI.

3epmmey Hamudicenepi sHcaHe OHbl MANKbLIAY

ToxipuOeHiH HOTHXKeCI OOWBIHINIA €PECeK YPFallbl ereyKYUPBIKTAPBIHAA CEPOTOHWH KOHIICHTPAITASCHI
KOFapbUIaFaH CalblH, OH >KaK KapbIHIIAHBIH MHOKAapIBIHBIH >KUBIPBUTY KYIIl KOHLEHTpalusra COWKec
XKOrapbutaybiMeH Oaiikanapl. CepoToHuHHiH anramkel 0,1 mM ngo3acklHa MHUOKAapATBHIH >KUBIPBUTY KYILi
94,8 % sxorapputarad. Exiamn 1,0 mM 5-HT go3aceiHa *KUBIPBUTY KYIIII aFaIliKbl T03aMEH CallbICThIpFaH/Ia
21,1 % xetepinren (p<0,05). CepoTonunHiH xoraprsl 10,0 mM KOHUIEHTpaLUHUICHIHA KYPEK KAPBIHIIACHIHBIH
WHOTPONTHl ~ PEaKUusIChl TeMeH KoHueHTpamusmeH 0,1 mM  cansicteipranga 48,3 %,  exiHmi
KOHIIEHTpaIsIMeH canbicTipranna 34,4 % sxorapsiiarad (p<0,05) (1-cyp. A).

AnpenanuaHiH 0,1 mM KOHIIEHTpanusIChIHA )KYPEK KapbIHIIACKIHBIH XHUBIPbLTY Ky 63,8 % KepceTTi.
OH >kaKk KapbIHIIAHBIH >KUBIPBUTY Kyl aipeHanusHiH 1,0 koHHeHTpanusicbiHa 124,2 % sKorapbuiaraH.
AJpeHaNMHHIH ajfallKbl >KOHE COHFbl KOHILEHTpAIMsUIapblHA O KUBIPBULY KYLIIHIH CaJIbICTBIPMAbl
aitpipMambuTBIFeI 42,5 % xypans! (p<0,05) (1-cyp. B).
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Eckepty: * — GipiHII KOHIEHTPAUIMEH CANBICTRIPFAHIAFbl CTATUCTHUKAIBIK MaHbI3bl alibipMamibuIbikTap (*p<0,05)

1-cypert. Epecek ereykyipbeikrapaa cepoToHuHTe (A) KOHE aJpeHaTHTe
(B) MHOKapATHIH KUBIPBUTY KYIIIHIH PEaKIHsCHI

EreykyHpbIKTapAbIH KYPETriHiH OH KaK KapBIHIIACBHIHBIH JKUBIPBUTY KYIII CEPOTOHHMHHIH ajFallKbl
0,1 mM KoHIeHTpasIChIHa KayaObl aapeHaiuHre kaparanma 32,6 % (p<0,05) >xorapbel. AnpeHalInHHIH
eKIHII KOHIEHTPAIMIChIHA MUOKAPITHIH JKUBIPBUTY KYIII CEPOTOHWHHIH ScepiMeH caibIcThIpraHaa 3,2 %
xorapsl OonraH. Conrbl 10,0 mM KOHIEHTpauusia KapblHIIAHBIH JKUBIPBUTY KYLI CEPOTOHHMH dcepiHe
183,3 % xorapbutaraH. AjpeHanuHHIH OyJl KOHIEHTPAUMACHIHA EreyKYWPBIKTapAbIH JKYPETiHiH
KapBIHIIACHIHBIH KuUbIpbLTy Kymii 111,2 % xypazasl. JKorapsl KOHIEHTpausiapia CEepOTOHHH MHOKapITHIH
KUBIPBUTY KYILIH )KOFapbUIaTKaH 0oJjica, agpeHaluH KepiciHIle TOMEHIETKEH (2-cyp.).
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Eckepry: * — OacTa OHMEH CaJIBIC aHIarbl CTATHCTHKA aHBI3IBI a ap (*p<0,05

2-cyper. Epecek ereykyHpbIKTapia CEpOTOHUHTE KOHE apCHAINHIEe
MHOKapATHIH >KUBIPBITY KYIIiHIH CaJIBICTBIPMabl PEaKIUsICHI

Kopvimuinowbt

EreykyiipeikTapia CEpOTOHUHHIH OCEpiHE XYPEK KAPBIHINACHIHBIH JKUBIPBUTY KYII KOHICHTPAITHS
MOJIIIEpPiHe  TOyeJli  JKOFapbUlaybIMeH  Oaikanmabl.  Anaiina, aJpeHadvH  KOHIEHTPALUSICHIHBIH
JKOFaphUIaybIMCH MHOKApATHIH OH HWHOTPOITHI ocepi oicipenmi. AnpeHanmHHIH eH xkorapsl 10,0 mM
KOHIICHTPAIMACHIH CHTI3reH Ke3lle TepiC MHOTPONTHI ocep Oaiikamabl. OChIHIAN Tepic o9Cep/iH TyBIHAAYHI
aJIpCHANIMHHIH aMaJ]aH ThIC )YPEK MUOKAPIBIHBIH JKYMBICHIHA KYKTEME TYCipyiMeH OailnaHbpICThl Oomap.
MyMKiH, NPECHHANTHKAIBIK 02 aapeHOPEICHTOPIAPLIHBIH OCEpPiHEH CHHANCTApJaH HOpaIpCHATHHHIH
IIBIFAPBLUTYBIH a3aTHII, COJ apPKBUIBI )KYPEK COFY KYIIIl TOMECHJIETCH.
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JKypekrteri cepOTOHHMHIIK pelenTOpJapIblH Tapalybl MeH (DYHKIHMOHAIABI Peili alpeHEPTUSIIBIK
perenTopiapablH PojIiH KaTalaWThIHBIH aTam eTyre Oomambl. ol-agpeHeprsuiblK penentopiapsl S-HT2
perenTopiapbl CUIKTBI KiIacCUKaNbIK Typae Gq/muaruiriuieput/uao3sutontpucdocedarnes, an oera (B1,
B2, B4) ampenopenentopnapel 5-HT4 penenropnapeia ykcac Gs/aJeHMIATIMKIA3aChIMEH OailflaHBICKAH.
Penenrropimap  kacymaimiirik — €KiHINI PeTTIK xabapIiblapMeH opeKeTTecemi, aram aiTkaHma, A
nporenHkuHa3a MeH C MpOTeNHKWHA3a, CoHnai-aK kuHazanap Tykeimaackl GPCR kunrazanapmen (GRK). G
AKyBI3BIHBIH JUCCOIMAIIMSCKH aJICHIIATIIMKIIa3aHbI OCICSHIIPII, HOTIKECIHAE alcHO3UHTpU(OChaT IUKIITIK
afeHo3uH MoHodocdarbiHa aifHananbl. Lukinik ageHo3nH MOHO(OCHhATHl aKybI3 KHMHA3AaChIH OCJICEeHIipiIl,
HOTIXKeciHe L-TunTi Kanmplimid apHanapbl GocdopiaHaasl, COHBIH apKachlH/Ia jKacyllara KeleTiH KaabIni
aFbIHBIH TyIbIpansl. Docdoamnscrepasa NUKIIIK aeHO3MH MOHOGOC(hATHIH HHAKTUBAINSIIAY apKbUIbl OHBI
5-AM®-ka aifHanapIpansl. Kanpiwii capkomia3ManblK PETHKYJIYMHBIH PHAHOIUHJIK PELENTOPIapbiH
OeIJICeHIIPIT, KaTBITUHAIIH IIBIFAPBUTYRIHA oOKeeai. MHOKapATEIH HHOTPOIITHI KBI3METI Kap IHOMHUOIIMTTEPIIH
Ca*" tuimmi IIBIFAPBUTY KabieTiMeH aHbIKTaIas (4, 5, 7].

bi3min 3epTTeyiMi3 KepCeTKeHIEeH, CEpOTOHMH MEH aApPCHAIMHHIH KYPEKTeri pPeLenTOpIbIK
KACYIIAINIUTIK JKOJNJAphl YKcac OOJIFaHBIMEH €peceK ereyKYHPBIKTapIblH OH KapbIHIIA MHUOKApPIbIHBIH
WHOTPONTHI KBI3METIHE CEPOTOHMH MEH aApCHATMHHIH KOHIIEHTPANFUIAPhIHA OPTYPJl ocep eTyiMeH
OalKanabl.

Byn ocymeic «Emwexmezi 6ananapoa eoxknenix 2unepmensusinbl epme OUAeHOCMUKALAY 0iCi
KAUHUKATBIK-u3uonocusvly Heeizoeyy ammol Ne AP05136034 sviivimu ocodba HezizinOe Spanmmbik
KapoicolianobipyOar Koaoay manmeol.
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M.K. Axmerosa, P.P. Hurmatynnuna, ®@.A. Munny6aesa, I'.M. TrikexanoBa

BinsiHue BO3pacTalOIUX KOHIEHTPAIIUI CEPOTOHUHA W aJ[peHaJMHA Ha
COKPATMMOCTh MHOKAP/a MPABOI0 ’KeJTyT04Ka CepPAIa B3POCIBIX KPbIC

3a mocienHHEe TOABI B HCCICIOBAHUSX O POJH CEPOTOHMHA B (DM3HOJIOTMYECKHX MU IATOJOTMYECKHX
Iporeccax OpraHu3Ma U MEXaHH3MOB €ro AeHCTBHS oueBHieH Iporpecc. OnpeneneHa poib CepOTOHHHOBOK
CHCTEMBI B Pa3BUTHUH TaKHWX 3a00JIeBaHMH, KaK aTepOCKIICpPO3, apTepHaibHas TUIEPTEH3Us, UIIeMHYecKas
OonesHp cepana. B Muokapne MIICKONMTAIOIMX UM 4YEJOBEKA BBIABJICHO JBA THUIA CEPOTOHHHOBBIX
peuentopoB (5-HT2 wu 5-HT4). J[lesrenpHoCTh cepAala TakKe KOHTPOJIUpYETCS TMPH BO3AEHCTBUU
KaTeXOJIAMHHOB Ha aJpEHOPELECNTOPbl KapJUOMHOLMTOB. B cepilie 4enoBeka M KMBOTHBIX B COKPAILCHUH
kaparoMuonuToB yuactByior B1, B4 um alA agpenopeuentopbl. CepoTOHHH BMECTe C aJpCHAINHOM
SBJISIOTCA ~ PEryIiTopaMH M MOAYIATOpaMH  (DU3HOJOTMYECKHX mpoleccoB B opranusme. Ilpu
TIATOJIOTUYECKUX COCTOSHHUSAX OHH MOTYT CIIOCOOCTBOBATh Pa3BHTHIO CEPIACYHO-COCYIHCTBIX 3a00JICBaHUM.
B nccrienoBanmsax Mo COKpaTUMOCTH MHOKApPJa in Vitro y B3POCIBIX KPBIC B PE3yNIbTAaTe SKCIEPUMEHTa ObLIO
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MOKAa3aHO, YTO TMPH MOBBIIIEHUH K0 KOHIEHTPALUY CEPOTOHMHA, B 3aBUCHMOCTH OT J03bl, HA0II0]a1ach
TIOJIOKHUTENbHAST HHOTPOIIHASL PeaKkUusl Ha MHOKapJ NMpaBoro skemynouka. Ha mocnenHioro KOHIEHTpALHIo
CEpOTOHMHA CHJIa COKpAIIEHHs IPaBOro >KelyJAouka ysenuumuack Ha 48,3 % MO CpaBHEHHIO C MEPBOit
KoHIleHTpanueil. OfHaKo ¢ yBEeIMYECHUEM KOHLEHTPALUKU apEHAIMHA [1O0JIOKUTEIBHBI HHOTPOIHBIM OTBET
ocmabeBan. Ha MakcmManbHyro KoHIEeHTpauuio azapeHanuHa 10,0 mM HaGmonancs OTpHIATEIbHBII
HHOTpONHEIH 3¢ dext Ha 10,4 % 1o cpaBHEHUIO ¢ HAYAIBEHOH KOHIeHTpanuel. TakuM 0Opa3oM, HECMOTpS Ha
TO, 4TO paclpefeieHre U (GYHKIUH CEPOTOHHHEPTHMYECKHX PELENTOPOB B CEpAle IMOBTOPSIOT POib
aJ[peHepPrUYeCKNX PELENTOPOB, HMHOTPOIHAS PEaKIHs KapAHOMUOLHMTOB Ha CEPOTOHHH M aJpeHaluH
pas3audHast.

Kniouesvie cnoea: cepoOTOHMH, aapeHANUH, MHOKapA, CepAlle, KapAMOMHMOLUT, KpbIca, COKPAaTHMOCTb
MHOKapJia, peLenTop.

M.Zh. Akhmetova, R.R. Nigmatullina, F.A. Mindubayeva, G.M. Tykezhanova

Effect of increasing concentrations of serotonin and adrenaline on contractility
myocardium of the right ventricle of the heart of adult rats

In recent years, progress has been evident in studies of the importance of serotonin in the physiological and
pathological processes of the body and its mechanisms. The role of the serotonin system in the development
of diseases such as atherosclerosis, arterial hypertension, and ischemic heart disease is largely discussed. In
the myocardium of mammals and humans, two types of serotonin receptors (5-HT2 and 5-HT4) have been
identified. The activity of the heart is also controlled by the action of catecholamines on the adrenergic recep-
tors of cardiomyocytes. In the implementation of the contraction of cardiomyocytes in the hearts of humans
and animals, there is also activation of adrenergic receptors, such as B1, 4 and alA. Serotonin and adrena-
line are regulators and modulators of physiological processes in organism, which, under pathological condi-
tions, turn into factors contributing to the development of the disease. In studies on myocardial contractility in
vitro, in adult rats, we found that with an increase in each concentration of serotonin, depending on the dose,
a positive inotropic response to the right ventricular myocardium was observed. The effect of serotonin at the
last dose on the force of contraction of the right ventricle compared with the first dose increased by 48.3 %.
However, with an increase in the dose of epinephrine, the positive inotropic response weakened. At the max-
imum concentration of 10.0 mM epinephrine, a negative inotropic effect of 10.4 % was observed compared to
the previous concentration. Thus, despite the fact that the distribution and functional role of serotonergic re-
ceptors in the heart repeats the role of adrenergic receptors, the inotropic response of cardiomyocytes to sero-
tonin and adrenaline is different.

Keywords: serotonine, adrenaline, miocard, heart, cardiomiocyte, rat, myocardial contractility, receptor.
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K n3ydenuro neHogiopbl TYpaHIr0BbIX PeJMKTOBBIX
peAKoJiecuii cpeaHero TeueHus p. Colpaapbu

B cTaTthe mpuBeeH CNHCOK BUAOB LEHO(IOPHI TYPAaHTOBBIX PEIMKTOBBIX pefKonecuii noauHsl p. Colpaapeu
B npezenax Kespimopaunckoit obnactu. OH cocTaBlIeH HAa OCHOBE JAHHBIX, MOJNy4EHHBIX B PE3YNbTATE BbI-
HOJTHEHUSI TPAHTOBEIX M X03JOTOBOPHBIX NIPOEKTOB, KACAIOIIUXCS U3YUeHHs ()IIOPHI U PACTHTEIIBHOCTH CPEea-
Hero TeueHus p. Celpaapbu. JlaHa KapTa TOYEK OIUCaHUs. BBIABIECH TAKCOHOMUYECKHH COCTaB, U MPOBEACH
CPaBHUTENBHBIA aHAIN3 CHEKTpa BEAYIIMX CEMEWUCTB C JaHHBIMHU (DIOPHUCTHYECKUX U re0O00TaHUIECKHX HC-
ClJIeIOBaHUI IPYTUX aBTOPOB, IPOBEACHHBIX B 3TOM peruoHe. B wacTHOCTH, B cocTaBe IIeHO(IOPEI BEISIBICHO
103 Buza u3 31 cemelicTBa, IpU ITOM 5 CaMbIX KPYMHBIX CEMEHCTB cOCTaBIAOT 61,2 % oT obmiero Koaude-
CTBa BHJIOB. Vepapxuueckuil MOPSANOK CIOXKEHUS HPEACTaBlieH cienyromum obpasom: Chenopodiaceae,
Asteraceae, Brassicaceae, Poaceae, Fabaceae. CpaBHUTEINIbHBII aHAIN3 CBUJIETEIBCTBYET O TOM, YTO HabOp
BEAYLIUX CEMEICTB B CPaBHUBAEMBIX CIIMUCKAX OJUHAKOB. OJHAKO HECKOJIBKO MEHAETCS NOCIEA0BATEIBHOCTD
pacIoyoxKeHHs Tpex ceMelcTB: Brassicaceae, Fabaceae, Poaceae. Eciu Bo ¢iopucTiHieckoM cocTaBe Hoii-
MBI fonuHsI p. Celppapeu Poaceae 3aHUMAaeT 3 CTpOUKy, a 3aTeM ciienytor Fabaceae n Brassicaceae, TO 1Uist
LEHO(JIIOPBI PEAKONECHH MOCIE0BATENBHOCTD PACIIONIOKEHHS MIPEICTABICHA CICAYIOIUM 00pa3oM: Ha 3-M
MECTe pacronaraercs ceM. Brassicaceae, a 3a HuM ceM. Poaceae n Fabaceae, cooTBETCTBEHHO. 3HAUNUTENb-
Hasi poJib NpezcTaButeniell Poaceae Bo (iope MoiMBbI BIIOJHE 3aKOHOMEPHA, YYMTbHIBask OOJIBIIOE y4acTHE B
CJIOXKEHHHU PacTHTEIILHOCTH JIYTOBBIX coo0mecTB. Bricokoe monoxenne Brassicaceae B coctaBe IeHO(IOPHI,
KaK IPaBUIIO, aHTPOIIOTCHHO-HAPYIICHHBIX PEIKOJIecHi, GopMHpyeTcs 3a CUEeT OIHOJETHUX aHTPOIO(UIb-
HBIX BHJIOB 9TOTO CEMEHCTBa.

Kniouegvle cnosa: TypaHroBble Tomous, foauHa p. CeIpaapby, ceMelCTBEHHBIH CIEKTpP, pazHooOpasue, pe-
JMKTOBBIE BUIIbI, TAKCOHOMHUECKUI COCTAB, CPABHUTENBHBIH aHAIN3, BUAOBOI COCTaB.

Beeoenue

TypaHroBsle HonMHHBIE Jieca Ha TeppuTtopun Kaszaxcrana, B TOM 4YHciie NMPUYPOUYCHHBIE K JOJIMHE
p. Celpnappy, u3ydeHbl HenocTarouHo. OTaenpHble XapaKTEPUCTUKH IPUBOIATCSI B paborax
P.II. Ilnucak [1] u H.IL. Oraps [2]. bonee neTanbHO M3ydyeHHUEM OIHOTO U3 OCHOBHBIX 3AH(PHUKATOPOB TY-
raeB TononsA-typanru (Populus pruinosa Schrenk, P. diversifolia Schrenk, P. litwinowiana Dode) 3annma-
nuck ILII. beccaernor u JI.M. I'pym3unckas [3]. OCHOBHBIC pe3yJIbTaThl 3THX HUCCICIOBAHUMA H3JI0KCHBI
B MoHOTpaduu «Typanroseie Tomoisi KazaxcraHa» um 3aTparMBaroT pazHOOOpasHbIE BOIPOCH IO MPOHUC-
XOX/IEHUIO, PAacCHpPOCTPAHEHMIO, PAa3MHOXKEHMIO, CEJIEKIIMHM TYPAHIOBBIX TONOJIEH M HEKOTOphIEe Ap.
B pabote A.b. BaiibynoBa [4] paccMaTpuBaloTCsl HEKOTOPbIE BONPOCH YOPMUPOBAaHUS U Pa3BUTHS TyIaii-
HOW pacTUTENbHOCTH B foiuHe p. Coipaapbu. KpoMe Toro, 10BoapHO NOAPOOHBINH aHAIN3 TYPAHTOBHUKOB
MyCTHIHE MaHTHUCTay COAEPKHUTCS B cTaThsix A.A. NmanbaeBoit m apyrux [5]. Bompockl coBpeMeHHOTO
COCTOSIHMSI M OXpaHbl TypaHTOBbIX JecoB Unu-bBanxamickoro ©OacceiiHa oTpakeHbI B  CTaThe
C.T. Hypraszuna u apyrux [6].

Hensiii psx paboT OBLT MOCBSILEH U3YYCHHIO TYPAaHTOBHUKOB Ha Tepputopun CpenHeil Asuu. boin
OTHCaH Iporecc 00pa3oBaHUs TyraifHBIX JIECOB Ha Ipumepe p. Amyaapeu. Bonpocamu Tunudukanuu u
CTaAMITHOCTH Pa3BUTHUS TyraHOH pactutenbHocTH 3aHuManuch [1.C. Haban, FO0.b. Bockpecenckuii [7],
A.W.Ilpoxopos [8]. OcHoBHOM 1enpi0 MHOroneTHUX ucciaenopanuit C.E. Tpemkuna [9; 10; 11] saBus-
JIOCh YCTAHOBJICHHE IIOJXOJ0B K PEIICHHIO IpoOJieMbl IIOBCEMECTHON nerpaianuu TyraeB CpenHeit
Asun.

Ilenp HacToOsAIIEr0 MCCIEAOBAaHUS — HM3YYEHHE COBPEMEHHOIO COCTOSIHUS TYypaHTOBBIX PEIKOJIECUI
nonuHsel p. CelpAapey, 3HAaUMTENbHAS YacTh KOTOPOW pacmonaraercs B npenenax KbuI3pumopanHCKoR 00-
JIACTH, YTO SBJISIETCA BAXKHBIM HE TOJBKO BHUJIOBOI'O Pa3HOOOpa3usi TYpaHTOBHUKOB, HO M, IIPEXKAE BCErO,
PETUKTOBBIX IpeacTaBuTeNel (Gaopsl pernoHa. 3axadeil myOIMKaIUK SBIsSETCS 00CYKICHUE PE3yJIbTaToOB
MEPBOrO 3Tana BBHITOIHEHUS MPOeKTa «PeNnnKTOBbIE TYpaHTOBHUKH AONHHBEL p. Chiprapbu (BHUIOBOH cO-
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CTaB, aHTPOIIOTEHHOE BO3ACHCTBUE, BOIIPOCH! OXPAHbI)», 3aKII0YAIONIETOCs B MHBEHTApHU3alllud BUIOBOTO
cocTaBa IEHO(IIOPHI PETUKTOBBIX TYPAHTOBBIX pelaKojiecHit moynuHbl p. ChIprapbu B CPaBHUTEIBHOM ac-
MEKTE C MPEeAbIAYIIUMHI (QIOPUCTHUECKUMHU HCCIEI0BAaHUSIMH B 5TOM PETHOHE.

AKTyaJIbHOCTb BBITIOJTHIEMOI paOOTHI 3aK/II0YaeTCs B BBISIBICHUH BHIOBOTO COCTaBa (JIOPHI PEIIHK-
TOBBIX MPEACTABUTENCH TYPaHTOBBIX PEAKOJECHUH M ONMpeAeseHUH COBPEMEHHBIX TEHACHIMH B UX (op-
MHPOBAaHHMHU C YUYETOM aHTPOIOTEHHOTO BO3AEHCTBHS.

Memoowt u mamepuaist

[Ipu Bemomaennn HHWP  ucnonmb3oBamuchk  kjaccuveckue  OOTaHWMYECKHEe  (MapIIpyTHO-
PEKOTHOCIIMPOBOYHBIN; YKOJIOTO-CHUCTEMATHYECKUH; dKoJIoro-reorpaduueckuii) u reodotanmueckue [12]
METO/BI.

Unentndukanus (omnpenencHne BUIOBOW MPUHAIICKHOCTH) PACTEHUI MPOBOIWIIACH C HCIIOJIL30Ba-
HUEeM (IOPUCTUYCCKUX (PYHIaMEHTaIbHBIX CBOJOK [13—15]. HoMmeHKknaTypa TakCOHOB BBIBEPSIIACH II0
cBoake C.K. YUepenanora [16]. Ilpu yTOYHEHUN TaKCOHOMUYECKOM MPUHAICKHOCTH PACTCHUM OBLIU HC-
MOJIb30BaHbl TrepOapHble KOJJICKIUH Pa3JIMYHbIX HAYYHBIX, HAy4yHO-00pa3oBaTelIbHBIX M HAy4YHO-
MIPOU3BOICTBEHHBIX YUPEKIACHUMH.

Pesynomamut u ux obcyscoenue

OCHOBOI1 17151 CO3JIAHUS CITMCKA TOCIY)KMJIM MaTepHalbl SKCIIEAUIIMOHHBIX BBIC3/I0B B PailoH Hccie-
JIOBaHMSI B PaMKaxX I'PAHTOBBIX HAy4YHBIX NPOCKTOB U XO3J0TOBOPHBIX PAabOT MO M3YYCHHIO BHIOBOTO CO-
ctaBa (aopsl nonuHbl p. Ceiprapbu (coOpaHHBIN TepOapHBIi MaTepHal, ONMCAHUS TOYCK HAXO0XKICHHS BU-
noB). Touku cOopa MaTepuana oTpaskeHbl Ha kapte 1 u B Tabnuue 1.

O6o3HaueHnA
© Populus diversifolia

© Populus diversifolia, Populus pruinosa
© Populus pruinosa

Pucynoxk 1. Kapra Touek onucanusi TypaHIOBBIX
penkoecuii u cbopa repbapHOro MaTepuaa
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Touky onucaHusi TYPAHTOBBIX PeKOJIeCHii M cO0pa MEPBUYHOTO MaTepHaa

Tabnuma 1

Ne Koopnunatst Bunbt Obmee Ko-
i Touka cOopa L BBICOTA Typanru JITIECTBO
BHJIOB
1| 2 | 3 | 4 | 5
B pamkax rpanroBoro npoekra Ne AP08956492 (2020-2021 rr.)
1 OxpectHoctu T. Ke3putopnsr (B 10 kM B 3a- | N 44°50.3930° Populus pruinosa
MaJHOM HaIPAaBIIEHUH) PSAIOM C KaHAIOM E 65°23.8410° 7
h-120 m
2 | Okpectrnoctr T. Ko3putopasl (B 14 kM B 3a- | N 44°51.3950° E Populus pruinosa 10
[IaJIHOM HAMpaBJICHUH) PSIOM C KaHAJIOM 65°22.5090” h-120 m
3 OxkpectHoctu T. Kbizputiopnel (B 16 kM B 3a- | N 44°53.7170° E Populus pruinosa 12
MaJJHOM HaIpaBJICHUH) 65°18.6940° h-112 m
4 | OxpectHoctu 1. Kebuopast (B 18 xm B 3a- | N 44°53.5200° E Populus pruinosa 10
IIaJIHOM HaNpaBJICHUH) PSIOM C KaHAJIOM 65°17.9260 h-79 m
5 | bmmsko k p.Ceipmapee, B 3,79 kM r1oro- | N 44°39.9790° E Populus 24
BocTo4HeH oT nocenka Vpkoss 65°47.9140’ h-128 m diversifolia
6 | bom3ko k p.Ceipmapse, B 3,0 kM 1oro- | N 44°39.5970° E Populus pruinosa 12
BOCTOYHEH OT nocenika Mpkoap 65°46.7776° h-115m
7 | Pagom c r. Kesinopaa, B nonuse p. Coipaa- | N 44°52.0360° E Populus pruinosa
PBH, B HAIIpaBJICHUH OT ropoJa 1o namb6e BHU3 | 65°25.0210° h-121 m 22
10 TEUCHUIO
8 | Pamom c 1. Kemsuiopaa, B momune p. Ceipaa- | N 44°51.9990° E Populus pruinosa
pbH, B HaMpaBIEHUH OT Topoa 1mo gambe BHU3 | 65°25.0380° h-116 m 23
10 TEUCHUIO
9 | b3 no moc. Tamgplapan, ¢ obeux ctopon | N 44°53.8860° E Populus pruinosa 15
JIOpOTH 65°21.9680° h-104 m
10 | bmuz noc. Tanapiapan, ¢ aeBoi cTtopoHsl no- | N 44°53.8130° E Populus 10
poru, ot goporu npumepro 300—-500 m 65°21.9370° h-123 m diversifolia
11 | Psamom ¢ moc. Tanmerapan (3a mocemxkom) N 44°53.4750° E Populus pruinosa 1
65°20.5610” h-111 m
12 | Ha npaBoii ctopone p. Ceipaapsu, B 7-10 km | N 44°45.3550° E Populus
HampsiMyro ot noc. TacOyrer, BBepx 1o Tedye- | 65°38.4440° h-121 m diversifolia 10
HUIO
13 | Ha npaBoGepexbe p. Ceipmapby, 3a HeOonb- | N 44°45.3810° E Populus pruinosa
M O0opToM OT mpensiaymiei Touku (200 M), | 65°38.4450° h-132 m 10
B 7-10 kM Hanpsmyro ot nioc. TacOyreT, BBepX
110 TEYCHUIO
14 | C npaBoii croponsl B noime p. Celpaapsu, B | N 44°45.1710° E Populus pruinosa
7,64 kM HampsMyto oT moc. TacOyrer, BBepx | 65°38.8260° h-125 m 18
10 TEUCHUIO
15 | Ha mpaBoGepexne p. Ceipmapeu, B 6,82 kM | N 44°45.3860° E Populus
HampsMyto oT moc. TacOyrer, BBepx mo Tede- | 65°38.2340° h-125 m diversifolia 13
HUIO
16 | C mpaBoii croponsl moiMbl p. Ceipmapsu, B | N 44°45.2660° E Populus pruinosa
6,79 kM HampsmMyto ot moc. TacOyrer, BBepx | 65°38.1920° h-125m 9
10 TEUCHUIO
17 | C mpaBoii ctopoHs! OoT p. Ceipmapsu B moiiMe, | N 44°45.2770° E Populus
B 5,89 kM Hanpsimyto oT moc. TacOyrert, BBepx | 65°37.4830° h-124 m diversifolia, 10
10 TEYCHUIO Populus pruinosa
B nporecce BBIOIHEHHBIX pa0OT B paMKax rpantoBoro npoekra AP09258929 (2021-2023 rr.)
18 | Oxpectnoctu noc. Haypsi3 N 44°46°42,2» E Populus 45
65°23°20,7» h-125 ™ diversifolia
19 | OxkpectHoctu noc. Hluenu N 44°05°30,2» E Populus pruinosa 27
66°45°27,0» h-147 m
20 | Ha 6epery p. Coipaapsu (6113 Mocta mexay | N 43°52°23.8» E Populus 23
noc. JXKanakopranom u baiikerxke) 67°11°58,1» h-176 m diversifolia
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1 2 3 4 5
21 | B2 km ot noc. KoxxekeHr N 43°41°20,2» E Populus pruinosa 19
67°21°18,9» h-163 m
22 | OkpectHoctn mnoc. TacOyrer, Ha 3a0pormreH- | N 44°44°30,6» E Populus 7
HOM Oropoje 65°29°45,6» h-128 m diversifolia
23 | Iloc. AMaHrenbasl, IPU BE3JE CO CTOPOHEI N 44°39°08,0» E Populus 18
r. KeI3bumop b 65°34°09,0» h-127 m diversifolia
24 | B 17 xm Ha roro-3amaze ot noc. TacOyret N 44°40°42,9» E Populus pruinosa 16
65°23°07,2» h-121 m
25 | OkpecTtHOCTH TIOC. Afimapibl N 44°31°54,6» E Populus diversifolia, 14
65°40°27,7» h-128 m Populus pruinosa
26 | B 30 xm ot r. Kensutops! o HanpasiaeHuio B | N 44°53°06,3» E Populus pruinosa 16
roc. TepeHosex 65°17°47,1» h-118 m
27 | OkpectHOcTH TIoC. JKocabr N 45°26°29,7» E Populus 13
64°06°44,5» h-103 m diversifolia
28 | B 10 xM Ha tore ot moc. JKanakopraH, Bnois | N 43°49°499» E Populus pruinosa 1
KaHaJa 67°14776» h-160 m
B paMkax HaydHO-HCCIIEIOBATEIbCKHIX paboT mmo co3manuio kagactpa Ke3putopauHackoii obmactu (2013)
29 | Yunnmiickuit pation, Ynmnmiickoe ecaudect- | N 43°58°712» E Populus 27
BO 66°29°911» h-115 m diversifolia
30 | YKanakopraHckuil paiioH, JECHUYECTBO N 44°09°814» E Populus pruinosa 16
65°05°705» h-125 m

B pe3yabTaTe I/II[CHTI/I(l)I/IKaI_[I/II/I rep6apH0r0 MaTtcpualia, C06paHHOI‘ O BO BpEM:A IOJICBBIX pa60T, OBLI

COCTaBJICH CIIMCOK BHJIOB, BCTPEYAIONIMXCS B COOOIECTBAX C JOMUHHPOBAHHEM U ydactueM Populus
pruinosa u P. diversifolia (tabm. 2).

Taonuma 2

Bunosoii coctaB neHO(I0pbI TYPAHTOBBIX PEITUKTOBBIX peKoaecHuii cpegnero Teuenus p. Celpaapben

;\2'; HazBanme BuoB KD | 91|32 | Ker. [Mzr. | KM [MK| I'M |IaT.
1 2 3 415 6 7 8 9 10 | 11
1. CemetictBo Ranunculaceae Juss.
1 Ceratocephala testiculata (Crantz) Bess 0. 1 1 1
2 Clematis orientalis L. K. 1 1
2. CemeiictBo Papaveraceae Juss.
3 | Papaver pavoninum Schrenk | o [ 1] | | | | 1
3. CemeiictBo Hypecoaceae Nakai
4 | Hypecoum parviflorum Kar. & Kir. | o [ 1] | 1] | |
4. CemetictBo Caryophyllaceae Juss.
5 | Gypsophila paniculata L. | Mn. | | | | | | 1 1
5. CemeiictBo Chenopodiaceae Vent.
6 | Atriplex sagittata Borkh 0. 1 1
7 | Atriplex tatarica L. 0. 1 1
8 Ceratocarpus utriculosus Bluket 0. 1
9 Climacoptera brachiata (Pall.) Botsch. 0. 1 1
10 | Climacoptera lanata (Pall.) Botsch. 0. 1 1
11 | Halostachys belangeriana (Moq.) Botsch. K. 1 1
12 | Haloxylon aphyllum (Minkw.) Iljin . 1 1
13 | Haloxylon persicum Bunge ex Boiss. & Buhse . 1
14 | Kirilowia eriantha Bunge 0. 1 1
15 Krascheninnikovia ewersmanniana (Stschegl. ex Ik 1
Losinsk.) Grub. )
16 | Kochia iranica Bornm. 0. 1 1
17 | Kochia prostrata (L.) Schrad. MH. 1 1
18 | Petrosimonia sibirica (Pall.) Bunge 0. 1 1
19 | Salsola arbuscula Pall K. 1
34 BecTHuk KaparaHauHckoro yHvusepcuTeTa
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1 2 3 4 15 6 7 8 9 | 10 | 11
20 | Salsola paulsenii Litv. 0. 1 1
21 | Suaeda altissima (L.) Pall. 0. 1 1
22 | Suaeda linifolia Pall. 0. 1 1
23 | Suaeda microphylla Pall. k. 1 1

6. CemeiictBo Polygonaceae Juss.
24 | Polygonum aviculare L. | 0. | | | 1
7. CemeiictBo Plumbaginaceae Juss.
25 | Limonium otolepis (Schrenk) Kuntze | Mn. | | | 1 1
8. CemeiictBo Tamaricaceae Link
26 | Tamarix elongata Ledeb. K. 1 1
27 | Tamarix laxa Willd. K. 1 1
9. Cewmeticto Salicaceae Mirbel
28 | Populus diversifolia Schrenk . 1 1
29 | Populus pruinosa Schrenk . 1 1
30 | Salix alba L. . 1
31 | Salix wilhelmsiana M. Bieb. . 1
10. CemelictBo Brassicaceae Burnett
32 | Alyssum dasycarpum Stephan ex Willd. 0. 1 1
33 | Arabidopsis pumila (Stephan) N. Busch 0. 1 1 1
34 | Chorispora tenella (Pall.) DC. 0. 1 1 1
35 | Descurainia sophia (L.) Webb ex Prantl 0. 1
36 | Goldbachia laevigata (M. Bieb.) DC. 0. 1 1 1
37 | Lepidium aucheri Botss. 0. 1 1 1
38 | Lepidium obtusum Basin. MH. 1 1
39 | Leptaleum filifolium (Willd.) DC. 0. 1 1
40 | Meniocus linifolius (Stephan) DC. 0. 1 1 1
41 | Strigosella brevipes (Bunge) Botsch. 0. 1 1
42 | Strigosella trichocarpa Boiss. et Buhse. 0. 1 1
43 | Tauscheria lasiocarpa Fisch. ex DC. 0. 1 1 1
11. CemeiictBo Euphorbiaceae Juss.
44 | Euphorbia jaxartica Prokh. MH. 1
45 | Euphorbia seguieriana Neck. MH. 1
46 | Euphorbia turczaninovii Kar. et Kir. 0. 1
12. CemeiictBo Fabaceae Lindl.
47 | Alhagi pseudalhagi (M. Bieb.) Fisch. k. 1
48 | Astragalus campylorrhynchus Fisch. et Mey. 0. 1 1
49 | Astragalus orbiculatus Ledeb. MH. 1 1
50 | Glycyrrhiza glabra L. MH. 1
51 | Halimodendron halodendron (Pall.) Voss K. 1 1
52 | Pseudosophora alopecuroides (L.) Sweet MH. 1 1
13. CemelictBo Rutaceae Juss.
53 | Haplophyllum versicolor Fisch. et Mey. | M. | 1] 1
14. CemetictBo Zygophyllaceae R. Br.
54 | Zygophyllum fabago L. | MH. | | | 1 1
15. CemeiictBo Nitrariaceae Lindl.
55 | Nitraria schoberi L. | K| | | 1 1
16. CemetictBo Peganaceae Tiegh. ex Takht.
56 | Peganum harmala L. | M. | | | 1 1
17. CemetictBo Elaeagnaceae Juss.
57 | Elaeagnus oxycarpa Schlecht. . 1 1
58 | Elaeagnus angustifolia L. . 1
18. CemeticTBo Apiaceae Lindl.
59 | Ferula lehmannii Boiss. | M. | | | 1
19. CemetictBo Rubiaceae Juss.
60 | Galium spurium L. | M. | | | 1
20. CemelicTBO Apocynaceae Juss.
61 | Trachomitum lancifolium Russan. | M. | | | 1 1
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1 2 | 3 4[5 6 | 7] 8 9] 10]11
21. CemeiictBO Asclepiadaceae R. Br.
62 | Cynanchum sibiricum Willd. | Mn. | | | | 1] | | | 1
22. CemeiictBo Solanaceae Juss.
63 | Lycium ruthenicum Murr. K. 1 1
64 | Lycium dasystemum Pojark. K. 1 1
23. CemeiictBo Cuscutaceae Dumort.
65 | Cuscuta europaea L. | 0. | | | | 1] | | |
24. CemelicTBO Boraginaceae Juss.
66 | Asperugo procumbens L. 0. 1
67 | Lappula spinocarpos (Forssk.) Aschers. ex O. Kuntze. | O. 1 1
68 | Nonea caspica (Willd.) G. Don 0. 1 1 1
25. CemeiictBo Scrophulariaceae Juss.
69 | Dodartia orientalis L. MH. 1 1
70 | Cistanche salsa (C.A. Mey.) Beck MH. 1 1 1
71 | Veronica campylopoda Boiss. 0. 1 1
26. CemeiicTBo Asteraceae Dumort.
72 | Acroptilon repens (L.) DC. MH. 1 1
73 | Amberboa turanica lljin 0. 1 1
74 | Artemisia diffusa Krasch. ex Poljakov MH. 1
75 | Artemisia terrae-albae Krasch. MH. 1
76 | Artemisia turanica Krasch. MH. 1
77 | Cirsium arvense (L.) Scop. MH. 1
78 | Cousinia erectispina Tscherneva 0. 1 1
79 | Cousinia tenella Fisch. & Mey. 0. 1
80 | Epilasia acrolasia (Bunge) Clarke 0. 1 1
81 | Hyalea pulchella (Ledeb.) K. Koch 0. 1
82 | Karelinia caspia (Pall.) Less. MH. 1 1
83 | Koelpinia linearis Pall. 0. 1
84 | Lactuca serriola L. 0. 1
85 | Microcephala lamellata (Bunge) Pobed. 0. 1 1
86 | Scorzonera pusilla Pall. MH. 1 1
87 | Senecio erucifolius L. MH. 1
88 | Tripolium vulgare Nees 0. 1 1
89 | Xantium strumarium L. 0. 1
27. CemeiictBo Liliaceae Juss.
90 | Gagea bergii Litv. | Mn. | 1] 1] | | | |
28. CemeiictBo Alliaceae Ahardh.
91 | Allium lineare L. | Mn. | 1] 1] | | | |
29. CemelicTBO Asparagaceae Juss.
92 | Asparagus brachyphyllus Turcz MH. 1 1
93 | Asparagus bresleranus Schult. ex Schult. MH. 1 1 1
30. CemetictBo Cyperaceae Juss.
94 | Carex physocarpa C.Presl | M. | 1] 1 ] | | | |

31. CewmeiictBo Poaceae Barnh.

95 | Aeluropus littoralis (Gouan) Parl. Mu
96 | Bromus squarrosus L. 0.
97 | Calamagrostis epigeios (L.) Roth MH. 1
0
o
0
o

98 | Eremopyrum bonaepartis (Spreng.) Nevski
99 | Eremopyrum orientale (L.) Jaub. & Spach

100 | Eremopyrum triticeum (Gaertn.) Nevski 1 1 1
101 | Erigeron canadensis L. . 1
102 | Leymus multicaulis (Kar. et Kir.) Tzvel. MH. 1 1
103 | Phragmites australis (Cav.) Trin. ex Steud. MH. 1

23 nopsnka, 31 cemeiicts, 103 Buma 21| 6 51 11 15 | 25 1 55
Ipumeuanue. JK® — xusnennas opma: O. — OIHOJETHUK; MH. — MHOTOJETHss TpaBa; [Ik. — moiyKycrapHuk; K. —

KyCTapHUK; /]. — nepoBo; 91 — ademep; 2 — abemepounn; Kem. — keepodur; Msm. — mezodut; KM — kcepo-mezodpur; MK
— me3o0-keepodut; I'M — rurpo-me3odur; [im. — ranodur.
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K nM3yyeHuto LLeHOIopbl TYpaHroBsbIX. ..

CornacHo MOJY4YEeHHBIM pe3yjbTaTaM B COCTaBe M3y4aeMol HeHoduopsl HacuuTeiBaeTcs 103 Buga us3
31 cemetictBa. [Ipu sTOM G0Jice MOJOBHHBI, & UMEHHO 61,2 % 00IIero Yncia BUIOB, COCTABIIAIOT IpeICTa-
BUTENH cienyomux cemeiicts: Chenopodiaceae — 18 (17,5 %), Asteraceae — 18 (17.,5), Brassicaceae —
12 (11,7), Poaceae — 9 (8,7), Fabaceae — 6 (5,8).

Uro kacaeTcsl cocTaBa JKM3HEHHBIX (OPM, TO JOMUHHPYIOT B COCTaBE IICHO(IIOPH OJTHOIECTHHE BUIBI
(48), a cpen HKOTOTUYECKHX TPYIII TI0 COTHOMIEHHUIO K BOJIE TIpeBaMHPYIOT Keepodutel — 51 (49,5 %).

PesynpTarhl comocTaBieHus] MaTEpUANIOB MCCIEAOBAaHUN [EHO(IIOPHl TYPaHTOBBIX PEAKOJIECHH ¢ JaH-
HBIMH TI0 BUIOBOMY CcOCTaBy (hJIOpHI ZOJUHBI U enbThl p. Coipaapsu, npuBoaumele A. baiiOynoseM (2009),
MTOKA3bIBAIOT, YTO HAOOp BEAYIINX CEMEHCTB B 00OMX CIIydasx OAMHAKOB. llepByro msTepKy BHIOB COCTaB-
JISIOT OJHU U Te€ ke cemeiicTBa. OHAKO HAaOMIOaeTCsl pa3HUIla B HEPapXUIECKON IMOCIEI0BATEILHOCTH UX
pacnonoxenus. Tak, eciu cemeiictBa Chenopodiaceae n Asteraceae 1o 4uciy BUIOB B 000MX clydasx 3a-
HUMAIOT TIEPBBIE JBE CTPOUYKH, TO PACIONIOKEHNE CeMEUCTB Brassicaceae, Fabaceae n Poaceae n3meHsieTcs

(puc. 2).

=

=~

m TypaHrossie
penkosechs

[ R I S ¥¥]
woou Qo

m A.b. baiiGynos,
2009

Pucynok 2. COOTHOIICHHE YHCICHHOCTH BEIYINX CEMEHCTB IIEHO(IOPBI TYPaHTOBBIX
penkonecuit nonuHs! p. Ceipaapby (M0 pe3yabTaTaM COOCTBEHHBIX HCCIICIOBAHUH )
1 (IIOpHI ee MOMMEI (B COOTBETCTBHH ¢ NaHHBIME A.b. Baitbynosa, 2009)

CpaBHEHHE CEMEHCTBEHHOIO COCTaBa IIEHO(MIOPH TYPAHTOBBIX pPEAKONCCHA W (DIOPHI TTOWMBI
p. Ceipnapsu (baitbymos, 2009) mokasano, 4YTO COOTHOIICHHWE KOJIMYSCTBCHHBIX ITOKA3aTeNeld COCTABISET
1:1,7. Ilpu 5TOM COOTHOIIICHHE BHIOBOTO pa3HOOOpa3us paBHsercs 1:2,7. M3 52 cemelicTB MOWMEHHOMN pac-
THTETHLHOCTH 24 OTCYTCTBYIOT B CEMEWCTBEHHOM CIIEKTpE IEHOMIOPHI PEIKOJIECHd. DTO, TPEKIE BCETO,
THIOPO- U TUrpoduiIbHBIE TpeAcTaBUTENN ceMeiictB Typhaceae, Sparganiaceae, Alismataceae, Juncaceae,
Butomaceae, Juncaginaceae, a Ttaxxke wme3opuibHbie BUIbl Geraniaceae, Dipsacaceae, Equisetaceae,
Ixioliriaceae, Fumariaceae, Rosaceae v ap.

Raxnouenue

Takum oOpazom, BriepBeie B Kazaxcrane ObLIO MPEANPUHITO U3YYCHUE TYPAHTOBBIX PEAKOJCCHIA CPE-
Hero TeueHus p. CeIpiapbi ¢ TOYKU 3PEHUS BBISIBICHHS HX IIeHOQIIOpHl. B coctaBe nzyuaemoii rieHo(pIopsl
BesiBIIeHO 103 BHma m3 31 cemeiicTBa. YUHTHIBas, 4TO IIEHO(IIOPA TYPAHTOBBIX PEAKOJIESCHH SIBISICTCS JIMIIE
COCTaBHOU 4acThio (10pbl JoHHEI p. ChIpAapbu, OTCYTCTBUE B €€ COCTABE OMPE/ICIICHHBIX CEMEIWCTB CBUJIC-
TENBCTBYET O CHENU(UIHOCTH IKOJOTHMUYCCKHX YCIOBHH MPOU3PACTAHMUS, XapaKTEPHBIX JJISI THIA PaCTH-
TEJNBHOCTH TyTaHbIE Jieca.

[leHHOCTH TIOyYEHHBIX PE3YJHTATOB COCTOUT B BBISBICHHUM Han0OJIee MEPCICKTUBHBIX PEIUKTOBBIX
TYpPaHTOBBIX PEIKOJIECHH I NadbHEHUIIIETO COXPAHCHUSI UX KaK YHUKAIBHON SKOCHCTEMBI TypaHCKUX ITyC-
THIHb.
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I1.B. Becenosa, .M. Kynabaesa, b.b. Ocmonanu

Cobipaapusi 63eHiHIiH OPTa AFbICHIHAAFbI TOPAHFBLIAPABIH PEJIUKTI
CHpeK OpMaHAapPbIHbIH LeHO()JIOpaChIH 3epTTey

Maxkanana Kebuopaa o6misics! merinaeri Celppapus ©3eHi aHFapbIHAAFEl TOPAHFBUIAP/BIH PENUKTIK CHPEK
OpMaHIAPBIHEIH LEHO(IOPACHIHAAFEl TYpPJIEpAiH Ti3iMi kenripinreH. Tisim Celpmapust e3eHiHIH opra
arbICBHIHBIH (IOpackl MEH OCIMIIKTEPiH 3epTTeyre KaThICThl I'PAHTTBHIK JKOHE LIAPYaUIbUIBIK KeNliCiMIIapT
yKo0anapelH OpbIHAAY HOTH)KECIHAE AJIbIHFAH MAJIIMETTep HerisiHme jxacanipl. Cunarray HYKTEllepiHiH
KapTackl KenTipini. TakCOHOMMSUIIBIK KYpaMbl aHBIKTAJIIbI KOHE JKETEKII TYKbIMAACTAPbIH CIIEKTPiHE OChI
aifiMakra OKypri3iireH Oacka aBTOpIapIblH (IOPHCTHKANBIK JKOHE T'e000TaHUKAIBIK 3epTTeyJIepiHiH
MOJIIMETTEpIMEH CalBICTBIPMAIIBl  TAJAy OKYPri3unmi. ATan alTKaHOa, LEeHO(IOpaHBIH KypaMbIHIA
31 tykeivaactsig 103 Typi aHBIKTaIIBL, OYJI peTTe eH ipi 5 TYKbIMAAC TYPIEpIiH Kalmbl CaHbIHEIH 61,2 % —
BIH Kypaiasl. Mepapxmsuislk TopTiOi MbHamait: Chenopodiaceae, Asteraceae, Brassicaceae, Poaceae,
Fabaceae. CanbicTbIpMansl Tajfay CalbICTHIPBUIFAH Ti3IMAEPAETi XETEeKII TYKBIMAACTApABIH >KUBIHTBHIFEI
Oipreil exeHiH Kkepceremi. Auaiima, yII TYKbIMIACTBIH OpHajacy peri Oipuiama esrepeni: Brassicaceae,
Fabaceae, Poaceae. Erep Colpmapusi e3eHIHIH aHFapbIHbIH (QIOPUCTUKAJIBIK KypambiHAa Poaceae
TYKBIMJAChl YIIIHIII OPBIHABI anca, cofaH Keilin Fabaceae woHe Brassicaceae TYKbIMIAcTapbl, al CHUpEK
opMaHIapAblH LeHodIopackl YIIiH OpHanacy peri Kejecimeil: yiuiHin opwlHaa Brassicaceae, onaH KeliH
colikecinme Poaceae sxxone Fabaceae TykpMaacTapsl Typ. XKalbsuibIMIasIK diaopanarsl Poaceae oKinaepinig
MaHBI3JBl POJIi MIANFBIHIB KayBIMIACTBIKTap[a aWTapibIKTal KaTBICYbIH €CKepe OTBIPHIN, TaOWFU Jem
ecenrteyimiz o01eH MYMKIH feyre Gonansl. An Brassicaceae nieHO(IOpa KYpaMBIHIAFEI JKOFAPhI TO3HIHACH,
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9/ieTTe aHTpOreHni Oy3bUIFaH CHPEK OpMaHIap OChl TYKBIMIACTBIH OipXKBUIABIK aHTPOMO(UIBAI Typiepine
GailIaHBICTHI KAJIBINTACAIBL.

Kinm cesodep: topanrbutap, Ceipaapusi ©3eHi, aHFapbl, TYKbIMAACTApABIH CIIEKTPi, SPTYPILIK, peaukTep,
TaKCOHOMISIJIBIK KYpaMBbl, CJIBICTBIPMAIIBI TAJIAAY, TYPIIK KypaMbl.

P.V. Vesselova, G.M. Kudabayeva, B.B. Osmonali

On the study of the coenoflora of poplar relict woodlands
of the middle course of the Syrdarya river

The article provides a list of the coenoflora species of poplar relict woodlands of the Syrdarya River valley
within the Kyzylorda region. The list is compiled on the basis of data obtained as a result of the implementa-
tion of grant and contract projects related to the study of flora and vegetation of the middle course of the
Syrdarya river. A map of the description points is provided. The taxonomic composition is revealed and a
comparative analysis of the spectrum of the leading families with the data of floristic and geobotanical studies
of other authors conducted in this region is carried out. In particular, 103 species from 31 families were iden-
tified in the cenoflora, with the 5 largest families accounting for 61.2 % of the total number of species. The
hierarchical order of addition is as follows: Chenopodiaceae, Asteraceae, Brassicaceae, Poaceae, Fabaceae.
Comparative analysis shows that the set of leading families in the compared lists is the same. However, the
sequence of the three families changes somewhat: Brassicaceae, Fabaceae, and Poaceae. If the floristic
composition of the floodplain of the valley of the Syrdarya river Poaceae takes 3 spot, followed by Fabaceae
and Brassicaceae, to sanoflore woodland, the sequence is as follows: Brassicaceae is in third place, followed
by. Poaceae and Fabaceae, respectively. The significant role of representatives of Poaceae in the floodplain
flora is quite natural, given the significant participation in the composition of vegetation of meadow commu-
nities. And the high position of Brassicaceae in the cenoflora, as a rule, of antrogogenously disturbed wood-
lands, is formed due to the annual anthropophilic species of this family.

Keywords: turang poplars, Syrdarya river valley, family spectrum, diversity, relict, taxonomic composition,
comparative analysis, species composition.
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Technology of receiving of high-quality shubat from
camel milk with a long period of storage

The article describes experiments into optimal modes of sterilization for obtaining high-quality shubat
from camel milk, taking into account time and different temperature conditions, with maximum
preservation of physical, chemical, nutritional properties and energy value of vitamins, microelements
with a long shelf life in the laboratory in order to create a therapeutic and prophylactic fermented milk
product on its basis. According to the research results, the optimum mode of sterilization of fresh milk at a
temperature of 100—101°C for 3—5 seconds followed by cooling to +25 °C and adding 15 % shubat leaven
of the mass of milk was determined. Tested technology of quick-freezing allowed to obtain bioproduct
preservation in its native properties and with the ability for long-term storage.

Keywords: camel milk, shubat, sterilization, leaven, technology, freezing, therapeutic and prophylactic
fermented milk product.

Introduction

Camel milk, being an important source of animal proteins and adiposes, includes a lot of vitally
indispensable mineral elements and nutrients: calcium, zinc, cobalt, iron, potassium, phosphorus, and
vitamins A, C, and B, which are involved in the activity of many cellular enzymes in the body.

It is shown that in comparison with cow's milk, the content of vitamin C in camel milk exceeds it 5
times, vitamin PP 3 times, vitamin E 2 times, iron 10 times, calcium 1,5 times, lactoferrin 30 times, and
the content of lactose and casein, on the contrary, is less [1-6].

More than 30 types of dairy products are produced from camel milk, which is in demand both on the
domestic and international market [7]. Most often, all possible cheeses, ice cream, and traditional
fermented milk drinks are produced from camel milk [8]. Shubat is especially popular.

At the same time, camel milk is a natural immunomodulator, in particular, the protein spectrum of
this milk is dominated by immunoglobulins, lactoferrin, which has antioxidant, anti-carcinogenic, and
immunostimulating properties [9-11].

Camel shubat is a perishable product, because due to its high acidity and carbonation it turns
sour after 4-7 days and becomes unusable, which makes it almost impossible to transport it over long
distances.

Camel milk is also a quickly spoiling product, as it is highly acidic, which contributes to rapid acidi-
fication and unsuitability for reception, which complicated its delivery to remote areas. The specific meth-
od of preparation of shubat is also an obstacle to its distribution, as it is prepared in a natural environment.
From this follows that it is possible to extend it shelf-life only under conditions of placing it in a tempera-
ture not higher than +6°C which requires refrigeration equipment.

It is also known that freezing as a method of preserving raw materials of animal origin is not only
more cost-effective than heat treatment but also better preserves the consumer qualities of the product. The
process of freezing dairy products is accompanied by phenomena caused by the complex physical state of
milk as a solution containing substances of different degrees of dispersion.

According to the research [12], the properties of milk during freezing do not change much if the
freezing is carried out to a temperature below -22°C by rapid sequential freezing in thin layers. Milk
frozen this way remains unchanged for more than 6 months (at a temperature below -20°C) and does not
precipitate after thawing.
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Therefore, the prospects for long-term storage of fermented milk products of a medicinal nature
dictate the need for research aimed at improving sterilization regimes, as well as developing a low-
temperature storage technology with the condition of ensuring the initial quality characteristics.

Based on the above, the purpose of the research was to study various sterilization regimes and test the
technology of low-temperature storage of shubat — fermented milk product from camel milk.

Materials and research methods

The objects of the study are fresh camel's milk, starter cultures for camel milk and shubat.

At the first stage, experiments were carried out in the laboratory to sterilize camel milk, taking into
account the time and temperature conditions.

According to the set goal, a selection of high-quality leaven was carried out to obtain shubat, for
which strains of cultures of lactic acid bacteria of bacterial leaven for the fermented milk product
(Lactobacillus lactis, Lactobacillus acidophilus, Torulopsis spherica) were studied in an amount of at least
1,5x10° colony-forming units (CFU).

Complex studies of qualitative and quantitative parameters of the tested product were carried out on
shubat prototypes: organoleptic, physical and chemical properties (a mass fraction of moisture, fat,
protein, solids and titratable acidity), a microbiological assessment (total of mesophyll-aerobic and
facultative-anaerobic microorganisms, coliform bacteria, pathogenic microorganisms, including
salmonellas) and vitamin contents in testing laboratories of LP «Nutritest» and «Expert Test» at the
Kazakh Academy of Nutrition of Ministry of health.

Conclusion and dispute

Nutritious properties of shubat, to a large extent, depend on the quality of the leaven. Fresh camel
milk, after filtration, was sterilized according to the technological process by boiling at various
temperatures and time intervals: at a temperature of 100-101°C lasting for 3—5 seconds; 102—103°C for 2—
3 seconds; 104-105°C for 1-2 seconds. Sterilized milk was cooled to the temperature of + 25 °C, + 30 °C,
then a bacterial starter containing pure bacterical cultures (Lactobacillus lactis, Lactobacillus acidophilus,
Torulopsis spherical) was added and resuspended.

Further, the resulting raw material was incubated in a thermostat for 18-24 hours at a temperature of
+25 °C for maturation. The resulting finished biostimulating shubat was cooled in a refrigerator to +4 °C-
+6 °C. Subsequently, the product was packed into sealable plastic bottles.

Analyzing the obtained data, the technology of preparation of shubat with a long period of storage
was developed. Also, we conducted experimental studies on the selection of high-quality leaven of shubat
with a ratio of 25 %, 20 %, 15 %, with the sterilization of camel milk at a temperature of 100—101 °C
lasting for 3—5 seconds; 102—103 °C for 2-3 seconds; 104-105 °C for 1-2 seconds and cooling to the
temperature of +25 °C, with carrying out a tasting assessment of organoleptic indicators of prototypes of
shubat with a long period of storage. The technological process of receiving bio-stimulating shubat is
presented in Figure 1.

Experimental tests are made in 3 options:

1 — option: 750 ml of sterilized milk + 250 ml of leaven ;

2 — option: 800 ml of sterilized milk + 200 ml of leaven ;

3 — option: 850 ml of sterilized milk + 150 ml of leaven .

Leaven with a ratio of 25 %, 20 %, 15 % and traditional ferment (for the control experiment) were
added to the sterilized camel milk (samples of 1 liter). After carefully mixing for 10 minutes, they were
incubated in maturation at a temperature of +25 °C for 18-24 hours. After that the studied material was
placed in the refrigerator at a temperature of +4 °C-+6 °C.

In 15 days a tasting assessment of organoleptic indicators of prototypes of shubat was carried out.

At a tasting assessment of the prepared shubat in various ratios of leaven, it was revealed that shubat
of the 3rd sample is preferable.
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Figure 1. The technological process of obtaining bio-stimulating shubat

The results of research show that the sterilization of camel milk in 3—5 seconds at a temperature of 100—
101 °C with further addition of sourdough of shubat of 15 % of the mass of sterilized milk results in shubat
of a uniform consistency, with pleasant flavoring and without foreign smells. The received results are given
in Table 1.

Table 1

Comparative characteristic of organoleptic indicators of shubat with various ratios of sourdough of shubat

The name of The sourdough of shubat with various ratios

Ne indicators 250 ml (25 %) 200 ml (20 %) 150 ml (15 %)
1 | Appearance and | Uniform lightly carbonated Uniform lightly carbonated | Uniform liquid, without
consistency liquid, foams at transfusion liquid, foams at transfusion | flakes, foams at transfusion

lightly

2 | Taste and smell

With the pleasant smell and
taste, no odor and aftertaste,
with the sour taste

With the pleasant smell
and taste, no odor and
aftertaste, with lightly sour
taste

With the pleasant smell and
taste, no odor and aftertaste

3 | Color

Milky-white

Milky-white

Milky-white

In order to improve the qualitative characteristics and to increase the duration of the period of storage of
shubat experimental tests on the improvement of low-temperature storage of shubat were couducted. Shubat
with a ratio of leaven of 15 %, which preserves in the refrigerator at a temperature of +4 °C, +6 °C for 15
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days, was frozen in the freezer at a temperature of -18 °C for 12—16 hours. After that the produced shubat is
put in the cooling chamber at a temperature of +4 °C, +6 °C.

Then comprehensive qualitative researche on the prototypes of shubat in testing laboratories of
LP «Nutritest» and «Expert Test» at the Kazakh Academy of Nutrition of Ministry of health of the Republic
of Kazakhstan was conducted: organoleptic, physical and chemical properties (a mass fraction of moisture,
fat, protein, solids and titratable acidity), a microbiological assessment (total of mesophyll-aerobic and
facultative-anaerobic microorganisms, coliform bacteria, pathogenic microorganisms, including salmonellas)
and vitamin contents. With a ratio of leaven of 15 % and stored with a long period of storage of 15, 45 and
72 days the following results were received [13] (Tables 2).

Table 2

Microbiological indicators of shubat with a long period of storage received from the sterilized camel milk in the
course of storage in the conditions of the refrigerator from +4 to +6 °C (TORMENTS (MCI) 4,2—-1847-04)

No The name of indicators, units of Permissible The periodicity of control ND designation for
B measurement limits of ND 15 days | 45days | 72 days test methods

1 | Lactic acid bacteria CFU/g/cm’, 1x10’ 1x10° 1x10’ 1x10” | GOST 10444.11-89
no less

2 | E. coli group bacteria not permitted absent absent absent GOST 31747-2012
(coliforms), in 1g.

3 | Staureus, in not permitted absent absent absent GOST 31747-2012
lg (cm’)

4 | Pathogens, including not permitted absent absent absent GOST 31659-2012
salmonellasin 25g/ cm’

5 | Mildew, CFU/g/ cm’, no more 50 absent absent absent GOST 10444.12-88

6 | Veast, CFU, g/cm’, no more 50 absent absent absent GOST 10444.12-88

*ND — normative documents

Result of the microbiological research of shubat with a long period of storage of 15, 45 and 72 days
showed that the existence of pathogenic microorganisms, including salmonellas, £. coli group bacteria
(coliforms) isn't found.

The results of tests of a nutrition value and physical and chemical properties (mass fraction of moisture,
fat, protein, solids and titratable acidity) of shubat with a long period of storage of 15, 45 and 72 days
showed that the mass fraction of fat of no more than 4,87 %, the mass fraction of protein of no less than
3,73 %, the mass fraction of carbohydrates of no more than 3,22 %, the titratable acidity of 93—-160°T
(Tab. 3).

Table 3

Complex assessment of quality indicators of shubat with a long period of storage received
from the sterilized camel milk in the course of storage in the conditions of the cooling chamber
(from +4 to +6 °C) (TORMENTS 4,2-1847-04)

The name of Permissib The periodicity of control . .
o . o ND designation for
Ne indicators, units of le limits 15 45 7 test methods
measurement of ND days days days
1 2 3 4 5 6 7
The nutritional value, g/100 g of product
1 | Protein - 3.73+0.37 4.12+041 4.10+£0.41 GOST 23327-98
GOST 5867-90
Fat - 4.87+0.49 4.5+0.45 4.35+0.43
ND 4.1.1672-2003,
Carbohydrates - 3.22+0.32 3.21+0.32 2.8+0.28 part III, point 4
GOST 3626-73
Moisture - 87.48+8.75 87.40+8.74 88.0+8.8 GOST 15113.8-77
Ash - 0.70+0.07 0.77+0.08 0.75+0.075
2 | Energy wvalue, kilo | — 71.63/300 69.8/292 66.75/279 1.M. Skurikhin,
Cal/kilo J/100g 1987
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1] 2 | 3 | 4 | 5 | 6 | 7
Physical and chemical indicators
3 | The mass fraction of
moisture, % - 87.5+£8.75 87.4+8.74 88.0+8.8 GOST 3626-73
The mass fraction of
dry tings, % - 12.541.25 12.6+1.26 12.0+1.20 GOST 3626-73
The mass fraction of
the titr. acidit, °T - 93 121 160 GOST 3624-92
Density, g/cm’ - 1.023 1.026 1.023 GOST 3625-84
Organoleptic: the description
4 | Organoleptic: the - Opaque, milky Opaque, Opaque, milky
description liquid with a lightly liquid with a
pleasant smell carbonated pleasant smell GOST 28283-89
and taste, no milky liquid and taste
odor and with a pleasant
aftertaste smell and
taste, no odor
and aftertaste
Vitamin content, in 100 ml
5 | B;, mg - 0.123+£0.012 0.131+0.013 0.120+0.012 GOST 30627.4-98
C, mg - 7.873+0.784 8.435+0.844 7.1£0.71 GOST 30627.2-98
6 | E, mg - 0.144+0.014 0.0399 0.138+0.013 GOST 30627.3-98
B-carotene, mg - 0.032+0.003 0.0033 0.03+0.003 GOST 7047-55,

point 2

*ND — normative documents

The results of the study showed that the physical and chemical parameters such as the mass fraction of
moisture and dry substances remained unchanged, and the mass fraction of titrated acidity °T increased by
30-72 % depending on the storage period. The energy value of shubat decreased by 0,6 % for long storage
periods of up to 72 days.

When studying the content of vitamins, it was found that the main mass is vitamin C (96,3 %), then
vitamin E (1,8 %), vitamin B; (1,5 %), B-carotene (0.4 %).

Safety indicators of shubat with a long period of storage after 15, 45 and 72 days of storage: ions of
heavy metals, radionuclides showed that lead and cesium are lower than allowable rate, other heavy metals
aren't found. The received results are given in Table 4.

Table 4

The maintenance of ions of heavy metals and radionuclides in shubat prepared from the sterilized camel milk
during storage in the conditions of the cooling chamber (from +4 to +6 °C) (TORMENTS 4,2-1847-04)

The name of indicators, Permissible The periodicity of control ND designation for test
Ne . ..
units of measurement limits of ND 15days | 45days | 72 days methods
1 Toxic elements, mg/kg, no more:
Lead (Pb) 0.1 0.0007 0.010 0.023 GOST P 51301-99
Cadmium (Cd) 0.03 absent 0.0005 0.00072 GOST P 51301-99
Arsenic (As) 0.05 absent 0.0002 absent GOST 26930-86
Mercury (Hg) 0.005 absent absent absent GOST 26927-86
2 | Radionuclides, BC/kg, no more:
Cesium (Cs) — 137 100 1.08 1.29 1.27 GOST P 54016-2010
Strontium (Sr) — 90 GOST P 540172010
25 absent absent absent
*ND — normative documents
Conclusion

Based on the above, it can be postulated that the shubat obtained by sterilizing fresh camel milk at a
temperature of 100—101 °C and then refrigerating to +25,+30 °C, rapid chilling to a temperature of -18 °C
for 12—16 hours, preserves its native properties and allows to expand the shelf life of the product to 72 or
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more days at +4 °C,+6 °C in the refrigerator, which indicates an improvement in quality characteristics and
prolongation of storage terms without any stabilizers and preservatives.

Therefore, it is possible to provide the population with the prepared high quality natural shubat with the
established long periods of storage, and also on its basis it is possible to receive treatment and prophylactic
dairy products, bio yoghurts and biological products in combination with extracts of medicinal plants that
posses antioxidant, immunostimulating and hypoglycemic properties [14—17], which do not have analogs in
the world dairy and pharmaceutical industry.
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V.A. Xymabaes, M.b. Keinsipanuesa, P.C. Haiiman6aeBa, H.A. Xyxammrykypos, T.C. burapa

Tyiie cyTiHeH canajibl Ly0aTThI Y3aK CAKTay Mep3iMiMeH a1y TeXHOJIOTMsIChI

Makanazma Tyide CyTiHIH Heri3iHme y3ak cakray Mep3imi 06ap eMIiK-mpo(HIaKTHKANIBIK KBILIKBUIABI CYT
OHIMJIEpIH aly MakcaTbIHAA, TYHe CYTIHIH KYpaMBIHIArbl DOPYMEHIEpP MEH MHKpPOJICMEHTTEpiH, (pU3MKa-
XAMISUIBIK  KACHETTEPiH JKOHE OJHEPreTHKAJblK KYHIBUIBIFBIH OapblHIIA CaKTail OTHIPHIN, 3epTXaHa
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JKaFIalblHaa y3aK cakray Mep3iMi 6ap miy0aTThl allyaarbl Tyle CYTiH 3apapChI3aHbIPYAbIH THIM/I yaKbIThI
MEH TEeMIIepaTypachblH TaHIayFa JKOHE AallbITKbICBIH AailbIHIAAyaa >KYPri3iireH TOKIpuOenik chlHamasap
CHNaTTalFaH. 3epTTey HOTWKelepi OOMbIHIIA, y3aK cakray Mep3iMai camanbsl IIyOaTThl alylarbl
3apapChI3IaHABIPBUIBIIT ANBIHFAH TyHe CYTiHIH Kypambin +25 °C-ka feifiH cankbIHZaTa OTBHIPHIL, 15 %
AIIBITKBICEIH KOCY apKbUIBL, 3apapchl3AaHablpyasiH oHTaimsl THiMal 100-101°C remmeparypacsl MeH 3—5
CeKyHJ] YaKbIT apaJblFbl TaHJANbIT anblHABL COHBIMEH KaTap CHIHAKTAH OTKEH JKbUIIAM My3aaTy
TEXHOJIOTHSICHI ©3IHIH HAaTHBTIK KaCHETTEPIH CaKTall, Y3aK CaKrayra KaOileTTi OMOeHIMIl axyFa MYMKIHIIK
OepeTiHiH KOpCeTTi.

Kinm  co30ep: Tyiie cyTi, 1iy0ar, 3apapChl3OaHIBIPY, AIIBITKBI, TEXHOJOTHs, My3/ary, eMiK-
npodUIIAKTHKAIIBIK KBIIIKBULABI CYT OHIMI.

V.A. Kymabaes, M.b. Keinbipanuesa, P.C. Haiiman6aeBa, H.A. Xyxammrykypos, T.C. burapa

TexHo/10rUs MOJIy4YeHHs] KA4eCTBEHHOI 0 I1y0aTa u3 Bepo/II0kKbero
MOJIOKA C JJINTEeJIbHBIM CPOKOM XPAHEHUS

B cratee ommcaHbl 3KCIEPHUMEHTAIbHBIE OIMBITHI CTEPHIM3ALMH ONTUMATBHBIX PEXUMOB AN MOIYYEHHUS
KaueCTBEHHOT0 IIybara n3 BepOITI0KBEr0 MOJIOKA C Y4ETOM BPEMEHU M PA3NUUYHBIX TEMIIEPaTypHBIX PEXH-
MOB, C MAKCUMAJIbHBIM COXpaHEHHEM (PU3UKO-XMMHUYECKHUX, MUIIEBBIX CBOMCTB U YHEPTeTHYECKON IIEHHOCTH
BUTaMHHOB, MHKPO3JIEMEHTOB C JUIMTEIHHBIM CPOKOM XPaHEHHS B JIAOOPATOPHBIX YCIOBUSX C IEJBIO CO31a-
HUSI Ha €r0 OCHOBE JIeYeOHO-IIPO(MIAKTHUECKOTO KHCIOMOJIOYHOTO MpoayKTa. [1o pe3ynpraTtaM nuccienoBa-
HUSI yCTaHOBJIEH HAaHOOJIee ONTHMAIBHBIN PEKIM CTEPHIIH3ALIH CBEXEBBIIOCHHOTO MOJIOKA IIPU TEMIIepary-
pe 100-101°C B Teuenue 3—5 ¢ ¢ mocnenyomuM oxinaxaennem 1o +25 °C u moGasienueM 15-mporeHTHO#
11y6aTHOM 3aKBaCKM OT MacChl MOJIOKa. ANpoOUpOBaHHas [jajgee TEXHONOTHs CKOPOTEUHOTO 3aMOPAXKUBAHUS
M03BOJIMIA MOJTYYHTh OMOMPOIYKT, COXpPAHUBIIMI CBOM HATHBHBIE CBOMCTBA M 00NafaroNIuii CIOCOOHOCTBIO
K JUTUTENBHOMY XpaHEHHUIO.

Kniouesvie cnosa: BCPGHIO)KLC MOJIOKO, my6aT, CTEpHIn3alus, 3aKBacKa, TEXHOJIOI'MA, 3aMOPaXXUBAaHUEC, JIE-
‘{e6HO-Hp0(1)I/IJIaKTI/I'{eCKI/II71 KHUCJIOMOJIOYHBII MPOAYKT.
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Assessment of water-holding capacity of leaves of Armeniaca vulgaris Lam.
in the conditions of the Zhezkazgan region (the Central Kazakstan)

The expansion of the existing range of tree crops for the greening of settlements is of practical and environ-
mental importance. In the Zhezkazgan industrial region it is necessary to select plants that are resistant to
heat, drought, low temperatures and atmospheric pollution, which limits the species composition. In present
article studies are conducted to assess the water content in the leaves of Armeniaca vulgaris Lam. during the
vegetation season under growing using traditional furrow watering and drip irrigation. The assessment of leaf
water content showed maximum parameters in May, a decrease in June and July, and repeated increase in
August of 2020-2021. Minimum indicators of water-holding capacity are noted in May, maximum — in
June. Leaves of plants grown on drip irrigation had parameters of water-holding capacity 1.3-3.9 % higher
than under the traditional irrigation method, which indicates a better moisture supply. In general, the water
content of apricot leaves was above 50 %, which shows sufficient water supply. The results showed the re-
sistance of Armeniaca vulgaris plants to heat and drought, so, this species is recommended for use in green
construction of the Zhezkazgan industrial region.

Keywords: Armeniaca vulgaris Lam., Zhezkazgan city, industrial region, water-holding ability, resistant, tra-
ditional and drip irrigation.

Introduction

The formation of a modern green building assortment plays an important role in the urban environment,
especially for settlements located in industrial contaminated centers and in arid conditions [1-3]. Zhezkazgan
industrial region is characterized by extra-arid conditions, a lack of precipitation, high summer temperatures
and low temperatures in winter. Therefore, trees and shrubs for introduction into landscaping in the urban
environment should be characterized by heat resistance, winter resistance and resistance to industrial pollu-
tion [4, 5].

The assortment of green spaces of the Zhezkazgan and Balkhash industrial regions is represented by a
small number of species: Ulmus pumila, Ulmus pinato-ramosa, Acer negundo, Caragana arborescens, Ribes
aureum, Malus baccata, Populus nigra, Populus pyramidalis, Elaeagnus oxycarpa, Syringa josikaea,
Crataegus sanguine, Pinus sylvestris and other [6, 7].

Among perspective species for future cultivation in Zhezkazgan and Balkhash cities is Armeniaca vul-
garis, which features high decorative qualities, rapid growth, frost resistance, tolerance of high summer tem-
peratures and air pollution [8—10].

An important condition for the heat resistance of plants under arid conditions is the water-retaining
ability, that is, the ability of plants to retain moisture in the summer [11, 12]. One way to solve the prob-
lems of increasing resistance to arid conditions is to organize satisfactory irrigation [13, 14]. Therefore,
studies are needed to assess the physiological indicators of trees against the background of different irriga-
tion methods.

International experience shows the prospect of drip irrigation in the urban environment, which saves
water and maintains the stability of the different crops [15-17].

The purpose of present study is to consider the water-holding capacity of leaves of Armeniaca vulgaris
grown on traditional watering and drip irrigation in the conditions of the Zhezkazgan region.

Materials and methodology

Object of study is young plants of apricot (Armeniaca vulgaris Lam., or Prunus armeniaca L.,
Rosaceae family). Apricot is usually a small tree from 5 to 12 meters high, a large shrub is rare [18]. Vegeta-
tion duration is 50-100 years that depends on the climate and cultivation conditions. Shoots of apricot are
red-brown or greenish-brown, glabrous, shiny, sometimes covered with gray film. The root system is deep.
The buds are located on 2-3 pieces. The sheet is simple, oval, with an elongated pointed tip, 4-12 cm long,
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with a serrated edge. The flower is large, white-pink, fragrant, blooms before the opening of leaves. The fruit
is a drupe, yellow or orange, fleshy, semi-fleshy or dry, usually pubescent and velvety to the touch. Fruiting
occurs from 3-5 years.

Leaves of Armeniaca vulgaris are taken from 2-year trees (a middle part of crown) growing at the
nursery in Zhezkazgan in May-August 2020-2021 (Fig. 1); separately from plots with traditional (superficial
by borowa) and drip irrigation (diameters of fleets 20 mm) [19]. The watering rate in both versions of the
experience was 1.5 m’ per season with a number of waterings at least 10 [20].

Figure 1. Samples of Armeniaca vulgaris on traditional (A) and drip (B) irrigation (Zhezkazgan city)

Leaf sizes were evaluated during full deployment (June), leaf area is evaluated by weighted area meth-
ods. From May to August, the water retention capacity of the leaves was assessed by measuring weight after
1, 3, and 6 hours [9, 21, 22].

The results of 2-year observations are combined and processed statistically using online system
www.medstatistic.ru.

Results and discussion

The growing season in Zhezkazgan is tense due to arid conditions, frequent dry winds and low relative
humidity [23]. Tree-shrub plants experience the greatest moisture deficiency from the end of June to mid-
August [24].

Visual observations of apricot leaves showed that the strongest negative effects are observed in July,
2021. Partial yellowing of the leaves of the upper part of crow, burns, single fall are observed. Leaves of the
middle and lower part of the crown practically did not change in appearance.

Under different irrigation conditions, reliable differences in size and area of apricot sheet plates are ob-
served (Fig. 2, Tab. 1).
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A

B

Figure 2. Internal view of leaves of Armeniaca vulgaris (middle part of crown):
A — traditional irrigation, B — drip irrigation

Table 1

The morphological parameters and square of leaf sheets of Armeniaca vulgaris depending

on method of irrigation in the conditions of the Zhezkazgan region

Method of irrigation Sheet length, cm Sheet width, cm | Length of sheet petiole, | Square of sléeet plate,
cm cm
Traditional irrigation 53+0.6 2.97+0.29 1.18+£0.16 11.48 + 1.61
4.5—6.0 25—34 1.0—1.5 9.2 —14.8
Drip irrigation 6.6+0.5 4.07+0.31 1.54+£0.10 20.40 +1.97
6.0 —74 3.5—4.7 1.4—1.7 18.0 —25.1
*in a numerator — M=m;
in a denominator the maximum and minimum value of an indicator

So, in length, plant leaves on drip irrigation turned out to be by 1.3 cm bigger than with traditional irri-
gation; by the width of the sheet — by 1.1 cm, by the length of the petiole of the sheet — by 0.36 cm, by the

area — by 8.92 cm’.

During the growing season the water content of apricot leaves ranged from 54.3 to 64.6 % by fresh

weight (Tab. 2).

Table 2

The water-holding capacity of Armeniaca vulgaris leaves depending on
method of irrigation in the conditions of the Zhezkazgan region

Method of irriga- Water content, Loss of moisture during jamming through, %
. Month o

tion % 1 hour 3 hours 6 hours
Traditional irriga- May 61.1£2.0 15.840.5 18.2+0.3 36.9+1.2
tion June 59.6+2.2 7.5+0.4 20.5+0.7 28.3+0.8
July 54.3+0.9 18.6+1.0 35.4+1.6 45.6x1.5
August 58.9+1.6 9.4+0.4 20.8+0.8 32.4+1.4
Drip irrigation May 64.5+0.6 12.6+0.6 16.2+0.4 33.5+1.6
June 62.4+0.5 9.5+0.8 14.5+0.5 30.4+1.6
July 58.8+1.1 14.8+1.2 24.6+0.6 36.5+1.3
August 60.1+2.1 8.1+0.5 19.5+0.8 28.5+0.6

The reduced moisture content is noted in the traditional irrigation method, which indicates that moisture
loss occurs. On drip watering, the plants received more water.
The water content and water-holding capacity of the leaves of Armeniaca vulgaris varied on different

month. So, in May, the leaves had maximum humidity, which is due to the lower temperatures and higher
relative humidity of the spring period [25]. However, water losses in apricot plants were higher in May than
in June. This aspect is explained by the fact that the leaves are young, not adapted to drought. In June, the
water content of the leaves was lower, but the mass when dried is less (Fig. 3). Apparently, adult apricot
leaves more easily adapted to drought, better kept it in the flesh.
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Figure 3. The water-holding capacity of Armeniaca vulgaria leaves by months under the Zhezkazgan city conditions:
A — traditional irrigation, B — drip irrigation

The minimum moisture content of apricot leaves is noted in July, characterized by maximum tempera-
tures and minimum relative humidity. This affects the water retention capacity, which was minimal for all
types of irrigation and all test indicators by month.

In August the water content in the leaves was higher than in July due to a decrease in air temperature
and precipitation. It was also recorded that the moisture loss during drying was minimal. A comparison of
the results of the studies showed the adaptive reaction of apricot leaves in all variant of observation to pro-
longed dehydration.

In general, the moisture content of apricot leaves above 50 % indicates sufficient watering, although
more moisture is obtained by drip irrigation of plants. The water content and weight loss during drying in
plants on drip irrigation turned out to be higher than in plants on traditional watering. The monthly difference
ranged from 1.3 to 3.9 % in favor of drip irrigation efficiency.

Thus, the indicators of water content and water retention ability indicate sufficient drought resistance of
ordinary apricot in the conditions of Zhezkazgan, which allows us to recommend it for green construction.

Conclusion

A study of the water content and water retention of the leaves of Armeniaca vulgaris showed that in
spring and late summer the moisture content was higher than in early and mid-summer. The water content of
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the leaves during the studied vegetation season was higher than 50 %, which indicated a sufficient rate of
watering.

In the process of vegetation, a change in the water retention ability is observed. Maximum indicators
are noted in June, minimum — in May. The water content of apricot leaves was higher for plants grown on
drip watering, and the leaves lost less moisture when dried. The obtained indicators signity positive effect of
drip irrigation.

The obtained data on apricot show its good resistance to summer conditions in Zhezkazgan city, so this
species should be recommended for introduction into green building.
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Ke3kaszran ailimarbl xarnaiibinaa Armeniaca vulgaris Lam.
JKanbIPaKTAPbIHBIH cyycTay KaoijeTin 0aranay (Opraasik Kazakcran)

Enmi mekennmepai KeraxgaHAblpy YIIIH araml JaKbULIAPBIHBIH KOJIAHBICTAFBl aCCOPTUMEHTIH KEHEHTY
MPaKTHKAIBIK JKOHE OKOJNOTMSUIBIK ~ MaHbI3#BL.  JKe3Ka3raH  e©HEpKociNTiK  aliMarblHOa  BICTBHIKKA,
KYPFaKIIBUIBIKKA, TOMEH TEMIIepaTypa MEH aTMOC(EpalbIK JacTaHyFa TO3IMIl ©CIMIIKTEpl TaH#ay KakeT,
Oy TypriepIiH KypamblH LIeKTelai. MakajaJa BereTalysulblk Ke3eHIe 0opo3ia IoCTYpii cyapy KoHe
TaMIIBUIATBIN Cyapy apKbUIbl ecipy KesiHperi Armeniaca vulgaris Lam. »KanblpaKTapbIHAAFbl CYIbIH
MeuiepiH Garanay OoifblHIIA 3epTTeyiep HOTKeci Oepinren. JKamplpakrapAblH KYHapJbUIBIFBIH Oaranay
MaMbIp alblHIa MaKCUMAaIIbl MOHAEPIi, MayCchiM MeH wiiine ainapeiaa temenney, 2020-2021 tambi3
aifpiHa KaiTa ecyni kepcerTTi. TaMIUbUIaTHIl cyapy Ke3iHAe OcCIpileTiH OCIMIIKTepIiH >KarbIpakTapbl
JOCTYpIIi cyapy oIiCiHe KaparaHJa Cy[sl ycrarm Typy Kabineri 1,3-3,9 %-ra xoraps! 60JIabl, Oy BUTFaIIBIH
JKaKCBhl KaMTaMachl3 eTUIreHairin kepceteni. JKammsr abpukoc >xansipakrapsl 50 %-maH »orapsl 00JIIBL, SFHA
CYMEH XETKUIIKTI KaMTaMachI3 eTUINi. AJIBIHFaH HOTWXeNep Armeniaca vulgaris ©CIMIIKTEpPIHIH XbUTy MEH
KYpFaKIIbUIBIKKA TO3IMAUIITIH KOPCETTI, COHIBIKTAaH Oy Typ JKe3ka3raH ©HEPKICINTIK aliMaFbIHBIH KaChLI
KYPBUIBICHIHAA KOJIJaHY YIIiH YChIHBUIA/BI.

Kinm cesoep: Armeniaca vulgaris Lam., JKe3ka3raH Kanacbl, ©HEPKACINTIK aiiMak, CyIbl YCTall TYpy
KaOineTi, TYPaKThUIBIFbI, JOCTYPIIi )KOHE TAMIIBLUIATHII Cyapy.

M.IO. NummypatoBa, A.H. Matsees, C.Y. Tneykenona, A.I'. XKymuna, P.T. Mycuna

OueHka BoaoOyAepxuBaKOIIEl CIOCOOHOCTH JUCTheB Armeniaca vulgaris Lam.

B ycioBusix JKe3kasranckoro peruona (LenTpanbubiii Kazaxcran)

PaciipeHue CyliecTBYIOLIEro acCOPTUMEHTA JPEBECHBIX KYJbTYD UL O3CJICHCHHS HACCICHHBIX ITyHKTOB
UMEeT BaXKHOE MPAKTUYECKOE M SKOJIOrM4eckoe 3HadeHue. B JKe3ka3raHCckOM HPOMBIIUICHHOM pernoHe
HEe00X0MMO OOMPATh PACTEHUS, OTIIMYAIOLIMECS YCTOIYMBOCTBIO K XKape, 3acyXe, HU3KUM TeMIlepaTypaM
" aTMoc(epHOMY 3arps3HCHUIO, YTO OTPAaHWYMBAET BHJOBOM COCTaB. B craThe NpHBENEHBI pe3yibTaThI
HCCIIE0BAaHMS 110 OIIEHKE COJIeP KaHUs BOJBI B JINCThSIX Armeniaca vulgaris Lam. B TedeHHe BereTallHOHHOTO
Teprosia HpH BBHIPAIIMBAHUM C IPUMEHEHHEM TPaJMIMOHHOIO IIOJHMBAa HO 0Opo3JaM M KalelbHOTO
opomenus. OreHKa OBOJHECHHOCTH JIMCTHEB ITOKa3aia MaKCUMalbHbIC 3HAaUEHHSI B Mae, CHI)KEHHE B HIOHE U
uIoJie, IOBTOpHOE ToBbImIeHHe B aBrycte 2020-2021 rr. MuHMManbHbIE MOKa3aTeld BOAOYACPIKUBAIOLICH
CIIOCOOHOCTH OTMEYEHBI B Mae MeECsLE, MaKCUMaJIbHble — B MIOHE. JINCThs pacTeHHH, BbIpAllNBAEMBIX HA
KareJIbHOM OpOIIEHHH, UMENHN T0Ka3aTelu BOJOYepKuBatoniel cnocooHocty Ha 1,3-3,9 % Beimie, ueM npu
TPaJMLIMOHHOM METO/IC TI0JIMBA, YTO CBUICTEIBCTBYET O OoJiee Jiydied obecneueHHOCTH BiIaroi. B nemnom,
OBOJHEHHOCTH JINCThEB abpukoca Obmra Bbime 50 %, TO eCTh ¢ JOCTAaTOYHOH OOECHEYEeHHOCTHIO BOMOM.
IomyuenHble pe3ynbTaThl IOKA3aIN YCTOMYNBOCTE PAacTeHuil Armeniaca vulgaris K xape U 3acyxe, I03TOMY
JaHHBIA BUJI PEKOMEHIYETCS [UISl IPIMEHEHHUS B 3€JICHOM CTPOHTENhCTBE JKe3Ka3raHCKOro MpOMBIIIIEHHOTO
peruoHa.

Kniouesvie cnosa: Armeniaca vulgaris Lam., ropox JKe3skasraH, TNpOMBIIIIEHHBI PETHOH,
BOZIOYIEPXKUBAIOLAsl CIOCOOHOCTB, YCTOHYMBOCTD, TPAAULIMOHHOE ¥ KaleJIbHOE OPOLICHHUE.
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Diversity of the genus Rosa L. in the conditions
of the Dzungarian Alatau mountains

The article presents and describes the plants of the genus Rosa L. growing on the territory of the Dzungarian
Alatau. As a result of the study of literature sources, it was found that out of 57 species of the Rosaceae
family, growing in the territory of the CIS countries, there are 10 species of the genus Rosa L. (R. beggeriana
Schrenk, R. canina L., R. platyacantha Schrenk, R. laxa Retz., R. spinosissima L., R. alberti Regel,
R. schrenkiana Crep., R. acicularis Lindl., R. majalis Herrm, R. nanothamnus Bouleng.). The state of the
vegetation cover of the Dzungarian Alatau for 2015, 2017 and 2020 was also studied using the program. The
gradual degradation of the plant community of this mountain system is determined.

Keywords: genus Rosa L., diversity, medicinal plant, rosehip, Dzungarian Alatau.

Introduction

Rosehip is considered one of the plants with the best and most effective medicinal properties. This is
due to its nature, because all parts of this plant, as well as the roots, are considered useful. Among the
flowering plants the genus Rosa L., which belongs to the Rosaceae family, has a great variety of species.
Plants of the genus Rosa L. are an important group used for medicinal and other economic purposes.
The genus Rosa L. has about 200 species and 18 000 subspecies. The exact number of species is unknown,
since there is no single criterion in the taxonomy of this genus by which it would be possible to determine,
which group of plants is autonomous and which is not. Despite the species diversity, modern varieties are
mainly considered interspecific hybrids descended from 10 species of wild rose (R. canina, R. chinensis,
H. foetida, R. gallica, R. gigantea, R. moschata, R. multiflora, R. phoenicea and R. rugosa and
R. wichuraina).

There are also several species in Dzungarian Alatau. The botanical and geographical elements of the
Dzungarian Alatau have their own regional features. On the territory of Dzungarian Alatau a huge number of
medicinal plants grows, the useful properties of which determine their use in folk medicine [1-3]. The genus
includes widely distributed plant species with high decorative properties intended for gardening as valuable
berry crops. Wild rosehip plants are of particular importance due to the rich biochemical composition of the
fruits, which can be important sources of biologically active compounds for food fortification.

Often used by the local population in medicine, the prickly rose (Rosa acicularis Lindl) is quite
widespread in the territory of the Dzungarian Alatau. The distribution area of Rosa acicularis Lindl. is are
the valleys of rivers and mountain rivers at different mountain heights. According to the research, the length
and biomass of shrubs depend on external factors that dominate the plant habitat. Low-growing shrubs of the
prickly rose reach a height of 30 to 60 cm and are more common in areas with dry soil. Rosa acicularis
reaches a height of 3 m and even higher in areas with well-moistened soil and access to sufficient light,
especially in the valleys of rivers and lakes. In addition, the fruiting of the shrub depends on the favorability
of external factors.

Most often, rosehip fruits are used, as they contain a large amount of active substances. The major
bioactive compounds within rosehips is ascorbic acid. The fruits of cultivated rosehip species are
characterized by a high content of vitamins C and P, the content of vitamin C in the fruit pulp ranges from
684 to 4215 mg per 100 g, which is 10-15 times higher than that of black currant berries [4]. Vitamin C
concentrates from it are more effective than synthetic ascorbic acid.

According to the researchers, the average content of vitamins in the fruit from the middle and northern
regions is 5 times higher than of species from the southern regions (5029 mg/100 g and 1027 mg/100 g,
respectively). One explanation is that for this variety-in the middle and northern regions grow species rich in
vitamin C: Rosa cinnamomea L., R. acicularis L., etc., and in the southern — R. canina L., which are
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significantly inferior to other species in this indicator. In addition, the fruits of R. canina L. taken from
mountain regions are richer in vitamin C than samples taken off the coast [5—7]. The amount of ascorbic acid
varies significantly between the types of rosehip and the different parts of the fruit (pulp and seeds).
The content of ascorbic acid in fruits is never constant, the difference in vitamin C content in fruits may
depend on the plant species, variety, environmental factors, and altitude [8, 9].

Due to the characteristic useful properties of rosehip, it is widely used in all types of industry.

Rosehip can be called one of the most popular natural components used in folk medicine independently
and in combination with other components. In the XX century rosehip became a medicinal and technical raw
material when the high multiculturalism of the plant was revealed [10].

In addition to its unique healing properties, rosehip itself is a very beautiful plant and many people
successfully use it as a hedge in their garden. Also, the growing consumer demand for natural and delicious
food has made rosehip plants a popular natural product in Europe. Rosehip in the food industry is mainly
used as a liquid extract to enrich the compositions of new food products [11]. Fresh and dried rosehip fruits
are used for the production of fortified juices, purees, multivitamin concentrates: extracts, syrups, dragees.
Rosehip fruits are commonly used in some European countries, especially in Germany, Poland, Portugal,
Finland, Romania and Sweden as components of traditional herbal teas, marmalades, jams, food additives,
and nectar [12, 13]. In addition, the fruit is used as an ingredient in probiotic drinks and yogurts.

High cold resistance, unpretentiousness to the soil composition, the biochemical composition of berries
makes rosehip plants a very attractive decorative and berry crop for enriching the natural flora and
horticulture of Kazakhstan.

Despite the use of many medicinal plants of the Dzungarian Alatau, including wild rose hips, by local
residents the number of works on the species composition and characteristics of rose hips populations is
small. Rational use of wild rosehip as a wild rose, especially as vitamin rich and forest-reclamation plants, is
possible only with scientific knowledge of their species composition, understanding of biological properties
that differ in accordance with different natural conditions of their growth. Therefore, the study of the
distribution of medicinal rosehip plants is of great importance for the conservation of biological diversity, as
well as for the rational use of biological resources.

Materials and methods

Objects: plants of the genus Rosa L, growing on the territory of the Dzungarian Alatau.

The state of the natural mountain vegetation cover was assessed using the normalized relative
vegetation cover index (NDVI) (normalized difference-vegetation cover). To study the total vegetation cover
of the Dzungarian Alatau the product temporarily Smoothed NDVI, eMODIS NDVI C6 of the Early
Warning and Environmental Monitoring Program (early Warning and environmental monitoring program)
was used [14]. It is built according to the Aqua satellite, the MODIS radiometer, from 2002 to the present,
has a 10-day accumulation period and a resolution of 250 m.

When determining and describing the diversity and distribution of medicinal and food plants of rosehip,
to identify representatives of the genus Rosa keys books and publications that distinguish different plants,
sometimes accompanied by images of morphological features of the identified plants were used [15-17].

The distribution of species on the territory of the Dzungarian Alatau is given in accordance with the
zoning adopted in the work of V.P. Goloskokov (1984), and the general distribution is given in accordance
with the areas adopted in the 9-volume edition of «Flora of Kazakhstan» (1956-1966) [16, 18].

Results and discussion

The product eMODIS NDVI C6, available on the website of the Early Warning and Environmental
Monitoring Program, was used to monitor the state of natural mountain plants of the Dzungarian Alatau.
As a characteristic of the state of vegetation cover, the NDVI (Normalized Difference Vegetation Index) of
the Dzungarian Alatau was used for the period of July 11-20 of 2015, 2017 and 2020, which is quite stable.
However, over the past three years they were characterized by fairly low values of NDVI, which indicates a
negative dynamics of the plant's condition (Figure 1).

Due to the gradual degradation of the vegetation cover of the Dzungarian Alatau, the study of the
distribution of economically valuable plants, including rosehip plants great valuable for the food and
pharmaceutical industries, is of great relevance.

58 BecTHuk KaparaHgmHckoro yHusepcurteTa



Diversity of the genus Rosa L. in the conditions...
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Figure 1. 2015-2020 development of mountainous areas of the Dzungarian Alatau.
Dynamics of values of the NDVI growing index for the period of July (11-20 July)

Dzungarian Alatau is a mountain system, the flora of which has a mixed, transitional character. The
place of this region in the botanical and geographical zoning is unclear. Various authors believe that the Tien
Shan, Altai, and Dzungarian Alatau can be floristically independent mountain systems. The transitional
nature of the flora of the Dzungarian Alatau indicates the presence of one type of vegetation with the
southern and northern mountain systems of Central Asia, in particular with the Tarbagatai and Altai [7]. The
natural forage resources of the Dzungarian Alatau are very rich, but they are not fully used and are often
used irrationally. Large areas of natural landscapes, including Semirechye, are quickly developed for
agricultural and industrial use. In these places the vegetation cover is sharply disturbed, and some rare
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species can completely disappear. Therefore, it is necessary to develop recommendations that not only stop
some negative phenomena in natural landscapes but also restore their original state.

Over the years of research, sharp fluctuations in temperature, humidity, and other climatic phenomena
have been observed. Over the years of research the supply of plants with moisture during the growing season
can be considered satisfactory.

At least 1,200 species belonging to 57 genera of the Rosaceae family are found in nature of the CIS

countries.

As a result of the study of literature sources, it was found that out of 57 species of the Rosaceae family
growing in the territory of the CIS countries, about 10 species of the genus Rosa L are found in the flora of
the Dzungarian Alatau (Table 1):

1. Rosa beggeriana Schrenk.

Rosa canina L.

Rosa platyacantha Schrenk.
Rosa laxa Retz

Rosa spinosissima L.

Rosa schrenkiana Crep.
Rosa acicularis Lindl.
Rosa majalis Herrm
0. Rosa nanothamnus Bouleng.

2.
3.
4.
5.
6. Rosa alberti Regel
7.
8.
9.
1

Table 1

Species of the genus Rosa L found in the flora of the Dzungarian Alatau

Species Biological features
1 2
Steppe belt
Rosa Shrub up to 3 (4) m. The same large, small or hard sickle-shaped curved spikes; leaves 2—12 cm
platyacantha long, oval or round; fruits 0.5-1.4 cm long.
Schrenk
Shrubs and steppe belt
Rosa Shrub up to 3 (4) m. The same large, small or hard sickle-shaped curved spikes; leaves 2—12 cm
platyacantha long, oval or round; fruits 0.5-1.4 cm long.
Schrenk

Rosa beggeriana
Schrenk.

The height is 1-2.5 m. the Thorns are bent. Young leaves are purple. The flowers are white, 30
pieces on the branches. The fruit is red, rounded, and resembles a pea about 1 cm in diameter.

Rosa schrenkiana
Crep.

Shrub 1-1. 5 m high, with branches with slightly curved bluish-green bark; spines thin, straight
or slightly curved at the top, slightly flattened, oval; sepal very long, rises after flowering and
remains when the fruit is ripe.

Rosa acicularis
Lindley

Shrub up to 2 m, the bark of the trees is gray-brown; the stems and branches are straight, cov-
ered with rare slightly bent spines. Leaves up to 12 cm. hypanthia is elliptical, ovate or pear-
shaped, rarely spherical, the sepal is directed upwards, the fruits are red

Shrubs belt

Rosa laxa Retz

Shrub up to 2 m tall, bluish-green, with young thin and straight spines, on thick branches the
spines are stiff, hook-shaped, low-curved or slightly upward; hypanthias are oval; fruits are
rounded or elliptical, 12—18 mm in diameter

R. spinosissima L.

Bush height (30) 75 cm — 2 m. straight, thin, densely spiny branches; hypantia rounded or
slightly longer in width; fruits 6 — 14 mm., round, black in a ripe state

Rosa Shrub height 1.5-2.5 m, spreading, prickly, very short branches; thorns straight, thin; leaves 1—
nanothamnus 5.5 cm long; flowers from 1 to 3, pink or white; fruits rounded or oval, sometimes glabrous, red.
Bouleng.

Rosa alberti Shrub up to 1.5 m high, with long arched-pointed branches; spines are thin, straight; hypanthi-
Regel um is oval, elliptical or bottle-shaped; long, often smooth, individual leaf of the flower bowl,

slightly expanded at the top; fruits are oval or elliptical, up to 1.5 cm long.

Spruce forest

Rosa beggeriana
Schrenk

The height is 1-2.5 m; the thorns are bent; young leaves are purple; the flowers are white, 30
pieces on the branches; the fruit is red, rounded, and resembles a pea about 1 cm in diameter.
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1 | 2
Valley of mountain rivers
Rosa canina L. Shrub 1.5-2 m high, with arched branches covered with green or red-brown bark; spines small,

hard, sickle-shaped, curved; 5-7 leaves, large, usually elliptical, up to 5 cm long, pointed, gla-
brous; fruits rounded or elongated-oval, bright or red.

Rosa majalis Shrub is up to 2 m tall, with thin branches covered with brown-red bark, with a rare hard cres-
Herrm. cent-shaped crest; the leaves are complex, with a total length of up to 7 cm. The flowers are
large, 3—7 cm in diameter; the sepal is whole, narrow, up to 3 cm long; the fruits are rounded,
rarely oval or elliptical, orange or red in color

Among the species identified in the Dzungarian Alatau regions, Rosa canina L., Rosa beggeriana
Schrenk., R. acicularis Lindl. and Rosa majalis Herrm species have an important economic significance and
is distributed in the region, they are found in the wild in all administrative districts, among which people can
choose promising productive forms with a complex of economically valuable features.

Conclusions

As a result of the study of literature sources, it was found that out of 57 species of the Rosaceae family
growing in the territory of the CIS countries, about 10 species of the genus Rosa L. (R. beggeriana, R.
canina, R. platyacantha, R. laxa, R. spinosissima, R. alberti, R. schrenkiana, R. acicularis, Rosa
nanothamnus, R. majalis). According to the research results, the most suitable for breeding work are large-
fruited, widespread and vitamin-rich plants. In Dzungarian Alatau the most common rosehip is considered to
be the prickly rose.
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15 BaiitenoB M.C. WmmoctpupoBaHsblii omnpenenurens pacrennii  Kaszaxcrama / M.C. bBaiirenos, A.H. Bacuibesa,
A.Il. 'amaronoBa. — Anma-Ara: M3a-so AH KasCCP, 1969. — C. 517-521.

16 ®nopa Kazaxcrana. — T. 1-9. — Anma-Ara: Hayka, 1956-1966.

17 BaiitenoB M.C. ®nopa Kazaxcrana. — T. 2. PonoBoii kommieke ¢iopst / M.C. baiirenoB. — Anmarer: Freuteiv, 2001. —
280 c.

18 Tomockokos B.I1. ®nopa xyHrapckoro Asatay (koncrnekt u aHanu3) / B.IL. T'oigockokoB. — Anma-Arta: Hayka, 1984. —
222 c.

A.C. Kanaes, P K. Kapunbaesa, A.H. Typibikoxa

Konrap Anaraysl :kaFgaibIHAaFbl Rosa L. TYKbIMBIHBIH dPTYPJILIIri

Makxkasnana Xonrap Anataysl aymMarbiH/a eceTiH Rosa L. TeKTeC 6CIMIIKTEp YChIHBUIFAH KOHE CHIIATTAIIFaH.
Onebu nepexkesnepai 3eprrey Hotmxkecinge TMJL exnepinne ecerin Rosaceae TYKbIMAACHIHEIH 57 TYpiHIH
10-ra xybIK TYpi Rosa L. (R. beggeriana Schrenk, R. canina L., R. platyacantha Schrenk, R. laxa Retz.,
R. spinosissima L., R. alberti Regel, R. schrenkiana Crep., R. acicularis Lindl., R. majalis Herrm,
R. nanothamnus Bouleng) anpikranrad. barmapnamansin kemerimen 2015, 2017 sxone 2020 xpuigapIarsl
JKonrap AnaTaybIHBIH OCIMIIK >KaMBUIFBICBIHBIH JKaFgaibl 3epTrenai. by Tay »kyieciHiH eciMaiktep
KaybIMIACTBIFBIHBIH OipTIHAEI TO3Ybl aHBIKTAJI/IBI.

Kinm co30ep: Rosa L, aryan Typminik, Topillik eciMaik, HTMYpHIH, JKoHFap AnaTaybl.

A.C. Kanaes, P.K. Kapun6aesa, A.H. Typnbikoxa

Pa3nooOpa3zue poga Rosa L. B yeaoBusix JlzkKyHrapckoro AJsiaray

B crarbe mnpencraBieHsl M ONMCaHbl pacTeHus poaa Rosa L., mpouspacTaroliue Ha TEPPUTOPUU
Jbxynrapckoro Anaray. B pesynbTare u3ydeHHs JUTEpaTypHBIX MCTOYHHMKOB OBbIJIO YCTAaHOBJIEHO, YTO U3
57 BUIOB ceMeiicTBa PO3OLBETHBIX, MIpoU3pacTaomux Ha Tepputopuu ctpan CHI', oxono 10 BumoB pona
Rosa L. (R. beggeriana Schrenk, R. canina L., R. platyacantha Schrenk, R. laxa Retz., R. spinosissima L.,
R. alberti Regel, R. schrenkiana Crep., R. acicularis Lindl., R. majalis Herrm, R. nanothamnus Bouleng).
C moMomIpI0 MPOTpaMMBI Takke OBUIO M3YYCHO COCTOSIHHE PAaCTUTENILHOTO IOKpoBa JKyHrapckoro Ajatay
3a 2015, 2017 u 2020 rr. OnpeneneHa MOCTENEeHHas JIETPafalisl PaCTUTEIBHOTO cOO0IIecTBa ITOW TOpHOH
CHCTEMBI.

Kniouesvie cnosa: Rosa L., pazHOOOpasue, JIEKapCTBEHHOE PACTEHWE, LIMIOBHUK, J[XyHrapckuii Amnaray,
PacTUTENbHBIN TOKPOB.
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«byiipatay» M¥TC cupek, :KoibLIbII 0apa »KaTKaH KIHEe IHAEMHK OCIMIIKTEepPiHiH
0MO03KOJIOTHAVIBIK ePeKIIeJiKTepi MeH MapyamblUIbIK MaHbI3bI

Maxkanana Kasakcran Pecriybnukaceinaa perTiniri GofibiHIna eH coHFbl ambliFan «byiiparay» MemiekerTik
yarTeIK Taburu casOareHblH (MY TC) TYTIKTI ©CIMIIKTEpIHIH epeKIle TONTaphl: CHPEK, >KOWBUIBI Oapa
JKAaTKaH XKOHE SHJIEMUK OCIMIIKTEpiHiH OHO3KOIOTHSUIBIK epeKIIeTiKTepi MeH MIapyallblIbIK MaHbI3bBIHA Oara
Oepyre apHamraH. ABTOpiap MaKalaja OpPTYpJi HEri3ri FHUIBIMH OMICTEp apKbUIBI AHBIKTAIBII, FHUIBIMHU
omeOmer Ke3lepiHIH aKmapaTrTapbl HETi3iHAE JKMHAKTaJFaH MATIMETTepHi JKyiernen, HAKTHl 3epTTeyiep
Kypacteiprad. Ocsl 3epTTeyinep HoTMkeci 6oibiHIma «Bbyiipartay» MY¥TC cupek skoHe KOHBUIBIT 6apa )KaTKaH
24 typni ecimaikrepaid, Kpi3pur kiTamka enren 10 Typii eciMaiKTepaiH KOHE OSHAEMHK 7 Typii
OCIMIIKTEepiH HAaKThl OHOJKOJOTHSUIIBIK, SKOHOMHKANIBIK CHIIATHl OEpiireH. 3epTTey HBICAHBIHBIH COHFBI
XKbUIIAp/aFbl 3epTTeY HOTIKEIepiHe colikec, ayMaKTa TYTIKTI eciMaiKTepaiH 75 TykpiMaac neH 288 Tybicka
xataTbiH 610 Typi aHbikTanFad. OcChl aTanFaHAapAbIH 1IIHAE YHIEMHUKTEpIIH — 5 TYKbIMAAcKa, 6 TyBICKa
JKataTelH 7 Typi Tapanrad. By sxammsr Opransik Kazakcranna 6ap sunemux eciMpmikrepaiy 1/4 Gemiri. An
Ke3p1 kiTanka earer 387 Typain 10-1 ocbl aymakra kesneceni. Connaif-ak, OyJ1 ayMakTa CHpEK Ke3/IeCeTiH
ecimMIikTep caHbl Oyringe 24-ke skeTkeH. bymapnpin iminnge texk Kaparangs! oOibICHI FaHa eMec, JKaJIIbI
Kazakcran OoHbIHIIIA CHpEK Ke3/IeCeTiH TypJiep Jie 6ap.

Kinm ce30ep: »HIEMHK, CHPEK Ke3[eCeTiH, JKOWBUIBIT 0Oapa JKaTKaH, aHTPONOreHAIK (akrop,
OMO3KOJIOTHSIIBIK, 3KOHOMHKAJIBIK OaFabl.

Kipicne

CoHFbl Ke3eHIEepAeri KOpIlaraH oOpTara aHTPOINOTrEHMAIK BIKNAIABIH apTybl, COHBIH CajapblHaH
SKOJIOTHSIIBIK, MAceNeepAiH TYbIHIAYbl FalaMIbIK aJam3aTThl aWTHaFaH/a, >KePriTKTI XaIbIKTBIH JKaImai
aaHAaTyIIBUIBIFBIH TYAbIpYAa. OChI TAKBIPHII MICHOEPIHACT op FAIIBIMH 13[ICHIC dKYMBICTAPBIHBIH ©3€KTLIII1,
Ma3MyHbl MEH KYHIBUIBIFBI KYH CaHam apTyaa. Epekine KoprayFa aimyAbl ©CIMAIKTEpIiH TEK KeKelereH
TYpJepi FaHa eMec, COHJai-aKk, eCIMIIKTep >KaMBUIFBICBIHBIH TYTAaC KEIIeHIepl Ne KakeT eremi. TaOuraTtka
AHTPOTIOTEHIK 9cep, SIFHU, aJlaMHBIH CaHalbl Ja, CAHACHI3 J1a KOpIIaraH OpTara Kepi ocep €Tim, KoHE COll
OpEeKeTTep HOTIKECIHAE KOpILIaFraH opTa MeH TaOufy naHamadTTapAblH e3repyil TyAbpYbl. KapKeiHas! Typrae
MaJl Jkaro, e mady, JKep JKbIPTy cajapblHaH TaOMFH KEIICHICPAiH CaHbl 6Te KaTThl KbICKapyda. Al amaH
KaJIFaHZIAphl aJIaM Ha3apblH ayIaphIl, SPTYpIIi MaKcaTTa JKaIai )KuHay ocepineH OipTiHmen xoipiryaa [1].

«byiiparayy M¥TC TeppuTopusChIHAa IEKOPaTUBTI MaHbI3Aarbl KBI3bUT KiTalKa €HIeH, CHUPEK JKoHE
JKOMBUTBINT Oapa »aTKaH TYpJiep MEH SHIEMUK eciMIikTep ToObl eTe Keml. Onap naHgmadTTapAblH COHI,
COHJaM-aK, TYTIKTI ecCIMIIKTepiH Oail >koHe Oarajbl IeHO(POHIBIH CaKTayblH aXblpamac OeJjiri OOoJbIm
Tabbanbl. COHFBI JKBUIIAPHI CasOaK TEePPUTOPHSICHIHA aHTPOMOTCHIIK (aKTOPABIH OCEpiH JICi3 Aeyre He
Oonanpl, ce0ebi KeprilikTi, aiMaKTHIK XaJIBIK THIFBI3BIFEl MEH IIAPYAIIBUIBIK SPEKETIH KYPrizy OeJIceHaitir
TeMeHiereH. Herisri aHTpomoreH ik *yKTeMe Yil MaJibIH jKalo Herizinae Tyceni [2].

CoOHFBI KE3CHCPCTI 3epTTeYJIep HOTHKECI OOHBIHIIIA TEPPUTOPUSHBIH KOIT 0OJIriHIe aHTPOIOICHIIK
(akTop acepiHeH ociMAIKTepIiH Oy3bUTYBIHBIH QJICI3 KOHE opTala AeHreii Oalikanran. byrinae ecimaikrep,
COHBIH 1IIiHAE SHAEMUK TYPICPAiH reHO(OHIBIH caKTay MEH THIMJIi MTal1anany Mocelieci 63¢KTi MaHbI3Fa ue
Oonapl. OCIMIIKTEp pecypcTapblH TaifalaHy MacIITaOBIHBIH  apTybl  JKEKEIEeTeH  OCIMIIKTEp
KaybIMIACTBIKTaphl MEH OJIApJbIH KOMIIOHCHTTEPIHIH 03TrepiCKe VITbIpayblHa, aja Kerbip Typiepai >KOUbLTY
KaymiHe yuelpayblHa ceOenm Oonapl. byn skarmaiiia ocipece, jKOFapbl JIEKOPAaTHBTIK calara M€ SHIEMHK
ecimMaikTep ocan 6oizapl. JKeprilikTi XaablKThIH APyallbUIbIK MaKCaThIHA, MBICAJIBI JOPLIIK IIHKI3aT, Ca0bIH
TaMBIPBIHBIH Ca0bIH acay YIIiH XoHe T.0. MmaijiaiaHplIaThiH KeHOip SHAEMUK TYPICPAiH HOMYJIISIUSIIAPHI
KbIcKapyaa [3].

AHTpoOTOreHik (QaxkTop oCepiHeH PHAEMHK TYPJEpAIH MEKEH €Ty OpTachl XarAaWbIHBIH ©3repyi,
apeaNJiblH KbICKapyblHa OKeldyl MYMKiH. MYHBIH calJiapblH elecTeTy KWBIH JKoHe Oyi casbak
TEPPUTOPUSACHIHIAFHI TYPIIK KOPFAayAbl YHBIMIACTHIPYAa KATThI KHBIHIBIKTAp TYAbIpaIs! [4].
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Con cebenter ae Oi3aiH alAbIMBI3Fa KoiiraH MakcaThIMbI3 «byiiparay» M¥TC cupek, xoibuibin 6apa
JKaTKaH JKOHE JHACMHK OCIMIIKTEPiHIH OWOAKOJOTHSUIBIK CPEKIISTKTEPI MEH ONapIbIH MapyanTbIIbIK
MaHBI3BIH 3€PTTEY OOJIBIT TaOBIIAIBI.

3epTTey *Kanmnbl KaObUIIaHFaH 9icTep OOMBIHIIA XKYPri3iiai. 3epTTey KYpPri3reH Kes3le, TOJNbIK CeHIMA
JKOHE CaIBICTRIPMAJIBI HOTIDKEJIEP allyFa MYMKIHIIK OCpeTiH >Kaiambl KaObBUIMaHFaH OHiCTep KOJMIaHBLIIBL.
DKOJIOTHSUIBIK TONTapra 06J1y TOMbIPAK bUIFAIAbUIBIFbIHA OailIaHBICTHI AHBIKTAIABI. OMIpIIK (OPMACHIHBIH
capantamacel W.I'. CepeOpsikoBTBIH omici OoifpIHIIA >KYpri3ingi. MONABUIBIK IOpeKeciH aHBIKTay YIUiH
LIONTECIH OCIMIIKTep JKaMBUIFBICHIH KO3 MeJIepMeH aHblkTayra OomateiH  O. [pyne mikamacel
nmavigananeiael.  Llapyampuielkra  Oaramel  Typiepai aHbikTay H.B. I1aBIOBTBIH JKYMBICBIHA —COMKEC
xkyprizurmi. [Taimaner eciMaikTepaid (iropacklH capanTay KesiHae KeJecifeil tomrap OemiHmi: a3bIKTHIK,
TaMaKTBIK, COH/I, Oanasl, 3QUp MaMIbl )KOHE TEXHUKAIIBIK,.

Kazipri yakeirra «byiipatayy MYTC TYTIKTI ©CIMIIKTEepiHIH TaKCOHOMHUSIBIK TizimMi 610 Typre
JKaTaThIH, 288 TyBICKa €HI'eH 75 TYKBIMIACTaH TYpaasl. MyHIAFel 0achIM OOJBIN, KYPASTITYIIIEP, KOHAKOT,
caOBbIHKOK, OypIIaK, KbIPBIKKa0aT jKoHE KaJlaMIlblp TYKbIMIAcTapbl TaObuianel. backiM TybicTapra: >KycaH,
Taj, Ka3rabaH, 06ICHEION XKOHE Kya KaTajbl [S].

3epTTey HOTWXKECiHAE aHBIKTanFaHmai, Kaszakctan PecmyOnmkachblHAa 2HIEMHK OCIMIIK TypJiepiHe
44 tykpiMaac, 165 TybiceiHa kataTeiH 677 Typi, OpTansik Kazakcranga 21 TykpiMaac, 57 TybICBIHA KaTaThIH
101 typi xone «byiipatay» MY TC sHAEMHUK ©CIMIIK TYpJiepiHEeH 5 TYKbIMIac, 6 TYbICHIHA >KaTaThIH 7 TYpi
6ap. Omnap Temeneri kecrene oepinrex (kecre 1).

Kecrte 1
IHAeMHK OCiMAIK TYpJepiHe calbICTBIPMAIBI CHIIATTAMA
OH/IEMHK 6CIMAIKTEPIIH TapaTybl TykpIMaac caHbl TysIc caHbl Typ cansl
Kazakcran PecniyOnmkacsiHga 44 165 677
Optansik Kazakctanna 21 57 101
«byitpatay» M¥TC 5 6 7

OciMIiKTepAiH PHAEMHUK TYpJiepi ¢uiopa KOMIOHEHTI OOJNBIN TaObUIAABI XKOHE SPTYPI SKOJOTHSUIBIK
3epTTEYNEpAl KYprisreHae eckepiryi tuic. OnapapH kebici opTypii aiiMakTapabiH KpI3buT KiTaOblHA CHTCH
JKOHE PECMH TYpIIe 3aHMEH KoprayFa ayibiaFaH (kecte 2) [6].

Kecrte 2
«byiiparay» M¥TC ecimaikTepiHiH JHIeMHK TYpJIepiHiH KYpaMbl

TykpiMaac

Tysic

Typ

Kaiteinnap — Betulaceae

Katisig — Betula

Kp13p101 Kaiibig

Cyrrirennep — Euphorbiaceae

Cyrriren — Euphorbia

Y cak )KeMICTi CYTTIireH

MaTeiprynuep — Apiaceae

Ciner — Trinia

Bynwipie! ciner

Epiarynnep — Lamiaceae

Kebip, xebipmien (tacmen) — Thymus

JKanan »xebGipmiern

AKKeKipe, )KYJIIBI3TYI, KaKapryaaep
— Asteraceae

Tyiimebac — Seratula
AnatykeiM — Phalacrachena

KpIpFbI13 TyliMeOach
Tinimaenren Tyiimebac
TakpIp anaTyKpIM

3epTTey HOTHXKECIHIE 3epPTTEINilN OTHIPFaH ASPUIIK eciMIAiKTepAl eMip cypy (popmackiHa Kapaii OenreH
kesme: 1 — aram, 1 — >kapThutaii OyTamblK, 4 — KO KBUIALIK MIONTECIHIl X)oHe 1 — eKi JKBUIIABIK
oompm  ecentemiuai (kecte 3). CoHBIMEH KaTap OCBHl KEH TapailfaH IOpUTIK OCIMIIKTEpAiH CyFa
0alJIaHBICTBI YKOJIOTHSIIBIK TOTITAPhI KIKTEII.

3eprTey OaphICHIHIA KEH TapalFaH JOPUTIK ©CIMAIKTEPIiH IMIHAE AKOJOTHSIIBIK TONTApFa *KIKTETEH
Ke37le Me30KCepOo(hUTTEPIiH OaChIMBIpaK Ke3IeCKeHI OaiKaabl, OJ1 TONBIPAKTHIH OCTiHE KayBIH-TIAITEIHHBIH
TycyiMeH OaiinmaHpicThl Oonapl. An skikTey OapbichiHma 1 — kcepodurtep, | — Kcepome3odur,
2 — me3okcepodurTep KoHe 3 — Me30pUTTEp KeaaecTi [7].
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Kecrte 3
«byiipatay» M¥TC 3naeMuK ociMaikTepiHiH 0M03K0JOTHAIBIK KOPCETKIlITePi
No Typ arayb! Tipurimik Mounnsibirsl | blnranasiisirsiga | XKapbikka Ty3ab1 opTa.u[a
¢dopmacel | (pyne 6/ma) OailJTaHBICTHI OailJTaHBICTHI | MEKEH eTyIIIep
1 | KbI3bLI KaiiblH Aramn Sp Me3zodwur,
B.kirghisorum BUTFAJICYHTIII
bepesa kuprusckas
2 | ¥cak xKeMmic CyTTireH KemxpImmbIk Sp Kcepomesodput
Euphorbia microcarpa MIeNTEeCiH
Mouiouaii MENIKOIIIOIHbII
3 | byasipiel cinet EXiXKBUTIBIK Sp Me3zodur
Trinia muricata IIeNTEeCiH
TpuHus mepiiapas
4 | YKanan xe0ipiern Kapreinait Sol Kcepodur [Merpodur
Thymus rasitatus OyTaIlbIK
TuMBsIH OpUTHIH
5 | KeIpFbI3 TYiiMeOach Kemxblnabik Sol Mesokcepodut Coprangnay,
Serratula kirghisorum Ca3JIbI-TaCThI
Cepryxa KHpru3ckas Jlayiaaa eceni
6 | TinimueHren Tyiimedac Kemxblnabik Sol Mesoodur,
Serratula dissecta athemeponn
Ceprryxa paccedeHHast
7 | Takplp anaTykbiM KemxpImibIk Sol Me3zokcepodpur
Phalacrachena calva
JIpICOCEMSIHHUK JIBICBIN

3eprrenywi teppuropusiga Kasakcran PecnyOnukaceiabiy Kpi3bun kiTaObiHa €HTeH: 4 TYKbIMAACTHIH,
7 TybichiHa jkaTaThiH 10 Typmi eciMaikTep eceni. OnapablH TIPLIUIIK €Ty OpTachl MEH IapyallbUIbIK MaHbI3bI
na aHbikTanarad [8]. Epekine koprayra ajblHFaH ayMakK OOJIFaHIBIKTaH, OJI TYPJEpaiH OyriHae keOerol KaTaH
KajmarajaHbell, Oakputanyaa. OChl arajFaH ©CIMIIKTEPIIH TYPIIK KypaMbl TOMEHIAErl KecTeae OepiireH

(xecte 4).

Kecte 4

«byiipatay» MY¥TC ecimaikTepinin KbI3bli1 KiTanKa eHreH TypJiepiHiH KypaMbl

TyxpiMzac

Tysic

Typ

1

2

3

Kaiteingap
Betulaceae

Kanasiaramm
Alnus

JKaOrIcKak KaHabIaFalil
Alnus glutinosa (L.) Gaertn.
Oibxa KiIeHKas

Kaiibig
Betula

Ke13b11 Kalibig

Bepe3a KHUPTU3CKast

Betula Kirghisorum Sav. — Rysz.

Caprannakrap Ranunculaceae

Capraniax
Adonis

Eoin sowcanapeyni
Adonis wolgensis Stev.
AIOHNC BOJDKCKHM

TyxTi (YIImigex) sxaHapry
Adonis villosa Lebed.
AJTOHHC TTYIIACTBIHA

Kextem xanapryii
Adonis vernalis L.
AIOHNC BECEHHUIT

Kecrexycan
Pulsatilla

ATIBIK KECTEKYCAH
Pulsatilla patens Mill.
IIpocTpen pacKpbITHIH

CapFLIJ'IT KECTCIKYyCaH

Pulsatilla flavescens (Zucc.) Juz.
IIpocTpen xenTeromuii (;KeATOBATHI)
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1 3
Jlanarynminep Ke3rannak JKararaH KeI3rangak
Liliaceae, Melanthiaceae Tulipa Tulipa patens Agardh.ex Schult. et Schult. fil.
TroybpIIaH MOHUKAIOINHA
Kapraxe3s Komimri kaprakes
Paris Paris guadrifolia L.
Boponwuii ri1a3 00ObIKHOBEHHBIH
AcTsIK TYKbIMAacTap Poaceae Kay KaysIpchiH Kay
Stipa Stipa pennata L.
KoBbu1b nepucThIit.

Kanmoer

3EPTTENIN OTBIPFaH OCIMIIKTEPiH MOJIBUIBIFBIH

3epTTEY HOTIDKECIHIE OTe Kol

Ke3zeckeHi — 1, kebipek ke3aeckeHi — 1, a3 ke3neckeHi — 8 Gomasl (kecte S).

KecTe 5

«byiipatay» MY TC KpI3bL1 KiTanka eHreH ociMaikTepiniH 0M03K0JIOrHsIIBIK KOPceTKimTepi

Typ arays! Tipurimik Mouasi- BLIFALIBUIbIKK] }IfapLIKKa Ty3am1
Ne | (xa3zaxkmra, JaTHIH- bopmacer, AIbIFRI 0aitIaHBICTHI §aHJ.Ia.HHCTH’ oprana Epeg-'
ma, oprrcia) mapyausuislk | (dpyne TipmisiK opTach! TIpLIiTiK OpTa- MeKeH Ncui
MaHBI3BI 0/ma) CBI eTymIijaep
1 2 3 4 5 6 7 8
1 [XKaObickak KaHIbIA- | Aeawt, cupex Cop, | blreancyiieiw, euepo-|Kapuvikcyueiw, 80-100
Fau myp; ¢um;  BUIFAIABUIBIFEL | KOIEHKE2e MO~ KBLTFa
Alnus glutinosa Jopinik, Tepi MOJI opTana: OaTnax- |3imoi, Jein
Onbxa Kienkas eHIIpiciHAC — TaHFaH OpMaHJap, | OpMaH bl Aaja, eMip
Tepi uiey, ©3€H amKaObl, OWBICTHI | 1aa 30Haja- cypeni
0osty, aranr oH- OaTmakTapja  JKOHE | phIHA TOH Op-
JIey KOHE T.0. T.0. MaH eCIMJIITi
2 | KpI3bL1 KallbIH Azaw,  3HOe- Sp blneancyiieiw;  apan- | XKapuixcyiieiw,
Betula kirghisorum |mux, IOOpuTIK, IBIK Kaparail opMaH- | Mukpomepm,
Bepesa kuprusckast |XambplK — MeJIH- JIaphbl, TaJaiablK OUbIC- | Me30mpog
UHACKIH]IA, Tap
TaFaMJIbIK,
3¢up Maisl
3 | Eoin srcanapeyni Konoiconovix Sol | Mesogum; OpmaH  xwue-
Adonis wolgensis wenmecin, I9- [Mokplapansl  aHFap- [TiHOE, KYpPFaK
AJTOHHC BOJDKCKHMI | pUTIK, JeKopa- Jap OWBICTAp, OPTYP- | MIATFBIHAApAA
THBTI 7i-0603 7161 Jastanap
4 |Tykri  (ymminmek) | Kenowcoliovlk Sp Mezogpum Tebenepnin
KaHapryI wonmeciH, Xa- TacTel OeTKei-
Adonis villosa JIBIK Men., Oal- nepi
AJIOHHMC MYIIHCTBINA | b1
5 |Kekrem xanapryni | Kenoicwinovig Sp |Mezoghum OpmaH  xue- 100
Adonis vernalis wenmecit, no- riHge, KYpFak JKBLIIFa
AJTOHUC BeCCHHHI | piIliK aJFBIHIAp I eHin
6 |AmBIK KecTexycaH | Kenocolioblk Sp | Meszokcepodpum Kapwikcyriciu,
Pulsatilla patens wenmeciH, KbUIKAH KaIlbl-
IIpocTpen packpbl- | XaJbIK ME., PaKkTel OpMaH-
TBIA VITBI Jlap MEH KYpFaK
OeTkeitnep
7 |CapreuiT KecTexy- | Konowcoliovlk Sp Me3zokcepoghum Kapuvixcyieiu,
caH wenmeciun, nae- TacThl, KYpFaK
Pulsatilla flavescens | KOpaTUBTI, OeTkeitnep
IIpocTpen >xenrtero- | Xan.Mea., YIIbl
TTHH (HKEJITOBATHIN)
8 |XKararan kpi3Fanaak | Kenowcwoliovly Sp Kcepoghum HKapuvigcyieiw, |Coptan  TO-
Tulipa patens ex|wonmecin, TacTel  Jlajia- |bIpakTa JKui
Schult. et Schult. fil. | nekopaTuBTi Jmapaa, — ©3¢H |Ke3necell
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1 2 3 4 5 6 8
Tronpnan moHUKaro- Karanaysl 00¥-
ILIHH, HOArel  JKaja-
HAIll TacTapaa
9 | Koniwmri kaprake3 | Kenocwinowig Sp OpmanHbIH ~ bUTFanAs! | KapTeimai
Paris guadrifolia wenmeciH, TOIIBIPAKTaphl, OyTa- | KeJICHKe e
Boponwii a3 XaJbIK ME., Jap MEH e3€H Kara-
0OBIKHOBEHHBIN YIIBI Jaybl
10 |Kaysipchin kay Konoicoinovix Sp |Mezogum Kapuvikcyueiw, 75
Stipa pennata wienmeciH, [anFeIHABI-HaNaNbIK | KYpFaK, TacTHl KBLUTFa
KoBBUTb IEPUCTHIN | IEKOPATHUBTI, JKargail WHIUKATOPBI, | Kepiep Jein
MaJIa3bIKTBIK IIEKTEH TBIC BUIFAI-
IBUIBIKKA TO30€eM a1

Byringe casbax KpI3MeTKepiepi TeppUTOpUSHBI 3epTTei Kene KpI3bul KiTanka eHreH eciMuikrepain 12
TYKBIMAACKA KipeTiH, 22 TyBICKa >KaTaThIH 24 CHpEK XOHE >KOWBUIBIN Oapa aTKaH TYpJEepiH aHBIKTaFaH.
OmnapeIH TYPITIK KYPaMBIHBIH Ti31iMi TOMEHIIET1 kecTeae OepiireH (kecre 6).

Kecte 6

«byiipatay» M¥TC ecimaikTepiHiH cHpeK koHe KOMBLIbIN 0apa :KATKAH TYPJePiHiH KypaMbl

TykpIMIac | Tysic | Typ
1 2 3

Kaiteramap Kaungwiaram — Alnus JKabrickak xKaunslaram — Alnus glutinosa — Onpxa Kieiikas
Betulaceae Kaitbin — Betula Ke13pu1 Kaitery — Betula kirghisorum — bepesa kpacHas
Capranmakrap Kecrexxycan — Pulsatilla | Ambik  kectexycaH — Pulsatilla patens — Tlpoctpen
Ranunculaceae PACKPBITHIHN

Kanraryn — Caltha barnak kantarymi — Cdltha palustris — Kamyxanma

OonoTHAs

ActhIK TYKBIMOacTap | Kay — Stipa Kayeipcein kay (kycaH) — Stipa pennata — KoBbUIb
Poaceae TIEPUCTHIN

Konakor — Poa

Cengip kKoHbIpOac (KOHBIPOT) — Poa remota —
MSTIUK pacCTaBICHHBIN

Jlanarymnuinep
Liliaceae

Kezrangak — Tulipa

Kararan KpI3rajigak — Tronbmnan

TMOHUKAFOIIH I

Tulipa patens —

Kaprakez — Paris

Komimri kapra ke3 — Paris guadrifolia — Boponwii rna3

Paymran rysnninep

Anxopsl — Prunus

Amnaca 6agam — Amygdalus nana — MuHIaTh HA3KHHA

Rosaceae
Kypzeni rynainep Kycan — Artemisia Cyp xycan — Artemisia glauca — IlonbIHb cepast
Asteraceae JKanmak >xanelpakTsl xxycan — Artemisia latifolia — Tlonsiab
IIMPOKOJIMCTHAS
Koni — Crepis Ci6ip xomi — Crepis sibirica — Ckepna cubupckas
Kipecrynuinep Kerabac — Barbarea Nwmexk xpimabac — Barbarea arcuata — Cypernka u3orHyras

Brassicaceae

KpichiHKEI KbIabac — Barbarea stricta — Cypernka cxxartas

Baiimana — Cardami

ne

IeiakeTep Oatfimana — Cardamine impatiens — CepaeyHHK-
HeJ0Tpora

Kanammeipiap Kanammeip — Dianthus Tikenek kamammblp — Dianthus acicularis — T'Bo3auka
Caryophyllaceae KOJTFO9ast
Axxanoak — Gypsophila | Tac akkan6ax — Gypsophila rupestris — KaduM CKaJIbHBII
baiity3 — Lychnis Baiity3 — Lychnis chalcedonica — 30pbka 0OBIKHOBEHHAS
Emximus — Silene Maiisickan emkimMust — Silene incurvifolia —
CMoE€BKa UCKPUBJICHHAS
Epiarynainep Kanoe1z — Glechoma BapkpIT sxanop13 (meipMaysik 0yapa) — Glechoma hederacea
Lamiaceae — byapa mmomeBuiHast
Tomeipakbac — Prunella | Komimri Tomeipakbac — Prunella vulgaris — YepHOToJ0BKa
OOBIKHOBEHHAS
Kpipanorrap Keipanor — Pteridium Kaparait kplpaHotel — Pteridium pinetorum — Opisk
Hypolepidaceae COCHSIKOBBIN
68 BecTHuk KaparaHamHckoro yHuBepcuteTta
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1 2 3
CaObIHKOKTED Cabbiakex — Scrophularia| Kanartel cabbinkex — Scrophularia alata — Hopuanuk
Scrophulariaceae KPBUIATHIH
Byprmrak Tykeimpmac AiibaT™us — Copran aitbatmus — Sphaerophysa salsula — Cdepodusa
Fabaceae Sphaerophysa COJIOHI[OBAsI
«byitparayy MY¥YTC cupexk >XoHE IKOWBLIBIT Oapa >KaTKaH OCIMIIKTEPIHIH OMOIKOIOTHSIIBIK

KOPCETKIIMTEPiH 3epTTed Kene, 24 TYpHiH ImIiHAe TIPIIUTIK ¢opMackiHa Kapai KOIDKBUIABIK ©CIMIIKTEp
0achIMBIpAK KE3JIECTi KOHE bUIFAIIBUIBIFBIHA OallIaHBICTBI ME30(UTTEDP KOIl Ke3necTi (kecte 7).

KecTe 7

«byiipaTay» MY¥TC cupek ’oHe KOMbLIbIN 0apa KaTKaH ociMAiKTepiHiH 0M03KOTOTHAIBIK KOPCeTKIlTepPi

MonabIIBIFEI blnranaeiibl- Tyser
Typ araysr Tipmrinik ¢popmace (Apyne rbIHa Oaiiyia- HfapHKKa opraza
. OalIaHBICTHI MEKEH
OolibIHIIA) HBICTBI .
eTyIIiIep
2 3 4 5 6 7
JKabbIicKak Azaw, manassik, 19- | Kannplaramr blneancyueiw, | Kapuvixcyiieiu
KaH/IbIaFalll PLTIK, XadbIK Me., | accoIMaIu- euepogum
Alnus glutinosa JNEKOpaTHBTi, Me- | ACBIHAA  — | Me30¢umminiei
Onbxa kneiikas JMopar. Cop, bacvim
OpTYpIi
IIONTI-KaNBIH
accoluaru-
ACBIHAA ~— —
sol
KpI3b11 KaibIH, Agaw, nopinik, xa- Sp blneancyiieiu Koneyxeze
Betula kirghisorum JIBIK MEJ., mesimoi
Bepesa kpacHas TaraMabIK,  3¢dup
MBI
AIIBIK KeCTeXKyCaH Konoicvinovis  wen- Sp Me3zokcepo- Keneyxeze
Pulsatilla patens meciH, Gum, me3imoi
IIpocTpen packpbITHIi eeopum (ynbl), xa- vla2ancyuiu
JIBIK ME]I.
Kaysipcrin kay (kycan) | Kenowcolnovix wen- Sp Kcepomopgmut
Stipa pennata meciu, 0aKwll
KoBbuib nepucTsoiit MaJIa3bIK
JKartaraH KbI3FayaKk Konoicolnovix weon- Sp blnrancyiirim | Kenenkere CopraH
Tulipa patens mecin, IEKOPATHUB- KcepoduT, Kce- | To3iMIi Kepre
TronmpnaH MOHUKAIOMIWK | Ti, TAFAMJBIK, TOPY- porerpodut KUl Ke3-
MEH neceni
Amnaca Gagam byma, nexopatusTi, Sp Kcepoghum, Kapuixcyii-
Amygdalus nana MaiIIbl, TOpyMeH KYPEAKWBLIbIK- | 2i, Jcapmbi-
MuHnane HU3KUH Ka mo3imoi nau xenenxeze
mo3zimoi
Cyp xycan Konoicvinovix  wen- Sp Meszogum, win- | blcmuixka, Copran-
Artemisia glauca mecin, 3pup-maitsr eancyueiu, asizea mesimoi | nay nana-
[MoneiHe cepast ©3CHHIH Xap- JIBIK
JAYBITTHI JKaFa- IAJIFBIH-
Jaybl Jiap
JKanmak >xambIpakThl Ky- | Kenowcwiiovlx wen- Sp Meszopum
CcaH meciH, MaJia3hbIK,
Artemisia latifolia 3up Maiel
ITonbiab IIAPOKOJIHC-
THas
Komimri kprmrabac capbl- | Konoicwinovix won- Sp Mezogpum, me- | Kapmoinaii
Oac meciu, 30mpog KoneyKede oce
Barbarea arcuate XaJIBIK MEI. anaovl
Cypernka 0OBIKHOBCHHAS

Cepusi «Bronorusi». Ne 3(103)/2021
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1 2 3 4 5 6 7
10| KpICBIHKBI KbIIIabac Exiocoinovly  wen- Sp Tuepogpum
Barbarea stricta meciH, MaJla3blK,
Cyperka cxxaTast Jopintik, Oangsl, Ta-
FAMJIBIK
11| Barmak xairaryi Konoicvinovis  wen- Sp blneancyueiw, | Kapuvixcyii-
Caltha palustris mecin (YIBl), XaJbIK euopogum 2iu, KeleHKe-
Kanyxauna 6o10THas MeJ. 2e me3imoi
12| UlsiakeTEp OalimMaHa | EKidcbLIObIK — won- Sp blnzancyueiw, | Kenenxeoe
Cardamine impatiens | meciu, JIOPLTIK, me3opum ocedi
CepaedHnK-HEeI0TpOoTra Oanael, Malasblk,
TaramJIbIK
13| Cibip komi Konoicolnovig weon- Sp Mezogpum Kapuvixcyieiu
Crepis sibirica mecin,
Ckepna cubupckas Oanel, TOpinik, Ma-
JA3BIKTHIK
14| TikeHEeK KaJiaMIbIp Konoicvinovls  6y- Sol Kcepogum Kypzaxxa
Dianthus acicularis | mawwig,  IeKoOpa- me3imoi
I'Bo3 KA KOJTFOYAs TUBTI, napdromepus
15| BapkeiT xanOb13 (weip- | Kenowwliovlx wen- Cop, blneancyieiw Keneyxeze
MaybIK Oypa) mecin (ybl), XaJbIK mo3imoi
Glechoma hederacea MeI.
Bynpa mnromesuaHas
16| Tac akkaHOak eOckaHOaK | Kenowcwliovlx wen- Sol Kcepogum, HKapwigcyiieiu
Gypsophila rupestris mecin,  Majasbk, nempogum
Kaunm cxanbHBIN JIEKOPATHBTI
17| baiTy3 Konotcvinioviy  wen- Sp Kypzaxxamo-
Lychnis chalcedonica | mecin, TEXHUKAIBIK 3iMOi
3opbka 0OBIKHOBEHHAS JTAKBII, ICKOPATHUBTI
18| Komimri kapra ke3 Konoicoinovig weon- Sp Mezogum, vir- | Keneykeoe
Paris guadrifolia mecin (ynel), Hopi- eancyueiu ocedi
Boponwii rna3 JIK, JEKOPaTHUBTI
19| Cennmip xoHsIpOac (Ko- | Kenowcwlnovix wen- Sp blnzancyieiu Koinycyiieiw
HBIPOT) meciH,
Poa remota MaJa3bIK
MSTIUK pacCTaBICHHBIN
20| Komimri Konoicvinovis wen- Sp Meszogum, vui- | JKapeikcyii-
TombIpaKbac mecin (ynbl), A9pi- FalAbl  TONBI- | 2id, KeleHKe-
Prunella vulgaris JK, XaJBIK Men., paxra ecexi 2e mo3imoi
UepHOTOJIOBKA 3¢dup-maiinmer,  Ta-
0OBIKHOBEHHAS FaM/IBIK, MaJIa3bIK
21| Kaparait KeIpaHOTBI Konoicolnovix weon- Sp blneancyiieiu
Pteridium pinetorum mecin nanopomHux,
OpJIsIK COCHSKOBBII JIOpiNTiK,  JeKopa-
THUBTI
22| KaHaTThl CaOBIHKOK Konoicolnovix weon- Sp blneancyiieiu
Scrophularia alata mecin, Oanmpl, Xa-
Hopuynuk kpbLiaTeii JIBIK M€,
23| MaifpICKaH emiKi Mus Konoicvinovix  wen- Sp Kcepogum,
Silene incurvifolia meciH nempoghum
CMonéBKa  MICKPUBJICH-
Hast
24| Copray anibaTMus Konoicvinovis wen- Cop blneancyueiw, Copran
Sphaerophysa salsula mecin (ynbl), Iopi- BUTIFJIIBI  COP- TOTBIPAK-
Cdepoduza cooHIOBas | JIiK, MaTa3bIK TaH  IIaJFbIH- Ta ecemi

JIap, ©3¢H XKa-
Fajaysl
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3epTTey OaphICHIHIA KEH TapaifaH JOPUIIK OCIMIIKTEpiH IIIiHAC 3KOJOTHSUIBIK TONTAapFa KIKTETeH
Ke371e Me30KCepOohUTTEPIiH OaChIMBIpaK Ke3IeCKeHI1 OaiKasabl, OJ1 TONBIPAKTHIH OCTiHE KayBIH-TIAITEIHHBIH
TYCyiMeH OaiIaHBICTHI OOJIIBI.

Kopeita kenrenze, «byiipatay» MY¥TC sHIeMHUK €CiMIIK TYpJIEpiHiH 5 TYKbIMIAc, 6 TybICKa KaTaTbIH
7 Typi ke3zaecti. COHBIMEH KaTap, 3epTTEIIill OThIPFaH JOPUIIK 6CIMIIKTEPIiH eMip cypy popmackiHa Kapai
4 — Kem XBUIABIK ImenTeciumi, | — a3 aram, 1 — xapTeuiaii OyTaIIbIK koHE | — €Ki KBUIIABIK OOJIBITT
Kenai. ANl bUIFaIIbUIbIFbIHA OalylaHbICTHI KiKTey OapbichiHga 1 — kcepodurrep, 1 — Kcepome3odur,
2 — Me3okcepoduTTep XKoHE 3 — Me30puTTEep KesdecTi. 3eprrey TeppuTopuschiHga KaszakcraH
Pecrryommkaceiapiy, Kei3pin kiTabbiHa €HreH: 4 TYKBIMIACTBIH, 7 TYBICKA KaTaThH 10 Typii eciMIiKTep
©CETIH/IIT aHbIKTAIAHI [9].

Conpaii-ak, ajaM3ar OaJaChIHBIH TIPIIUTIK K©31 OOJIBIN €CeNTeNIeTiH OCIMAIKTep AYHUECIH KOpFay,
oJlapFa KaHAUIBIPJBIKICH Kapay peciyONMKaMbI3IbH opOip TYPFBIHIAPBIHBIH a3aMaTTBIK OOpBIIIBI [l
ecenTenMis.
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K. /. Kemwxuna, A K. Ayenr0exoBa

Buoskosiornyeckne 0COOEHHOCTH U X03AHCTBEHHOE 3HAYECHHE PEAKHX,
HcYe3arIuX  3HaeMHuYHbIX BUAOB pacrenuii I'HIIII «byiipaTray»

CraThs MOCBSAILEHA OLIEHKE OHOIKOJIOTMUECKUX OCOOEHHOCTEH 1 XO3SIHCTBEHHOTO 3HAUEHHS PEIKHX, NCUE3aIOIINX
U SHAEMHYHBIX PACTEHMH, YHMKaJIbHBIX TpPYII COCYAUCTBIX pacTeHumi I ocymapcTBEHHOro HAaIMOHAIBHOTO
npuponHoro mapka «byiipatay» Pecrybmuku Kasaxcran. ABTOpbI Ha OCHOBE MOJIy4eHHOM HHGOpMaIu U3
HCTOYHHKOB HayYHOH JINTEPATyphl CHCTEMAaTH3NPOBAJIN CBEICHHS, a TAKKE, UCIIOIB3YsSI ONPEIEIICHIS PA3IMIHBIMH
OCHOBHBIMH OOTaHMYECKUMH METOZIaMH, COCTABWJIM HACTOSIIMH HaydHBIA KOHCIEKT. [Io pe3ynbraTaM JaHHBIX
HCCIIEIOBAHMI NPECTaBlIeH (DaKTHIECKH OMOIKOJIOTHYECKHI 0030p, SKOHOMUYECKas! XapaKTepHCTHKa 24 BHIOB
penxux u ucuezaromux pacrenuil I'HIMI«byliparay», u3 xotopbix 10 BUIOB pacreHuil 3aHeceHbl B KpacHyro
KHUTY U 7 BUAOB 3HAEMHKOB. COINIacHO pe3ysbTaTaM HCCIEHOBAaHWM, Ha TeppuTopud BbLiBIeHO 610 BHIOB
COCYIMCTBIX pacTeHUH, oTHOcAIMXCs K 288 pomam u3 75 cemeiictB. Cpeny Ha3BaHHBIX 3HIEMHUKOB — 7 BHUIOB,
OTHOCSILIMXCS K 5 ceMelicTBaM U 6 pozmam. D10 1/4 Bcero sHAEMHUYHOTO pacTeHus, umeronierocs B LientpansHom
Kazaxcrane. 10 u3 387 BunoB, 3aHeceHHbIX B KpacHyio KHHTY, BCTpedaroTcs Ha 3Toi Teppuropun. Kpome Toro,
KOJIMIECTBO PEJIKMX PACTEHMIH Ha ITOH TeppUTOPHH cerofHs JocTuriio 24. Cpenu HUX peaKue BUJBI HE TOIBKO MO
Kaparanmumckoit o6macty, Ho 1 o Kazaxcrany B mesiom.

Kniouesvie cnosa: OHACMHUK, PpEAKUE U HCUEC3AI0IIUEC, aHTpOHOFeHHLIﬁ q)aKTOp, 6I/IO3KOIIOFI/I‘IGCKI/H71,
9KOHOMWYECKHU TIEHHBIH.
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Bioecological features and economic significance of rare, endangered and
endemic plant species of the State Agricultural Enterprise “Buiratau”

The presented article is devoted to the assessment of the bioecological features and economic significance of
rare, endangered and endemic plants, unique groups of vascular plants of the state National Nature Park
«Buiratauy, the Republic of Kazakhstan, opened relatively recently. The authors, systematized obtained from
the sources of scientific literature, the information, as well as using the definitions of various basic scientific
methods, have compiled this scientific work. Based on the results of these studies, an actual bioecological
review and economic characteristics of 24 species of rare and endangered plants of the National Park
«Buiratauy, 10 species of plants listed in the Red Book and 7 species of endemics were compiled. According
to the results of the research of the object and the research of recent years, 610 species of vascular plants
belonging to 288 genera from 75 families were identified on the territory. Among the named endemics there
are 7 species belonging to 5 families and 6 genera. This is 1/4 of the total endemic plant available in Central
Kazakhstan. And 10 of the 387 species listed in the Red Book are found in this territory. Also, the number of
rare plants in this area today has reached 24 species. Among them are species rare not only for Karaganda re-
gion but for whole Kazakhstan.

Keywords: endemic, rare and endangered, anthropogenic factor, bioecological, economically valuable.
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Copy number variation in female infertility and candidate
gene screening for common infertility-related diseases

To investigate the correlation between the gene copy number variation and female infertility we collected
3962 female infertility samples and analyzed copy number variation (CNV) using high-throughput sequenc-
ing technologies. In this study 269 CNVs were found in 246 samples, 17 of which were new CNVs. The oc-
currence of CNVs was mostly found in X chromosome, and some candidate genes related to female infertility
were screened. We also found some high frequency CNVs, which contain important functional genes.
This study filled the blank of CNV research on female infertility and discovered the characteristics of CNV
(CNV preference, recurrent CNV), which provided genetic reference for female infertility.

Keywords: copy number variation, high-throughput sequencing technology, female infertility, candidate gene,
sex chromosomes, gene screening.

Introduction

CNVs have been found to be responsible for a wide range of human diseases [1; 21], CNVs on sex
chromosomes are more likely to play key roles in germ cell development [2]. In the past two decades male
infertility caused by CNV has been continuously reported [3], especially the sex chromosome CNV
(Y chromosomal micro-deletion) has been widely studied [4]. Compared with the male infertility-related
CNV, the correlation between female infertility and CNV is rarely reported.

In recent years the next generation sequencing (NGS) has been widely applied in chromosome aneu-
ploidy testing and CNV detection. NGS has unique advantages of low cost, short period, high resolution,
high accuracy, etc. Wang et al. used high-throughput sequencing to analyze the CNVs in spontaneous abor-
tion. The results showed that the sensitivity of high-throughput sequencing was consistent with the result of
CGH [5].

This study mainly analyzed CNVs of 3962 female infertility patients using high-throughput sequencing
technology, discovered the CNV characteristics of Chinese female infertility population, and provided genet-
ic reference for the possible causes of female infertility.

Materials and Methods

Sample collection and DNA extraction

This study was approved by the Clinical Research Ethics Committee of the Xin Jiang Jia Yin hospital
(JY2017012). All patients signed written information consent before participation. 3962 blood samples of
female infertility patients were collected from January 2017 to December 2018. DNA was extracted using
TIANamp Genomic DNA Kit (Tiangen biochemical reagent co.).

Library construction and sequencing

After DNA fragmentation, 150-300 bp DNA was obtained, and then the library was constructed using
Ion Xpress Plus Fragment Library Kit (Life Technologies). The library samples were quantitatively mixed
into a chip for sequencing. The total data of each sample was about 2.5 M, and the average sequencing depth
was 0.1X.

Data analysis

All sequencing reads were aligned to human genome reference sequences (version: NCBI Build
37/hgl19) by TMAP software. Meanwhile, duplicate sequences were removed by Picard software. Then each
chromosome was divided into 40 kb non-overlapping bins, and the number of reads mapping to each bin was
calculated. We normalized the GC percentages in each bin by LOWESS regression.

Circular binary segmentation (CBS), a reliable algorithm that is widely used in the analysis of compara-
tive genomic hybridization arrays, allowed us to precisely define the change points by partitioning chromo-
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somes into regions of equal copy numbers. The CNVs obtained by analysis were compared to the DGV and
other related databases, and the normal polymorphism CNVs were filtered out.

Results and Discussion

Classification statistics and clinical phenotypes of infertility

Among the 3962 infertile women, primary infertility identified in 1549 patients, the average age of in-
fertility was 32.15+4.54, and the mean years of infertility were 4.35+3.21. 2413 patients with secondary in-
fertility, the average age of infertility was 34.84+5.70, and the mean years of infertility were 3.46+3.15 (Ta-
ble 1). The clinical phenotypes of patients were as follows: Oviduct obstruction, adhesion, or hydrops;
Endometritis; Uterine polyps; Pelvic inflammatory disease; Ovarian cyst; Fibroma; Premature ovarian fail-
ure; Polycystic ovary syndrome; Recurrent abortion; Reduced multivariable reserve; Hypogonadism; Hypo-
thyroidism; Endometriosis; Uterine leiomyoma, etc. (Table 1).

Table 1
The characteristics of samples
Parameters Primary infertility Secondary infertility P Value Total
Number, pieces 1549 2413 3962
Mean age, years 32.15+4.54 34.84+5.70 3.7346E-07 33.76+5.43
The mean years of infertility, pieces 4.35+3.21 3.46+3.15 4.9382E-03 3.9+3.21
The number of CVN samples, pieces 121 148 269

The detection of CNV

After the DGV filtration, we detected 269 CNVs in 246 samples among 3962 female infertility patients.
The detection rate of CNV in female infertility was 6.21%, NGS cannot detect chromosomal structural ab-
normalities, the detection rate of CNV may be lower than actual value. We report for the first time that
CNVs in female infertility patients mostly occur on X chromosome (54 CNVs in 49 samples), followed by
chromosome 16 (31 CNVs in 30 samples) (Figure 1).
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Figure 1. Frequencies of CNVs on different chromosomes

The frequency of micro-duplication was higher than micro-deletion, the average size of deleted frag-
ments is larger than duplicated fragments (Reject outliers, 1.83M>1.51M). In this study 17 new CNV's were
found. The new CNV means which is not recorded or overlapping region is less than 40% in available data-
base such as DGV, ISCA, and DECIPHER.
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Screening of candidate genes

Of 3962 patients, 133 patients affected by fibroids, 41 affected by premature ovarian failure, 92 affected
by polycystic ovarian syndrome, and one affected by Ovarian dysgenesis (Table 2). Some of these patients
can identify chromosomal rearrangement. According to previous reports [6, 7], we searched relevant data-
bases and screened some candidate genes that might lead to these diseases (Table 2).

Table 2
Phenotypic distribution of infertility patients

Clinical phenotype Number CNV
Endometritis 1506 86
Metropolypus 734 41
No significant symptom, except infertility 461 24
Fibroids 375 21
Uterine hydrops and adhesions 344 15
Oviduct blocking 231 8
Endometriosis 119 8
Recurrent abortion 117 28
Polycystic ovarian syndrome 92 17
Diminished ovarian reserve 43 5
Premature ovarian failure 32 15
Hypothyroidism 32 4
Chocolate cyst of ovary 28 1
Oviduct absence 27 2
Hydatidiform mole 19 1
Unicornuate uterus 16 2
Mediastinal uterus 16 1
Incomplete mediastinal uterus 7 0
Hyperprolactinemia 3 0
Fertilization failure 3 0
Ovarian dysgenesis 1 1
Uterus duplex 1 0
White lesion of vulva 1 1
Without menstruation, with hormone maintenance 1 1

The preference of CNV in female infertility

Our result showed that CN'Vs are mostly detected in chromosome X (20.07%, 54/269) and chromosome
16 (11.52%, 31/269) in female infertility. X chromosome was the key of female sex organ development, and
the long arm of X chromosome was important area of gonad development. When X chromosome was mutat-
ed, it is easy to cause gonad dysplasia and fertility decline [8]. The high frequency CNV on chromosome
16 is even more surprising. Studies have shown that the most chromosomal abnormalities in abortion tissue
samples detected on chromosome 16 [9]. We believe that our results partly explain the reason why chromo-
some 16 abnormalities are frequently detected in abortion tissue samples (Table 3). The CNV of the female
genome causes abnormal gamete formation or abnormal meiosis of the oocyte, thus leading to abortion.
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Table 3 Candidate genes for infertility-related diseases

CNV type | CaseID Region Start-end position Size Dlseaislfg;\l/?ltig gene piitrizltl}t/pse
Del Case 1 1q43 240400001-242960000 | 1.56Mb FMN2 POF
Del Case 2 1q32.2 212699171-212781031 | 0.12Mb ATF3 Fibroids
Del Case 3 2pl1.2 84704631-85193625 0.26Mb DNAH6 POF
Dup Case 4, 3q22-q23 | 138659146..138666000 | 1.20Mb FoxL2 Identified in 2
Case 5 PCOS patients
Dup Case 6 6q23.1 132268931-132269962 | 1.20 Mb CTGF Fibroids
Dup Case 7 7p31.1 110411109-111216302 | 0.61Mb IMMP2L OD
Dup Case 8 7p22.1 102436591-103012420 | 0.22Mb FBXLI13, CRYZPI, POF
ARMCI0, RPLI9P12,
NAPEPLD
Dup Case 9 9933 120456128..120480000 | 1.02Mb TLR4 endometriosis
Del Case 10 12q24.32 | 125182036-125400631 | 0.76Mb SCARBI, UBC, POF
MIR5188
Del Case 11 15g25.1- 80760001-82520000 1.76Mb EFTUDIPI, POF
q25.2 Cl5orf26
Dup Case 12 17q12 35960001-36120101 0.16Mb SYNRG, DDX52, POF
HNF'1B, DUSP14
Dup Case 13 22ql13.2 43072361-43490182 0.38 Mb MCAT, ARFGAP3, POF
A4GALT, BIK,
PACSIN2, TTLL1
Del, Dup Case 14, | Xp22.31 6609312-8102139 0.17 Mb PNPLA4, STS, POF, PCOS
Case 15 HDHDI, VCX
Dup Case 16 Xq21.12 76617292-76987631 1.87Mb PGAM4, GLUDa, POF
ATP74, COX7B,
ATRX, FGF16
Dup Case 17 | Xql2 66710369-67539032 0.58Mb AR, OPHNI POF
New CNVs

17 new CNVs were detected in this study. Although these CNV-related diseases are included in OMIM,
whether they are associated with female infertility has not yet been confirmed, but they can provide some
genomics and genetics reference for female infertility.

Recurrently found CNVs

We identified several CNVs with high frequency. Xp22.31 was detected in 24 patients. The clinical
phenotypes were salpingitis, uterine fibroids, endometritis, polycystic ovary syndrome, endometriosis, ovari-
an chocolate cyst, fibroids, recurrent abortion, abnormal tubal development, familial X-linked ichthyosis,
white lesion of vulva, and decreased ovarian reserve function. The region including STS, VCX2, VCX,
VCX3A, PNPLA4, HDHDI, etc. It was reported that the deletion, reduplication, and rearrangement of
Xp22.31 can lead to X-linked ichthyosis. Li et al. believed that the Xp22.31 duplicated patients have large
clinical differences and highly variable phenotypes [10]. Xq13—-26 was a key area of ovarian development
[8], so mutation of Xq13-26 will lead to abnormal expression of sex gene and sex hormone level, which may
affect fertility. In 2010 Krause et al. found the Xp22.31 in two male infertility patients [11]. Xp22.31 may
play an important role in female reproduction.

In 4 patients we detected chromosomal rearrangements affecting the TBX1, CDC45, COMT genes in
22q11.21. The clinical phenotypes of the patients were primary infertility (one of them fibroids, one was en-
dometriosis and metropolypus, two were metropolypus). TBX1 gene encodes a T-box transcription factor,
which regulates the transcription and expression of a series of genes, thus affecting the fertility. CDC45 is
associated with DNA replication and the COMT gene encodes catechol-o-methyltransferase. 22q11.2 was
found in two MRKH syndrome (Mayer-Rokitansky-kuster-hauser syndrome, congenital Vaginal Deletion)
[12]. 22q11.2 micro-duplication syndrome has been extensively studied, especially in prenatal diagnosis.
Low copy duplication in this region occurs in homologous recombination and mediates non-allele recombi-
nation, resulting in rearrangement of 22q11.2.
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We detected rearrangements in 15q11.2 affecting GOLGA6L1, OR4M2, OR4N4, POTE, and POTE2
genes in 4 patients. The clinical phenotypes of this patients were endometritis (two cases) and fibroid. Ab-
normality of 15q11.2 was also found in normal people. Some research suggest that duplication of 15q11.2 is
associated with male infertility [13]. Some studies report that POTE plays an important role in human sperm
maturation [14]. Others believe that GOLGASC replication affects male infertility.

Rearrangements in 16p13.11 were found in 14 patients, including primary infertility in 5 patients, sec-
ondary infertility in 9 patients. They affected by premature ovarian failure (2 cases), tubal obstruction,
hypogonadism, and uterine polyp. The variant region is susceptible to neurocognitive impairment and con-
tains 20 protein-coding genes, including KIAA0430, NDE1, and RRN3. KIAA0430 plays a key role in regu-
lating oogenesis, inhibiting transposon translocation during female meiosis, which is related to reproductive
system integrity. NDE1 protein is located at the poles of centrosome and mitotic spindle, which mainly inter-
acts with LIS-1 protein and fibrin. NDE1-LIS1-fibrin complex participates in neurogenesis through mediat-
ing a series of intracytoplasmic activities. The proliferation of cells affects the development of cerebral cor-
tex and nerve. RRN3 is associated with the initiation of effective transcription by RNA polymerase
L. Different individuals have different clinical manifestations. Ullmann et al. reported for the first time in
2007 a significant association between 16p13.11 duplication and autism [15]. In Hannel's study of mental
retardation and multiple congenital abnormalities (MR/MCA) 16p13.11 regions deletion was found to be a
serious pathogen, and duplication leads to benign outcomes [16]. Ramalingam and Tropeano reported that
16p13.11 associated with copies of duplicated pathogens. The main clinical symptoms were associated with
neurodevelopment [17]. Paciorkowski et al. showed that 16p13.11 micro-deletion was associated with fetal
brain development [18].

The 17p12 region contains COX10 and PMP22 genes. COX10 is expressed in the heart, skeletal mus-
cle, and testis, which has certain effect on male azoospermia [19]. PMP22 gene encodes a plasma membrane
integration glycoprotein, which is related to the peripheral nervous system. In the study about azoospermic
men, this site was detected in three patients.

Polycystic ovary syndrome, endometriosis, Premature Ovarian Failure, and fibroids are not simply
caused by single gene mutation or chromosomal abnormality, but affected by the cumulative effect of multi-
ple genes. They generally interact with environmental factors, and belong to polygenic hereditary diseases.
Because there are hereditary factors in it, the disease tends to be familial; but it does not conform to Mendel's
hereditary law. Based on previous studies [6, 7], we are screened several related genes, and the results are
also a validation for these studies.

Conclusion

Female infertility is one of the main factors affecting reproductive health. The most common influenc-
ing factors are ovulation dysfunction, endometrial abnormalities, rearrangement in sex chromosomes, single
gene mutations, and hypogonadism [20, 22]. Because of following factors: environmental factors, individual
differences, lack of male phenotype, diversity of characteristic phenotype, bias of investigation, difference of
research scale, and diversity of races and regions, it is difficult to obtain consistent clinical research results.
But with the development of human genomic research the genetic reason of female infertility will be clearer.
We try to exam the correlation between genetic disorder and female infertility. In conclusion, we found in-
fertility related CNVs mostly occurred in X chromosome and high frequency CNVs which contained im-
portant functional genes. Also, some candidate genes that related to female infertility were screened. This
study filled the blank of CNV research on female infertility and discovered the characteristics of CNV (CNV
preference, recurrent CNV), which provided genetic reference for female infertility.
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K. Koxabek, M. ITan, Y. XK. XKay, KU WU, V.1 XyaH

Oiiesep OeaeyJririnaeri reHoM KeulipMe HOMIPiHIH 63repyi A&IHe Kbl
OexeyJikke 0aiyIaHBICTBI aypyJap YIUiH KAHIAMIAT FeH/ep CKPUHUHTI

Oitengepain Oexeysiri MeH reHOM KellipMe HeMipiHiH e3repyi (copy number variation, CNV) apacsiHzarst
KOppeJLILUSHEL 3epTTey yuIiH 3962 Geney oiennepAiH KaH YJriiepi »KHHAIIBI KOHE KaHa OybIHIBI )KOFaphl
eHimMIi cekBeHupiey TtexHonorusceiH (high-throughput sequencing technology) mnaiinananein, reHoOM
KelllipMe HOMIpJepiHiH e3repyiHe aHamu3 sxacamabl. Ockl 3epTreyne 246 naHa ynri Matepuanian 269 nana
CNV rabeuinel. Omapasiy immiage 17 nana xxana CNV Gaiikanner sxoHe CNV-miH maiina 6omysl keOiHece
X xpomocoMacheiHa ke3neceni. Keibip kanauaar reHuepi dienaepaiH Oeneyirine KaTeIChl 6ap eKeHIIr1
anpIkTaael. COHBIMEH Katap, KeiOip skorapbl kuimikTi CNV-miH MaHbI3OB (QYHKIMOHAIIBI TCHIACPAI
KaMTUTBIHBI Oaiikanapl. Byn 3eprrey oitenzep Oemeyniriniy CNV 3eprreyiHieri OJKbUIBIKTHIH OPHBIH
TOJNTBIpabl, cebebi oienaepai Oenmeynikke KipinTap ereTiH reHeTHKablK (axropnap (6omkxamapl, CNV,
KartananaTsiH CNV) tannanmabl.

Kinm ce30ep: xeriipMe HOMIpiHIH e3repyi, jkaHa OyBIHIbI JKOFapbl OHIMII CEKBEHHUPIJIECY TEXHOJOTHSCHI,
oifennep Oexeydiri, KaHAUAAT TEHAEP, KBIHBIC XPOMOCOMACH], TeH CKPUHUHTI.
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K. Koxabek, M. [an, Y. K. Kay, K. 1. U, V.JI. Xyan

Bapuanus ynciia KONuii Npu ’xKeHCKOM 0eCIJIoOqMH U CKPUHUHT
reHOB-KAaHAMAATOB 001X 3a00J1€BaHH, CBSI3AHHBIX ¢ OecIjioaueM

Uro0bl HccenoBaTh KOPPETALHMI0O MEXIY BapHaled 4Ynciia KONMMH TeHOMa M JKEHCKHM OecIuionueMm,
aBTOpamMu coOpanbl 3962 o0pasna KpOBU KEHIIMH, CTPaJAloUX OecIIoaneM, 1 NpoaHaIN3UpOBaHa Bapua-
st yucen konuit (CNV) ¢ moMoIIbio TEXHOJIOTUH BEICOKOTIPOU3BOIUTENBEHOIO CEKBEHUPOBaHus. B aToM Hc-
cienoBanud 269 CNV Obiin oOHapyxeHsl B 246 o6pasuax, 17 u3 xoropsix 6buti HoBeIMH CNV. Hanmmune
CNV B 0CHOBHOM OOHapyXHBaeTCsi B X-XpOMOCOMe, ObLIM TMPOBEPEHBI HEKOTOPHIE I'€HbI-KaHIUIAThI, CBS-
3aHHBIE C JKeHCKUM OecrutogueM. Kpome Toro, oOHapy»eHO HECKOJIBKO BbIcokodacTOTHEIX CNV, conepika-
IUX BaKHbIE (PYHKIHMOHAJIBHBIE T'eHBI. JTO HMCCIIENOBAaHME 3aMOJHIIO mpoden B mccienoBanuun CNV mo
JKEHCKOMY Oecrutoquio M BbIIBIIO XapakTepuctuku CNV (mpeamoururensas, CNV, moBropsomascs
CNV), koTopble 00eCIIeunBaOT TeHETHYECKUH OPHEHTHP KEHCKOTO OECTIIONYI.

Knioueswvie cnosa: Bapuanus 4uciia KOHPIfI, TCXHOJIOTUSI BBICOKOIIPOU3BOAUTECILHOTO CCKBECHUPOBAHUSA, KEH-
CKOC 6CCHHOL[PIC, TEH-KaHAWAAT, I0JIOBBIC XPOMOCOMBI, TeHETHYECKHUI CKPUHHHT.
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IK0JIOTr0-(PMTOLEHOTHYECKAS IPUYPOYCHHOCTh M CE30HHBbIMH
put™M pa3putusi Paeonia anomala L. B Bocrounom Ka3zaxcrane

B cratee mpuBeneHO ommcaHHE 3KOJOT0-OHMONOTHYECKHX OCOOEHHOCTEH, (PUTOLEHOTHUECKOH CTPYKTYpbI
U CE30HHOTO PUTMA pa3BUTHs Homyisiuuil Paeonia anomala L. Ha Tepputopun Kazaxcranckoro Antas B
Boctouno-Ka3zaxcranckoit obmactu. Ilo pesynbraraMm ucciieioBaHUIl BBIABICHBI 3aKOHOMEPHOCTH IMPUYPO-
YEHHOCTH BHJA K 3KOJOTHYECKHM U TeOMOP(OIOTUIECKAM YCIOBUSIM Cpe/ibl OOMTaHNUs, BBISIBICHBI TUMHTH-
pytormme (hakTopsl, 00YCIOBINBAIOMINE PEAKOCTh BUJIA, M IaHBI PEKOMEHAAINN [0 COXPAaHEHHIO eCTECTBEH-
HBIX HONIYJISIKI BUa. Y CTaHOBIICHO, 4TO P. anomala B ucciieyeMoOM PEernoHe pacTeT MO KPYTHIM JICCHBIM 1
KYCTapHUKOBBIM CKJIOHaM C€BEPHOM SKCIO3UIMHU, 3apaCTAOIUM KypyMaM, JHUIIAM MEXKIOPHBIX JIOTOB, J0-
JIMHAM peK B BBICOTHOM auana3zone 700-1850 m Hax yp. M. Haubonee ontumanbsHble yCIOBUS OOUTaHUS IS
P. anomala — xenpoBoO-TUCTBEHHUYHBIE pa3peXeHHbIE Jieca. Bo3pacTHOHN CrieKTp MOMyNALUA MHOHA YKIIO-
HSIOLIETOCS XapaKTepu3yeTcs abCOMIOTHBIM MaKCUMYyMOM TeHepaTUBHBIX ocobeil. Ilomymsmuu B 3arymieH-
HBIX JIECHBIX M KYyCTapHHKOBBIX MecTax OOMTaHUs Ha [Oro-3aMajHbIX MUKPOCKIOHAX HAXOIATCS
B HEOJIATONPHUATHBIX JJISI BUJA HKOJOTHUYECKUX YCIOBHAX. JlmMurupyromumu dakropamu, o0ycIOBIMBAIO-
MMM PEAKOCTb BUJIA, SBIIIOTCS cOOp OyKETOB, 3arOTOBKA JICKAPCTBEHHOT'O CHIPHSI, BBINIAC CKOTA M HH3Kas
KOHKYPEHTHAsI CIIOCOOHOCTh CEsIHIIEB HAa paHHHX JTalax Pa3BUTHS, a TAKXKE MAacCOBOE YHHUTOXEHHE CeMSH
rpei3yHaMu. s COXpaHEHUs €CTECTBEHHBIX IONMYJSINUA IMHOHA YKJIOHSAIOLIErocs Ha 3amnajgHoM AnTae He-
00XOIMMBI CTpOTasi OXpaHa Buja OT OOphIBaHUS Ha OYKETHI, 3alpeT Ha 3arOTOBKH JIEKAPCTBEHHOTO CBHIPbS, &
TaKke pa3padboTKa MPOMBIIIIEHHBIX TEXHOJIOTUH BRIPAIIMBAHHS BHA B KyJIBTypE.

Kniouesvie cnosa: mnoH yknousiomuiics, putonenos, Gpenonorus, peakuit Bun, Kaszaxcranckmii Anraii, Llen-
TpajibHas Azusl.

Beeoenue

Pon Paeonia L. — eauHCTBeHHBIH pon cemeiicTBa Paeoniaceae, paclpOCTpaHEHHBIH B OCHOBHOM
B Azun, EBpone u 3anagHoit CeBepHOl AMEpHKeE, KOTOPBI HACUUTBHIBAET OKOJIO 35 BUAOB KyCTaPHHUKOBBIX
u MHorojeTHuX TpaB [1,2]. B Kazaxcrame mnpomspactator aBa Buma Paeonia — P. anomala L.
u P. hybrida Pall. [3]. MHOTHE BUIBI 3TOTO POJa U3APEBIIE HCIIOIB30BATNCH B TPAJAUIIMOHHON HAPOIHON Me-
IuLuHe [4—6].

Paeonia anomala L. n3BecteH BO BceM MHUpe KaK OJHWH U3 IEHHBIX PACTEHHUH M3-3a €r0 IEKOPaTHBHBIX
1 JedeOHbIX meHHOocTeld. OH BXOAWT B YHCIIO BAaXHEWIINX JIEKAPCTBEHHBIX MpENapaTtoB cTpaH EBpazum,
Bkarouas Poccmro, Monromnio u  Kwurait. OpHako OHOJIOTMYECKHE OCOOEHHOCTH M 3KOJIOro-
(uTOLIEHOTHYECKAsT TIPUYPOUYCHHOCTh BUA OCTAIOTCSA C1ab0 M3Y4YeHHBIMH. Bonblas 4acTh NMPOBEACHHBIX
WCCIIC/IOBAHUN TMOCBANICHBI XUMHUYECKMM KOMITOHEHTaM W OHOaKTHMBHOCTH KOpHEH BWIOB Paeonia.
Hampumep, Paeconia anomala SBISIOTCS BAXKHBIM HCTOYHUKOM JICKAPCTB B TPAJAUIIMOHHON KUTANCKOW MEITH-
IWHE JUIS JICUCHUS IICHTPAIILHOM HEPBHOW CHUCTEMBI [7-9], 001amaeT MpOTHBOOIYXOJIEBOH aKTUBHOCTHIO
[10—-12], npoTrBOBOCTANNTENbHBIM 3¢ dekToM [13] 1 aHTHOKCHIAHTHOM aKTUBHOCTHIO [ 14].

Kopuu nroHa ncnonbs3yroTcst B Ka4eCcTBE MMPOTHBOBOCHAINTENBHOT0, OOIEYTOISIOMIETO M CEIaTUBHOTO
CpeICTBa W JICKapCTBa OT KEHCKHX 3aboseBanuii [15-18]. Ero mpuMeHSIOT Takke MPH KEITyTOYHBIX
3a00J1eBaHUAX, KPOBOTECUCHUH, UCTOIICHUY U HAPYIIICHUH BIXaTeIbHBIX ITyTEH, SIIICTICHH U Kamwie [19].

CornacHo cBeleHUSIM O (UTOXUMHUYECKOW XapaKTEPUCTHKE U OMOJOTHYECKON aKTHBHOCTH, BHIUMO,
u onpezensiercs eueOHbIi 3¢ ekt pactenus. OAHAKO B pe3yibTaTe Ype3MepHbIX cOopoB P. anomala nukue
MIOTYJISIIAY TIOJIBEPTAIOTCS BCE OONBINEH YIpo3e U pe3KO COKpaIaroTcs. Bua aBisieTcst peikuM, HHTEHCUBHO
COKpAIIaoIKUM II0 IUTOMIAAW M YHCICHHOCTH MOmMyJsui, 3aHeceH Kpachyro kuury Kasaxcrama [20].
B HacTosiee BpeMst MPaKTHYECKH OTCYTCTBYIOT CBEIIEHUS 00 DKOJOTUYECKOH MPUYPOUYSHHOCTH MHOHA YK-
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JIOHSIFOIIIETOCS, €T0 OMOJIOTUYSCKUX OCOOCHHOCTSIX M CE30HHOM PHTME Pa3BUTHS B UCCICAYEMOM pETrHOHE.
[IpoBeneHHbIe paHee WCCIENOBAHUSI €CTECTBEHHBIX MOMYJISIUN BHAa HOCAT MPEUMYIIECTBEHHO (parmMeH-
TapHBIA XapakTep, YTO MOCTYKWJIO OCHOBHON MPUYMHOW M3Y4YEHHUS COBPEMEHHOIO COCTOSHMS MOIMYJISIUNA
Buna B Bocrounom Kazaxcrane.

Ilens HacTosmIeH pabOTHl — HM3yYEHHE SKOJIOT0-(PUTOIEHOTHIECKOW MPUYPOYCHHOCTH W CE30HHOTO
putMa passutus Paeonia anomala L. B Bocrounom Kazaxcrane.

Mamepuanvl u Memoouxu uccred08anus.

Kazaxcranckuii Antait HaX0IUTCS B I0oro-3amnaanoil yactu Anrae-CasHckoil ropHoit crpansl. CorinacHo
¢m3nKo-reorpadrueckuM ycrIoBusaM Tepputopus Kazaxcranckoro Anras mojapaszesieHa Ha TpY MojpaiioHa:
Bamanueiii Anrai, FOxubii Anraii, KanOuuackoe Haropbe [21].

Hccnenoanus mpoBoaninch Ha xpeOdTax MBanosckuii, Kokcunckwuii u Jluneiickuii 3amagHoro Anrasi.
B amMuHHCTpaTHBHBIX TpaHUIIAX HWCCICAYyEeMBId PETHOH OTHOCHTCSI K BocTouno-Kazaxcranckoit oOmacTw.
OO0BeKTOM HCCIIeIOBaHMS SBISUICH €CTECTBEHHBIE MOMyNSAuu P. anomala. ViccnenoBaHusl MPOBOJMINCH
PEKOTHOCIIMPOBOYHBIM METOAOM [22]. DUTOLICHOTHYECKAsl CTPYKTypa MOMYJSIIUN MHUOHA YKIOHSIOLIETOCs
n3y4danach coriacHo meronaMm T.A. Pabotroro [23] u O.B. CmupHoBoii [24]. BuoMmerpuueckue mapameTpsl
W OHTOTCHETHYECKHE CIIEKTPHI OIpelelsuld 1o MeTojaM, pa3paboranHeiM B.H. ComyOGeBpiM U
E.®. MonuanoBbiM [25]. YpokailHOCTh BHAa HM3ydald Ha KOHKPETHBIX 3apOCisiX € 3aKiIaJKoW MPOOHBIX
ionanen.

Pesynomamot uccneoosanuii

Dumoyenomuueckas nPUypPOYEeHHOCHb 8UOA

B 3amagnom Anrtae Paeonia anomala L. BcTpedaercs: B BrICOTHOM nuana3zone 700—1850 m Hax yp. M.
MO0 TEHEBBIM CKJIOHAM, MEXTOPHBIM ITOHHXKCHHUSM, OIYIIKaM JIECHBIX KOJOK W3 Oepe3bl W OCHHBI.
B npearopre ero MectooOMTaHUS MPHYPOUYCHBI K KPYTHIM JIECHBIM U KYCTAPHHKOBBIM CKIIOHAM CEBEPHON
AKCITO3UIINH, 110 HE3aKPBITHIM KaMEHHUCTHIM CKJIOHAM. B BBICOKOTOphE BUJ BCTPEYACTCS HA aJbIHHCKUX U
CyOanbIMHACKUX JIyraX, pa3peKeHHBIX JIMCTBEeHHWYHBIX (Larix sibirica Ledeb.) u  KeZpoBbIX
(Pinus sibirica Du Tour) necax. OcoO0eHHO XOpOIIIO OH YyBCTBYET ce0sl Ha Tapsx W BeIpyOKax. B mepmon
IBETEHUS MacCOBO BBIPHIBACTCS HA OYKEThI. DUTOIECHOTHYESCKII KOMITJICKC TTMOHA YKIIOHSIOIIErocs 00pa3y-
€T TPYIIBI aCCOIUAIIHIA JIECHOTO, KYCTAPHUKOBOTO U JIyTOBOTO THUIIOB PACTUTEIHHOCTH.

B nyroBoii 4acTu IeHOKOMITIIEKCA THOHA YKIOHSOMIET0Cs ¢ HANOOJIBIINM OOMITHEM OTMEYAIOTCS [IEHO-
3Bl CyOaNbIUICKNAX BBICOKOTPABHBIX JIYTOB C TOCIOJCTBOM P. anomala. 31ech BT BCTpeyaeTcs CAMHUYHBI-
MU MOIIHO Pa3BUTHIMH KyCTaMU WJIM TPYIIIAMH, COCTOSAIIMMH U3 3—5 ocoOel, mo-BUANMOMY, KIOHOBBIX. B
Takux cooOmecTBax mnpeobdnagaroT Me30putsl Euphorbia pilosa L., Veratrum lobelianum Bernh.,
Chamaenerion angustifolium (L.) Scop., Heracleum dissectum Ledeb., Heracleum dissectum Ledeb.,
Cirsium heterophyllum (L.) Hill, Saussurea latifolia Ledeb., Geranium pseudosibiricum J. Mayer, Geranium
albiflorum Ledeb., Delphinium elatum L., Crepis sibirica L., Calamagrostis langsdorffii (Link) Trin. O0-
NIMPHBIE TapH ¥ BRIPYOKH B ropax 3amagHoro Asras He PeIKO 3aHSATHI 3J1TaKOBO-KHIIPEHHO-TTHOHOBBIMU JTy-
ramu. YposkaiHOCTb IIOJI3EMHBIX OPTaHOB B JIYTOBBIX CO00IIECTBaX cocTapisieT 860+5,6 kr/ra.

KycrapuaukoBsie acconuanuu P. anomala BHIICICHBI Ha I0T0-3aMaHBIX MPEATOPhX Xp. VIBaHOBCKUH,
Younckmii n Jluaeickuii. 1leHO3BI ¢ yuacTueM Buaa oOpa3oBaHBl U3 ocobeit Spiraea chamaedryfolia L.,
Rosa acicularis Lindl., Lonicera altaica Pall. B TtpaBoctoe aomMuuupywoT Iris ruthenica Ker Gawl.,
Thalictrum foetidum L., Carex macroura Meinsh. u np. B takux ¢uronenosax P. anomala nmeer Gonee
cimaboe pa3BHUTHE, KyCThl HU3KOpocible — 61£3,6 cM. [lo mmomaan pasMenieHsl AUPPy3HO SAMHUIHBIMU
0COOSIMHL.

P. anomala, nponspacraromiasi B MeKTOPHBIX TIOHWKEHUSIX, OOBIYHO BXOJHUT B KYCTAPHUKOBBIC IIEHO3HI,
obpasyemsbie Padus avium Mill., Caragana arborescens Lam., Rosa spinosissima L., Rosa acicularis Lindl.,
Lonicera tatarica L. Bua Bctpeyaercst B BUjie HEOOINBIINX PHIXIIBIX MATEH, B OCHOBHOM IPUYPOYEH K OMYyIII-
KaM 3apociell KyctapHuka. K KycTapHHUKOBBIM IIEHO3aM CIIEYeT OTHECTH IICHOTOIYIISIIUH TTHOHA 10 JIOJH-
HaM TOPHBIX PeK M pydbeB. B maHHBIX cooOmiecTBax JOMUHHPYIOT Spiraea media Schmidt, Salix viminalis
L., Lonicera altaica Pall u Rubus idaeus L., pexe Bcrpeuarorcs Ribes nigrum L., R. atropurpureum
C.A. Mey., Spiraea chamaedryfolia L., Sorbus sibirica Hedl. B tpaBoctoe momunupywt Chamaenerion
angustifolium (L.) Scop., Calamagrostis arundinacea (L.) Roth, Aconitum septentrionale Koelle. Kak mpa-
BUJIO, B TAKMX COOOIIECTBAX 0OCOOU MMOHA BCTPEYAIOTCS SAMHUYHO, B IIOKPBITUU HE MPEBHIIAIT 5 %.
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C.A. KybeHtaes, HO.A. KoTyxoB u gp.

BBICOKOrOpHO-KYCTapHUKOBBIE COOOIECTBA MHOHA YKIOHSIOMIErocs 00pa3yloT 3apociu u3 Spiraea
media Schmidt ¢ yuactuem Cotoneaster uniflorus Bunge u Spiraea chamaedryfolia L. B TpaBsHHCTOM I10-
KpoBe AOMHHHPYIOT ocoka (Carex macroura Meinsh.), 3maku (Calamagrostis langsdorffii (Link) Trin.,
Calamagrostis obtusata Trin., Dactylis glomerata 1..) u Bunsl pasnotpabs (Crepis sibirica L., Lathyrus
gmelinii Fritsch, Bupleurum longifolium ssp. aureum (Fisch. ex Hoffm.), Polemonium caeruleum L., Primula
macrocalyx Bunge, Erythronium sibiricum (Fisch. & C.A. Mey, Krylov u ap.). B cpeanem, B KycTapHHKO-
BBIX COOOILECTBAX YPOKAHHOCTh MOA3EMHBIX OpPraHoB cocTaBisgeT 530+2,8 kr/ra.

Ha ceBepo-BocToke 3amamgHoro Aurtas BHJ[ BCTPEUYAaeTCS 4acTO M Ha OOJIBIINX IUIOMIANAX B TEMHO-
XBOWHBIX Jiecax u3 Pinus sibirica Du Tour, Larix sibirica Ledeb. u pexe Picea obovata Ledeb. ¢ rocnon-
CTBOM B TPaBOCTOE JIECHOTO BBICOKOTpaBhs. Hepenko Bua BCTpedaeTcsi B MIATKO-THUCTBEHHBIX JIECAaX C yda-
crueM Betula pendula Roth u Populus tremula L. B cpennem, yposxaifHOCTb MOJ3EMHBIX OPTaHOB B JIECHBIX
coobmecTBax cocrasiser 340+3,7 kr/ra. Hamu BblIeneHbI TPH THIIA JIECHBIX COOOIICCTB C ydacTHEM P.
anomala:

1. Bepe3oBo-uBoBo-TaBonroBsie (Betula pendula Roth — Salix viminalis L.+Salix caprea L.— Spiraea
media Schmidt) coo0IecTBa Mo AONMMHAM JIECHBIX peK. B KycTapHHKOBOM sIpyce 4acTo BCTpedaroTcs: Rubus
idaeus L., Sorbus sibirica Hedl., Lonicera altaica Pall., Ribes nigrum L., R. rubrum L., pexe oTMeUaroTCs
Spiraea chamaedryfolia L., Ribes atropurpureum C.A. Mey. TpaBSHUCTBIH SpyC B TAaKUX COOOIIECTBaX, KaK
npaBuio, cnabo chopMupoBan, rae Hapsany ¢ P. anomala Bctpeuatorcs Chamaenerion angustifolium (L.)
Scop., Filipendula ulmaria (L.) Maxim., Calamagrostis purpurea (Trin.) Trin., Rubus saxatilis L., Urtica
dioica L. n ap. B Takux cooOmiecTBax 0COOM MHOHA BCTPEYAIOTCS PACCESHO, B BHIIC CIUHUYHBIX OCOOCH,
Pa3sMHOKEHHE MPEUMYIIECTBEHHO BETreTaTHBHOE. BpIcOTa TeHepaTHBHBIX 0COOCH MUOHA YKIIOHSIOLIETOCS
cocraBisgeT 82,24+3,6 cMm.

2. ITuxtoBo-0epe3ornie (Abies sibirica Ledeb. — Betula pendula Roth) pa3pexeHHbIC jeca ¢ ydacTHEM
Picea obovata Ledeb. u Populus tremula L. Ha ceBepo-3amaHbIX TPEATOPbIX XpeOTOB B BHICOTHOM IIpeeie
1100-1700 m Ha yp. M. B moanecke gacto Bcrpeuarorest Salix caprea L., S. viminalis L., S. rorida Laksch.,
Sorbus sibirica Hedl., Sorbus sibirica Hedl., Rubus idaeus L., Ribes rubrum L.

TpaBSHHUCTBI SIPyC CIIOKEH JIECHBIM BBICOKOTPaBbEM, TAE NpeodnamaloT Aconitum septentrionale
Koelle, Veratrum lobelianum Bernh., Delphinium elatum L., P. anomala, Dactylis glomerata L., Angelica
sylvestris L. Anthriscus sylvestris (L.) Hoffm., Geranium collinum Stephan ex Willd. u np. O6iee npoek-
THBHOE TOKpBITHE cocTaBisieT 80—85 %. B mokpeiTnn Ha oo nmuoHa mpuxoautcs ao 15 %. Beicora rene-
paTuBHBIX 0coOel MHOHa YKIIOHsIoMerocs pasaa 96,3+3,6 cum.

3. Kenposo-nmuctBenuuunsie (Larix sibirica Ledeb. — Pinus sibirica Du Tour) pa3spexeHHbIE Jieca ¢
yuactueM Betula pendula Roth, B. pubescens Ehrh. B BepxHem npeneie jeca Ha Bbicote 16001800 M Hax
yp. M. B mojyiecke BcTpevatotcs Sorbus sibirica Hedl., Salix bebbiana Sarg., Lonicera altaica Pall., Spiraea
media Schmidt, Ribes rubrum L. B TpaBsHUCTOM sipyce nmomuHUpYT Phlomoides alpina (Pall.) Adylov,
Kamelin & Makhm., Aquilegia glandulosa Fisch. ex Link, Geranium albiflorum Ledeb., Trollius altaicus
C.A. Mey., Veratrum lobelianum Bernh., Saussurea latifolia Ledeb. OO0iee NpOEKTUBHOE MOKPBITHE CO-
craisger 100 %, Ha 700 MHOHA YKJIOHSIOMIETOCS TPUXOaUTcs okoio 12 %. Ocobu P. anomala xoporio
pasBuTHL, Beicokopocibie (100,3+3,6 cm), KycThl MOITHBIC MHOTOITOOETOBEIe (18£1,3 mT Ha 0co0B). JlaHHBIC
MOMYJISLUY MTHOHA OTINYATCS HAaHOOJBIIMM OOMIMeM OMOMAacChl MOA3eMHbBIX opranoB — 1200+8,9 kr/ra.
B otnenpHBIX ciyyasx HaOogaeTcs oOpa3oBaHHE YHCTBHIX 3apOCIiel, Tlie Macca MOA3EMHBIX OpPraHoOB J10C-
turaet 1o 1500 kr/ra.

3a4acTyro MUOH YKJIOHSIOUIUICS PacTeT MO OTKPHITHIM KaMEHUCTBHIM CKJIOHAM JPEBHUX MOpEH. 37ech
OOBIYHO PACTUTEIBHBIC COOOIIECTBA MPAKTUYCCKH HE CHOPMHUPOBAHBI. PacTeHMss OYEHBh XOPOIIO Pa3BUTHI,
0JHaKo OnoMacca MoJA3eMHBIX OPTraHoOB B TaKUX cooOmecTBax He3HaunTenpHa (11-270 kxr/ra).

Bo3pacTHO! CHEKTp MOMYJISAIUE MHOHA YKIIOHSIOIIETroCs, MPUYPOUYCHHBIX K CYOaIbIIMHACKUM JyraM |
pa3peKeHHBIM JIECHBIM (PUTOIEHO3aM, XapaKTepu3yeTcs abCOMOTHBIM MaKCHMyMOM TE€HEPAaTUBHBIX 0COOEH
Ha 10 Mm% 5,6+0,22 T, BereTaTUBHBIX Pa3HOBO3pacTHBIX — 3,6+0,12 1T, roBeHmIbHBIX — 4,3+0,28, mpopo-
ctkn — 8,9+0,36 mt, cermnpable — 1,3+0,06 miT. M3 BO3pacTHOTO CHEKTpa CIEIYET, YTO KOJIUIECTBO OCO-
Oeif, OTMHPAIOIINX HA PaHHUX ATalax pa3BUTHUS, BEChMa HU3KO. BOJbIIOE KOTHYECTBO TeHEPATUBHBIX OCO-
0cif 00BACHSICTCS 3HAYUTEILHOU TIPOIODKUTEIIEHOCTRIO )KU3HU PACTCHHIA.

[Monynsiuu B 3aryIICHHBIX JICCHBIX M KYCTapHUKOBBIX MECTaX OOWTaHWs Ha IOTO-3alaJHbIX MHKPO-
CKJIOHaX HAaXOAATCS B HEOMArompHATHBIX IS BUAA JKOJOTHYECKHUX YCIOBHSIX, XapaKTEPHU3YIOTCS MHHU-
MaJIbHBIM BO3PACTHBIM CIIEKTPOM M MPOJOKUTEIBHOCTBIO KU3HH ocodeii (3540 ner). BospactHoli ciekTp
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Ha 10 M% reHeparuBHble — 2,8+0,13 wt, BereratuBnbie —1,3+0,06 wT, roBeHUWIbHBIE — 3,24+0,27 T, npo-
poctku — 4,1+0,18 mt, cermnpabie — 1,7+0,04 mIT.

Bun ckoToM He moemaercs, OJHAKO CHIIBHO CTPAJaeT OT BhIMaca, MOCKOIBbKY BHJ 00pa3yeT KpyIHbIE,
XPYIKHUE ITOYKH BO30OHOBIIEHUS IO 6—7 CM BBICOTHI, KOTOPBIE 00JAMBIBAIOTCS TIPU BBITAITHIBAHUU CKOTOM,
YTO TMPUBOANT K UCTOIICHNIO BU/A M BHITIA/IEHUIO U3 COCTaBa (PUTOIEHO3A.

Cesonnvlil pumm pazeumuis

OceHbI0 TOA CHET PACTEHHsSI YXOIAT C IMOBEPXHOCTHBIM PACHOJIOKCHHEM IOYEK BO300HOBIICHHMS.
B 3uMEI ¢ TITyOOKHMM CHEXXHBIM TIOKPOBOM HAOJIOAaeTCs MOACHEKHBINH pocT. B (hasy Bereranuu oH BcTynaer
OYeHb PaHO B MEPBOM JeKa/e anpes, IPH CPEIHECYTOUHBIX TemrepaTypax 2,9°. B roapl ¢ MajgsiM CHETOBBIM
MTOKPOBOM M CHIIBHBIM IPOMEP3aHUEM TIOUYBBI BeTETAIMs HAYMHACTCSA B TPEThEH JIeKaie anpems — B IMepBOH
NeKajie Masl, KOorJla OTMEUaloTCsl CpEeJHECYTOUHBIE TeMIiepaTypsl -4,5—8,5°. IHTEeHCHUBHBIN poCcT MHOHA YKIIO-
HSIOIIETOCS MPUXOANUTCS Ha Mail MecsIIl, K MOMEHTY paciyCKaHHs OyTOHOB POCT MPEKPAIIAETCs MTOJTHOCTHIO.

LlBeTenue 0OBIYHO MPOTEKAET APY>KHO, OHO HACTYIAeT B KOHIIE Masi — B Havane uroHs. J{s BeTymie-
HUs B (a3y IBETCHHs BUJ HYXXIAC€TCS B MOBBIIICHHBIX IMMOJIOKUTENBHBIX TeMiiepatypax +19,2°. [{seTenue
3aKaHYMBAaETCS B cepenuHe UioHS. [IpojomKUTEIEHOCTE IBETCHUST OJHOTO IBeTKa 5—7 nHeil. [IuoH ykito-
HAIOIHICS 001agaeT MMPOKHAM THAITa30HOM PacCKPBITHS IIBETKOB ¢ 10 mo 15 4, Gojlee MHTEHCHUBHOE TPUXO-
TUTCSI Ha YTPEHHUE Yachl. BCKPHITHE MBUIBHUKOB OTMEYAETCs elie B OyTOHAX, 10 (PU3UOJIOTHUSCKOM 3pelio-
CTH TEHUIICS] ¥ YaCTHYHO TOCIIE PaCKPBITUS OyTOHOB. PeanbHas ceMeHHas MPOJXYKTHBHOCTh CPAaBHUTEIBHO
BbIcOKast — 90—220 ceMsSHOK Ha KYCT.

BeretupyroT pacTeHus 10 HACTYIUIEHHUS! CHIIBHBIX 3aMOPO3KOB — JI0 KOHIIa ceHTs0ps. [locne 3amopo3s-
KOB JIMCThS TMOJICHIXAIOT, M HAJ3EMHAsl YacTh IMOJIHOCTHIO OTMHpacT. Ha CE30HHBIM PUTM Pa3BUTHUS BIIUSIOT
METEOpOJIOTHYECKHE YCIOBHUS, TaK KaKk B TOABI C XOJIOAHOM BeCHOW IBeTeHHe 3amasnpiBaer. [lo3mHe-
BECEHHHE 3aMOPO3KH MEIMIAIOT OTUIOJOTBOPEHMIO. 3aTsHKHAS JOXKUIMBAsl TIOT0Jla B TIEPHO]] IBETEHUS Tpe-
MATCTBYET 3aBS3BIBAHUIO IIOJIOB M YAJIUHSICT MEPHUOJ MX co3peBaHus. Ce30HHBIA PUTM Pa3BUTHS BBICOKO-
TOPHBIX MOMYJISIIAIA MTUOHA YKIIOHSFOIIETOCs UIET C OTcTaBanueM Ha 10—15 nHel, yTo o0BsICHICTCS O3THUM
CXOJZIOM CHETOBOT'O TTOKpPOBaA.

CeMeHa CO3pEBAIOT B TIEPBOU IMOJIOBUHE aBTyCTa M PACCEHBAIOTCS BOJHM3M MATEPHUHCKOTO PACTCHUSL.
CeMeHa UMEIOT OBaIBHYIO (OPMY C TISHIICBOW TEKCTYpPOi, YePHOTO IBETA, C KOPUIHEBBIM pyOIrioM. [yinHa
coctaBisieT 8,72+0,41 mm, mupuHa cemssH — 4,89+0,23 mm. Macca 1000 cemsta pasasutacek 140,58 1. I'pyH-
TOBasi BCXOKECTh cocTaBisieT 68 %. 3anBerator cesHIBI Ha 4—6 Toa. B kyiasType cambiM 3 pekTHBHBIM cTiO-
co0OM pa3MHOXKEHUS ITHOHA SBJISCTCS CEMEHHOMW, MO3BOJISIONINNA IMONYYUTh HY)KHOE KOJIHMYECTBO IOCAI0Y-
Horo matepuana. CeMeHa CleayeT BHICEHBATh CBEKECOOPAHHBIMHA CEMEHaMHU. BCXOBI MOSBISIOTCS B Mae
CJIEYTOIIEro ro/a.

Cemennas npoOyKmueHoCmb

B ecrecTBeHHBIX MecTax OOMTAHUS BHJ] Pa3MHOXKACTCS CEMEHAMU M BereTaTHBHO. B (uTomeHno3ax anb-
MMAACKUX JIYTOB M Pa3peKEHHBIX JIECOB PealbHOE CEMEHOIIICHNE Ha OHY 0Cc00b cocTaBiseT 43,2+3,6 ceMsH-
ku, noreHimanboe — 102,8+5,8, koadduiueHtr cemunuduraun — 61,8 %; B 3arymieHHbIX JICCHBIX U
KYCTapHUKOBBIX (DUTOIIEHO3aX peaibHOe cemeHolnenue — 31,3+4,41, morennuanpHoe — 132,74+6,3; ko-
sppunmenT cemuanpukamu — 31,6 %. BeretaTuBHOE pa3MHOXEHHE OCYIICCTBIISIETCSI B pe3yiIbTaTe pac-
naJjia KOpHEBHIIA U 00pa30BaHUsI KIIOHOB, YTO BEJET K 00Pa30BaHUIO IJIOTHBIX THE3/.

Raxnouenue

ITo pe3ynbTaTaM mpoBeNESHHBIX UCCIEAOBAHUN yCTaHOBIEHO, YTO P. anomala B MicCIenyeMOM PETHOHE
pacTeT Mo KPYTHIM JIECHBIM M KYCTapPHUKOBBIM CKJIOHAM CEBEPHOM SKCIIO3WINH, 3apaCTaIONINM KypyMmam,
JTHUIIIaM MEXTOPHBIX JIOTOB, TOJIMHAM PeK B BbICOTHOM auamnazoHe 700-1850 m Hax yp. M. B npupoansix
MECTOOOHUTaHUSX TTHOH Pa3MHOMKAETCSI CEMEHHBIM CITIOCOOOM, 0 YeM CBUACTEIBCTBYET JOCTATOYHO BBICOKOE
colepkaHue TeHEPATUBHBIX 0co0el B 00CIeI0OBaHHBIX MOIMYJISAIUAX, a TAK)Ke HaJIMIue MpopocTkoB. Hambo-
Jiee ONTHMANBHBIE YCIOBUS o0uTaHus Uit P. anomala — kepoBO-IIMCTBEHHUYHBIC Pa3pEKEHHBIC Jieca, TIIe
BbIcOTa ocobeli cocraBmsier 100,3£3,6 cMm, a Macca THOA3eMHBIX OpraHoB npocturaet no 1500 kr/ra.
K skcrpemanbHBIM yCTOBHSIM OOHWTaHHUS CJIEIyeT OTHECTH MOIYJALNH B KYCTaPHHUKOBBIX COOOIIECTBaX ¢
yuactueM Salix viminalis L., Spiraea chamaedryfolia L., Rosa acicularis Lindl., Lonicera altaica Pall. no
JOJTMHAM TOPHBIX peK. Bo3pacTHOW CHEKTp MOIMyJISAIUN MHOHA YKJIOHSIONIETOCS, MPUYPOUYCHHBIX K Cy0alb-
MUACKUM JIyTaM U Pa3peKCHHBIM JIECHBIM (DUTOIIEHO3aM, XapaKTePU3yeTcss aOCOIIOTHEIM MaKCHMYMOM Te-
HepaTUBHBIX ocooOeit 5,6+0,22 mT Ha 10 M?, 9TO OOBACHAETCS 3HAUMTEIBHON MIPOIOJDKATEIHFHOCTRIO KU3HA
pactenuil. [lomynsnuy B 3aryIlIieHHBIX JECHBIX M KYCTAPHUKOBBIX MECTaX OOMTaHUS Ha FOr0-3alaJHbIX MHK-
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POCKJIOHaX HaXOSATCS B HEOIArompUSATHBIX JJIS BUJA IKOJOTHYECKHUX YCIOBHSX, XapaKTEPU3YIOTCS MUHU-
MaJIEHBIM BO3PACTHBIM CIIEKTPOM. EcTecTBEHHBIC MOMYIISAIUH SKCIUTYaTUPYIOTCS BO BpeMst cOopa OyKeToB U
MPU 3arOTOBKE JICKAPCTBEHHOTO ChIPhs. OJHHUMHU U3 JIUMUTHPYIOMIUX (aKTOPOB PEAKOCTH BHJA SIBIISIOTCS
HU3Kasi KOHKYPEHTHAs CIIOCOOHOCTh CESHIIEB HA PAHHUX ATaIlaX Pa3BUTHS M MacCOBOC YHUUTOXKCHHUE CEMSH
rpeI3yHaMu (ocoOeHHO OypyHmyKamu). /[ coxpaHEHUST €CTECTBEHHBIX MOMYJISAIUHN MHOHA YKIOHSIOMIETOCS
Ha 3anmagHoM AjTae HEOOXOAWMBI CTpOras OXpaHa BHAA OT OOpBIBaHMS HAa OYKETHI M 3alpeT Ha 3arOoTOBKY
ceIpbsi. HeoOxomumo pa3paboTaTh MPOMBIIIICHHBIEC TEXHOJIOTHH BEIPAIIIMBAHUS BUA B KYJIBTYpE.

Hannoe uccneoosanue uuancupyemess Komumemom nayxu Munucmepcmea o6pazoéanus u HAyKu
Pecnybauxu Kaszaxcman (I panm Ne AP09561639).
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A.K. CapkeirbaeBa, M.JK. XKymaryn, C.K. MyxTybaeBa

Hsirsic Kazakcranaarel Paeonia anomala L. 3x010TusiIbIK-QUTOLEHOTHKAJIBIK
OpPaJIaCTHIPbLIYBI 7KIHE JaAMYbIHBIH MayChIM/IBIK bIPFAFbI

Maxkanana IlIereic Kazakcran o0OxabiceiHIarsl Kaszakcran Aunraiiel aymarbiHna Paeonia anomala L.
MOMYJISIHSIAPBIHBIH  9KOJIOTHSUIBIK-OHONIOTHSUIBIK  PEKIIEITIKTepi, (DUTOLCHOTHKAIBIK KYPBUIBIMBI JKOHE
MayCBIMJIBIK IaMy BIPFaFbl CHITATTAIFaH. 3epTTeY HOTIDKENepi OOMbIHIIA TYPIICPAIH TIPLIIK €Ty OPTAaChIHBIH
9KOJIOTHSUIBIK JKOHE IeOMOPQONIOTHSIIBIK [IAPTTAPBIMEH INEKTETy 3aHIbUIBIKTApbl, TYPAIH CHUPEK Ke3jiecy
ceOeOiH aHBIKTAMTBIH IeKTeyIi (aKTopiap aHBIKTANAbI XKOHE TaOWFU TOMYJLIIUsIIApAbl cakTay OoibIHIIA
yChIHBICTAp Oepingi. 3epTTeneTin aiimakrarsl P. anomala teni3 nexreiiinen 700—-1850 M GUiKTIKTE CONTYCTIK
9KCHO3ULMSAHBIH TIK OpMaHABI JkoHE Oyranmbl OeTkeillepiHze, ecil KETKeH KOphIMIapla, Tay apajblk
JKbIpanapaslH TYOiH/e, 63¢H aHFapJIapblHAa ©CETiHI aHBIKTANAbL. P. anomala yuIiH eH OHTAMIbI TIPLILTIK €Ty
opracel OalKaparai-)KalbIpakThl CHpEK opMaHIapbl. KomiMri TayIbIMBUIABIK MOMYJISIIHSIAPBIHBIH JKac
CIIEKTPI TCHEpPaTHBTIK AapakTapiblH abCOJIOTTI MaKCHUMyMbIMEH cHIarTainanbl. OHTYCTIK-0aThIC IIarblH
OeTkelepaeri KaJblH OpMaH MeH OyTalibl TIpIITK OpPTachl NOMYJIILMSUIAPBIHIAFG! TYpJIep YIIIH KOJAHChI3
9KOJIOTHSUIBIK JKarmail 0o TaObumaabl. 'y MIOKTaphl, JOpUIK IIUKI3aT peTiHe XHWHAY, Mall jKalo JKoHe
JaMyJIbIH alfalliKbl Ke3eHiHIe OCKiHaepaiH 0ocekere KaOiIeTTLNIriHIH TOMEH/Iri, COHAAi-aK TYKbIMIAap.Ibl
KeMipriluTepIiH jkammai 0y3ybl TYpPAiH CHpeK OOTybIH aHBIKTAWTHIH IIEKTeYI GakTopaap OOJIbII TaObUIabI.
batbic AnTaiiia KoiMri TayIBIMBUIAbIK TAOMFH MOMYJSILHACHIH CaKTay YILiH, I'yJ IIOKTapbIH KeCil anyaaH
KaTaH KOpray KepeK, IOpuIiK INMKi3aTThl JalblHIAyFa THIMBIM caiy, COHOal-ak TYpAl MoJCHHU jKaraaiina
ocipy/IiH OHEPKACINTIK TEXHOIOTHSIaPbIH JAMBITY KaXeT.

Kinm coe30ep: kopmimri TaymBIMBUIIBIK, (GHUTOLEHO3, (eHoysorms, CHpek KesieceTiH Typiep, Kasakcran
Anraiibl, OpTansik A3us.

S.A. Kubentayev, Yu. A. Kotukhov, K.S. Izbastina,
A K. Sarkytbayeva, M. Zh. Zhumagul, S.K. Mukhtubayeva

Ecological-phytocenotic confinement and seasonal rhythm
of development of Paeonia anomala L. in East Kazakhstan

The article describes the ecological and biological features, phytocenotic structure and seasonal rhythm of
development of Paeonia anomala L. populations on the territory of Kazakhstan, Altai, in the East Kazakhstan
region. According to the research results, the regularities of the species confinement to the ecological and ge-
omorphological conditions of the habitat were revealed, the limiting factors determining the rarity of the spe-
cies were identified and recommendations were given for the preservation of the natural populations of the
species. It was found that P. anomala in the studied region grows on steep forest and shrub slopes of northern
exposure, overgrown kurums, bottoms of inter-montane ravines, river valleys at an altitude range of 700—
1850 m above sea level. The most optimal habitat conditions for P. anomala are cedar-larch sparse forests.
The age spectrum of the Paeonia anomala populations is characterized by the absolute maximum of genera-
tive individuals. Populations in thickened forest and shrub habitats on the southwestern micro-slopes are in
unfavorable ecological conditions for the species. The limiting factors that determine the rarity of seeing are
the collection of bouquets, the procurement of medicinal raw materials, grazing and the low competitive abil-
ity of seedlings in the early stages of development, as well as the massive destruction of seeds by rodents. To
preserve the natural populations of the peony evading in Western Altai, it is necessary to strictly protect the
species from being cut into bouquets, prohibit the procurement of medicinal raw materials, as well as develop
industrial technologies for growing the species in culture.

Keywords: Peony evading, phytocenosis, phenology, rare species, Kazakhstan Altai, Central Asia.
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Hbirbic KazakcTannubid 3uaeMuri Hedysarum theinum Krasnob. (Fabaceae)
OCIMAITiHIH IKOJIOTHSATBIK-MOP(OJIOTMSJIBIK epeKIIepiKTepi

Kopruaran opraHbl KOprayIblH 0achbiM OaFbITTapblH aHBIKTAy/la OMOATyaHTYDIUIIKTI caKray MaHbI3IbI pell
aTkapansl. Taburm pecypcTapabl THIMII NalanaHy, TaOWFW OalJIBIKTapIbl cakTayaa ©CIMIIKTepAiH Kaid-
KYHiH Oaranay MeH HpoOiieMallapblH IIeIIyre OarbITTalFaH KONTEreH CTpaTerHsuIapAbl OPBIHAAYIBI Tajam
ereni. buoamyanrypuinikTi cakrayna emuix Kacueri 6ap Hedysarum theinum Krasnob. ecimairinig HIsrsic
Kazakcranna ke3geceTiH TaOWFH HOMYJSIMSUIAPBIHAH O KUHAIFAH  JIapaKTapbIHBIH — MOP(OIOTHSIIBIK
CPEKIICTIKTePiH 3epTTey JKYMBICTBHIH MakcaThl Oonbim TaObutambl. 2020-2021 >xeoimaper  Kazakcran
Aunraiibiabiy, BaHOB )KOTAchIHAH TeHi3 neHrerinen 1794 merp 6uikrikre, 50°19¢5. 969 N; 83°52°44. 270 E
GPS xoopanHaTanapblHia Ke31eCKeH 3HASMHUK ILIail THBIHTAK ©CIMIIriHIH HONyJIAIMsAIapbl 6apiaynbuIbIK-
MapUIPYTTHIK 3€pTTey OSAiCiMeH jxy3ere aceipbuinsl. Hedysarum theinum Krasnob. Oypmak (Fabaceae)
TYKBIMIAChIHA JKAaTAThIH KOIDKBULABIK, KiHAIK TaMbIPJbl, cabaKTapbl TYKCI3, jKanblpakrapbl 4—8 xyI, Kynareci
KbI3FBUIT-KYJITIH, TYKBIMIAapbl JKYMBIPTKa Topi3mi Ooxnbm kenren Aunraif, Opra Asmst Taymapel MeH
Mownromusab SHAemuri. LIereic KazakcTaHHBIH KYHIBI JOPUTIK JKOHE OHIEMHKAIBIK OCIMIIKTepi
JKETKUTIKTI JeHreHae 3epTTeNMEreHIIKTeH, ocy apeaysl KblcKapraH Hedysarum theinum Krasnob. Typin
TEpeH 3epTTey KaXKETTUIIr TybIHIay a.

Kinm co3oep: Hedysarum theinum Krasnob., Hedysarum neglectum Ledeb., Fabaceae, GuoanyanTypiijik,
9KOJIOT UL, TIOMYJISLHS, MOP(HOJIOTHS, LIEHOMOITYJISALHMS.

Kipicne

Buonorusuielk - TYpAUTIKTI  cakTayAa OJKEpriulikTi »oHE aWMakTBIK MacIuTaOTarbl Kem  KbIPJbI
OMOATyaHTYPJIUTIKTI TepeH TYCIHYIl KaKeT. buoalyaHTYpiuTK amaMHBIH XKep OeTiHae emip CypyiH
KOJIIaUTBIH KYHABI OHOpecypcTapibl KamTamachid ereni. Hedysarum theinum Krasnob. miaii THBIHTarbl
CHSIKTBI KYHJIBI AOPIIiK KacueTi Oap eciMIiKTepAi KOJJaHy ACHCAYNbIK CaKTay YIIiH €pPeKIIe KbI3bIFYIIBUIBIK
TyabpIpaabl. THBIHTAKTAp XaJBIK MEIWIMHACHIHIA KEHIHEH KOJIAAHBIIANbI, (UTOXMMUSIIBIK KYPaMBIHBIH
TepeH 3epTTEIMEYiHe Opai, ic KY3iHIE PeCMH MEAWIMHANA KOJAaHpIIMaiabl. JlereHMeH, Ka3ipri 3aMaHFbl
MeAWIMHa OyJl ©CIMIIKTIH KeNTereH aypylapfa apHaJFaH eMIiK KacueTTepi 0ap eKeHiH MOWBIHIaH[IbI,
ce0e0i OipiKTIpUITeH OHMOJIOTHSIIBIK OENCeHI KOCBUIBICTaphl MaHbI3Abl [1]. Bykin omemie OMOJIOTHSITBIK
OeJICeH Il KOCBUIBICTAp HETI3IHIAE OCIMIIK TEKTEC OHIMIEpP EeMIIK JKOHE MpOo(IIaKTHKAIBIK MakKcaTTapia
KCHIHEH KOJJaHbUIaJbl. OCIMIIKTEpAEH 93ipJICHreH KYHIbl Jopi-TopMEKTep XHUMUSUIBIK CHHTE3ENTeH
mpernapaTTapra KaparaHaa ajaMm JIeHCayJbIFbIHA Malialibl eKeHi Oenriii. OCIMIIK IMUKi3aThIHAH ajbIHFaH
JIOPi-A9pMEKTED ajJaM JIeHCayJ/IbIFbIHA JKaHaMa dcep CTICH i, COHABIKTaH XaJbIK JKOFaphbl eMJIIK KacueTi Oap
IOPUTIK ©CIMIIKTEPICH aJBIHFaH OHIMIEPIi TYTHIHFAHIBI JKoH Kepemi. OchiFaH OaiIaHBICTBI OTE KOFaphI
eMJIIK KacHueTTepi 0ap eciMIIKTepAl 3epTTey 6Te MaHbI3bI.

Antait — KazakcTaHHbIH 0aii QuiopajiblK aiiMaKTapbelHBIH Oipi. MyHOa >KOFaprbl CaThIJaFb
ecimaikrepaig 2500-geH actam Typi ecemi, 0y Kazakcran PecmyOmukacel (iopachl TYpJEpiHiH KaJIITbI
canbiHBIH 50 % Kypaiiapl. OropaHbIH KaHBIKTHUIBIFBl aliMaKTaFbl KIIMMATTHIH €PEKIICIITiIMeH OailIaHBICTHI,
Oy manFeIHAap, Oarmakrap, MeJaAep MEH MeISHTTePMEH OPTYPJI SKOJOTHSIBIK TaylladapiblH Naina
OonmypIHa BIKMAT eTTi. Ka3zakcTaHmblk AnTali — IOpUTIK ©CIMIIKTEpiH KOWMAachl JEN aWTcak Oomaibl.
Amnatiga, OYTiHTI KYHTe ACHIH MOPLTIK MHKi3aTKa KBI3BIFYIIBUIBIKTEIH apTyblHA KapamMacTaH, OChl alMaKThIH
JopimiK (hIOpackIHBIH TYPJEPiHIH OPTYPJIIriHE KOHE OHBIH PECYpPCTHIK dJieyeTiHe Ka3ipri 3aMaHfbl Oara
OepimMereH.

Typ XaJIBIKTBIK MeIUIMHAAa OYHpeKk KaOBIHYBI, JKENeN OHE CO3bUIMANBI He(hPONOTHSUIBIK aypyliap
YIIIiH aybIPCHIHYBI 0acaThiH, KaOBIHYFa Kapchl KoMaaHbutaasl. CoHNal-aK, SHEPTUSHBI TOJIBIKTHIPY YIIIH 6T¢
MaHBI3/IbI POJT aTKapabl.

Taburun nonynsuusga H. theinum MopdOJOTHsIBIK JKarblHaH H. neglectum TypiHE YKCACTBIFBI
FaJIBIMZApP apachlHIa YJIKEH MiKipTanac Tyaslpaasl. By MoceneHi aHbIKTay YIIiH €CIMAIKTEpaiH TaOUFu eMip
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CYPY JKarmaiijlapblH €CKEPe OTBIPBIN, KeImeHAI MOP(OJOTHSIIBIK, AHATOMUSIIBIK JKOHE T'€HETHKAIIBIK
3epTTeyNep KYprizy KaxeT. THBIHTaKTap XUMUSIIBIK KOHE SKOJIOTHSIIBIK TYPFBIIAH HaIlap 3epTTeNreH, iCiK
aypyJapblH eMaeyre KaOlaeTTi 0Chl OCIMAIKTIH (PUTOXUMUSIIBIK KYPaMbIH TEPEH 3epTTEY KaxkeT [2].

Kazakcran aymarbl eXeNJIeH JOCTYPIli, XaIBIKTHIK MEIUITMHAIA KEHIHEH KOJIaHbLIAThIH, OipaK pecMu
MeIUITMHAFa eHOEeTeH MOpUTIK OCIMIIKTEPIIH YIKEeH KOphl 00k Tabbuianbl. OcelHmai eciMaikTepaid Oipi
Fabaceae TyKbIMIachlHaH IIBIKKAH 1Al TUBIHTAFbI (H. theinum) koHE YMBITbUIFaH TUBIHTAK (H. neglectum).
Byn ecimuikTepai AnTail TYPFBIHAAPH XaJblK MEAWIIMHACHIHIA FAchIpiap OOWBI ajgaM aypyJiapblHBIH KEH
CIEKTPIiH eM/Iey YILUiH KOJJaHbI KenreH [3].

EMIik jkoHE aybIH aimy MakcaTTapbIMEH IOPLUTIK ©CIMIIKTEpaeri ONOIOTHSIIBIK OSICeH I KOCHUIBICTAp
HETi31HIe KYPBUIATBIH TaFaMIBIK KOCIIA PETiHAC KEHIHEH Maimanansuiaasl. Taynsl Antail — OHOJOTHSITBIK
OeJIceH i KOCBUTBICTAP KYpaMbl OOMBIHINIA KOFApPhI JJICYeTKE HE OCIMIIK MIMKI3aThIHBIH CAPKBUIMANTHIH KO3l.
OHBIH KONTETCH TOPUTIK eciMaiKTepi Oiperei O0oybIn TabbUTanbl, OUTKEHI ic Xy3iHme Ka3zakcTaHHBIH Oacka
OHIpJIepiHAe Ke3mecneimai, am OuWiK Taylbl KIMMAaTTBIH KBICBUITASH JKaFmalapblHAa ©CETIHIIKTCH, OJiap
OHMOOTHSUTBIK OCJICCH I KOCBUIBICTAP/IBIH KOFaphl KYPaMBIMEH CHITATTANIJIbl XKOHE ©TE JKOFaphl ocepre He.
COHFBI yaKbITTa OMIK TayJIbl JKEPISPIiH SKOJIOTHSIIBIK KaFIalblH 3ePTTEYre JIETeH KbI3BIFYIIBUIBIK apThHII
keneni. MyHzmai 3epTreyiep eciMIiKTep sKaObIHBIH 3epTTEY VIITiH MaHBI3AbI OPBIH anazs [4].

Kazipri Tanma nopinik eciMAiKTepHi 3epTTey KapKbIHBI apTyZa, COHFBl Ke3eHIe ASPUIIK eciMIOiKTepai
3epTTECY FBUIBIMBIHBIH JaMybl, OYJI 3epPTTEYJICp/i HEFYpJIbIM aHBIKTAJFaH apHajapFa OarbITTay, OJap.Ibl
MakKcaTThl €Ty JOHE MEIWIMHA Callachl MEH JKajIbl JCHCAYJBIK CAaKTayABIH IIYFBUT KaXETTITIKTEPiH
KaHaFraTTaHIBIpyFa OaFbITTANIFaH [5].

Ierreic Kazakcrangarer MBaHOB »xoTackiHna H. theinum UEHOTONMYJISIMSUIAPBIHBIH JKOJIOTHSIIBIK,
OMOJIOTHUSIIBIK JKOHE PECYPCTHIK KOPBI TYpaslbl 3epTTEYNep Kyprizinyne. TypaiH TIpHIUTIK €Ty OpPTaChIHBIH
(DUTOIICHOTHKANBIK CHUIATTaMachl, OCIMIIK OHTOTEHE31 MEH MAayCBHIMIBIK BIPFaFrbl, 3HSHKECTEP MEH
KO3ABIPFBIITAPBIH CAHBI aHBIKTATFaH [6].

Kazakcran men Anraii PecnmyOnukachIHBIH CyOanbiliK >KoHE albMiIiK alMakKTapblHAa Ke3AeceTiH
H. theinum nieHOTIOMYIANMSUTAPBIHBIH, XKal-Ky¥i KemeH i Oaramanrad. by Typ yiriH cyOanbmijiik 6enaey eH
KOJIaiIbl OOJIBIN caHanamsl [7, 8].

JKambipak TakTaChIHBIH aHATOMHSUIBIK CPEKIISTIKTEPiH 3epPTTey Ka3aKCTaHIBIK baThic AnTail Tayiibl
aliMaKTaphIHBIH JKaFrmaimapeiHa H. theinum ociMAITiHIH OeWiMaenyiH aHBIKTaWnwl. H. theinum >XarbIpak
TaKTaCBIHBIH aHATOMUSIIBIK CpEKINETIKTepiH Oaranay OapbIChIHAa, OCNTUIepIiH KUBIHTHIK MOHI CyOabITiIiK
XKepleplie eH JKOFapFbl KOPCETKIIIKe ne eKeHAiri aikpiganrad [9, 10].

Hedysarum TybICBIHBIH TYpJEpl OOCTYpii KbITall MEIWIIMHACHIHAA Ja KOJAAHBUIAIBI, ONlap JACHEHIH
SHEPTHACHIH apTTHIPY YIIIH KOJIAAHBUIAIBL.

Onebu Tangay KepceTkeHiel, MBaHOB KOTachlHAA IIall THHIHTAFbl aWTapIiBIKTai ayMaKThl aJlbITl
xaTelp. DuUTOLIEHO3MapAarkl TUBIHTAK JIOMHHAHT HEMece CYOJIOMHHAHT PETiHAE opeKeT ereii. VBaHOB
YKOTACBIHBIH QPTYPJIi JKepJIepiHEeH IIBIKKAH Iail THBIHTAFBI IIEHOMOMYJISAIMACHIHBIH Kac KYPBUIBIMBI YKcac,
OJIApIBIH JKac CIIeKTpiepi Oipaeit: aOCOMIOTTIK MaKCHMyMIBI OaplibIK >KaFmaiyiapiaa TeHEepaTHBTI Ke3eH
JapaKkTapbiH KOPCETEII.

[[Taif THBIHTAFBI TYPIHIH 3KO-MOP(MOIOTHSIIBIK €PEKIICTIKTepiHIH 3epTTEIMEYi FBUIBIMH 3EPTTECYIiH
aJIFIIIApTTaphl 0OJIBIN TaObLIAbI, OChIFaH OaiIaHBICTBI KEIICH Il 3ePTTEY JKYPri3y ©3¢KTi Macele.

3epmmey mamepuandapvi men 20icmepi

3eprreyre Fabaceae tykpimpmacel, Hedysarum L. TybiceibiH, Hedysarum theinum Krasnob. Typi
TaHJAIbI anbHAbL, 3eprreired Typ LIbireic Kasakcran eHipiHeH kuHaiabl. JKbll cailbIHFBI T'yJIEy KOHE
XKeMic Oepy Y3aKTHIFBI TIpIIUIIK €Ty OpTachkl MEH aya paiibiHa OaiiiaHbICTHL. JKepycTi OeiKTepi MeH eciMIiK
KAaIlbIpaKTapbIHBIH MAacCAChIHBIH JKbIJI CalbIHFBI ©ciMi Jie KiIuMaTKa OaiiaHbicTel. Mopdomorusibik
KypbuIbIichl skarbiHaH H. theinum ecimuairi H. neglectum Ledeb. TypiHe eTe yKcac, TeK TaMbIPABIH KYPBLIBIMBI
MEH XMMUSUIBIK KypaMbIMeH epekiiesneHei. O KbICKa XKOHE ThIFbI3 KOIl KbIPJIbl IYJILIOFbIpIapFa e, COHbIMEH
KaTap KbICKa T'ylTabaHIapbl, Y3bIH UIMEIIEKTepi, TYA *KalbIpaKliaiapbl, TyJl TOCTaFaHLIACBIHBIH Ticuuenepi
Oap, yiKeH ryiaepi KaWbikmaMmen epekmrencaeni [11]. A.B. [lomoxuit 3epTreyiepine colKec Imail THUBIHTAFbI
— Oy AnbmiHIH exenri Oopeayisl OpMaHBIHAH OKIIayJIaHFaH My3 JOYIpiHIH KalmblKTaphl. Kaszakcrax
ayMarbIHIla OHTYCTIK-0aTbic skoHe OHTYCTiK Anrtail )xotanapeiaa, OHrycTik-bateic AnTaii: ViBanos, banteik
xoTanapeiaa, Cayslp, TapOaratai, TsiHp-11anb, XKonrap Anaraysl skoTanapbelHaa cupek kesaeceni [12].

3eprrey Marepuansl H. theinum Punnep KanachlHBIH MaHBIHAA, YJKeH [lomepeuka e3eHiHIH OOMBIHIA,
Barpic Antaii aymarbiHZarbl CyOanmbIiliK KOHE anblimiK OWIKTIK OenaeynepiHae MBaHOB j>KoTachlHAaH

88 BecTHuk KaparaHgmHckoro yHusepcurteTa



Lbirbic KazakcTaHHbIH SHAEMMUTI. ..

skuHanael (1 kecte). [lomymsiums apanmac menTteciH KaybIMOACTHIKTApIBIH CONTYCTIK-OaTbic OeTkeinepiH
aJbIT JKaTeIp (cyp. 1).

Kecrte 1
KuHanran MaTepHuaJ sxKailyibl aKknapar
Koopaunatrap [° . Keprimikri Kunanran
Typ atays - P ul 3 T.n.6. (M) | Aiimax P
Enmix Boiinbik JKEpIIH aTaybl JKbLT

Hedysarum theinum

50°19'5.969 N | 83°52'44.270 E 1794 KO | MBaHOB x0Tachl 2020
Krasnob

Cyper 1. H. theinum >xuHanFraH aiMaKTBIH KapTachl

2020 >xpubl Tambi3 aifibiaaa Uleireic Kasakcranna sxunanran H. theinum TypiHe 3KO-MOP(]OIOTHSIIBIK
3epTreyiep Kyprizuimi. bapmaymbuibik-MapmpyTTeIK Skcneaniust Hotwkecinne IIsirpic KazakcraHHbIH
AnTaii TaynapblHaH >KHHAJIFaH OCIMIIKTEpre NallaliblK JKOHE 3EPTXaHAJbIK OHACY JKYPTi3uiIi, KHHAIFaH
OCIMJIIKTEp/IiH CHCTEMAaTHUKAIIBIK CHIIATTAMAaChl JKa3bUIBIN, TYpl aHBIKTAJJIbl, aHBIKTAJFAaH TYpre repoapuit
»KacaibIl, MOP(OIOTUSIILIK EPEKIIEIiTi OMHOKYIISIp KOMETiMeH 3epTTeni (cyp. 2).

AHTpOTIOTeHTIK (QaKTOPIAPIbIH dCepiHEH KBICKAPHIN 0apa >KaTKaH IIail THBIHTAFbIHBIH Kellecinei
MOp(]OMETPUKATIBIK KOPCETKIIITEePi OIIEHAl: 6CIMIIK OUIKTIri, KambIpaKThIH €HIi MEH OWIKTIri, cabaKThiH
JMaMeTpi MeH OCIMIIKTIH JKalbIpak caHbl. Hedysarum theinum NOMySIHAACHIHA cHTIATTaMa Oepiii.

Cypert 2. MopdoMeTpHKabIK KOPCETKIIITEPAl OIIIey jKoHe Tepbapuii a3ipiiey 0apbichr, 2020 x.
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3epmmey namuodicenepi scane onbl MAIKbIIAY

H. theinum — Fabaceae TykbiMumaceiHa Hedysarum TybICBIHA >KaTAaThIH IIall THBIHTAFBI XaJbIK
apachIHJa KBI3bIT TaMBIP JETeH aTIeH TaHbMall, Antail, Opra A3us Taynapbl MeH MOHFOIHMSHBIH SHAEMHUT
Oounbin TaObLIanbl, 2-caHaTKa, 2a-pa3psiiKa ’KaTaThIH apeajbl KbIcKapraH Typ. KasakcranHaH Thic xepae mai
TUBIHTAFBl baTbic xkoHe OpTtanblk AunraiineiH Peceli OemiriHiH aymarbiHIa skoHe baThic MOHFOIHSHBIH
Taynapl aiiMaktapbiHna Tapanrad. [llaii THBIHTaFBl SKOJOTHSUIBIK TOM OOWBIHIA Me30TcUXpoduTTepre
skatanbl. On Tay JKYHWeNepiHiH TYMUATIK JKaFJadblHAa TIPIIUTK €Teli, ojap TeHi3 neHrewineH 1794 m
OMIKTIKTE KE37eCTi.

IMonymnsamus GuTOreHO3bIH 2 THIIMEH YCHIHBUIFAH: ailyaH IIemnTi (Cyp. 3) ’oHE THUBIHTAKTHI-OYTasbl
¢duToIIeHO3.

XKep Genepi: kKypaeni, cy pexxuMi 0ackiM, OpTaIlla bUIFaIbl, TAYJIbI-IATFBIHABI TONBIPAK, KAPALIipiKTiH
MoJ KabaTbl Oap.

1) Amyar menti ¢puroneros. 1000 M, Typ/iH (pHTOLNEHO3 KyphUIBIMBIHA KaThICy yieci 7—10 %.

JloMuHaHTTap:

Hedysarum theinum — copl, Rhodiola rosea-copl, Aquilegia glandulosa-sp, Ligularia glauca—sp,
Trollius altaicus-sp.

Cepikrec Typiep:

Pedicularis altaica — sol, Geranium collinum — sol, Rumex acetosa — sol, Rumex acetosella — sol,
Dracocephalum ruyschiana-sol, Carum carvi-s, Vaccinium myrtillus-sp, Festuca sulcata-sol, Alchemilla
vulgaris-sp, Thalictrum simplex-sol, Sanguisorba alpina- sp, Plantago major-s, Doronicum altaicum-sp,
Saussurea frolowii-sol, Chamerion angustifolium-sol, Phlomis alpina — s, Solidago virgaurea-s, Veratrum
lobelianum — s, Plantago major — s, Bergenia crassifolia — cop?2.

2) TubHTaKTHI-0yTaNbl puTONEHO3. TYPIiH GUTOLECHO3 KYPBIIBIMBIHA KaThICY Yiteci 10—15 %.

JloMmuHaHTTap:

Hedysarum theinum — copl, Betula rotundifolia — copl, Bergenia crassifolia — cop?2.

CepikTec Typrep:

Pinus sibirica — sol, Larix sibirica — sp, Bergenia crassifolia-cop2, Spiraea trilobata-sol,

Spiraea media -sol, Lonicera altaica — sp, Saussurea frolowii-sol, Doronicum altaicum-sp, Plantago
major — s.

Cyper 3. Hedysarum theinum neHonomynsamsuapsr, 2020 x.

OCIMIIIK KOIDKBUIIBIK, TaMBIPJIAphl JKyaH, ca0aKTapbl TYKCi3, 3epTTeyre aiblHFaH OcCIMJIIKTepre
CTaTUCTHKAIBIK OHJeYy Kyprizyae 10 eciMIik MomiMeTTepi KaMThULIbI. JKamblpaKTapbiHbIH Y3bIHIBIFBIHBIH
oprarnra MoHi 4,1-5 cM apaceiHaa aybITKbICA, eHi 1—1,5 oM, ammunc Topi3ai, 4—8 skyn 6onbin kenred. Kynreci
KBI3FBUIT-KYJITIH, TYKBIMJIAPBI )KYMBIPTKA Topi3i (kecte 2).

Bareic Antaii eciMuikTepi OWIKTIKTEpIMEH epeKIleNneHeai: cabdakTapblHblH OWikTiri 45-70 cm,
JKambIpaKTaphl Ja YCaK: Y3bIHIBFBI mamMaMeH 2 cM xoHe eHi 0,6—1,0 cM, an 6i3aiy 3eprreyimizne OHTYCTIK
Anraiina omapablH cabaKTapbIHBIH JKYaHIBIFbI baTeic AnTail TypJepiMEeH CalbICTBIpFaHIa €Ki ece YJIKCH,
4,5 + 0,8cM-re el xeTei, )KanblpaKTapbIHbIH Y3bIHABIFEL 4,5 £ 0,3 cM xoHe eHi 1,3 £ 0,2 cM Gonsl.
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Kecte 2
IMIaii TUBIHTAFBIHBIH MOPGOMETPHKAJIBIK KOpCceTKimTepi
No Ocimaik OUIKTIr, KanbipakTbig )Kal'ILI'paKTLIH CaGaKT'LIH JKamnbipak caHsl,
cM Y3BIHIBIFBI, CM €Hi, CM JUAMETPi, MM JlaHa
1 65+2.2 4,5+0 1,5+0,2 4+0,5 130+21
2 77+£14,2 4,7+0,2 1,5+0,2 6=+1,5 105+4
3 67+4,2 5+0,5 1,1+£0,2 4+0,5 69+40
4 59+3,8 5+0,5 1,5+0,2 5+0,5 148+39
5 62+0,8 4,3+0,2 1,3£0,2 5+0,5 90+19
6 60+2,8 4+0,5 1,5+0,2 31,5 103+6
7 594+3,8 4,74+0,2 1,1£0,2 4+0,5 120+11
8 56+6,8 4,1+0,4 1+0,3 6=+1,5 105+4
9 63+0,2 4,440,1 1,3£0,2 4+0,5 108+1
10 60+2,8 4,1+0,4 1,1£0,2 4+0,5 110+1
Oprartira MoHi 62,84+4,2 4,5+0,3 1,3£0,2 4,5+0,8 109+14,6

4-mi cyperre H. theinum eciMuiriHiH MopQoMeTpHKalbIK KepceTKimTepi OepiiareH. ATam aiTcax,
A —ecimaik OwmikTiri, B — cabakteiH muamerpi, C — >KambIpaKTBIH Y3BIHIBIFE, D — KambIpakThIH CHi,
E — xanwIpak canel. by Tanmnay 10 mana eciMaiKKe Kypri3iamii.

OcimMik OmiKTiri, (A) CadakThIH qHaMeTpi, (B)  7KanbipakTbil Y3bIHIBIFEL (C)
80 —+ 6 - 5 -
49
*
75 + 23 T 43 +
47
5 4
70 4 46
g 45 4= a5 T +
65 1 44 1
+ 4+ 43 T
42
60 + a5 |
41 +
—— 4 L
55 L 3 -
Kanuipagroin emi, (D) 150 - .
Kaneipak calel, (E
15 — - 140 + Pax > (B)
1,45 T 130 4 -
14 +
120 +
1,25 +
® 110 1
1.3 T + E +
125 = 100 +
12 + 90 + S
1,15 + 20 +
11 + 70 + .
1,05 +
60 L
1 £
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Kopvimuinowbt

[aii THBIHTAFBI TIEPCIEKTUBTI OCIMIIK, XaJIbIK MEIWIIMHACHIHAA KYHIBUIBIFBI €peKine OaralaHabl.
Aranran eciMmikTi KpI3pUT KiTamka €HTI3y Typaibl YCHIHBIC Oap, cebeOi maif THBIHTAFel V KaTeropusra
XKaTKp3bUIA bL. 11lall TUBIHTAFEI OpTalla CYBIK OeIeyIe OCeTiH ME30NCUXPO(UTTEP IKOJOTHUSIIBIK TOOBIHA
)atagapel. MopdoIoTHsIIBIK KYPBUTBICH KOCKapHAKTH ©CIMAIKTEPTe TOH, KIHIIK TaMBIPJIBI, XKaIbIparsl MOJI,
cabarbl TiK, TVl KbI3FBUIT-KYJTIiH.

3epTTey HOTHXKECiHAE, ociMAiIK OuWikTiri oprama ecenmneH 62,8+4,16 cM, XKambIpakTbIH Y3bIHIBIFEI
4,5+0,3 cm, xambiparbiHbiH eHi 1,34+0,28 cM, cabarbiHbiH auametpi 4,5+0,8 MM KoHE KambIPaFrbIHBIH CaHBI
109£14,6 Gonmpl. AnyaH IIONTI XOHE THUBIHTAKTHI-OYTanbl (DUTOIICHO3ABIH JOMUHAHTTHI JKOHE CEPIKTEC
TYpJIepi aHBIKTAIIBI.

AHTpOTOTeH/TIK (PaKTOPJIAPILIH SCEPIHEH TaOUFATTHI KAJIbIHA KEJITIPY Y3aK JKBUIIAPbl KAXKET €TETiH
nporecc. O CUpeK Ke3JeceTiH Oaralibl AOPITiK OCIMIIKTED TYPIEPIiH KOWBLIYbIHA abill Keledi. barambl
TYpJICPAi )KOFaNTy TaOUFATTaFhI JKaJIIBI TEIIe-TCHIKTIH OY3bITybIHA oKell coFanbl. Coll cebenTi Ka3ipri Ke3e
TaOUFaTTBl KOPFAay MAcelleci AYHHEeXy3UmK macmradTa e3ekTi. brHoamyaHTypnimikTi cakTay Tek Oip raHa
OCIMJIIK TYpiHEe KaTBICTBI €eMeC, TOJBIKTall TAOUFAT KEIICHIHe HEeTi3/Iee .

IIerreic KazakcTanHaH ecCiMAIKTEpAl i3ley MEH JKHHAYABI JKYPri3yre OaFbITTAIFaH 3€PTTEYNICPIiH
MEPCHEeKTUBAIBIK polli 0ackiM, cebeli jKocmapiaHfaH SKCHEPUMEHTTED OCIMIOIKTepAiH (HUTOXUMUSIIBIK
KYPaMBbIH JKOHE aHATOMHSUTBIK KYPBUIBIMBIH 3€PTTEYTe MYMKIHJIIK Oepe/ti.
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A.b. Kycmanrasunos, M.C. Kypman6aesa, T.K. KaiisipOekoB

JKo0a0r0-Mmopdosoruyeckue 0c00eHHOCTH IHAeMuKa BocTouHoro
Ka3zaxcrana Hedysarum theinum Krasnob. (Fabaceae)

Coxpanenue 6MOpPa3HOOOPa3Ms UrPAET BAXKHYIO POJIb B ONPEEICHUH IPUOPHTETHBIX HANPaBICHUH OXpaHbI
oKpyxaromieit cpenbl. D(h(eKTUBHOE HCIIOIB30BaHUE NPHPOAHBIX PECYPCOB TPeOYeT BBIMOIHEHUS MHOTHX
CTpaTerni, HalpaBJIeHHBIX Ha OLICHKY COCTOSHHMS U PEeIIeHHE NMPo0JieM pacTeHUH B COXPAHEHUH MIPUPOTHEIX
6orarctB. Hedysarum theinum Krasnob. o0namaer Je4eOHBIMH CBOWCTBaMHM IIPH  COXPAaHCHUH
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OouopaszHooOpaszus. lLlenpio paboThl sBISeTcs U3ydeHHE MOP(QOJIOrHYEecKUX OCOOEHHOCTEH ocobed,
COOpaHHBIX U3 MPUPOAHBIX MOMYJIALUH pacTeHui, BcTpedaromuxcs B Boctounom Kaszaxcrane. B 2020-
2021 rr. METOAOM MapLIPYTHO-PEKOTHOCIMPOBOYHOTO HCCIEIOBAHUS OBUIM OCYIIECTBICHBI IOIYJIALUH
SHJEMUYHOTO KOINEEYHHKAa YaHHOro, pacTymux Ha Beicote 1794 M Hajg yp. M. B lBaHOBCKOM XpeOTe
Kazaxcranckoro Anras, B GPS koopaunarax 50°19¢5. 969 N; 83°52°44. 270 E. H. theinum — MHOTOJIETHUK,
oTHocsmuiics K ceMeiicTBY 6000BEIX (Fabaceae), ¢ IyIIOBUHHBIM KOPHEBUIIEM, HEOMYIEHHBIMH CTEOJISIMH,
THCTBsIMH 4-8 Tap, IMypIypHO-pO30BEIMH, 3HAEeMHK Aintast, CpenHeasmaTtckux rop u MoOHroimu, ceMeHa
KOTOPBIX HMMEIOT siflieBuanHyto ¢GopMy. LleHHble NeKapcTBEHHbIE M SHAEMUUYHBIE pacTeHHs BocTouHoro
Kazaxcrana HeZOCTaTOYHO M3YYEHBI, apean pocTta cokpauieH Hedysarum theinum Krasnob., mostomy
BO3HHUKAET HEOOXOJUMOCTb YITyOJIEHHOTO U3yUEHUs BUJA.

Kniouesvie  cnoea: Hedysarum  theinum Krasnob., Hedysarum neglectum Ledeb., Fabaceae,
O6nopazHooOpasue, SKOIOTHS, MOIYIISIHS, MOP(OIIOTHS, IEHOIOIYJISIHSL.

A.B. Kusmangazinov, M.S. Kurmanbayeva, T.K. Kaiyrbekov

Ecological-morphological features of the East Kazakhstan
endemic Hedysarum theinum Krasnob. (Fabaceae)

Biodiversity plays a crucial role in the directions determination of environment conservation. It requires an
execution of many application strategies of natural resources for plants’ condition evaluation and solution of
their problems. The study of morphological features of medicinal plant Hedysarum theinum Krasnob.
distributed in East Kazakhstan is the aim of the research in conservation of biodiversity. The population has
been investigated by route-observation research method, 1794 m above sea level at GPS coordinates
50°195.969N, 83°52°44.270E in Ivanov gorge of Altai Mountains (Kazakhstan). H. theinum Krasnob. is an
endemic, perennial, main rooted species with 4-8 pairs of leaf, pink-purple corolla, egg shaped seeds in Altai,
Central Asian mountains and Mongolia that represents Fabaceae family. There is a need in deep study of
H. theinum Krasnob. because valuable medicinal plants found in Eastern Kazakhstan are not investigated
sufficiently and growth area is reduced.

Keywords: Hedysarum theinum Krasnob., Hedysarum neglectum Ledeb., Fabaceae, biodiversity, ecology,
population, morphology, coenopopulation.
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Assessment of the effect of long-term seed storage on the viability of Matricaria
chamomilla seeds after cryopreservation

The article presents the study of influences of cryopreservation on seed germination of Matricaria
chamomilla. Four varieties «Moscow Region», «Karagandinskaya», «Aibolit» and «Old Lekar» are used in
the work. The seeds of the test species are cryopreserved in liquid nitrogen, followed by defrosting at room
temperature and rapid defrosting in a water bath at temperature +40 °C. After cryopreservation the seeds are
planted in Petri dishes and placed in a climate chamber for determination laboratory germination. It is noted
that the best results are obtained in the defrosting variant at the room temperature. Therefore, the maximum
germination rate for variety «Karagandinskaya» was 84.0%, energy of germination — 83.0%; for «Aibolit»
variety was 82.0% and 81.0%, respectively; «Moscow Region» variety had a minimum germination rate —
13.0 % and energy of germination 10.0 %. While for the «Old Lekar» variety, the optimal thawing mode was
rapid thawing in a water bath at the temperature +40°C; seed germination was 63.0%, energy of germination
— 62.0%. Thus, it is necessary for receiving more viable seeds of varieties of Matricaria chamomilla after
freezing in liquid nitrogen to apply the slow mode of thawing at the room temperature +24 °C.

Keywords: Matricaria chamomilla, cryopreservation, laboratorial germination, energy of germination, seed
material.

Introduction

At present times, the conservation of the gene pool as one of the tasks in the conservation of nature is
given great attention worldwide. This is due to the limited biological resources necessary for human exist-
ence and the threat of their depletion caused by the powerful technological impact of civilization on the envi-
ronment, which sometimes affects plants. Many plant species are not yet well studied, but they are all genetic
resources that a human can use. Therefore, the loss of any of them is an irreparable problem [1].

During the process of introducing wild medicinal plants, optimization of the storage conditions of the
seed material plays an important role, as long as possible. Seed storage is a set of measures aimed at preserv-
ing the sown and varietal qualities of the seed fund. To preserve seeds work is carried out based on physical
and physiological properties of studied seed mass [2].

The most important indicator of seeds in organizing storage activities is ensuring viability (germination
rate and energy of germination). During long-term storage the germination of many crops varies greatly.
Freshly harvested seeds do not always have good germination. For many seeds additional time is needed so
that they end the processes of post-harvest maturation. It is noted that the seeds of some plants retain germi-
nation for years, others for decades [3].

Traditional methods of storage at the low positive temperatures and in the cabinet freezer are not able to
provide high-quality storage, which is associated with drying up of plant material, damage by fungal and
bacterial infections and pests. Therefore, one of the modern directions of preservation of seeds of wild and
cultivated medicinal plants is freezing in liquid nitrogen at the extra low temperatures (-196 °C) [4, 5].

Seeds are the most optimal form of storage of genetic material, since samples require relatively little
care and remain viable for a long period of time [6]. To this purpose in early 1970s the first centers for the
long-term preservation of germ plasm were organized in a number of countries (Italy, Germany, USA, Ja-
pan). Since the life expectancy of seeds is very different: from several hours (in some tropical orchids) to
tens and hundreds of years, one of the most important issues is their storage regime, which depends on spe-
cies belonging, anatomical, physiological, biochemical, morphological features of seeds, has well as the con-
ditions of their storage (temperature, humidity, composition of the gas composition, etc.) [7].

Cryopreservation of seeds and their isolated fragments is important for ex situ preservation as a reserved
repository. Also, this method of storing seeds is financially inexpensive and convenient, despite the fact that
effective protocols are not developed for all plant species. At the moment many scientists are conducting re-
search in the field of resistance of seeds to cryopreservation, their behavior during storage. The benefits of
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this direction related to cryopreservation can contribute to the management of seeds for reproduction and the
conservation of their genetic resources [8—13]

In Central Kazakhstan the perspective species for cultivation and production of phytopreparations is
Matricaria chamomilla. Chamomile (Chamomilla recutita (L.) Raushert., or Matricaria chamomilla L.,
M. recutita L.) is annual herbal plant of Asteraceae family [14—16]. Chamomile is in Pharmacopoeia in
more, than twenty countries. This is a valuable medicinal plant, inflorescences containing essential oil, which
includes more than 40 components, serve as raw materials. The main therapeutic properties are attributed to
chamazulene; its content in breeding varieties can reach 10 % or more.

Chamazulen has anti-inflammatory, sedative, anti-allergic and topically anesthetic properties, is able to
activate the function of the immune system. Flavonoids, derivatives of apigenin, luteolin and quercetine,
which have an anti-inflammatory effect, are found in the flowers of the chamomile. Beta-carotene,
coumarins, sitosterol, antispasmodic glycoside, polysaccharides and organic acids are also found in raw ma-
terials [15, 17]. Aromatic and pleasant taste of chamomile lets to use it in various food products, confection-
ery, alcoholic/soft drinks, sweets and jelly [17]. The main suppliers of chamomile raw materials to the world
market are Argentina, Bulgaria, Germany, Egypt, Slovakia, Czech Republic. Ready dosage forms:
Romazulan, Alor, Arfazetin, Rotokan, Camiloside [15, 18, 19].

The aim of present work is the assessment of influences of long-term storage of seeds on viability of va-
rieties of Matricaria chamomilla after cryopreservation in liquid nitrogen.

Materials and Methods

The objects of the study were the seeds of Matricaria chamomilla of the four varieties
«Karagandinskaya», «Aibolit», «Old Lekar» and «Moscow Region». Cryoprocessing was carried out by di-
rect immersion of seeds in plastic tubes in Dewar vessels with liquid nitrogen (-196 °C). The seed material is
stored in a Dewar vessel for 6 months. Samples of seeds are defrosted at the room temperature (slow thawing
+24 °C) and in a water bath +40 °C (fast thawing). The viability of the seed material is evaluated by laborato-
ry germination [20].

The control seed is stored in dry place in paper bags. Germination is calculated as the ratio of the num-
ber of germinated seeds to the number of planted and expressed as a percentage. After thawing, all seeds are
set for germination in 50 pieces of Petri dishes in 4-fold repetition on two-layer filter paper, previously wet-
ted with distilled water (Fig. 1).
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Figure 1. Determination of viability of seeds of varieties of Matricaria chamomilla in the laboratorial conditions

Petri dishes with seed material are placed in climate chamber Binder at the temperature +25 °C with
constant illumination.

Results and Discussion

Analysis of germination rate and energy of germination of the seed material of Matricaria chamomilla
varieties after cryopreservation for 6 months according to the test versions with different defrosting types
showed that the best results are noted in the version with defrosting at room temperature. Accodingly, the
maximum germination rate for «Karagandinskaya» variety was 84.0 %, energy of germination was 83.0 %;
for «Aibolit» variety was 82.0 and 81.0 %, respectively. «Moscow Region» variety had the minimum germi-
nation rate 13.0 %, energy of germination 10.0 %. Whereas for «Old Lekar» variety the optimal thawing
mode was rapid thawing in a water bath (+40°C), seed germination was 63.0 %, energy of germination was
62.0 % (Tab. 1).
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Table 1

Germination rate and energy of germination of seeds
of Matricaria chamomilla varieties after 6 months cryopreservation

Name of variety Variant of experience Germination rate, % Encrgy of§/;crm1nat10n,
«Karagandinskaya» Control . . . 90.0+1.5 90.0+1.5
variety Cryopreservagon w¥th slow defros.tmg 84.0+1.0 83.0+0.8

Cryopreservation with fast defrosting 41.0£1.4 34.0+2.1
Control 71.0+1.7 70.0+1.5
«Aibolit» variety Cryopreservation with slow defrosting 82.0+1.6 81.0+1.6
Cryopreservation with fast defrosting 73.0+3.6 70.0+4.9
Control 44.0+3.0 40.0+3.6
«0ld Lekar» variety Cryopreservation with slow defrosting 41.0+0.8 38.0+1.1
Cryopreservation with fast defrosting 63.0+£2.8 62.0+3.0
«Moscow Region» Control . . . 24.0+1.4 18.0+0.8
variety Cryopreservation with slow defrosting 13.0£1.9 10.0£1.6
Cryopreservation with fast defrosting 9.0+1.3 6.0£0.5

After analyzing the obtained data, it is found that the seed material of «Karagandinskaya» variety
showed maximum germination in the control group that amounted to 90.0%, while the germination of seeds
after cryopreservation with slow defrosting was 84.0%, which is lower by 6.0% of the control samples. The
minimum germination is demonstrated by seeds with rapid thawing: 41.0%. Energy of germination depend-
ing on the test variant changed in the same way as germination rate. So, the control group was 90.0%, while
cryogenic storage with slow defrosting showed 83.0%, with fast defrosting — 34.0% (Fig. 2).
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Figure 2. Determination of germination rate and energy of germination of seeds of Matricaria chamomilla,
«Karagandinskaya» variety after long-term storage 6 months in liquid nitrogen

Different results are obtained for «Aibolit» variety. Compared to the control, the germination rate of
seeds in the experimental group with slow defrosting and 2% with fast defrosting is increased by 11%
(82.0 % and 73.0 %, respectively). The control group showed the lowest germination — 71.0%. Almost sim-
ilar results were in the energy of germination: control — 70.0%, cryopreservation with slow defrosting —
81.0 % and cryopreservation with fast defrosting — 70.0% (Fig. 3). In this case extra-low temperatures had
positive effect on the viability of the seeds of Matricaria chamomilla, «Aibolite» variety.

As follows from the data presented in Figure 4, cryopreservation had the best effect for «Old Lekar» va-
riety during fast defrosting. So, the germination rate of seeds was 63.0%, energy of germination 62.0%. The
minimum values of germination rate and energy of germination are shown by cryopreservation of seeds with
slow defrosting — 41.0% and 38.0%, respectively. Control values were also low.
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Figure 3. Determination of germination rate and energy of germination of seeds of Matricaria chamomilla,
«Aibolit» variety after long-term storage 6 months in liquid nitrogen
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Figure 4. De termination of germination rate and energy of germination of seeds
of Matricaria chamomilla, «Old Lekar» variety after long-term storage 6 months in liquid nitrogen

For «Moscow Region» variety, the viability of seeds, both in control and in experimental groups, turned
out to be the lowest compared to the three previous varieties (Fig. 5). Perhaps, this is due to the fact that
seeds of this variety were stored for more than one year before cryopreservation.
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Figure 5. Determination of germination rate and energy of germination of seeds of Matricaria chamomilla,
«Moscow Region» variety after long-term storage 6 months in liquid nitrogen

98 BecTHuk KaparaHamHcKoro yHueepcureTa



Assessment of the effect of long-term seed...

According to literary data, the maximum germination rate is noted for chamomile seeds storage 6—12
months, after which a gradual decrease in germination rate is observed [21]. Also, a number of authors [22]
established important facts revealing some reasons for the low germination of seeds in plants by their stor-
age: a decrease in breathing intensity, increasing free fatty acid content, reducing the content of vital sub-
stances; reducing sucrose content, action of pathogenic microflora. The cryopreservation of seeds in this case
did not have any positive effect. Germination rate and energy of germination of the control group seeds were
24.0 and 18.0%, cryopreservation with slow thawing — 13.0 and 10.0%, cryopreservation with fast defrost-
ing — 9.0% and 6.0%.

Conclusion

Thus, in order to obtain more viable seeds of chamomile varieties, when freezing in liquid nitrogen, a
slow thawing regime should be used at room temperature +24°C; for long-term storage purposes the seed
material should be cryopreserved using cryoprotective substances, since in some experimental groups the
germination and germination energy of seeds were still lower than control values.
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A K. Pamazanos, JI.I'. babemmna

KpuokoncepBanusiian keitin Matricaria chamomilla copTbl TYKBIMBIHBIH
OMipHIeHIrIHIH Y3aK Mep3iMi TYKbIM CaKTay dCcepiHiH 0arajaybl

Makanana KpHOKOHCEPBAIMSHBIH TYHMeIaK TYKBIMIAPBIHBIH ©HyiHEe acepl 3epTTeireH. ABTopiiap
«longmockoBHas», «Kaparannuackasy», « AO0IUTY xkoHe «CTaphlil IeKapb» AETeH TOPT COPTTHI KOJIIAHFaH.
3epTTenreH TYpJICpPIiH TYKbIMIAphl CYHBIK a30TTa KPHUOKOHCEpBAlMsUIAHFAaH, COJAH KeHiH Oesime
TeMmeparypacbiHia koHe + 40°C cy MOHIIACHIHZa Te3 epyiHe yiublparaH. KpHokoHcepBammsiaH KeHiH
TykpiMaap Ilerpu TaGakiuamapblHa OTBIPFBIBUIBIN, 3€PTXAHAIBIK OHTIIITIKTI aHBIKTAy YIIiH KJIMMAaTTBIK
KaMmepara OpHaJIacThIpbULABL. EH KaKChl HOTIKE OesMe TeMIepaTypachblHAA €piTy apKbUIbl albIHFAH/BIFbI
6enrinenni. CoHBIMEH, TYKBIMHBIH MakcuManibl eHrimTiri «KaparamguHckasy coptel ymiu 84,0 %, eHy
sueprusicsl 83,0 % «AiGomuT» copthl yuriH colikecinme 82,0 % xone 81,0 % xypansl. «IloxmockoBHAs
COPTHIHBIH 6Hy MUHUMYMEI 13,0 % sxone eHy sueprusicel 10,0 %. «Crapslif 1ekapb» COPTHI YIIIH OHTaIbI
epity pexumi + 40°C cy MoHIIAckIHIa Te3 kKibiTy 60bl, TYKbIM eHrimrTiri 63,0 %, eny snepruscsl 62,0 %.
Ocelraiina, TyHMeqaK COPTTapbIHBIH OMIpIISH TYKBIMIApHIH aly YIIIH CYHBIK a30TTa My3JaraHma Genme
Temmeparypacbiaia + 24 °C Oasty epiTy pexHUMiH KOJJaHy KaKeT.

Kinm coe30ep: Matricaria chamomilla, XpuOKOHCepBalWs, 3epTXAaHAIBIK OHTIITIK, ©HY JSHEPTHSiCHI,
TYKBIMJIBIK MaTepHal.

A.K. Pamazanos, JI.I'. babemmna

OuneHka BJIHSTHUS 10JITOCPOYHOT0 XPAHEHHS CeMSIH HA KU3HECNOCOOHOCTh
ceMsiH coptoB Matricaria chamomilla nocjie KPMOKOHCEPBALMHT

B craTtbe M3yyeHO BIMSIHUE KPHOKOHCEPBALMHM HA BCXOXECThb CEMSH POMAIIKH aNTe4yHOH. ABTOpaMH ObLTH
UCTIONIB30BaHbl dyeThipe copra «lloamockoBHas», «Kaparanaunckasy», «Aitbomur» u «Crapsiii iexapby». Ce-
MEHa HCCIIeyeMbIX BUJIOB MOJBEPraIlCh KPUOKOHCEPBAIIMU B XKUJKOM a30T€ C MOCIEIYIOIUM Pa3MOPaXH-
BaHUEM IIPH KOMHAaTHOH TemIiepaType M OBICTPBHIM pa3MOpakuBaHHEM Ha BomsHo# Oane mpu +40°C. ITocne
KPHOKOHCEPBALMM CEMEHA BBICA)KMBAIM B Yainkax IleTpu u nomemanyu B KIMMaTHYECKYIO KaMepy AJIs Ompe-
JeneHns 1abopaTopHOI BCX0XKECTU. BplIo 0TMeueHo, 4TO HauIydIlde pe3yNbTaThl MONy4YEeHbl B BAPHAHTE C
pa3sMopaxMBaHHEM IIPU KOMHATHOW Temmeparype. Tak, MakcuMasbHas BCX0XKECTb ceMsH it copra «Kapa-
ranauHCcKas» cocrasmia 84,0 %, sueprus npopactanus 83,0 %, mis copra «Aibomuty — 82,0 % u 81,0 %,
COOTBETCTBEHHO, y copra «IlonMockoBHas» OTMEYeHAa MUHMMAaIbHAs BexoxkecTh 13,0 % u sHeprus npopac-
taaust 10,0 %. Torma xak st copra «CTapblif JIeKapb) ONTUMANBHBIM PEXHMOM OTTaUBAHUS SIBISUIOCH OBI-
CTpoe pa3MopakMBaHUe Ha BoJstHOU Oane mpu +40°C, BcxoxecTs ceMstH coctaBuia 63,0 %, sHeprus npopac-
taHust 62,0 %. Takum o6paszoMm, ISt MoIydeHus: 6oJiee KU3HECTIOCOOHBIX CEMSH COPTOB POMAILKH aNTeYHON
HEO00XOUMO MPH 3aMOPAXHMBAHUH B XKHUIKOM a30T€ NMPHUMEHSITh MEIJIEHHBIH PEXXUM OTTaMBaHUS TPHU KOM-
HaTHOI TemmnepaType +24°C.

Kniouesvie cnosa: Matricaria chamomilla, xpuokoHcepBanus, 1abopaTopHasi BCX0XKECTb, SHEPTUs popacTa-
HUSl, CEMEHHOM MaTepual.
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B 0030pHOi1 cTaThe MOAPOOHO H3JI0KEHBI NOCIIE0BATENbHbIE ITAMbl PA0OTHI IO MOJIYHCHHUIO 0370POBICHHBIX
Ca)XEHIEB S0JOHN OMOTEXHOJIOTMYECKMMH MeTojxamu. [IpencraBieHbl ONTHMHU3UPOBAHHBIE COCTaBhbl IUTA-
TEJBHBIX CPeJl VIS BCEX TAINOB KPUOKOHCEPBALMH (KPHOTEPAIMH), XEMOTEPAIUH, UICHTU(UKALMN BUPYCOB,
PEKOMEHJJOBAaHbI MPHEMbl BBEACHUS B KYIbTYPY in Vitro, MUKPOKJIOHAJIBHOTO PAa3MHOXEHUS, YKOPEHCHUS
B KYJIBTYpE in Vitro W aJlaiTallid PaCTUTEIFHOTO MaTepHalla K MOYBEHHOMY cyOcTpaty. B pesymprare Gno-
TEXHOJIOTHIECKUMH METOJaMHU co3jaHa Oe3BHpycHas in vitro xomnekuus Malus domestica Borkh. uw M.
sieversii Ledeb. M. Roem., koTtopas coxpansercs npu temrepatypax (+23-25 °C) u (+ 4 °C). KpuokoHcep-
BaIMs allMKaJIbHBIX MEPUCTEM CTapOJABHUX M KOMMEPYECKH IIEHHBIX COPTOB, KIIOHOBEIX MOJABOEB, a TaKXkKe
JTUKOpAcTyIuX (HopM sI0IOHM B XKUIAKOM a30Te MpH -196 °C MO3BOJIUT JOATOCPOUHO COXPAHATH 3TOT LIEHHBIN
pacTUTENbHBIH MaTepuai, U, NP HEOOXOAUMOCTH, CO3aHHAsh KPUOKOJUICKIIHS MOXKET OBITh HCIIOJIb30BaHA B
CEJIEeKIIMOHHOM Mporiecce. be3BupycHble mMoaBou U copTa SOJIOHM MOTYT BBICTYNATh CyObEKTaMu arporpo-
MBILIJIEHHOTO KOMIUIEKCAa B OOJIAcTH CaJ0BOJCTBA IMOCAZOYHBIM MAaTEepUaJOM Kiacca CyNep-djuTa, 4To,
B IIEJIOM, OyZIeT CIIocoOCTBOBATh Pa3BUTHIO MECTHOTO TUTOMHHAKOBOJICTBA.

Kniouesvie crnosa: Malus, Komnekuus in vitro, Kpuo- ¥ XeMOTepaIus, KpHOOaHK, CyIepIIUTHEIE CaXKEeHIIBI,
copra s16JI0K, OXpaHa Jeca.

Bseoenue

MHoroobpasue npupoaHbIX 30H KazaxcTana o0ycloOBHIIO OOTaTCTBO M pa3HOOOpasme ero OMojIorude-
CKUX PECYpCOB, HEOOXOIUMBIX Il SKOHOMHYECKOTO M COLHATIbHOTO pa3BuTHa. bruomornueckoe pasHooOpa-
3M€ PECYPCOB SIBJIIOTCS HAI[MOHAIBHBIM JTOCTOSHHEM OTPOMHOW IIEHHOCTH JUI HBIHCIIHETO W OyayIero
noxkoJyieHni. Ha ceromHsAImHmiA JeHb MI0MAAn JUKOPACTYIIHNX SIOJIOHEBHIX JIeCOB cocTaBmsIoT MeHee 20 % ot
o0bema, 3aHMMaeMoro uMu B 60-x rr. XX Beka. DTO MPHUBOJUT K HAPYIICHUIO CTaOMIIBHOCTH OHOChephl,
yTpaTe MHOTHX IEHHBIX, PEJIKHX, PEIUKTOBBIX U OCOOCHHO SHICMUYHBIX BHJIOB PACTCHHUN W >KMBOTHBIX.
Yxyamenue coctosiHuest OMopa3Hoo0pa3usi CBSI3aHO C XO3AWCTBEHHON EATEIbHOCTHIO YENIOBEKa, 3arpsi3He-
HUEM OKpY’KaloIel Ccpeipl, CTUXHHHBIME O€ICTBHAMH, a TaKKe HE3HAYUTEIHLHOU TUIOMIAIBI0 OXPaHSIEMbIX
tepputopuii. ClIo)KHasI CUTYaIlVsl CKJIABIBACTCS TAKXKE B BOIIPOcaxX 00ECIeUeHUs] OXPaHBI JIECOB OT IT0KAPOB
1 He3aKOHHBIX pyOok B ['ocynapcTBeHHOM secHOM (oHze. B 0coOeHHOI 30He puCKa HAXOIATCS PeIKUe AU-
KopacTyiue ss0J10HH, 3aHeceHHble B KpacHyro kuury Kazaxcrana [1]. Micue3HoBeHHIO TIOIBEPIKEHBI TENIEPh
Y TEPCIICKTUBHBIE COPTa, U KIIOHOBEIC TIOJIBOU SIOJIOHH, KOTOPHIE TIOJIBEPIIIMCh aTaKe OAKTEPHATLHOTO 0XKO-
ra, B 0COOCHHOW OMACHOCTH COPTa MECTHOM CEJIEKIIMHU, Ca)KEHIIBI KOTOPBIX He OBUIM MIMPOKO pacipocTpaHe-
HbI B MUPOBBIX MaciuTadax [2].

Slomous (mar. Malus) — pom JUCTONMANHBIX IEPEBHEB W KYCTApHUKOB ceMelcTBa Po3omBeTHBIC
(Rosaceae), nacunteiBaet 62 Buaa (2013) [3]. [lnoas! s010HN UCTIONB3YIOTCS B TUTAHWU U JICYCHUU OT pas3-
JIUYHBIX 3a00ieBaHuil. XOpOIIMMH KaueCTBaMU 00JIalacT APEBECHHA sI0JJOHU, MHOTHE BUJIBI BHIPAIIUBAIOT B
KauecTBE IEKOPATUBHBIX PACTEHHIA, KpPOME TOTO, OHH UCTIOIB3YIOTCS B MOJIE3ANTUTHOM Jiecopa3BeneHnn. Bee
BH/IbI — XOPOIIHE METOHOCHL.

Haubonee pacnpocTpaHeHHBIMH SIBIISIOTCS SIOJIOHS JOMAIlHssA, Wid KynbTypHas (Malus domestica),
— 9TO OOJIBIIMHCTBO BO3JICJILIBAEMBIX B MHpPE COPTOB; SOJOHS CIMBOJNMCTHAs, Kutaiickas (Malus
prunifolia), v s6nous Huskas (Malus pumila) [4]. PoguHol sI0JOHU SIBJISIETCS TEPPUTOPHUS COBPEMEHHOTO
IOxnoro Kazaxcrana u Kupruzum (ipenropss Anaray), TJie 0 CUX TIOp BCTpEYaeTCs B TUKOM BHU7E S0JIOHS
Cusepca (Malus sieversii (Ledeb.) M. Roem.). IIpeamnonoxuTeabHo, U3 3TOr0 peruoHa BO BpeMeHa AJieK-
canspa MakesoHCKOro 100 BO BpeMs JPYrUX MHTpalii oHa ObUTa mpHBe3eHa B EBpory u npyrue permo-
Hbl. Takke cUMTaeTCs, YTO PACHpPOCTPAHCHHUIO IUKHUX IIOM0B ss010HM CuBepca crocoOCTBOBaN Bemwmkwii
[[TenxoBBIi MyTh.

SA6mons CuBepca moiaydnia CBOe Ha3BaHHWE B 4ecTh OoTanmka MoranHa CuBepca, KOTOPBIH BCTPETHII
SIOJIOHEBBIN Jiec B TOJMHE PeKH Ypaxap B I0KHOH yactu ropHoro xpedra TapOarataii. K ss6none Cusepca
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ONMM3KW [1Ba TOPHBIX BuAa: si6noHs kuprusckas (Malus kirghisorum Al.Fed. & Fed) u si6nonst Henzeenkoro
(Malus niedzwetzkyana Dieck ex Koehne), kotopsie, Hapsay ¢ s6noHe#t Cusepca, Takke BcTpeyarorcs B Ka-
3axcTaHe, 00pasys 3apociu B ropax. S16mons Hensserckoro, kpacuseiiias (Kopa CTBOJIA, BETBEH, OYTOHBI,
MOJIOJIBIC JIUCThSI, IIBETHI, TUIObI BCE OKPAIICHO B MAJIMHOBO-ITYPITYPHBIN IBET Pa3HBIX OTTCHKOB) U PeIKas
sIOJIOHS TaK ke, Kak u s10;oHs CuBepca, BHeceHa B KpacHyro kaury Kaszaxcrana kak mcdesaromuii Buf [1].
BonpmmHCTBO muKOpacTymmx s6M0HR mpom3pactaeT B JKoHrap-AnaTayckoM HaI[MOHAIBHOM MPHUPOTHOM
napke. CeroiHs Ha TEPPUTOPHUHU MTapKa HAXOIUTCS MATh TCHETHYECKUX pPe3epBaTOB (OXpaHIEMbIC TPUPOTHBIC
30HBI) si010HU. [Tnomane 3apocieii UKol S0JIOHN B TOpax Anaray, TIie COCPEA0TOUYCHBI CaMbIe KPYITHEIC B
MHpPE PECYPCHl TUKOPACTYIIHX sIOJIOHB, COCTaBIsIeT okojio 11 Thicsd ra. SI6jI0HEeBBIe Jleca 3auIHiCKOTO U
JbxyHrapckoro Anatay MpuU3HAHBI TEHETHYECKUM IIEHTPOM MPOUCXOKICHUS TUKOPACTYIINX sIOJOHB TIaHe-
ThI. DTa TUNOTE3a, BhICKa3aHHAs akageMUKoM Hwukomaem BapuimoBsiM emie B koHIE 20-X TOMOB MPOILIOTO
BeKa, MOJITBEPKACHA COBPEMEHHBIMH PE3yJIbTaTaMH UCCIIEOBAHNN MHUPOBOTO HAYYHOTO coobmecTBa [5—7].

Pactymue Ha KpyThIX CKIIOHaX AEPEBBbS TUKUX SOJMOHB MOpOi AocTuraioT 30-MeTpOBOW BBICOTHI, CO-
XPaHWINCh UCTIOJHMHEI, Bo3pacT KOTophix 130 ser. J{ukue s0I0HM XOPOIIO MEPEHOCAT Mepernaabl TeMIepa-
Typbl oT —40°C no +40°C. DT nepeBbs BbIIEPKAIM CAMBIE Pa3HBIE MPUPOJHBIE KATAKIU3MBbl, HAIIECTBUA
BpeAMTENeH M MOTYT TIOMOYb JIIOJISIM B CEJEKIIMOHHOM IIPOIIECCE B COBEPIICHCTBOBAHHUM CYIIECTBYIOIIIX
coptoB [8]. B pe3ynbrare orO0pa S0JI0HF YETOBEKOM U3 BCETO MHOTO00OPa3Us BO3HUKAIOIINX SCTECTBEHHBIX
W3MEHEHUH COXPaHWIKCH U MOCTETNIEHHO YCHIIMBAINCH LIEHHBIE cBoiicTBa. HekoTopeie copra HapogHOH ce-
JIEKIMU MMEIOT MPOMBIIIICHHOE 3HAUYE€HUE W TI0 CEeH JIeHb, OHU MOKa COCTABIISIOT OCHOBY acCCOPTHMEHTA.
CoproBsie 5070HA Hanboiee CHIBHO OTIMYAIOTCSA OT CBOMX JUKHX MPOPOAMTEIHHUIl IO MPHU3HAKAM, KOTO-
pBie OoJiee BCEro MHTEPECOBAIM YEJIOBEKA: BKYC, BEIMYMHA W BHEIIHHWN BHJI IJIOJIOB, TOTJA KaK IIBETKH H
JIUCTBSI CYIIECTBEHHO HE M3MEHIUJIHCh.

S16n0HM pa3BOAAT B OONBIIMHCTBE OOJNACTEll ¢ yMEPEHHBIM KIMMAaTOM. | JJaBHBIE, OCHOBHBIE MHUPOBBIE
MPOU3BOAUTENNU II00B — 3T0 I'epmanus, Uranus, @panuus, Mcnanus, Kurait, SAnonus, CHIA, Kanana,
Aprenruna, Unim, Asctpanus, Hosas 3enanaus u FOAP [9]. B Kazaxcrane B cpeiHeM ypokaiiHOCTB 010~
HHU COCTABJIIET B Ipeaenax 4 T/ra, Toria Kak yposKaiHOCTh sI0JOHH BO MHOTUX cTpaHax — 50—60 1/ra. Oc-
HOBHOU MPOOJIEMOM HU3KUX YPOKAEB SIBJISICTCS OTCYTCTBUE WHTCHCHBHBIX TEXHOJIOTHIA 03JJOPOBICHUS U BBI-
palvBaHus MOCAJA0YHOTO MOJABOWHOTO W MPUBOWHOTO MaTepuana. SI0JOHEBBIE CaJlbl MOPaXKCHBI OaKTEpH-
ATHHBIMH, TPUOHBIMH B BUPYCHBIMH 3a00neBanusmu [10].

Bupych! sBistiroTcst BO30yIUTENIAMA MHOTHX ONACHBIX 3a0oyieBaHuil sionoHu. lIposiBisroTcs BUpyCHBIE
00JIe3HU B BUJIC XJIOPOTUYCCKON MM aHTOIMAHOBOM OKPACKH JINCTHEB, HOBOOOPA30BAaHHUSIMH Ha OTJICIIEHBIX
opraHax M TKaHSIX, aHOMAJIbHBIM MPOOYKIACHUEM IMOUYeK, 3aIepPKKOM pocTa. PacmpocTpaHsaioTcss BUpYCHBIE
3a00JIeBaHUsI C COKOM HH(UIIMPOBAHHBIX PACTEHUI, 0COOCHHO BO BpeMs OOpE3KH W MPUBUBKH, MBUIBIION,
CEMEHaMHM, HACEKOMBIMU U TTOYBEHHBIMH HeMartonamu [ 11]. MadummpoBanHoe 1epeBo ocTaeTcs OOJBHBIM B
TEUCHHE BCEH CBOCH KU3HHU, COOTBETCTBECHHO BUPYCHBIE 3a00JI€BaHUS IJI0JOBBIX UMEIOT XPOHUYECKHUM Xa-
pakrep. Mcmonp30BaHNe YEPEHKOB C TAKUX JEPEBHEB ISl IPUBUBKH MPUBOAUT K TPOU3BOJICTBY MOCAI0YHO-
ro Marepualia, HOPaKEHHOT0 BUPYCaMH, a TaKKe OJHOBPEMEHHO CTHUMYIHPYET JalbHEHIIIee pacpocTpaHe-
HHUE BUPYCHBIX Ooje3Hel. Bo3Oyaurenn BUpyCHBIX OOJe3HEH CHIKAIOT yCTOWYNBOCTh PACTEHUH K OMOTHYe-
CKUM M a0DMOTHYECKHM CTPECCOBBIM (haKTOPaM, BHI3BIBAIOT HAPYIICHUST (PU3UOJIOTHICCKHUX MPOIIECCOB U, KaK
CJIE[ICTBUE, YXYAIIAIOT BET€TATUBHYIO U TEHEPATHBHYIO MPOAYKTUBHOCTD, YKOPEHEHHE, BEIXO/ CTAaHAAPTHBIX
CaXXCHIIEB B MATOYHHUKAX, a TAKXe UX MpHKUBacMocTh B nuToMHUKE [10—12]. CoOTBETCTBEHHO, BUPYCHBIE
0osie3HN S0JIOHN IIMPOKO PACIPOCTPAaHEHB U HAHOCAT OTPOMHBIN 3KOHOMHYECKHH yiiepd BO BCeM MHPE,
9TO 00YCIOBIIMBACT HEOOXOAMMOCTh UX paHHETO BRIsBICHUS [13, 14].

B nyOnukaruu yueHsix n3 HaydHo-mccle10BaTeNbCKOro HHCTUTYTA II0JJOBOACTBA U BUHHOTPAAapCTBa
TOBOPHUTCS O TOM, YTO B ILIOJIOBBIX HACAXKICHUSIX IOTa M IOTO-BOCTOKA PECITyOJMKHU BBISBICHO 7 BHPYCHBIX
3a0oneBaHuil Ha A0JI0HE, U3 KOTOPBIX HAMOOJIEe OMACHBIMH SIBIIIOTCA: XJIOPOTHYECKAs TISITHUCTOCTD JIFICTHEB
siomorm (Apple chlorotic leafspot virus (ACLSV), Bupyc pacTpeckuBaHus CTBONA (Apple stem pitting virus
(ASPV) u Bupyc 60po3m4aToCcTH ApeBecuHsI (Apple stem grooving virus (ASGV). Kakue eme 4 Bupyca BbI-
SIBJICHBI, He yTouHseTcs [12]. B Apyrux cTaThsiax Ka3axCTAaHCKUX aBTOPOB, a TAKOKE B IMTyOJHUKAIUSIX HCCIIEIO-
Barenell CMEKHBIX PETHOHOB, TakWX Kak Poccus u benmapych, cpemu BHPYCHBIX 3a001¢BaHUI OBLTH BBISBIIC-
Hel Tonbko ACLSV, ASGV, ASPV [15-18]. Yuensie UucTuTyTa OMONOrHMM M OMOTEXHOJIOTHH PAacTeHUI
(MBBP) B pesynbraTe TecTupoBanus 106J0HU ooHapyxwim 4 Bupyca ACLSV, ASPV, ASGV u ApMV B pas-
TUYIHBIX codeTanmsax [16, 19]. B mocnennne roap! B Kazaxcrane Takke OTMEUEHO MacCOBOE PacIpOCTpaHe-
HUe 0aKTepHaJbHOrO OKOora, BhI3bIBaeMoOro Oaktepueil (Erwinia amylovora), KOTOpBI NPUBOIUT K THOETH
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ypoasi, a BIIOCJICJICTBUH U BCcero ss0noHeBoro caaa [20]. bakrepuanbHBIN 0:KOT MOXKET MPUBECTH K HKOJIO-
THYECKON KaTacTpode — B OMACHOCTH OKaKYTCS MapKH U CKBEPBI TOPOJIOB, 3aIUTHBIE JIECOTIOJIOCH! U T.11.

[IpuponHO-KIMMaTHYECKHE YCIOBHS OTa U Or0-BOCTOKa Kazaxcrana OmarompusTHBI U BBIpAIUBa-
HUSI BBICOKOKaueCTBEHHOH s0JIOHEBOW MPOIYKLWHU, KOTOpask MOXKET OBITh UCIONB30BaHA B MUTAHUH, CIIY-
KHUTH CBIPhEM JIJIS TIepepaboTKH B IOCTATOYHBIX KOJIMYECTBAX I 00ECTIEYeHNS BHYTPEHHETO PHIHKA M DKC-
moprta [10]. Tem He MeHee, B HacTosIee BpeMs B KazaxcTaHn 3HAUMTENIbHAS YacTh CAKCHIICB SOJIOHH 3aBO-
3UTCA U3 3apyOexHbIX cTpaH (0onee 55 %). DTO CBA3aHO C TeM, YTO YPOKANHOCTh HEBBICOKAS, CAXKCHIIBI M-
CTHOTO TPOM3BOJCTBA HU3KOTO KauecTBa, IOl HE BBLACPKUBAIOT KOHKYPEHLMIO C 3apyOeKHOW MPOAYK-
IIMEH TI0 TOBAPHBIM XapakTepucTukam [2, 10, 21].

Ha nannbiii moment B Kazaxcrane MpakTHYECKH OTCYTCTBYIOT NMMTOMHHKH, KOTOPBIE 00ECIIEUNBAIOT
PBIHOK OTE€YECTBEHHBIMH O3I0OPOBJICHHBIMU Ca)KeHLIAMH. BBICOKHMII cITpoc 0340pOBICHHOMN MPOAYKIMH Yac-
TUYHO TIOKPBIBAETCA 3a CUET MMIIOpTa. B pe3ynbrare HENOCTATKH TPATUIIMOHHBIX CIIOCOOOB BBIPALTBAHIIS
sI0JI0HH O0YCIIOBMIM HEOOXOAMMOCTh Pa3pabOTKH HAYYHBIX METOJIOB 030POBJCHHS reHO()OHIa, OpraHu3a-
UM MAaTOYHHUKOB C Ca)KEHIAMH, PAa3MHOXCHHBIMU B YUPEKICHUAX, 3aHUMAIOLINXCS TPOU3BOJICTBOM 0370~
POBJIEHHOTO TOCAJ0YHOIO MaTepuaia. bHOTEXHOIOrMUeCKUMU METOIaMU BETE€TaTUBHOE i7 Vitro TOTOMCTBO
MOJTy4aloT OT €IWHUYHOTO HCXOAHOTO PAacTeHHs, OTOOPAHHOTO 10 COPTOBOW (KJIOHOBOI) TUIHYHOCTH C Ta-
PAHTUPOBAHHOW YHCTOTOW OT Pa3MUYHBIX MH(EKIMOHHBIX 3a0oneBaHuii [22,23]. Ins pacteHuid in vitro
MPOBOJAT MONOOP MUTATENLHOW cpeabl, obecreynBaromieil BbICOKMIT Kod(pduuueHT pasmuHoxkeHus (KP)
[11, 12, 24, 25]. [IutaTenpHBIC CPEAbl ONTUMUZHPYIOT IMITUPUIECKAM CITOCOOOM H C MCIOJIB30BAHUEM pa3-
JITIHBIX DJIEKTPOHHBIX TIPOrpaMM, HaIlpuMep, Takoi kak Designing expert systems [26].

B nabopatopun kpuocoxpanenus repmoruiazmMel UBBP pazpabotanbl MeTOAbI MEKPOKJIOHATBHOTO pas-
MHOXEHUS JIJIST MHOTHX TUTOOBBIX U STOMHBIX KYJIBTYpP, B TOM uyucie s somoru [27-30]. OcBoOokaeHne
oT OakTepraIbHONW W TPUOHON MH(EKIMH IOCTUTAeTCs Ha ATale BBEIEHHUS PACTUTENFHOTO MaTepuaja B
KYJIBTYPY in Vitro, OZHAKO O3I0POBUTH OT BUPYCHOH MH(EKIHMH TAaKUMH CIIOCOOaMHU MPAKTHUYECKH HEBO3-
MOKHO. MI3BECTHO HECKOIBKO CIIOCOOOB 03A0POBIICHHS MOPAKEHHOTO BUPYCaMH PacTUTEILHOTO MaTepraa.
OmauM U3 METOAOB SABIsETCS TepMoTepanus [31, 32]. MeTonnka 3aKiIro9aeTcs B CyXOBO3AYITHOW 00paboT-
K€ WIH B MOTPYKEHUH PACTUTEIBHOTO MaTepuaina B ropsuyio Boay (38—55°C). CymiecTByIOT pa3nuuHbIE TH-
MoTe3bl A7l OOBSICHEHHS MEXaHU3Ma OCBOOOKAEHHUS PACTEHHH OT BHPYCOB B Ipolecce TepMooOpabOTKH.
Hampumep, nnurenbHas BbICOKas MOMKET BBI3BATh pa3pylIeHHE BCeX HAKOIUIEHHBIX B KIIETKAaX BHPYCHBIX
YaCTHIl U TOJIHOE OCBOOOXJICHHE OT BUPYCOB EJIOT0 pacTeHus. OJHAKO yalle OCBOOOXKIAIOTCS OT HH(DEK-
WU JIMIIG OTNEIBHBIC YaCTH WM OPTraHbl PACTCHHIA, HAPUMEp, alMKaJbHBIE MEPUCTEMBI. B ocTtaBmuxcs
TKaHSIX yMEHbIIAeTCSd KOHIEHTPAIM BUPYCHBIX YaCTHII, KOTOPBIE HE yCIIEBAIOT MepeMeNaThest B ObICTpopa-
CTYIIME TKaHH.

MHorue ydeHble CUUTaloT, YTO MOIYYUTh CBOOOAHBIN OT BUPYCOB MaTepUall MOKHO IyTEM pPa3MHOKe-
HUS BEPXYIICYHBIMU MEPUCTEMaMH. ABTOPBI OOBSICHSIIOT 3TO HAJMYHEM B MEpPHCTeMax OONBIIMX KOHIEH-
Tpanuii ayKCHHOB, MPEMATCTBYIOMINX PAa3sMHOXKEHHIO BHPYCHBIX WYaCTHI, a TaKKe INPEeAronaramorT,
4TO (PU3HOJIOTHIECKU MEMOPaHbI MEPUCTEMATHYECKUX KIIETOK MPEMSITCTBYIOT MPOHUKHOBEHHIO M Pa3MHO-
KEHUIO BUPYCOB. MeTo/ BepXylIeUHBIX MepucTeM Obul onrcad benken-I"pen u MunsepoM, KOTOpbie OCBO-
6ommnu ot TepmocTabmibHOTO BHpyca A 50 % pacrenuit Fragaria vesca [33]. B manpHeiiem, 3TOT METOJ
CTaJI UCTIOIL30BaThCSA HAa PAa3HBIX KYJIBTYpax BO MHOTHX cTpaHax mupa [34, 35]. OmHako BIIOCIEACTBUH yUe-
HBIE TIOKa3aJIM HAJIMYME OCTATOYHON MH(EKLIMHU B MOPAXKEHHBIX BUpycaMu KyabTypax. [loaTomy Bupycomnoru
Hayald NPUMEHSTH AJS O3IOPOBICHMS PACTEHHH TEPMOTEpAlHI0 B COYECTAHHM C JIPYTMMH METOAaMHU
[14, 30, 34-38].

[NapannensHO ¢ OMUCaHHBIME BBILIE CIOCOOaMU OOPHOBI ¢ BUPYCaMH YUYEHBIE CTAJIW IPUMEHSITH XEMO-
TEpaIuIo in vivo U in vitro. J{ns 4ero B muTaTeIbHbIE CPeAbl CTallM 100aBISATh pa3InYHbIe TPOTUBOBUPYCHBIE
npenapatel. M.T. YnansiieB peKOMEHIYeT pa3liUuHble OpPraHUYecKHue KHCIOTHI, KOTOphle 00eCIeurnBaoT
o3noposienne pacrenuii ot 80 mo 100 %. VM ke mpoBeeHO 03I0pOBIIEHHE MaJUHBI OT BUPYCOB MPH TO-
Mol 1o0aBlIeHNs B MUTaTeIbHYIO cpeay npemnapatoB Pubasupun, Karonen n Apounon [39]. TpyaHocts
MIpH 1TOA00PE TAKHMX BEIIECTB 3aKJII0YaeTCsd B TOM, YTO MPOTHBOBUPYCHBIN MpenapaT JA0DKEH OJIOKHpPOBaTh
MPOIIECC Pa3MHOXKEHHUSI BUpYyca, HE MOBPEXaas MPH 3TOM caMo pacTeHrne. Kpome Toro, mpOTHBOBUPYCHBIN
npemnapat J0JDKEH COXPaHATh aKTUBHOCTh B T€UEHUE JJOCTATOYHO JJIUTEIBHOTO BPEMEHH, TaK KaK 4acToe ero
MPUMEHEHUE MOXKET OBITh T'YOUTEIBHBIM JJIs1 pACTCHHS.

O3mopoBIIeHHE OT BUPYCOB MOXHO JOOUTHCS TAaKK€ C TIOMOINBIO KPUOTEpArHH, PacTeHHUs, BhIpAICH-
HBIE U3 MEPUCTEM M0CIIe KPHOKOHCEPBALUH, SBISIOTCA O0e3BUpycHBIMU [19, 40]. DT0oT MeTox 3aKmoyaeTcs B
MOrpy>KeHUH MHPUIUPOBAHHBIX alTUKAIBHBIX MEPUCTEM B JKUAKHN a30T HAa HEMPOAOIDKUTENbHOE BpeMs (20—
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60 MUH), 9TO MIPUBOJUT K Pa3pYIICHUIO KIIETOK, B KOTOPBIX OOBIYHO PACIONIOKEHBI BUPYCHI. B pesynbrate
ATO TIO3BOJISIET TOMYYNUTh BBICOKYIO YaCTOTY CBOOONHBIX OT IATOTCHOB YKH3HECIIOCOOHBIX pacTeHmil [19].
1 xproTepanuu pa3irdHBIX KyJIbTYp UCIONB3YIOT pa3HbIe METOIbI KPHOKOHCEPBAINH, T€, KOTOpbBIe Ooee
Pe3yIABTATUBHBI IJIs1 TOTO MM UHOTO 00bekTa [41, 42]. Kpuorepanuio ycremHo NpuMEeHsIOT Uil OCBOOOXK-
JICHUS1 OT BUPYCOB y KapTodelis, cajkoro kaptodels, BUHOrpaaa, OaHaHa, alleIbCHHA, MaHIapHHA, [TOMETIO,
JIUMOHA, B TOM JHcIIe U 505100 [19, 43-50].

[Ipouiecc 03A0pOBICHHS 3aBUCUT OT YYBCTBUTEIILHOCTHA PACTCHUN K BUPyCaM M OT CaMOro ITamma BU-
pyca, Tak KaK IPOICHT OCBOOOXICHUS OT BUPYCOB Y Pa3HBIX KYJIETYP BapbUPYET, K TOMY XK€ ISl HEKOTOPBIX
KYJbTYp, TaKuxX Kak ManuHa (Rubus idaeus L.), TpeOyeTcss KOMOMHUPOBATh KPUOTEPAIIMIO C TEPMOTEpae
[51]. st TOBBITIICHHS TIPOIIEHTa OCBOOOXKICHHBIX OT BUPYCOB PACTCHHUM TAK)KE TMTOIXOIUT KOMOMHUPOBAHNE
KpUOTEpalui M XeMoTepanuu, Hampumep, [ nomydeHus 100 % Oe3BupycHoro kaprodens Solanum
tuberosum L. [52]. Jlns momydeHus 0370pOBJICHHBIX MPOOUPOYHBIX PACTCHHM BETOYHBIX M JEKOPATHBHBIX
kynbTyp O.B. MurpodanoBa coderana Tpy BUJIA TEPATUM — TEPMOTEPAIHIO, XEMOTEPAIHIO M KYIbTYpY
anuKaJIbHBIX MepucTeM [36].

Hecmotps Ha moctaTouHOE KONMMYECTBO HHPOPMALIUK O TPOLIECCE 03[0POBICHHS pACTUTEILHOIO MaTe-
pHana, uccie0BaTelIl He TPUIILTH K eIMHOMY MHEHHUIO 0 HEOOXOJMMOCTH HCTIONB30BaHHS TOTO WIIK HHOTO
Buaa Tepanuu. OOIIeNpPHU3HAHO TOJIBKO TO, YTO AJISl KaXKI0T0 HOBOro oOpasia HeoOxoauMa oTpaboTKa Bcex
KpUTEpHEB U MapameTpoB o3noposieHus. [londop u ontumusanus 3QGEeKTUBHBIX CIOCOO0B 03I0POBICHUS
pacTeHHi MOTYT OTKPBITH HOBBIE MEPCIIEKTHUBEI KaK B BUPYCOJIOTHYECKHUX MCCIIEIOBAHUAK, TaK H B TEXHOIIO-
THH TIOIY4YeHHsI 0€3BUPYCHOTO TOCaA0YHOTO MaTeprana. CieayeT OTMETHTb, YTO IS TIOIY9IeHUsT Oe3BUpYC-
HBIX PACTCHUN C MOMOIIBI0 KPUOTEPAMH M XEMOTEPAIMH KOJUICKTHBOM JIa0OpaTOPUU KPUOCOXPAHCHUS
repmoriazMbl UBBP nocturayThl BBICOKHME pe3ynbraThl: Kaprodens (80 %) u sidomons (37,5 %), npu sToM
KpuoTepanwus s0710HN ObUTa TIpoBeneHa BHepBble B Mupe [19, 52]. Pa3zpaboTranHas TEXHOJIOTHS TTO3BOJISET
MOJTy4aTh, TECTUPOBATH M 037]0PABIUBATH WHMUITUPOBAHHEIC i1 Vitro PACTCHHSI ¢ MUHUMAIIbHBIMH 3aTpaTaMu
B KOpPOTKHE cpokH. [lomydeHHbIe 03J0POBICHHBIE CAXKEHIIBI KJIacca CYIEPIIUTa, KaK TO0CaI0YHbIH MaTeprall
BBICOKOH KaTErOPUH YUCTOTHI, TOCTYKAT TSI 3aKIaAKU DJTUTHRIX TUTOMHUKOB [53, 54].

VYuurteiBas r1o0anbHBINA XapakTep MpoOieMbl yTpaThl OMOpa3HOOOpaswsi, HEOOXOIUMO 3aCHCTBOBAHHE
HAyYHBIX MOIXOJO0B 3allWThI, MOIJACPXKAHUSI U Pa3MHOXKCHHS PACTUTEIBHOTO Marepuana. Ha coBpeMeHHOM
YPOBHE COXpaHEHHE PacTeHU HEOOXOAMMO MMPOBOANTH C YIETOM NMPUMEHEHHs BCeX HamOoJee MPOrpecCHB-
HBIX TEXHOJIOTHH, B TOM YHCIIE U ATUTEIFHOE KOHCEPBUPOBAHNE T€HETHYECKOTO MaTepralia B KPHOKOJUIEK-
musx [55-57]. B CIIA kpuokoHcepBaIus SBISCTCS OCHOBHBIM CIIOCOOOM COXpaHCHHS TCHETHYCCKHX pPe-
CypCOB TUIOAOBBIX, OPEXOTUIOMHBIX, ATOHBIX KyJIbTYp U BUHOTpana ¢ 1987 r. [55, 58]. HannonansHas cuc-
TeMa COXPAaHECHHsI TePMOIUIA3Mbl PaCTEHUH TakXke co3faHa B OONbIIMHCTBE cTpaH EBporbl, B Kurae, fAmo-
uuu, Kopee, [lepy u Bo MHOTUX IPYTHX, HAPSAAY C OOIIMPHBIMU MOJICBBIMU KOJUICKITUSIMHI UMEIOTCS TaK Ke U
KpHOOAaHKU TKaHEH, CEMsIH, MMOYEK W APYTHX OPraHOB Pa3IMYHBIX KYJIbTYp, B TOM YHCIE U s0710HU [56, 57,
59, 601].

Oco0eHHOCTH CTPOCHHS PACTUTENBHBIX KIIETOK, OTIMYAIOIIUXCS OONBIINME pa3MepaMu, CHIIbHOM Ba-
KyOJM3aluei H, clieI0BaTeNbHO, OONBIINM COJAEP)KaHUEM BOJIBI, BHI3BIBAIOT TPYAHOCTH MX KPHOCOKOHCEP-
Bau# [49]. OnTUMHU3AINAA METOIOB KPUOCOXPAHCHIS, TIO3BOJISIFOIINX H30€KaTh MEXaHHIECKOTO TIOBPEXKIe-
HUS MeMOpaH KPUCTAJUIaMH JIbJ]a, BBI3BIBAIOIIETO Upe3Mepoe 00e3BOKUBAHUE KIETOK, TTO3BOJIMIO pa3pado-
TaTh HECKOJBKO 3(PQPEKTHUBHBIX CIIOCOOOB KPHUOKOHCEPBAIIMHM PACTUTENBHBIX TKaHed. B pesymerate mis
KpUOKOHCEpBauy (KPHOTEpAiK) SO0JIOHH UCIOIB3YIOT METOJbI: BUTPU(PUKAINH, APOTLICT-BUTPU(PHUKAIIIH,
WHKAICYISIUN-IETUAPATAIIIH, MEAJIEHHOTO TPOTPaMMHUPOBAHHOTO 3aMOPaKUBAHUS H JIP.

Jlnst pa3paboTKy METO/1a MHKATICYJISAIIUU-ETUPATAIIUH TTOJIOKMIA HA4al0 TEXHOJIOTHS, HCIIONIb3yeMast
JUTSL TIOJTyYEHUS] MICKYCCTBEHHBIX CEMsH. PacTUTeNbHBIC TKaHH, KaK B KaICylly, 3aKJIIOYAIOT B aJIbTHHATHBIN
rellb, TEM CaMbIM 00€3BOXKMBas U MOJACYIINBas TKaHU. Kpome Toro, BHyTpH KJIETOK IpenoTBpaniaercs odpa-
30BaHUE KPUCTAJLIOB Jb1a. [locie yacTHaHOTO MOACYUBaHUS (AETHAPATAIINN) HHKATICYJIMPOBAHHEIE B AJTb-
TUHAT TKAHU OBICTPO MOTPYXKAIOT B KUAKUHN a30T. DTOT METOJ] MPUMEHUM K Pa3JIUYHBIM SKCIUIAHTaM: alv-
KaJlbHbIE MEPHUCTEMBI, KJIIETOYHBIE KYJIbTYPHI, COMATHUYECKHE 3apOJBIIIN, CEMEHa Pa3INYHBIX BHUIOB pacTe-
HUU KaK yMEPEHHOTO KJIMMaTa, TaK M TPOIMYECKUX MmupoT [61, 62].

[Ipu mpoBenmeHnn Merona BUTPUGUKALUU PACTUTEIBHBIA MaTepuall NpeABAPUTEIIEHO 00pabaThIBAIOT
BBICOKOKOHIICHTPHUPOBAHHBIMHU PACTBOPAMHU XMMHUYECKUX KPHUOTPOTEKTOPOB, TIOCIE YEro OBICTPO 3aMOPaKH-
BaroT [55, 63, 64]. B pe3ynbrate BUTpUUKALIMU IPOUCXOIUT 3aTBEPACBAHKIE BOABI B aMOP(GHOM COCTOSIHHH,
YTO MPEOTBpAIIaeT 00pa30BaHNE BHYTPUKICTOYHBIX KPUCTAIIOB JbJa. METOa MPUMEHSETCS I KPHOCO-
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XpaHEHUS alHMKAIBHBIX MEPHCTEM, M30JUPOBAHHBIX KJIIETOK U COMATHYECKHX 3apOJIBIIICH MHOTHX BHUIOB
pacTeHui.

MeTton MeUIEHHOTO TPOTPAMMHPOBAHHOTO 3aMOpPaXHBAHMS 3aKIodaecss B 00paboTke MEpHCTeM XH-
MHUYECKUMH KPUOTIPOTEKTOPAMH TaK ke, KaKk U METOJ BUTPU(UKAIINH, OCOOEHHOCTBIO €T0 SIBISACTCS OXJIAX-
JIeHUe PaCTUTEIbHBIX TKaHEH 10 ONPEeIEHHON TEMIIEpaTypsl B IPOTpaMMHpPyeMoM (ppursepe, HallpuMep, 10
-40°C, mocie 4ero TKaHu MepeHocsT B )Kuakui a3ot (-196°C). Ilpu mocTerneHHON MEUICHHONW CKOPOCTH OX-
naxaeHus: GopMUpPOBaHUE JIbJja HAYMHAETCS BO BHEKJIETOYHOM IPOCTPAHCTBE, Oilaroiaps 4eMy NnpeaoTBpa-
IIAeTCs KPUCTATU3AIMs BOJIBI BHYTPH KJIIETOK, KOTOPBIE BBI3BIBAIOT MOBPEXAECHHE MEMOPaH M KIIETOYHBIX
opraneiu1. KneTku ycneBaroT HOTepsITh YacTh BOABI, KOMIIEHCHPYS BOIHBIA JEe(UIINT BO BHEIITHEM PacTBOPE.
JIJis KaK70ro BHAA PAcTECHHM MOAOHpAeTCss ONTHUMalibHas cKopocTh oxnaxaeHus (ot 0,1 mo 1,0°C/mumn).
MeToa mporpaMMHUpPOBAaHHOTO 3aMOPAXKUBAHUS SIBJSIETCS OOIIENpPU3HAHHBIM M HauOosiee MIMPOKO PacIpo-
CTpaHEHHBIM, 0COOEHHO 3((EKTHBEH JIJIsI ANTMKAIBLHBIX MEPHCTEM U MOYEK PACTEHHA, a TaKkkKe JUIsl KIeTod-
HBIX KYJIbTYp (CYCIIeH3UH KJIETOK, KAJTyCHBIE TKaHU) [58].

B nabopaTopun KpuocoxXpaHEHHUs! FepMOIUIA3Mbl OBLTH POBEICHBI SKCIIEPUMEHTHI TI0 KPHOKOHCEPHBA-
mun metogamu: Butpudukamuu c¢ 0,3M caxapos3ol, Butpudukaumun c 5% AMCO, uHKancynsauu-
JIeTHIpaTalii, MEJIEHHOTO MPOrPaMMHUPOBAHHOTO 3aMOPAKUBAHUS M OBUIO BBISBICHO, YTO JUISI MHOTHUX
KyJnbTyp Haunbomnee 3pPeKTHBHBIM, MAIO3aTPATHBIM U YIIPOIICHHBIM MIPH BBHITIOTHEHHUH SIBISETCS METOJ BUT-
puduxanuu ¢ 0,3M caxapozoii, mo3Bossromuil momy4yars ot 60 10 80 % >KU3HECTIOCOOHBIX aMKAIbHBIX M-
pHUCTEM, TIOCTIE pa3sMOpakuBaHUS [42]. DTOT METOM MPUMEHSETCS 1T KPHOCOXPAHEHHUS alTHKaIbHBIX MEPH-
CTEM pa3jIMuYHBIX BHIOB PACTCHHI BO MHOIMX BEIYIIMX MHPOBBIX Jlabopartopusx [55, 58]. Meroa ocHOBaH
Ha MPEAOTBPAIICHNH KPUCTAJUIN3AMH BOABI B PACTUTEIBHBIX KJIETKaX C MOMOIIBI0 00pabOTKH BBICOKOKOH-
LEHTPUPOBAHHBIMU PAaCTBOPAMH KPHOIIPOTEKTOPOB, KOTOPHIE MOTYT OBITh TOKCHYHBIMHU JJISI KJIIETOK, TTO3TO-
My JUIS TIPEJOTBPAIICHUS] TIOBPEXKICHUH U THOENN KIETOK JITUTEILHOCTh 00pabOTKH JIOJDKHA CTPOTO KOH-
TPOIUPOBAThCs i Kaxaoro oopasua [30; 41-43]. Corpynaukamu UBBP 3TOT MeTon onTuMusupoBaH Iuist
KPUOKOHCEpBAIMU S0JIOHH, KapTodes, 6apoapuca, MAIUHBL, TPYIIH, )XKUMOJIOCTH U PYTUX KYIbTYP.

XpaHeHre TepMOIIa3Mbl PACTEHHH B KHIKOM a30T€ B HEOOJBIINX MMOMENIEHUSIX HUMEET COLUATbHBIHN
CTIPOC ¥ DKOHOMHUYECKYIO 3aMHTEPECOBAaHHOCTh Y TOCYJapCTBa, TAK KaK CYIIECTBEHHO CHHMYKAET 3aTpaThl Ha
coJiep>kaHue KOJUIEKLIUH B TIOJNEBBIX YCIOBHAX M 00ECIIEYMBAET BO3ZMOKHOCTH KPYTJIOTOAMYHOTO HCIOIb30-
BaHUS KOJJIEKIIMOHHBIX OOpa3IOoB B HAYYHBIX HccienoBaHusx. COXpaHEHHE PacTHTEIHHOTO MaTepuana B
KpruoOaHKe 00ecTeynT JO0IrOCPOYHOE XPAaHEHHWE TePMOIUIa3Mbl SKOHOMHYECKH LIEHHBIX 00pa3IoB I HC-
MOJIL30BaHUs B HAYYHBIX W MPAKTHUYECKUX LENSIX, OYyAET CIy>)KUTh HAJICKHBIM XPAHIIUIIEM B SKCTPEMallb-
HBIX cuTyarusax. O0pa3mpl TepMoIIa3Mbl I0J0HU, COXpaHEHHBIE IPH CBEPXHU3KON TeMIepaType, MOTYT TO-
CIIy>KHTh OCHOBOW TSI IPOBEEHIS IIUPOKOTO CIIEKTpa OMOTEXHOJIOTHUECKUX FCCIIeIOBAHH, B TOM YHUCIIE U
Ui pa3pabOTKA METOJOJIOIMU COXPAaHEHHsI TeHETHYECKHX PECYpCOB APYTHX KYJIbTYp, OCOOCHHO PEIKHX,
WCYE3aIOUINX, SHACMUYHBIX, PEIUKTOBBIX BUIOB. Co31aHHAS KPUOKOJIIEKIMSI MOKET OBITh BOBJIEUEHA B Ce-
JIEKIIMOHHBIIN TPOLECC, /U 3aKJIaIKH SIUTHBIX MTUTOMHHUKOB, a TakKe JUIsi MEXIyHapOTHOTO OOMeHa TeHe-
THYECKUMH pecypcamu [41-43, 55-58, 60].

[Ipon3BOACTBO 0O3I0POBIEHHBIX CaXEHIIEB BIEUET pa3BUTHE MECTHOTO IJIOJOBOJCTBA U CEIBCKOTO XO-
3sCTBA B IIEJIOM, SIBIISIETCSI PEIIEHHUEM Ba)KHBIX COIMAIbHO-9KOHOMHUYECKHX MpOOIeM. YUHUTHIBas BHICOKOE
KadecTBO CAXKEHIIEB, MOTYYECHHBIX OMOTEXHOIOTHYECKHUM MTyTEM, TOBBICUTCS YPOXKAHHOCTh U Ka4eCTBO ILIO-
J0BOM mponykuuu. KpyrimoroguyHoe MaccoBoe MPOU3BOJICTBO CAXKEHLEB OyJeT CIocOOCTBOBATH CO3/IaHUIO
HOBBIX pabourMx MECT Ha NIPOM3BOACTBE M CHM3UT HX cebectonmocTh. KadecTBeHHas, KOHKYpPEHTHO-
CHOocOOHas MPOIYKIMS MOXKET PeaTn30BbIBATHCS BHYTPH CTPAHBI U SKCIIOPTHUPOBATHCS 32 PyOEK, YTO MOBBI-
CHUT PEHTHHT CeNbCKOro Xo3sicTBa KazaxcraHa Ha MUPOBOM pBIHKE.

Bseoenue pacmumenvrozo mamepuana 8 Kyasmypy in Vitro u noiyyeHue acenmuyeckux pacmenull

s ycnenHoro mpoBeeHrsT BCeX 3TAloB IMPOU3BOJICTBA 030POBICHHBIX CAKEHIIEB TpeOyeTcs: JocTa-
TOYHOE KOJMYECTBO ACENTUYECKH YHUCTOTO PACTUTENLHOTO Marepuana in vitro. IloaToMy Ha mepBoM dTarme
OCHOBHYIO POJIb UTPAIOT OTOOP MEPBUYHOTO AKCIUIAHTA, TEXHOJIOTUS CTEPUIIN3AIINH, ITOA00p ONMTUMAIBLHBIX
YCIIOBUI KyTbTUBUPOBAHUS. J[J1s1 BBEZICHHUS B KYJBTYPY i Vitro UCIIONB3YIOT: 1) 3eTeHble mo0ern, OTpocIine
B 71a00paTOPHBIX YCIOBHSAX M3 CPE3aHHBIX B 3MMHHUH TMEPHUOJ ONHOJIETHHX OJIPEBECHEBIINX YEPEHKOB CO
CHSIIMMHU TIOYKaMU; 2) B BECCHHE-JICTHHI MEPHOJ — 3CJICHBIC MOOETH, CPe3aHHbBIE C JICPEBHEB B TIOJCBBIX
YCIOBUSIX; 3) MOOETH, TPOPOCIINE U3 CEMSH TUKOPACTYIIUX S0JIOHB; 4) M30JUPOBAaHHBIE U3 CEMSH 3apOJIbI-
IIEBBIE OCH.
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B nmepuon ¢ sHBaps 1mo MapT ¢ iepeBbeB S0JOHU Cpe3aloT ogHoseTHHE modern anuHoi 20-30 cm, mpo-
MBIBAIOT B MBUIBHOM PAacTBOPE M MPOTOYHOM BOJOIPOBOTHON BOJE M CTEPUIIMIYIOT B XJIOPCOAEPKAIINX OT-
OenmuBaTeNsAX, HApUMeEp, B TakuX Kak «bemm3Ha» (runoxioput HATpHs (5—15 %), menoyHple KOMIIOHEHTHI
<5 %, Boma) umu «/Jomecroc» (< 5 % runoxnopur Hatpus, annoHHble [IAB, HenHorenusie [1IAB, mbio0,
otrnymmka). O6paboTaHHBIC YEPEHKH MPOPAIIMBAIOT B BOJIC JIMOO MOOABISIOT B BOAY CJIa0ble KOHIICHTPAITHH
MakKpo-, MUKPO3JIEMEHTOB U TOPMOHOB. OTpOCIIHE 3eeHbIe TTOOETH B CTEPUIIBHBIX YCIOBHAX JTAMHUHAPHOTO
0OKca BHOBb 00pa0aThIBAIOT B XJIOPCOACPIKAIIHNX BEIIECTBAX, B JAHHOM CIIy4ae caMbiM d(h(DEKTUBHEIM SIBJISI-
erca 0,1 % pactBop cynemsr (HgCl,) [27].

IIpu BBemeHUN B KyIBTYPY i Vitro 3elIEHBIX MOOErOB, OTPOCIINX B TIOJIEBBIX YCIOBHIX, UCIOIB3YETCS
Ta K€ METOMKA, YTO ¥ JIJIsl TOOETOB, OTPOCIINX B JaOOPATOPHBIX YCIOBHUAX, TOJIBKO BPEMS IKCIO3HIINH T10-
0eroB B pacTBOpPE XJIOPCOAEPIKAIINX BELIECTB MOKET OBITH OoJiee [UINTENBHBIM, TaK KaK MaTtepuai, coOpaH-
HBI B TIOJIEBBIX YCIIOBHSIX, B OTJIMYHE OT MOOEroB, MPOPOCHIMX B JTAOOPATOPHBIX YCIOBHSX, 3HAYUTEIHHO
CUJIbHEE TIOPaKEH OaKTepHATBHOU U TPUOHOM HH(]EKITHEH.

[ocne crepuwimzanyu anekcsl MOOEroB SOJOHH, MMOMYYEHHBIE BCEMU TpeMsl crioco0aMu, MOMEIIAI0TCS
Ha XHUIKYI0 IUTaTenbHyto cpeay Mypacure u Ckyra (MC) ans MUKpOKIOHAJIBHOTO pasMHOXeHus [29, 65].
Heo6xoammMocTh MCITONIB30BaHUS JKUIKOW MTUTATEIBHON cpebl (0e3 o0aBiaeHus arapa) CBsi3aHa C TEM, 9TO
TKaHHU SOJIOHW BBIICTSIOT B MUTATENBHBIA PAacTBOP (PCHOIBHBIC COCAWHEHUS, MOBTOPHOE HMX IMOTJIONICHUES
MPUBOIUT K TUOETH MUKPOUYEPEHKOB. ExkeTHEBHO moOeru s10JI0HN EPEHOCST Ha CBEKYIO MMUTATENbHYIO Cpe-
Iy JUId TIpenoTBpalieHusi Hekpo3a. Kpome Toro, B MpoOUpPKH € KHIKON Cpefoil MOMemaioT MOCTUKHA U3
(bunsTpOBATEHON OyMaru It yaep:KaHus MHKPOIIOOCTOBHA ITOBEPXHOCTH, YTOOBI OHH HE yTOHYJH. Uepes
1,5-3 Hexenu ®U3HECTIOCOOHBIC aCeNITUYECKIE TIO0CTH SI0JIOHU TOTOBBI JIUIS MIEPEeCajKu B IPOOUPKHU B TBEP-
IyI0 TTUTATENBHYIO CPENy.

Mquomonanbﬂoe PA3SMHOINCEHUE ACenMUYECKO20 pacmumelbHoco mamepuaila

1 momy4eHHBIX MTPOOUPOYHBIX PACTEHUH HA TIEPBOM 3Talle MUKPOKIOHAIBHOTO Pa3MHOKEHHS TPeOy-
eTcs MpoBepKa WHPHUIMPOBAHHOCTH SKCIUIAHTOB HA CIIEIMAIM30POBAHHBIX MUTATENBHBIX Cpelax, TaKk Kak
UHGEKIHUI0 He BCErla MOXKHO OOHAapy>KUTh BHU3YalbHO, U KOTOpasi MOXKET NPOSBUTHCA IpU JalbHeiIem
KJIOHMpOBaHHU. B kadecTBe crnenuanu3upoBaHHON MHUTATENBHON Cpenbl YacTO MCNONB3YIOT cpeny 523, B
cocTtaB KOTopoil Bxoaar 10 r/m caxaposbl, 8 T/1 rugponnsata KazenHa, 4 /1 JpOKEBOTO SKCTPaKTa, 2 I/1
KH,PO,, 0,15 r/n MgSO,-7H,0, 6 1/n mxenpaiita, pH 6,9 [66]. Bo BpeMs nepecaiaku mo0OeroB in vitro B
CBEXXYIO Cpelly CPe3al0T UX OCHOBaHHs M NoMemaroT B yaiiku [letpu co cpenoit 523, KyJabTUBUPYIOT NPU
€CTECTBCHHOM OCBEILECHUU B TeueHue 1—2 Henenb. B ciydae oTcyTcTBHS MUKPOQIIOPHI B 3KCIUIaHTaX cpena
OCTaeTcsl MPO3payvHoii, TOrAa Kak MOMYTHEHHE CPEAbl M POCT KOJOHHMH YKa3bIBAIOT Ha WH(UIIMPOBAHHOCTD
MHUKpPOIIOOEroB, KOTOPHIE CIEAYET cpa3y ke OTOpaKoBbIBaTh. JlaibHeilee MUKPOKIOHAILHOE Pa3MHOXKEHUE
MPOBOJAT C MPOBEPEHHBIMU ACENITUYECKUMH PACTCHUSMH.

He uckiroueHo noBTopHoe MHOUIIMPOBAHUE PACTEHUI B KYJIbTYpE in Vifro, Wil BHYTpEHHAA OakTepu-
asibHast (pyiopa MOXKET OBbITh YCTONYMBA K CTEPMIIN3YIOIIUM KOMIIOHEHTaM. B Takux ciydasx MOXXHO IIpoBec-
TH XEMOTEPAIHIO C aHTUOMOTHUECKIUMH BEIIECTBAMHU, TAKMMHU KaK aMIIMLWINH, TeHTOMULMH, He(QOTaKCUM U
1ap. OgHAaKo B KyJAbType TKaHEH MONICPKUBACTCS POCT YCTOMUMBBIX K aHTUOMOTHKAM IITAMMOB, YTO TO3BO-
JIIeT COXpaHAThCA MH(peKu Ha HU3KkoM ypoBHe. K Tomy ke, cormacHo Thermo Fisher Scientific: «AnTH-
OMOTHUKH JOJDKHBI MCIIOJIB30BATHCS TOJIBKO B KaueCTBE KpailHeH Mephl U TOJBKO Il KPaTKOCPOUHBIX IpH-
MEHEHUH, NX HEOOXOAMMO B KOPOTKHE CPOKH YIalsTh U3 KyJabTyphl TKanei» [67]. «Plant Cell Technology»
— npousBoautens Plant Preservative Mixture (PPM) — nurarensHON cpefipl, KOTOpas MpeqHa3HauYeHa A
00pbOBI ¢ OakTepraabHON U rpHOHON MHPEKIUAMHU coodmiaeT, uto PPM MMeeT IMIMPOKHUI CIIEKTp AEHCTBUS
U UHTHOMPYET MHOXKECTBO (DEPMEHTOB, ITO3TOMY 00pa30BaHKE MO OTHOLICHHIO K HEMY YCTOWYMBBIX LITaM-
MOB MaJIoBeposATHO [68]. B pesynbTare mpoBeAeHHBIX B J1aOOPAaTOPHK HCCIENOBAaHUNA OTMeueHa dPPEKTHB-
HocTh BIusiHUA PPM 111 O0opbObl ¢ maToreHaMu B KyJIBTYpPE in Vitro Ui sI0JIOHH, 3KCIIEPUMEHTHI IIPOA0II-
KArOTCS.

,ZZI/ICIZHOCW[UK(Z Haauvusl 6upycoe 6 pacmumejlbHblX MKAHAX

Jlnis mpoBepKU Ha BUPYCHI OTOMPAIOT PacTeHHUs SOJOHU B TOJIEBBIX YCIOBUSX M B KYJIBTYpE in Vitro.
W3 muctheB BEIACISIOT ToTanbHBIE mpenapatel PHK [69]. Kadectso Brimenennoit PHK onpenensior pa3Hbl-
MU crocobamy, Hampumep, O pa3lelieHHI0 Ha JnekTpodoperpamme OByX pubocomanbHbix PHK
(28S u 18S) mnu ¢ MOMOLIbI0 KOHTPOJIBHOTO T'eHa Tiunepanbaerui-3-gpocdar-ngeruaporenassl (GAPDH),
WJTU C TIOMOIIIBIO crieruUIHBIX npaimepoB a1t GAPDH [70].
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[MonGop cneumduueckux mnpailMepoB MPOBOAAT, CPABHUBAS HM3BECTHBIC HYKJICOTHUIHBIC MOCIEIOBa-
TENBHOCTH PAa3IMYHBIX H30JIATOB COOTBETCTBYIOIIMX BHUPYCOB, HJCHTU(HUIIMPOBAHHBIX B 0a3e JAHHBIX
National Center for Biotechnology Information (NCBI), ¢ momomisio nporpammsl BioEdit [71]. Tlo pe3yib-
TaTaM CPaBHHUTEIHLHOTO aHaau3a ObLTH BBISBJICHBI HAaNOO0JIEe KOHCEPBATHBHBIC YUYACTKA TEHOMOB BHPYCOB, K
KOTOPBIM TIPUMEHSIOT Au3aiid npaiiMepoB. Kommaectso PHK m3mepsiroT Ha ciektpodoTomeTpe.

OO6paTHYIO TPaHCKPHIIIIHIO U IMoauMepa3Ho-TienHyio peakmuio (I1L[P) npoBoasT ¢ peakTuBamu, Ciemys
pexoMeHnanusiM npousBoautess. Jng nomxydenus JJHK BupycoB ucmons3yroT oOpaTHbIi mpaiiMep, KOTOPBIN
SABIISIETCS. 00PaTHO-KOMIUIEMEHTapHBIM K Hyx)HOMY yuyacTky PHK, ans peakuuu [P ucnons3yror BTOpoi
oOpaTHBIH MpaiMep, TeM CaMbIM YBEIHUHBas CHCHU(PUUHOCTL K BUpycaM. TeMIepaTypHbI PEKUM aMILIH-
dbuxartopa mis peaknuu [P moabuparoT SMIUpHIECKH B COOTBETCTBUH C TEMIIEPATYypOH TUIABIICHUS Tpaii-
MepoB. [TpoxykTe! [TLP ananu3upyiot nmocine anekrpodopesa.

Yuensimu UBBP Ha s6none BwisBieHbl 4 Bupyca ACLSV, ASPV, ASGV u ApMV B pa3smudHBIX
coueranusax [16, 19]. YcraHOBIEHO, YTO KIIOHOBBIC TOJBOM B MCHBIICH CTEIICHH IOPaKCHBI BHPYCAMH
(21,1 %), B ornmuume OT COPTOB. BeposiTHee Bcero, MoJIOAbIE, HE TOJBEPTHYThIC NPUBUBKE, €IIC HE
TUIOIOHOCSIIINE ABYXJIETHUE pacTeHUs 0e3 BHELUTHUX TOBPEXACHHUH, B OTJINYHE OT MHOTOJIETHUX COPTOB, HE
MO/IBEpPTajich 00Ope3Kke U He MOpPaKaTUCh HACEKOMBIMH, TPHOAMH, HEMATOIaMH U T.II. Y CTAHOBJIIEHO TaKXe,
4TO AMKOpacTyye (GOopMbl BUPYCaMH HE MOPa)KEHbBI, BO3MOXKHO, 3TO CBSA3aHO C BBICOKMM HMMYHHTETOM,
YCTOMYMBOCTBIO K Pa3IMYHBIM 3a00J€BaHUSM AMKOPACTYIIMX IUIOJOBBIX. TOJBKO Yy (OPMBI «Acs»,
npuseseHord 3 I'BC, BesiBnen Bupyc ACLSV. Ckopee Bcero 3ToT oOpazer] B boranndeckom camy ObLT
WH(UITUPOBAH KOHTAKTHBIM CIIOCOOOM OT IPYTHX IUIOIOBBIX JIEPEBBEB.

Kpuomepanus unpuyuposannwvix 06pasyos

Kpuorepanuto mpoBoisT it MHQUIUPOBAHHBIX 00Pa3IoB SIOJIOHM, JJIS Yero MOXKHO HCIOJB30BaTh
pa3irYHbBIe METOJIBI KPUOKOHCEpBauU. B mabopaTopun KpHOCOXpaHEHHS TepMOILIAa3MBbl ISl KPHOTEpaITHH
ONTUMU3KUPOBaH MeTo BuTpuukamnuu ¢ 0,3 M caxaposoii [41], KU3HECTOCOOHOCTH ANTUKAIBHBIX MEPUCTEM
nocje KpHOKOHCEPBAlMK (KPUOTEPAMK) [P HCIOIB30BaHUH ATOTO METO/a B CpeaHeM cocTaBiseT 68,9 %
[40, 41]. MeTom IpOBOAMTCS] B HECKOJIBKO ATAIIOB:

1. 3akanuBaHue MPOOMPOYHBIX pacTEHUH B J1aOOPAaTOPHOM MHKYOAaTOpe NPHU MEPEMEHHBIX B TEUECHHUE
cyTok TemmepaTypax (8 u mpu 22°C, ocsemenHocts 10 Mxmon-m™-¢” / 16 4 B Temnote 1pu -1°C). s 16-
JIOHW ONITUMAaJIbHAS JUINTENbHOCTD 3aKaIMBAaHUS — 3—4 HElemH.

2. M3onvpoBaHue anyuKaabHBIX MEPHCTEM H3 aCENTHYECKUX PAacTeHUH. ATIEKCHI U30JIMPYIOT pa3MepoM
0,8-2,0 MM, cocToslIME U3 ANMKANBHOW MEpUCTEMBI (4—5 CIOEB KIETOK) U 2—3 JINCTOBBIX MPUMOPANEB.
N3onmupoBanne mpoBOAT € MCIIOIB30BaHUEM OMHOKYIISIPHOTO MHUKPOCKOTIA B CTEPHIIBHBIX YCIOBUSAX Ha Oy-
Mare, CMOYE€HHOW CTEpUIIbHON JUCTUIUIMPOBAHHOM BOJIOM, JI MPEOTBPAIEHUS MEPEChIXaHUs PACTUTENb-
HBIX TKaHeH.

3. KyneTuBrpoBaHme amnukanbHbIX MepucteM Ha cpere ¢ 0,3 M caxaposoil. M3ommpoBaHHBIE
amUKaJIbHBIE MEPUCTEMBI TIOMENIAOT B cTepmibHble damku [letpu Ha cpemy MC ¢ 0,3M caxaposoir u
KYJIBTUBHUPYIOT B TEUCHHUE 2 CYTOK TaKXKe MPH IMEPEMEHHBIX B TCUCHUE CYTOK TemIiiepaTypax (8 u mpu 22°C,
ocsemennocts 10 Mxmon-m™>-¢” / 16 u B TemuoTe mpu -1°C).

4. Ob6paboTKa anmWKaIBHBIX MEPHUCTEM KPHOMPOTEKTOPOM. MepHCTeMBl MTOMEMIAIOT B KPHOIPOOHUPKU
TOOABIISIIOT B HUX KPHONPOTEKTOP plant vitrification solution 2 (PVS2) (30 % rmuuepuna, 15 % s>TuneHrian-
ko, 15 % mumeruncynbdokcuna (JMCO) B sxxuakoit cpeae MC ¢ 0,4M caxaposoit, pH 5,8, sxcnepumeHT
npoBogaT npu 0 °C TemmepaType, B CBSI3H C 3THUM KPUOIPOOMPKH MOMEINAIOT B 3aMOPOKEHHBIH BO JIBAY
mraTuB [41, 58]. AnurensHOCTh dKcmo3unuu B PVS2 — 80 mumH.

5. INorpykeHne anMKaJbHBIX MEPHUCTEM B JKUAKHN a30T. KpHOnmpoOUpKH ¢ ONMBITHBIMH MEPUCTEMaMH
MOTPY’KAIOT B KUAKHK a30T Ha 20—60 muH. OTTauBaHue NpOBOAST B BoAsSHOM OaHe: 1 muH npu 45 °C, 3atem
1 mun mpu 25 °C. KoHTpOJIBHBIE MEPUCTEMBI, KOTOPHIE HE MOTPY)KAIA B JKHIKHH a30T, M OMBITHBIC TOCTIE
Pa3MOpO3KH IBAKIGI MPOMBIBAIOT B cpene MC ¢ 1,2 M caxapo30if 1 HOMEIAIOT Ha MUTATEIRHYIO CPEITy IS
pereHepanuu.

JKnzHecrnocoOHOCTh aMKaIBHBIX MEPUCTEM TOCIIE KPUOTEPAINH OIIEHUBAIOT €XEHEACTFHO B TeUSHHE
6 wuemenb. [IpoBomsT ydeT BBDKHBIIMX MEpHICTEM (3elieHas OKpacka) W pereHepanuio HOBBIX. Jlims
KpUOTEepanuy MCHoNb3yloT 20 amukanbHBIX MepucTeM. ONBIT BBIMIOMHSIOT B 3 HOBTOpPHOCTAX (n= 60).
CratucTuueckylo 00paboTKy SKCIEPUMEHTANBHBIX JAHHBIX MPOBOISAT MO OOIIEHPUHITHIM METOAUKAM,
onricaHHBIM B rtocobuu I'.D. Jlakuna u B mporpamuom makere SYSTAT [72, 73].
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B pesynprare B mabopaTopuu KpHOCOXpaHEHHsI T€pMOILIa3Mbl yCTaHOBJIEHO, 4To 77,8 % o0pasuoB
si0JI0HU copTa «ATOpT AJeKkcaHap» mocie Kpuorepanuu ocBoboxaaercst ot ACLSV, ot ASPV — 44,4 %,
ot ApMV — 88,9 %. B iemom, 33,3 % TecTpoBaHHBIX 00PA3IOB ATOTO COPTa MOCIE KPHOTEPATUH HAJTHIHE
BUpYCOB He mokazanu [19]. V 66,7 % obpa3nos copra «Anopt Anekcanzap» gopma 5 mocie KpuoTepanuu
ACLSV He Obl1 00HapysxeH. Y copTta «Bocxom» mocie kpuotepanuu ACLSV He OblT HISHTH(DHUIIMPOBAH,
50 % o6pa3mnoB ObLTIH 0370pOBIEHBI OT BHpyca ASPV. bespupycHbiMEu y copra «CuHam AJTMaTHHCKHIDY
nocjae kpuorepanuu Obuto 25 % TectupoBaHHOTO Martepuana, ot Bupyca ACLSV osmopoBunocts 75 %
pactenuid, a ot Bupyca ASGV — 50 %. Y kmonoBoro noasost «Apm 18» popma 1 nannuue Bupyca ACLSV
rociie KpHOTepanuy He TOATBEPIUIOCE.

B menom, xpmorepamus — 3710 3((EKTHBHBIN MOAXOJ IS O3IOPOBICHUS PACTCHHUU SIOJOHU OT
BupycoB. B cpeanem 37,5 % TectupoBaHHOro Matepuana Oe3BupycHble. Kpuotepamusi He 0370poBHIa
TOJIbKO copT «PeHer JlaHmcOeprckuiiy, a y copra « AIOPT KPOBAaBO-KPACHBIM» GopMa 1 He yaanoch yaaauTh
Bupyc ACLSV. OTu pe3ynbTaThl HECKOJIBKO HIIKE, YeM y KapTodens, 0araTta, BAHOIPaaa, HO BBIIIE YeM y
ManuHbl U xmens Humulus lupulus [43, 4547, 49]. B cratee A. Nukari u Japyrux TOBOPHUTCS, YTO HE
BbIsIBIICHa 3()(EKTUBHOCTh METOJa KPHOTEpPAauUd MEPUCTEMHON KYJIBTYPBl XMENS IJsl ACTEKIHH BHpyca
ApMV, xorga B skcrepuMentax ydeHbix MBBP 88,9 % moGeroB copra «Amopt AlekcaHIp» Iocie
KpHOTepanuu ObUTH OCBOOOXKIEHBI OT BHpyca ApMV. Bo3MoxHO, mporecc 0310pOBICHUSI 3aBHCHT OT
YyBCTBHUTEJILHOCTH PACTEHUH K BUPycaM M OT CaMOro IITaMMa BHPYCa, TaK KakK MPOLEHT OCBOOOXKICHHS OT
BHPYCOB Y Pa3HbIX KYJIbTYp BapbHpYeET, K TOMY K€ IJII HEKOTOPHIX KyIbTyp TpeOyeTcss KOMOMHHMPOBATH
KPHOTEPAIHIO C TepMOTepanueii u xemorepamnuei [41, 49].

Xemomepanus unguyuposanuvix 0opazyos

XeMoTepanuio MPOBOAAT Ul HHOHUIMPOBAHHBIX BUPYCaMU pacTeHUi SOJIOHHU in Vitro, KyIbTUBUPYIOT
IO ISITh IITYK B KYJIBTYPaJbHBIX COCyJaX Ha MUTATEIbHON cpele Ul MUKPOKIOHAJIBHOTO Pa3MHOXKEHUS C
no0aBleHHEM NPOTUBOBHPYCHBIX TMpemaparoB. B KauecTBe NPOTHBOBUPYCHOTO TMpemapara MHOTHMH
HCCIIeIOBATEISIMUA  HCTIONb3yeTcst pubasupun (1-Oeta-pubodypanosmn-1H-1,2,4-rpuazon-3-kapOokcamun)
— CHUHTETUYECKHUI aHaJIOT I'yaHO3UHa, SBJIIOIIUNACSI MHIMOUTOPOM CHHTE3a HYKJIEHHOBBIX KHUCJIOT BUPYCOB.
OTOT npenapat NposaBisAeT cBor akTUBHOCTH U potuB PHK- n npotus /IHK-conepskamux Bupycos [45, 52,
74-76). PubaBupun ne Bnuser Ha cuHTe3 PHK B HOpManbHO (yHKIMOHMPYIOIIMX KJIETKaX PacTCHUH,
TTOCKOJIPKY HHTHOMPYET CEICKTUBHO TOJNBKO cuHTe3 BHpycHo PHK. Tem He MeHee Ha pa3BUTHE pacTCHUU
OH OKa3blBaeT YTHETAIOIee BO3/AEHCTBHE, KOTOPOE BO3PAcCTaeT C YBEIMYEHHEM €ro KOHLEHTpaluu B
MUTaTEJILHON cpesie. B m3ydeHHO# nuTeparype aBTOpHI MpeiaraloT KOHIEHTpauuio pudasupuna ot 20 go
100 mr/m; 4gamie Bcero oHa coctapisier 30 mr/a [45, 74]. Haubonee Bhicokast 3Q(GEKTUBHOCTh pHOaBUPHUHA
OblIa TIOKa3aHa B OTHOIICHUH BUPYCOB kKapTodest (Solanum tuberosum L.) [52, 75].

Hnsa s6monum xemotepanuio mpoBogun F. PaprStein, pactenus s6monm in vitro coprta Fragrance
KyJIbTUBHPOBAJIM Ha muTarenbHoi cpeae MC c pubaBupuroMm B koHmeHTpauuu 20 mr/m u 100 mr mo 4
HEeZenu JJIs Kaxaoro BapuanTa. BeisieneHo 76 % o3zmoposnenust ot BupycoB ASGV, ACLSV, ASPV [76].
OnHako ’KCIIEPUMEHTHI, IPOBECHHBIEC HA €IMHUYHBIX COPTAaX WM B OIPAaHUYEHHOM YHUCIIE, HE MOT'YT OBbITH
JOCTOBEPHBIMH, TaK KaK 3(QEKTHBHOCTH 03AO0POBIICHHS 3aBUCHT OT 0COOEHHOCTEH reHoTHIoB [45, 51, 75—
77].

Corpynaukamu BBP Taxoke JOCTUTHYTHI TOJIOKHUTEIBHBIE PE3yNIbTATHI 10 XEMOTEpariy SO0JI0HT —
100 % o0310poOBICHHUS B KYJIBTYpE in Vitro, SKCIIEPUMEHT TPOBEJACH sl 6 00pasloB, MOJydYeH MATEHT Ha
nzoOperenue [78]. B pe3ynabTare Bcex mpoleayp O3J0POBICHUS cO3aHa Oe3BUpYCHAs in Vitro KOJUICKIIHS,
KOTOPYIO B JaJIbHEHIIIEM MCIIOIb30BAIN Ul CO3/1aHUsI KpHOOaHKa U IOIy4eHHsI 03/J0OPOBJICHHBIX CAXKEHILIEB.
Ha nannbIii MOMEHT Oe3BUpYCHAast KOJUICKIHSI alTUKAIBHBIX MEPUCTEM S0JIOHH B KpHOOAaHKE HAaCUUTHIBaeT 74
o0pasia, BKIoYaonux 54 copra, 7 KIOHOBBIX OJABOEB U 13 nukopacTymux Gpopm.

Yxopenenue 6 kynomype in vitro 6e36upycHvix acenmuueckux oopazyos

Creyionym 3TanoM B TpoIieype MOTydeHHUs] 03I0POBICHHBIX Ca)KEHIIEB SBIISIETCSI PH3OTEHE3 B KYJIb-
Type in vitro — OJuH 13 HanboJiee CIOKHBIX mporeccoB. OCHOBHBIC TPYAHOCTH 3TOTO MPOIIEcca 3aKIoya-
IOTCSL B TOM, 4TO 0€3 HCIOIb30BaHMs (PUTOTOPMOHOB TPYIIIBI ayKCHHOB Y TIOOETOB i1 Vitro KOpHU He o0pa-
3y10Tcsi. B TO ke Bpems TOPMOHBI, B COCTaBEe MUTATELHONW CpPEIbl, MOTYT BBI3BAaTh, HAIIPIMEp, Pa3pacTaHue
KaJllyca, 4TO, B CBOIO OU€peib, HEXKENATEeIbHO IS MUKPOKIOHANBHOTO pasMHoxkenus [79]. Kpome toro,
MPOLIECC PU30TEHE3a 3aBUCUT OT I'CHOTUIIA PACTEHUS, KOHCUCTCHLIMY MUTATEIbHOM Cpelbl, HA KOTOPOH UIET
MPOIIECC PU30TeHEe3a, €€ MUHEPATHLHOTO COCTaBa, KOHIEHTPAIMH B HEH yTIIeBOAOB, BUJA M KOHIICHTPAINH
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ayKCHHA, COOTHOIIICHUSI ayKCUHOB C IIUTOKWHUHAMH, TIPUCYTCTBUS B MUTATCILHONW CPEJIE BEIIECTB (PEHOIIb-
HOW TIPUPOJBI, [UIUTEIBHOCTH CyOKYJIBTHBUPOBAHNUS, YPOBHS OCBEIIEHHOCTH, TEMIIEPATYPHI U psiia APYTUX
¢dakTopoB. Hapsiny ¢ ¢putoropmoHamu, CyIecTBeHHas! POJIb B MPOIECCe PU3OTEHE3a MPUHAUICKHUT YTIICBO-
JlaM |, B YaCTHOCTH, Caxapo3e, HalpuMep, eCIIH caXxapo3y He T00ABIATh B MUTATEIBHYIO CPEILy, TO JAXKE IO
BozneticteueM MK kopuu He 3aknaapiBatoTcs. Kanaackue uccnenoarenu C. Chong u E.—C. Pua mokaza-
7Y, 9YTO ONTHMAaJFHOW KOHIIEHTpPAIllMel caxapo3bl B MUTATENFHON Cpefie I pU30TeHe3a KJIOHOBOTO TOBOS
si6ouu OttaBa-3 sBisiercs 30 /i [80]. MHorue aBTOpHI, co00Ias o nosoxutensHoM Biusaun UMK, YK
n HYK 1is monydeHust KopHel B KyJIbType in vitro, peKOMEHIYIOT 2—4-KpaTHoe pa30aBieHue OCHOBBI MTUTA-
tenpHOM cpenst MC [81, 82].

B JlabopaTopun kpumocoxpaHeHus: repmoruiazMbl MBBP TecTtupoBanbl cieayromue BapHaHTHl ITHTA-
TEIBHBIX Cpef A ykopeHeHus: 1) Y2 MC, 1,25 r/n mxenpaiita, 4 v/n arapa, pH 5,7 (Bapuant 1); 2) 2 MC,
1,25 r/n mxenpaiita, 4 r/n arapa, pH 5,7 + mpenBapureiabHOE BBIACpKHUBaHHE B pacTBope ¢ 20 Mmr/a
napomtykcycHolt kucnotel (MYK)(Sigma-Aldrich) B Teuenne 16 u (Bapuanrt 2); 3) 2 MC, 1,25 /i mxen-
paiita, 4 /i arapa, pH 5,7, + npenBapurensHoe BolnepxuBanue B pactsope ¢ 20 mr/n UMK B teuenue 16 u
(Bapuant 3); 4) Y2 MC, 1,25 /i mxenpaiira, 4 r/n arapa, pH 5,7 + 0,25 mr/n UYVK (Bapuanrt 4); 5) /2 MC,
1,25 r/n mxenpaiita, 4 r/n arapa, pH 5,7 + 0,25 mr/n UMK (BapuanT 5) [54]. YcraHoBieHO, uTO Hauboiee
ONTUMANIBHOHN (YIPOIIECHHON B NMPHUTOTOBJICHHUU) SIBIIICTCS MUTATENIbHAS cpeia (BapuaHT 5), MUTAaTeIbHbBIC
CPEeIbl: BApUAHTHI 2—4 TaK:Ke TOJXOMAT I PU30TCHE3a B KAUECTBE aIbTCPHATHBEI.

Ilepesoo 0300posnennvix 00pasyos s6a0HU 8 NOYBEHHDIL CYOCmpam,
adanmayusi NOIYYEHHBIX CANCEHYEB K MENTUUHBIM YCI0GUAM

B npousBosacTBE CaykeHIEB OMH U3 CaMbIX CIOKHBIX 3TAllOB — 3TO MPOIECC MEPEHOCa YKOPEHEHHBIX
MIPOOUPOYHBIX paCTEHUH M3 CTEPIIIBHBIX YCIIOBUH B IOYBEHHBIN cyOcTpaT. Ha amamrariiio pacTeHUH B MOY-
BEHHOM CyOCTpaTe BIUSIOT Takue Qu3udeckue GpaxTopsl, Kak pH, TemmnepaTypa, BIaXXHOCTh BO3TyXa, OCBe-
LICHUE U ApYTHUE, IOSTOMY IS KaXKI0W KyJIbTYPbl ONTHMHU3ALHIO MPIKUBAEMOCTH HY>KHO MPOBOIUTH UHAM-
BuayansHO. O030p JHMTEpaTypbl BBISBWI, YTO B KayecTBE KOMIIOHEHTOB I'PYHTa HMCIHOJB3YIOT Pa3IHuHbIC
CyOCTpaThl: TOTOBBIE CMECH TI0YB, YePHO3EM, TOP(, MEPIIUT, BEPMHUKYJIIHT, NIECOK, IIeOCHKa, OMMWIKH U T.I1. B
pa3IMYHBIX couyeTaHUsX W mpomnopuusax [18, 36]. B mocineanee BpeMs MHOTHE aBTOPHI PEKOMEHIYIOT HC-
MOJIb30BATh TOTOBYIO TIOYBEHHYIO CMECh, B COCTaB KOTOPOH BXOJAT CTEPUIILHBIN IIECOK U OMOTyMyc, colep-
KAIIYIO JUIS AKU3HEACATEIbHOCTH PACTEHUS BCe HEOOXOAUMBIE AIeMeHTHI. [10I0KUTeThHBIM MOMEHTOM SB-
JIIETCS U TO, UTO ITOT CyOCTpaT He TpeOyeT MOTOTHUTEIHPHOU 00pabOTKH, a 3TO SKOHOMUT BPEMS U CPEJICTBA
[83].

B mpouecce amantanuy kK TOYBEHHOMY CyOCTpaTy pacTeHHS MCHBITHIBAIOT CTPECC, KOTOPBIM MPOSBIS-
eTcs B 3aMEJICHUH POCTA, MOTEMHEHUH, 3aChIXaHHU U COPACHIBAHUY JINCTHEB, B PE3YJIBTATE YEro OOJNBIINH-
CTBO pacTeHU# "acTo morudaet. [Ipy BEISCHEHHH MPUYKH, BHI3BIBAIOIIUX THOETb PACTUTENBHOTO MaTepraia
MIPY TIepecajKe B MOYBY, BBIABICHO, YTO Y in1 Vitro pacTeHUH, BEIPAIIEHHBIX BHYTPU KyJIbTYPaIbHBIX COCYA0B
B ycnoBusx nodtu 100-mpomeHTHOM BIaXXHOCTH BO3/AyXa, HIMPOKO OTKPBITHI YCThHIA. B TeueHHe mepBbIX
HECKOJIbKHX CYTOK TIOCJIe TIepecagky PacTeHUI MPOUCXOJUT MOTePs OOIBIIOTO KOTMIECTBA BOJBI B IUCTHIX,
TaKk KaK yCThHUIIA TaK K€ OCTaroTcs OTKPBIThIMU [84]. Kpome Toro, HapylieHO MOTJIOMIEHHE BOABI U MUHE-
PaNBHBIX COJIEH W3 MOYBBI, TaK KaK KOPHU in Vifro paCTeHHWH MPAKTUYECKH HE MMEIOT KOPHEBBIX BOJIOCKOB.
CrenoBatenbHO, TPH Mepecajike B MOYBY HU3Kas MOTJIOTUTEIbHAS CIIOCOOHOCTh KOPHEW M BBICOKAsl TpaHC-
MUPALHS JTUCTHEB BBI3BIBACT THOEIb PACTEHHH.

Cotpyanukamu JlabopaTopun kprocoxpaneHus: repmoriasmMel UBBP paspabotansl U onTUMU3NpOBa-
HBbl OMOTEXHOJIOTHYECKHE MPHUEMBI IepeHoca, afaNnTalliid W BhIPANINBAHUA yKOPEHEHHBIX PETeHEPaHTOB B
MOYBEHHOM cyOcTpare [54]. B kauecTBe rpyHTa Hcmonbp3yrorces: 1) mouBeHHbIH cyOcTpar «I OTOBBIH TPYHT
YHHUBEPCAJIbHBII», COACpPKAIINN CTEPUIBbHBIA MEeCOK U Omorymyc ciexmyromero cocrara: a3or (NH;+NO;)
20-250; docdop (P,Os) 100-500; kammii (K,O) 100-500; kanbrmii (CaO) 1000-6000; marauit (MgO) 500—
3000; xxene3o (Fe,O3) 50-250 u mepmut (Mr Ha 100 T cyxoro BemecTBa) (BapuanT 1); 2) cMeCh CTEpPHILHOTO
yepHo3eMma ¢ nepauroM 20:1 (Bapuant 2);3) B cMech 1/1 roTOBOro mo4BeHHOTO cyOCTpaTa M CTEPHIBHOTO
yepHo3eMa (BapuaHT 3); 4) cMmech depHO3ema, Top(da, MepiauTa B MPOLEHTHOM cooTHomeHuu: 50:40:10
(BapuanT 4). B pe3ynbraTe yCTaHOBIEHO, YTO CaMbIil BEICOKHU MPOIEeHT aganTanud — 90 % ObuT BIABICH
MIPY UCTIONB30BaHNU 4 BapHaHTa MMOYBEHHOTO cyOcTpaTa.

Jns mydined npryXKUBaeMOCTH PacTUTEIBHOTO MaTepuaia B TPyHTE MOOETH MOMELIAIOT B MOJUITHIIC-
HOBBIE KOHTeHHEpH! (250 MIT) ¢ TOYBEHHBIM CYOCTPAaTOM B JIYHKY C BIQKHBIM CTEPHUIHLHBIM TIEPIUTOM W Ha-
KPBIBAIOT MPO3PaYHBIM IJIACTUKOBBIM KOJIAKOM WM B MUHMIIAPHUK (HapHHUK, OOTSHYTBHIH MOJIMITHICHOM
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50x150 cm), 94TOOBI OCTAHOBUTH UCTIapeHKE Biard. Konmaku v IiieHKy MUHHIIAPHUKA TTEPHOANYECKH OTKPHI-
BaroT Ha 10—15 MuH, YTOOBI IIPOBETPUBAHUE MPEIATCTBOBAIO 00Pa30BaHHUIO IIECEHH M 3aTHUBAHUIO KOPHEH.
[TepByro Hememo0 yKOPEHEHHBIE pETeHEPaHTHl aManTHPYIOT B CBETOKYJIbTYpalbHON KoMHaTe Tpu 24+1°C,
oceemenHocts 40 pE-m™'s”, 16-uacoBoii oronepuon. [anee caxeHIbl HEPEHOCAT B TEILTHILY, IS Jallb-
He#men aganatanuu npu temmeparype ot 15°C no 30°C, BmaxHocTs 40 % Tpu eCTECTBEHHOM OCBEILICHHUH.
JUIMTEeNbHOCTh aJalTalnyy COCTaBIseT OT 3 A0 6 Henenb, MOCe Yero KOJMakd yOuparoT COBCEM WU KOH-
TEHHEep ¢ Ca’KEHIIEM MEPEHOCAT U3 MUHHUIIAPHUKA B TEILIUILY.

[Tocne agantanuu 6€3BUPYCHBIX CAXKEHIICB K TETUIMYHBIM YCIOBHUSIM OMOTEXHOJIOTHUYECKas 4acTh paboT
3akaHunBaeTcs. HacTymaeT stan mepeHoca M afjanTalydd pacTUTEIFHOTO MaTepraia K MOJIEBBIM yCIOBHSIM.
Jlist 9TOTO amanTHpPOBaHHBIE TETUIMYHBIC CAXKCHITHI HEOOXOIMMO TepeaaTh B KpecThIHCKue ((pepmepckue)
xo3stiicTBa. KITOHOBEIE TIOJIBOM HA TaHHOM 3Tarle TOTOBBI K BHICAJIKE B OTKPBITHIN TPYHT, JAJII COPTOBOTO Ma-
Tepuaja CHadaia, o HEoOXOIUMOCTH, MOJKHA OBITH MPOBEICHA OKyIHpoBKa. Ilo mpoummectBuu 2—3 yer
WHTEHCHUBHBIN caJl HAYHET IUI0OHOIICHHE.

Baxnouenue

Takum obpazom, B mepuon ¢ 2003 mo 2021 rr. B JlabopaTopum KpHOCOXpaHEHHS TepMOILIa3MEI
MIPOBEJICHB OMOTEXHOIOTUIECKHE paOOTHI, B PE3yIbTaTe KOTOPHIX OTPAOOTaHBI METOJUKN BBECHHS B KYJIb-
Typy in Vitro MHKpPOKIOHAJIBHOTO Pa3MHOKEHHS W KPHUOKOHCEPBAIMM PA3IHYHBIX IUIOAOBBIX, OpPEXO-
TUTO/IHBIX, SITOAHBIX, OBOIIHBIX W IPYTrUX KyJIbTyp. B ToM uncie cozgana acenTudeckas in vitro KOJUISKIUS
COPTOB, KIIOHOBBIX ITOJBOEB, TUKOPACTYIIUX (opM sS0710HN. ONTUMU3UPOBAH TIOTHBIN ITUKIT ITOTYICHHS 0e3-
BHUPYCHBIX Ca)XKCHIIEB SIOJIOHU, OT BBENIEHUS B KYJIBTYpY in Vitro IO TIepeHOca CaXeHIIEB B TPYHT. B nmanb-
He#meM, in vitro KOJIJIEKIUS U MOJIyYeHHbIE 030POBICHHBIE CAXKEHIIBI MOTYT OBITh MCIOJIBb30BaHBI B HAYyY-
HBIX UCCIIEOBAHUAX [T CO3aHMs KproOaHKa, a TaKkKe I MOTydeHHs CYIepITUTHOTO MTOABOWHOTO H TIPH-
BOWHOTO MarepHaia, KOTOPEIi, B CBOIO O04Yepe/ib, MOXKET MPUMEHSATHCS (DEPMEPCKUMU XO3IHCTBAMH IS BO-
BJICUCHHS B CEJIEKLIMOHHBIN MPOIECC MO yAYUIICHHIO CYIIESCTBYIOIMIMX U CO3AaHUIO HOBBIX COPTOB, a TaKKe
TUIsL MEKAYHAPOIHOTO 0OMEHA TeHETHYECKHMU PECYPCaMH.

B craTthe u3nokeHa mocae10BaTeabHOCTh ATAMOB 0 IPOU3BOJICTBY O3[I0OPOBIEHHBIX CAXKEHIIEB SIOJOHU.
[Tonmy4yenHsie pa3pabOTKH MOTYT PELIUTh MPOoOIeMy HachlaeMocTH pbiHKa Pecryonuku Kazaxcran kauect-
BEHHBIM OTEUECTBEHHBIM 0OE3BHPYCHBIM BBICOKOYPOXaWHBIM MOCAJ0UYHBIM MaTepuanoM s0iaouu. [Ipoasmxe-
HUE pealn3aliy Ha PHIHKE Ca)XCHIIEB, MOJYYEHHBIX OMOTEXHOJIOTHYECKHM ITyTEM, MO3BOJHUT OOECIEYHThH
HAaceJICHUE CTPaHbl SKOJOTMUECKHA YUCTON OT€UECTBEHHOM IUIOJIOBOM MPOAYKIIUENH C BHICOKUMH TOBapHBIMU
KadecTBaMH.

@uHchupoeaHue

Cmamos 1615emcsi pe3yibmamom MHO2OIeMHUX UCCAe008aHull, nposooumsix 8 UBBP npu ¢gunancosoii
noooepoicke Pecnybnuxanckou nayuno-mexnuueckou npoepammul (2006-2008 ze.), I[Ipoepammol ghynoamen-
manvuwix uccredosanuti PK (2003—2008 22.), Mexcoynapoonoeo nayuno-mexunuueckozo yewmpa (2002-2008
ee.), llpoexma epanmosoeo unancuposanus 0491/I'd3 (2013-2015 22.), [lpoexma epanma KoMmMepYuaiu-
sayuu 0116—17-I'K (2017-2020 22.). Ilpoexm epanma KomMmepyuaiuzayul oCywecmesinemcs 8 pamxkax pea-
AU3AYUY 2PAHMO0B020 PuHancuposanusi kommepyuanusayuu PHHT]], ¢unancupyemoco 3a cuem OeHedlCHbIX
cpeocms I'Y Komumema nayku Munucmepcmea oopazosanus u nayku PK.
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H.B. Pomananosa, C.B. Kymnapenko

Bupyccoi3 anma kemeTTepid aJdyAblH OMOTEXHOJIOTHSACHI

lony makanaza OMOTEXHOJOTMSUIBIK SMICTEpAl KOJIIaHa OTBIPBIM, cay ajiMa KeUIeTTepiH eHipy OoifbiHIIa
JKYMBICTap/IbIH Ke3eKTi Ke3eHaepi aHblK KepcerinreH. KpuokoHcepBausHbIH (KPHOTEPENus), XeMOTepanus,
BUPYCTapIbl aHBIKTay[IbIH OapiblK Ke3eHJepiHe apHalFaH KOPEKTIK OpTallaplblH KYpaMbl, in Vitro
KyJIbTypachlHa €HTi3y oficTepi, MHKPOKJIAHAIIBI KOOEHTy, in Vitro >karmaiblHAa TaMBIPIAHIBIPY >KOHE
ociMIIK MaTepHallbIH TONBIpaK cyOcTpaTblHa Oelimuey ychHbUIFaH. HoTipkeciHme OHOTEXHOIOTHSIIBIK
ozicTepAi KoiJaHa OTBIPHIN, BUPYCCHI3 in vitro Malus domestica Borkh. men M. sieversii Ledeb. M. Roem.,
KoJUTeKLuUsChl Kypblibil (+ 23-25°C) xone (+ 4 °C) TemnepaTypala cakTaibHaAbL. Exenri sxoHe TayapiiblkK
Oaraibl COPTTap/bIH, KJIOHIbl TENITYLIHIH amnuKajbAbl MEpUCTEMalapblH, COHIal-aK >kabaiibl amma
¢dopmainapsit -196 °C cyifbIK a30TTarbl KPHOKOHCEPBALMSIAY OChI Oaraibl OCIMIK MaTepUaiblH y3aK yaKbIT
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CaKTayFa MYMKIHIIK Oepe OTBIPbIN XoHE KakeT OOJIFaH jKaFiai[a KYpbUIFaH KPUOKOJUIEKUMSHBI CEJICKIHS
nporuecinae maiinananyra 6onaabl. ArpOOHEPKSCINTIK KeuleH CyOBbeKTiiepi BHPYCCHI3 TEINITY JKOHE anMma
COPTTapbIH CYNEPIIUTAIBIK KJIACTAaFbl OTHIPFBI3Y MaTepHUalbIMCH KOJIJAAHA anajbl, OyJI JKaJIbl JKeprilikTi
MMUTOMHHKTIH JaMybIHa YJIeC KOCA/IbI.

Kinm coe30ep: Malus, in vitro KOJIIEKIHACHL, KPUO KOHE XeMOTEpaIus, KpuoOaHK, CYIIEPIIUTAIBIK KOIICTTEP.

N.V. Romadanova, S.V. Kushnarenko

Biotechnology for obtaining virus-free apple planting stocks

The review describes the successive stages of work on the production of virus-free apple planting stocks us-
ing biotechnology methods. Compositions of nutrient media, duration and temperature regime of plant mate-
rial treatment, and other details for all stages of cryopreservation (cryotherapy), chemotherapy, detection of
viruses are presented, methods of in vitro initiation, micropropagation, in vitro rooting and adaptation of plant
material to the soil substrate are discussed. Virus-free collection of Malus domestica Borkh. and M. sieversii
Ledeb. M. Roem. is preserved by in vitro culture and cold storage (+4 °C). Cryopreservation of shoot tips of
apple historic cultivars and wild forms in liquid nitrogen at -196° will preserve this valuable material for a
long time and, if necessary, can be used in breeding. Virus-free apple rootstocks and cultivars will be availa-
ble to provide planting material of a super-elite class for local nurseries and in general will promote the de-
velopment of the domestic nursery.

Keywords: Malus, in vitro collection, cryo- and chemotherapy, cryobank, super-elite planting stocks.
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Resources of Rheum tataricum on the territory of Atyrau region

Rheum tataricum is a valuable medicinal plant, the underground organs of which are used in folk medicine.
This article is devoted to the study of the resources of Rheum tataricum in the previously unsearched Atyrau
region. The article presents the results of field surveys of steppe and desert territories of the Atyrau region
with the identification of typical communities with the participation of Rheum tataricum and the determina-
tion of industrially valuable thickets. According to the results of field work, 12 populations with the participa-
tion of the Tatar rhubarb were identified. 3 industrial sites with a total area of 4,006 hectares were identified.
The yield of raw root materials ranged from 7,320 to 11,240 kg/hectare. The total operational reserve
amounted to 36,592 tons, and the volume of possible collection of raw materials — 5,489 tons. The obtained
data indicates the possibility of industrial procurement of raw materials for the production of medicinal prod-
ucts.

Keywords: Rheum tataricum L., medicinal plant, resource, population, raw material, harvest.

Introduction

The study of the plant resources is a topical task of modernity. Generally, more than 5500 species of
vascular plants grow on the territory of Republic of Kazakhstan [1], among them 1000-1200 species with
proven and potential medicinal properties [2].

Rheum tataricum L. (Polygonaceae family) is perennial herbal plant with early circle of vegetation
(from March till May) [3]. It is endemic to desert and steppe zones of Central Asia, grows on steppe slopes
of lowland [4], forming thickets on highly compacted and saline gray-brown and gray-earth soils.

The roots of Rheum tataricum include polysaccharides, organic acids, phenols, carotene, vitamin C,
tannins, antrachinones, amines, fat oils with different biological activity [5, 6, 7]. Accordingly, in folk medi-
cine decoction of the roots and fruits of Rheum tataricum is used as a hemostatic agent for internal bleeding,
as an anti-fever agent, as an astringent or laxative in gastric diseases, and ash — for scarring wounds. It is
potential source for preparation, antioxidant, antitumor and P-vitamin activity [8, 9].

Earlier the plant resources of Rheum tataricum are studied in Southern and South-Eastern Kazakhstan
[4, 10], bit investigation of raw material in the Western Kazakhstan is not conducted.

The purpose of present study is to determine spreading and resources of underground parts of Rheum
tataricum at the territory of Atyrau region.

Materials and methodology

Object of the study is natural populations of Rheum tataricum at the territory of Atyrau region. The rhi-
zome is vertical, strong, with old dark brown, young darkish vaginas; stems are usually 2-3, strong, fur-
rowed, glabrous, hollow, branching from the middle, with branches deviating initially at an angle of 40°, and
subsequently downward; leaves up to 35 cm long and 50 cm wide, rounded, heart-shaped at the base, with 3
main prominent veins, below, together with the petiole, covered with small trichomes, glabrous above; inflo-
rescence spherical-panicle; flowers with 5 identical perianth lobes, 3 mm long, yellowish, with 3—-5 brown
veins; fruits 10—-12 mm long and 8—10 mm wide; nuts are back-narrow-ovate, at the apex island. Dark brown,
1-1.5 mm wide, dark red-brown, heart-shaped below, tapering upward, with a vein along the edge of the
wing; perianth lobes pressed against the fruit (Fig. 1).

Field surveys covering the steppe and desert territories of the region are conducted in May 2021
(Tab. 1). On natural populations, the species composition of communities was described, the main dominants
and components are determined; the phases of phenological development of individual species, their living
conditions, abundance (according to the Drude scale) were determined [11-13].
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Figure 1. Exterior of Rheum tataricum, phase beginning of fructification

Table 1
Survey points in the field of Atyrau region
. GPS-coordinates

Ne Location north latitude east longitude
1 15 km on west from settlement Mahambet, clay plain 47457243 E 51°29°52”
2 | Surroundings of wintering Bolek, plain 47°45°777” 51%25°608”
3 | Northern coast of lake Inder, lowland 48°31°987" 5157°393”
4 | Western coast of lake Inder, lowland 48°31°449” 51°51°572>
5 | 30 km from lake Inder, plain 48°30°564" 522°733”
6 | Otpan Mount, lowland 47°35°55” 54%35°475”
7 | Plain between settlements Sagyz and Myaly 48"36°476” 54%13°547”
8 | Hills Bekarys-Ata 47°23°152” 54%27°591
9 | Plain between settlements Makat and Mukur 47°43°305” 53%33°216”
10 | Mount Imankara, plain 47°19°496” 54°22°1217
11 | 10 km on south from Mount Imankara, plain 47217244 54924°115”
12 | 20 km from settlement Dossor, steppe 4729°335” 53%9°204°";

For industrial-valuable thickets, the area, yield of roots is estimated, on the basis of which the produc-
tion reserve and the volume of possible raw material collection are calculated [14, 15].
The obtained data were processed statistically [16].

Results and discussion

The species is an ephemeroid, in the spring it forms extensive thickets in the Atyrau region, ending its
growing season by mid-late May. Populations with the participation of the species are described at the fol-
lowing points: plains between the settlements Sagyz, Makat, Mukur and Myaly; Bekarys-Ata hills, 15 km on
the west of the settlements Mahambet; Bolek, near lake Inder with adjacent clay plains; Mount Imankara
with environs, single thickets between the sandy massifs of Arakum and the settlement Kulsary.

Numerous points of discovery of communities with the participation of the Tatar rhubarb in the Atyrau
region were noted. Rhubarb is part of the following communities (populations):

-Eremopyrum bonaepartis — Artemisia terra-albae — Herba xerophytica 15 km on west from settle-
ment Mahambet and in surrounding of Lake Inder as a component;

-Poa bulbosa — Artemisia terrae-albae — Herba xerophytica in surroundings of wintering Bolek as a
component;

-Rheum tataricum — Herba xerophytica on clay plain 30 km from Lake Inder as a dominant;

-Limonium suffruticosus — Atraphaxia spinosa in surrounding of Mount Imankara as a component;
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-Spiraea hypericifolia — Agropyron fragile — Herba xerophytica 30 km from Mount Imankara as a
component;

-Rumex crispus — Herba xerophytica in hills Bekarys-Ata as a component;

-Artemisia terrae-albae — Ceratocarpus arenarius in surroundings of Mount Otpan as a component;

-Anabasis aphylla — Ceratocarpus arenarius in surroundings of Mount Otpan as a component;

-Medicago caerulea — Herba xerophytica on the plain between settlements Sagyz and Myaly as a
component;

-Calamagrostis epigeios — Alhagi pseudoalhagi on the plain between settlements Makat and Mukur as
a component;

-Poa bulbosa — Artemisia terrae-albae — Herba xerophytica in surrounding of Lake Inder as a com-
ponent;

-Artemisia terrae-albae — Tamarix elongata on a plain 20 km from settlement Dossor.

Rheum tataricum forms significant thickets on a plain 30 km from Lake Inder as part of a diverse-
rhubarb community. Longevity in the community is not expressed. Species composition not rich — 12—14
species, including Artemisia terrae-albae with abundance sol, Eremopyrum triticeum with abundance sol,
Lepidium perfoliatum with abundance sol, Descurainia sophia with abundance sp-sol, Agropyron
desertorum with abundance sol and other.

The territory is a plain with a slight difference in heights. Soils are dark brown, loamy. The mode of nu-
trition is atmospheric precipitation, groundwater; natural runoff of precipitation in decrease. The total projec-
tive cover in the community was 55-60 %. The territory is actively used for grazing livestock, as a result of
overpopulation it causes a violation of the vegetation cover, expressed by 15-20 %. Rhubarb forms an abun-
dance of cop2-cop3; the vitality of the species is 2-3 points.

The area of community thickets with the participation of Rheum tataricum is 1316 hectares with a total
area of 2400 hectares (Tab. 2). The stock density was from 1.0 to 2.2 specimen/m’. The yield was 11,240
kg/ha based on dry weight. The exploitation reserve is estimated at 14,792 tons, the volume of possible an-
nual harvests of air-dry raw materials is 2,219 tons.

Table 2
Raw materials resources of Rheum tataricum on the territory of Atyrau region (on air-dry weight)
. Square, ha Crop yield, | Exploitation | Volume of possible
Place of thicket total V\(}ith studied species k%/}llla resIZ:rve, ton | annual harvlzsts, ton
Clay plain in 30 km from 2,400 1,316 11,240 14,792 2,219
Lake Inder
The plain between settle- 1,540 0,950 9,540 9,063 1,360
ments Makat and Mukur
The plain in surrounding of 3,120 1,740 7,320 12,737 1,910
settlement Mahambet
Total: 7,060 4,006 36,592 5,489

The second industrial site is marked on the clay plain between the villages Makat and Mukur. The soils
are brown, clay; the total projective cover is 50-55%; humidity is provided by precipitation and natural run-
off. The species composition of the community is represented by 19-21 species, of which Alhagi
pseudoalhagi dominant species with abundance copl, Calamagrostis epigeios with abundance cop-sp, Arte-
misia terrae-albae with abundance — sp-cop, Rheum tataricum — sp-cop, Poa bulbosa with abundance sp-
sol, Lepidium perfoliatum with abundance sol, Descurainia sophia with abundance sol, Peganum harmala
with abundance sol and other.

Plants form 2 tiers of vegetation: the upper (up to 80—90 cm high) consists of Calamagrostis epigeios,
Artemisia scopaeformis, Alhagi pseudoalhagi; the lower (up to 30—40 cm high) is represented by low grass-
es, among which Rheum tataricum, Lepidium perfoliatum, Tanacetum santolina, Poa bulnbosa, Artemisia
terrae-albae, Peganum harmala and others. The territory is used for grazing livestock, the degree of disturb-
ance of the vegetation cover is 20-25%.

The total area of the thicket was 16540 hectares, of which 950 hectares are directly occupied by the
Rheum tataricum (Tab. 2). The yield was 9,540 kg/hectare. The exploitation reserve is estimated at 9,063
tons, the volume of possible collection of raw materials is 1,360 tons.
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A third industrial overgrowth was identified in the vicinity of settlement Mahambet. The territory is
represented by a clay plain with an alternation of brown and light chestnut soils. The total projective cover
was 30-40%, vegetation degradation was noted by 20-25% due to grazing.

20-25 species are identified in the vegetation cover, of which dominant species — Artemisia terra-
albae with abundant — copl-cop2, co-dominant — Eremopyrum bonaepartis with abundant — copl. Other
members of vegetation are: Rheum tataricum — sp, Lepidium perfoliatum with abundance sol, Peganum
harmala with abundance sol, Ferula nuda — sol, Camphorosma lessingii — sol, Lappula spinoseras — sol,
Sisimbrium loeselii — un-sol and others.

Tiers in this area are not expressed. The area of the thicket amounted to 3120 hectares, of which 1740
hectares are occupied by Rheum tataricum. Yield is estimated at 7320 kg/hectare. The operational reserve
was estimated at 12737 tons, the volume of possible collection of raw materials is 1910 tons.

The total area of thickets with the participation of Rheum tataricum amounted to 4,006 hectares, the to-
tal exploitation reserve is determined in 36,592 tons, the volume of possible collection of raw materials —
5,489 tons.

The obtained data show sufficient potential of the given medicinal plant for organization of industrial
collection for production of phytopreparations based on its raw material.

Conclusion

Thus, on the territory of the Atyrau region, 12 types of communities were identified with the participa-
tion of Rheum tataricum, confined to the steppe and desert sections of the region.

Three thickets have industrial potential for harvesting raw materials of underground organs of this type.
It was determined that the total area of industrial thickets was 4,006 hectares, the total exploitation reserve is
determined in 36,592 tons, the volume of possible collection of raw materials — 5,489 tons.

The results can be used to organize raw materials of a medicinal plant.
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M.C. CarsingsikoBa, A.A. UmanbaeBa, A.b. Jlykmanos, I'.I'. ['acanoBa

Rheum tataricum pecypcrapbl ATbIpay 00JIbICHI ayMaFrbIHIA

Tatap KbI3rangarbIHbIH JKEPACThl OPraHAapPhl XaIbIK MEAMLMHACHIH/A KOJIIAaHBUIATBIH KYH/IBI IOPITIK 6CIMIK
Gonbin  TaObLIAABI. By 3eprrey OypblH 3epTTenMereH oHipaeri — ATbipay OOJIBICHIHAAFbI TaTap
KbI3FaJIIaFbIHBIH PECYPCTAphIH 3epTTeyre apHainFaH. Makanana ATeIpay OOJIBICHIHBIH JaIaiblK KOHE IeNeHT
ayMaKTapbIHIarbl JajajblK 3epTTey HOTIbKelepi KenripinreH. JlamaiblK >KYMBICTApABIH KOPBITHIHIIBICHI
OoiiprHma 12 TapaneiMbl aHbIKTanmbl. JKammer aynmaner 4006 rextap OonaThiH 3 ©OHEPKACINTIK ydacke
TaObu1ibl. TaMblp MIMKI3aTBIHBIH OHIMIUTITT TrektapbiHa 7320-meH 11240 xr-ra geitin Gommel. JKamsr
naiianany Kopbl 36592 TOHHaHbBI, al IIMKI3aTThl JKHHAY MYMKiHOIri 5489 TOHHAHBI Kypazabl. AJBIHFAH
JepeKTep JopiiK mpenapaTTapAbl OHAIPY YLIIH MIKKi3aTThl OHEPKACINTIK JaliblHIay MYMKIHIITIH KepceTei.

Kinm co3dep: Rheum tataricum L., napinik eciMIix, pecypc, MOmyJisiius, OCIMIIK IHKI3aThl, OHIM.

M.C. CarpingsikoBa, A.A. Iman6aeBa, A.b. Jlykmanos, I'.I'. ['acanoBa

Pecypcobl Rheum tataricum Ha TeppuTOPUM ATHIPAYCKO# 00/1aCTH

PeBenb Tartapckuil sABIAETCS LEHHBIM JIEKAPCTBEHHBIM PAaCTEHUEM, IOJ3EMHBIC OpPraHbl KOTOPOrO HaXOIAT
NIpUMEHEHHUE B HAPOJHOHM MeaunuHe. JlaHHOE HcCleJ0BaHUEe MOCBALICHO U3YUYEHHIO PECYPCOB PEBEHS TaTap-
CKOTo B paHee He 00ClIe[OBaHHOM PernoHe — AThbIpayckoil obnactu. B craTtee mpuBeieHbI pe3ynbTaThl MO-
JIEBBIX 00CIIe0BaHNUI CTEMHBIX U MYCTBIHHBIX TEPPUTOPUI ATBIpayCKOH 0OIACTH C BBISIBIEHHEM THIHUYHBIX
COOOIIECTB C YYacTHEM PEBEHS TaTapCKOTO M OMpeleleHHs MPOMBIIIIEHHO-IIEHHBIX 3apocneil. Ilo utoram
MOJIEBBIX paboT BBIABIEHB! 12 MOMyNALMNA C ydacTHEeM peBeHs Tartapckoro. OmpeneneHs! 3 MPOMBIIIICHHBIX
y4JacTKa ¢ COBOKYHHOH Iuromanpio 4006 ra. YposkalHOCTH CBIpBsI KOpHEH komebamack ot 7320 mo 11240
kr/ra. OOIIU SKCIUTyaTallMOHHBIH 3amac coctaBui 36592 T, a 00beM BO3MOKHOTO cOopa chipbs — 5489 T.
IlomydeHHble JaHHBIE CBUIETENBCTBYIOT O BO3MOXKHOCTU IIPOMBIIITICHHON 3arOTOBKH ChIPbS IS IIPOU3BOJ-
CTBa JICKAPCTBEHHBIX IIPENApaTOB.

Kniouesvie cnosa: Rheum tataricum L., ITekapcTBEHHOE PAaCTCHHE, PECypcC, MOMYJNSLUS, PACTH-
TENLHOE CHIPbE, YPOXKaH.
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KeTnen TaybiHiarbl BUTTPOK payFalibIHbIH
(Rheum wittrockii) 6M010THUSAJIBIK epeKLIeNdikTepi

Maxkanana Kernen Taypinaarbl Buttpok payraiusiabie (Rheum wittrockii) GHMONOTHSUIBIK €peKLIeTiKTepi
Typasbl MOJIIMETTEp KeNTipinreH. 3epTrey MakcaTsl — KeTIeH TaybIHBIH CONTYCTIK IIaTKAIAAPBIHAA JKOHE
Tay NIANFBIHIAPBIHBIH TaOWFH HONyJSIIMsUIapBIHAa Ke3meceTiH Burrpok payramsmbeie (Rh. wittrockii)
TaOWFH >KaFfaiarbl OMOJIOTHSUIBIK epeKIIeNiKTepiH aHBIKTay. 3epTrrey o0bekTici — KeTneH TaybIHBIH
TaOWFH MOMyJISIIMsUIApBIHIA Ke3aeceTiH Buttpok payramsr (Rh. wittrockii). 2015-2017 >XbUIIBIH MaychIM—
LIiige ainapelHIa MapLUIpyTThIK-0apiay oiCiH KOJIaHa OTBHIPHIT AJMarel OOJbICHl ¥HFBIPp aylaHbIHA
Kapactel KeTmeH TaybIHBIH COJTYCTIK MIATKAJIAPBIHAA 3€pPTTEY JKYMBICTAphl IKYpriinmi. ©Ocimmix
TYKBIMBIHBIH MOPGOJIOTHSIIBIK epekienikrepin anbikray H.JI. Yaonbekasusiy (1976) amicTemMerik HYCKaybl
OolibIHIIA >kacanjpl. YJKEH JaMy LUKIbIHAAFBl ©CIMAIKTEpAIH OpraHIapbIHBIH KYPBUIBIMIBIK ©3repyiH
CHCTEMATHKAaJbIK 0aKblIay, OHONOTHSJIBIK epeKIIeTiKTepiH, KypblUlbiMbiH aHbIkTay JI.A. XykoBaubiH (2012)
HHCTpYKIMACBIMEH xoHe «lIporpamma m Mmeromuka...» (1986) nmem aTamaTbiH omicTeMeNiK HYCKAayJIBIK
OoiipiHma icke acelppunbl. Kernmen TtaysiHma Burrpox payrambr Teniz nerreitinen (1900-3200 wm)
OMIKTIKTEp/C KE3/JICCEeTIHAIr aHBIKTAIIbL. OCYiHIH 1-1Ii XBUIBIHIA TEK BETCTATHUBTI OpraHIapbl JaMHUIbL.
l'enepatuBTi OpKEHAEPIIH XaMybl OCIMIIKTIH ecyiHiH 2-3-mi KeUIbIHAA Oacranmajsl. PempomykTuBTi
TeHEepaTUBTI OPKEHJEPiH KapKbIH/ABI ©Cyi — BEreTaTHBTI ©pKEHIEpiHiH ecyiMeH KaTap xypexi. I'ynney
¢asacet 7-10 kynre co3puiazpl. bip maparsiHbIH rynaeyi 3—5 kyHai kypaiinel. ['enepatusti daza 7-8 (10)
JKbUTFA JIeliH co3puiafpl. JKemicTeHy mpomeci Imminge albIHBIH OpPTAChIHAH 0acTam, TaMbI3[bIH COHFBI
OHKYHJIriHe neiin »xanracanpl. JKemicreny ¢asacel 12—14 kyH. OciMIOiKTiH BereTauusblK keseHi 60—75
KYHII Kypainsl. TyKpIMBI — YIIOYPBIITHI XaHFaKma. OCKIHIEpAiH ecyi XepacThl. OCKIH — €Ki HarbI3
JKaIbIpakTaH Typaznbl. JKepacTsl epkeHzep Kyieci — KOIDKBUIABIK ©pKEHIepAiH JKepacThl XKyHeci Herisri
JKepKaTaraH OpKEHJEpAIH aliKaibIbl OYypIIiri MepHCTeMachlHBIH OelCeHIUIri eceOiHeH MIeKci3 y3aKk
MOHOTIOAMANBABI  OCYAIH HOTIDKECIHAe Tmalga OoyFaH Kemcanamsl KayIeKCTeH Typansl. Burrpok
payFalIbIHBIH TaMbIPbI HETi3ri, *kaHaMa TaMbIpiapaaH Typansl. JKep actbl Oenirinae HO3iK Kac TaMbIpiapbl
TONBIPAKTHIH OCTKi TOPU3OHTBIHIA AaMHUJIbl. OCKIHHEH Oacraln KapTaifaH I'eHEpPaTHUBTI KE3EHHIH Y3aKTBIFbI
15—16 kb1l Kypailasl.

Kinm coe30ep: BUTTpok payraimibl, KayAeKC, BEreTalMsUIbIK Ke3€H, OUOJOTHSJIBIK EPEeKIIENiKTep, TYKBIM,
JKEpacThl OpKEHIEPI.

Kipicne

CoHFBl KBUIAAPBl — KONTEreH FalbIMAAPABIH, 3epTTeyIIiIepaiH, (apMmaueBTepAiH ASPiNiK
OCIMIIKTEpTe JIEreH KhI3bIFYIIBUIBIKTAPEI apTyaa. XUMHSITBIK-(hapMaIieBTUKAIIBIK OHEPKICITT OHIIPETIH XKaHa
Jopinep xacay YIIiH, enimi3ae skabaiibl 6ceTiH JopiliK ocIMIIKTEpAEH albIHATHIH MpernapaTTTap ap3aH, opi
eTe THIMIIi OOMBIN OTBIp. OUTKEHI ONap KOJJAHBUIFAaH Ke3/1e 3UAHBI a3 J)KOHE a/laM ar3achlHAa KUHAIMAanIbl,
JKaHaMa ocepiiepiH KamaplpMmaiiapl. KenTereH mopilik ©CIMIIKTEPIIH TEPANMMSUIBIK KYHIBUIBIFBI FHUIBIMH
MeIUIMHAga aHBIKTAIFaH, OJap MEIUIMHAIBIK KoHE (hapMaleBTUKAIIBIK MEKEMeIepie MYKUAT 3ePTTENreH.
Kazipri Tanma mopinik ecCiMAIKTEpACH OHIIpIJeTiH ASpinepAiH yieci Oi3diH JopixaHaiapia caTbUIaThIH
Oapieik nmopinepain 3540 % xypaiinst [1]. Cebebi, Oyn Kazakcran PecryOnuKachIHBIH ©31HIH KOJANIIbI
KJIMMATTHIK JKaFJaibIiHa OailTaHBICTBI KoHE (UIOPAHBIH TYPIIK KYPaMBIHBIH €I0yip adyaH TYpJIUITiHe ue.
Onebn AepeKkesnepre colikec peciyOianKa ayMarblHAa jkabalbl Aopiiik ecimaikrepain 500-gen actam Typi
KEH TapajifaH, OJap XaJbIKTBIK MEIUIMHAAa KOJAAaHBLIanbl, Oipak ASCTypii MmeauuuHaza Tek S50 Typi
KOJAaHblIaapl [2]. XambIKTBIH JOPITIK IMIMKI3aTThl MIEKTEH THIC OAKBUIAYCHI3 KUHAYBI KOINTETeH OCIMIIK
TYpJIEPiHIH TaOMFU PECypCTapbIHBIH KOMBLIYbIHA oKenin coryaa. Ockl karmaii KasakcTaHHBIH OapJiibiK
alimMakTapbIiHIa OaiiKanmanesl koHe Oyl mpoOsieMaHbl IIEHly PecnyONMKanblK IeHreae MIeHITyi KakeT
npoGsiema GoubIn OTHIP. Bys1 GarbITTarbl Mocemenepi Ienry KoHe SKOHOMUKAIIBIK KAaFbIHAaH MaHBI3BI Oap
TOPUTIK ©CIMIIKTEPi 3epTTey 03eKTi Macenenepain 6ipi. CoHmai TypiepIaiH KaTapblHa BUTTpPOK payFamibiH
(Rheum wittrockii Lundstr.) s;xaTKpI3yFa 60saabl.
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3epTTey MakcaThl — KeTIreH TaybIHBIH CONTYCTIK MATKAIAPhIH/IA KOHE Tay IIAIFbIHAPBIHBIH TaOUFH
TOMYJISAASIIAPBIHAA Ke3aeceTiH BUTTpok payrambsiHblH (Rheum wittrockii Lundstr.) Tabwru xarmaigarsl
OMOJIOTUSITBIK €PEKIICITIKTEPiH aHBIKTAY.

3eprrey o0bekTici — Kernen TaysiHbIH contycTik markainapbiaga (Contyctik Tsub-11lanp) sxoHe Tay
IIAJIFBIHAAPBIHBIH TAOMFU MOMYJISAIMsIIapbIHAa Ke3aeceTiH Burtpok payraiisl (Rheum wittrockii Lundstr.).

3epmmey mamepuanvl dicane a0icmepi

2015-2017 >KpUIIBIH MayChIM—IIIIE aWnapblHAA MapIIpyTTHIK-Oapiiay oficiH KOJJaHa OTBIPBII
Anmatel 007bICEl ¥HFBIp ayaaHblHA KapacThl KeTmeH TaybIHBIH CONTYCTIK INATKAIAAPBIHAA KOHE Tay
IIAJIFBIHAAPBIHBIH, TaOMFU TONMYyJIALUSUIaphIHAa Ke3ZeceTiH Burrpok payrambiaelH (Rheum  wittrockii
Lundstr.) xazipri xarmaiiblH Oaranay YIIH PECYpCTHIK 3€pTTey >KYMBICTaphl JKYPri3iami. ©OciMmik
TYKBIMBIHBIH MOP(QOIOTHsUIIBIK epekuenikTepin anbikray H.JI. YmonbckasHbig [3] omicTeMemik HycKaybl
OOUBIHIIIA OPBIHAAIIBI. YJIKEH JaMy IHUKJIBIHIAAFBI ©CIMIIKTEPIIH OpraHAaphIHBIH KYPBUIBIMIBIK ©3TepyiH
CHUCTEMATUKAJIBIK Oakpliay, OHMOJIOTHSUIBIK EPEKIIeNIKTepiH, KYPhUIBIMBIH aHBIKTay JI.A. JKykoBaHbIH [4]
WHCTPYKUMSCBIMEH koHe «lIporpamMma m MeToamka...» [5] aTThl omicTeMENiK HYCKayJbIK OOWBIHIIA iCKe
achIpbUIABI. 3epTTey J>KYMBICHI OapbichiHAa AJMaThl OOJBICHIHBIH ImarbiH Macmtadbter (1: 1000 000)
OKIMIIIJTIK KapTachl KOJIAHBUIALL. BUTTpOK payramieiHbIH (Rheum wittrockii) TaOUFH TOMYJISIFSUTAPBIH, KEH
TapajraH HYKTEJIEPiH jKoHe KOOPAMHATBHIH aHBIKTay YIIiH — GPS KypbInFeICH maiganaHbuibl. 3epTTeNreH
TYpPJEpHAiH KaThICYBIMEH HETi3r1 OCIMIIK KaybIMAACTBHIFbIHA CHIIATTaMa JKacajJblHABL. OCIMIIKTEpAiH
KaybIMJIaCTBIFbIHA CHUIIATTaMa jKacay YIIiH reo0OTaHUKAJIBIK dic-TaciiAep Koamanbuiasl [6; 7]. Typuepai
anpikTay «Kazakctan ¢mopackl» xoHe «UTIOCTpUpPOBAaHHBIA OINpeAeIuTeIh pacTeHmid Ka3zaxcrana»
HYCKayJIBIKTapbl OOWBIHIIA XYprizinai [8; 9].

3epmmey nHamuoicenepi

Buttpox payramml (Rheum wittrockii Lundstr.) — Tapanmap (Polygonaceae Juss.) TyKbIMaachiHa
KaTaThIH KOIDKBULIBIK IenteciH eciMaik. buiktiri 150-250 cm. Cabarbl Ty3y, a3 >KambIpakThl, illli KYBIC,
KBI3BUI-KOHBIP TYCTi. JKambIpakrapbl TYTac, COMaKIIa-YIIOYPHIIITEI HEMECE COMAKIIa-)KYMBIPTKA TOPi3Ji,
JKOFapFhel OETi JKajaHall, TOMCHHEH JKOHE IIETTePiHEH KIHIMIKE ChI3BIIFAH, COJI OYKTENTEeH KOHE TOJKBIHIBI,
HETi31 TepeH >Xypek Topizai. CarakTapblHBIH Y3BIHJBIFBl JKANbIpaK TaKTAChIMEH OipneH, a3zjgam WiireH.
['yAImoFsIpel cCHpeK Ke3[eCeTiH Macak T'yJl IIOFBIPHI, Y3bIH MIOKTapAaH Typaabl. ['yiaep ak jkoHe KBI3FBUIT
TYCTi, KbIcKa. JKemici VITIKBIPIBI JKaHFaKMmIa. Y3BIHABIFEI 7—10 CM, KOHBIP-KBI3BLI TYCTi, K€H KaHATTHI
kaurakma. Ketime sxemicrepi ipi (13x15 MM), TYKBIMBI — VIIKEH KBI3BII KaHATTApPMEH KOMKEPIITEH, KOHBIP,
ycax Topisl [8].

Tapanysi. Optansik xoHe Ibrpic Tsauap-11lanpna, XKourap Amarayeiana, [Tamup-Anraiieiaga (Anrai
oTachel) kezmeceni. Opra Asus meH KazakcTanma MoJieHu TYpAe ecipiiei.

Kertnien xotacel Ine AnaTayelHaH WIBIFBICKA Kapall OpHANACKAH JKOHE SHMAIK OarbITTa JEpIiK Ka3ak-
KbITall mIeKapacklHaH TeMipiikTiH OactayblHa OeiiH CO3BUIBIN XaThlp. TaynaslH IIbIFbic Oemiri Keitaiina
opHanackaH. Kaszakcran aymarbiamga Kermen TaynapbiHblH Y3BIHABIFE mamMameH 300 kM, eni 40-50 kwm,
MIBIFBIC Oeirinaeri MakcuMmanasl Oumiktiri 3638 M (HebecHas Taysl), OarpickiHma Kynredt AmaTaybiMeH
iprenec. Ilpirpic Oemiringe Taymapael Tay OOKTEpiHEH TIK OHWIKTIK OeJim Typaibl, OJapAblH OWIKTIri
YKOTaHBIH CONTYCTIK OETKEWiHiH 3pO3Us KapKBIHABUIBIFBIH aHBIKTaWIbl. KeTnen xoHe Tay alKanTapbIHAAaFbI
Taynap MEH KeHEeHiN jKaTKaH ©3¢H aHFapJIapbIHBIH, TAPBUIFAH KOHE TEPEH KYPbUIBIMBIHAAFB Al BIPMAIIIBLTBIK,.
JKoTaHBIH CONTYCTIK €TEeKTepi CONTYCTIKKE Kapall aKbIphIH KOTEPLTiN KaTKaH aHFapjap MEH caiiapMeH
KarThl TimiMaenreH. JKortanelH OHTYCTIK Oerkedi Kermen sxotaceiMen Tepickeld AJaTaybIHBIH ILIBIFBIC
meTiHeH 06N )KaTKaH ylaH-FaibIp Tay apanblk Keren-Tekec ofimaTeIHA y1acassl.

KiumaTel niyFbul KOHTHHEHTAIbI. MaychIMIaFsl OpTaliia ailsislk Temmeparypa +21,1 + 22,4°C; kanrap
-6,6-12,7°C [10]. YKaybIH-IIANIBIHHBIH SKBUIABIK MeJIIEPI KOTaHBIH Kem Oemirinae 330430 wmwm
apanbiFpIHAA. KaybIH-IMAIIBIHHBIH MaKCUMAaZbl MOJIIIepi MaMbIp-MayChIM aillapblHa COWKec Kenemdi
(xpuaeik HOpMa 30-50 % >xorapsl). Kap KaMBUIFBICBIHBIH €H Y3aK Y3aKTHIFbI IIBIFBICKA Kapail alllbIK
a"rapiapaa Oaiikanagsl. Kap skaMbUIFBICH HAYphI3 albIHBIH COHBIHAA, a1 KeHOip *Kbu1aapsl coyipaiH OipiHmi
OHKYH/ITIHIH asFeiHAa epumi. KapablH KyYpaMbIHAAFBl CY KOPBI BT CaWbIH KOTAHBIH Tay OOKTEpiHJIET1
altMakTapaa e3repim oTeipansl. Ketmen sxotaceiama 19-90 mMm-re aeitin, an tayapaiblK aHFapiapaa 38—48
MM-1cH 108—165 mMm-re aeitin [10].

A¥iMakTa Kapa KalllTaH TOMBIparbl KeH TapanraH. KereH sxoHe Tekec e3¢HIEpiHIH aHFapiapbIHIA
AUTIOBHAIBI-TPOTIOBHANIBI  OpTa MEH ayblp ca3gakTap[arbl BUIFAIAbIH JKOFApbUIAYBl IIAJFBIHIBI
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eciMAiKTepi Oap MIaNFBIHABI-KALITaH TONBIPAKTAPIBIH JaMyblHa ocep eredi. Texec e3eHi OOWMbIHIA >KoHE
Ty3ken xemiHiH O0acceiHIHIE ca3 )KoOHE TY3/IbI OaTnakTap KeH Tapanras [11].

Kernen »koTacel MeH OFaH ipreiec ayMmakrapiblH (Jaopackl MEH OCIMJIK KaMBUIFBICHIHBIH
epexmeniktepin H.W. Pyonos [12], B.I1. 'onockokos [13], B.A. beikos [14], M.C. Baiitenos [15] xoHe T.0.
FaJIBIMIap 3epTTETeH.

Meouyunada xondanvinysi. BUTTpok payramsl (Rheum wittrockii) — pecMu >KOHE XaJIBIKTHIK
MEUIMHAA KCHIHCH KOJJIaHbLIATHIH IOPUTIK ociMIiK. JKamnbIipak caraFbl — TaFaM PETiHJE MakjalaHbLUIa bl
TaraMIbBIK MakcaTTa cararbl, TAMBIPBI MEH TaMbIpIIAIapbl KOJAAHBUTAIbI. TaMakka, Kele TaMbIpJIapbIHbIH
KaifHaTHacelH eMIIK MakcaTrTa NaifgaiaHpuianel. MemurmuHana Rh. wittrockii TaMbIpBIHAH —alIbIHFAH
TpenaparTap CO3bBUIMANIBI acKa3aH-IIeK aypysapbl Ke3iHIIe KOJIAHBUIAIRI, dcipece KOIIMTI il KaTy, iImeK
ATOHMSICHI, METEOPU3M JKoHE T.0. RA. Wittrockii—TbIH TepanysUIBIK 9cepi OHIOAFbl TAHHOTJIMKO3UATED MEH
AHTPATITUKO3UATEPAIH KypaMbIHa OaiTaHbICTEI. A37aFaH Jno3ajapabl KaObuimarad Ke3ae TYTKBIP ocep eTETiH
TaHTJIUKOJIMATEPMIH OachkIM ocepi aHBIKTANaIbl, COHIBIKTAH IMEKKe KymmelTeTiH ocep eremi. CoHBIMEH
Karap, TaHHOTJIMKO3WUATEPAIH aHTHUCENTUKAIBIK ocepi Oap. YIKEH jo3anapisl KaObUIIaraH Ke3Je
AHTPArIMKO3UATEPAIH dcepi Te3 OalKamazpl, 1MEKTiH, ocipece TOK IIIEKTiH MepPUCTaTbTHKACHIH KyIlehTea
JKOHE 11T JKYPri3eTiH ocepiH Tyapipaasl. COHMIK 6CIMIIIK PETIHIE e ocipiieni.

Rh. wittrockii—npH, TaMbIlpiapel MEH TaMblp cabaKTapblHIA €Ki TYpil TONTarbl TIHMKO3UATEp Oap:
taHHOTTIMKO3UATED (6,7-10,6 %) *KoHE aHTparITuKo3uATEp (AHTPAXUHOHIAPABIH TYBIHABLIAPE) — 3,4—6 %.
TaHHOTTTUKO3UATEPAIH KYpaMbIHIa TIIOKOTAIUINH 0ap (Tajul KBIIIKBUTEI MEH TITIOKO3aFa JICHIH BIIBIPANIbT),
TeTpapuH (TJIFOKO3a, TaJT KBIIIKBUIBI, JKOHE anmpaerus peocMuHi). COHBIMEH Karap TambIpiiap MeEH
TaMbIpIIaiap KypamblHAa TAHHATJIMKO3UATEP/AiH BIABIPAY OHIMIEpi O0ap. AHTParIuKO3UITEPCH XpU30QhaH
KBIIIKBLIBI MEH TJII0KO3ara 0eJliHeTIiH Xpu30daH 0eIiHII allbIHaIbl, PEOXPU3HH, 0J1 (PUCIIUOH (PEOXPHU3UIMH)
JKOHE TJIIOKO3aFa JCHWiH BIIBIPAMIbl. AHTPArIuKO3UATEpICH 0acka ONapAblH arjJuKOHIAphl Ta3a KYHiHIE
OKIIayJIaHFaH: PeyMAMOAWH ((hpaHryna-3MOJIMH), PEeHH, AWPEWH, padapOepoH (M30eMonuH), XpuzodaH
KBIIKBUIBI, (riciino xoHe T.0. TaMbipimapaarbl TOTBIKKAH aHTPAILlCH TYBIHIBUIAPBIHBIH (aHTPaXUHOHIAD)
TOTBHIKCHI3AAHABIPBUTFAH TYBIHIBUIAPFA (aHTpaHOJAAP) KATHIHACKH JKBUT O0ibIHA Oipaeit 60mibT Kamamsl. EH
JKac KarbIpaKTapaa aHTPAICH TYBIHIbUIAPEI OOIMAaIbI, )KAMBIPAKTAPhl JAMBIFaH CaiiblH OJAPABIH MeJIIepi
keOeiieni. PyTnH MeH OpraHUKanblK KBIIIKBUIAAP JKambIpaKTap MEH TYIIepAc Kesaeceli. TambIp/biH
KypaMblHa TOMEHJICTIICH MeMeHTTep Kipemi: Makpoanemertrep (Mr / 1): K (19.0), Ca (10.6), Mg (3.3), Fe
(0.5); mukpoanementrep (Mkr / T): Mn (0,08), Cu (0,58), Zn (0,43), Co (0,16), Al (0,45), V (0,23), Se (3,0),
Ni (0,28), Sr (0,39), Pb (0,07) [16].

Buttpok payramsr (Rh. wittrockii) — 6ip KayJIeKCTi KiHIIK TaMBIPIBI MOHOIIOAHAIILI TTOJTUKAPIITHI
ecimmik [8]. I'erepatuBTi epkenaepinin Ouiktiri 60—150 cm. OcimaiktiH 1000 TYKBIMBIHBIH CalMarbl —
22,07 r.

Buonocusanvix epexwenikmepi. Ockin Keseyi. OCKIHIEPIIH ©Cyi JXepacThl. OCKiH — €Ki HarbI3
JKaTbIpaKTaH TYpaabl. AJIFaIKbl JKaIbIPaFeIHBIH IIIOIHI — COMaKa, OipKBIPJIBI, OCKIH JKabIpaKIIaChIHBIH
HEri3i — cbIHA TOpi3ai. TYKbIM >KapHAFbIHBIH JKalbIpakKiiagapbl TYTIK TOPi3di OOJbIN, OYPLIIKTIH TOMEHTI
Oenirinae MIOFBIPIAaHBIN OpHaacKaH. OCKiHAEPAiH THMIIOKOTHIII YIFAWbIN ©CiM, TAMBIPBI ©CE KeJle KyaH/all,
KIiHJIIK TaMbIpFa aiiHamazpl. TYKbIMbI — YIIOYPHBIIITHI skaHFaKiia (kecte 1, cyper 1).

Kecte 1
Rh. wittrockii—niH TYKbIMBIHBIH MOP(OJIOTHSJIBIK epeKIIeTikTepi
TyYKBIMHBIH, Y3BIHIBIFBI, MM TyYKBIMHBIH €Hi, MM 1000 maHa TYKBIMHBIH Maccachl, T
M+m Cv% M=Em Cv% .07
10,06+0,51 12,38 9,41+0,22 6,47 ’

BipXbUTnelK  eciMmik. BipXbBUIOBIK e©pKeHmepiHAe €Ki Typii OipKbUIABIK OpKEHICP IaMHUIIbL:
XKep)kaTaraH ©pKeHJepi MeH MaMaHIaHIBIPhUIFaH epKeHzaep. JKepkartaraH epKeHIEpi BeEreTaTHBTI,
MTOJIUIUKJI/, MOHOTIOTUAIIIBI OYTaKTaHy THUNTI, OCIMIIKTE €Ki TYPJIi XKambIpaKTaphbl JaMHUJIbI: KaOBIPIIAKTHI
KOHE ACCHMWIALNMSUIBIK. MaMaHJaHIBIPBUTFAaH OpKEeHJep — JKaHamMa OpKEHJIEp, MOHOKApIITHI,
MOHOTIOIAAIABI OyTaKTaHy THIITI, )KalbIpaKchl3. MaMaHIaHABIPBUIFaH ©PKCHACPAIH KOFapFhl OOITIHIE OJ1
MUPAMHUJIATBIK Macak TYJIIOFBIPBIH TY3iM, TapMaKTalaisl. ¥cak TyJaepi — Y3bIH Macak TyJl IIOFBIPBIH/AA
¥3bIH TON-TOI 00BN opHanackad. Rh. wittrockii — epkeHaepiHiH >KblT CalbIHFBI KaliTaaH ecyi eKi THIITeri
OpKEHJIEp apKBUIBI JKYPEdi: BETeTaTUBTI jKOHE apanac. bipiHmrici KoHyc Topi3fi, eKiHImici KymOe3 Topi3i.
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Kysre kapait epkeHaepi Kaknak Topi3/ii ©pKeH KaOBIPIIBIKTAPBIMEH, CapFaiifaH KalbIpaKTapblH KOHbIpAY
TOPi3Mi IMETTEepiMEH KOMKEpUTIN >KaObUiaabl. BypHIiKTep/iH >XKaHAPBI TONBIK KAIBINTACYBl Oip KbUIFa
co3putazpl. Rh. wittrockii—iH TepMUHANBABI OYpIIIKTEpiHEH 0acka KONTHIK acThl OYPIIKTEpl JaMHIIbI.
OJieTTe, oJap THIHBIITHIK Kyine O0Jaabl )KOHE TEPMUHAIBIBI OYPILIIK 3aKbIMAAaHFAH JKaraaiaa FaHa ece
Oacraiinpl. bynm Kke3ze TeKk BEreTaTuBTI OpKEHIEpl JaMy anaThlH — 2-7eH 14-ke geliH KONTHIK acThl
OYpUIIKTEepl OSTHAIBI.

Cyper 1. Rh. wittrockii eckingepi

Rh. wittrockii—0in ecyiniy 2-un Kbutbl. Bynm ke3eHZle eki KaOBIPIIAKTHI JKambIpakieH Oip HarbI3
JKaTbIPaKTHIH Maiiaa OOoMybIMEH epekiienceHenl (kecte 2). OCIMAIKTIH KepacTsl 0eJiri — TYHHEK TaMblp
CEeKUIJI JKyaHJar, KiHAiK TaMbIpJIapbiH/a €KiHII KaTapibl )kKaHama TaMbIpiap maiiaa 6onansl. By kesenmui
MMMATYPIIbl Ke3€H/IE JKbIT CaiiblH 2—3 KaOBIPIIAKTHI JKAaMbIPAaKTap MEH 1—2 acCCUMMIIALMSUIBIK JKalbIpaKTap
JKETUITCH BETeTaTUBTI OpPKEHIEP AaMuibl. MIMMaTypibl Ke3eHHEH Oacrtam ©CiMIIKTe KayAeKCTi TaMbIpiap
naiia OOJBII, TEPMUHANABI OYPILIKTEP JKOHE KOATHIK acThl OypirikTep naiiaa 6onaapl. TyTikimen TaMmbIpiaap
XKyaHJan, ecim, Tepic KoHyc Topi3lui (opmara aybicansl. Herisri TaMmbIpia eKiHIN KaTapiibl TaMbIplapMeH
Kartap, YIIIHIII KaTapJibl )kaHama TaMbIpJiap maijaa 0oaibl.

Kecte 2
2 KbLIABIK RhA. wittrockii—niH KanbIparbIHBIH MOP(OJTOTHSJIBIK epeKuIeTikTepi
NmvMmaTypist JKampipak TaKTachIHBIH JKampipak TaKTachIHBIH €Hi, CararbsIHBIH Y3BIHABIFHI,
Ke3€eH Y3BIHJIBIFBI, MM MM MM
M=+m Cv% M+tm Cv% M=Em Cv%
Im1 29,39+33,09 29,76 30,57+3,83 30,69 31,34+4,74 37,03
Im2 31,89+3,19 29,18 32,20+3,77 30,97 39,15+4,75 32,11

OCIMIIKTIH AaMYBIHBIH 3-1IIi XKBUTBIHIA RA. wittrockii-niH OipKBUIIBIK ©CIMIIITIHIE €Ki THIITI @pKeHIEP
JaMHJIBI: BETETaTUBTI (KeprkaTaraH OpKeH/Aepi) )KoHe TeHepaTuBTI (penpoayKTHBTi). Bypimikrepain amburyst
KOHE OCKIHJICPAIH KapKbIHIBI ocyl Kap JXKaMBUIFBICHI epITeHHEH KeWiH Oactanansl. AJFAIIKbl OOJBII
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eceTiHIEp — OCIMAIKTIH >Kep)KaTaraH epkeHzaepi. l'ynmepi — comakma milmmiHAi, TyJcepikTtepi —
TOCTaFaHIIa TaPi3ai, KapanaibiM. JKeMici — yImOypBIITH )KaHFAKIIA.

OCIMIIIKTIH JaMybIHBIH 4—5-IIi KbUIBIH/IA, BETE€TATUBTI OPKCHJCPMEH Karap, TeHEPaTHBTI ©pKEHAEp
KaJIBINITACKIN, JKeMic Oepexi. by ke3eHae kb1 caiiblH 3—4 KaOBIPIIAKTH JKambIpakTap MeH 2—3
ACCUMMJIIIMSUTBIK JKAIIBIPAKTap JKETUITeH BEreTaTHBTI OpKeHIEp AaMHAbl. Herisri TaMbIpAbIH KyaHAAybl
Oalikanajpl, TaMbIp Y3apblll, TEPEHIe CHIN JKOHE OJIaH jKaHaMa TambIpiap maiina Oonanmel. ['eHepaTHBTI
OpKEHJIEP/IiH ecyl TepMuHaIbAl OypurikTepae xypeni. XKoHe A€ onap ece Kejle BEereTaTWBTi-T€HEPAaTHUBTI
epkeHzaepre aiHanmanel. OgaH KeHiHTI KpU1IapAa Ochbl ©pKEHAEPIACH JKbUIAa MOHONOIUANBAbI BEreTaTuBTI
epkeHiep ocir oTeipa ibl. COHBIMEH KaTap, OCIMIIKTe Oip callalibl TAMBIP KayAeKCi KaIbIITaca bl

I'eHepaTHBTI Ke3€H YII ’Kac Ke3eHIH KaMTUBL: )Kac Ke3€H, OpPTa JKoHE KapTaiiFaH Ke3¢H.

JKac kezen. OciMik ecyiHiH 7—16 KbUTgap apalbIFbIH KAMTHIIBL. ByJT Ke3eHae eciMaiKTIH rynaeyi 7—8
XKbUT OOWBI Oalikananesl. TaOuWFu >kaFnaiga cyOaNbIUNK IMAIFBIHIAPIA XOHE OWIK menTi Oemjeynepie
(1900-3200) sxome Rheum wittrockii ke3meceTiH €H >KOFapFbl IeKapachlHAa 15—16-IIbl KbIIIAPEI
Oaiikanagsl. Epre kexTtemzae 3 KaOBIPLIAKTHI JKalbIPaKThl, 2—3 aCCUMWIALMSUIBIK >KalbIpakTapbl Oap
BEreTaTHBTI OPKeHepi xKoHe Oip-OipiHeH epeKIIeTIeHETIH TYIIIOFEIPBl 0ap TreHepaTuBTI OpKEeHAEPl JaMUIbI
(cypet 2). Herisri TambIpaa 2-111i peTTik xoHe 2—3 jKyaHall ecill, )KaHama TaMbIpiapAaH OipHelie TYHHEKTiK
TOpi3ec KOCAIKbI TaMbIpap KaJbIITacaabl.

Cyper 2. Rh. wittrockii—ziH reHepaTHBTI @pKeHAEpi, TYney (ha3ackl

Opma reszey. OCIMIIKTE OpTa TEHEPATUBTI KE3CHHIH Y3aKTHIFbI 10 KBUI )KOHE OJIaH J1a KOIl YaKbITThI
KaMTHIbl. Herisri BereTaTtuBTI OpKeHAepi OYpHIHFBIIA MOHOIOMUANBABI OyTaKTaHFaH. OpKeHaepi
5 KaOBIPIIAKTHI, 4—5 OyHpek Topi3lli, Y3bIH CaFaKThl ACCHMWISAIUSUIBIK JKalblpakTapJan Typasl. JKambipak
TaKTACBIHBIH KeJieMi oTe yikeH. byn keseHnme Oip nmapakrta 2-7eH 4-ke JACHIH KaTThbl TapMaKTalFaH
T'YJIIOFBIPEI 0ap TEHEPaTHBTI OPKEHEP ocedi. OCIMIIKTEpIiH OpTa TEHEPATUBTI KE3eHIHIe JKepacThl 0eiri
MBIKTHI, OipTyTac, Oip KayJaekcTi 60MybIMeH cumarTanaabl. by ke3eHye Herisri TaMbipia 5-teH 12-re neiin
’KaKCBI JTaMBIFaH jkKaHaMa TaMbIpJiap KaJlbINTACHII, KyaHaaraH II peTTi KocaiaKsl TaMbIpaap JaMblIIl JKeTiIe .
['ynueiiTin reHepaTHBTI ©pKeHIIepi — Y3bIH, MBIKTHL. PenpoIyKTHBTI TeHEPaTHBTI ©PKEHACPIIH KapKbIHIbI
ecyl — BereTaTHBTI OPKEHJIEPiHIH 6CyiMeH Katap Oip Me3ruiie Aepiik xypexdi. ['eHepaTHBTi epKkeHAepIiH
KapKBIHABI ocyl — sFHH, Toyiirine 0,5-6,0 cM-re neitin ecyi coyip aliblHBIH asFbIHIIa OacTanajpl (Cyper 2,
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kecte 3). OCIMAIKTIH PerpoayKTUBTI OPKEHIEP] 6CYiHIH MaKCHUMAJIIBI ICHIell — ecy OacTanFaHHaH OacTar
TyaneHy keseHiHiH 20-25-mi kyHi Oaikamanmbl. |'eHepaTHBTI PENpOAYKTHBTI OPKEHAEPIIH ©OcCyl >KoHE
ryJamaHakTany ¢asacel Karap xkypedi. Rh. wittrockii—nig rynmeyi 7-10 xKyHre co3putambl. bip mapakThiy
rynzeyi 3—5 xkynre co3sutaasl. XKemic 6epy ke3eHi ryiney ¢azacbIMeH KaTtap Kypil, 25-35 KyHre co3bUIajbl.
CoHbIMEH KaTap, OHBIH KEMICIHIH IMiCIMT-KETiTyl, capFaiiFfaH >KalbIpaKTapbl MCH TEHEPATHBTI OPKCHICPIHIH
KeyiIl KeTyiMeH coiikec Kememi. JKeMicTepIiH TONBIK IICIT-KEeTUTyl XKoHE TOT1Tyl MayChIM albIHBIH COHBIHAH
Oacran Oatikanazisl, on 12—14 KyHre co3buiaabl. OCIMIIKTIH BereTalMsIbIK Y3aKThIFEl 60—75 KYHAI Kypaiasl.

KecTe3
Burrpok payrambiHbIH (Rh. wittrockii) mopdosiorusaibik epexmenikrepi (1 1ana ecimaik)
N/ Ocimiktep OcimiKrit OciMaik 1 ocimuikTeri OciMaik
A A CararbIHBIH TCHEPATUBTI TaMBIPBIHBIH
pc OMIKTIr1 OMIKTIri, CM
Y3BIHABIFBI, CM OpKEHJIEp CaHbI Y3BIHABIFBI, CM

1 2 3 4 5 6

1 Buik ecimaik 180 12 2 75

2 | Oprama ecimMzik 160 9 2 50

3 Kricka ecimaik 74 8 1 25

Kapmaitizan xesey. OciMuikTig ocyiHiH 16—17 KBIIBIH KAMTHABL. ¥3aKTBHIFRI 8—9 KBITFa CO3BUTANEI. by
KE3eHJIe — OCKIiHIHIH >KbIJI CABIHFBI TaMYBI JKaJIFacaabl. OCIMIIKTIH 6Cyl OYpBIHFBIFA KaparaHaa diaeKanaa
Oasty xypeni. XKamblpak TakTachIHBIH KeJieMi Kirmi. by ke3eHze Oip mapakra — KambIpak Kejiemi Kimri 3
KYpek Topi3ai koHe 2 (3) comakma Qopmaisl kamblpakrap KajiblnTacaabl. OJapAbIH TYci KOIO >Kachll,
TBIFBI3, 1-2 TeHepaTuBTI epKeHaep mamuabsl. Onap jkac OCIMIIKTEpAiH TEeHEepaTHBTI OCiHAUIepiHeH Ooc
T'YIIIOFBIPEIMEH epeKineneHei. byn ke3eHnme jkac TEHEpPaTHUBTI OCIMIIKTEpre KaparaHIa aWTapIibIKTan
epekuIenikTep OalKamanpl, KapTaiifaH OCIMIIKTIH TeHEepaTHBTI OpKEHIEpi Macak TYJLIOFbIpiapbl 0oc
Oomazpl. OCIMIIKTIH JKepacThl TaMbIp KXYHECiHAE KaymeKC KejeMi YIFalFaHBIMEH, THIFBI3 e€MecC, OY3bLTy
Tporeci JKBUIMAH-KBUIFA KYIICHiN, KybIC OOJBIT Kenemi. OCIMIIKTIH €cCKi TaMbBIp JKyHeci KyaHmar
©CKCHIMEH, OJIap/IbIH YINTAPhI aUTapIIbIKTAl Kypar KaJiFaH.

Tamwip ocytieci. BUTTPOK payFallbIHBIH — TaMbIPbl CYKKYJIEHTTI, TApMaKTaJFaH TaMbIpAaH TYPaJIbL.
JKepacTsr Oemirinae HO3IK Kac TaMBIPJIAphl TOMBIPAKTHIH OSTKI TOPU3OHTHIHAA JaMHUIbL. JKepacThl epKeHAep
XKyHeci — KOIDKBUILABIK OPKEHICPAiH >KepacThl >Kyileci Heri3ri KepikaTaraH OpPKEHACPIiH aluKaJIbJbl
OYPpIIIri MEepUCTEMACHIHBIH OCICEHUTIrT eceOIHEH MIEKCi3 Y3aK MOHOIOIUAIIB Bl OCYAIH HOTHKECIH e Taiia
OoJFaH Kericanaibl KayIeKCTEH TYpambl *XOHE HETI3rl OpKEHHIH almMKalibIbl OYpIIri ©cCyiH TOKTaTKaH
XKarmaliga OyiblKKaH OypliikteplaeH maiaa OonraH OYHIpiiK epKeHIEpiHiH amnuKajibIbl OYpIIIKTEpiHiH
cabaKTaCTHIFBI HOTYIKECIH/IC KAJBINITACHIT, OCIT OTHIPAIBL.

Kopuvimuinosi

Kernen taywiama Burttpok payrambl (Rheum wittrockii Lundstr.) Taburm xarmahima cyOanbIiTIK
LIaTFBIHAAp MEH OuikienTi 6enneyiepae, ssFHu TeHi3 qerreiined (1900-3200 m) OMikTiKTEpAE Ke3aecei.

Taburu >xarmaiina payramTslH TYJIaey ¢azackl — MayChIM adbIHBIH 13-HeH Oacram TyJien, IIJiiae
alibIHBIH 15-He neilin Kanracabl.

OcyiHiH |-1m XBIIBIHAA TEK BETCTATHBTI OpraHAapbl NaMuabl. BipXKBUIIBIK ©CIMIIKTE €Ki THMTI
OpKEHIep AaMUbl: BETCTATHBTI )KOHE JKeprKaTaraH >KarbIparbl.

I'enepaTuBTI (PENPOAYKTHBTI) OPKEHIACPIIH AaMybl ©CIMIIKTIH ©CYIHIH 2—3-IIIi KbIIbIHAA OacTalaibl.
OpKeHepiHiH KbUT CAlBIHFBI KaliTaJaH ecyi €Ki TUITI: BEreTaTUBTI K9HE apaJac.

PenponyKTHBTI TeHepaTHBTI ©pKEHAEPAiH KapKbIHABI 6CYi — BETETaTUBTI OPKEHACPiHIH 6CyiMEH KaTap
Oip Me3rimme >Xypemi. OCIMIIKTIH PEenpOAYKTHBTI ©OPKCHIEPI OCYyiHIH MaKCHMaJabl JCHredi — eocy
OactasranHaH Oacrtam TyiaaeHy Ke3eHiHiH 20-25-mri kyHi Oaiikamansl. ['eHepaTHBTI PEeNpOMXYKTHBTI
OpKEHJIEPIiH ecyl *oHe TyluaHakTaHy ¢a3acel Karap xypeai. I'ynaey ¢dazacel 7-10 xyHre cospuiazasl. bip
JapakThIH rynaeyi 3—5 kyHai Kypaiasl. XKemic 6epy keseHi rynaey dazaceiMeH KaTap Kypin, 25-35 kyHre
CO3BLIAJIBI.

I'enepatuBTi aza 7-8 (10) xbUTFa nediH co3puUiafbl. byl Ke3eHAE KbUT cailbiH 3—4 KaOBIPIIAKTHI
XKarbIpakTap MeH 2—3 acCUMWISLMAJIBIK JKAlbIPaKTap JKETUITeH BEreTAaTHBTI jKOHE T€HEPaTHBTI ©pKEHIEP
TaMuel. Herisri TaMbIpAbIH KyaHIaysl Oaifkaaaibl.
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JKemicTeHy mporeci miyge aWbIHBIH OpTachlHAH OacTar, TaMBI3JbIH COHFBI OHKYHIITIHE JeHiH
Kanracanel. JKeMiCTepIiH TONBIK IMICIM-KETUTYl JKOHE TeruTyl MaychiM aWbIHBIH COHBIHAH Oacrar
Oaitkananpl, on 12—14 xyHre co3puiansl. BereTanusiiblK Ke3eHHIH Y3aKTRIFBI 60—75 KYHII Kypaiabl.

TyKbIMBI — YIIOYPHIIITHI KaHFaKmA. OCKIHAEPAIH ocyi )kepacThl. OCKiH — €Ki HaFbl3 JKalbIpaKTaH
Typaabl. AJIFFalIKel KabIPaFbIHBIH MHilTHI — COTAKIIA.

JKepacTel epkeHIep Kyieci — KOIDKBUIABIK OPKCHICPIIH JXepacThl KYHeci HETI3Ti >KepykaTaraH
OPKCHJICP/IIH alMKaIbbI OYpIIiriT MEPUCTEMACHIHBIH OCIICEHAUTITT eceOiHeH IMIeKCi3 y3aK MOHOMOIUAIIBI
OCY/IIH HOTHXKECIH/IE Mai1a OOJIFaH Kercaaalbl KayJAeKCTCH TYPalbl.

ButTpok payrambIHBEIH TaMbIphl HETI3Ti, )KaHaMa TaMbIpjiapiaH Typansl. JKep acTel OemiriHme HO3iK
’Kac TaMBIpJIaphl TOMBIPAKTHIH OETKI TOPH3OHTHIHAA MaMUIbl. OCKiHHEH OacTam KapTaiFfaH T'€HEpaTHUBTI
KE3CHHIH Y3aKThIFbI 15—16 ®KbUIIBI KYpaiIbl.
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H.A. Canap6aeBa

BuoJsiornueckune ocodeHHOCTH peBeHsi BurTpoka
(Rheum wittrockii Lundstr.) B npupoaHbIxX nonyJsinusx xpeora Kernen

B crathe mpexncTaBieHbl AaHHBIE O OMOJIOTHUECKMX OCOOEHHOCTAX peBeHs Butrtpoka (Rheum wittrockii
Lundstr.) va xp. Kernen. Lenb ucciaenoBanus — u3ydeHHe OMOJIOTMYECKHX OCOOCHHOCTEH €CTECTBEHHOI'O
Tpowu3pacTaHusl peBeHs Burrpoka (Rheum wittrockii Lundstr.). OObekTaMH H3ydeHUs BBICTYIIHIN
Rh. wittrockii B mpupomnsix momymsnusx xp. Kermen. B miome-mione 2015-2017 rr. mapmpyTHO-
PEKOTHOCIIMPOBOYHBIM METOJIOM HCCIIEIOBAaHUS IPOBOAMIINCE B CEBEPHBIX YIIENnbsix Xp. Kernen Yiirypckoro
paiiona AnmatuacKoi obnactu. OnpeneneHre MOp(HOIOTHIECKUX MPU3HAKOB CEMSH PACTECHUH OCYIIECTBIIS-
JI0Ch 10 MeToandeckuM ykazanusaM H.JL. Ynomnbckoii (1976). CucremaTndeckuii MOHUTOPUHT CTPYKTYPHBIX
U3MEHEHHUI OpraHoOB PacTeHMil B OONBIIOM IHKIIE Pa3BUTHs, ONpeeneHne OUOIOTHIECKUX 0COOEHHOCTEH 1
CTPOEHHUsS IPOBOIWINCH B COOTBeTCTBMM ¢ uHCTpyKumsiMu A. Xykosa (2012b), IIporpammoii u
Merozonorueit... (1986). B pesynbrare nccienoBanus BbIIBICHO, YTO B ymenbsax xp. Kernen Rh. wittrockii
BcTpeudaercs Ha BbicoTax 1900-3200 M Hax ypoBHeM Mops. B mepBblil ron pocra pa3BHBarOTCSI TOJIBKO
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BEreTaTUBHbIE OpraHbl. Pa3sBuTHE IeHepaTUBHBIX MOOETOB HAuMHAETCd Ha 2-3-M TOAy pOCTa pacTEHUs.
BBICTpBIN pOCT PENPOAYKTHBHBIX T€HEPATHBHBIX MOOET0B COMPOBOXKIAETCS POCTOM BEr€TaTHBHBIX MOOETOB.
®aza userenus npopoinkaercst 7—10 aueit. LBereHne oxHo# ocobu mmurcs 3—5 ameil. ['eneparuBnas dasa
pasusiercs 7—8 (10) romam. Iporecc mI0OHOMICHHS JUIUTCS C CEPEAUHBI UIOJS IO TPETheH AeKa/bl aBrycTa.
®aza miogoHomenuss — 12-14 nueil. Bereranuonuesld nepuon pacrenuss — 60-75 nueit. Cems
TpeAcTaBIsieT coboil TpeyrombHO (opmer opemrek. IIpopacrenme monzemHoe. IIpopocTkm mMmeroT asa
HacTOSAIUX JcTouka. ITom3eMHas cucreMa MHOTOJIETHHX HOOErOB COCTOHMT M3 MYJbTHUAUCHUIIIMHAPHOTO
Kayziekca, 0oOpa3oBaBIIErocs B pe3yiabTaTe OECKOHEYHO AIUTEIBHOIO MOHOIOJMAIBHOTO POCTa 3a CYET
AKTHBHOCTH BEpXYyLIEYHOH IOYKM OCHOBHBIX MOM3eMHBIX mobOeroB. Kopuu RA. wittrockii coctoar u3
OCHOBHBIX CTEP)KHEBBIX KOpHeH. B mom3eMHON YacTH B MOBEPXHOCTHOM TOPU3OHTE MOUBBI Pa3BUBAIOTCS
HEXHbIe MoJIoAble KOpHHU. IIpofoiKnTEeNnbHOCTP T'EHEPAaTUBHOTO MEpHOJa OT BCXOAOB 10 CTapeHUs
cocrasiser 15-16 ner.

Kniouesvie cnosa: peBeHb BuTTpoka, Kaylekc, BETeTallMOHHBIA MEPHOA, OMOIOTHYECKUE OCOOCHHOCTH,
ceMeHa, I1013eMHbIE IT00ErH.

N.A. Saparbayeva

Biological features of Rheum wittrockii Lundstr. in the
natural population of the Ketpen ridge

The article presents data on the biological characteristics of Rheum wittrockii Lundstr. on the Ketpen ridge.
The aim of the study is to research the biological characteristics of the natural growth of RA. wittrockii.
Rheum wittrockii, in natural populations of the Ketpen Ridge, is the object of the study. In June-July 2015-
2017 the route-reconnaissance method of research was carried out in the northern gorges of the Ketpen ridge
of the Uygur district of the Almaty region. Determination of the morphological characteristics of plant seeds
was carried out according to the methodological instructions of N.L. Udolskaya (1976). Systematic
monitoring of structural changes in plant organs in a large development cycle, determination of biological
characteristics and structure was carried out in accordance with the instructions of A. Zhukov (2012b),
Program and methodology..., (1986). During the study, in the gorges Ketpen, Rh. wittrockii is found at
altitudes above sea level (1900-3200 m). In the first year of growth, only vegetative organs develop. The
development of generative shoots begins in the 2-3rd year of plant growth. The rapid growth of reproductive
generative shoots is accompanied by the growth of vegetative shoots. The flowering phase lasts 7-10 days.
Flowering of one individual lasts 3—5 days. The generative phase lasts 7-8 (10) years. The fruiting process
lasts from mid-July to the third decade of August. The fruiting phase is 12—14 days. The growing season of
the plant is 60-75 days. The seed is a triangular nutlet. Germination is underground. Sprouts have two true
leaves. The underground perennial shoot system consists of a multidisciplinary caudex formed as a result of
infinitely long monopodial growth due to the activity of the apical bud of the main underground shoots. Roots
Rh. wittrockii are composed of basic taproots. In the underground part, tender young roots develop in the
surface layer of the soil. The duration of the generative period from germination to aging is 1516 years.

Keywords: Rh. wittrockii, caudex, vegetation period, biological characteristics, seeds, underground shoots.
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State of the relict species Abies sibirica Ledeb. in the natural
monument «Sinegorskaya fir grove» (Koktau mountains)

The article presents the results of studies of Siberian fir (4bies sibirica Ledeb.) in the natural monument
«Sinegorskaya fir grove». In order to study the current state and development of the relict population field
expeditions were conducted. By route-reconnaissance method the main occupied areas of the population on
Mountain Medvedka were observed: the eastern, northern and western slopes, as well as two peaks. The stud-
ied population is represented by all age groups. There are 3 main types of A. sibirica Ledeb. phytocenoses:
birch-fir (Betula pendula Roth, A. sibirica Ledeb.), fir (4. sibirica Ledeb.) and fir-aspen (Populus tremula L.,
A. sibirica Ledeb.). Parameters such as the height of mature trees, annual growth, length of young needles
and the amount of young undergrowth have been determined. It has been established that the regeneration of
the species directly depends on the type of phytocenosis. Based on the results of observations of the state, re-
newal and dispersal of Siberian fir only birch-fir communities are characterized by optimal conditions. In
communities with aspen the species is severely oppressed. Diseases and pests were found in clean plantations.
The limiting factors for the species are xerophytization of the habitat and the lack of sufficient soil layer. As
additional protection measures to increase regeneration artificial re-sowing of seeds and planting of fir seed-
lings were suggested. Constant monitoring of the state of the population was proposed.

Keywords: Abies sibirica Ledeb., Kalba ridge, Sinegorskaya fir grove, relict species, cenopopulation.

Introduction

Among the most widespread conifers in the Republic of Kazakhstan, the most interesting is the vulner-
able relict species Abies sibirica Ledeb. Growing area is the East Kazakhstan region, in the mountain forests
of Altai, Tarbagatai and Dzhungarskiy Alatau [1-2]. 4. sibirica is one of the main forest-forming species of
the dark coniferous taiga, but it is rarely able to form pure stands [3]. Individuals of Siberian fir should go
through latent, virginal and reproductive periods in their ontogeny [4]. However, the stages of development
change significantly due to anthropogenic load and climate change.

There is unique natural monument, the Sinegorskaya fir grove (Koktau mountains) on the Kalba high-
lands. The area of about 50 hectares on Mountain Medvedka is occupied only by fir population [5]
(Fig. 1).

The relief of the Kalba ridge is distinguished by its complexity and diversity. The large geomorpho-
logical units determine the features of the relief. They differ both in orographic appearance and in the his-
tory of origin, development and geological structure [6—8]. There is a mixture of the flora of the steppe
and mountain zones due to the intermediate location of the Kalba ridge at the junction of the Altai moun-
tain system and the Kazakh hillock. Geographical location of the ridge determines the richness of its terri-
tory with unique natural objects [5]. There is nemoral relict complex on the slopes of Mountain Medvedka.
It consists from the species Polystichum braunii (Spenn.) Fée, Dryopteris filix-mas (L.) Schott, Athyrium
filix-femina (L.) Roth, Festuca altissima All., F. gigantea (L.) Vill., Daphne altaica Pall., Iris ludwigii
Maxim., I. glaucescens Bunge, Spiraea trilobata L., Thalictrum foetidum L., T. isopyroides C.A. Mey.,
Agropyron tarbagataicum N. Plotn., Allium nutans L., Tulipa heteropetala Ledeb., Hedysarum
songoricum Bong., Melica transsilvanica Schur, Brachypodium pinnatum (L.) Beauv., Betula
rezniczenkoana (Litv.) Schischk., Allium hymenorhizum Ledeb., A. altaicum Pall.
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Figure 1. Location of the studied population on the Kalba ridge

There are few data on the biological characteristics of fir [9-12], especially regarding the state and de-
velopment of Kazakhstan ecocenotypes, it requires additional research.

The purpose of this study is defining the state of vitality and development of the Siberian fir population
in the Sinegorskaya fir grove.

Materials and methods

Field expeditions were carried out in 2018-2019 years. The study of the state of A. sibirica
cenopopulations was carried out on the territory of the Sinegorskaya fir grove on Mountain Medvedka, in the
Koktau mountains.

The study of the current state of 4. sibirica cenopopulations in natural habitats was carried out by the
route-reconnaissance method [13] using the classical methods of V.N. Golubev, E.F. Molchanov [14],
L.V. Denisova, S.V. Nikitina, L.B. Zaugolnova [15]. To compile the ecological and phytocenotic character-
istics of cenopopulations and to study the morphology of plants the generally accepted geobotanical methods
were used [16, 17]. The abundance of species is given according to G. Drude's scale. Latin names are veri-
fied according to the Plant List [18].

Results and its discussion

As a result of field research, it was established that Siberian fir occupies most of the Mountain
Medvedka: the eastern, northern and western slopes, as well as two peaks (Fig. 2).
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Figure 2. The slopes of Mountain Medvedka, occupied by fir:
1) western slope; 2) northwestern peak; 3) northern slopes; 4) southeastern peak; 5) eastern slope

The eastern slope is rather gentle, extensive, with large ledges and depressions. Location coordinates:
49 °34°45"" N, 82 °37°15"" E, 1314 m above sea level. The slope varies from 20 to 30-35°, in some places
up to 40 °. The relief is complex with numerous rock outcrops. It is composed of a large number of mattress
granitoids of various sizes. The soil substrate is mountain chernozem (in places forest chernozem), abundant-
ly humus. The soil horizon is impressive, reaching 60 cm in depressions. The soil accumulates only in crev-
ices and depressions. Plant litter is 90—100 g/m”. The plant litter is poorly expressed, in places it is complete-
ly absent. The water balance of the territory is limited, represented only by rare precipitation.

The main type of vegetation on the eastern slope is fir (4. sibirica Ledeb.) phytocenosis.

The dominants are A. sibirica — cops, B. pendula — sol. Under the canopy of the tree layer prevailing
species are Populus tremula L. — sp, Rosa pimpinellifolia — sol, Spirea media Franz Schidt — sp, Lonicera
tatarica L. — sp, Sorbus sibirica Hedl. — sol. Most shrubs are concentrated in depressions where humus
and water accumulate. There are weakened shrubs with curved crowns, with unsatisfactory development.

The grass stand is sparse, almost not formed, represented by separate lawns from Agrostis gigantea
Roth — cop,, Carex macroura Meinsh. — cop, u Galium boreale L. — sol, less often with such species as:
Artemisia commutata Bess., Lupinaster pentaphyllus Moench, Galium verum L., Galatella punctata (Waldst.
& Kit.) Nees, Sonchus arvensis L., Dracocephalum ruyschiana L., Gypsophilla altissima L., Rubus idaeus
L., Galium boreale L., Thalictrum flavum L., Athyrium filix-femina (L.) Roth, Woodsia ilvensis (L.) R. Br.,
Adenophora lilifolia (L.) A. DC., Lathyrus vernus (L.) Bernh., Woodsia alpina (Bolt.) S.F. Gray,
Pleurospermum uralense Hoffm., Festuca altissima All., Veronica longifolia L., Rubus saxatilis L., Veroni-
ca pinnata L., Poa transbaicalica Roshev., Berberis sibirica Pall., Dianthus superbus L., Crepis sibirica L.

Forb and forb-shrub communities (Rosa pimpinellifolia L., Caragana arborescens Lam., Rosa
acicularis Lindl., Cotoneaster melanocarpus Fisch. ex Blytt) with rare single inclusions of Siberian fir pre-
vail at the foot of the slope.

The ecological conditions for the growth of the species are extreme. There are lack of soil depth and the
presence of rock outcrops. The state of A. sibirica is suppressed. A considerable absence of undergrowth is
noticed. Mature forms are sick, weakened, affected by rust. The tops are dry, which is associated with pollu-
tion of the soil and air with toxic substances, primarily sulfur dioxide.

Windbreak and windfall trees are common. The crowns of mature trees are curved, asymmetrical,
young individuals are one-sided. Skirt crowns are rare or not pronounced. The annual growth rate is 2—6 cm
(3.55 £ 1, Cv =37 %, Cv is hereinafter the coefficient of variation of the trait).The length of young needles
varies within 1.2—1.5 cm (1.4 + 0.27, Cv = 22 %). The height of mature trees ranges from 7 to 18 m (14.88 £+
4.01, Cv=33 %).

Fir plants are located unevenly in small groups, sometimes in stripes.
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The number of young undergrowth is up to 2—4 (1.4) self-sown plants per 100 m?. Renewal is almost
non-existent. There is a reaction to altitude change. The higher the place of growth on the slope, the more
coniferous rust is presented. Frost cracks are quite rare and insignificant. The main limiting factors for the
species are the ecological conditions of habitation and the lack of a sufficient soil layer. The relief is not suit-
able for the normal development of the species.

The southeastern peak of Mountain Medvedka is diverse in relief forms. In some places, there is an
abundant outcrop of rocks. The soil layer is poorly formed, concentrated between rock crevices and in de-
pressions. In some areas, the soil horizon is quite well developed, up to 50-60 cm deep. The litter is abun-
dant, well overheated, up to 120—140 g/m?. The water balance is at the optimal level due to good spring snow
retention.

The stand is represented by fir-birch phytocenosis type (Betula pendula Roth, A. sibirica L.). Location
coordinates: 49°34°35"7, 82°37°04"", 1373 m above sea level.

The arboreal layer is of the same type, represented exclusively by two species: B. pendula — cop, A.
sibirica — cop,. The shrub layer is well developed under the canopy, which consists of Salix viminalis L. —
sol, Caragana arborescens Lam. — sol, Spirea media Franz Schmidt — sol, Juniperus sibirica Burgsd. —
sp, Sorbus sibirica Hedl. — sol, Cotoneaster melanocarpus Fisch. ex Blytt — sol, Populus tremula L. — sp.
The herbaceous layer is poor in terms of species. The layering of the herbage is not expressed due to the low
dispersal density of herbaceous species. Common species for herbage are Humulus lupulus L. — sp, Phleum
phleoides (L.) Karst. — sol, Polygola comosa Schkuhr — sol, Artemisia sieversiana Willd. — sol, Sedum
hybridum L. — sp, Bistorta major S.F. Gray — sol, Dianthus superbus L. — sp, Agrostis gigantea Roth —
sp, Vicia cracca L. — sol, Atragena sibirica L. — sol, Lilium martagon L. — sp, Thalictrum flavum L. —
sol, Trollius altaicus C.A. Mey — sol, Veratrum lobelianum Bernh. — sol, Cirsium incanum (S.G. Gmel.)
— sol.

The condition of the individuals is good. The height of mature trees is 15-20 m. The crowns are sym-
metrical, regular in shape, often with skirt bases. Rare slabs strongly deform tree trunks. The annual growth
is within 2-3 (2.35 + 0.28, Cv = 17 %) cm. The length of young needles is 1.5-2 (1.88 + 0.14, Cv =11 %)
cm.

The undergrowth of A. sibirica is rare or almost absent. The number of young undergrowth ranges from
210 6 (3.14 £ 1.26) per 100 m?. The species renewal is weak. Senile individuals predominate in the age spec-
trum. Phytocenosis with a clear right-sided spectrum. Fruiting is weak. The state of the species directly de-
pends on the depth of the soil cover and the absence of granitoid plates on the earth's surface. Dwarf forms
are not rare. Needle rust is low. No pests were found Frost cracks are rare and insignificant.

The northwestern peak of Mountain Medvedka is represented by fir-aspen type of phytocenoses
(A. sibirica Ledeb., Populus tremula L., B. pendula Roth.). Location coordinates: 49 © 34’3777, 82 © 36'49"",
1296 m. The relief is not homogeneous, rather complex; often there is an outcrop of rocks. The slope is quite
well moistened due to abundant snow retention.

The dominant species are A. sibirica Ledeb. — copa, P. tremula L. — copa. B. pendula Roth — sol is
rare. Shrub layer is 1-1.5 m height and consists of Caragana arborescens Lam. — copi, Sorbus sibirica
Hedl. — sol, Spirea media Franz Schmidt — sol, Rosa pimpinellifolia L. — sol. Herbaceous layer character-
ized by lowdensity and cover, species — poor. Rare individuals represent it: Aconitum leucostomum
Worosch — sol, Vicia pisiformis L. — sol, Thalictrum flavum L. — sp, Sausurea latifolial.edeb. — sp, Poa
nemoralis L. — sol, Bupleurum longifolium L. subsp. aureum (Fisch ex Hoffm.) Soo — sol, Atragene
sibirica L. — sol, Galium verum L. — sol, Heracleum sibiricum L. — sol, Trollius altaicus C.A. Mey. —
sol, Fragaria vesca L. — sol.

A. sibirica Ledeb. well developed, well formed. Mature senile individuals predominate, 15-22 m in
height. Young individuals are usually up to 1 m in height, abundant: 2—7 per 100 m?. There are individuals of
all age categories.

Rust on the needles is not observed. Drying of the tops of the trees is almost absent. Windfall and wind-
break trees are extremely rare. The tree crowns of A. sibirica are regular, symmetrical. Frost cracks are not
marked. In this community, the competition between woody plants did not reach visible rivalry, and
A. sibirica is not clearly oppressed by P. tremula. The annual growth varies from 2.2 to 3 (2.67 = 0.5;
Cv =25 %) cm. The length of young needles is 1 — 2.5 (1.85 £ 0.39; Cv =28 %) cm.

This community is a typical mountain-forest formation for this slope. Due to the high level of over-
growth bedrock, granitoid slabs have almost no effect on the development of tree species.
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The western slope of the mountain.There are two types of represented phytocenoses.

Aspen-fir (P. tremula L., A. sibirica Ledeb.) phytocenosis. Location coordinates: 49°35°01"" N,
82°36'34"'E, 1111 m above sea level. The density of individuals of the species is 01-02. Density of crowns
is 01. Rare shrubs and young trees are represented under the canopy: Sorbus sibirica Hedl. — sol, Ribes
rubrum L. — sol, B. pendula Roth — sol. The slope is quite steep. Steepness up to 50-55 % in some places,
often with outcropping of rocks (granite slabs). The soils are mountain chernozems, the layer is thin, up to 40
cm, in depressions up to 50 cm, abundantly saturated with overheated humus. The herbaceous layer, with a
fairly high density and coverage, is represented by turf grasses and sedges. Thalictrum isopyroides
C.A. Mey. — sol-sp, Veratrum nigrum L. — sol, Bupleurum multinerve DC. — sol, Hierochloe odorata (L.)
Beauv. — sol, Galium verum L. — sol, Galium boreale L. — sol, Humulus lupulus L. — sol, Spirea media
Franz Schmidt — sp, in some places there are island lawns from Sedum hybridum L. — sp, Spirea trilobata
L. — sol with the inclusion of Lilium martagon L. — sol, Sedum hybridum L. prevails on the rock outcrops.

A. sibirica Ledeb. at senile phase of growth is rather tall. It often curved at the base. The height of the
trees reaches 15—-17 m. Undergrowth is found only on the edges, where aspen root suckers are not developed.
Young undergrowth is usually 2-3 vegetative individuals, rarely almost none. Aspen can presumably replace
fir. Individuals with a skirted crown extensively cover the base of the trunks near the ground with creeping
branches.

The crown is symmetrical, fairly aligned, sometimes one-sided (naked from the south-west). Mass dis-
eases and pests were not found. No dry top was found. The annual growth varies from 2 to 2.8 (2.4 £ 0.3; Cv
=17 %) cm. The length of young needles is 1-1.8 (1.3 = 0.2; Cv =21 %) cm.

Birch-fir communities (B. pendula Roth, A. sibirica Ledeb.). Location coordinates 49°34°56 N,
82°36°19"'E, 1235 m above sea level.

There are rather well developed communities, richer in species. The tree layer is of the same type, with
a density of 0708, consists of only 2 species: B. pendula Roth — cop,, A. sibirica Ledeb — cop,.

The relief of the slope is rather difficult. The underbrush is abundantly presented by Sorbus sibirica
Hendl. — sp-cop,, Spirea media Franz Schmidt. — sp-cop1, Rosa pimpinellifolia L. — sol, Spirea trilobata
L. — sol, Cotoneaster melanocarpus Fisch. ex Blytt — sol, Ribes rubrum L. — sol, Caragana arborescens
Lam. — sp.

The herbaceous layer is well developed and rich in species. Layering in the herbage is not expressed.
Typical species are Bistorta major S.F. Gray — sol, Bupleurum longifolium L. subsp. aureum (Fisch. ex
Hoffm.) — sol, Sedum hybridum L. — sol, Dactylis glomerata L. — sol, Thalictrum flavum L. — sp,
Lamium album L. — sol, Hierocloeodorata (L.) Beauv. — sol, Veratrum nigrum 1. — sol, GaliumverumL.
— sol-sp, Atragene sibirica L. — sol, Urticadioica L. — sol-cop,, Phleum phleoides (L.) Karst. — sol, Ar-
temisia sieversiana Willd. — sp — cop1, Ferula songarica Pall. ex Spreng. — sol, Artemisia vulgaris L. —
sol, Saussurea latifolia Ledeb. — sol, Elytrigia repens (L.) Nevski — sol, Dactylis glomerata L. — sol.

The fir population is represented by all age groups. The plants are well developed. Undergrowth is
abundant: young individuals up to 50 cm high — up to 15-20 pieces per 100 m?, up to 1 m high — 7-10
pieces per 100 m?. Annual growth varies from 2.5 to 3.8 (3.1 = 0.4; Cv = 24 %) cm. The length of young
needles is 1.3 — 2.2 (1.8 £ 0.2; Cv=22 %) cm.

Young aspen ispredominate along the north-western periphery.

The intermontane slope valley consists of P. tremula L. u A. sibirica Ledeb. Individuals of A. sibirica
are tall, up to 17-18 m height. Aspen is the predominant species. A. sibirica Ledeb. located in small groups
of 2-3 mature forms, less often in longitudinal stripes. The eastern spurs are characterized by small islets of
P. tremula, about 100 m? each, arranged in longitudinal stripes. The undergrowth is dominated by: Sorbus
sibirica Hedl., Spirea media Franz Scmidt, Rosa pimpinellifolia L.

The northern slopes are located in the foothill part of Mountain Medvedka. Location coordinates: 49 °
34°44"" N, 82 °3620°" E, 1289 m above sea level. Three types of communities represent the slope.

Cenopopulation of birch-fir (B. pendula Roth, A. sibirica Ledeb.) phytocenosis. The relief of the slope
is leveled, with a steepness of 10—15 °, in some places up to 25 °. Most of the granitoid slabs are completely
enclosed; it is very rare to find rock outcrops. The soils are well formed and very dense. Soil horizon is 40—
45 cm deep, in depressions up to 50 cm. Vegetable litter is significant, well overheated, 100-120 g/m?, con-
sists of needles and dry foliage of cereals. The investigated area is heavily littered with felled and windblown
trees, which in the future can be a source of wood pests. Shrub layer up to 150 cm tall, well-formed, has a
density up to 05-06. Commonly seen species are: Caragana arborescens Lam. — sol-sp, Spirea media
Franz Scmidt — sol, Ribes rubrum L., Cotoneaster multiflorus Bunge. In the herbage typical species are:
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Caragana arborescens Lam. — sol-sp, Spirea media Franz Scmidt — sol, Ribes rubrum L., Cotoneaster
multiflorus Bunge. In herbage, common species are: Agrostis gigantea Roth, Polemonium caeruleum L.,
Carex humilis Leyss, Bupleurum longifolium L. subsp. aureum (Fisch. ex Hoffm.) Soo, Viola hirta L.,
Saussurea latifolia Ledeb., Serratula coronate L., Cuscuta europaea L., Lathyrus gmelinii Fritsch., Silene
graminifolia Otth, Galatella hauptii (Ledeb.) Lindl., Aconitum septentrionale Koelle, Dryopteris filix-mas
(L.) Schott, Asplenium septentrionale (L.) Hoffm.

The age composition of the studied species is represented by all age groups. Fir undergrowth is abun-
dant in small illuminated glades under the canopy of herbage, in small dense groups of 10-20 plants in the
stage of seedlings and juvenile phase. The annual growth is from 3.3 to 4.2 (3.8 £ 0.2; Cv =22 %) cm. The
length of young needles is 1.8 — 2.3 (2.1 £0.1; Cv=15 %) cm.

Mature forms of 4. sibirica Ledeb. are tall, up to 15—18 m height. The crowns of the trees are symmet-
rical, oblong-conical. Frost cracks on fir trunks are quite common.

Cenopopulation of fir (A. sibirica Ledeb.) phytocenosis is rare. It occupies gentle plains. The soils are
well formed. The herbaceous layer is almost not pronounced and presented by: Lythurus gmelinii Fritsch —
sol, Veratrum nigrum L. — sol-sp, Thalictrum simplex L. — sp, Rubus idaes L. — sol, Crepis sibirica L. —
sol, Viola hirta L. — sol, Cirsium helenioides (L.) Hill — sol, Ribes rubrum L. — sol, Sorbus sibirica Hedl.
— sol. Other related species which should be distinguished: Aconitum anthoroideum DC., Juniperus sabina
L., Cotoneaster melanocarpus Fisch. ex Blytt, Ribes nigrum L., Lonicera tatarica L., Chelidonium majus L.,
Bromopsis inermis (Leyss.) Holub, Agropyron desertorum (Fisch. ex Link) Schult., Stipa pennata L.,
Achillea millefolium L., Pinus sylvestris L., Erysium flavum (Georgi) Bobr., Antennaria dioica (L.) Gaertn.,
Poa angustifolia L., Festuca valesiaca Gaudin, Allium nutans L., Rheum compactum L.

Individuals of A. sibirica are well formed and tall, up to 17—-19 m height. Frost cracks are quite com-
mon; there are no diseases and pests. The lower branches are mostly bare. The annual growth is from 2.1 to
3.2 (2.7 0.3; Cv =25 %) cm. The length of young needles is 1.6 — 2.1 cm (1.8 = 0.1; Cv = 19 %). Under-
growth is unsatisfactory, in the amount of 2—4 plants. Senile individuals prevail.

Cenopopulation of fir-aspen phytocenosis (P. tremula L., A. sibirica Ledeb.) usually occupies slopes
with a high steepness of 25-35°. The soils are well formed. The soil horizon is 4050 cm. The water balance
is compiled by precipitation. There is no groundwater supply.

Tree layer is presented by P. tremula L. — sp-cop, A. sibirica Ledeb. — cop4-cop,, B. pendula Roth
— sol. There are commonly located shrubs: Spiraca media Franz Schmidt — sol, Caragana arborescens
Lam. — sol. The herbaceous layer is well formed, up to 100—120 cm in height. It is presented by: Lathyrus
gmelinii Fritsch — cop,, Cirsium helenioides (L.) Hill. — sol-cop,, Bupleurum longifolium L. subsp.
aureum (Fisch. ex Hoffm.) Soo — sol, Paeonia anomala L. — sol, Thalictrum simplex L. — sol, Veratrum
lobelianum Bernh. — sol, Hierocloé odorata (L.) Beauv. — sol, Urtica dioica L. — sol, Dactylis glomerata
L. — sol, Delphinium elatum L. — sol, Artemisia dracunculus L. — sol, Poa nemoralis L. — sol, Viola hirta
L. — sol, Saussurea latifolia Ledeb. — cop,, Festuca altissima All. — cop4, Crepis sibirica L. — sol,
Bistorta mayor S.F. Gray — sol, Rubus saxatilis L. — sol, Filipendula ulmaria (L.) Maxim. — sol, Artemisia
sieversiana Willd. — sol, Serratula coronata L. — sol, Filipendula vulgaris Moench — sol, Trollius altaicus
C.A. Mey. — sol, Geum aleppicum Jacq. — sol, Carex macroura Meinsh. — sol, Dryopteris filix-mas (L.)
Schott — sol, Gymnocarpium dryopteris (L.) Newm. — sol.

A. sibirica Ledeb. is tall, 14—17 m in height. Cenopopulation with a left-sided spectrum is represented
by all growth phases. The undergrowth is abundant, but sparse in this phase, 25 juveniles per 100 m”. The
annual growth is from 2 to 2.8 (2.3 £ 0.2; Cv = 28 %) cm. The length of young needles is 1.5-2 (1.7 £ 0.2;
Cv =23 %) cm. There are crowns of the correct form with a skirted base. It is rare to find trees with curved
crowns. No diseases or pests were found. Frost cracks is commonly appearing.

Analysis of the data (Tab. 1) showed that the state of the species, the degree of regeneration and the
amount of young fir undergrowth directly depends on the community and other species dominating in the
tree layer. It was found that fir-birch phytocenoses are the most stable and productive. The species in such
communities is characterized by high vitality and resistance to pests and diseases. As a rule, such communi-
ties are occupied by overgrown granitoid massifs. In aspen-fir phytocenoses a gradual suppression of A.
sibirica Ledeb is observed. The P. tremula usually forms dense clonal groups and significantly limits the dis-
tribution of fir. In addition, the root-sprouting undergrowth of aspen displaces the fir undergrowth, and does
not allow full development. Usually, this type of community is confined to flat areas.

Pure fir communities are quite rare. They occupy steep, flat slopes are vulnerable to diseases and pests.
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Table 1
Comparison of metric features of the studied cenopopulations
The length of the Height of | The number of
. Annual growth rate,
Community name om annual growth of mature young under- ,
needles, cm trees, m | growth per 100 m
East slope
Fir phytocenosis (4. sibirica 2-6 1,2-1,5 718 24
Ledeb.) 3,55+1; 37 % 1,4+0,27; 22 %
Southeastern peak
Fir-birch phytocenosis (B. pendula 2-3 1,5—2 15-20 26
Roth, 4. sibirical..) 2,3540,28; 17 % 1,8840,14; 11 %
Northwest peak
Fir-aspen phytocenosis 22-3 12,5
g.l'p Se’sgfjfgsgfl; P. tremula L., 2,67+0.5; 5 % 1854039, 28 % | 1022 27
Western slope of the mountain
Aspen-fir phytocenosis 2-2,8 1-1,8 15-17 23
(P. tremula L., A. sibirica Ledeb.) 2,4+0,3; 17 % 1,3£0,2; 21 %
Birch-fir communities (B. pendula 1,3-2,2
Roth, A. sibirica Ledeb(.). ? 2,5-3,8 3,1+0,4; 24 % 1,8+0,2; 22 % 17-18 7-10
Northern slopes of the foothill part
Cenopopulation of birch-fir
phytgcenosis (B. pendula Roth, A. 3,83)3,;?,222 o 2,13:6%;;2’135 o 15-18 10-20
sibirica Ledeb)
Cenopopulation of fir 2,1-3,2 1,6-2,1 17-19 24
phytocenosis (4. sibirica Ledeb.) 2,7+£0,3; 25 % 1,8+0,1; 19 %
Cenopopulgtion of fir-aspen 228 1,5-2
phytgcenosm (P. tremula L., A. 2.3402: 28 % 1.740.2: 23 % 14-17 2-5
sibirica Ledeb.)

Conclusion

Siberian fir occupies most on the the eastern, northern and western slopes of the Mountain Medvedka,
as well as two peaks. The plants are well developed. The population is represented by all age groups. The
species form 3 types of phytocenoses: birch-fir (B. pendula Roth, A. sibirica Ledeb), fir (A. sibirica Ledeb.)
and fir-aspen (P. tremula L., A. sibirica Ledeb.).

The main task was to establish the state and degree of renewal of the endangered species. In this regard,
such parameters as the height of mature trees, annual growth, length of young needles and the amount of
young undergrowth were determined. It was found that the type of phytocenosis and the role it plays in the
community, and other dominant species in the tree layer directly affect the regeneration, the state of the spe-
cies and the amount of young fir undergrowth.

It was established that only birch-fir communities are characterized by optimal conditions. In communi-
ties with aspen the species is severely oppressed. Diseases and pests were found in clean plantations.

The main limiting factors for the species are an extreme ecological habitat conditions and the lack of an
adequate soil layer.

Protection measures such as constant monitoring of the state of the population, artificial resewing of fir
seeds and planting seedlings to increase regeneration were recommended.
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A.A. CymGembaeB, A.H. JlanmnoBa

«CuHeropck mbIpmaJibl ToFai» tTaduru eckeprkimingeri (Kek raymnapsi) Abies
sibirica Ledeb.peaukTi TYpiHiH *karnaibl

Maxkanana «CHHEropck IIbIpuranel Torai» Taburu eckeprkimwingeri Cibip wsipiiacein (Abies sibirica
Ledeb.) 3eprreyain HOTHKENEpPi KEATIpUIreH. PeNUKT NOMyISLMACHIHBIH Ka3ipri jKaFiaibIMeH JaMybIH 3ep-
TTey MaKcaThIHAA IalaiblK SKCIEAULMsUIap OTKi3inai. MapipyTTeik-6apiay aaici Herizinge Mexasenka
TaybIH/IaFbl MOMYJISILUAHBIH HETi3ri eceTiH aiiMaKTapbl: IIBIFBIC, CONTYCTIK KoHE OaTbic OeTkeiinepi, connai-
aK eKi IIBIHBI 3epTTeNAl. 3epTTeNreH NomyJsinus apOip kac TonTapbIMeH YChIHbUFaH. A. sibirica Ledeb. 3
HeTi3ri GuTOIeHO3AapAbIH TYPiH Kypalasl: KaiibiH-mbIpmia (Betula pendula Roth, A. sibirica Ledeb.), meip-
ma (4. sibirica Ledeb.) >xone mblpmia-xextepek (Populus tremula L., A. sibirica Ledeb.). Xerinren
ararITapbH OWIKTIri, KbUIIBIK OCYi, Kac WHENCPAiH Y3bIHIBIFBI )KOHE JKac OCIHIUICPAIH MOJIIEP] CHUSIKTHI
napamerpiep aHbIKTanAbl. TypAiH pereHepanusichl (UTOLEHO3ABIH TYpiHe TikeJedl OaiaHBICTBI eKeHIri
aiikpiHaanapl. CiOip MIBIPLIIACKIHBIH KYHiH, JKaHAPYBIH JKOHE TapayblH OakKplIay HOTHXKEIepi OOMBIHIIA TEK
KaWbIH-IIBIPIIANAD KaybIMIACTBIFbl OHTAMJIBl JKaFfailapMeH CHIATTaJaThIHABIFBI aHBIKTaNAbl. Kekrepek
TYpi KaybIMIACTBIKTapAa OyJ1 KaTThl KbIChIMFA Tyceni. Ta3a OTHIPFBI3bUIFAHIAPAAH aypyJapMeH 3HSHKECTep
Tabpu1nbl. Typriep ymriH mexreymi (akropiiap — TIPIILTIK €Ty OPTaCHIHBIH KCEPODHUTTETY] XKOHE JKETKITIKTI
TONBIPAK KabaThIHBIH O0iMaybl. KockMIla KOpFaHbIC IIapaiapbl peTiHAe MOMYJISLHSHbIH JKaFIaiiblH YHeMI
Gakpuiay, pereHepalusiHbl apTThIpy YILIIH TYKbIMIAapbl )KacaH[bl Kaiita ceOy jKoHE MibIpIia KeLIeTTepiH
OTBIPFBI3Y YCHIHBUIFaH.

Kinm cesoep: Abies sibirica Ledeb., Kanba »oTtackl, CHHEropck IIBIpLIaIbl TOFAbl, PEUKT TYpJepi, LEHO-
HOITYJIALMSA.
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A.A. Cym6embaeB, A.H. JlanmnoBa

Cocrosinne pesiMmKTOBOrO Buaa Abiessibirica Ledeb. B namsiTHUKe
npupoabl «CuHeropckasi nuxroBas poma» (ropsl Kokray)

B craThe M3N0XKEHBI pe3yibTaThl MCCIENOBAaHUI MUXTHI cHOMpCKOH (Abies sibirica Ledeb.) B mamsTHuke
npupo bl «CHHEropckas NUXToBas poiay. C LeJIbl0 U3YYEeHHS TEKYIIEro COCTOSHYS M Pa3BUTHUS PEITMKTOBOM
HOITYJIALMY TIPOBE/ICHBI MOJIEBBIE SKCIIEIHIOHHbIC Bble3ibl. Ha 0CHOBE MaplIpyTHO-PEKOTHOCLIMPOBOYHOTO
MeTO/la 3y4eHbl OCHOBHBIC 3aHMMAaeMbI€ IUIOLIAIH OMYJ/ISLHUY Ha rope MezaBeka: BOCTOUHbIH, CeBEPHBIN 1
3amaJHbIA CKJIOHBI, a TAKKE JIBE BEPIUMHBI. [I3ydyaemas MOMyJsALHs NPEICTaBI€HA BCEMH BO3PACTHBIMH
rpymmnamu. A. sibirica Ledeb. obpasyer 3 OCHOBHBIX THIIa (HUTOIEHO30B: OEpe30BO-NUXTOBHIA (Betula
pendula Roth, A. sibirica Ledeb.), muxtoBslii (4. sibirica Ledeb.) n muxToBo-ocuHoBbIH (Populus tremula L.,
A. sibirica Ledeb.). OnpeneneHsl Takue ImapaMeTphl, KaK BBICOTA B3POCIBIX JEPEBbEB, FOMOBOH IPHPOCT,
JUIHA MOJIOZOH XBOW M KOJMYECTBO MOJIOZOTO MOAPOCTA. YCTaHOBJICHO, YTO BO30OHOBIICHHE BHA HATIPS-
MyIO 3aBUCHUT OT THIa ¢uroreHo3a. [lo pesynpraram HaOIIOCHUH 32 COCTOSIHIEM, BO30OHOBIEHHEM U pac-
CEJICHUEM IUXThl CHOMPCKOH YCTAHOBJICHO, YTO ONTUMAJILHBIMU YCIOBHUSIMHU XapaKTEPU3YIOTCS TOJIBKO Oepe-
30BO-IIMXTOBBIC cOO0LIECTBA. B cooblecTBax ¢ OCHHOI BUJI HCIIBITBIBACT CHIIBHOE YTHETCHUE. B 4HCTHIX Ha-
CaXIEHUSAX OOHApyKeHbI 00Je3HH U Bpexurten. JIumMuTHpyomuMu Gpakropamu Uis BUAA ABISIOTCSA KCEPO-
(uTH3auus ycnoBUil 0OMTaHUSA M OTCYTCTBHE JIOCTATOYHOTO MOYBEHHOTO CJI0s. B KauyecTBe OMOIHUTEIBHBIX
Mep OXPaHBI NPEI0KEHBI OCTOSIHHBIA KOHTPOJb 332 COCTOSHHEM HMOMYJISIINY, UCKYCCTBEHHBIH ITOJICEB Ce-
MSTH ¥ [IOCaJIKa Ca)KEHIIEB IMUXTHI IS YBEIWYEHHSI BO30OHOBIICHHSI.

Knioueswie cnosa: Abies sibirica Ledeb., Kanbuncknit xpeder, CHHeropckasi MuxToBas pola, PEeITUKTOBEIN
BT, [ICHOTIOITYJISIIIHS.
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Study of ontogenesis of Scabiosa ochroleuca L.
in the conditions of the Central Kazakhstan

The article presents the results of the Scabiosa ochroleuca ontogenesis study under the conditions of the na-
ture of the Central Kazakhstan. The study of this species is due to the need to use it as a source of biologically
active substances and to determine the potential of introduction. 4 periods (latent, virginal, generative and se-
nile) and 7 age states (resting seeds, seedlings, juvenile, immature, adult vegetative, generative and senile) are
revealed. Morphological features of each period and state, degree of development of above-ground and un-
derground organs, alternation of vegetation phases are determined. The duration of the ontogenesis cycle of
Scabiosa ochroleuca in nature was 2 years, of which in the 1st year the plants took place in 150-176 days
with coverage of the conditions of seedlings, juvenile and immature plants. For the 2nd year, the life cycle
covered 137-151 days, during which periods of adult vegetative, generative and senile plants pass. Potential
of introduction of Scabiosa ochroleuca in Karaganda region is determined.

Keywords: Scabiosa ochroleuca, ontogenesis, age period, age state, duration, introduction.

Introduction

One way to manage and conserve the natural resources of rare, endangered and endemic plant species is
to introduce them into the culture. The introduction of species of natural flora provides extensive material for
scientific research, primarily in the field of rhythms of ontogenesis. In ex sifu conditions the researcher gets
the opportunity to observe the dynamics of the development of individuals in their entirety, fixing the change
in age states, which is very difficult when conducting such studies in natural conditions. Ontogenesis study
makes it possible to assess plant development in different age phases, to determine vegetation duration, to
assess climate effects on development of above-ground and underground organs in process [1, 2].

The genus Scabiosa L. is a genus of herbaceous, or semi-shrub plants of Dipsacacese family [3]. Repre-
sentatives of this family are characterized by the presence of wrapper leaves, the cup is reduced to bristles.

There is practical interest for an introduction of Scabiosa ochroleuca L. Currently, the plant is used in
folk medicine. Wound healing agents are made from it is used, in diseases such as hemorrhoids, skin rashes,
warts, and female diseases [4]. There is potential application of herb of this species as anti-inflammatory,
wound healing and antimicrobial agent [5-9].

Based on the above, the aim of the study was to investigate the stages of ontogenesis of Scabiosa
ochroleuca in the conditions of the Central Kazakhstan.

Object and methodology

The object of the study was the seed material and Scabiosa plants from the natural populations.

Scabiosa ochroleuca is a biennial, less often perennial, herbaceous plants up to 50-75 cm tall, in culture
they can reach a height of up to 130 cm. The rhizome is woolly, branchy, thickened in the neck. The stems
are simple or branched at the top, pubescent with curly hairs in the upper and lower parts. Leaves of barren
shoots on long petioles, whole, toothed, lyre-notched, lyre-pinnate-dissected. It blooms in July-October. It is
frost-resistant, moderately drought-resistant [10].

The initial stages of the study were carried out at the research center of biotechnology and eco-
monitoring of the Faculty of Biology and Geography of Karagandy University of the name of academician
E.A. Buketov in 2019-2021. The remaining phases of ontogenesis were established on natural populations in
Korneev forests (Bukhar-Zhyrau district of Karaganda region).

The seed material was divided into batches by size and weight (small, medium and large), measured
with a ruler and germinated. Seed material was attracted from natural habitats: 1) Buiratau State National
Natural Park, Karagash tract (Karaganda region); 2) vicinity of Karagaily village (Karkaraly district of Kara-
ganda region); Karkaraly Mountains (Karkaraly District, Karaganda Region).
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Periods of ontogenesis and determination of age states were carried out according to the methodological
guidelines available in the literature [11-13]. Germination of seeds was determined according to the general-
ly accepted method [14]. Experiments were laid in 4 times repetition, the germination energy was determined
on the 6th day, germination — on the 30th day. Morphology of seeds and seedlings was examined on a bin-
ocular microscope MBS-1 in laboratory conditions with an increase of 40—80 times. The following parame-
ters were measured: total height of plants, length of the epicotyls, length and width of the first leaf, length of
the root system.

Results and discussion

In ontogenesis of Scabiosa ochroleuca is separated into 4 age periods and 7 age state (Table 1):

i) Latent, represented by resting seeds;

i) Virgin, or pre-generative, period, in which the conditions of seedlings, juvenile, immature and adult
vegetative plants are separated,

iii) Generative period, represented by state of generative plants;

iv) Senile period, represented by state of senile plants.

Latent period. Scabiosa ochroleuca seed with a pale yellow conical shape with a blunt nose and 68
clearly visible ribs (Fig. 1), 2.2-3.6 mm length and 1.5-2.1 mm wide; weight of 1000 seeds is 0.15-0.34
grams. On top, the seed is covered with a film coating forming a wavy crown with rigid bristles, the surface
along the ribs is lowered by simple white trichomes.

The largest seeds are marked for the Karkaraly Mountains, the smallest — from the Buiratau National
Park [15].

Figure 1. Internal view of Scabiosa ochroleuca seeds

This aspect can be explained by the fact that in the Karkaraly Mountains more mesophytic conditions
are observed (more precipitation), which leads to a good development of plant morphology. In the Buiratau
Mountains, the conditions are more xerophytic, so the size of the seeds is lower.

The germination rate of freshly harvested seeds ranged from 50.1 to 64.5 %, however, during storage, a
gradual decrease was observed (Fig. 2). So, after 6 months of storage, there was a decrease in germination by
15 %, after 1 year — by 23 %, after 2 years — by 2.2 times. Total loss of germination is noted for seeds after
4 years of storage (Figure 2).
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Figure 2. Germinative rate and energy of germination
of Scabiosa ochroleuca seeds in process of storage

Table 1
Duration of major phases of Scabiosa ochroleuca ontogenesis in the Central Kazakhstan

No Period State Duration of period / state
1 Latent Resting seeds From 6 months till 3.5 years
2 Virgin Seedlings 30-35 days
3 Juvenile 3540 days
4 Immature 85-92 days
5 Adult vegetative plants 4246 days
6 Generative Generative plants 75-80 days
7 Senile Senile plants 20-25 days

Virgin period. State of seedlings. Seed germination begins on day 4-5 after planting on Petri dishes.
When sowing in open ground, underground conditions, seedlings appear in the 1** — 2™ decades of May.
The germ root appears first of the seed, 68 mm long and up to 0.5 mm in diameter. After one day, a hypo-
cotyl appears, which makes a knee bend and carries out the cotyledons folded together. Cotyledon leaves
open after 1-2 days. The prophet currently has a height of 1.5—1.8 cm, the root length is 2.5—4 cm; cotyledon
leaves 1.4-1.8 cm long and up to 0.5-0.6 cm wide, narrowly elliptic in shape with a rounded base and a
notched apex. After 14-20 days, the first pair of real leaves appears, obovate in shape, with a serrated edge.

Duration of state is 30-35 days.

Juvenile state. Plants pass into this age state after drying and dying of cotyledon leaves. As a result, a
small rosette with 4—6 real leaves is formed (Fig. 3). The plant has a height of 2.5-3 cm, the length of the
root system is 5.7 cm. Real leaves are sessile, up to 2.5 cm long and 1.5-1.8 cm wide.

Duration of state is 35—40 days.

Immature state. In immature plants, Scabiosa ochroleuca show the appearance in the rosette of leaves
of lyre-cut leaves. The socket reaches a height of up to 4-5 cm, a diameter of 8—12 cm, a root system of the
rod type, deepens by 14—18 cm, lateral roots of the 1st order appear. Leaf leaves up to 5—7 cm long and 2.5-3
cm wide, petiole 1.5-2 cm. In this phase, plants go under winter rest.

The duration of the state is 85-92 days.

Adult vegetative plants. Plant growth for the next year of vegetation begins in the 3™ decade of April —
early May, depending on weather conditions. Scabiosa plants transition to an adult vegetative state. It is
characterized by the formation of a basal rosette of leaves, consisting only of lyre-separate leaves, as well as
the formation of a vertical shoot branching in the upper part. Leaves on the stem are lyre-dissected, opposite
sessile, with thin linear lobes. The height of plants reaches 30—40 cm, diameter 8—15 ¢cm, the number of real
leaves exceeds 8—15. The root system is 23—30 cm deep, rod type; lateral roots of the 2™ order appear.

The duration of the age period is 42—46 days.
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Figure 2. Internal view of seedlings of Scabiosa ochroleuca

Generative period. Generative state. In mid-June, the beginnings of head inflorescences begin to form
on the tops of shoots, which marks the transition of the plant to the generative period. Simultaneously with
the appearance of generative organs, further growth in heights and the formation of lateral shoots are ob-
served (Fig. 3).

A B

Figure 3. Internal view of Scabiosa ochroleuca in generative period: A — phase of flowering, B — phase of fruiting

The blossoming phase falls on the 2™ decade of June — the beginning of July, single flowering — at
the end of June, mass — 2-3 decades of July. Individuals can bloom until the end of August, which depends
on habitat conditions and weather factors. In August, individual inflorescences pass to the fruiting stage, the
mass phase of which falls on the end of August — beginning of September. With the beginning of fruiting in
individuals, yellowing and wilting of leaves in the basal rosette are observed; plant growth is completely
stopped. The height of plants by the end of the period reaches 50-75 cm, the number of inflorescences per 1*
individual from 1 to 5 (7) pieces. The length of the root reaches 30-35 cm, the roots of 1-2 orders are
marked.

The phase duration is 75-80 days.

Senile perios. Senile plants. After ripening and scattering, the seeds of Scabiosa ochroleuca plant pass
into the senile period. There is a browning of above-ground organs, twisting of stem leaves. Vertical shoots
with remnants of underdeveloped seeds remain. Dying plants in this form go away in the winter.

The duration of the condition is 20-25 days.

Thus, Scabiosa ochroleuca plants in the Central Kazakhstan undergo a full cycle of ontogenesis in two
years, with the duration of ontogenesis phases for the 1* year of vegetation being 150—167 days, for the 2™
year — 137—151 days, which fully corresponds to the duration of the growing period of the Karaganda re-
gion.
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Conclusion

Based on the results of observations, the main periods and states of ontogenesis of Scabiosa ochroleuca
in the conditions of the Central Kazakhstan are determined. There are 4 periods (latent, virginal, generative
and senile) and 7 age states (resting seeds, seedlings, juvenile, immature, adult vegetative, generative and
senile) that take place in the 2-year period. In the first year of vegetation, the initial phases of ontogenesis
take place in 150-167 days, in the 2nd year for a period of 137-151 days. Observation of the phases of onto-
genesis shows the prospect of introducing the studied species of plant into the introduction experiment.
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C.C. TeipxanoBa, M.M. CunaHTbeBa

Opraasik Kazakcran xarnaibiagaa Scabiosa ochroleuca L.
OHTOIeHe3iH 3epTTey

Makanana Optanelk KazakcTanubslH Taburarel karmaiieiana (Scabiosa ochroleuca) cxaOUO3BIHBIH
OHTOTEHE3IH 3epTTey HOTHXKeNepi KenTipiireH. by Typai 3epTrey OHbI OMONOTHSIBIK OelCeHIi 3aTTap/Ably
K31 peTiHJe KOJIIaHy JKOHE CHTi3y QJeyeTiH aHBIKTay KaKeTTUNriMeH OailaHbicTbl. 4 Ke3eH (KachIPbIH,
BUPTHHMIIB/LI, TEHEPATHBTI OHE CEHWJIb/I) XoHe 7 Kac arAaibl (JeManaTblH TYKbIMAAP, KeLIeTTep, IoBe-
HaJIbJbl, HIMMAaTYpaJblbl, EPECCK BEreTATHUBTI, TCHEPATHBTI JKOHE CEHHJIbIi) AHBIKTAIABL Op KE3eH MEH
JKaFTalIbIH MOP(OJIOTHSUIBIK epeKIIeIIKTepi, )KEePYCTi JKoHe sKepacThl MYIIENepiHiH faMy Jlopexeci, BereTa-
Ul Ke3CHIEPIiHIH aybICybl aHBIKTANABL. TaOuraTTa OHTOTEHE3 IUKIIHIH Y3aKTBIFEI Scabiosa ochroleuca
2 kbl OOJIBI, OHBIH imriHme 1-mi xbUTel ecimuikrep 150-176 kyH imiHme eckiHmep, Oanmayca »XoHE
UMMATypaJblK 6CIMAIKTep JKaFAaiiapblH KAMTBIAbI. 2-111i KbUIHI @Mipiik Uk 137-151 kyHAai KaMTHIbL, OH-
Jla epeceK BereTaTWBTi, T'€HEPATHBTI JKOHE CEHWIbAI eciMaikTep KeseHuepi eteni. Kaparanmbl 06IBICHI
xarnaisiana Scabiosa ochroleuca-Hbl )epCiHAIpyre SHI13y aJeyeTi aHBIKTa/IbI.

Kinm ce30ep: Scabiosa ochroleuca, oHTOreHe3, )Kac Ke3eHi, ’Kac KarJalbl, Y3aKThIFbl, HHTPOLYKLIHS.
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HN3yuenue onrorenesa Scabiosa ochroleuca L.
B yciaoBusx Hentpanbnoro Kazaxcrana

B crarse npencTaBieHs! pe3ynbTaThl HCCIIEAOBAHMS OHTOTeHe3a ckabuo3sl (Scabiosa ochroleuca) B ycnoBu-
ax npupos! Lientpansroro Kasaxcrana. M3ydenne qaHHOro Buja 00yclIoOBIEHO HEOOXOAUMOCTBIO €r0 MpH-
MEHEHUsI B Ka4eCTBE UCTOYHMKA OMOJIOTHUECKU aKTHBHBIX BEIECTB U ONpEIEIEHUs MOTEHIMAala HHTPOIyK-
uu. BeisiBnens! 4 nepruona (JJATEHTHBIN, BUPTUHIIBHBIN, TeHEPATUBHBIA U CEHUJIbHBIN) U 7 BO3PACTHBIX CO-
CTOSIHUH (TTOKOSIIHECS] CeMEHa, TPOPOCTKH, I0BEHUIIBHOE, IMMATyPHOE, B3POCIIOe BETETaTUBHOE, T€HEPAaTHB-
HOe " ceHmwnbHOe). OnpeneneHs! MOpQOIOrHIecKkre 0COOEHHOCTH KaXKJJ0T0 MEPHOoa U COCTOSIHUSA, CTETICHb
Pa3BUTHS HaJ3eMHBIX H MOJ3€MHBIX OPTaHOB, YepefoBaHue (a3 BereTanuu. [IpofomKuTenbHOCTD UK OH-
ToreHesa B npupoje Scabiosa ochroleuca cocraBuna 2 ropa, U3 KOTOPBIX B 1-if TOJl pacTCHUS IIPOXOIMIN 32
150-176 nHeill ¢ 0XBaTOM COCTOSHHI IPOPOCTKOB, FOBEHUIBHBIX U UMMATYpHBIX pacTeHuid. Ha 2-ii rog »xus-
HEHHBIHA LUK oxBaTbiBaeT 137-151 cyTok, B KOTOpBIE IPOXOAAT EPUOJBI B3POCIOr0 BEr€TaTUBHOIO, T'eHE-
PaTUBHOTO U CEHWIBHOTO pacTeHus. OnpeneneH moTeHuuan BBeaeHus Scabiosa ochroleuca B UHTPOLYKIIUIO
B ycnoBusax Kaparanaunckoii obnactu.

Kniouesvie cnosa: Scabiosa ochroleuca, oHTOreHe3, BO3pPacTHOM MeEpUOJ, BO3PACTHOE COCTOSIHUE,
HPOIOIKUTENBHOCTD, HHTPOLYKIIMS.
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Effects of Rumex tianschanicus Losinsk extract on hematological
indicators in experimental gastritis

Gastritis is the most common gastrointestinal disease, with peptic ulcer disease accounting for 30 % of all
cases, affecting about 10 % of the global population. According to 2020 statistics, 50,8 % of the population in
developing countries suffers from gastritis and this number increasing annually. This study examined the
medical effects of Rumex tianschanicus root extract on aspirin induced gastritis in rats. Forty five rats,
250+50 g were grouped into two: control group rats received placebo and experimental groups received ace-
tylsalicylic acid 160 mg/kg, orally once daily for 5 consecutive days to induce acute experimental gastritis.
Following gastritis registration, rats were grouped into three groups and treated with Rumex tianschanicus L.
extract. The first group was given 100 mg/kg orally once a day for ten days. The second group received 50
mg/kg orally once a day for ten days. The third group did not receive the medication. At the end of the study,
all the animals were Killed to determine cytological, histological changes and hematological indices. The re-
sult showed statistically significant differences (p < 0,001) of total number of leukocytes, total number of
erythrocytes, hemoglobin level and content of platelets but they were all within the physiological norm. As a
result of the study the Rumex tianschanicus extract pharmacological properties were evaluated and its poten-
tial effect on the hematological parameters of rats during the treatment of experimental gastritis accessed. It
was discovered that the Rumex tianschanicus extract has no pathological effect on peripheral blood and
hemopoiesis during the period of its use. In this regard, the extract of Rumex tianschanicus is recommended
for further in-depth research in experimental conditions, followed by a transition to clinical trials.

Keywords: gastritis, rats, Rumex tianschanicus, hematology parameters, blood, plant extract.

Introduction

The problem of gastritis and diseases of gastrointestinal tract has not lost relevance today due to the
high prevalence of the disease.

Diseases of the gastrointestinal tract are among the five most common diseases in the world. And out of
the total number of gastrointestinal diseases the most common are gastritis and 30 % is due to peptic ulcer
disease, this is approximately 10 % of the total population of the globe [1]. Gastritis is thought to affect about
half of people worldwide. The incidence rate increases with age [2]. In 2013, about 90 million new cases
were reported [3]. And statistics of 2020 shows that globally, 50.8 % of the populations in developing coun-
tries suffer from gastritis [4, 5]. It means that the numbers are increases every year.

The main surface injuries of the mucous membrane are erosions, which have the form of spot hemor-
rhages [6].

Gastritis, despite the apparent «simplicity» of the disease, continues to create difficulties for clinicians
in diagnosis and treatment. Almost half of the global population suffers from diseases of the gastrointestinal
tract. Statistics clearly show that in the structure of gastrointestinal diseases, more than 80 % is gastritis [7].
Today, this serious disease affects not only adults, but also school-age children.

Therefore, the treatment of gastritis is relevant, and we propose treatment with sorrel extract, which has
low toxicity and is obtained from plant raw materials that grow in our country.

In the Republic of Kazakhstan there is a species of Tien Shan sorrel Rumex tianschanicus, a relative of
Rumex. According to G.T. Sitpaeva (2019), Rumex tianschanicus is among the wild varieties of agricultural
crops in the Tien Shan of Kazakhstan, which, in addition to other species, are recommended for harvesting as
industrial crops. In addition, these studies have revealed that the species Rumex tianschanicus is found in the
Kungei Alatau range in the Almaty region, in the Big bare gorge (Bolshoi Zhalanash gorge). They were also
found in the Ile-Alatau National Park, also near the Nurly Tau and Tau-Samal microdistricts [8].

Currently, one of the potential ways to improve the efficacy of different disease treatments is to use
medicines derived from medicinal plant raw materials. Based on quantitative phytochemical and qualitative
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component analyses, the leaves, stems and roots of Rumex tianschanicus Losinsk contain anthocyanin,
anthraquinone, coumarin and flavonoid metabolites [9].

Rumex tianschanicus Losinsk is a medicinal plant that used in folk medicine for diseases of the gastro-
intestinal tract, liver and many skin pathologies. It contains anthracene derivatives, tannins, flavonoids,
naphtols, macro — and microelements, catechins, saponins, alkaloids, polysaccharides, which are responsi-
ble for a wide range of therapeutic activity [10].

As Fedulova et al. (2015) noted in their work, it has changes in the hematological blood value of rats
taking aspirin are observed.

Material and Methodology

The material of the study was non-steroidal anti-inflammatory drug aspirin (acetylsalicylic acid, ASA),
used to induce gastritis for the subsequent study of the drug based on Rumex tianshanicus. Aspirin causes
inflammation on the stomach lining [11].

The object of the study was three-month-old white laboratory rats (n = 45, 22 females and 23 males).
They were placed in different cages to avoid accidental mating. They had a well-balanced diet with vitamins
and clean running water before and during the experiments. All experimental studies were carried out in ac-
cordance with the rules set out in the manual «Rules for conducting preclinical studies, biomedical and clini-
cal trials in the Republic of Kazakhstan» (dated July 25, 2007 Ne 442). During the experiment, the behavior
and well-being of the animals of the experimental groups was monitored and compared with the behavior
and well-being of the control animals.

The experiment consists of two main groups: intact: 15 rats were given placebo, and experiment groups
30 rats were given the aspirin.

The experimental groups of murine were treated with aspirin 160 mg/kg, orally once daily for 5 consec-
utive days to induce acute inflammation gastritis [12].

After registration of gastritis rats were grouped into 3 to be treated with medication based on Rumex
tianschanicus. First group took 100 mg/kg for 10 days, orally, once a day. Second group took 50 mg/kg for
10 days, orally, once a day. Third group did not get the medication.

At the end of the research, animals had been killed under anesthesia [13].

For hematological studies, the blood of rats was collected by cardiac puncture in two separate vial with
K3 EDTA and gel with activator. Hematological analyses were performed using Sysmex XS 550-i automatic
hematological analyzer (Japan).

The organs of GI tract such as esophagus, stomach, intestine, liver, kidneys and heart was collected for
histological preparations in order to determine the effect of the drug in experimental groups of animals. They
were weighed and macro photography was taken.

Stomach was dissected out and opened along the greater curvature. The inner surface was rinsed with
normal saline to remove food leftovers and blood contaminant, if present. The stomach print was done for
cytological examination. Also, it was sent for histological examination in 10 % formalin [14].

The aspirin group’s GI tract was carefully studied for the presence of erosions proving the manifestation
of acute gastritis. In the rats tested, the erosion of the mucous membrane of stomach and the hyperemia were
identified.

A condition in which there is an excess of blood in the vessels of a body organ or tissue is known as
hyperemia [15]. As more blood enters the body, the mucous membrane becomes redder (hyperemia) and
swells. After that we study the effects of drug based on Rumex tianschanicus at rats which showed signs of
stomach inflammation.

From that point, the action of the drug based on Rumex tianschanicus on rats with signs of gastritis was
investigated. The gastrointestinal tracts of rats were studied 10 days after the drug was administered.

Macro-images of experimental rats after drug administration revealed that the mucous membrane of the
stomach was not exposed to erosion, and thus inflammation was reduced.

The obtained data was statistically processed using standard methods in the program «Statistica-6.0».
The Student's t-test was used to determine the significance of the differences in the arithmetic mean. Statisti-
cally significant differences were defined as p < 0,001.

Cepusa «bronorusa». Ne 3(103)/2021 151



A.K. Shokan, I.B. Ginayatov et al.

Results and Discussion

According to Muzychkina et al. [9], the root of Rumex tianschanicus contains anthracene derivatives-3-
methyl-1,8,9,10-tetraoxide dihydroanthracene-9,10 (1,8-dioxy-3-methylanthranol-9,10). The presence of
anthracene-derived substances has a positive effect on the gastrointestinal tract of the body [10].

During the experiment, we measured the rats and analyzed their data. Initial weight is 250 £ 50g. When
taking aspirin, the rat’s weight is significantly reduced to 13 + 2 grams. According to our data, due to in-
flammation of the mucous membranes of the stomach rats could not eat normally. Then after treatment with
the drug there is a slight increase in weight up to 8 £+ 3 grams.

During the period of studies in rats of experimental and control groups, it was noted that the administra-
tion of extract did not have visible deviations in the condition of the animals. Before rats took aspirin, they
were quite active, mobile, and good at eating food and taking water. During the establishment of gastritis, the
activity decreased, the food was eaten poorly, the defecation has changed, and it was liquid. But as soon as
they started to ingest the extract, their condition improved. In the following days, the feed intake and water
intake significantly increased. They also started to gain weight. The feces were fully formed, acquired a
dense consistency. The condition of the animals has stabilized. On the 5th day after applying the extract,
their condition improved and there was no gastritis. Our extract also had a good effect on hematopoiesis,
erythropoiesis. No side effects of the extract were observed in animals.

Inflammation of the mucous membrane of the stomach, caused by aspirin, is characterized by small ero-
sions (1-5 mm). As a result, rats eat less or less on an acute basis and weigh less than before. The color of
the stomach mucous membrane returned to normal on the fifth day of treatment.

The results of this research of the comparative assessment of the hematological parameters of the ob-
served groups are presented in Table.

Table

Hematological parameters of blood from rats in the intact group, with gastritis
and experimental treatment with Rumex tianschanicus

. . Drug treatment with
Indicator name, unit of measurement Interna'tlo.n al ConFrol group Acute expert- Rumex tianschanicus
abbreviation (intact) mental gastritis extract

The total number of leukocytes, 10°/L WBC 6.66 +0.28 8.94+0.38* 8.37 +£0.36*
Total red blood cell count, 10'*/L RBC 6.3120.97 7.06+1.08 6.50+1.02
Hemoglobin level, g/L HGB 136.60+6.23 153.70+6.01* 153.61+6.14*
Total platelet count, 10°/L PLT 413.40+23.00 363.79 £17.80 390.95+22.70
Absolute neutrophil count, 10°/L Neut 3.03+0.18 3.92 +£0.60* 3.68+0.45%/**
Absolute lymphocyte count, 10°/L Lymph 3.00+0.23 4.33+0.39* 4.11£0.27%/**
Absolute content of monocytes, 10°/L Mono 0.44+0.10 0.50+0.17 0.47+0.11
Absolute eosinophil content, 10°/L Eos 0.16+0.05 0.17+0.10 0.06+0.02
The absolute content of basophils, 10°/L Baso 0.02+0.01 0.01+0.005 0.04+0.01
The relative content of neutrophils, % Neut 45.33+£5.53 43.86+8.67 43.77£5.09
The relative content of lymphocytes,% Lymph 45.04+3.86 48.45+8.63 49.20+£3.27
The relative content of monocytes, % Mono 6.84 £1.97 5.56£1.97 5.76%1.67
The relative content of eosinophils, % Eos 2.55+0.16 1.9940.13 0.8040.14%/**
The relative content of basophils, % Baso 0.14 £0.03 0.15+0.01 0.17+0.09
* — statistically significant differences in relation to the control group (p <0,001)
** — statistically significant differences in relation to the group with experimental gastritis (p < 0,001)

As shown in the table, there were statistically significant variations (p < 0,001) between the hematolog-
ical parameters of experimental animals, including the total number of leukocytes, total number of erythro-
cytes, hemoglobin level and content of platelets, as shown in the Table, but they were all within the physio-
logical norm. When calculating the number of erythrocytes 7.06+1.08 x 10'%/L in animals of the second
group with experimental gastritis, it was discovered that the arithmetic mean values of the amount of these
elements are normal and do not differ from significantly the indicators of clinically healthy animals from the
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first 6.310.97x10'%/L control group. The statistically significant (p < 0,001) total number of leukocytes with
experimental gastritis was 8.94+0.38x 10°/L in comparison with 6.66+0.8x 10°/L in the intact group which
indicates the inflammation process. The hemoglobin content in animals with experimental gastritis
13.60+6.23 g/L was significantly different (p < 0,001) in relation to the control group 153.70+6.01 g/L. Here
we see minor relative changes. Small relative changes were also observed only in the content of platelets in
animals of the second group with experimental gastritis 363.79+17.80x10°/L versus 413.40+23.00x 10° /L of
the control group. We assume it is related to aspirin consumption and the thinning effect of aspirin on the
blood [16].

The relative content of different types of leukocytes in animals of the second group did not significantly
change in relation to the leukogram of control animals.

At the second stage of the study, after applying the correcting gastritis extract of Rumex tianschanicus
the following picture was observed: the level of hemoglobin in the third group showed significant (p <
0,001) changes 153.61+6.14 in relation to control group. In contrast to the control group, the number of leu-
kocytes in the third group increased significantly to 8.37+0.36 x10°/L. The number of erythrocytes was
without significant changes 6.50 £ 1.02 x10° /L. There are no significant changes in number of platelets in
the third group 390.95 + 22.70 x10° /L.

Also, we observed the significant difference between absolute neutrophil count 3.68+0.45x 10°/L and
absolute lymphocyte count 4.11£0.27x 10°/L of third group in relation to second group and first group. The
relative content of different types of leukocytes in the third group of animals did not differ significantly from
the leukogram of the other groups of animals, with the exception of a significant (p < 0,001) change in the
relative content of eosinophils of 0.80+0.14 % compared to the experimental and intact groups.

Thus, as a result of a comparative analysis of the hematological parameters of three groups: intact, ex-
perimental with aspirin only and aspirin with Rumex tianschanicus extract treatment, statistically significant
(p £0,001) changes were revealed, but they were all within the physiological norm.

The food consumption and body weight gain or loss was according to A. Modinat et al (2017). They
state that nutrient digestion and absorption by the direct effect on gastric and intestinal mucosal cells have
decreased by non-steroidal anti-inflammation drugs (NSAIDs).

According to other [17] researchers investigating the blood parameters in experimental chronic gastritis
the content of erythrocytes, hemoglobin in erythrocytes and platelets varied to a low degree in comparison to
intact animals indices, in line with the findings of our research. In 27 % of animals an increase leukocytes
and monocytes number in the blood, along with increase of all forms of granulocytes in the blood
composition: basophilic, neutrophilic, and eosinophilic, indicates the onset of an inflammatory process.

Similar studies [17] have revealed thrombocytopenia associated with a decrease in platelet formation,
indicating the presence of acetylsalicylic acid intoxication, which is consistent with our findings. According
to other studies [13], aspirin treated groups had lowered RBC and hemoglobin concentration when compared
with phytopreparation treated groups.

The established gastroprotective effect of the extract of rumex tianschanicus is due to the synergism of
the action of biologically active substances contained in the herbal remedy (flavonoids, tannins, vitamins,
organic acids, etc.) [18].

Herbal medicinal products have 5 times less frequent adverse reactions compared for other medications.
There is a relatively low toxicity of phytopreparations. It is easy to use them either orally or externally with
the procedure used to apply phytopreparations [19].

Phytopreparations are well compatible with synthetic drugs and can greatly improve the therapeutic ef-
fects with their appropriate combination. Unlike the synthetic drugs, the phytopreparations have a minimal,
medium and normal impact on the body; have a therapeutic effect that develops steadily, but gradually [20].

Similar studies [13] used the Vernonia amygdalina (del.) leaf methanol extract to measure the impact
on the stomach ulcer. The therapeutic effect is demonstrated by the presence of alkaloids, flavonoids, tan-
nins, cardiac glycosides and terpenoids.

Phytopreparations are increasingly favored in modern medical practice because of their many beneficial
features. They include low-toxicity at optimal effectiveness, a wide variety of treatment effects, a broad
organo-protective impact, harmonizing effects on all bodies and processes in the body, minimal side effects
and relatively low prices compared to synthetic medicine.
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Conclusion

There were no deterioration or side effects observed in the rats during the experimental intake of the ex-
tract. The rats' condition has stabilized as a result of the treatment.

In this study administration of Rumex tianschanicus extract reduced aspirin-induced gastritis and nor-
malized hematological parameters of rats. Overall, the findings supported the beneficial and non-toxic effects
of Rumex tianschanicus extract in preventing gastric ulcer development in experimental acute gastritis rats
suggesting the possibility of an alternative gastritis treatment. In addition, the data obtained from experiment
indicates there are no toxic and damaging effects of activation and inhibition on hematopoiesis when the ex-
tract is administered enterally to rats. Our study found that Rumex tianschanicus root extract with high
anthraquinone content has a significant therapeutic effect in the experimental treatment of gastritis.

As a result of the research carried out to evaluatethe pharmacological properties of the Rumex
tianschanicus extract and its potential effect on the hematological parameters of rats during the treatment of
experimental gastritis, it was discovered that the Rumex tianschanicus extract has no pathological effect on
peripheral blood and hemoposes during the period of its use. In this regard, the extract of Rumex
tianschanicus is recommended for further in-depth research in experimental conditions, followed by a
transition to clinical trials.
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C.T. Koxan // ®yrnamenTtanbHbie uccnenoBanms. — 2011. — Ne 6. — C. 85-88.

A K. Hlokan, N.b. 'mnasitoBa, JI.M. Epro3osa, H.O. Kyapuna,
J.YO. Kopynekun, H.B. Tepnenkas, H.K. Kop6o3oBa

Rumex tianschanicus Losinsk CbIFBIHABICHIHBIH TI:KipHOeJIiK racTpuT Ke3iHaeri
reMaToJIOTHAJIBIK KOpceTKilTepre acepi

lactpur — Oy acka3aH-iIIEK >KOJIAPBIHBIH €H KOIl TapajfaH aypybl, acKa3aH japachl aypybl OapIbIK
warnaitnapasiy 30 %-bIH Kypaiiibl, oneM XalkblHbIH miamameH 10 % -piHa ocep eremi. 2020 KbUIFbI
CTaTHCTUKAFa COMKeC JaMyIlbl elaep TYpFhIHAApbIHBIH 50,8 % -bI racTpHUTIIEH aybIpajbl XKIHE OYII CaH HKbIIT
cailblH apthinl  kedemi. byn 3eprreyne Rumex tianschanicus TaMbIpblHAH —aJIbIHFAH — CBIFBIH/IBIHBI
ereyKyHpBIKTapFa acnupyH Oepy apKbUIbI TYBIHJaFaH TaCcTPUTKE MEIUIMHANBIK acepi 3eprrenmi. Canmarbl
250 + 50 r GonaThIH KBIPBHIK OeC ereyKyHMphIK ajbIHBIN, €Ki TOIKa OeuiHi: 1-TONTHIH ereyKyWphIKTapbl
(6axpuray) muane6o aimsl, an 2-TOH XKeAen TKIpHOeNik racTpuT MHAYKOWSCH! YIIIH KyHiHe Oip per 160
MI/KI aUeTHICAIHLMI KBILIKbUIBIH IIepopaibai KaObuiaaasl. [acTpUT TipKeNreHHEH KeWiH ereyKyWpbIKTap
Yl TorKa OediHin, Rumex tianschanicus L. CHIFBIHIBICBIH KaObULAAABL, OipiHILi TONKA KYHiHE Oip peT OH KYH
60itr 100 mr/kr mepopansai Gepinai. An exiHiuni Torm oH KyH 0o¥ibl KyHiHe Oip per 50 Mr/kr mepopaibii
KaObu1gapl. YiiHmi ton Rumex tianschanicus L. CHIFBIHABICBIH KaObUIZAaraH JKOK. 3epTTey COHBIHIA
OapJbIK KaHyapyiap LMTOJOTHSIBIK, THCTOJOTHSJIBIK ©3repicTep MEH IeMaTOJOTHSIBIK KepCeTKiITepai
aHBIKTay YVIIIH YHBIKTATBUIIBL. HoTmkene neHKODUTTEpAiH >KOHE SPUTPOLMTTIEPIH KAIIBl CAHBIHBIH,
TeMOTJIOONH JIeHTeHiHIH KoHe TPOMOOIUTTEp KYPaMBIHBIH CTaTUCTHKAJIBIK MaHBI3bI allbIpMAIIBUIBIKTApBIH
kxepcerti (p < 0,001), 6ipak omapaslH OapibIFbl (U3HOJOTHSUIBIK HOPMAHBIH MIeriHae Oonmbl. Rumex
tianschanicus CHIFBIHIBICHIHBIH (hapMaKOJIOTHSUIBIK KaCHETTEPIH JKOHE OHBIH TOXKIPHOEIIK TacTpUTTi eMaey
Ke3iH[e ereyKYHpBIKTapIblH TeMaToJIOTHUIBIK MapaMeTpiiepiHe bIKTUMAI ScepiH Oaranay yIIiH KYpri3iireH
3epTTey HaTHXKecli Rumex tianschanicus CHIFBIHABICH TepU(EpUSUIBIK KaH MEH remorosre (KaH Tys3iny)
HATOJIOTUSJIBIK cep eTneWTiHi aHblKTanapl. OcbiFaH OaitnmaHbicTbl Rumex tianschanicus ChHIFBIHIBICHI
KJIMHUKAJIBIK CBIHAKTapbl TOKIPHOEIIK XKaraaii/ia 01aH 9pi TEPEHIPEeK 3epTTey YILiH YChIHbUIFaH.

Kinm cesoep: racTpur, ereyKyHpbIKTap, Rumex tianschanicus, TeMaTOJIOTUSUIBIK KOPCETKIIITEp, KaH, OCIMIK
CHIFBIHJIBICEL.

A K. Illokan, U.b. I'mnastosa, J[.M. Epro3osa, H.O. Kynpuna,
J.YO. Kopynekun, H.B. Tepneukas, H.K. Kop6o3oBa

Bausinue s3xcrpakra Rumex tianschanicus Losinsk Ha remaTosioruueckmne
NMOKAa3aTeJId MPH IKCIEPUMEHTAJIbHOM racTpUTe

I'actput — Haubonee pacnpocTpaHeHHOE 3a00IeBaHNE HKENTYJOUHO-KUIIEUHOTO TPAKTA, TIPU ITOM S3BEHHAs!
6one3nb coctaBisieT 30 % Bcex ciayuaeB, nopaxas npuMepHo 10 % Hacenenus mupa. CoriaacHO CTaTUCTUKE
3a 2020 rox, 50,8 % HaceneHus: pa3BUBAIOIIUXCS CTPAH CTPAJAET TaCTPUTOM, U 3TO YHCIIO EKETOIHO YBEJHU-
ynBaercs. B crarbe m3ydensl MeauuHCckue 3G EKTHl 3KCTpaKkTa KOpHS Rumex tianschanicus Ha MHIYIUPO-
BaHHBIN aCHHUPHHOM racTput y Kpbic. Copok msaTh kpbic BecoM 250 + 50 T ObUTH pa3/ieNieHsl Ha J{BE TPYIIIbL:
KPBICH TpyHIbl 1 (KOHTPOJIB) MMOTydaly Iianedo, a Tpymnmna 2 mojydana aneTHICAITNIIIOBYI0 KHcIoTy 160
MI/KT TIepOpajbHO OJVH pa3 B JIEHb B TEUCHHUE 5 JHEH MOAPSL Ul HHIYKIUU OCTPOTO HKCIICPHMEHTAIBHOTO
ractpura. Ilocne perucrparnuu racTpura KpbIChl ObLIM pa3fielieHbl Ha TPH TPYMIBI M MONyJalnd 3KCTPAKT
Rumex tianschanicus L. IlepBoii rpynne nasamu 100 MI/kr nepopaibHO OIUH pa3 B JICHb B T€UEHHE ACCITU
nueit. Bropas rpynma nomy4ana 50 Mr/kr nepopaibHO OAMH pa3 B ACHb B TEUCHHE IECSITH AHEH. Tperhbs
Tpylna He Mojydana JeKapcTBa. B koHIe MccienoBaHHs BCEX KMBOTHBIX YMEPILIBILSUIH JUIS ONPEAEIEHUs
LUTOJIOTUYECKHX, THCTOJIOTUYECKUX N3MEHEHUH M reMaToJIOTHUecKuX Mokasareneid. PesynpraT mokasan cra-
THUCTHYECKH 3HaunMBble pazmuans (p<0,001) obmero xoau4ecTna JEHKOIUTOB, OOIIETO KOJINIECTBA IPUTPO-
LUTOB, YPOBHS I'€MOTTIOONHA U COJIEp KaHUs TPOMOOIIUTOB, HO BCe OHH OBUTH B Tpefenax (Gpu3nonornieckoi
HOPMEL. B pesynbraTte ncciemoBaHus, IIPOBEICHHOTO [UIS OIEHKH (PapMaKOJIOTMYECKHX CBOHCTB IKCTpPaKTa
Rumex tianschanicus M1 ero TOTEHIUAIGHOTO BIMSHHS Ha TeMaTOJIOTHYECKHE TTApaMeTPhI KPBIC BO BPEMSI Jie-
YEeHHsl IKCTIEPUMEHTAIIBHOTO TaCTPUTa, OBLI0 0OHAPYKEHO, UTO 3KCTPAKT Rumex tianschanicus He OKa3bpIBaeT
HATOJIOTHYECKOTO JISUCTBUS Ha Nepu(epruuecKyto KpOBb M KPOBETBOPEHHUE B IIEPHUOJ €r0 MCIOJIb30BaHUs. B
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CBSI3H C 3THM 3KCTPaKT Rumex tianschanicus peKOMEHI0BaH [UIs JalbHEHIIEro yriTyOIeHHOTO CCIeJ0BaHUS
B 9KCTMIEPUMEHTAIBHBIX YCIOBHAX C MOCIEMYIOIUM HEPEX0I0M K KIMHUIECKHUM HCIIBITAHUSIM.

Knioueswie cnosa: racTput, KpbIchl, Rumex tianschanicus, reMaTOJOTHUECKUE MOKA3aTeNU, KPOBb, PAaCTHU-
TEIBHBIN SKCTPAKT.
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CryaeHTTepAiH (PU3NKAIBIK JAMYbIHBIH HHAEKCTIK 0aFrachl

Maxkanaza €Ki 3THOCTBIK TOI, SFHH CTYAEHT KbI3AapAblH (U3MKaNbIK AaMyblH HHIEKCTEP apKbUIbI
Oarasay/IblH CaJIBICTBIPMaJIBI 3€pPTTEy MaTepuaiapsl OepinreH. PU3NKANBIK 1aMy TEK jKac YPHaKThIH FaHa
€MeC, COHBIMEH KaTap >KaJlbl XaJIBIKTHIH JCHCAYJIBIFBIHBIH MAaHbI3/Ibl MHIMKATOPJIAPBIHBIH Oipi 00BN
Tabbu1agpl. DU3MKAIBIK JaMy MHIEKCTEpi — JKeKe AaHTPOIOMETPHSIBIK OelriepiH apaKaTbhIHACBHIH
KepceTeli, Oy oylapAbl XaJbIKTHI JKalmai 3epTTey KesiHae (u3uKaibK AaMyAbl MIaMaMeH Oarajiay YIIiH,
COHJlal-aK opTYpJIi KopIIaraH opTa (haKTOPJIAPBHIHBIH aF3ara CepiH Taljay YIIH MaigaraHyFa MYMKIHIIK
Oepeni. 3eprreyre KocTaHail MeMICKETTIK I€JaroTMKajbIK YHHBEPCHTETiHAE OKUTHIH 17-20 sxac
apanbIFBHIAFEl 336 CTyHEHT-KbI3#ap KaTBICTHL. 3epTTeyiep HeTi3ri OHOITHKABIK epexerepre Colkec
Kyprisinmi. Bapnmelk 3eprreyiep ceccus apanblk KeseHae oTki3inmi. KyHHiH OipiHmn skapThIChIHAAQ
OpBIHIANBL. 3epTTeNnyIIiep YIThIHA OaiIaHbICTHI eKi TomKa OetiH/i: GipiHII TONTa Ka3aK YJITHIHBIH, SKiHII
TONTa — CJIABAH YJITHIHBIH CTYJICHT KbI3Japbl. 3epTTEireH TONTapAa HErisri aHTPONOMETPHSUIBIK (IeHe
Y3BIHIBIFBI, CAlIMarbl, Key/le KyBICBIHBIH IICeHOEepi), (HU3MOMETPHUSIbIK napamerpriep (OKMeHiH TipIitik
CHIMBIMIBIIBIFBL, KOJIIBIH KYIIi, KaH KbIChIMBI), anTponomerpiik (Kerne, ITunbe, ManyBpue) xoHe
¢ynkumoHanaelK mHAEKCTepi (PoOmnHcoH, CKHMOWMHCKMIA, OMIpIK XKOHE AWHAMOMETPHSUIBIK HHAEKCTED)
AHBIKTAJIBI. 3epTTENreH €Ki TONTHIH apachlHAa HETi3ri aHTPOIOMETPHSUIBIK KepceTkimTepnae, MaHyBpue
HHJIEKCI MCH OMIipIIiK HHJIEKC1 OOMBIHIIIA AaiiKbIH albIPMAIIBUTBIKTAP OalKaibl. AHBIKTAIFaH CKIHIII TONTAFbI
CTYIEHT KbI3JJap/bIH OpTalla TONTHIK KOPCETKIMITEePiHiH XKOFaphl OOIYbl — ar3aHBIH MOP(QOQYHKIIMOHAIIBI
epeKIIeTIKTepiHiH TeHeTUKANBIK OeiliMaitirine 6ailnaHbICThI OONIIBL.

Kinm ce30ep: cTyneHT-KbI3nap, (QU3UKAIBIK aaMy, OSTHOCTBIK TOII, aHTPONOMETPIIK KepCEeTKilTep,
(YHKIMOHAIIBIK ITapaMeTpIIep, AeHcayIbIK HHANKATOPBl, MaHyBpUe MHIEKCI, OMipIIiK HHACKC.

Kipicne

Anam [IeHCaAyJBIFBIHBIH MaHBI3Abl KOPCETKIIUTEPiHiH Oipl (QHU3MKaNBIK Jamy OOJbIN TaObLIagbl.
dusnKaibIK ACHCAYJIBIK — CTYICHTTEPIIH YHJIECIMII HaMyblH aHBIKTAHTBIH jkeTekim (aktop. On eMip
CYPY OpTachIHBIH TYpJi (akTopiapbiHa OeHiMaeay MYMKIHIIKTepIMEH FaHa €MeC, COHbIMEH Karap
¢u3MKanbIK namy aeHreidiMen ne cunarranaasl. COHIBIKTaH IE€HCAYIIBIK — OJIapblH MaMaHJIbIK UTrepyiHe,
Ooamak KociOM KbI3METiIHIH >KeMicTi OOJyblHA >KOHE CTYIEHTTEPAiH JKajlbl eMip CYpy on-ayKaTblHa
ocepiH TuTi3emi.

Xorapbima aWTBUFAHABI €CKEpe OTBIPHIN, (U3UKAIBIK MAMYIbIH HMHAEKCTIK OarachlH aHBIKTAy
HEFYpJIBbIM ©3€KTi Oonbin TaObUIagsl. Ayl Olp SKOJOTHSUIBIK aiiMakTa TYpaThlH afaMaap TOOBIHBIH
MOp(}ODYHKIIMOHANIBI TapaMETPIICPIHIH ATHOCAPAIbIK albIPMAIIbUIBIKTAPbl [CHOTHUIITIK OeNIriiepaid Oap
€KEeHI TypaJibl alTyFa MYMKIHIIK Oepei.

3epTTeyaiH MakcaThl: CTYyIEHTTEpIiH (GU3IUKAIBIK AaMYybIHBIH HWHIEKCTIK OaFachbIHBIH TOHAapalbIK
afbIPMAIIBUTBIKTAPBIH AHBIKTAY.
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Mamepuanoap men adicmep

3eprrey Kocranait MeMIIEKETTIK TEIaroruKaiblK YHHBEPCHTETIHE XKyprizuimi. 3eprreyre 17-20 xac
apaJbIFBIHAAFEI PTYPIIl MaMaHABIKTAPIBIH 1—3 KYPCTBIH CTYIEHTTEP-KbI3aphl KaThICTHI. 3epTTENTeHIAEPIIH
’KaJmbl caHel 336 agam.

3epTrenymriyep YITbIHA OailmaHBICTHI €ki Tomka Oemingi: Oipiami TomTta (I TOm) Ka3ak YITHIHBIH
CTyneHTTepi, eKinmi TonTa (II Tom) — ciaaBsSH YITHHBIH CTYyICHTTEpl. 3epTTEYJIep HETi3T1 OMO3THKAIIBIK
epekernepre coikec, KYHHIH OipiHIIN >KapTBICBIHAA JXYpri3inai. bapnelk 3eprreynep ceccusapaibik
Ke3eHae oTki3unai. KoHburFaH MakcaTKa JKeTy VIIIH MbIHa 3EpPTTey oJicTepi  KOJJAHBUIJEL:
AHTPOIIOMETPUSIIBIK KOpCETKImTep (IeHe Y3BIHABIFBI, IEHE CcajaMarbl, Keyae KYBICHIHBIH IIeHOepi),
(GU3HOMETPUSIIBIK TapaMeTpiep (OKIMEeHIH TIpmuUNK ChIABIMABIIBIFE (OTC), auHamMoMETpHs, KXYpeK
corpicblHbIH  kuiniri  (OKCX), aprepmangeixk kbickiM  (AK) >koHe wuHAeKcTep oAici apKbUIbI
aHeIKTanael [1]. 3eprrey HoTmKenmepi Microsoft Excel 7.0 »xome Statisticav. 6.0. cTaTHCTHKAIIBIK
OarmapiaMachl apKbUIBI OHJACYACH OTTi. AJBIHFAH MOJIMETTEpre CUMIATTAy CTATUCTHUKACHIHBIH OMICTEPiH
nalanana OTBIPBIN, TajAay >Kypri3inai. Op0ip 3eprrenred Oenri yuriH: oprama apudmeruxansik (M),
oprama apudmeTukanblk Kare (m) ecenteminai. p< 0,05 ke3iHAe 3epTTENreH MOHIACPIiH
albIPMAIIBUTBIKTAPBIHBIH AYPHICTHIFBl aHBIKTATA/IbI.

Homuorcenep men mankwinaynap

3epTTenreH CTYACHTTEp KOHTUHTCHTIHIH (U3UKAIBIK JaMy €peKIIeTIKTepiH 3epTTey MakcaTbIHIA, eKi
3ePTTEITCH TOTKA aHTPOIIOMETPUSIIBIK 3€PTTEY KYPTi3iiai, OHBIH HOTHXKEC] 1-II1i KecTee KOpCeTiITeH.

1 xecTe

3epTTeNIreH cTyAeHTTepAIH GU3NKAIBIK JaMYbIHBIH AHTPOIOMETPHSIBIK KopceTKimTepi, (M+m)

KKII
. JleHe y3bIHBIFBI,
Kepcetkimrep n oM Jene canmarbl, KT (keyne KybICHIHBIH
menoepi), cM
I Tonm 191 161,2+0,4* 55,240,6° 83,6£0,4"
II Tom 145 164,6+0,5 58,2+0,7 85,3+0,5

F_ . . -~ .
Eckepmy: — 3epmmencen monmap apacvindazvl Kepcemxiumepoiy Hagmol alitbipmawsiavikmapsl (p< 0,05 keszinoe)

I TomTarbl 3epTTENTEH KbhI3NAPIBIH (U3UKAIBIK JAMYBIHBIH OpTallla TONTHIK AHTPOIOMETPHSUTBIK
KepceTKiluTepiHig abcomoTTik MoHzepi Il Tomrtarbl crymentrepre Kaparanma (p<0,05) TemeH ekeHi
aHbIKTANAB! (1-11i KecTe).

I TonrTars! KbI3HapABIH AeHe canMarsl 1 TonTars! KpI3gapra Kaparaniaa TOMeH OOJIbI.

Keyne kybichl meHOepiHiH MoHAepiH Tangay Il TomTarel KbI3ZapMeH CaNbICTBIPDFAHIA, | TONTaFbl
CTYACHTTEpIe JUAarHOCTHKAIaHATBIH apaMeTpaiH a3 MoHiH kepcetTi. JKaimbl anranza, Ka3ak KbI3AapbIHbIH
JIEHECI CTAaTHCTHKANBIK >KaFbIHAH €NIoyip emmemziepi a3 €KeHI HaKThl aHBIKTalFaH, aiMaKTBIH epeKIle
KJIMMATOTpadysUTBIK KaFmaiaapelHAa SKOJOTHSIBIK OeiMaenyl calmapblHAaH YITHI Ka3zak agaMaapiblH
KOHCTUTYLIMSUTBIK EPEKIICNIKTEPiHiH MNaiga OOMybl TCHETHKAJBIK IEeTCPMHHAHTBUIBIFBIH KYyoJIaHIbIPAIbI.
AJbIHFaH HOTIDKENEp 0acka aBTOPIIapAblH )KYMBICTapbIMEH colikec Keneni [2; 3; 4].

AHTPOTIOMETPHUSIIBIK ~ KOPCETKIITEPiHIH aOCONIOTTIK MOHAEpPI CTYACHTTEPAIH MOP(OIOTHSIIBIK
MOpTEeOECiHIH YITapablK albIpMaIIbIIBIKTEIH OOJYBIH TOJIBIK KejeMie kepcere anmaiigsl. Con ceGenteH
(U3UKaANBIK JaMyAbl KOChIMINA OaFajay YIIiH CaHABIK HHACKCTEP NMai1anaHbUIIbL.

Ou3HKaNBIK 1aMy HHACKCTEPl JKEKe aHTPOTOMETPHUSIIBIK OenTuUIepaiH apaKaThIHACKIH Oinmmipesmi, Oy
XQJBIKTHI JKaITai 3epTTey OapbIChIHIa PU3NKAIBIK TaMyabl aMaMeH Oaranay YIIiH, COHIal-aK TYpJi opTa
(dakTopnapAplH ar3ara ocepiH Tanjay YLIIH MaijanaHyra MYMKiHAIK Oepemi. AHTPOIOMETPHUSIIBIK
KepceTkimTepai canamel Oaramay Kerne, Iluape, ManyBpue >koHE ODpHCMaH HHICKCTEPiHIH HeETi3iHIe
OepinreH.

Wnpekcrep oiciHe HEri3HeNreH COMaTOTUIIONOTUSIIBIK €PEeKIIENiKTepAiH CaHABIK Oaranay HOTHXKenepi
2-11i KecTeie KOPCeTUIreH.
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2 xecTe
3epTTeNIreH CTYIEHTTEPAiH AHTPONOMETPHSIIBIK HHAeKcTepi, (M+m)
Kepcertkimr n Ketne unnpekci, m.0. | ITunbe ungekci, m.o. Manyspue unnexci, SpHC.MaH
m1.0. HMHJEKCI, 11.0.
I Ton 191 21,240,2 23,44+0,9 85,2+0,7 3,0+0,4
II Ton 145 23,3+1,2 20,2+1,6 89,6+1,3* 3,1+£0,5
Eckepmy:* — opmawa monmulx, kopcemxiwumepoiy Hakmul auvipmawsiivikmapsl (p<0,05 kesinode)

3epTTenred CTYACHTTEP/IH CaTbICTRIPMANIbI aHTPOIIOMETPUKANBIK CHIIATTAMANIAPBIH Tallail OTBHIPHIT,
CaHIBIK AHTPONOMETPUSIBIK OCNTUIepAiH opTamia TONTHIK KOPCETKIITepl KaIbIITHl — IIamaiap
JTMAIa30HbIH]IA XKOHE aHBIK albIPMAIIBUTBIKTAPHI XKOK €KeHI aHBIKTAABL. Tek, ManyBpue uHIeKci OOMbIHIIA
3epTTENITEH €Ki TOIl apachIHAa aHBIK albIPMAIIBUIBIKTAp OalKaael. JleHne OiTiMiHIH YHICCIMIUTITIHIH OpTala
TONTHIK KepceTkimi I Tom crymeHTTepiHiy Il Tom CTymeHTTEpIMEH CABICTBIPFaHIA HAKTHI Killli TOMTHIK
MoHzepiH kepceTTi xoHe [l TomTa Opaxuckenus Oenrinepi O6ap CTyAEHTTEpHAiH OachlM KOMIILNr eKeHi
AHBIKTAIBI (ASKTHIH JICHEICH KbICKa OOITyHI).

Kerne wunaekci (KM) MoHaepiHiH mab3ablk OeimiHyl 3-kectene OepinreH. Kerne HMHAEKCIHIH
KepceTKimmTepi OobIHINA 3epTTenreH Kbi3aap 39—-51 %-bI «Kalblka cai» 60ms! (3 Kecte).

3 kecTe
Crynenrrepain Ketiie nngekci 0oiibiHma xkikresyi, %o
II.M. Kanbintet [-1mmi -t III-tmmi
. 9 JICHE M. II.M. . . .
Kepcetkimm n alKpIH S bi(S; JIOpEIKeNi | Jopekeni | mopekeni
. | KeTKLTIKCI3AIri apTysl o o o
nedurmri Maccachl CeMI3IK | ceMi3fiK | ceMi3aik
I Tonn 191 15,5 % 16,25 % 50,63 % 14,5 % 2,13 % - 1%
IT Ton 145 18,75 % 13 % 39,25 % 22,25 % 3,5% 2,5% 0,75 %

Kerne wuHOeKciHiH jkeke KOPCETKITEpiH Tajnail oTeIpeil (3 KecTe), 3epTTeNIeH €Ki TONTaFbl
KBI3TapAbIH 0ackiM OeiriHae ACHE calMarbl KAJIBIKA cail Kelmi. EXiHII TONTHIH KhI3gapbiHa Kaparanma |
TONTHIH KbI3MApbIHIA JCHE NaMyBIHBIH Yiutecimuiri 10 %-ra >koFapbl OONIbl. 3epTTENreH eki TonTa Ja
Oipaeit, sran 31,75 %-1a neHe caaMaFbIHBIH TaNIIbUIBIFBl aHBIKTAN/IBI. EKIHINI TONTAFRl CHIHANYIIBLIAP/A
OipiHIII TOIIEH CaNBICTBIPFaHa apThIK JIeHe canMarbl 0ap cryaeHTrep 10 % -ra apThIK O0NIbL. 3epTTeireH
TomTapaa cemismik Oenrimepi a3 Oaitkamazpl. KampmTeiman ayweITKy Oenritepi Oap CTyIEHTTEp YIINiH
COMAaTHKAaJBIK JCHCAYJIBIKTHl OaranayAblH OOBEKTHBTI OiCTEpiHE, CTYINEHT ar3achIHBIH OeWiMCi3mik
KaFJaiiblH TY3€Tyre HETI3[ICNITeH JICHCAYJBbIK CakKTay MPHUHIMITEPIH ICKe achlpy KaxkeT. MyHpai
HOTIDKENEPl YaKbITBUTBI TaMaKTaHOAyMEH, TOMEH KO3FabICc OCIICEHITITIMEH JKOHE 3aT aMacy YIepiciHiH
OpTYpIIi AeHrediMeH Tycinaipyre 6onansl [5].

JIeHeHIH TIPOTIOPIMSCHIH aHBIKTAY YIIiH, JICHCHIH asKThIH Y3bIHIBIFBIHA KATBIHACKIH €CEIITEYTe YKOHE
«@SIKTBIH KbICKA OOJTyBIH», «asSKTBIH OpTallia Y3bIHABIFbIHY», «aSKTHIH Y3bIH OOIYBIH» aHBIKTayFa MYMKIHIIK
OepeTiH MaHyBpre UHIEKCIH KOJITaHaIbl.

3epTTey HOTIDKECiHE coiikec 4-mii kecrene kepcerinrennei, Il Tonm kei3gapeiHa Kaparanmga, | Tom
apachlHIa OpaxHCKeIus Oeriiepi )KoFapbl OOJIIbI.

4 xecTe
Crynenrrepain ManyBpue nHaexci 6oibIHIIA KikTenyi, %o
n Bpaxuckenus Mesockenust Makpockenus
I Ton 191 52% 30,9 % 17,1 %
1I Ton 145 24,7 % 37,2 % 38,1 %

ManyBpue WHICKCIH aHBIKTay OapbICBIHIA Ka3akK KbI3JapblHa Opaxuckenus ToH Oolica, all CIaBsH
VJITBIHBIH KbI3IapbIHBIH KON HE ME30CKEINA MCH MaKpOCKEIIUs Oeriiepi aHbIKTaIIbl.
Hene OiTiMIH aHBIKTay YIIiH, CTyIEHTTEpIiH KOHCTHTYLHMSUIBIK €peKILIeNiKTepiH KepceTeTiH [InHbe
WHJEKCT KOMmaHsapl. Kasipri yakpITTa KONTETeH aBTOpJap KOHCTHTYITUSHBI TYTac aF3aHbIH ipreni jKoHe
WHTETPAJIBIK CUTIATTAMACKI PEeTiHAe KapacThipaibl. COHBIKTAH J]a KOHCTHTYIIUS TYKBIPhIMJIaMAachl — aJiaM
TypaJibl FBUIBIM asICHIHIAFBI XKYHEeHI Kypaylibl e3eri 0obin Tadbiianst [6].
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KoHcTuTynus TyciHir TYKBIM KyanaraH jKoHeE JKype maiina 6onraH, OipiiamMa yakbIT OOHBIHINA TYPAKTHL,
ar3aHblH PEAKTUBTLIIN MEH JXeKe JaMmy OCHiHIH aHBIKTAMTBHIH MOPQOJIOTHIIBIK KOHE (DYHKIIHOHAIBIK
Oenrinepain Oipiri [6].

[Munbe wHAekci OOMBIHIIA, OpTalla TONTHIK MOHIEPI €Ki YITTHIH KOPCETKIIITEpi HOPMOCTEHUKAIBIK
JICHE TUIIIHE COMKeC KeJICTiHIH KepceTTi. ¥ITTap apachiHa aHbIK albIpMAIIIbUIBIKTAp OafKaliFaH *KOK.

Exi ToOnTBIH CTyIOeHTTEpiHIAE MeHE OITIMIHIH HOPMOCTEHUSIIBIK THIl OackiM Ooymel (S5-kecte).
3epTTenrex Tonrapaa AeHe OITiMiHIH TMIEPCTEHMSUTBIK TUI a3 ke3aecTi (9, 7 % Oipinmi tonTa sxoHe 17,8 %
SKIHIII TONTaFbl KbI3Japiaa). JlereHMeH, jeHe OiTiMiHIH Oyil TUIi OipiHINI TONTAaFbl KbI3JapFa KaparaHnaa,
eKIHIIII TOMTaFbl KbI3Mapaa €Ki ece Kem Oalkammepl. 3epTTENreH TONTap apachklHaa JeHe OiTiMiHe
ACTCHUKAJIBIK THUIIIHE Coiikec KeJleTiH Kpi3map Oipinmti Tomra 35,7 %, exinmi Tonta — 37,6 % aHBIKTaJIbL.
[Muabe nHIEKCI OOHBIHIIA STHOCAPATBIK AWBIPMAIIBUIBIKTApP aHBIKTAIFaH JKOK.

5 kKecTe

Crynentrepain [Innbe naaexci doibIHIIA kikTedyi, %o

n ACTGHI/IKaHLIK THII HOpMOCTCHI/IKaJ'HﬂK THII FI/IHepCTeHI/IKaHHK THUIT
I Ton 191 35,7 % 54,6 % 9,7%
II Ton 145 37,6 % 44,6 % 17,8 %
Bymmeik et KkyleciHiH (YHKUMOHANIBIK KaFAadbl KON KyIIi apKbUIbl aHBIKTanApl. Ko

JIMHAMOMETPHSICBI — HEHPOMOTOPIBIK (DyHKIMSIIAPIBIH, KO3FAIBIC alllapaThIHBIH IaMy ASPEKECiH KoHe
KeKe TYJIFaHBbIH CTaTUKAJIBIK TYPaKThUIBIFBIH KepceTeni [7].

Kon nuHamMoMmeTpHsCBIHBIH KOpCeTKilni OOWBIHIIA, 3€PTTENreH €Ki TONTa KOJ OWIMIBIK €T KYIIiHiH
opTara TOITHIK MOHEPI XKacka cail (PU3MOJIOTHSIIBIK HOpMaFra COMKEC Keei.

Kon OymmbIK €T KYIIiHIH IeHe MaccachlHa apa KaThIHACBHIHBIH KOPCETKIMTEPl €Ki VITTHIH apachlHIa
HaKThl aiBIPMAIIBUIBIKTAp KOK €KEHIH KepceTTi. 3epTTeNreH CTYACHTTEpPAiH KON OWIMIBIK €T KYIIiHiH
WHJIEKCI OOWBIHIIA opTama TONTHIK MoHAepi (52,51+10,15; 53,97+10,68) «xaHaraTTaHAPIBIKY OOJBIT
Oaramauzapl (6 Kecte).

6 KecTe

CryneHTTepain GU3MKAIBIK JaMYBIHBIH HHACKCTepi, M+m

Kepcertkimrep n OU, mu/kr PoOuncon nnzekci, n1.6. CxnOWHCKHH MHAEKC, 11.0.
I Ton 102 67,97+1,02 85,37+1,32 22,65+0,67
II Ton 85 74,54+1,01%* 87,35+1,37 26,67+0,73*
Eckepmy: * — zepmmencen monmapovly Kopcemkiwmepi apacblHOAebl AHbLK aUbIPMAUBLIBIKINGD
(p<0,05 xesinoe)

CBIPTKBI TBIHBIC aTy XKYWECIHIH KYMBIC ICTEYIHIH MaHBI3AbI HHTETPAIILI KOPCETKIMIiHIH Oipl eMipIiK
nHaekc (OW) 6ompim TabbuTanbl. OV KepceTKImTepl 3epTTENTEH MOMyJIAIUIIAPABIH OpPTAIlla TONTHIK THIHBIC
aJly arnmapaThHBIH (YHKIMOHAIIBIK MYMKIHIKTEPiH CUITATTAIbI, OJlap OpTalla TONTHIK MOHIEpeH 26 Y%-
ra (I Tom.) sxone 33 %-ra (Il Tom.) acanbl. CoHbIMEH KaTap ekiHii Tonta OW kepceTKinTiHig opTamia TONTHIK
MOHI HaKTHI OenrijieHreH (6 kecte). ANBIHFaH HOTIDKETIep OOMBIHITIA CTYIACHTTEPIIH aF3achl OTTETIMEH THIM/II
KaMTaMachI3 €TIITSHIITiH KOpCeTe .

THIHBIC aly JKOHE KaH aiHalbIM MYLIeNepiHiH (YHKIMOHAJIIBIK MYMKIHIIKTEpiH aHBIKTay YIIiH
CKUOMHCKANA WHACKCI KOJNIAHBUIABL. TBIHBIC ally JKOHE JKYPEK-KaH TaMBIPJIAPBIHBIH  PE3EpPBTIK
MYMKIHZIKTEpiH aHBIKTAy VIIIH JKYPTi3UITeH ChIHAMaap Tajaaybl, €Ki TONTaFbl CTYACHTTEPIIH €Ioyip
Oemnirinin xakcel (I Tonra -14 %, Il Tonta — 27 %) >xoHe KaHararTaHapislk (I Tonta 73 %, II TonTa —
85 %) HoTkeciH kepcetTi. Tek Oipinmi Tontarkl 1 % KaHaraTTaHAPIBIKCHI3 HOTHKE KopceTTi (7 kecTe).

XKypek kaH TambIpiap >KyleciHe TeMOJMHAMHKAIIBIK JXYKTEME JICHIeHiH KOpCETETIH JKOHE KYPEK
OYJIIIIBIK €TiHIH JKYMBICBIH cUMaTrTaliTeiH PoOuHcoH mHaekci (PM) kaH affHabIM KYWECiHIH MaHBI3/bI
KepceTKilTepiHiy O0ipi Oonbin Tabbutaabl. 3epTrenrer cryaentrepAin PU kepceTkimmiHig xKeke HoTmxKemnepi
7-KecTene KopCeTiIreH.
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7 kecTe
PoOuHcoH nHAEKCiHIH KopceTKilTepi 0oiibIHIIA cTyAeHTTep i 601y, %o
Opramagax Opramanax
n Korapsl Oprama Temen
JKOFapBI TOMEH
I Ton 102 11% 32,8 % 24,2 % 19,9 % 12,1 %
1 Tonn 85 9,6 % 30 % 23,8 % 26,1 % 10,5 %

Kepcetkimrepaig opTaria TONTHIK HOTHKEICPIHIH TalAaybl MOHISPIIH OpTalia IeHIeHiH CHTTaTTalbl.
7-1r1i kecte OOMBIHINA, €Ki TONTAFbI KbI3AapAbIH JEHIeii «OpTaIIaaH >KOFapb OOJIBIT CaHaa b,

3eprrey OoiibiHIIA | TONTaFkl CTYAEHTTEPAIH KOPCETKILITEP] KOFaphl O0NIABI, Oy ONapblH )KYpeK KaH
TaMbIp KYHECIHIH XKaKChl adpo0OTHl MYMKIHIIKTEPI Oap >KOHE JKYPEK COFBICHIHBIH YHEMIUTITIH KOPCETEi.
PoGuncon wHpmekci Oofibiama, Il TomTarbl CTYOEHTTEPAIH KOPCETKINII «OpTallajaH TOMEH» CKeHi
aHBIKTAIABL. 3epTrTenreH TontapabiH 10,5 % xone 12,1 % PoOMHCOH MHIIEKCIHIH TOMEH MOHJIEPiH KOPCETTI,
OWJI1 )KYPEK KaH-TaMbIp KYWECiHIH (YHKITMOHAIIBIK MYMKIHIIKTEPiHIH ) KETKITIKCI3MIT1H KOPCETE ],

Kopuvimuinowi

Kopeita kene, Ka3ak KbI3apblHa TOH MOP(OJIOTHSIBIK €pEeKLIETIKTep]l aHbIKTanabl. Kazak KbI3gapbIHbIH
HETI3T1 JeHe eJueMzepl ClIaBiH YITBHIHBIH KbI3JApPBIMEH CaNbICTHIPFAHAA TOMEH JKOHE OpaxucKenus
OenrinepiniH OachIMIOBUTBIFEI AHBIKTAIABI. AHTPOIIOMETPHSUIBIK KOPCETKIIITEePAiH TOMEH OONBIN Keryi
TCHETHKAIBIK (DakTopiapMeH >KOHE CHIPTKbI OPTAHBIH dCEpIMEH alKbIHIAIFaH 3THOCTBHIK EPEKIIeNiKTep/I
KepceTei.

Bapnbik 3eprrenyniiepaid QyHKIHOHAIABIK JKaFIalblH KOPCETETIH (PU3HUOJOTHSIIBIK KOPCETKIIITEP
MEH CaHJIBIK MHJCKCTEp Kac epeKIIeNiKTepiHe colikec Kemelli. AHBIKTaJIFaH CJIaBSH YJITHIHBIH CBIPTKBI
THIHBIC aJyJbIH OpTallia TONTHIK KOPCETKIIITEePiHIH apTybl Ka3ak KbI3AaphIMEH CaJbICTHIPFaHIA aF3aHbIH
MOpGOJOTHSIIBIK epeKLIeNikTepine OainmanbicTel. KaH alHambIM KYHECiHIH KBI3METIHIH CaBICTBIPMAIbI
TaJaybl €Ki TOM apachlHIa alfKbIH ATHOCAPAIBIK EPEKIICTIKTEPIHIH )KOKTHIFBIH KOPCETTI.
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XK.T. Cyronnukona, /I.T. Konsicbaea, I'.K. baybekoBa

NHaexcHasi oneHKa (pM3u4ecKoro pa3BuTUSA CTYJAE€HTOB

B crarse oToOpaskeHBI MaTepHaIbl CPABHUTEIHHOTO HUCCIICIOBAHNS MHAEKCHBIX OIIEHOK (PM3MYECKOT0 Pa3BH-
THSI CTY[EHTOB JABYX OSTHHYECKHX TIpymnn. Pusnueckoe pa3BUTHE SBIAETCS OJHUM HX BaKHEHIINX
HHAUKATOPOB 3710POBbsl HE TOJILKO MOJIOJIOTO IOKOJIEHHUS, HO U HACeNIeHHs B LeloM. MHIeKehl Gpu3nyecKoro
Pa3BUTHS MPEACTABISIOT COO0I COOTHOIIEHUS OTAENBHBIX AHTPOMOMETPUUECKUX MPU3HAKOB, YTO MO3BOJISET
UCIIOb30BaTh UX A7 OPHEHTUPOBOYHOM OLEHKH (PU3MYECKOTO Pa3BUTHUS B XOJAE MAcCOBBIX 0OcCienoBaHMI
HaCeJICHHUS, a TAKXKe JUIS aHaJM3a BIMSHUS Pa3JIMYHBIX CPEIOBBIX (haKTOPOB Ha opraHm3M. B oOciemoBaHnn
NpUHAIH ydacTre 336 neBymeK-CTyJeHTOK B Bo3pacTe oT 17 mo 20 ner, oOyqaromuxcs B Kocranaiickom ro-
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CYAapCTBEHHOM I€Iaroru4eckoM yHuBepcurere. MccnenoBaHus MpoBOAMINCE B COOTBETCTBUU C OHO3THYE-
CKMMH IpaBmiiaMu. Bce o0ciie1oBaHuS BBIIONHSINCH B MEKCECCUOHHBIN MEPUO, B IEpBOH MooBHHE 1HS. B
3aBHCHMOCTH OT HAI[MOHAJILHOCTH PECHOHJEHTHI Pa3AeIMINCh HAa JBE TPYMIBI: IEPBYIO IPYIIY COCTABUIH
CTYJICHTKH Ka3aXCKOIl HallMOHAJIBHOCTH, BTOPYIO — CTYICHTKH CIIaBSHCKOH. B o6cieryeMbIx rpymnmax onpe-
JIeTIeHBI OCHOBHBIE aHTPOIOMETpHUECKHe (IIMHA, Macca Tella, OKPYKHOCTb IPYJHON KIIETKH), HU3HOMETpH-
YecKue IMapaMeTpsl (KU3HEHHAsh eMKOCTD JICTKUX, CHJIAa KUCTH, apTepHaIbHOE IaBJICHHE), aHTPOIIOMETpHIe-
ckue (Kerne, Ilumps, Manyspue) u GpyHKOIMOHAJIbHBIE WHICKCH (MHIEKCH PoOmucona, CkuOMHCKOTO,
JKM3HEHHBIM M JUHAMOMETpHYecKHit). B ncciaenyemsIx rpynmax BbISBIEHBI 3HAUYMMBIE PA3IMUIUSA MEXIY OC-
HOBHBIMH aHTPOIIOMETPUYECKUMH TMOKa3aTeIsIMHU, XapaKTepUCTHUKaMH HHAeKca MaHyBpHe, )KU3HEHHOTO UH-
Jekca. BeIsiBlIeHHOE MPEBBINIEHHE CPEIHUX IPYMNIOBBIX MOKa3aTelel CTyJeHTOB BTOPOI TPYIIIBI 00ycloBie-
HO T€HETHYECKON MPepacoNokeHHOCThI0 MOP()OPYHKIIMOHATBHEIX 0COOEHHOCTEH OpraHu3Ma.

Kniouesvie cnosa: CTYACHTKHU, (1)I/I3I/I‘{CCKOG Ppa3BUTHUEC, STHUYCCKUEC I'PYNIIbI, aHTPOIIOMETPHUICCKUEC ITOKa3aTe-
JIY, q)yHKHPIOHaIILHBIe napaMeTpbl, THAUKATOP 3A0POBbs, HHACKC MaHprI/Ie, >KU3HCHHBIA WHJIEKC.

Zh.T. Suyundikova, D.T. Konysbaeva, G.K. Baubekova

Index evaluation of physical development of students

The article presents materials of a comparative study between index estimates of the physical development of
students between two ethnic groups. Physical development is one of the most important indicators of the
health not only for the young generation, but also for the whole population. The indices of physical develop-
ment represent the ratios of individual anthropometric characteristics, which allows them to be used for a
rough assessment of physical development in the course of mass surveys of the population, as well as for ana-
lyzing the influence of various environmental factors on the body. During the study 336 girls, aged 17 to
20 years, studying at Kostanay State Pedagogical University, are participated. The studies were conducted in
accordance with bioethical rules. All studies were conducted in inter-sessional period, in the first half of the
day. Depending on nationality, the respondents were divided into two groups: the first group — students of
Kazakh nationality, the second group — students of Slavic nationalities. The studied groups identified the
main anthropometric (heihth, body weight, chest circumference), physiometric parameters (vital capacity of
the lungs, hand strength, blood pressure), anthropometric (Quetelet, Pigne, Manouvrier) and functional indi-
ces (Robinson, Skibinsky, life and dynamometric indices). In the studied groups, significant differences were
revealed in the main anthropometric indicators, the characteristics of the Manouvrier index, and the index of
life. The revealed excess of the average group indicators of the girl students of the second group is due to the
genetic predisposition of the morphological and functional characteristics of the organism.

Keywords: students, physical development, ethnic groups, anthropometric indicators, Manouvrier index, the
index of life.
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