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I'.K. AGaii*", ¥.U. Yomanos?

YAamamor Texnonoausnvix ynusepcumemi, Anmamot, Kazaxcmar;
2Kasax xaiima onoey dicone mazam onepracinmepi eulilmu-sepmmey uncmuntymot, Ammamot, Kazaxcman
Xam-xabaprapea apnanzan asmop: abay.gk@mail.ru

JlakTo0aKkTepusiIapAbl JAKbLULIAYA KOJIAHBLIATHIH
KOJIAIJIbI KOPEKTIK OPTa TYPiH aHBIKTAY

Makanana Taburu CyT eHIMIEpiHEH OOJIHIN aJBIHFaH CYTKBILIKBUIIEI MHPOOPTaHU3MACPIIH JaKbUIAaHYBI
YIIiH KOJAMIBI, OHTAIBI KOPEKTIK OpTa TYPiH aHBIKTayFa OaiaHBICTBI JKYPri3UIreH 3epTTey JKYMBICTaphl
OepinreH. 3epTTey OOBEKTUIEPI PETIHAC JTAKTOOAKTEPUSIIAPIBIH Ta3a OCJICeHl JaKbUIIAphl TaHIAI abIHIbI.
Komnaiinel KOpekTik opTa TypiH aHBIKTay MakKcaThIHIA 5 TYpJi CTAaHZApTTHl jkeHe auddepeHcanmsianraln
KOpeKTik opta Typaepi 3eprrenai. Onap MRS (de Man, Rogosa and Sharpe) KopekTik opTacsl, 60pJIbI arap,
DOiKMaH CyTTi arapsl, opamkambipak arapel, A.V. HerpycoB OOHBIHIIA CYTKBIIKBUIABI OakTepusuiapra ap-
HaimFaH co0i3 arapel KOPEKTIK OpTayJapbl. 3epTTey KYMBICHI YII TYPJi KaWTaJaHBIM apKbUIbl KYPTi3iimi,
HoTmwkecinne A.U. HerpycoB omicremeci OofiblHIIA maiiblHAanFaH co0i3 arapbl KaTThl KOPEKTIK OpPTachl
GeTin/e OcCill IBIKKAH CYTKBIIKBLIIB MUKPOOpranusmaep cansl 3,3*107 KTB, 3,21*107 KTb, 3,05%107 KTb
Kypan, Omomacca »XHHAKTay KapKbIHABUIBIFBI JKOFaphl ekeHpiri Oemrimi Oonabel. KeippikkabaT arapsl skoHE
crannapttel MRS KopekTik opTanapslHIa Aa JaKTOOAKTepHsuIap CaBICTBIPMAIIB TYPIE JKOFaphl ecy Oei-
CEHJIUTITIH KopceTTi. Al 6OpJibl arap MeH DIKMaH CYTTi arapbl KOPEKTIK OpTajapbiHaa OMoMacca )KHHAKTATY
JeHreili 0acka KOPEeKTiK OpTajJapMeH CalBICTBIPMAIIBl TYPAE TOMEH eKeHJIIri aHbIKTanabl. COHBIMEH KaTtap
JaKTOOAKTepHsUIApAbIH Ta3a AAKbUIIAapbl aTalfaH TYPJl KOPEKTIK opTajapia op TYpili ecy epeKLIeNiriH
KepceTinm — TyHOa Ty3y, KaTThl KOPEKTiK opTa OeTiHae Maiiia ak TYCTi KOJOHHSIIAp TY3Y, KOJIOHHS alfHama-
CBIH/Ia MOJIIIPJICHY 30HACHIH TY3y apKbUIBI ©CETIHIr Oenriiai 6omapl. MyHIail epeKmernikTep KOPEKTiK opTa
KypaMbIHa )KOHE JJaKTOOAKTEPHS IITAMBIHBIH (PU3NOJIOTHSIIBIK epeKIIeiKTepiHe OaiIaHbICTHL.

Kinm ce30ep. nakrobaxrepusiap, KOpeKkTik opranap, MRS, 6opisl arap, DKMaH CYTTI arapbl, OpamKarbIpak
arapsl, A.W. HerpycoB OolibIHIIIa CYTKBINIKBUIEI OAKTEpUsUIapFa apHaIFaH ca0i3 arapsl, JaKbliaay.

Kipicne

JlakToOakTepusIap KONTEreH aMUHKBIIIKBULIAD, MyPHHAAP MEH MUPUMUIUHICD KaTapbl, JopyMEHIep
TOOB! OOMBIHIIA ayKCOTPO(PTH MUKPOOPTaHU3MAEPre KaTAaThIHIBIKTAH XKacaHAbl KOPEKTIK opTajapra KaThbl-
CTBI TaJIAaNITapbl KOFapbl. TipUIJIiK mporeci yuriH Oy aF3anap KOPEKTIK OpTa KypaMblHIa OaKTEepPHAaNIBIK
KJIETKaHBIH KYPBUTYBI YIIIH KaXETTi 3aTTap MEH SHEPrusi Ko3Jlepi cyOcTpaTTapbIHBIH OOJYBIH KaXXeT eTeIi.
CYTKBIIKBULABI MUKPOOPTaHU3MIEP 6Cyi YIIiH KOPEKTIK OpTajllapFa alllbITKbl 3KCTPAKThI, TBUH-80, allIbITKbI
aBTOJIM3AThl CEKUII KypaMblHAa OENIOKTHIH €pUTIH KYHABI ¢opMaiapsl Oap Kocmamap KOChUTysl mapt [1].
Bipkarap 3eprrey HoTIKenepi OOWBIHINA KeWOIp MenTHATEp MEH aMHUHKBIIKbULIADP (TY3KBIIKBULIBI |-
ApTUHUH, TY3KBILIKBUIABI UCTEHMH) CYTKBIIKBUIABI OaKTepHsIIapAblH ©CYiH >KOFapbUIaTaThIHABIFEl Oenrini
Oonran [2]. JlakToOakTepusiiap KIETKaJIAPbIHBIH JYPHIC KAJIBIITACYBl YLIIH OENOKTHIH KOJDKETIMAl Gopma-
CBIHBIH (TIETITHIITEP, AMHHKBIITKBIIIAP) 00Iybl MaHBI3ABI, OYJI MaKcaTrTa TYpJli MPOTEOTUTHKAIBIK (pepMeHT-
Tep KOJJAaHbUIAbl. BeIOKTHIH THIPOIH3AeHY OHIMIECPIHEH 06JIeK HATHBTI OCJIOKTHIH ©31 KIIeTKA JaKbLIbIHbIH
KYpBUTYBbIHA KbI3MET Kacaiel [3].
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I.K. Abai, Y.Y. YomaHoB

JlakToOakTepusIapIplH KONTETeH TYPJEPiHiH AaMybIHIA JopyMeHaep 0acThl KbI3MET aTtkapanbl. by
JKacaHIbl KOPEKTIK opTajiap KypamblHA TYpJli dCTpakTTap (AMmIBITKBI, KYTepi, KapTom, cobi3 dKCTPaKTTapHhl)
MeH 0acka Jja KOCBIHIBUIAP €HTI3TeHHEeH KeHWiHT1 KJIeTKaap ©CiMiHiH KOFapbUTYbIMEH TYCIHIipineai. Fputbl-
MU 3epTTEY JKYMBICTAPBIHBIH HOTHXeJepi OoiibIHIa OoNrap TasKIIACBIHBIH ©CYyi YIIiH HUKOTHH KBIIIKBLIBI
(BS), nmarrotenar (B3) xone pubodnasun (B2), sran B TOOBIHBIH mopyMeHAepi KaKeT eKEHIIrT HaKThI-
nmanraH. OpTa KypaMbIHa MUKPOMAarauii MEH MapraHelTiH OOJybl KIEeTKaIap 6CiMiHe OH ocep eTexdl AeliH-
redH. MapraHen KJeTKajdapIblH aBTOIM3ICHYIH TeXeWAl KoHe KalbIIThl Mail ainMacy MpouecTepi YIUiH
KaxeTTi. KOpekTik opTa KypaMbIHa KETKUTIKTI MeJIIepe TEMIp TY3IapbIHbIH OOTYbI CYTKBIIIKBUIIBI MUK-
poopranu3Mep KIETKAIAPBIHBIH KAJBINTHI IaMybl YIIiH MaHBI3Ibl €KEH/Ir1 aHBIKTadFaH. bipkaTap eHOeK-
Tep/e MapraHell ’KoHe/HeMece TeMip KOCBIHIBIIAPBIHBIH 00Mayhl cajllapblHaH JaKTOOaKTepusIap KieTKa-
Japbl MYJIIEM ©CTel KanaThIHABIFEI AdJenaeHreH. COHIBIKTaH JIAKTOOaKTepHsIap AaKbUTAAPBIHBIH KaJIbIITHI
ecyl YIIIiH KOPEKTIK OpTa SHEeprus Ko3AepiMeH KoHe KOHCTPYKTHUBTI MeTaboIm3Mre KaxeTTi OapIibIK KypaM-
OeJikTepMeH KaMTaMachI3 eTyi mapt [4].

JlakToOakTepusiap/IbIH JaKbUIAaHYBIHA TaliJallaHbIIATEIH KOPEKTIK OpTajap/slH Oipkarap Ti3imi Oel-
rini, anaiina ’kacaHabl KOPEKTIK OpTanapIblH OapIbIFbl JEPIiK JIaKTOOAKTEPHsUIapAbIH KOPEKTIK KaKeTTUTiK-
TepiH opbiHIai anmMaiabl. CYTKBIIKBUIIB MHKPOOPTaHU3MICPAl MaKpUIIay OapbhICHIHIA KOJIAHBLIATHIH
KOPEKTIK OpTalap/blH ilIiHAC €H OHTAMIBICHI OOJIBIIT MUKPOOPTaHU3M KJIETKAChIHA OHAl CiHipiieTiH Gopma-
JIaFbl, TaFaMIBIK KYHJIBUIBIFBI JKOFAphl, ©CYJlI CTUMYJJCHTIH 3aTTaApMEH KaMTaMachl3 €TIJICTiH, a30TThIK,
KOMIPCYIIBIK KOHE JOPYMEHIIK KypaMbl OOMBIHINIA TEHIePIIreH KOPEKTIK OpTa ecenTeNiHe .

Lactobacillus TybichIHBIH OKiIIEpi YIITIH KOPEKTIK OpTa KypaMbIHIa ©3/1epi CHHTE3/IeH aMaiThIH Mer-
TUATEP K631 0OJbIN TaObUIATHIH a30TThIH KYPJAEIl OpraHukaiblk (GopmanapbiHbH 00i1ybl MaHbI3IbL Cebebi
menTuaTep 00C aMUHKBIIIKBUIAAPBIHA KaparaHaa KieTka ocyiH 3¢¢ekTuBTi crumyngeini. llemruarep
AMUHKBIIIKBUIIAPEIH OakTepusi KJIeTKachlHa OHAll CiHIpiNeTiH >KoHEe 3aKpIMIANyJaH CakTaiFaH (opmana
KETKi3in oTeIpansl. OpraHuKaiIbIK a30T KETiClereH »XaFiaiJa OpraHHKajblK KOCBUIBICTAPIBI CHHTE3/CY
YIIiH JakToOaKTepusuiap a30TTHIH MHUHEPAAbl KOCBUIBICTAPBHIH TYThIHAIBL. Kypambl OoiibiHIIA Kypaeni
KOPEKTIK opTanapia KeiHoip CYTKBIIIKBUINEI OaKTeprsiap eCyiH aMMOHUH TY3[apbl CTUMYIACHTIHIITI Oern-
rimi [5-7].

CYTKBIIKBUIAB! OaKkTepusuiap YIIiH MaHbBI3Abl SHEPTHs Ke3i PEeTiHAe MOHO- KOHE AMcaxapuirep —
TIFOKO3a, JIAKT03a, caXxapo3a, MallbTo3a KbI3MeT arkapanbl. COHBIMEH KaTap KJIETKaHBIH TIPIIUIK Mporeci
YIIIiH apTUHWH, IACTENH, TIIyTaMWH KBIIIKBUIBI, JTeHINH, (eHIIATaHnH, TpUNTO(daH, THPO3UH, BaJHH CEKUIA
AMHUHKBIIIKBUIAAPIBIH OPBIHIANTHIH (YHKIUSCHI epeKIIIe.

JacTypmi kaFmaiga CYTKBIIIKBUIABI MHKPOOPTaHU3MICP MalChI3aH/IBIPBUIFAH CTEPHIIBII CYTTE
JAKbUIIaHbII, CAKTAIATBIHIBIFBI O, JereHMeH KypraK OaKkTepHalbIK KOHIICHTpaTTap ’acay OapbhIChIH-
Jla TAKBUIJIAy OpTachl PETiH/E MaiChI3IaHABIPBUIFAH CTEPUIIBL CYTTI MaladaHy TEXHOJOTHSUIBIK TYPFhIIA
KOJIA¥CBI3.

ApHaifbl KOPEeKTIK opTajapAblH ilIiHAe KeH KOJIaHbICKa ue OonraH Typi — MRS KopekTik opTachl.
KopekTik opra TaramabIK KYHIBUIBIFBI KOFapbl KypaM-OeJiKTepiHe jkoHe ocy (pakTopiapbliHa Oaii, JIaKTO-
OakTepusUIap/bIH 3aT ajJMacyblHa Ka)KeTTi allbITKBI )KOHE €T SKCTPaKTTapblHaH, MENTOH, HATPUH aleTaTsl,
aMMOHUI ITUTPATHI, Mail KBIIIKBUIAAPBIHEIH K631 — TBUH-80 jKoHE TIIIOKo3a1aH KypanraH. OpTa KbIIIKbLI-
IObUTBIFEl — 6,2-6,4. MRS KOpekTik opTacsl NpOOHMOTHKAIBIK JAKTOOAKTEPUSUIAPMEH KYMBIC YIIIH KOHE
TaraM eHIMJIepi MEH TaOUFU OMOTONTapAaH OYJI MUKPOOPTaHW3M TYpJepiH O6im amy MakcaThblHIa Ja Maii-
nananbuiast [8-11].

CoHBIMEH KaTap JIaKTOOAKTepHsIap[Abl JaKbUIAayFa apHalFaH, OuMomacca >KMHAKTay KepPCEeTKil
JKOFapbl OipKaTap KOPEKTIK opTayiap Typi oenrim. Onap — THIPOIM3ACHTSH CYT, OOpJIbI arap, DWKMaH CyTTi
arapbl, opamjKarblpak HeMece co0i3 JKCTpaKkThIHIA JalbIHAA]IFaH KOPEKTIK arapiel opTa, Calypo,
CYTKBIIIKBUIIBI MUKPOOPTaHU3MIEpAl JaKblIayFa apHanFaH apHaiibl quddepeHcanmsuianFral KOPEKTiK op-
Tanap xoHe 1.0. [12-14].

Kazipri Tania cyTKBIIIKBULIBI MEKPOOPTaHU3MIEP Il 6Cipy YIIIiH KaXeTTi KOPEKTIK OpTaapibl apHAHbI
LIOJIYFa, CAJILICTBIPMAIIBI TajjayFa OaFbITTalIFaH FBUIBIMU KYMBICTap IIeHOepi KYH caHam apty ycrinze. Ce-
0e01 ANeKTHBTI KOPEKTIK OpTaaplblH KeHOip TypiepiHnae 6acka KOPEKTiK opTanapaa O0IManThIH HeMece a3
Ke3zaeceTiH KypaMm-OeiikTep Oap Oosica, kehbipeynepiHae Kepicinmie Oomanasl. bipkarap 3eprreyiiiepain
JKYMBICBI apHaHbl KOPEKTIK OpTa TYPIH oiyian TabyFa HeMece OChl yaKbITKA JISHiH OeNTisi KOPEKTIK OpTaHbIH
Keloip Kypam-0estikTepiH MoauduKanusiay apKbUIbl ©3repictep eHaipyre OarbiTTanrad. by monimMeTrepaig
OapIIBIFBl CYTKBIIIKBUIIBI MUKPOOPTaHU3MIEP/IIH aJlaM OpPTraHu3Mi YIIIiH MaHbI3/Ibl KbI3MET aTKapaThIH/IbIFbI-
Ha OalIaHBICTBl ©3CKTUIIT )oFanManjpl. CYTKBIIIKBULIBI OaKTepHsuiap aJaMHBIH acKa3aH-ilIeK >KOJBIHBIH
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MaHBI3/IBl KAIBINTHl MUKpPOOHMOTa ekingepi. OpraHu3MHIH acKa3aH-ilIeK KOJbIHAA JAKTOOAKTEPHSIIAP IbIH
KJIIETKa CaHBIHBIH a3al0bl HeMece 00IMaybl Kypaeni AUCyHKIUSUIBIK JKaFaiIapFa ablll Kellyi MyMKiH.

JKYMBICTBIH MaKcaThl — JaKTOOAKTEpHUsUIAPABIH Ta3a MaKbUITAPBIHBIH TIPIIUTIK MPOIIECiHe KOJIaiIbl
KOPEKTiK OpTa TYPiH TaHAAY.

3epmmey mamepuanoapel mer a0icmepi

JKyMBICTBIH 3epTTey 00BEKTiIepl peTiHAe JaKTOOAKTepUsIIaApABIH Ta3a JaKbUIAAPBI TAHAIl AJTBIH/IBL.
JlakToOakTepusi JaKbUIIAPBIHBIH 9P TYPJIi KOPEKTIK opTaiapia ecy epeKIIeNiKTEepiH aHBIKTay MakKca-

THIHJIa KJIETKaJIap bl OipHEIIe KOPEKTIK opTajlapFa €ril, ecipy Ke3aeii:

- MalCHI3IaHIBIPBIIFaH CTEPHIIBI CYT;

- MRS KOpeKTiK opTachI;

- TUAPOJIU3JICHTCH CYT — MAaMChI3JaHABIPBLUIFaH CYT NICH KYOBbIP CYBIHBIH KOCIIAChIHA TTAHKPEATHH He-
Mece YHWKbl Oe3iHIH YHTarblH KOCY apKbUIBl AaWbIHIATATEIH OpTa. bipimaMa yakpITTaH COH KOCIara XJIOpo-
dhopwm eHrizineni;

- ©opasl arap — KopekTik arapra 6op (CaCOz) KOCy apKbLIbl JaWBIHAANATEIH KOPEKTIK OPTa;

- DHKMaH CyTTi arapiibl OpTachkl — JIAKTOOAKTEPHUSIIAPAbIH MTPOTCOIUTUKAIIBIK OCIICEHAUTITIH 3epTTey
MaKCaThIH/Ia KOPEKTIK arapra CTepuIIb/li MalChI3MaHABIPBUTFaH CYT KOCY apKbUIBI TaWbIHIAIATHIH OPTa;

- KBIPBIKKA0AT arapbl — KbIPBIKKA0AT KalHATIAChIHA MENTOH, roko3a, CaCOs xoHE arap KOCHUIBII
JafbIHAAIATEIH KATThl KOPEKTIK OpTa;

- A.M. HetpycoB smicTemeci OoifpIHIIA ca0i3 HeMece KBIPHIKKA0aT KaifHATIIaChIHA allIbITKBI aBTOJH3a-
THI, IENTOH, TITt0Kk03a, CaCOs3 skoHE arap KOCBUIBIIT JaHBIHIAIATHIH KaTThl KOPEKTIK OpTa.

CyTKbIIKBUIABI MUKpoopranmsmaep 37°C -ta 24-36 carar OOHBI JaKbUIAAHIBL. 3€PTTECY HOTHXKEIEPI
CBIPT KO30€H XKOHE MHUKPOCKOMHSIBIK SMIiCTep apKbUIbl aHBIKTAIABL. CTEPMIIBIUTIKTI TEKCEPY MaKCaThIHIA
EITA (er-mentoums! arap) skoHe EIIC (eT-menToHIBI coplia) KOPEKTiK opTalaphl KOJAaHBUIABL. JalbIH KO-
pekTik opranap aBTokiaaBTa 30 MUHYT Oo¥ibl 1,5A KbICBIMIA CTepUIM3alMsUIaHabl. JlakTroOakTepus KieTKa-
JIApBIH €Ty KOHE KalTa ery )KYMBICTaphl IOCTYPITi MUKPOOUOJIOTHSIIBIK 91iCTEP/AiH KOMETiMEH JKYPTri3ui.

3epmmey Hamudicenepi dicone OHbl maioay

CYTKBIIKBUIABI MUKPOOPTaHU3M/EP TAKbUIIAPBIHBIH 9P TYPJi KOPEKTIK opTajapAa ecy epeKIIeNiria
3epTey MakcaTbiHaa Oec TypIi KaTThl KOPEKTIK opTajap TaHaan anbiHasl: MRS, Oopibl arap, DWKkMaH CyTTI
arapsl, opamkansipak arapbl, A.M. HerpycoB OoiibIHIIIA CYTKBIIKBUIIEI OaKTepHsIapFa apHaJIFaH cobi3 ara-
PBI KOpekTik oprackl. OHTailel KopekTi opTa [leTpn TabakmackiHOaFs! arapisl OpTaHbIH OeTiHe JakToOak-
TepHUsl KOJIOHUSUIAPBIHBIH 6Cy KOPCETKIIIHIH dKOFapbl 00TYbIMEH aHBIKTAJIJIBI.

3epTTey >KYMBICHIHBIH apajiblK KOPBITBIHIBICE! OOWBIHIIA OOpIBI arap MeH DWKMaH CYTTI arapisl KO-
PEKTIK opTaiapeiHaa 6acka OpTamapMeH CaJbICTBIpFaHAa OnoMacca )KHHAKTAIYhl a3 €KEeH/Ir1 OenTisi OoIb.
An MRS, kpipbikkadar arapei, A.J. HerpycoB OoifbIHIIIA CYTKBIIIKBUIABI OaKTepUsUIapFa apHaiFaH ca0i3
arapbl KOPEKTiK opTajapia OnoMacca )KUHAKTay AeHIreli )KoFraphl eKeH/IIr aHbIKTaI b (1-cyper).
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KopekTik opTamap ATApPEL

1-cypet. CKb Typmi KopekTik opTanapa OnomMacca jKMHaKTay OeJICeHIiiT
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CypeTTe CYTKBIIIKBUIIBI OaKTepHUsIapAbIH TYPJi KOPEKTIK opTanapia ecy OelceHIiNiri KOJOHUs TY3Y
OipiirimeH kepcerinred. CaHIBIK MoHEp OOWBIHIIA JKOFaphl ociM kepcetkimi A.U. HerpycoB OoiibiHina
co0i3 arapbl KOPEKTIK OPTAaChIH/Ia eKEH/IT aHBIKTAIBL. YII TYPJi KalTalaHbIM apKbUIbI JKacalFaH 3epTTey
xyMbIchiHAa A.U. HetpycoB omicreMeci OolibiHIIa nalibiHIaFaH ¢o0i3 arapbl KaTThl KOPEKTIK OpTachl Oe-
TiHZE ociN MbIKKaH JakTobakTepusiap cambl 3,3*107 KTB, 3,21*107 KTB, 3,05%10” KTB kypam, »orapsl
KepceTKim kepceTkeHairi Oenrini 6ommpl. KpippikkabaT arapbl xoHe ctanmapttel MRS KopekTtik oprana-
PBIHJA J1a JIAKTOOAKTEPUSIIAP CaTBICTHIPMAIIBI TYPJIEC KOFAPhI ©CY OCICSHIUTITIH KOPCETTI.

CYTKBIIKBUIABI MUKPOOPTraHU3MICPAIH TYPJl KOPEKTIK opTajiapia ecy epeKiienikTepi op anyaH. Keii-
0ip KOpEeKTIK opTanap/a aK Maia Teric KOJOHUIAp TY3iIl eceTiH 0oJica, TaFbl Oip TypiepiHAe KOPEKTIK op-
Ta TYpPiH, TYCIH ©3repTe OTHIPHIN KOJOHUsIAp Ty3edi. by KacuerTepi KOpPEeKTiK opTa KypaM-0erikTepi MeH
JIAKTOOAKTEPHSLIAP,IBIH (DU30JIOTHSLTBIK-OMOXUMUSUTBIK €PEKIICIIIKTEPIMEH TiKeJeH OailIaHbICTHhI.

JlakToOakTepusIapApIH KOPEKTIK OpTaiapaa ecy epeKIIeNKTEepiH aHBIKTay MaKCaThIHIA JKOFapbhlaa
aTalFaH KOPEKTiK opTanap KonmaHsuinbl. MRS KopekTik opTrachiHIa TakToOaKTEepHs JaKbUIIAPHI aK-aKIIbLT
MeJIIIip TYCTi, OeTi Teric, Kelie NeHeC KeJETiH, METTepi TETic, Kei karaaiia UpEeKTein KEeJIeTiH, KbUITHIP
eMec HeMece KBbUITHIP OOJIaThIH Maiia, ycak KOJOHUsUIap Ty3edl (2-Cyper).

2-cypet. CYTKbIIKBULIBI OakTepusiapapiy MRS KopekTik opTackiHia ecy epekuienikrepi

2-cypeTTe JaKToOaKTepHsyIap KOJOHUSIIAPBIHBIH (PH3HOJIOTHSUIBIK €PeKIICTIKTepl aiiKblH OeHHEeNeHIeH.
MRS cTaHAapTThl KOPEKTIK OpTachl JaKTOOAKTEpUsIIAP/Ibl JAKbUIAAY KYMBICTAPBbIH/AA KEHIHEH KOJJaHbLIa-
apl. KopekTik opTa KaTThl, )KapThlIall KaTThI )KOHE CYWBIK TYpJIe KOMIaHbUIaabl. KaTThl KOPEKTiK opTaga Ko-
JoHUsIap arap OeTiHzae eceTiH Oosca, )kapThiiail KaTrTel MRS KOpeKTik opTachl Ken »karnaiiia Tek mpooup-
Kajlapra Kyibliaabl. Jlakpuigay ykon amiciMeH xyprizinesni. Kietkanapabiy ecyi mpoOupka OoibIMEH OaKbi-
na"agbl. KopekTik opTaHblH OyJ1 TYpi Kell JkaFJaija JakbUIIbl CaKTay MakcaTbiHAa Maiaananbuiaasl. CyibIK
KOPEKTIiK OpTaJa JaKbUIAbIH 6CKEHIr TYHOaaHy JeHreii apKbUIbl aHBIKTaIA/IbI.

Bopibl arap KOpeKTik OpTachIHBIH KypambIHa TIIOK03a, ailbITKbl SKcTpakThl, CaCOs, arap kipeni. Ko-
PEKTIK OpTaHbl AaibIHAAY YLIIH aTalfaH KypaMm-OeJiKTep AMCTUIIEHTeH CyMEH apalacTblpbliafgsl. KaTTel
KOPEKTiK OpTaHbIH O€TiHE JaKTOOAaKTepHsyIap eriin, AJakpuigaHaabl. 3-cyperTe OOpibl arap KOPEKTiK opTa-
CBIHJIA ©CII IIBIKKAH CYTKBIIKBUIIbI OaKTepHsiiap JaKbUIAAPBIHBIH 6CY epeKIlenikTepi OciHeneHreH. Jlak-
TOOAKTEpHUsUIAP JTaKbULIAPbIHBIH alfHAJIACKIH/IA MOJIIIPJICHY 30HAChIHBIH OOJIFaHIbIFbIH Oalikayra 0osas! (3-

Cyper).

3-cyper. CYTKBIIKBULABI OaKTepusuIapAbIH OOPIIbI arap KOPEKTiK OPTAChIHJIA 6Cy epeKIIeTIKTepi
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Keneci 3epTrenerin KOpeKTik opta — DUKMaH CYTTi arapbl. DUKMaH CYTTi arapblHBIH KypaMbIH/a TeTl-
TOH, HATPHUH XIJIOPHI, TITFOK03a KoHe arap 0ap. ATaiFaH Kypam-0emiKTep/i JUCTHIICHTeH CYMEH apaiacThbl-
pBIN, cTepuiaen OOJFaH COH KOCIara acenTHKa 3aHABUIBIKTAPBIH CAaKTail OTHIPHIN, MalChI3TaHIBIPbUIFaH
CTEPHJIAL CYTTi KOCHIN apanacTeipaabl. CyTTi arapibsl opTa KaTKaH COH €Ty >KYMBICTapbl Kyprizieni (4-
Cyper).

4-cyper. CYTKBILIKBUIIBI OaKTepHsIapIblH DUKMaH CYTTi arapiibl KOPEKTIK OPTachIHAA 6CYy epeKIIeNiKTepi

4-cyperre DWKMaH CYTTI arapibl KOPEKTIK OPTACBIHAA OCII IIBIKKAH JAKTOOAKTEPUSIAPAbIH 6Cy epeK-
meniri kepcetiireH. KopekTik opTa JakToOakTepus aKbLIIAPBIHBIH IMPOTCOIUTHKAIBIK OCICSHIUTITiH
aHBIKTAy MakKcaTblHIa KojaaHbU1agsl. CyT Ka3enHiHiH NeNTOHU3AMsIaHy OeJICeHAIIr ecil MBIKKaH KOJOo-
HUS aifHaachIHAAFBI MOIAIPJICHY 30HACHIHBIH OOMyBIMEH TYCIHIIIpiIeTi.

Keipbikkabat arapsl sxoHe A.M. HerpycoB OoiibiHina co0i3 arapbl KOpEeKTiK opTanapbl JaKTOOaKTepus-
nappl Aakbuiaay OapbIChIHIA KOFaphl HOTHXKE KopceTTi. Kopekrik opranapma CKM makpuigapbslHblH O10-
Macca XUHAKTay KaOlleTTeNiriHiH KoFaphl eKeHAIr aHbIKTanAbl. byl KOpeKTik opTa Kypambl KOMIIOHEHTTe-
piHIH JakToOaKTepHsuiap KIETKalaphl YUIH TaFaMIblK KYHABUIBIFBIHBIH KOFAPBUIBIFBIMEH TYCIHAIpiIE.
Byn opranap KypambIHa MENTOH, TIIOK03a, AlILITKBI SKCTPAKThI, arap TYPJi KaTblHAacTa OepiireH. ATanraH
KOPEKTIK OpTajap/a JIAKToOaKTepHsIapAbIH 6Cy €peKIIeNiKTepi Keseci cypeTTe OeiiHeneHreH (5-cyper).

5-cyper. CYTKBIIKBULABI OaKkTepusuIapAbIH KbIpbIKKabaT arapsl xoHe A.J. Herpycos GolibiHIIa
co0i3 arapsl KOPEKTiK OpTajlapblH/1a KOPEKTIK OPTachIH/a 6Cy epeKIIeiKTepi

Keipbikkadat arapsl Mer A.M. HerpycoB OolibiHIIa ca0i3 arapbl KOPEKTIK OpTalapbIHAa CYTKBIIIKBUIbI
OakTepusIap KOJOHUSUIAPBIHBIH aifHAIAChIHIA aHKBIH MOJIIIpJIeHY 30Hachl 00Jaibl, Oy epeKeelik epiTii-
MeTeH KaJIbIHi KOMIPTETIHIH epireH KLU JTIaKTaThIHa alfHATybIHA OAMIaHBICThI JIET TYCIHAIpUIE .
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Kopuvimobinosi

3epTTey KYMBICHI OapbICHIHAA CYTKBIIIKBUIAB MHKPOOPTaHU3MIEPAiH Oec Typili KOpPEeKTIK opTamapjaa
JMaKpUIAAaHy, ©CY €peKIIeNTKTepl, 9p KOPEKTIiK opTamapaa OmomMacca XUHAKTay KaOUIeTLTKTepi 3epTTeNui.
3epTTey HoTMXKeci OOWBIHINIA JTAaKTOOAKTEpHsUIap AaKbUIAAphl YIIIH KOJaibl KOpekTik opta 6oieim MRS,
KBIpBIKKa0aT arapsl, A.W. HerpycoB O0#BIHIIIA CYTKBIITKEUIABR OaKTepUsIapFa apHalFaH cobi3 arapbl KOpek-
TiK opTayapsl TaHbUIABL. EH sxoraps! kepcetkimti A.U. HetpycoB smicTemeci OoifpIHIIa TaibIHAANFaH C013
arapbl KaTThl KOPEKTIK OPTAachl KOPCETTI, arap GeTiHAe ocin MBIKKaH JaKkTodakTepusap canel 3,3*107 KTB,
3,21*107 KTB, 3,05*10” KTB xypasl.

JKympic OappIChIHAA aTamFaH KOPEKTIK opTa OeTiHe JakToOaKTeprs IMTaMIApBIHBIH JaKbUITaHy epeK-
menikrepi 3eprrensi. CYTKBIIKBUIIB OaKTepHsaIap opTaaa TYHOa Ty3y, KaTThl KOPEKTIK opTa OeTiHae Maiina
aK TYCTI KOJIOHUSUIAp TY3Y, KOJOHUS aifHaNachlHAa MeJAipJieHy 30HACHIH TY3Y apKbUIbl eceTiHAiri Oenrini
Oonapl. by KacweT KOpEKTIK OpTa KypaMbIHa jKoHE JIAKTOOAKTEepHS IMITaMBIHBIH (PU3NOIOTHSUIIBIK, epeKIIIe-
JIKTEepiHEe TiKeJIelH OaiIaHbICThI EKSHIITI OeMT1Ti.

3epTTey )KYMBICHIHBIH HOTHXKECIHJIE AJIbIHFAaH MOJIIMETTEP JIAKTOOAKTEepHsUIapAbIH KOHCOPLUYMBI HETi-
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Nakto6akTepusinapabl Aakbinaayaa KongaHbinaTbiH. ..

I' K. Abaii, Y.U. HYomaHoB

Onpenesienne ONTHMAJIBHON MUTATEIbHOM cpeibl VISl KyJIbTHBUPOBAHUS
JJaKTO0aKTepuii

B crarse mpuBeneHs! pe3ynbTaThl HCCIESJOBAHMUS 110 ONPEIEICHUIO0 ONTHMAIBHON NMUTATEeIbHON cpembl Uit
KyJIbTUBUPOBaHHs JlakToOakTepuil. OOBEKTaMU UCCIEN0BAHHS BBIOPAHBI YHCTBIE, AaKTUBHBIE ITAMMBI MO-
JIOYHOKHUCIBIX MUKPOOPraHu3MoB. C IIeNbI0 ONpeeNeH s ONTUMAIBHON MUTATeNbHOM Cpeibl ITaAMMOB JaK-
TOOaKTEpHit OBUIM M3ydeHBI ISTh PA3HBIX CTAHAAPTHBIX U MU GEPEHIMPOBAHHBIX MUTATENBHBIX CPEM: cpeaa
MRS, menoBoii arap, MOJIOYHBIA arap DiikMaHa, KallyCTHBIA arap, MOPKOBHBIA arap A/ KyJIbTHBHPOBAHHUS
nakrobakrepuit o A.M. HerpycoBy. B pesynbrare uccinenoBannii Ha MOPKOBHOM arape JUIsl KyJIbTHBHPOBa-
Hus nakTobakTepuii o A.W. HeTpycoBy pocT MONOYHOKHCIBIX GakTepuii coctasmwt 3,3*%107 KTB; 3,21*107
KTB; 3,05*107 KOE; TeM caMbIM HOKa3all BLICOKUI pe3y/bTaT. BHISBIEHO, YTO HA KAIlyCTHOM arape M cpeie
MRS mraMMBI MOJOYHOKHCIBIX OakTephil pacTyT XOpOIIO, HaMMEHBIIMI POCT HaOIIonajcs Ha MEOBOM
arape ¥ MOJIOYHOM arape DiikmaHa. Kpome Toro, ucciieoBaHbl 0COOEHHOCTH POCTa KYJIBTYP JIaKTOOaKTepHit
Ha JIaHHBIX CPEIax, OMpPEIeTeHO, YTO MPH POCTe Ha Pa3HBIX CpefaX KyIbTypHI JaKTOOakTepuil oOpasyroT
MyTb U 3aMETHBI 30HBI IIPOCBETIECHHsI BOKPYT KOJOHMH. JlaHHBIE OCOOEHHOCTH CBSI3aHBI C COCTAaBOM IUTAa-
TEJBbHOM cpesibl ¥ PU3HOIOTHYECKUM XapaKTepOM LITaMMa.

Kniouesvie crosa: nakrobakrepus, muTaTenbHble cpenbl, MRS, MenoBoii arap, MostouHblil arap DiikmaHa, Ka-
IYCTHBIH arap, MOPKOBHBIN arap JUisl KyJIbTHBUPOBaHHMs JlakToOakTepuii mo A.V. HerpycoBy, KyJabTHBHpOBa-
HHE.

G.K. Abay, U.Ch. Chomanov

Determination of the optimal nutrient medium for the cultivation
of lactobacteria strains

This article presents the results of a study to determine the optimal nutrient medium for the cultivation of lac-
tobacteria. The objects of the study were selected pure, active strains of lactic acid microorganisms. In order
to determine the optimal nutrient medium of lactobacillus strains, 5 different standard and differentiated nu-
trient media were studied — MRS medium, chalk agar, Eikman milk agar, cabbage agar, carrot agar for the
cultivation of lactobacteria according to A.l. Netrusov. As a result of studies on carrot agar for the cultivation
of lactobacteria according to A.l. Netrusov, the growth of lactic acid bacteria was 3.3 * 107 CFU, 3.21*107
CFU, 3.05* 107 CFU, thereby showing a high result. It was revealed that strains of lactic acid bacteria grow
well on cabbage agar and MRS medium, the smallest growth was on chalk agar and Eikman milk agar. The
peculiarities of the growth of lactobacillus cultures on these media were also investigated, it was revealed that
when lactobacillus cultures grow on these media, they form turbidity and enlightenment zones around the
colony are observed. These features are related to the composition of the nutrient medium and the physiologi-
cal nature of the strain.

Keywords: lactobacillus, nutrient media, MRS, chalk agar, Eikman milk agar, cabbage agar, carrot agar for
the cultivation of lactobacteria according to A.l. Netrusov, cultivation.
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Anatomic features of Juniperus sabina growing in the Central Kazakhstan

Anatomical parameters of the needles of the Cossack juniper growing in different geographical regions (the
city of Karaganda, Karkaraly, Zhanaarka and Ulytau districts) were studied. During the research work of Ju-
niperus sabina in the populations of Ulytau and Karkaraly districts, the development of hypoderma is not so
great, and in the populations of Juniperus sabina of Zhanaarka district, good development of hypoderma,
cuticle and epidermis can be observed. This in turn reflects the adaptation of plants to the harsh growing
conditions in such regions. Descriptive statistics were arithmetic averages, standard deviations, coefficients of
variation, according to the data of each geographic region, each population.

Keywords: coefficient of variation, cossack juniper, anatomy, transverse incision, size of the conducting
beam, epidermis, cuticle, hypoderm.

Introduction

Cossack juniper (Juniperus sabina L., family Cupressaceae) is a shrub, rare species that forms small
scattered populations. Plants quickly grow in width, forming dense thickets (Fig. 1).

Figure 1. Juniperus sabina in Karlaraly Mountains

Shrubs die when shaded by taller tree species, such as spruce. The dryness of the climate during the
bora period could have contributed to the wide distribution of the species. In nature, small trees with curved
trunks are rarely found. The bark is red-brown, flaky. The shoots contain an essential oil and are poisonous.
The needles are of two types: in young plants and on shady branches, needle-shaped, straight, pointed, 4-
6 mm long, bluish-green above, soft, with a pronounced middle root; in adult plants, the needles are scaly,
lamellar. A characteristic feature of the species is a pungent odor [1, 2].
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It is drought-resistant, photophilous, unpretentious to soils, resistant to smoke and gas, has protective
properties in relation to soils. Shoots are rich in glycosides, saponins and flavonoids [3-5]. Juniper has a
healing effect on the forest environment, releasing more phytoncides than other conifers. It also contributes
to the natural regeneration of coniferous trees on clearing sites.

According to Perezhogin Yu.V., J. sabina is a type of rocky habitats associated within its main range
with subarid and arid regions of the Palearctic and refers them to Pliocene relics [6].

J. sabina, despite its wide distribution in the forests of Kazakhstan, remains one of the least studied
conifers. Detailed studies on the study of form diversity, biometric and morphometric variability of the
J. sabina, the features of their renewal in the Karaganda region were not carried out.

Therefore, it is necessary to consider the issue of factors leading to changes in the environmental
conditions of its growth over the past decades. J. sabina has a healing effect in the forest environment,
produces more phytoncides than other conifers, forms the microclimate of the surface layer of the
atmosphere and promotes the natural renewal of coniferous woody plants [7, 8].

The purpose of this study is to study the anatomical features of the vegetative organs of the Cossack
juniper (J. sabina) growing in the territories of Karaganda (Karaganda city, Karkaraly and Zhanaarka
districts) and Ulytau regions (Ulytau district).

Experimental

The object of this study is aboveground parts of J. sabina. Samples were collected from the following
geographic regions: Karaganda city, Zhanaarka, Karkaraly and Ulytau districts (Fig. 2). The sample from
each population consisted of 5-7 individuals, depending on the size of the population.

Figure 2. Place of samples collection of Juniperus sabina

In field research, specimens of J. sabina were collected from four research zones (Karaganda, Zhanaar-
ka district, Karkaraly district, Ulytau district). At least five objects were obtained from each study area. In
the course of the research work, an anatomical study of J. sabina was carried out for the following
indicators: the average diameter of the receptacle, the width of the epidermis; the size of the conducting
beam [9, 10]. J. sabina was stored in ethyl alcohol for at least a day (50 %), after which a cross section was
made.

Surface preparations and sections were made manually using a razor blade. The resulting sections were
placed in a drop of glycerin and photographed. Microscopic photographs of cross sections of aboveground
organs were obtained using an Altami A2098 microscope with a digital camera Altami UCMOS03100KPA,
recorded by the Altami Studio program. The photos were processed in the Paint application 11.2208.6.0.

All research work was carried out on the base of research park of biotechnology and ecomonitoring, the
Karaganda University named after E.A. Buketov.

All data were processed statistically using the computer program Microsoft Office Excel, and the
reliability criterion was calculated according to Mann-Whitney [11].
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Results and Discussion

In the course of the research work, an analysis of the vegetative organ of J. sabina was carried out.
Such indicators of a coniferous plant as the thickness of the epidermis, hypodermis and the diameter of the
receptacles were studied, as well as a cross section was made and a study was conducted. The width of the
epidermis does not depend on the age of the coniferous juniper. But the area of the cross section and the area
of the conducting beam tend to increase (Fig. 3). These features were observed in populations in all regions
of the study. The cuticle of a young juniper thickens, resulting in a larger cross section.

Figure 3. Cross section of Juniperus sabina: A — sample from Karaganda city; B — sample from Zhanaarka district;
C — sample from Karkaraly Mountains; D — sample from Ulytau Mountains

The anatomical features have less variability and therefore belong to low or very low variability. The
medium and high levels of variation are characterized by the dimensions of the conducting beam [12]. If we
dwell on the anatomical indicators of J. sabina, which grows in arid conditions in the studied regions
(Table 1), then in all regions the epidermis of J. sabina has a width of one size, and the size of the conductive
bundles in the Karkaraly, Zhanaarka and Ulytau regions is 1.5- 1.7 um, then the size of the conductive beams
of the assembled object was 2.5 um.
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Table 1
Anatomical indicators of Juniperus sabina growing in dry conditions
Average diameter Width of the epidermis, Conductive bundle
Field of study of the receptacles, um size, um
mm
Karkaraly Mountains 1.5+0.2 0.5+0.1 1.7+0.5
Zhanaarka district 1.8+0.6 0.6+£0.5 1.5+0.6
Ulytau Mountains 1.5+0.4 0.5+0.3 1.7+0.5
City of Karaganda 1.9+0.8 0.5+0.2 2.5+0.9

J. sabina experiences large anthropogenic loads in urban conditions (Table 2). The results obtained
above on the coefficients of variation of traits show that the Cossack juniper has a low level of variability of
the anatomical features of the vegetative organs. According to the results, the calculated values of the
Student's t-test are much higher than the tabular ones. The arithmetic mean values are quite reliable (Fig. 4).

Table 2
The values of the signs of the needles of Juniperus sabina
Parameters Sign of leaves
. Receptacle Epidermis
Length, um Width, ym diameter, um width, um
Karkaraly Mountains
Size of the attribute 5.324+0.75 3.840.41 1.5+0.05 0.5240.02
The coefficient of 10.9 8.1 8.2 8.6
variation, %
Average sampling error 0.26 0.14 0.05 0.02
Zhanaarka district
Size of the attribute 5.5440.61 4.08+0.18 1.82+0.02 0.5440.01
Thg C(_)effluent of 21 27 16 101
variation, %
Average sampling error 0.05 0.05 0.04 0.02
Ulytau Mountains
Size of the attribute 4.68+0.37 3.46+0.39 1.54+0.05 0.49+0.06
The coefficient of 10.8 27.7 125 4.6
variation, %
Average sampling error 0.23 0.43 0.08 0.01
City of Karaganda
Size of the attribute 5.1+0.11 3.82+0.63 1.76+0.04 0.52+0.03
The coefficient of 10.19 17.79 30.49 8.6
variation, %
Average sampling error 0.23 0.3 0.24 0.02
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B Average diameter of the receptacles, mm B Width of the epidermis, um Conductive bundle size, um
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—

Karkaraly Mountaing Zhanaarka district Ulytau Mountains City of Karaganda

Figure 4. The thickness of the surface tissues of Juniperus sabina in natural populations

In the course of the research work, one can observe a good development of the hypodermis in the
populations of J. sabina from Zhanaarka district, and in the populations from Ulytau and Karkaraly Moun-
tains, the development of the hypodermis is not so great.

The epidermis of J. sabina of Ulytau Mountains is better developed than other regional objects. It gives
coniferous plants a protective ability in the event of adverse conditions.

Conclusion

According to the results obtained, J. sabina experiences large anthropogenic loads in urban conditions.
The anatomical parameters of the needles of J. sabina, which grows in different geographical regions (the
city of Karaganda, Karkaraly, Zhanaarka and Ulytau regions), were also studied. The results obtained above
on the coefficients of variation of traits show that J. sabina has a low level of variability of the anatomical
features of the vegetative organs. According to the results, the calculated values of the Student's t-test are
much higher than the tabular ones. According to the data obtained, the arithmetic mean values are quite
reliable.

In the course of the research work of J. sabina in the populations of the Ulytau and Karkaraly regions,
the development of the hypodermis is not so great, and in the populations of J. sabina of the Zhanaarka
region, one can observe a good development of the hypodermis, cuticle and epidermis. This, in turn, reflects
the adaptation of plants to the harsh growing conditions in such regions. All significant changes in the
structure are associated with the natural and climatic conditions in which certain individuals grew.
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I1.Y. A6aukapumona, C.H. AtukeeBa

Opraasik KazakcTanaa ecetin Juniperus sabina aHaTOMHUSUIBIK epeKmIeTikTepi

Makanana op Typai reorpadusuisik aiimakrapaa (Kaparanaer kamacsl, Kapkapansl, XKanaapka xone ¥ipITay
aymansl) ecerin Juniperus sabina wHesepiHiH aHATOMUSIIBIK IapaMeTpiepi 3eprrenred. Juniperus sabina-mer
3epTTey JKYMbICH OapbhIchiHAa ¥IIbITay skoHe Kapkapaibl ayiaHIapbIHIaFbl MOMY/ISIUSsIIAPbIHAA THIOAEPMA-
HBIH JaMybl COHIIANBIKTHI YIKEH eMec, an JKaHaapka aymaHbslHbIH JUniperus sabina momyssiusiapbHaa TH-
MOJIEPMAHBIH, KyTHKYJIAHBIH KOHE SIHAEPMaHbIH JKaKChl JaMbIFaHbiH Oalikayra Gonanbl. Byn e3 keserinme
OCIMIIKTEp/IiH OCBhIH/All aiiMaKTaparbl KaTajd ecy KaraaiiapbiHa Oedimaenyin kepceteni. CUmaTTaMaibiK
CTAaTHCTHKA OpTalla apuPMETHKAIBIK MAJIIMETTEPMEH, CTaHAAPTTHI aybITKyJIapMeH, 9p reorpadusuiblK aif-
MAaKTBIH, op MOIMYJIAMAHBIH MATIMETTEP] OOMbIHIIA BapHalyst KO3 PUIMEHTIMEH YChIHBUIFAH.

Kinm ce3oep: Bapuanust KO3 PHUIUCHTI, Ka3aK apIIachl, aHATOMISI, KOJIJCHEH KIMa, OTKI3TIill COYyJIeHIH MeJI-
1Iepi, SUUACPMHUC, KyTHKYJIa, TUIIOAEepMA.

I1.Y. A6auxapumona, C.H. AtukeeBa

AHaToMH4YecKHe 0co0eHHOCTH JUniperus sabina, mpouspacrarwommei
B llenTtpansHom Ka3zaxcrane

B crarhe u3ydeHbl aHATOMHYECKHE MapaMeTpbl XBou JUNiperus sabina, mpouspacrarolieii B pasHbIX reorpa-
¢ugeckux permonax (ropox Kaparamma, Kapxapammackuii, KaHaapkuHCKUI u YJbITaycKuil pailOHBI) Ha
TaKWe MOKa3aTeNH, Kak CPeAHUH ITHaMeTp MeCTa BMECTHIINIA, MINPUHA SMHUIEPMICa, PasMep MPOBOJISIIETO
mydka. JlaHa KpaTkas XapaKTepHCTHKa HCCIeXyeMoro o0bekTa. Beumm M3ydeHbl clemyromue MoKa3aTesln
XBOMHOTO pacTEeHHs: TOJIIHHA SMHIEPMICA, THIOAEPMa U JHaMeTp BMECTIIIHII, a TakXKe CIelaH Momeped-
HBIA cpe3 M MpoBeneHo uccienoBanne. OnucaTenbHas CTaTHCTHKA MPEACTABIEHa CPEIHUMU apudMeTHyec-
KUMHU JaHHBIMH, CTaHJAPTHBIMH OTKJIOHEHHMSMH, KO(p(UIMEHTOM BapHaluy MO JaHHBIM KaXKJOro reorpa-
(hHUeCcKOro perHoHa M TOIYJISLIHH.

Kniouesvle cnosa: ko3pdULMEHT BapHaliy, MOMXOKEBEJIBHUK Ka3alKHii, aHATOMMUS, TIOTIEPEUHbIH cpe3, pazmep
MPOBOJIAIIETO ITy9Ka, SMUAECPMHIC, KyTHKYIA, THIIOAEpMA.
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Phytopathogenic fungi of Caragana arborescens Lam., growing in the city Karaganda

The article presents the results of the determination of powdery-mildews fungi and rust fungi of shrub plant-
ings growing on the streets, squares and parks of the city of Karaganda. The article presents data on the spe-
cies composition of phytopathogenic fungi, where the host-plant is the Caragana arborescens Lam., growing
in the city of Karaganda. Theoretical and practical information on methods for determining phytopathogenic
fungi by fruit bodies, appendages, asci and ascospores has been collected by us. Phytopathogenic fungi are
directly dependent on their host-plant, the conditions of development and the duration of the period of
vegetation. Timely study of the condition of the plants used for greening the city, identification of diseases,
level of their development, distribution, biology in accordance with the climatic conditions of the region is
the basis for preventing the spread of these harmful organisms, carrying out effective control measures
against them. For the first time in this region, the shrub Caragana arborescens Lam. is a host-plant for such
species of phytopathogenic fungi as: powdery-mildews fungi Microsphaera caraganae L., rust fungi
Uromyces cytisi J. Schrot.

Keywords: industrial city, shrub plantings, Caragana arborescens Lam., phytopathogenic fungi, powdery-
mildews fungi, rust fungi, Microsphaera caraganae L., Uromyces cytisi J. Schrot.

Introduction

Karaganda region is the largest area in terms of territory and industrial potential, which is rich in miner-
als and raw materials, and up to 30 % of the entire mining industry of the country is concentrated on its terri-
tory. Karaganda is one of the largest industrial, economic, scientific and cultural cities of Kazakhstan. There
are many factories operating here and the largest coal production enterprises are concentrated: Agat-Service
LLP, Kazakhstan Invest Comir JSC, Kazakhmys Corporation LLP, MMC Kazpolymetal LLP, Complect Ka-
raganda LLP. Metallurgical, mining, chemical industrial enterprises are located in Karaganda [1].

Currently, in cities it is necessary not only to take care of green plantations, but also to protect them
from various diseases. Microscopic pathogenic fungi predominate among them, and these harmful organisms
not only reduce the pigmentation of green plantations, but also worsen the operational capabilities of
growing trees and shrubs, shorten their age, and reduce resistance to adverse environmental conditions. They
are also harmful to ecosystems in immediate proximity of industrial centers. Among the pathogenic
micromycetes affecting the leaves of trees and shrubs used in urban landscaping, powdery mildew and rust
fungi account for a significant proportion [2].

The purpose of the scientific article is to determine and analyze the species composition of phytopatho-
genic fungi of the Caragana arborescens Lam. species growing in the city of Karaganda.

The composition of phytopathogenic fungi is analyzed, the microflora of green plantations of the city of
Karaganda is comparatively studied.

C. arborescens is a small tree or shrub, 3 to 7 meters high, trunks can reach up to 18 cm in diameter. In
our country, it grows mainly in Eastern and Central Kazakhstan. The leaves consist of 4-7 pairs, large and
long, which reach 10 cm, inverse-ovoid, petioles densely covered with hairs. The leaves change color during
the vegetative period, in spring — bright green, in autumn — a richer green and yellow colors appear.
Blooms after full leafing. The flowers are yellow, assembled in bunches of 2-5, C. arborescens blooms from
May to June, for two weeks. The fruits are brown, narrow, linear—cylindrical beans [3].

Powdery-mildews fungi are a class of fungi of the Ascomycetes phylum, which includes 13 genera,
about 500 species. These are obligate parasites of plants that cause the disease — powdery mildew. Their
mycelium grows on the surface of leaves, stems and fruits in the form of a white coating. At the time of the
vegetation period, new plants are infected by conidia, of which several generations are formed only during
the summer. They get on the leaves or other organs of susceptible plants, germinate and cause their infection.
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A mycelium develops on the surface of infected organs, and on it — conidiophores with conidia (usually
several pieces) arranged in chains. At the end of the growing season, the marsupial stage of closed spherical
fruit bodies (chasmotecia) with a diameter of up to 1,5 mm with appendages develops. After overwintering
on fallen leaves, the spores in the ascospores of chasmotecia ripen and provide primary infection of plants.
Overwintering with mycelium is possible when it penetrates into dormant buds. In the spring, the shell is torn
and asci with ascospores are poured out, which infect plants [4].

Rust fungi are an order of fungi included in the phylum Basidiomycetes, which unites species of obli-
gate fungi that parasitize higher plants. It has 1800 species of fungi. The species can be: multi-host (they de-
velop on different feeding plants), single-host (the development cycle takes place on one plant). Causes in-
fection in plants — in the form of spots and lines of rusty color. The spore-bearing stage of rust fungi devel-
opment occurs on the leaves and stems of plants. Rusty-brown spots form on infected areas, which ripen and
dry out over the summer, after which cracks form on them, through which spores (uredospores) poured out
and then easily spread to neighboring plants with the help of wind. Uredospores, penetrating into another
plant, germinate and form mycelium. In autumn, instead of rusty-yellow spots, darker spots appear — these
are winter spores of teleitospores, which will protect the spores in winter [5].

Experimental

To determine and identify the family, genus, species and conduct a systematic analysis of
phytopathogenic fungi, the finder-reference book “Flora of spore plants of Kazakhstan”, Vol. 1 “Rust fungi”,
Volume 3 “Powdery Mildew fungi” was used by us [6, 7].

The objects of research are parks, squares, streets of the city of Karaganda.The research material were
chosen leaves of the Caragana arborescens Lam. with plaques, pustules, spots.

Collection of material (herbarium of leaves) for research, which was carried out during the vegetation
period (May-July, September-October) of shrubby plants in the city of Karaganda in parks (Central Park,
Ethnopark named after the 10" Anniversary of Independence of Kazakhstan, Victory Park), squares (along
Stroiteley Avenue), along Nazarbayev, University and others streets.

The primary work was carried out in the Biotechnology laboratory of the Innovative Eurasian
University, where work was carried out on visual examination and identification of fungal species on a
binocular microscope. At this stage, host-plants and some types of powdery mildew fungi were identified. To
determine powdery mildew fungi, preparations were made and looked under a microscope according to the
method of I.I. Zhuravlev (1979) — determination of phytopathogenic fungi by fruit bodies, appendages, as-
cospores and spores.

Further more detailed work was carried out in Turkey, Aydin Adnan Menderes University in the Labor-
atory of Microbial Biotechnology, where looked under the SopTop binocular microscope. And in the
Tarbyomer laboratory, where images from the Olympus DP72 microscope were displayed on a computer
using the LabSens program, photographs of fungi that affected the leaves were taken.

To determine rust fungi, used the following method:

- Breeding ground based on Potato Dextrose agar (PDA) and water agar were prepared for the cultiva-
tion of underdeveloped fungi. For this:

- Cut out pieces of leaves with a scalpel from damaged places on herbariums of leaves and place them
in bulbs;

- Pour 20 ml of NACI: solution into each bulb and wait for 2 minutes, then cover the flask with gauze
and pour out the solution;

- Pour distilled water into each bulb and wait for 2 minutes;

- Sterilized pieces of herbariums then laid out on filter paper with tweezers. The tweezers must be steri-
lized on an alcohol lamp every time;

- Then we plant the herbarium pieces on breeding ground, we had PDA (Potato dextrose agar) and wa-
ter agar. We put 5-6 pieces in each Petri dish.

- We are waiting for 3-4 days of crop growth.

- Then we prepare the samples and look under the microscope and determine the species by the method
of I.I. Zhuravlev (1979) (by chasmotecia, appendages, ascospores and spores).

Results and discussion

According to the results of the research, the affected plants are new host-plants for this region.
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The composition of species of phytopathogenic fungi of shrub plantations planted in the city of Kara-
ganda is as follows:

1. Microsphaera caraganae L.

Order: Erysiphales

Family: Erysiphaceae

Genus: MicrosphaeraLév.

Species: Microsphaera caraganae L.

Host-plant: found on the leaves of Caragana arborescens Lam.

Located in Kazakhstan:

Karaganda c., the square on Nazarbayev Avenue. GPS-coordinates: N 49,81364; E 73,08816, altitude is
566 m above sea level,

Karaganda c., Ethnopark named after 10" anniversary of Independence of Kazakhstan. GPS-
coordinates: N 49, 776648; E 73,125413, altitude is 566 m above sea level;

Date of finding: 26.09.-30.09.2020 y.

Morphology: chasmotecia are arranged in groups, spherical, large, 85-95 pum in size, the number of
appendages is also large. Asci 4-5, size 34.5-50.5 pm. Spores 5-6, size 19.5-20.5 x 12.5-15.5 um.

Biological features and pathogenesis of the fungi: Leaf lesions during the collection of herbariums in
the C. arborescens in the form of a white spot on the leaves, which appeared first in the form of individual
spots, then on the entire surface of the leaf. Some of the leaves curled and fell off. The appearance of
chasmotecia was noted. On all the studied leaves, the marsupial stage of pathogens developed with the for-
mation of chasmotecia (Fig. 1). Well-defined large chasmotecia formed in large numbers on the leaves [8].

Figure 1. A — leaves of Caragana arborescens, affected by pathogenic fungi Microsphaera caraganae L.; B — Micro-
sphaera caraganae L. under the microscope—20x (asci, ascospores, appendages, chasmotecia)

2. Uromyces cytisi J. Schrot

Order: Pucciniales

Family: Pucciniaceae

Genus: Uromyces

Species: Uromyces cytisi J. Schrot

Host-plant: found on the leaves of Caragana arborescens Lam.

Located in Kazakhstan:

Karaganda c., Central park. GPS-coordinates: N 49, 80191, E 73,07779, altitude is 566 m above sea
level;

Alley of Family. GPS-coordinates: N 49,808313, E 73,081252, altitude is 566 m above sea level;

Alley of Love. GPS-coordinates: 49,808872 n.l., 73,080893 e.l., altitude is 566 m

Date and time of location: 20.09.2020 y., 11:15
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Morphology: teleitospores are unicellular, on legs. Teleitospores are represented by velvety dark pads
on the leaves of the affected plant. Urediniospores are rusty-brown, on legs, the shell is covered with spikes.

Biological features and pathogenesis of the fungi: The leaves of the plant are damaged. In our re-
search, uredo and teliospores were encountered (Fig. 2). The urediniospores are spherical, measuring 14.5-
22,5 x 12-15. 25 pm. Teliospores are light brown, rounded, ovoid in size 17.75-25 x 12.5-15.5 um.
05.08.1956, for the first time N.A. Gamalitska found on plants C. arborescens [9].

B

Figure 2. A — leaves of Caragana arborescens, affected by pathogenic fungi Uromyces cytisi;
B — Uromyces cytisi J. Schrot (20x) under the microscope (ascospores)

Conclusions

According to the results of our research in the city of Karaganda, 1 species of powdery mildew fungi
Microsphaera caraganae L. and 1 species of rust fungi Uromyces cytisi J. Schrétwere identified in the shrub
Caragana arborescensLam.

According to the results of the conducted studies, it was revealed that rust fungi cause Caragana
arborescens Lam. the disease “rust”, which leads the plant to premature drying, lagging in growth and then
to death. On our studied samples of leaves affected by rust, the stage of development of urediniospores was
found, which are scattered along the underside of the leaf with sparsely spaced spiny warts. Teleitospores are
represented by an ellipsoid or inversely ovoid shape, the shell is light brown.

Powdery mildew fungi cause C. arborescens the disease is “powdery mildew”, which affects the leaves
and manifests itself as a white spot. In our studies, the marsupial stage of development of the fungi
Microsphaera caraganae L. was found.
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A XK. Beticem0aii, A K. OcnanoBa, A. Kanu, C. Dxen

Kaparanabl KanacbeiHaa eceTiH aram Kaparan Caragana arborescens Lam.
(uTonaToren1i caHbIpayKyJIaKTapbl

Maxkanana Kaparanasl KalachIHBIH KeIleNepiHae, CKBEpIepiHae *KoHe casOaKTapblHAa ©CeTiH OyTanbl eciM-
IIKTEpIiH YHTAKThI )KSHE TaT CaHbIpayKyIaKTapblH aHBIKTay HoTKenepi OepinreH. COHBIMEH KaTap MewiK-
ecimuiri aramr kaparan (Caragana arborescens Lam.) GoiaTsiH (GHTONMATOTEH Il CaHBIPAYKYJIAKTapBIH TYP-
JIK KypaMmbl Typajbl MaiiMeTTep KenripinreH. DOuTOmaToreHAiK caHbIpayKyJIaKTapAbl >KeMICTi JAeHenepi,
OCIHJIIepi, KaJTanapbl MEH Criopajiapbl apKbUIbl aHBIKTAY SIiCTEpl TYpalbl TOKIPUOETIK aKmapar OepijreH.
OuTONATOreHAIK CaHBIPaYKYJIAKTap OJIAPIBIH HENiK-O0CIMIIKTepiHe, AaMy >KaraailylapplHa XOHE ©Cil-oHYy
Mep3iMiHe Tikeneil OaimaHpicThl. KanaHbsl KeranmgaHAbIpy YUIH HalIalaHBUIATBIH ©CIMIIKTEpAiH JKaFJaibIH
YaKTBUIBl 3epTTey, Oenrimi Oip aliMakTBIH KIMMATTHIK JKaFdalIapblHa COMKeC aypymnaplbl, ONapIblH Iamy
JICHIeHiH, TapaIyblH, OMOJOTHACHIH aHBIKTAY OCBHI 3USHIIBI OPTaHU3MICPAiH TapalyblH OOJIBIpMayFa, ojap-
MEH THIMIII Kypec HIapajapblH KYpTi3yre Heri3 0onsin Ta0butafbl. by aifiMak YIIiH aiFam peT aram KaparaH
oyracer (Caragana arborescens Lam.) keneci ¢puronaToreHaik caHppayKyJIaKTap/blH TYpJepiHe, atam aiT-
cak: Microsphaera caraganae L. akyHrak caHpipaykyiarsina, Uromyces cytisi J. Schrot tar canpipaykysia-
FBIHA UEIIK-6CIMIIK OOJIBIN CaHAIabL.

Kinm ce30ep: enepkacinTik Kaia, Oyraibl Kemiertep, aram Kaparad (Caragana arborescens Lam.), putomna-
TOTEHIIK CaHbIpayKyJIaKTap, aKyHTaK CaHbIpAYKYJIAKTaphl, TAT caHblpayKy1akrapbl, Microsphaera caraganae
L., Uromyces cytisi J. Schrot.

A. K. Beiicemb6aii, A.K. Ocmanosa, A.K. Kanu, C. Dken

duronarorennbie rpudbl Kaparansl npeBoBuaHoii Caragana arborescens Lam.,
npouspacramwuiei B ropoge Kaparanae

B cratbe NPUBEACHBI PE3YJILTAThI ONPEACIICHUS MYYHUCTO-POCAHBIX U PKABUYUHHBIX FpPI6OB KYCTapHHUKOBBIX
paCTeHHﬁ, npouspactaronux Ha yjauuax, CKBEpax U Iapkax ropoja KaparaH;[LI, a TaKXXE JaHHBIC O BUJJOBOM
cocraBe (pUTOMATOrEHHBIX TPUOOB, TI€ PACTCHHEM-XO3sSHHOM SIBISIeTCsl Kaparana apesoBuanas (Caragana
arborescens Lam.), npouspacraromast B yka3aHHO# MecTHOCTH. JlaHa mpakTHdecKast HHPOPMAIHs O MeTOax
ompeneneHnss GUTONATOTEHHBIX TPHOOB MO IUIOAOBBIM TeJIaM, IPUAATKaM, CyMKaM H criopaMm. duromnaroren-
HBIE TPHOBI HAMIPSIMYIO 3aBHCAT OT PACTEHHUA-XO35MHA, YCIOBUH Pa3BUTHS M CPOKA MPOJODKCHHUS BEreTaluy.
CBoeBpeMeHHOG N3YyUYCHUE COCTOSAHUSA paCTeHHﬁ, HCIOJIB3YEMBIX JId O3CJIEHCHUSA I'Opoaa, BbIABJICHUC 6oJie3-
Heﬁ, YPOBHS HX pasBUTHA, PACIIPOCTPAHCHUA, OUOJIOTMM B COOTBETCTBHM C KJIMMATHYECKHMMH YyCJIIOBUSAMHA
JaHHOI'0 PETHOHA ABJIAIOTCA OCHOBOM JUIA NIpE€AOTBPALICHUA PACIIPOCTPAHCHUA 3TUX BPEAHBIX OPTaHU3MOB,
npoBesieHHsT ¢ HUMH d(dexTHBHBIX Mep OopbObl. Brepmwie st aToro permona kycrapuuk Caragana
arborescens Lam. siBisieTcst paCTeHHEM-XO3SHHOM JUTSl TAKHX BHI0B (DUTOMATOTCHHBIX IPUOOB, KAK MYyYHHC-
To-pocsiHoii rpud Microsphaera caraganae L., pxkapunnubiii rpud Uromyces cytisi J. Schrot.

Krrouesvie croea: IpoMBIIUICHHBII TOPOJ, KyCTapHUKOBBIE HACAXICHHUS, KaparaHa qpesosuaHas (Caragana
arborescens Lam.), d¢uronaroreHHsie TPUObL, MYYHHCTO-POCSHBIE TPHOBI, pIKABUYMHHBIE TPHOBI,
Microsphaera caraganae L., Uromyces cytisi J. Schrot.
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Enin-7KaiibIK nonyasiuMsicbl KHiKTePiHiH COHFbI 40 KbLIIaFbl CAHBIHBIH
AUHAMMKACHI K9HEe OFaH dcep eTylni pakTopJiap

Makanaia Tapuxu MOTIMETTEPIiH, 9/1c0M KO3JEp/iH JKOHE aBTOPJAPIBIH JKEKe 3epTTEYJCpiHIH Heri3iHae
kuikrepAiH Exin-XKaiteik momynsusiceiH xkanmbl Kazakctan PecnyOnikackiHIarp! 6acka J1a KAIK TOMYJISIH-
STTapbIMEH CaJBICTBIPA OTBIPHII, TEPPUTOPHUSIIAPIBI MIAPYAIIBUIBIK UTepyMeH OallaHBICTHI COHFBI 40 JKBLI-
JIaFbl KMiK CaHBIHBIH IMHAMHUKACHIHA TaJjay >KacaJlbll, OJIapIbIH CaHbIHA dCep €TETiH aHTPOIOTeHIIK, ONOTH-
KaJIBIK, TEHETHKAJIBIK, SKOJOTHSIIBIK (haKTOpIapIblH CHIATHl KapacThpblFaH. OCBl KapacTHIPBUIBIT OTHIPFaH
YaKBIT apajblFblH/a KHIKTEp MOMYJILHACH OipHelle peT SMU30THSUIApIbIH CalllapblHaH JKallail KeIpbUTyFa
ymeipaca, XX racelpabie 90 sxpu1aapeiablH opTackiHad 6actan 2000 sxpUIIapIbIH OpTacklHA JICHiIH CaHBI KYpT
azaifpln, KayinTi AeHreire neiiH TeMeHaeaAl koHe Oyl KyOputbic KasakcTaHIarsl KUIKTEPAiH YII TOMYJIAIH-
SICBIHA J1a TOH Oosapl. KHik sKOMBUTEIN KeTy KayIli Oap jkaHyapra aifHaIIbl. XaJIBIKapaJIbIK, PECIyOIMKaIIBIK
TabuFraT Kopray YHbIMAAPBIHBIH 1a0bUT KaFybl, peciyOnKa YKIMETiHIH KHIKTep.Ii KOpFayFa OarbITTaifaH ma-
pajap/pl KOJIFa alybIHBIH apKachIH/a COHFBI XKBIIIAph! KHiK CaHbl Oipmrama apTThl, acipece Enin-XKaiibIk mo-
MyJSAsCHl KaymbiHa Kenai. 2000 sKpiaapaars! KUK CaHBIHBIH KYPT TOMEH/CYiHe PYKCAaTChI3 aH ayJay.IblH,
nacTepeiies MU30THIAPbIHBIH TUTI3reH acepi Tanmanabl. CoHrbl Oip-eki sxpuinarbl Enin-JKabik momyss-
LUSICHl CaHbl apTYBIHBIH CalJapblHAH KUIKTEpAiH aybUI-IIapyallbUIBIFBIMEH KYIITI O9CEKENECTIKKE TYCIM
OTBIPFaHBI JKOHE JKalbUTBIMAApaa Y skaHyapiapbIMeH (MaJMEH) apanacybl oJapAblH Oip-OipiHe Typii aypy-
JapAbl TapaTy MYMKIHIITIH TyIObIpaThIHBI KapacTeippUraH. XX racelpabiH 60-90 Kpuigapbl apanbFbIHIA
KUIKTepAl KOCINTIK aynay XKYpPri3ilill, CaHBIH peTTeN OTHIpFaH Ke3ae KasakcraHnarsl KHIKTEPIiH YII MOMYJIs-
IUSICBIHBIH JIa CaHbI Y3aK XKbUIIap OOWbI TYpaKThl 0oubi Kenmi. Enin-)Kalbslk momysausicbl KHiKTEepiHiH ca-
HBIHBIH apTyBI OJIAPABIH TOMYJISIIUSACEIH PETTEN OTHIPYIBIH KQKET eKeHIH KOPCETill OTHIp.

Kinm coe30ep. Kuik, MOMYIAIHS, STU300THS, TACTEPEIIC3 KO3 BIPFBINIBI, TIPIILUTIK €Ty apeasibl, HHOEKIHsIap,
OpaKOHEpJIiK, MUTPAIHs, Pe3epBaT.

Kipicne

Kuik EBpasusiHbIH II6NEHT jKoHE 116J1 30HACHIHBIH YHIpIMEH KOl KYPETiH FaKaibIl TYSKTHI KaHya-
pel. MaMOHT TeH XKYHJieC MYHI3TYMCBIKTBIH 3aMaHjachl 0oyia OTHIpbIN, onap 20 MbBIH KbUT OYpBIH MY3
IoyipiH OacbiHaH eTkepreH. Kazakcranmarpl jxabaiibl TYAKTHI KaHyapllapblH IIIiHIE CaHBl JKOHIHEH €H
yJikeHi kuikTep — Saiga tatarica L. 6osbim tabbitazst [1].

Jynue xy3iHgeri kuikTepAiH Tipmimik ety apeaibiHbiH 80-85 % KaszakcTaHHBIH TeppUTOPHUSACHIH/A.
Mysnna 6ip-OipiHeH OKmiay KHIKTepAiH VI TOMYJSIUSICH TIpHIunK ereni: bermakmana MOMyIsSIUsSCHI
(Pankamr kesli MeH Apanl TeHI3AEpiHIH apaibiFblHaa), YCTipr nomyssiiuscel (Apan skone Kacmwii
TeHi3ZIepiHiH apaibirbiHaa) koHe JKaiibik momymsawsicel (Emin skone JKalblK ©3eHIepiHiH apabIFbIH/Ia).
Omap JKbUI CaiiblH JKbUI MayChIMJIApblHA, JKaybIH-NIAIIBIHIAD MEH JXEPJiH OThbIHA Kapal OHTYCTIKTEH
COJITYCTIKKE Kapail »)oHe KepiCiHIle MUrparus skacaisl [2].

XX FachIpIIbIH COHBIHA JIeHiH KHIKTEp KOCINTIK aH Typi peTiHie KeHiHeH KoimaHwuinbel. Kuik erti xa-
JIBIKTBIH YJIKEH CYPaHBIChIHA Me 0OJIbI, TEPICIHEH JKOFaphl canaibl entipi gabiaansl. 1981-1985 xbiimap
apanbsrbeIHAarel O0ec xbuiaa Kasakcranma 900 MbeiH Oac kuik aymasein, ojapAad 14 MbIH TOHHA €T ajbIHFaH.
Kuik enimepiHiH KyHbI (€T TIEH MY#i3 3KCIIOPTBIH Koca ecenrereHae) 19 MitH coMibl KyparaH, al Ta3a nai-
na 10 mute com Gonran. Kuiktepi atyra pecnyOMKaHbIH apHAibl MaMaH aHFaH YIII MEMJICKETTIK aHIIbLIBIK
OHJIPICTIK MIapyallbUTBIFBl pyKcaT anraH. Onap er, Tepi, MyHi3 CHAKTBI OpTYpJli OHiMepIi NaibrHman
otbIpraH [1].

Pecriy0Omuka tepputopusicbinaa 2000 sxbuigapsl KUIK caHbl KAyiNTi JeHrenre aerin asaibin keTTi. OHbI
CaJIBICTBIPMAaJIbl TYPIE TaJay YIIH COHFBI 41 JKbUIaa JKYPri3iIreH caHakK »KYMBICTAPBIHBIH HOTHXKECI KecTe
kyhinge Oepinren (1-kecrte). Kectere kapait oThIphIN, KHiK CaHBIHBIH ¢H ToMeH jaeHreii 2003 skbiara Ken-
re’id kepemi3. OnaH KeHiHT1 KbUAApAA KHIKTI TOJNBIK KYPBII KETYJCH CaKTall Kajdy MaKCaThIHJA aJbIHFaH
rapaaappIH apKachlHIa OapIsIH CaHbI JKaitnamn kebeiie 6acrazs! [3].
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3epmmey mamepuanoapul men a20icmepi

3epTTey HbICaHBI MIOJNCHTTI JajanapiblH TYSKTHI KaHyapbl Kuik (Saiga tatarica L.) skoHe KHIKTiH
Kazakcrannarer Exin-)Kapik momynsmusicel. 3epTTey MaTepuaiiapbl aBTOPIapAblH KOIDKBUIIBIK 3€pTTe-
yIepi, 300J0TUsI MHCTUTYTHIHBIH bIJI CAaBIHFBI KHIK CAHAKTAPBIHBIH HOTHXKEIIEPI, NaTalbIK IKCIICAUIUSIIAD
OaphICBIH/IA KUHAKTAIABI. 3epTTey HOTIDKENEepl CTATHCTHUKAIBIK MAIIMETTEP/Il Talfay *KoHE ©31HAIK MOHHU-
TOPHUHT Kacay MoJliMEeTTepiHe HeTi3IeNreH.

3epTTeyAiH TEOPHUSIIBIK-9ICTEMENIK HETI31H JKaMbl FHUIBIMH OICTEP: CUIATTAYy, CANBICTBIPY, CTATH-
CTHKAJIBIK, XYHeNmiK Tangay omicTepi Kypaiabl. 3epTTeyliH ojicHamachl KEIEHIUTK, KipiKTipyIILTiK,
JKYHEIIK, SKOJIOTHUSIIBIK, TeoTpadUsIIBIK CUSKTHI JKaJIITBI YCTAaHBIMIAP MEH TOCUIAEpTe HET13ACITeH.

3epmmey namuoicenepi stcane o1apovl manday

Kazakcrannga KHik aHTPOTOT€HAIK JKOHE SKOJOTHSIIBIK (PaKTOpIapAbIH 9CEPiHEH €Ki PET )KOMBUIBIN KETy
KayniHe ymrsiparad. bipiamn petr XX racsipabie 20-Kbuigapsl OyIT skaHyapAblH KY3IereH FaHa gapacsl ber-
TMaKaaJiaHbIH, Y CTIpTTIH koHe Eminm-JKalbIK e3eHaepl apalbIFBIHBIH €H albIC TYKIIpIIEPiHAe CaKTaIbI Kal-
nb1. Ocbriran OaimaHbICThl 1919 KBUIIBIH ©31HAe KUIKTEP/Ii ayjlayFa TOJBIKTal THIABIM calbiHBL. Ol CHpEK
Ke3JIeCeTiH, KOUBUIBIN 0apa jkaTKaH TYp peTiHIe Koprayra alblHabl. XX FacelpAblH 40-keuiaapbl OpTaibik
Kazakcranna OipHerie xy3 gapafaH TYpaThiH KUIK Yilipiepi ke3geckeH. CaHbI MBIHHAH acaTblH TeK Oip FaHa
YHIp/iH Ke3AecKeHi aTam KepceTiireH. by yakpITrapasl pecnyomnukana 2-3 MbIH FaHa KUIK TIPIILTIK €TKEH
[4, 5].

KuikTepai xopray YIIiH KOJFa ajbIHFaH IIapanapiAblH apKachblHIa ©TKEH FachIpIblH SO0-KbUIIAPIBIH
asFpIHA Kapail KUK KalTaJaH KOCINTIK aHIIBUIBIK HBICAHBIHA afHAN/BI. SIFHU KBIPBIK KU 00HE! (1958-1998
XKbUTaap) Oy TYSKTHI )KaHyap €H CaHbl KOl aHIIbUIBIK-KocinTik Typ Oonapl. On xeuaapsl Kazakcranaa 1
MUJUTMOHJIAM KHIK TIPIIUTIK €TTi )KoHE OJI eNiH SKOHOMHKACH! YIIiH MWUIHOHAAFaH COMJBIK TaOBIC Ke3i
601mp1. OCBl XKBUITAPABIH imIiHAe Oapieirbl 5,5 MiaH Oac kuik aynmanraH, 90 MbIH ToHHA eT, 1,7 MIH M2
Oaraibl TEPUTIK MIMKI3aT, TEK SKCIOPTTHIK OHIM 0o TabbutaThiH 250 ToHHA Myiii3 enaipiaren (1-kecte).
KuikTepaien eHIipiareH eHIMIEP/i caTylaH TYCKCH maija >kbul caiibiH mamamen 3 MiaH AKII mommapsin
Kyparas [1, 6].

l-kecTe

Ka3zakcrangarsl KHiK NOMyJISIMASIAPHI CAHBIHBIH JHHAMUKACHI

INonynauusnap
Keuiap . } Kazakcran GoiibIHIIa
Bernaknama Yecript JKalpIk GapJIbIFbL
TIOITY JISTITUSICHI TTOTTY IS IUSICHI TTOTTYJISATTUSICHI

1981 470 000 190 000 160 000 820 000
1982 480 000 190 000 180 000 850 000
1983 440 000 180 000 150 000 770 000
1984 340 000 190 000 40 000 570 000
1985 400 000 190 000 50 000 640 000
1986 250 000 150 000 70 000 470 000
1987 300 000 140 000 100 000 540 000
1988 368 000 207 000 90 000 665 000
1989 323 000 265 000 135 000 723 000
1990 361 000 202 000 138 000 701 000
1991 357 000 232 000 236 000 825 000
1992 375 000 254 000 298 000 927 000
1993 510 000 216 000 250 000 976 000
1994 282 000 254 000 274 000 810 000
1995 212 000 - - -
1996 248 000 107 000 - -
1997 - - - -
1998 60 000 246 000 104 000 410 000
1999 64 000 200 000 84 000 348 000
2000 15 000 116 000 17 500 148 500
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1 KecTeHiH KaJFachl
2001 12 000 58 000 9400 79 400
2002 4000 19100 6 800 29 900
2003 1800 12 900 6 500 21 200
2004 6 900 15000 8 800 30 700
2005 9900 19 600 10 000 39 600
2006 16 800 17 800 12 800 47 400
2007 22 800 16 400 15600 54 800
2008 32 300 10400 18 300 61 000
2009 45 200 9200 26 600 81 000
2010 53 400 4900 31300 89 600
2011 78 000 6 100 17 900 102 000
2012 109 200 8 300 20000 137 500
2013 155 200 5400 26 400 187 000
2014 215000 2 200 39 500 256 700
2015 242 500 1270 51700 295 470
2016 36 200 1900 70 200 108 300
2017 51 700 2700 98 200 152 600
2018 76 400 3700 135 000 215100
2019 111 500 5900 217 000 334 400
2020 - - - -
2021 285 000 12 000 545 000 842 000
2022 489 000 28 000 801 000 1318 000
Ecxepmy. Kuixmepdiy canagol 1995, 1996, scvindapul Kaporcvl maniublivieblHa 6aiianvlcmel Kelbip nonyrayuanapod, a
1997 ancvinvt mynoe orcypeiziameeen. 2020 acvinvt COVID-19 nandemusicvina davranvicnmol canax scypiziimedi

1984, 1988 xbuiaapsl bernaknana sxone Enin-XKaliblk nomynsiusiapblHAa KHIKTEPIiH KbIPBUTYBI OPBIH
anran (1-kecte), coraH coiikec 1-KecTeze OChI KbIIIApAarbl CaHAK KOPBITHIH/BICHI OOMBIHINA 3 KHIiK CaHbI-
HBIH TOMEH/IEYiH KopyTe O0Iabl.

Kuik caHbIHBIH KYpPT a3zarobl 1994 xeuigan OactanraH, an 1995-1996 skpuimapbl Kapbl SKeTicIie-
VIILTITiHEe OaiaHBICTHI KapThuiai, an 1997 KbUIbl TONBIKTAH CaHAK JKYMBICTaphl XyprizinMered. Kuik ca-
HBIHBIH eH ToMeH neHreii 2003 >xputra keneni, Oyt sxputel Exin-)Kaiieik momynsmusceiabH cansl 6500 6ac
0osca, an KazakcTaHmarbl yII MOMYJSIUSIAFBl KUIKTEpiH kainmnbl canbl 21 200 Oacka jaeiiiH a3aiibill eH
KayinTi aeHreiire Tycri [7].

1-xectere xapaii otbipbin, 2003 xpurgan Oacran Enin-Kaieik momymsimusceiHaarsl Kuik caHsl 2010
XKbUTFa Nedin Oipringen ecim, 31 300 Oacka >xetkeHiH, an Oipak 2011 xbuter 17 900 Oacka nmeiiiH azaibIn
KEeTKeHIH Kepyre Oouyiazpl. MyHBIH ce0e0i KUIKTEp/IiH caHarbl cayip aibiHaa xyprisizeni ae, 2010 sxbuibl
kuik canbl 31 300 Gac Goca, CoJ KBUTHI MaMBIp aibiHAa Oy nomyisinusga 12 120 6ac kuik Keipsuiasl (1-
kecte). OCBIHBIH calJlapblHaH Keieci KbUIFbl caHakTa, sFHU 2011 xbuter 17 900 6ac kuik canamran. 2011
KBUTHI 1a Oyt momysisiiusiaa 541 6ac kuik enren (1-kecte) [8].

Conrbl 25-30 xbuiably imrinae KazakcTaHmarbl KUIKTEp MOMYJISIUSCHIHBIH CaHbl KAJIBINThI JICHICHICH
KayinTi JeHredre AeliH TeMeHJEN, KHIKTepAl Kopray OOUMBIHIIA KOJFa alblHFaH OipKaTap IIapaiapIbiH
apKachIH/a OJIApJbIH CaHbl Oipa3 ecTi, acipece JKalbIK MOMyJISAIUACH KainbiHa Keimi. 2022 KbUIFbl CaHAK
KOPBITBIHBICHI Oo¥bIHINA JKalbIK momyssiiuschl Kuikrepinid canbl 801 MbIH 60kl Oyt 1981 xbuiman Oepi
KYPri3iireH caHak OoWbIHINA 41 XKBUINBIH IOIHAETT PEKOPATHIK KOPCETKIIl. AiTa KETeTiH aFgail caHak
KHIKTEPiH TeIAey YaKbIThIHAH OYPBIH JKYPTi3ijmi, sSIFHU CaHAK KOPBITHIHABICHIHA OWBLIFBI TOIJEp KipreH
JKOK.

Enin-XKaiipik momymsmusiceiana 2003 xbiiMer canbicTeipranaa 2004 sxputel kuik cansl 35,3 %-Fa ecce,
2021 xbuiMeH canblcThipranga 2022 xbuibl Kuik canbl 48,8 %-ra eckeH. KuikTepiH CaHBIHBIH apTyblHA
KOPEK JKOHE Cy peCypCTaphIHBIH OOJTyHI fa acep eTkeH 60iysl Kepek [9].

Kuik caHbIHBIH TUHAMHKACBHIHA dcep €TETiH (akTopiapiabl YII Tonka Oeiryre Ooyajipl: aOMOTHKANBIK,
OMOTHKAJIBIK, aHTPONOTeHIIK. AOMOTHKAIIBIK (paKTOpIapFa KIUMATTHIK (hakTopiap katagsl. KeitOip sxpinma-
PbI KbICTBIH KaTThl OOJIBIIN, Kap/IbIH KaJbIH 00Iybl, KHIKTEPIiH KBICTAH QJICIPEI IIbIFYbIHA KOHE 9PTYPJIi ay-
pyniapra Kapchl MMMYHHTETiHIH Temenjeyine okeneni [10]. An KyaHUIBUIBIKTBI jKa3iap KHIKTEp YIIIiH
KOPEKTiH J>KETICIeYyLIiNIiriH, Jana epTTEpiHiH MIbIFybIHA, CY alIbIHAAPBIHBIH Keyill KaJblll, cyaTTapIblH
azatoblH Tyabipansl. 2020-2021 xbiimapel bateic Kazakctan oONBICHIHAA KYaHIIBUIBIKTBI OOJJIBI, OHBIH
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YCTiHE KHIKTEp CaHBIHBIH J1a ©CYi aybUI-IIapyallbUIBIFEIMEH KaTaH 0ocekenecTik Tymbipabl. 1llapya koxa-
JIBIKTAPHI JKaWBUTBIM, MAOBIHIBIK KEPIIEPIHICT] 031 a3 MONKe KUIKTePIiH KeIll OpTaKTacybIHa OaiIaHBICTHI
KONTEreH IaFbIMJIap alThII, COHFBI XKbULIAPHI YIIKEH JIay TYBII OTHIP.

buoTukaneik ¢akropnapra — uHpeknusuiap (00a, TyaspeMus, nacTepeuies, JSNTOCIHPO3, TUCTEPHO3
XKoHe T.0.); nHBa3usIap (TeTbMHUHTO3/Ap, MHPAIUIa3MUAI03/1ap); 300HO3Iap/IBIH TapaTyIIbIapbl MEH pe3ep-
ByapJiapbl OOJBIT TaOBLIATBIH KAHCOPFBINI OYBIHASKTBUIAP (KEHEJep, THYC); JKBIPTKBIIITHIK, TOMYJISIUSHBIH
TCHETHKAJIBIK ATyaHTYPJILUTITiHIH KeAeHIeHyl MeH OeHiMAenyIiJIiKk KabijgeTiHiH TOMEHIeyi KaTabl.

bateic KazakcTtaH OOJBICHIHBIH TEPPUTOPHSICH 00a aypybl OOWBIHINA SH300THUKAIBIK (zZona pestica),
SIFHA O0AHBIH TaOWFH OImakTaphl 0acka Ja 300HO3ABIK HHGEKIUIApABIH OIaKTaphIMEH Ka0aTTaCHIT JKATHIP
oHe MyH/a JKalbIK MOMyISIUACH KAIKTEePiHIH Herisri 0eiri Tipmiiik erexi. JKalbIK MOMysIusChIHAa ipi
snu3ootusuiap 1981, 1984, 1988 xeinmaps! Oatikanran (2-kecte). by snu3ooTusiiap ke3iHjae OnomMaTtepua-
nmapasl Opan obara Kapchl CTaHITUSCHIHBIH jkoHe OpTa A3HSUIBIK 00ara Kapchl FRUIBIMU-3€PTTEY HHCTUTYTHI-
HBIH J1labopaTopusuiapbl JKyprisreH. OnreH kuikrepaeH mactepesuiesniy Pasteurella haemolytica xos-
JIBIPFBIIIBI IITAaMBI OOJTiHIT ajbIHFaH [2].

2-KecTe

Enin-KaiibIK :koHe BeTnakaajia nonmyassqusJIapbIHIAFbl KHIKTePAiH skannaii KbIpbLIYbl TYpaabl MJiMeTTEp
(1981-2015 x:xk.)

Ne Keutnap OreH KUIKTepAiH caHbI (0ac) Onim cebebdi

1 1981 100 000 XKaiipik, bernaknana monyisinusapsl Pasteurella haemolytica

2 1984 250 000 JKaiipik, bernaknana monyisinusiIapsl Pasteurella haemolytica

3 1988 434 000 JXKaiislk, beTmakmana DOny/IsysIapsl Pasteurella haemolytica

4 2010 12 120 YKalbIK HOMYJISAIHASICHI Pasteurella multocida, mumnanus

5 2011 541 JKaiibIK MOy AIACH Paste_urella multocida, Clostridium
perfringens

6 2012 1000 Bernakiana nomyssuscs Pasteurella, Theileria annulata,
MUMNAHUSA

7 2013 800 Bermakmana monyasIuschl Pasteurella, T. annulata, mumnanus

8 2015 150 000 bermakmaia mOMyJISITHSICH Pasteurella, T. annulata, mumnanus

[TacTepemne3 TysICTac OakTepusuIap Yi JKoHE xKabalbl KaHyapiap MEH KYCTapbIH SHIAEMHKAJIBIK 11U~
JEMISUTBIK, KYKIATBI aypyIaphiH TYFBI3Ybl MyYMKiH. OHBIH IITIH/E XKaHyapiap YIIiH HEFYpibIM KayilTi Typ-
nepi Mannheimia haemolytica (M. haemolytica), Pasteurella multocida (P. multocida) sxone Pasteurella
trehalosi (Bibersteinia) Gonbim Tabbuiansl. Bymapaeie apaceinma Pasteurella multocida (P. multocida)
MYHi31i ipi Kapa MeH TYSKTHI )KaHyapJiapblH PECIHPATOPIIBIK aypyIapblH TYFBI3aThIH KHi KE3eCeTiH 1maTo-
reH Oosbin Tadbutans! [11].

1981, 1984, 1988 xpuinapsl KazakcTanaa OpblH ajiFaH KAIKTEP/IiH JKaIllail KbIPbUTYbI MacTepesuies ay-
PYBIHAH JIeTl TaHBUIIBI, ajlaiiia aypyablH KEHEUTUIreH AMarHOCTUKACHI asKTaIMaraH )KOHE OHBIH I'eMaporu-
SUTBIK CENITHIIEMUST Ma, IMacTepesUIe3/liH OKIEeNK Typl Me HeMece aypy/ablH 0acka Ja KO3IbIPFhIIITaPhIHBIH
KaTBICBIMEH OOJIFAH/IBIFEI aHBIKTaIMAB! [ 11].

22 xwin y3imicreH keidin 2010-2011 sxpuinapsr bateic Kazakcran o0bIchiHBIH JKoHIOEK aynaHbl TEppH-
TOPHUSCBHIH/A €Ki XKbUIAa Aa Oip aliMakTa KUIKTepiH kanmnail Kelpbutysl Tipkenmi. 2010 xbuineiH 18-28 ma-
MBIp apanbiFbiaaa Enin-JKalblK momysuschl KUIKTEpl aHANBIKTaPBIHBIH HET13T1 Maccachl TONJIEYTe IIOFBIp-
JIaHFaH aiiMaKTa KHIKTepiH JKammail KbIPhUTYbl aHBIKTAJ/IBI JKoHE OyJ1 Ke3ae 12 MbIHHAH acTaM KHIiKTep eJI-
red. OyapbIH 8 MBIHIalbl aHAIIBIK, 4 MBIHIANBI COJI XKBUIFBI XKac ToJIep skoHe 345-i atansikrap [12-14].

Byn ke3ne Ouomatepuangap/sl 3epTTeyii TopT jJadopaTopus xyprizred: Opan obara Kapchl CTaHIIH-
sICbIHBIH, baTeic Ka3zakcTaH arpapiiblk TEXHUKAJIBIK YHUBEPCUTETIHIH, MEMIIEKETTIK 3MUIKaaaraiay aenap-
TaMeHTiHiH oHe OONBICTHIK BETEPUHAPIBIK WHCIEKUMSIHBIH JTabopaTtopusiiapel. KuikrepneH nacrepenes
KO3/BIPFBIBIHBIH ~(remopparudeckas centuiemus) Pasteurella multocida sxone ximoctpuanos Kkos-
JBIPFBINIBIHBIH (MHQEKIusUTbIK dHTepoToKceMusi) Clostridium perfringens rramaapsl OedtiHIN ajbIHFaH.
Kuikrep eniMi aHa3poOTHI KIIOCTPUANO3bI TAOUFATHI Oap KEPriliKTi TOMBIPAK MH(EKUUACH OIIaFbIHAH ACT
OoipkaHraH, coOJl aiiMakka yipeHreH cyoOmomynsuusga Oaiikanran. Kuikrep einimi TIpKenreH >kepieH
KalllbIKTa MUTPAIlKs ’kKacall )KypreH e3re cyonomynsnusiapaa Kanaai ga Oip aypy Oenriiepi OaiikaiMaraH.
TOKCHKOIIOTHSITBIK KOHE Te0OOTaHHKAJBIK 3EpTTEYJiep TEXHOTCH[IK JKOHE OCIMJIK TEKTi YJaHyJbIH, al
OCIMIIIKTEPIIH TYPIIK KYPaMbIH 3epTTEY )KYKIAIbl EMEC STHOJOTHIHBIH OOJYBIH JKOKKa mbiFaps! [15].
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Bapnbik kuikTep enreHzaepi Ae, Tipiiepi ae aKTonapasurrepre (Oyprenep, KeHenep) TeKcepiires, 0ipak
ojlapAaH »JKTomapasuTrep TaObUIMaraH. JKaHyapmapIblH 7y YaKbIThIHIA 3IH300THSA TyIblpaTblHIaN
KaHCOPFBIII HACEKOMAAPIBIH 6Te Koll Memepi Oaikanmanbl. bateic KazakcTan oOiIBICHIHAAFE KHIKTEPIiH
TIPLIUTIK €Ty aiiMarbIH/Aa JIACTaHy, KEHeNepiH Tapatybl OOMBIHIIA apHAWBI €CETl JKYMBICTAPHI KYpri3iiMeini
[12, 13].

bateic Kazakcrangarer 2010 KbUTFBI KHIKTEPAIH OJTIMIHEH KEHiH XallbIKapajblK 3€pTTey TOOBI KHIK-
TEpiH aypy/apblHa >KbUI CAlbIH MOHUTOPHUHT XKYPIi3ill, SIHISMHUOIOTHSIIBIK Kaaranay xyprisred [16].

2015 >xpU1IBIH MaMbIp aiibiHga bernakmana mOMymsIMMSACHIHAA KUIKTEPiH KbIPBUTYBI OpbIH anipl. by
yakpITTa 150 MBIHHAH acTaM KHIK OITeH, OYJI AYHHUE JKY3iHaeri 0apiblk Kuik caHeIHBIH 60%-51 exi. YKanyap-
JapAbIH KeIpbUTy ce0e0l reMopparusuiblK CENTULIEMES 1€l TaHbUIABL. [ eMOopparusiiblK cenTHLEMHs] KIUMaT-
THIK aHOMaJIMsIMEH OaiaHbICThl macTepesuies iy Oip Typi [15-18]. bernaknana momymsauusCBIHAAFBI OCHI ipi
snm3oTusAaad coq Enin-)Kailbplk momynsamuscel caHsl OOWBIHINA €H YIKEeH MOIYIISAIUsIFa alHAIIBL.

Kuiktepaig enmimMiHiH canmachl3 a3pIKTaH O0IysI MYMKIH JeT€H TaFbl Oip HYCKAacChl alThUIABL. JKbIT ©TKEH
CalibIH JaJablK KalblIbIMAAPIAFbl 6CIMIIKTED KaybIMAACTBIFBIHAA ACTBIK TYKBIMAACTApABIH YJeci apTya.
A KUiKTepiH KOperiHiH KypaMblHAa acThIK TyYKbiMaactapbl 30%-naH acnaysl kepek. Erep Oy kepceTkim
OCBHI JCHTEHICH JKOFaphl 0OJIaThIH 00JIca, JKaWbUTBIMIap Ke0eo Ke3eHiHAe KUIKTepai KaKETTI KOPEKTIK 3aT-
TapMeH KaMTaMachl3 eTe ainMaiiabl. XKalbulbIMaapablH MYHIAH KaFaaibl KMIKTEPAl KXKETTI KOPEKIICH KaM-
Tamachl3 eTe anMai, Oya3 KHIKTepIIiH dJciper, MHPEKIHSIIBIK CENTHIIEMHUSHBI OeNICEH I, eKi PaKTOpbIH
Oipiiece acep eTyiHEeH eiMre ajbin KenreH 6omysl MymKkin [19, 20].

Kenreren 3eprreymrinep KUiKTepaiH Yi KaHyapilapbIMEH KOPEKTIK 09CEKENEeCTIKKe TYCETiHIH KepceT-
keH. Meicanbl, B.B. [Ixxanopa, O.I". Bem0eeBa, E.U. AymieBanap OipHelle eciMIik TypJepiH KUIKTEPIiH ae,
KOWJIap/AbIH J1a KOpEK eTeTiHiH KepceTkeH [21].

A7 KHIKTepiH KalpUTbIMAapaa MYHi3l ipi Kapa MalMeH apajiacybl ollap/a OOJaThIH TeIbMUHTTEPIIH
KaJbl KYpaMbIHBIH OPTaKTHIFBIH KepceTkeH. Kuikrep KyHic KalbIpaThiH YH jkaHyapJjapblHa TYCIN OTBIpa-
THIH TeIIbMUHTTEPIH TaOUFU pe3epByaphl KOHE TYPaKThl K31 Oonbin Tabbuansl. bateic Kasakcran oOibi-
CBIHJAa MYHI3Mi ipi KapamaH TeIbMHUHTTEPIIH TOFBI3 TYpi, an Exim-)Kaiplk momymsmuscel KHIKTepiHEH OH
TOPT Typi TabbuUTFaH [22-24].

JKBIPTKBIIUTHIK HETi3iHEH KacCKbIpIApAblH TaparnblHaH, KHIKTep MOMYJIALUSICHIHBIH CaHbIHA eleydi
ocepiH Turizbeiiai. Kackpipmap Heri3iHeH KHIKTEpIiH ©JeKCceNepiH, KapTaiiFaH, aypy, KapalaHFaH, JAapaa-
PBIH FaHa JKell, MOMYJISLHUIHbI Ta3apTy MIHAETIH aTkapansl. byn dakTopaan *bu1 O0HbIHA HOMYISIIUSHBIH 1-
2 % raHa KOUbUIAAbI.

AnTpomnorenziik (¢akropiap — HNECTULIMATEPMEH YJaHy, SCKepH MOJUIOHAApJaH paKkeTalap YIIbIPFaH
Ke3Jle KOJIJaHbUIAThIH TeNTHI KoHe 0acKa Ja yJbl 3aTTapIblH KOPIIaraH OpTaFa LIBIFApbUTybl, OpaKOHEepIiK
Oonbinm TabbuIaABl. Bathic KazakcTaH OONBICBIHBIH TEPPUTOPHUSCHIHAA OCKEPH MOJHMIOHAAp KOK, ajaijga
Kepiiisiec ATbipay oOJbICHIHBIH, Peceit denepanusceiably, AcTpaxaH, Bonrorpa o0nbICTapbIHBIH TEPPUTO-
pusicbIHIa MyHIal noiuronaap 6ap. Kuikrepaiy xanmail KbIpblTybl OOJIFaH >KbUIAAPHI TEXHOTEHIIK OKHFa-
JIap JKOHE MUTPAIUs KOJIAPBIH KECill OTETiH Ta3 KyObIpiaphlH/Ia OHIIPICTIK anaTrap TipkenMereH. Kuikrep
OJITeH JKEp/iH TONBIPAK, Cy ChlHAMaJapblHA TOKCHUKOJOTHSUIBIK 3€pTTEYJIEp OHAAFbl ayblp MeTalgapiblH
MeJlepl MIeKTI KOHIICHTPAIllUsAAaH aclaraHblH KOpceTKeH. ToKcaH KeiiHiH (KHIKTep[iH Cyarbl) CYbIHIA
KOPFacbIHHBIH, KaJIMUII MEH XPOMHBIH MeJIIep] MEKTI KOHLEHTpauusiAaH acKaHbl aHbIKTanrad. Coil KbUl-
JapJa MmeripTkere Kapchl MECTHLUATEPAl KOJJIaHy OKHFayiapbl 0oJiFaH, Oipak O KUIKTEPJiH KbIPbUIYBIH TY-
JIBIpaThIHIaN eMeC, OTe IISKTeYJIi KeJieMe OOJIFaH.

bareic Kazakcran oOmpIchIHAA OpakOHEpPIiK YHEMi, JKbUT OOWBI KWIKTEp/i TaHmam (MakcaTThl TypHe
MYMHi3[li aTaubIKTapblH) ayjay, TeHETHKANbIK KOphIHA HYKCAaH KeNTipy cumareiHa ue. JKysaen KosrairaH
KBUIMBICTBIK iCTep MEH adbINIyJijapra KapaMactaH OpakoHepiepaiH Oy KaciOi COHFBI KbLIAapFa JekHiH To-
JacTaFraH >KOK. MpIcallbl, KHIKTepAl 3aHCHI3 aynayJblH ipi okuracel perinae 2016 xbuiel bexelt opaackr,
Xanakana aynaHIapbIHBIH TEPPUTOPHSCHIHIA, Apajicop KeliHiH MaHbiHAa OXOT3001POM MHCIEKTOPIapHI-
MeH OpakoHepiiepieH KuikTepAiH 60 Telikeci TopKiIeHIeHiH aiTyra Oosazapl. OX0T300MPOMHBIH bateic aii-
MAaKTHIK (HIMATBIHBIH MHCIIEKTOpJIapbIMeH oHriMmenecy Oapwickinna COVID-19 nmangemusiceina OaiinaHbl-
CTBI IIeKapaap/IbIH *KaObUTybl, OChI CEOCTITI KHiK MYHi3IepiHe IETeH CYPaHBICTBIH a3atobl, MY#i3 OarachIHBIH
J1a TOMeHIeyiHe OaillaHBICTBI COHFBI €Ki JKBUIAA OpaKOHEPIIK OKUFaJaphl CaJbICTHIPMAJIBI TYPAE a3aliFaHbl
Oenrini 6ommpl. by skarmait m1a KUiKTep CaHBIHBIH ocyiHe OenTiti Oip Jopeskee bIKIal eTei.

Kuik caHBIHBIH KajmblHa KelyiHe OlapIblH Te3 KeOeHrimriri ne ocep ereli. AHaNBIKTapsl 7-8 aid-
JIBIFBIH/IA TOJIBIK (PU3UOJIOTHSUIBIK JKETUTMEH TYPBIN JKBIHBICTHIK KETiJe/i, al jKac >KapbIMHAH ackKaH aHa-
JIBIKTApbIH KOMIILIIr (Kelae TyaThlH aHaabIKTapabiH 80 Y%-HaH acTambl) €ri3fieH Tyajbl. AHAJIBIKTAPIbIH
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KkeOeHrimTiri Gipkatap Qakropnapra, eH OipiHIII Ke3eKTe KIMMATTHIK (pakropiapra OaililaHbICTBI KEH KbLI-
Japsl ©3repill OTEIPYBI MYMKIH [25].

ITomymnsiust THIFBI3ABIFBI ApTKAH Ke3/e TOMYJISIUIHBIH 631H-031 peTTey MeXaHH3MIIepiHiH Oipi MuTpa-
s exeni Oenrimi. Kuikrepaiy Pecelt @enepaniisicbIHBIH ayMarbiHa KOHBIC aylapybl OPBIH albIl TYPajbl,
anaiiia COHFBI )KBUIAAPHl MYHJIAll MUTpalus eTe a3, MyHbIH cebe0i Ka3akctaH ayMarbIMEH CaJbICTBIpFaHa
Peceit ®enepannsceHBIH ayMarbIHIa 00C TEPPUTOPHUSIAPABIH a3/IbIFBI XKOHE €Ki eJ/TIiH apachlHa XYPri3iireH
Iekapa Jia keaepri kenripeai [26].

Kenekes anamaapipiH aiiTybIHa KaparaHa KHikTepaiH JKailblk e3eHiHEH 6TKeH Ke3aepi OonFaH, analiaa
COHFBI XbUIAaph! JKalbIK MOMYISIIHMSICH KAIKTEPl CAaHBIHBIH PEKOPATHIK 6CYy KOPCETKIMNTIHEe KapaMacTaH KHiK-
TepaiH JKalibIk ©3eHIHIH COJ )KaFanayblHa OTyi OaifkaiMail OThIp (aHBIKTAJIFaH KOK).

Kopuvimuinosi

Kanmer 1960-1990 xpuimap apanbIFbIH/IA, SFHE OTHI3 XKBUIAH acTaM YaKbIT KHIKTEp/Ii KOCINTIK aylarl,
CaHBIH peTTeN OTHIpFaH Ke3ne Kazakcranmars! YIII TOMYJISIMSIHBIH CaHbI Y3aK KbUIIap O0MBI TYpaKTsl OOIBIT
Kenail. By KWIKTepiH CaHbIH TYpPaKThl JICHreHe YCTal TYPY YVIIiH MOMYJISAIUSHBI PETTEN OTHIPY KaXeT
eKeHJITiH kepcereai. O YIIiH KUIK MOMYNSIUsIAPbIHBIH Ka3ipri TaHIaFbl JKaFIalblH KaH-KAKThl 3ePTTEIL,
OJIApJIBIH OMOJIOTHSUTHIK HET13JeMECiH jKacay KaKeT.

Enin-YKalbIK momy isiuschl KUIKTEPiHIH MEKCHJICY ayMarblH CaKTay MaKCaThIHA KOIl XKbLIIapaaH oepi
alTBUIBIN KeJie KaTKaH «bekeiopna» MemilekeTTik TaOUFH pe3epBaThl JKoHE «AIIBIO3CK» MeMIICKETTIK Ta-
ourn Kaymansl 2022 KpUIIBIH 1-mTingeciHae KypburaH. «AIpie3ek» MeMIIeKeTTiK TaOuFi KayMaJTbIHBIH
aynmansl 314504,1 rekrapabl, «bekeiopna» MemiekeTTik TaOuFu pezepBaThiHbIH ayfdanbl 343040,1 rexrap-
JIbl KYpaipl, sKalmbl KOPFaJIaThlH ayMakThIH ayAaHbl 657544,2 rexrap. ATanraH epekile KOpFalaTblH Ta-
ourn aymakrap bateic Kazakcran oOnmbiceiHbIH bekeiiopnackl, Konibek, Kasramos, XKanakana aynangapsi-
HBIH ayMarblHIa opHamackaH. CoHmaii-ak, OpMaH IIapyalIbUIBIFBI XOHE JKaHyapiap JYHHeCi KOMHTETI,
Kazakcrannpik 61oamyaHTYpIIUTIKTI caKkTay KaybIMAACTBIFbI )KoHEe ¥JIBIOpUTaHHSI KYCTapAbl KOpFay KOpPOJib-
nik korambl (RSPB) apackiana kemiciMre Koyt KoWbUiabl. OChl KETICIM asgChIHIa Pe3epBaT KbI3METIHE KapKbl-
JIBIK KOJIJIAy YKOHE FhIIBIMU CyieMeney kepcerinerin 6omazpl [27]. By aiiMak OyriHri TaHIarsl JYHUC KY-
31HJIET] KUIKTEP/IiH €H YJIKEH MOIMYJIAIUsACH MEKCHICHTIH aliMaK OOJIBII OTHIP.

Kazakcranna KuiKTi KOCINTIK aynay »KoHE OHBI cayAanayIblH HHPPaAKYPBUIBIMBI OOJIIBI XKoHE 01 OipHE-
e OHJIaFaH KBTI OOWBI )KEMICTi JKYMBIC Kacanel. Anaiiia, Oy WH(PAKYPBUIBIM TOYEINCI3MIKTIH aFalIKel
KBUIapPBIHA dKOWBLUTBIN KEeTTi Aeyre 0onanbl. Knik caHbIH TYpaKTHI JEHTeHIe YCTall TYPY YIIiH OHBIH CaHBIH
peTTen OThIpYFa apHaJFaH Kasipri 3aMaHFbl HHPPaKYpbUTBIMIAP/IbI JKacar KUIKTEP/AiH CaHbIH PETTEI OThIPY
KaXKeT.
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JIMHAMHUKAa YUCJIEHHOCTH caiirakoB BoJiro-Ypanabckoil nmomyasiuuu
3a mocJuaeaHue 40 jer u Bausiionmue Ha Hee GaKTOPbI

B crarbe npoananusupoBana auHamuka Boaro-Ypansckoil nomynsuuu caiirakoB 3a nociennue 40 ner, cBs-
3aHHas ¢ SKOHOMHYECKHM Pa3BUTHEM TEPPHUTOPUH, IPOBEJECHO CPABHEHHE MOINYJISILUHN CalrakoB ¢ IPyTHMH
MOMyJIANUsAMHU caifrakoB B PecmyOmuke KaszaxcTaH, ocHOBaHHOE HAa MCTOPUYECKHMX JAHHBIX, JIUTEPATyPHBIX
UCTOYHUKAX M WHAUBHUIYaJIbHBIX HCCIEHOBAHHAX aBTOPOB, a TAKXKE BBIABICH XapaKTeP aHTPOIOTCHHBIX,
OUOTHYECKHX, FTEHETHYECKHUX, SKOJIOTHYECKHX (DPAKTOPOB, BIMAIONIMX HAa UX YUCICHHOCTb. 3a yKa3aHHBII I1e-
PHOJ NOIyJIANUS CalirakoB HEOJHOKPATHO MO/IBEprajaach IOBCEMECTHOMY YHUUTOKEHHIO U3-3a SIM30THUH, a C
cepenunsl 90-x rr. XX Beka 10 cepenusbl 2000-X IT. MX YHCIEHHOCTh PE3KO COKpaTHIIACh 0 ONACHOTO
YPOBHSI, M 3TO SIBJICHHE OBLIO XapaKTEpHO UL BCeX TpeX IOy sinui caiirakoB B Kasaxcrane. Caifrak crain
MOTEHIMAIBHO HMCYE3AIONMM BHIOM. braromapsi TpeBore MeXIyHAapOIHBEIX, PECIYOIMKAHCKUX IIPHPOIO-
OXpaHHBIX OpraHU3alMH U IPUHATHIO MEP CO CTOPOHBI IIPABUTENIBCTBA PECITYOINKH IT0 OXpaHe caifraka, Juc-
JICHHOCTh CalTakoOB 3HAYUTEIBHO BO3POCHA 32 MOCIEIHUE TOJbl, 0COOEHHO Bonro-Ypanabckoil MOmysiuy.
IIpoananu3upoBaHo BJIMSHUE HECAHKIMOHUPOBaHHOW 0XoThl B 2000-X TIT. W SMH300TUH HacTepeliesa.
IIpenycMOTpeHO, UTO B CBS3M C YBEJIMYEHHEM UHUCIEHHOCTU Boiro-Ypanbckoil MomyssiMy 3a MOCIeTHUE
JBa ToJa caiirak HaXOJWUTCSA B CHIIBHOW KOHKYPEHILMH C CETbCKUM XO3SMCTBOM M TEPEMEIIeHNE JOMAIIHIX
JKMBOTHBIX (CKOTAa) C calirakaM¥l Ha NMacTOMIAx co3aeT BO3MOXKHOCTh PaCHpOCTPaHEHUsI Pa3IMYHBIX 3a00Ite-
BaHWi qpyr Ha Apyra. B mepuon ¢ 60-90-x rr. XX Beka, Korja MpoBoAWIaCh IIPOMBICIIOBAsl OXOTa Ha caiira-
KOB, YHCJIEHHOCTh BCEX TpeX MOIyIsiuil caiirakoB B Kazaxcrane octaBasiach CTaOWIIBHOM Ha MPOTSIKEHHU
MHOTHX JIeT. YBEIUUeHNE YHUCICHHOCTH CcairakoB Boiro-Ypanbckoil momyssimuy Moka3siBaeT, 4TO HE0OXO-
JFIMO PEeTyIUpPOBATh UX MOIMYISIIHIO.

Kniouesvie cnosa: caiirak, HOmyJsAnus, 3MU300THs, BO3OYIUTENs MACTEpeiie3a, apean 0OuTaHus, HH(EKIIH,
OpaKOHBEPCTBO, MUT DAL, PE3EPBaT.

T.Z. Begilov, Yu.A. Grachev, B.Ye. Yeszhanov

Dynamics of the number of saigas of the VVolga-Ural population over the past
40 years and factors affecting it

In this article, on the basis of historical data, literary sources and personal research of the authors, comparing
the Volga-Zhaik saiga population with other saiga populations in the Republic of Kazakhstan, the dynamics
of the saiga population in the last 40 years related to the economic development of the territories is analyzed,
and the nature of anthropogenic, biotic, genetic, environmental factors is considered. During this period of
time, the population of saiga suffered mass extinction due to epizootics several times, from the mid-90s of the
20th century to the mid-2000s, the number decreased sharply and decreased to a dangerous level, and this
phenomenon was characteristic of all three populations of saiga in Kazakhstan. The saiga has become an en-
dangered species. Thanks to the alarming of international and republican nature protection organizations and
the taking of measures aimed at the protection of saiga by the government of the republic, the number of sai-
ga has increased in recent years, especially the VVolga-Zhaik population has recovered. The impact of illegal
hunting and pasteurellosis epizootics on the sharp decline of the saiga population in the 2000s was analyzed.
It is considered that due to the increase in the population of Volga-Zhaik in the last one or two years, saiga is
in strong competition with agriculture and mixing with domestic animals (cattle) in pastures creates the pos-
sibility of them spreading various diseases to each other. During the 60s and 90s of the 20th century, when
saiga was hunted professionally and their numbers were regulated, the number of all three populations of sai-
ga in Kazakhstan remained stable for many years. The increase in the population of Volga-Zhaik saiga indi-
cates the need to regulate their population.

Keywords: saiga, population, epizootic, pasteurellosis pathogen, habitat, infections, poaching, migration, re-
serve.
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Monitoring the distribution and development of apple scab (Venturia inaequalis) and
powdery mildew (Podosphaera leucotricha) disease in the southern and southeast
regions of Kazakhstan

Apple (Malus domestica) is a very important fruit tree that is widely cultivated in different climatic regions of
the world. Scab (Venturia inaequalis (Cooke) G.) and powdery mildew (Podosphaera leucotricha) are
common fungal diseases in apple orchards. The harmful impact of these disease results in poor fruit size and
quality, premature fruit fall, peeling, less fruit bud development in the next year's fruit buds. When the patho-
gen is present under favorable environmental conditions, disease develops highly, and the crop losses of up
t070 %. Phytosanitary monitoring for the spread and development of the scab and powdery mildew pathogen
was carried out the main fruit tree-growing regions of Kazakhstan, namely, Almaty, Turkestan and Zhambyl
regions apple-growing farms in 2022. Research was conducted on apple orchards on the territory of 14 ha in
Almaty region, 288 ha in Turkestan region and 40 ha in Zhambyl region. We carried out a phytopathological
assessment of fungal disease for folowing commercial varieties Starkgrimson, Zolotoy presvesov, Aydaret,
Americanka, Samured, Gala, Fuji and Golden Delicious grown in these regions. According to the results of
the study, there were no symptoms of powdery mildew in Almaty and Zhambyl regions. Furthermore, pow-
dery mildew distribution was 18.05 % in the Aidaret, while its development was at a lower level of 3.06 % in
the apple orchards where Tulkibas district of Turkestan region. Scab pathogen is present in all orchards of the
studied regions. The pathogen Venturia inaequalis was spread at an average level with 23-31 % in Starkgrim-
son, Zolotoy presvesov and Aidaret varieties, while its development was at a low level with 1-2.84 % in the
Almaty region. The disease distribution is with 30-37 % of orchards where Starcrimson, Golden Delicious
and Red Delicious varieties are grown in the Zhambyl region. As well as the development of the disease was
2-4.12 %. In the Turkestan region, in Samured and Starkrimson varieties, scab ditribution was at a low level
with 3-3.71 %, while the development of the disease was with 0.50-0.81 %. In Idared and Gala varieties, the
disease distribution in the range about 16-17 %, while the development developed at a lower level with 0.13-
1.25 %. The Fuji was recognized as resistant variety to scab, for the reason of no disease symptoms.

Keywords: apple tree, phytopathology, powdery mildew, scab, fungus, resistant, pathogen, breeding.

Introduction

In many parts of the world, one of the most important fruit crop in Kazakhstan is the apple tree.
According to the information of agriculture, Kazakhstan people consume 344.3 thousand tons of apples
annually, 144 thousand tons of which are imported. Providing the domestic market is expected due to the
construction of new intensive gardens covering an area of 6.6 thousand hectares. The main fruit-producing
areas of Kazakhstan are the southern regions — South Kazakhstan — 18,024.6 ha, Almaty region —
16,180.7 ha and Zhambyl region — 5,794.7 ha. The natural and climatic conditions of these regions are
suitable for growing high-quality fruits that can compete with foreign products [1]. Kazakhstan plans to
supply the entire country with apple production by 2024 [2].

Venturia inaequalis (Cooke) G. Winter, the apple scab pathogen, causes significant damage to fruit
production, lossing level of product quality and yield up to 70 %. For developing of apple scab, favorable
conditions are abundant rainfall in the last month of spring and early summer [3]. The main economic impact
is due to the reduction in both size and marketable quality of the fruit, as well as decreasing the vitamin lev-
el [4]. Studies conducted by domestic and foreign scientists show the wide intraspecies heterogeneity of the
fungi, which ensure its survival [5]. Powdery mildew is a fungal disease that spreads by spores in summer
and affects most garden crops. The disease overwinters in plant buds. The growth of shoots infected with
powdery mildew are dameged, dried up, leaves curl and fall down. It is difficult to fight this disease, so it is
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easier to prevent by planting apple varieties resistant to this disease in the garden. Scab is one of the most
harmful diseases, develops rapidly in moderately warm and humid weather, and is actively manifested in
densely planted and frequently watered gardens. The causative agent of the disease overwinters in fallen
leaves and bark of infected plants. In the spring, spores of the fungus multiply and then spread with the help
of raindrops, insects and wind, damaging young leaves and shoots. Only varieties resistant to this disease
should be planted in wet weather regions [6].

The main task of the modern breading of fruit crops is to create varieties with economic valuable traits,
resistant to important diseases. Scab (Venturia inaequalis) and powdery mildew (Podosphaera leucotricha)
are the most harmful fungi of apple trees [7]. Apple breeding has the same difficulties as other fruit crops,
such as the length of the ontogenetic development period, the presence of heterozygous varieties and forms
at a high level under the influence of cross-pollination [8]. In the biology of fruit crops, time is spent on its
reproduction and cultivation. Thus, it takes at least 8-10 years to obtain one adult fruit-bearing generation of
an apple tree, even using vegetative forms, which limits not only the first hybrid generation needed as
starting material, but also the second and third generation in genetic research by traditional methods. The
fight against scab and powdery mildew disease is carried out mainly by phytopathological monitoring and
maintaining the agrotechnology of growing fruit crops, as well as creating varieties resistant scab [9]. There
is a need to develop new tools and methods for protecting plants from diseases, to optimize measures to
combat scab and powdery mildew using modern approaches [10]. The purpose of the research: to carry out
phytosanitary monitoring of the ditribution and development of scab and powdery mildew diseases in apple
orchards of the southern and southeastern regions of Kazakhstan and to identify disease-resistant apple
varieties.

Experimental

The distribution and development degree of scab and powdery mildew were determined in the main
apple-growing regions orchards of Almaty, Zhambyl and Turkestan regions. Phytopathological evaluation of
varieties Starkgrimson, Zolotoy preoshesod, Aidaret, Americanka, Samured, Gala, Fuji and Golden
Delicious for fungal disease. According to the phytopathological method, the distribution and development
degree of the disease was determined [11].

The distribution of diseases was determined by the percentage of counted infected plants and the total
number of registered plants. Calculation was conducted by using formula 1 below:

P =n *100/N (1)

Here: P — the distribution of the disease (%),

n — the number of infected plants,

N — the number of total registered plants.

During the phytopathological assessment, 25 leaves are evaluated from 4 sides of one tree, as a result,
100 leaves are taken into account [12].

The degree of developed disease was accounted by the scale:

Here:0 — no visible symptom;

1 score — single spots, 10 % of the leaf surface was damaged;

2 score — spots occurred from 10 to 30 % of the leaf surface;

3 score — spots occurred from 30 to 50 % of the leaf surface;

4 score — over 50 % of leaf surfaces covered by spots.

Calculation of disease development degree was carried out by the formula 2:
R=2X(a"b)+(a-b)..*100/ NK(2)

Here: R — the degree of development of the disease, %;

¥ — the sum of the products of a and b;

a — the number of leaves, fruits or trees with the same signs of disease development;
b — the score of the lesion corresponding to this sign;

N — the number of accounted leaves, fruits or trees;

K — the heavy infection score.

Cepus «buonorua. MeguumHa. Meorpadums». Ne 2(110)/2023 39



K. Galymbek, A.K. Madenova et al

MM 106 and M 9 trees were used as a rootstock for varieties grown in orchards. The rootstock MM 106
is the most popular and deeply studied clone rootstock not only in European countries, but also in Russia and
the CIS countries. This rootstock of apple trees is not only popular among professional gardeners, but also
among amateur gardeners.The meaning of the MM series in the breeder means that it was obtained by the
joint efforts of British breeders of the Merton Institute and the Mollinsk Experimental Station by crossing the
M1 variety with the Northern variety. The dwarf MM 106 belongs to the group of semi-dwarf and medium-
sized dwarfs. And M9 is the most common dwarf rootstock for apple trees. The height of the trees in this
rootstock depends on the growth strength of the variety, but in any case it does not exceed 2.5-2.7 m. Life
expectancy of rootstock M9 trees is 30-40 years. It takes three to four years to bear fruit [13].

Results and discussion

In the autumn-winter period, the overwintering state of scabpathogen is determined. At the beginning of
summer, ascospores are detected in the “Green tip” and “Tight cluster” phases, and the damaging level by
fungal diseases is assessed. Further, monitoring is carried out 2-3 weeks after flowering at the beginning of
fruit ripening to evaluate the effectiveness of the protection scheme. The flight of scab ascospores is
considered in dynamics in laboratory conditions, the infection degree of new leaves and fruits are directly
registered in the garden. Phytosanitary monitoring was conducted from June 10 to July 30, 2022 in order to
determine the distribution and development of apple scab and powdery mildew diseases. The research was
carried out in orchards of apple-growing farms of Almaty, Zhambyl and Turkestan regions. The main
cultivated apple varieties in these regions are Starkgrimson, Zolotoy presvesov, Aydaret, Americanka,
Samured, Gala, Fuji and Golden Delicious. M9 and MM 106 were used as rootstock varieties of these
varieties (Table 1).

Table 1
Distribution and development of scab and powdery mildew disease in apple orchards inAlmaty region

Rural district, Varieties Root Field | Disease development index, % Coordinates
farm stock area,
varieties ha Scab Powdery
mildew
P | R P | R
Region: Almaty. District: Enbekshikazak — 2022
Baydibekbi farm . N 43°39'.930"
“Akkazy” Stark Grimson M9 4 28,33 2,84 0 0 E 779%6' 171"
Baydibekbi farm Zolotoy N 43°39'.930"
“Akkazy” prevoskhod MM 106 4 31,31 2,76 0 0 E 77°86'.171"
Baydibekbi farm N 43°39'.930"
“Akkazy” Aydaret M9 4 23,33 1,108 0 0 E 77°86' 171"
Baydibekbi farm . N 43°32'49 344"
“Ermek” Amerikanka MM 106 2 0 0 0 0 E 77° 52' 3 468"
Baydibekbi farm N 43°32'49.344"
“Ermek” Aydaret MM 106 2 0 0 0 0 E 77° 52' 3 468"
Note — P — distribution, R — development.

During the research, infected leaves and fruits’ samples were collected from gardens in different
regions, and a herbarium was created.

Monitoring was carried out in the apple orchards of Akkazinsky and Yermek farms with an area of 14
hectaresin the Enbekshikazakh District of Almaty region. These gardens are located at the foot of the
Zailiyskiy Alatau.There were no signs of powdery mildew in the Almaty region, while scab disease distribu-
tion was about 23-31 % in the Starkgrimson, Golden prevoskhod and Aidaret varieties, the development was
low with 1-2.84 %. The Americanka and Aidaret varieties showed no signs of disease.

At the next stage of the research, monitoring of apple orchards in the Turkestan region was carried out.
The monitored total area was 288 hectares.There were no signs of the spread and development of powdery
mildew disease in the Kazygurt District of Turkestan region. In the Samurai and Starkrimson varieties, dis-
tribution of scab was lowe approximately 3-3.71 %, the development of the disease was 0.50-0.81 %. The
disease distribution was from 16 to 17 % in Aydared and Gala varieties, the development was a lower level
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with 0.13-1.25 % (Table 2). The Fuji variety was recognized as resistant to scab, no signs of the disease were
observed.

Table 2

The distribution and development of scab and powdery mildew disease in apple orchards of the
Turkestan region

Rural district, farm Varieties Root Field Disease development index, % Coordinate
stock area, Scab Powd
varieties ha ca owdery
mildew
P | R P | R

Region: Turkestan District: Kazygurt — 2022.
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Samured 106 33 3,7 0,51 0 0 E 69°22'2 022"
Kazygurt LLP Stark MM N 41°36'7.637"
“AknietAgro” Grimson 106 33 3,71 081 0 0 E 69°22'2.022"
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Idared 106 33 16,64 1,25 0 0 E 69022|2.022"
Kazygurt LLP MM N 41°36'7.637"
“AknietAgro” Gala 106 33 16,66 0,13 0 0 E 69°92'2.022"
Kazygurt LLP . MM N 41°36'7.637"
“AknietAgro” Fuji 106 33 0 0 0 0 | E690222.022"

Region: Turkestan District: Tulkibas — 2022.
Tulkibas, Farm MM N 42°33'32.288"
“Koktal” Aydaret | g 41 0 0 | 1805|306 | 1 g50rgn 687"
Tulkibas, Farm Golden MM 0 0 0 0 N 42°33'32.288"
“Koktal” Delicious | 106 41 E 70°24'2.687"
Tulkibas, Farm Stark MM 0 0 0 o | N42°3332.288"

Kokal Grimson | 106 4 E 70°24'2.687"

Note: P — distribution, R — development; LLC — Private farm, SSC — Experimental-production farm.

A Phytopathological assessment of powdery mildew and scab of Aidaret, Golden Delicious and Stark
Grimson varieties grown on an area of 123 hectares was carried out in Tulkubas District of Turkestan re-
gion (Fig. 1). These apple orchards showed no signs of scab disease. And the powdery mildew disease distri-
bution was with 18.05 % in the Aydaret Variety, the development was at a low level with 3.06 %. There
were no disease signs in The Golden Delicious and Stark Grimson varieties with powdery mildew.

Phytosanitary monitoring for the distribution of powdery mildew and scab was conducted in the apple
orchards of Zhambyl region. LLP “Tosh Merkensky”, located in the Merke district, showed no signs of
powdery mildew disease from the leaves and fruits in the apple orchards of the Merke district (Table 3). Scab
distribution was at an average level of 30-37 %. in gardens where the varieties Starkrimson, Golden
Delicious and Red Delicious and the development of the disease was 2-4.12 %.

Among the fungal diseases of apples, powdery mildew and scab are pathogens that directly affect the
loss of yield and quality. Fruit trees are widely grown in Almaty, Zhambyl and Turkestan regions of the
country. During the fruiting period of apple trees, phytosanitary monitoring for distribution and development
of fungal disease was carried out in the apple orchards (Fig. 2).
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Figure 1. Leaf infection with powdery mildew and scab scored with 4

Table 3
Distribution and development of scab and powdery mildew disease in apple orchards of Zhambyl region
Rural district, Varieties Root | Field | Disease development index, % Coordinates
farm StO.Ck. aLea, Scab Powdery
varieti a mildew
es P R P [ R
Region: Zhamby! region District: Merke — 2022.
LLP “TOSH Stark MM N 42°48'.584"
Merkensky” Grimson 106 13 31,48 2,21 0 0 E 73°10'.387"
LLP “TOSH Golden MM N 42°48'.584"
Merkensky” Delicious 106 14 3333 2,91 0 0 E 73°10'.387"
LLP “TOSH Red MM N 42°48'.584"
Merkensky” Delicious 106 13 36,87 412 0 0 E 73°10.387"

Note: P — distribution, R — development; LLC — Private farm.

40
30

20

) e

Almaty region Turkestan region Zhambylregion

Scab distribution and
development, %

H Distribution ®Development

Figure 2. Distribution and development of scab in apple orchards of Almaty, Turkestan and Zhambyl regions, 2022
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Powdery mildew was found only in Tulkibas district of Turkestan region among the regions that
conducted a survey, in the Aydaret variety, the powdery mildew ditribution was at the level of 18.05 %, and
the development rate was at a low level with 3.06 %. Based on the results, scab distributed moderately in
Zhambyl region among the regions that conducted the study. The highest distribution rate of the disease was
37 %, the development rate was 4.12 %.

Conclusion

In May and July 2022, phytosanitary monitoring of the distribution and development of scab and
powdery mildew was carried out in apple orchards. The directions of the route study included peasant farms
of Almaty, Zhambyl and Turkestan regions where the main apple-growing regions of the country. In apple
orchards of the Almaty region, scab disease distributed in the average range of 23-31 % in the varieties Stark
Grimson, Zolotoy prevoskhod and Aidaret, the development was in the lower range of 1-2.84 %.
Phytopathological assessment of scab in apple orchards was carried out in the Turkestan region. In Kazygurt
district, the spread of the pathogen was observed in the Samured and Stark Grimson varieties at a lower level
of 3-3.71 %, and the development of the disease was with 0.50-0.81 %.

At the same time, in the Aydaret and Gala varieties, the disease distribution was in the range of 16-
17 %, the development showed a lower level with 0.13-1.25 %. The leaves and fruits of the Fuji variety,
grown in the apple orchards of this region, have been found to be resistant to the disease due to the fact that
they do not show signs of scab. As a result of a route study in the apple orchards of Zhambyl region, the
causative agent of Venturia inaequalis was distributed at an average level of 30-37 % by the varieties
Starkrimson, Golden Delicious and Red Delicious. And the development of the disease was with 2-4.12 %.
In the apple orchards of Almaty and Zhambyl regions, there were no signs of powdery mildew disease. And
in the koktal farm in Tulkubas District of Turkestan region, the spread of powdery mildew in the Aydaret
variety was with 18.05 %, the development showed a low level of 3.06 %.
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KaSaKCTaHHLIH OHTYCTiK KIHE OHTYCTiK-HIbIFbIC aﬁMaKTaprHIla AJIMaHBbIH
Ta3 KoTeIpbl (Venturia inaequalis) :xone ak yurak (Podosphaera leucotricha)
aypybIHBIH Tapajybl MeH JaMyblHA MOHUTOPHHI

Anma (Malus domestica) — onemHiH opTypJii KIUMATTHIK aiiMaKTapblHAa KCHIHEH OCIpiieTiH eTe MaHbI3/bI
sxemic arambl. Ta3 koTeip (Venturia inaequalis (Cooke) G.) xone ak ynrak (Podosphaera leucotricha) amma
0akTapbIHIA KEeH TapajfaH CaHBIpayKyJlaK aypyiapbl. Ko3IBIpFEINI caxgaphl )KeMicTep/IiH KeJeMi MeH cama-
CBIHBIH TOMEHJCYIHE, KEeMICTepIiH Mep3iMiHeH OYpBIH TyCyiHe, KaOBIpIIaKTaHYbIHA, KEJIECl JKBUIFBI JKeMic
OYpIIiKTepiHiH Haap JaMybIHA albll Keneldi. AypyFa KOJaiisl skaFaaii OOJIFaH *KblIIaphl HaTOTEH KOFaphl
neHreiine namoin, eHiM 70 %-ra neifin sxoramysl MyMKiH. 2022 kbl KazakcTaHHBIH HETI3T1 jKeMic aFamTa-
PBIH ecipeTiH aiiMakTapbl AnMaTsl, TypkicTaH oHe JKaMOBLI1 00bICTApBIHBIH aliMa ©CIpeTiH Liapya KoxKa-
JBIKTAPBIH/A Ta3 KOTHIP MEH aK YHTa IIATOTEHIHIH Tapamybl MEH AaMyblHa (UTOCAHUTAPIIBIK MOHHTOPHHT
JKYPprizinai. Anmars! o6mbiceiHAa 14 ra, Typkictan o6mabiceiHna 288 ra, XKamObu1 oo0bickinaa 40 ra aymakra-
FBI aIMa OaKTapblHa MapIIPYTTHIK 3epTTey skacanabl. by aiimakrapna ecipinetin «CTapKrpuMcoH», «30I10-
TOH npeBocxo», «Aliaapery, «AMepukankay, «Camypeny, « ana», «@ymkn» xoHe «['onnen Jlenumecy cu-
SKTBl KOMMEPIMSIBIK COPTTAPBIHBIH CaHBIPAYKYJIAK aypyblHAa (HUTOMATOIOTHSIIBIK Oaranay >KYpri3iire.
3epTTey HOTHKECI KepceTkeHaeld AnmMatsl skoHe JKaMObul OONMBICTapBIHAA aK YHTAaK aypybIHBIH Oenrinepi
Oaiikanmanpl. An Typxictan oOnbiceiHBIH TyJkiOac ayJaHBIHBIH anMa OaKTapblHAA aK YHTAaK aypybl «Aiina-
per» copreinza 18,05 % nenreiine Tapainca, namyst 3,06 % TeMeHTrI IeHrelae 3anannanrad. Ta3 KOThIp maro-
TeHi 3epTTey JKYPri3iireH aiMakTapiblH OapiblK OakTapbiHIa KesmecTi. AnMaTel obubickiHma Venturia
inaequalis ko3mbIprbIIbl «CTAPKTPUMCOHY, «30JI0TOM MPEBOCXOI» kKaHE «Aliaaper» coprrapbiaaa 23-31 %
apalbIFpIH/Ia OpTallla JeHrel e Tapaiica, namysl 1-2,84 % apanbiFblHna ToMeHr1 neHreiine 6ommsl. KamObit
obGusickIHAa aypy «Crapkpumcony, «onnen emumecy xaHe «Pexn [ennmec» copTrapsl ecipiietin 6akrap-
na 30-37 % oprama neHreiine tapanraH. An aypynasiH gamysl 2-4,12 % xypangel. TypkictaH oOGJBICEIHZIA
«Camypen» xoHe «CTapKpHUMCOH» COPTTapbIHIa Ta3 KOoThIp 3-3,71 % TemeHri aeHreiine Tapaica, aypyablH
namysl 0,50-0,81 %-nb1 Kypazsl. «Afinapen» sxoHe «I'anay coprrapbiaaa aypy 16-17 % apanbiFbiHaa Tapai-
ca, mamys! 0,13-1,25 % Temenri menreline nambiasl. Ta3 KoTblpra «@DymKm» cOpTHI TO3iMAI A€H TaHBUIIHI,
aypyabIH Oenrinepi 6alikanMaabl.

Kinm coe3dep: anmanap, GUTONATONOTHS, aK YHTAK, Ta3 KOTHIP, CaHBIpAyKyJIaK, TO3IMJLTIK, MATOTCH, CEeNCK-
IHSL.

K. Faneimbek, A.K. Manenosa, C.b. bakupos, b.)K. Ka6sim6exosa, A. IpkiToait,
K. Aniteim6er, I.W. Kanasibaesa, P. O6nikopimosa, bonar Mynupa

MOHUTOPHUHT pacIpoCTPaHEeHNsI U Pa3BUTHS 00JIe3Hel s10JI0HeBOI mapuu
(Venturia inaequalis) m myunucroii pocwl (Podosphaera leucotricha)
B IOKHBIX U IOI'0-BOCTOYHBIX PErnoHax Ka3zaxcrana

s6moust (Malus domestica) — ouens BaxkHOE (PPYKTOBOE JEPEBO, MIMPOKO BHIPAIIMBAEMOE B Pa3IMUHBIX
KJIMMaTHYECKUX 30HAaX BO BCEM MHpe. B s0JIOHEBBIX calax pacrnpocTpaHEHHBIMH IPUOKOBBIMH 3a00JIeBaHMs-
mu siBisiioTest mapma (Venturia inaequalis (Cooke) G.) u myunucras poca (Podosphaera leucotricha). Bpen-
HbIE MOCIECTBUS ATHX 00JIe3HEH NMPHBOIAT K CHIKEHUIO PAa3MEPOB U Ka4eCcTBa IUIOJIOB, MPEKIEBPEMEHHOMY
UX ONaJaHHUIO, LICTYIICHHIO, TIOXOMY Pa3BHTHIO IUIOAOBBIX MOYEK CIEAYIOIIEro rojxa. B Te romsl, xoraa
YCIIOBHS OJIaronpHsATHBI 1St 3a00eBaHMs, TATOTEH Pa3BUBACTCS OUYCHb CHIIBHO M YPOXKai MOXKeT ObITh HOTe-
pstH 10 70 %. B 2022 . 6611 IpOBENIeH (PUTOCAaHUTAPHBIN MOHHTOPHHT PACTIIPOCTPAHEHHS W PA3BUTHS MATO-
TeHOB HapII¥ U MyYHHCTOH POCHI B XO3SIHCTBAaX, BHIPALIMBAIONINX SIOJIOHH, OCHOBHBIX pernoHoB Kaszaxcrana
— Anmatunckol, Typkectanckoit u XKamObiickoit obnacteir. B AnmmaTtiHCKO# 001acTH MapipyTHOE 00cie-
JIOBaHHUE SIOJOHEBBIX CaJlOB MPOBOAMIOCH Ha momanu 14 ra, B Typkecranckoit — Ha 288, B XKamObuickoi
— Ha 40 ra. OcymiecTBieHa (HUTONMATOIOIHYECKAs OlIEHKA IPUOKOBBIX 32a00J€BaHN KOMMEPUYECKHUX COPTOB
«CTapKrpuMcoH», «30J0TOH MPEBOCXOIHBINY, «Alinapen», «AMepukanka», «Camypeny, «amay, «Dymxm»
u «onnen Jlenuiecy, BeIpalliBaeMbIX B ATHX PErHOHax. Pe3yibTaThl HCCIIEAOBaHUH MMOKa3ald, 4ToO B All-
MaTHHCKOH 1 YKaMOBUICKOH 00MacTsIX MPH3HAKOB 00JI€3HH MYyYHHCTON POCHI He HabI0AaI0Ch. B s1010HEeBBIX
cagax Trompkybacckoro paiiona TypkecTaHCKO# obiiacTH My4yHHCTasi poca OblIa pacHpOCTpaHEHa y copTa
«Aitnapen» Ha 18,05 %, a ee pa3Butue 6puT0 Ha HU3KOM ypoBHE — 3,06 %. Bo30OyauTens nmapim otmedancs
BO BCEX Ca/laX PErHOHOB, I/Ie MPOBOANIKCH HCCIeoBanus. B AnmaTuHckoi obnactu Bo3OyauTens Venturia
inaequalis 6bUT pacnipocTpaneH B cpeaHeit crenenu B npeaenax 23—-31 % y coproB «CTapKrpUMCOH», «30I10-
TOW HPEBOCXOMHBIIN» U «Aiinapen», a ero pa3putue Obi1o Ha HH3KOM ypoBHe 1,0-2,84 %.B JKamoObuickoit
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obnactu pacrpocTpaneHue 6onesnu npuxoaures Ha 30-37 % caznos, Tae BeIpaiuBaioTes copra «CTapKkpum-
cony, «onnen Hemumec» u «Pex Henumiecy. A passutue 6ose3nu gocruraino 2,0—4,12 %.B Typkecranckoit
obnactu y coproB «Camypen» u «CTapkpHMCOH» PacCHpOCTPaHEHHUE IapIly YCTAaHOBJIECHO Ha HU3KOM YPOBHE
3,0-3,71 %, a nokazatenp pasputus 6one3nu cocrasmwa 0,50-0,81 %. V coproB «Aimapen» u «['ama» 3a6o-
JIeBaHME PACIPOCTPaHWIOCh B Ipexenax 16-17 %, a passurue 6su10 B Hu3koi crenenu 0,13-1,25 %. Copr
«Dymxn» IpU3HAH YCTOWYMBBIM K Iapllle H3-3a OTCYTCTBHS IIPH3HAKOB OOJIC3HH.

Kniouesvie crosa: s16m0Hs, GUTONATOIOTHS, MyYHUCTAs POCa, Mapiia, Tpud, yCTONYUBBIN, TATOTEH, CENCKIIHS,
CHIDKCHHUE pa3Mepa U KayecTBa MJI0I0B.
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TuTaH-MarHuii KOMOMHATBHIHBIH HETi3ri HeXTapbl ;KYMbICIIbLIAPbIHBIH
ar3acbIHbIH MHUHEPAJIABIK CTATYChIH 3€PTTEY

MeramryprusHbIH 0ip caynackl GOJIBIT TaOBUIATHIH THTaH-MarHUH ©HIIPICIHIH OipKaTtap TEXHOJOTHSIBIK Ke-
3eHIepi alTapiIbIKTal KbUTY IIbIFAPYMEH CUNATTalaabl. Kenrteren seprreynep MUKPOKIMMATTBIH a/laM aF3a-
CbIHA JKaFbIMCBI3 dcepiH kepcereli. JKorapsl aya TeMIeparypachl )koHE KapKbIHABI COYJIENCHY TepMOpETTe-
JyAiH, OPTAJIBIK XKYHKe KYHECiHIH KoHE KYHKe-OYIIIBIKET annapaThiHbIH eJoyip KepHEYyiH Tyasipansl. Kpi3-
JBIPYILIBI MUKPOKIMMAT 3¢ipece KapKbIHIbI OYJIIIBIKET KYMBICHI MEH XKYHKE-IMOIMSIIBIK CTpECC Ke3iHae oH-
JIpICTIK LIYABIH FaHa eMec, COHBIMEH KaTap ayajarbl 3MSHIBI ra3fap MEH yJbl 3aTTapIblH Tepic 9cepiH Ky-
nreiiteni. TuTaH-MarHuil @HAIPICIHAC EHOCK iC-OpEKETTEPI KOFApPhl TEMIIEpaTypa, JKbUTY, IIaH KOHE ra3 0oy
JKaFIainapbeIHaa icke aceIpbuIaabl. bip aybIchIMIa )KyMBICIIBUIAp YaKbITTHIH 70% eHOeK omnepalusuiapbiH icKe
achIpyFa )KYMCalabl. DJIeKTpon3epepre KapHaUIUTTIH CYChI3 KyHMachl KyHblaasl. MyHIa 1eKTpOIH3IIi-
JIep-peTTerilmTep, SIeKTPONN3IIUIep-BaKyyMIIbIIap, aHOAUIBUIAP, XJIOpJAyLIbUIap JXYMBIC icTelai, omap
KyiMaHbI Kyto OapsichiHAa 1,5-2,0 METp KaIIbIKTHIKTA TYPFAaHBIMEH, COYJIeNi KbUTYIbIH, MAarHAH a3p030JIb/e-
PiHIH, OHBIH OKCHATEPIHIH, MarHU{ XJIOPHUIIHIH dcepiHe yIIbIpaiapl. Onepanus alTapibIKTall (QU3UKAIBIK
KYII JKirepai KaxeT ereni. TuTaH-Marauii eHAipiciHiH HEeri3ri HeXTapbIHAAFbl aya OPTAChIH TUTHEHAJIBIK 3€pPT-
TEy HETI3Ti HEeXTapIbIH )KYMBIC alMaKTapbIHBIH ayachlHAa KYKIpT ra3bl, CyTeTi XJIOPHIi, MarHUH XJIOPHIl CH-
SIKTBI YJIBI XUMUSIJIBIK 3aTTapbIH Oap ekeHi Oenrini 0oabl. ATalMBII 3aTTapblH KOHIIEHTPALMSCH PyKcaT
STIITeH JICHTeilIeH OH/laraH ece KoIl. OnebueT Ke3aepiHae MarHuii MeH TUTAaH OHIIPIiCiHIH 3USHIBI KOMIIO-
HEHTTEPIHIH XKaHE OJIap/IbIH KOCBHUIBICTAPBIHBIH aF3ara acepi Typaibl eHOeKTep caHaynbl. THTaH MeH MarHuit
eHipiciHzeri eHOeK arnainaphl KYMBICIIBUIAPABIH JICHCAYJIBIFBIHA Tepic acep erexi. YKerekmi Kacim xy-
MBICIIBUIAPBIH/A THIHBIC ally MyLIENepiHAe (CO3BUIMANIBI YBITTHI OPOHXHT, CO3BUIMAJBI IIAHABI OPOHXHT,
MTHEBMOKOHHMO03, OpPOHXHONHUT, YBITTHI OpPOHXOITHEBMOCKIEpPO3), COHIAi-aK JKYHKe >XKyHeciHme (acTeHo-
BETraTHBTI CHHAPOM, AUCIHUPKYIATOPIBIK 3HIedatonaTus), CyHeK-OyImbIKeT Kylhecinae (MOHBIH KoHe Oen
OCTEOXOHIPO3BI, apTPO3 XKoHE T.0.) KOCiOM CHIIATTaFbl ©3repicTep AaMuIbL. JKyMBICIIBIIApAa TYMAy, XKOFap-
FBI TBIHBIC JKOJIIAPBIHBIH JKEeN KaTapalabl aypysl, Oactia, yxezel jKoHe CO3BUIMANIbI CUIIATTaFbl acKa3aH MeH
iIeK aypysapbl, HEBPAITHsl, PAIUKYIUT, apTPUT, GYPYHKYIIap, KapOyHKyianap, Sk3eMa, AepMaTHT, MHO3HT
CHSKTHI CHeM(UKAIBIK eMec aypyJiap jKUi Ke3aecei.

Kinm coe30ep: HeTi3ri eXTapIblH KYMBICIIBUIAPBI, MUHEPAIBIK aJIMacy KOPCETKIIITepi.

Kipicne

TepT XJIOpiBI TUTAH OHJIPY TEXHOJOTHSCHI OHIIPICTIK YiH-KalaapAblH KYMBIC aliMarbIHBIH ayachblHa
THIHBIC aJIFaH Ke3/Ie )KYMBICIIBUIAP/IBIH JICHCAYJIBIFBIHA dCep €TETiH YIIbI ra3jiap, atan ailTKaHJa XJIopibl Cy-
TEK, XJIOp OesiHeTiH Gipkarap omnepanusuiapaad typajpl [1-2]. Xiopibl CyTeK — TYCCi3, TYHIIBIKTHIPFBILIT
ras, cyzibl KapKbIHIBI CIHIPY HOTHXKECIH/AE TY3 KBIIKbUIBIHA aiiHanmaabl. XJIOPJIbl CyTEK XJIOPABIH ayadarsl Cy
OyBIMEH OpeKeTTeCyi HOTIKECiHAe Talia OoNaThlH TYMaH TYpiHJe Ui ke3nece/i. THIHBIC aly >KOJAapbIHa
ocep eTe/li: TAMaKThIH JKbIOBIPIAYbIH, KbIPBULIAYBIH, XKOTEINIi )KoHe T.0. Tyabipasl [3-4].

XJ0p — OTKIp TYHIIBIKTBIPFBIII HICTI CApFBILI-KACchUl TYCTI a3, cyaa oHail epuni. TeIHBIC anmy »ojza-
pBIHA, MIBIPHIIITH KaOBIKIIATAPFa ocep eTell. YJaHy Ke3iHJe KaTThl )KOTe, AbIObIC CaHbLIAYBIHBIH CIa3Mbl,
KeiiJle KaH apaiackaH KaKbIPbIK, CHTITY, MYPBIHHBIH OiTeIyi, KO3JIeH JKacThIH aFybl koHe T.0. Oenrijep naina
Oonaznpl. PekTudukanusuislk OaraHajmapia Me3riigik HeMece OipHelIe peT KalTajlaHaThIH OyJiaHy oHE KOH-
JICHCAIHs IPOLECTEePIHIH KOMEriMeH 0acTankbl KOCla OHail KaHANWTBIH XJIOPUATEP — TOPT XJIOPJIbI KPEM-
HUIJIEH, TOPT XJIOPJIBI KOMIPTEKTEH, XJIOpJaH koHe (ocreHHeH Ta3apTeuiaabl. KocmaneH Oybl OaraHaHBIH
KOFapFhl JKaFblHAa KOTEPUITeHAE CYHBIK KadaT apKbUIbl ©Til, CYHbIK XoHe Oy (hazamap apacblHIaFrbl macca
aJIMacy HOTMXKECIHJE THTaH TETPaxJopuil CHUSKTHI )KOFapbl TeMIeparypaaa KaHaWThIH KOMIIOHEHTTEPMEH
OaibIThUTa bl TUTAH TETPAXJIOPHl KeIecl MeXe — IUCTHUIAINS yJ4acKeCiHIE MPOLECTeH Y3MIKCI3 IIbIFa-
phUIaabI, ajd OHAal KaWHAWTBIH KochajgapMeH OalbIThLIFaH Oy KOHJIeHcaTop-iediierMaropra TyCil, OHIa
OJIapJIbIH KOHJICHCANUSCHI XKypeni [5-7].
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TepT XJIOpJBI TUTAH KATTHI XJIOPUATEPACH TabaKIaisl OaraHaaa Oip peTTiK MUCTHIUISINS 9JIiICiMEH Ta-
3apThUTa el baranma eHiM KaifHay TeMItepaTypachlHa EeHiH KbI3ABIPBUIBII, aiianabl, all TATAH OKCUXJIOPH-
i MEeH 0acKa Ja 2JIEMEHTTEp XJOPHUATEPIHIH KATThI TYHOACH AUCTHILIAIUSIIBIK TEKIIEeIepae Kb, COJ
KepAEeH ME3TiI-Me3TiJl MIBIFapbUIbIT OTBIPbUIaAbl. Bapiblk Kocmanapaan Ta3apThUIFaH TOPT XJIOPIbl TUTaH
KaiTa KaimbiHa KeaTipy Oemiminecine 6epineni [8-10]. Kaiira kanmbiHa KenTipy MpoIieci 3JaeKTp MeriHe op-
HATBIIATBIH TePMETHKAIIBIK OO0JIaT KYpBUIFbLUIap/a icke achlpbutaabl. ComaH KeiiH BaKyyMABIK AUCTHIIISIUSL
KYpeli, HOTHXKECIHAEe Peaklusl MacCaChlHAH MarHUii MEH MarHuil XJIOPWAIHIH apThIK MeJIIepe alblHaIbl.
Turan ryOkacel Oap peropTa KarbiMaay OejiMiHe Tyceai. Opi Kapail TUTaH OJIOTHI alblH-ajla YCaKTaFbIll
KOHJIBIPFBICBIHA CHIHAI JKOHE JWCK TOPi3Ml MBIIAKTApPbIMEH YHTAKTAFBIIITApAa YCAKTANBII, (QpaKIisIapra
Geminemi [11-13].

OHipic TPOIECiHEe TEKIIe TYpiHAC Maiija OONAThIH TEXHOJIOTHUSIIBIK KaJIbIKTAp LICCIeNi BJIEMEHT-
TepJi amyFa, TINTi YHiHgire xkioepineni. CapKbIHIBI Cy JKEPTUTIKTI alIbIH-aIa Ta3apTy MEH 3aJ1aJIChI3IaH/Ibl-
pyZAaH KeHiH >KaJmbl 3ayBITTBIK CapKBIHIBI CyJap KYpPBUIFbUIApBhIHA Teriei. bapiblk oChl TEXHOIOTHSIIBIK
mpolecTepre XJOpAbl aijay ammapaTiibuiapbl, XJIOPIayLIbl-)KYMBICIIBUIAP, 3JIEKTPOIU3ACYLIiIep, THUTaH
OHJIpiciHzeri anmaparmbuiap, Oenrimrep, AWIPMEH MAalIMHUCTEpi, MEHIIiiep *oHe 0acka Ja Kocil Ky-
MBICIIBUIAPHI )KYMBIIIBIPBITA B

JKabbIK, Hamap >kenaeTiieTiH yii-kaiapaa ciecapbiiap MEH dJICKTp JoHEKepieyliiep iy Oipieckex
KYMBICHI Ke3iH/ie (aKTopJap/blH KUBIHTBIK dCepi YIIiH karnainap xacanabl [14-16]. Mynaaii eHaipicTik
Kargainapaa JKyMBICIIBUIAPIAa OTKIp PeCIHpaTOpIibK WH(MEKIHsIap, CO3bUTMAIE OPOHXHUT XKoHE T.0. XKui
tipkenmi [17]. Kypambiana xjgop aHHOHBI 0ap KOCBUIBICTAPABIH (XIIOP, XJIOPIBI CYTeK, TUTAH TETPAXIOPHUIL,
¢docreH, MarHuil XJIOpHIi) KiAipic A9peKeci caubICTRIPMANbl TYPAE KOFapbl Oonasl xoHe 39-85% apanbl-
FBIHAA aybITKBIABI. COHBIMEH Katap OapIbIK HETi3ri IexTap/a Kilipic AeHreHiHiH JKOFapbl KOpCEeTKImTepi,
ozeTTe, Ta3 Topi3Ai 3aTTap (XJIOp, CyTeri XJIopui, GocreH) yiIiH OalKanabl, OYJI OJapAblH KAKCHl epiriliTi-
riMeH TyciHaipineai. XJIOopAbIH, XJIOPIbl CYTEKTIiH KOHE TOPT XJIOPIbl THTAHHBIH HEFYPIIBIM JKOFaphl OpTalia
alJIBIK KOHIICHTpAIMSICHI XJIopiiay Oeiimiiecinae Oarkamubl. ColikeciHie OckeMeH TUTaH-MarHuid KOMOH-
HATBIHBIH XJIOpJIAY, COHMAl-aK KalTa KaNIbIHA KeNTipy XoHe peKThu(ukanusnay O0ermiMIIeCciHiH KYMBICIITBI-
JIAPBIHBIH KaHbI MEH 39PIHIC XJIOP/IBIH HEFYPJIbIM JKOFAphI ACHICH1 OalKaIbl.

MuHepanaplK 3aTTap >Kacyllanap MEH yinanapblH KYPBUIBIMIBIK 3J€MEHTTEPiHiH KypaMblHa Kipei,
3aT arMacy IpoIlecTepiHe KaThICaabl, aKTUBATOP JKOHE WHTHOUTOP (epMEHTTEepiH KBI3METIH aTKapabl, ar-
3aHBIH PETTEYIII KOHE YHIIECTIpyIIi JKyHenepine OeIceH 1l acep eTel.

TuTaH KOCINOPBIHAAPBIHBIH JKETEKII KCII KYMBICHIBUTAPBIHBIH ICHCAYIIBIK KaFIaiibIH 3eplieliey JKeT-
KIUTIKTI TYpJe )Kypri3iiMereHaikTeH, ain Kazakcranna MyHIai 3epTreyiep oTKeH FachIpbiH 70-Kbpliapbeiaia
JKYPTi3UITeHIH €CKePe OTHIPHIII, OCHI JKYMBICTBIH MaKCaThl aTAJIIMBIII OHAIPICTETI TUTAH—MAarHUi OHIIPiCiHIH
HETI3T1 eXTaphl )KYMBICHIBUIAPBIHBIH JKYMBIC OTITIHE jKOHE KOCiOM THeCUTiriHe Kapail MUHEepaIbIK anMacy
KYHiH 3epTTey OO0bI.

3epmmey mamepuandapvl men 20icmepi

«OCKeMeH TUTaH-MarHuii KoMOuHaTeDy AK-HBIH HeTi3ri nexTapblHbIH 112 KYMBICIIBICH TEKCEPLII.
Omap: xJopiaymisuiap, 3JISKTPOIHM3INIICp, TUTAH OHAIPICIHACTI ammaparuibiuiap, OanKeITyIIbIIap, OeJriii-
Tep, AMIPMEH MaIIMHHUCTEPi, MEMIiep, XJI0p aifay ammaparimbuiapbl. ATaIMBIII KYMBICIIBUIAD MarHui
euipy (l-mex), TUTAH TETPAaxJIOPHAiIH OHAIpY (2-11eX) JKoHE TUTaH TyOKachlH eHIipy (3-11eX) meXTapbhlHbIH
KYMBICIIBLUTAPHL.

Enbex oTini GOHBIHINA XKYMBICHIBLIIAP TOPT TOMKA OONIHII: )KYMBIC OTLI 3 KbUIFa JCHIHTI Tom (3Ky-
MbicbapasH 30% Kypajer); eHO0eK oTii 3-5 ®bin (KyMbBICIIBUIapAsH 34% OChI TOTKA Kip/i); eHOeK oTii
6-10 »xbu1 (KyMBICIIBITIAPABIH 25%); eHbek oTini 10 xKbu1naH ken (KyMbICIIbIIapAbH 23%).

Bakpliay TOOBIH aTajaMbIl KOMOWHATTHIH OKIMIIUIIK-IIIAPYalbLIbIK OeiMiHiH 109 KbI3MeTKepi Kypa-
ITbI, OJapbIH OHIIPICTIK KbI3MET] KOCINTIK 3USHIaApMEH OalIaHBICTHI eMec, COHJIal-aK eHOeK oTiii OOMbIH-
11a TonTapra OesiHreH.

Kan capricybinaars! kanbiuidais (Ca) memmepi A.C. Kantoposuu nied JILA. Benunckas moaubukaius-
CBIHAAFBl Y MIIKMHCOH 9/1ici OOMBIHIIA aHBIKTaJAbl. OJIiC KOMIUIEKCOH peTiHAe b TpuinoHbH, MHAUKATOp pe-
TiHAE MYPEKCHITI KoJjaHyFa Herizaenred. Mypekcun pH 11,0-1eH sxorapbl OonFaH ke3zae 60c¢ Typae KyJriH
TycKe 0OsuTajibl, al KaNbIUIMEH KellleH] KbI3bUI TOK Capbl TYCKe OOsIa bl. DKBUBAJICHTTIK HYKTEE KbI3bLI
TOK CapblIaH KOKIIIIJI KYJTiH TYCKe aybICybl ()OTOMETPHSIIBIK TUTPIICYMEH TipKeIeIi.

Kan capeicybinarel Marauidaie (Mg) memmuepi «Jlaxema» GpupMachIHBIH peareHTTep KUBIHTBIFBIH KOJI-
JlaHa OTBIPBII, AaTOMJIBIK-a0COPOIHUSUIIBIK CIIEKTPOGOTOMETP/IC TUTAH Capbl TYCTI peakius OONBIHINA aHBIK-
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Tanabl. By oficTiH 6acThl apTHIKIIBLIBIFEl — JKOFAphl CE3IMTANBIK KOHE OPBIHIAYIbIH KapanaibIMIbLIbI-
FBI. OMICTIH MPUHITUII: CUITLII OpTaia MarHWA TUTaH CAPBIMEH PEAKITUSAFa TYCIN, KApKBIHABLUIBIFEl TaJgaHa-
TBIH CYHBIKTBIKTaFbl MAarHUNA KOHIICHTPAIMSICHIHA ITPOIIOPITHOHAT OOJIATHIH KOCBUTBIC TY3€/i.

Kan capeicybiHgars! xacymanan Teic annoH — xyopuauonsl (Cl) O.I'. Apxumnosa apici 6otisiama CO-
46-1a aHBIKTAIABL. OIC NPUHIIKII XJOP HOHIAPBIHBIH XJOPAHMIIAI KBIIIKGLI CHIHANTAH XJIOPAHHUI KBIIIKbI-
JIBIH CBIHAMAJAFbI XJIOPUATEP MOJIIEPiHe TPOTOPIIHOHAIIB MOJIIepAe OocaTy KabilneTiHe HeTi3qeNTreH.

Kan capsicybianarsl gochop (P) O.I. ApxumoBa yChIHFaH oic OOWBIHINA AHBIKTAIIBL. OJICTEME
Jlaxema peaKTUBTEPiHiH YKUBIHTHIFBIMCH OPBIHJIAJIIBI,

Kan capsicysinnarsr Temip (Fe) B.I'. Kosb neH OHBIH opinTecTepi YChIHFaH 9/1iC KOMETiMEH aHBIKTAa-
IBI. AHBIKTay SKYMBICTapbI TOJKBIH Y3BIHABIFB 535 HM OONaTHIH aTOMIBIK-a0COPOIUSIIBIK CIIEKTPO(OTOMET-
pae xyprizinai. by ozic KaH capbICybIHIAAaFBl TEMIp/l aKybl3 KelleHIHeH 0ocaTyFa jkoHe KeliHHeH Oatode-
HaHTPOJIIMHMEH TYCTi PEaKIHsl )KYPri3yre HeTi3eNTeH.

Ansmaran gepextepre O.1O. PebpoBa omici GOWBIHINIA CTATUCTHKAIBIK TalAAy JKYpri3iami. 3epTTeneTin
mamagap apachlHIaFbl albIPMAIIBUIBIKTAPABIH MaHbI3ABUIBIFEI CTBIOJACHTTIH t KpUTEpHili OolibiHIA 1-
(hopMynaMeH aHBIKTaJIIbI:

M3epT.—M6aKblI.

t =

)

Jm23epr.+m26axpL.

MYHJIaFbl M 3epT.-Max (3epTTEIreH TONTHIH BapUaIlUsUIBIK KaTapbIHIAFbl €H KOIl CaH);
M 6akpi1.-max (6aKpLIay TOOBIHBIH BapHALIMSIIBIK KaTAPBIHAAFBI €H KOII CaH);

Myepr. — OPTAIIa KATE-3€PTTEITEH TONTHIH OpTaIlla MOHIHIH TepOeITic eIeMi;

M aun, - OPTAIIA KaTe-0aKpUIay TOOBIHBIH OpTallla MOHIHIH TEPOeITic eIIeMi.

by mamanap 2-hopMynaMeH aHBIKTaIabI:
G
m=—= 2
MyHarbl G-opTalia KBaJIpaTThIK aybITKY-BapHaIus KaTapbIHBIH Tepoeric emmemi (3);
N-3epTTeNyLIiiep CaHbl.
__ Mmax—Mmin

@)

" EpMouaes k03.”
KoaduienTTi EpMonaeBTHIH jKaJIbIFa MM KecTeci OOMBIHIIIA TabaMBbI3.

M : (4)

erep t< 1,96 6omca, p>0,05;t>1,96 6omnca,p<0,05;t>2,06-3,0 6omnca, p<0,01;t>3,0 6ox1ca, p<0,001.

__ Z(BapuauusiIbIK KaTap/blH )KUbIHTbIFbI)

n(3epTTesyllisep caHbl)

3epmmey namuoicenepi sxcone maniKbliay

«OcKeMeH THTaH-MarHuii KoMOMHATBD) AK-HBIH TekcepiiareH OapiiblK >KYMBICHIBUIAPBIHIA OaKbUIAY
ToObIMeH canbicThipradga p<0,05 sxone p<0,01 ceHimuimiriMeH xanpnuiAiyg Memmepi 8%-ra, marauii-24%-
Fa, XJI0p UOHbI-7%-Fa, Oeitopranukaibik hochop — 11%-ra sxoHe TeMipiH Memepi 6%-ra apTKaHbl aHBIK-
tanms (1-2 xkectenep).

l-xecTe

Enoex otijtine ooiibinma «OTMK» AK xeTekuli Kcin :KyMbICHIBUIAPBIHBIH KAHBIHIAFbI
MUHEPAJIbIK 3aTTAPABIH MOJIIIePi

No .. Ca | Mg | XJIOPHUOHBI | Psciiopr. Fe
Enbex erixi n MM/ MKKAT/n
1 | 3 xpurra aeiin 30 2,6+0,04 1,0+£0,01** 99,243,0 1,0+0,01* 12,14£0,01**
2 | 3-5xbut 34 2,6+0,02 1,2+0,01** 102,0+2,5 0,98+0,02 13,8+0,02 **
3 | 6-10 kb1 25 2,8+0,01* 1,3+0,01 ¥ 110,0+1,5* 1,194+0,01 * 16,05+0,02 *
4 | 10 puIIAH KO 23 2,940,02* 1,4+0,02 % | 121,0£1,5 900 | 1 36+0,0] **x000 19,1+0,02*
Bapnbirer, M+m 112 | 2,7+0,02x 1,2+0,01x 108,0+£2,1xx 1,13+0,01x 15,24+0,02**

Eckepmy: *— p<0,05, — p<0,01; ** — p<0,001 6akpiray modvimeHr canrblcmulpeaHoa;
200 — p<(,001 o3apa canvicmoip2anoa
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2-KecTe

Enodek oTiji 6oiibIHIIA 6aKblIay TOOBIHBIH KYMBICHIBLIAPIHBIH KAHBIHAAFbI MHHEPAJABIK 3aTTAPABIH

MeJiepi

No EnOex otimi n Ca | Mg | XJIOPHOHBI | Poeiiopr. Fe

/1 MM/n MKKAT/n
1 3 xbUTFa JCHiH 32 2,4+0,08 0,8+0,02 96+2,0 0,90+0,06 11,14+0,04
2 3-5 xbua 28 2,6:£0,06 0,9+0,01 98+£1,5 0,96+0,08 13,440,02
3 6-10 >xbin 26 2,6+0,03 1,0+0,03 100+2,0 1,02+0,01 15,16+0,01
4 10 xpUIgAH KOII 23 2,7£0,02 1,2+0,02 108+1,8 1,2+0,02 18,2+0,05
Bapibirel, M+m 109 | 2,540,05 0,97+0,02 100,5+1,8 1,024+0,04 14,440,03

Enbex oTini OOMBIHIIIA MIHEPAIIBIK aTMacy KOPCETKIMTEPIiH Talay eHOeK oTim 3 XKbUIFa JeHiHT Ky-
MBICIIBIIAP TOOBIHAA OaKplaay TOOBIMEH CajbICTBIpFaHAa MarHUUAiH Memmepi 25%-Fa, OeiliopraHuKaNbIK
dochop — 11%-ra xone TemipaiH Memmepi 9%-Fa ken ekeHairi oenriti 6omasl (1-cyper).

25
I 11
9

3 MblnFa el

33

mCa mMg

3-5 Hbln

XNOoP HOHBI

6-10 H‘{blfl

-6

m PGefiopr.

I12 13

26

10 ¥KblNOaH Ken

Enber ¢

m Fe

eTini

1-cyper. XKympbic eTinine 6aitnanpicTel «OTMK» AK KyMbICIIBUIAPBIHBIH KAHBIHAFbI
MUHEPAIBIK 3aTTap MOJIIIEpPiHiH o3repici (+, -)

Enbex orimi 3-5 xbUIIBIK ToXiprOe TOOBIHIa Marauii Meniepi 33%-ra ken 0oJica, all KaJIFaH dJIEMEHT-
TepAiH (KaJBIUIIIH, XJIOp HOHBIHBIH, OefiopraHuKaiblK Gochop MEH TeMip/IiH) CEHIMCI3 TOMEeH ey TeH ICH-

OUACBIH KGpCGTTi.

EnoOek oTini 6-10 ®bLIAbIK TOKIpHOE TOOBIHA OaKblUIay TOOBIMEH CaBICTBIPFaH1a MArHUNIIH MeJIIIepi
30% (p< 0,001), 6etiopranukansik dochop 17%, xnop nonsl 10%, kanbimii 8% apThik. KaH capbiCybIHIaFbI
TeMip JIeHreli o3 neHrelineH 6%-Fa ceHiM/II TOMEH/Ie TeHACHIMACHIH kopceTTi (p<05).
KomOunarTtarel eqoek ot 10 xbUIIaH actaM TaxipuOe ToObIHIa OaKbLiay TOOBIMEH CajIbICThIPFaH 1A
Temip Menuepi 26%-ra, marauii — 17%-ra, xmop noHsl — 12%-ra xone kanbuuii — 8%-ra, Oeliopranuka-
1wIK pochop — 13%-Fa ceHiMIi apTKaHBI aHBIKTAJIBL.
IexTap GoibIHINIA HETI3T1 KOCIM KYMBICHIBUIAPBIHBIH KAHBIHIAFBI MHHEPA/IbI 3aTTAP/IbI TANIAY Ke31H/e
0akpuIay TOOBIMEH CAITBICTBIPFaH/IA OJIAP/IbIH ©3repYiHiH opTYPIIi JUHAMHUKACHIH aHBIKTAIIBI (3-KecTe).

3-kecTe
Hexrap ooiibinma «OTMK» AK Heri3ri kacin ;kyMbICIIbIIAPbIHBIH, KAHBIHAAFbI
MHUHEPAJABIK 3aTTapAbIH MoJIepi
Ne | 3eprrenynrinep | n Ca | Mg | XJIOpP MOHBI | Poeiiopr. Fe
MM/n MKKAT/n
1 | l-mex 48 | 3,2+0,02** 1,54+0,01%** | 119, 8£1,1*** | 1,46+0,01*** 20,4+0,02***
2 | 2-mex 63 | 2,7+0,02°° 1,43+0,02*%** | 124 8+1,0%*** 1,21£0,01 *°°° 18,0+0,03%**
3 | 3-mex 68 | 2,6+0,01 1,240,01 96,6+2,0%** 1,04+0,01 13,040,02***
4 | bakpuiay TOOBI 120 | 2,68+0,02 1,22+0,01 107,942,1 1,14+0,01 15,0+0,02
Eckepty: *— p<0,05, ** — p<0,01; *** — p<0,001 OakpiIay TOOBIMEH CaJBICTBIPFaH/IA;
000 — n<(0,001 e3apa canbICThIpFaHaa
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EH ynkeH e3repicTep Marauii eHIIPETiH 1-1leXTa aHBIKTAN/IbI, OH/Ia OaKblIay TOOBIMEH CaJIbICTHIPFAH/IA
temipaiH 33%-ra, Geliopranukaibik Gocopasiy 27%-ra, Marauiaig 25%-ra (p< 0,001) yiFarobl aHBIKTAJ-
TTBL.

Tutan TeTpaxJIOpUAIH OHAIPETIH 2-IeXTa KYMBIC iCTeHTIH JKYMBICIIBUIAPIBIH KaHBIHAA OaKbUIayMeH
canpICThIpFanna TeMmipaie 22%-ra, marHuimig 17%-ra, ximop wOHBIHBIH 16%-Fa koHE OeopraHMKaIIbIK
thocdopabra 6% -Fa ceHiMIi apTKaHBI OeNTiTi OOIIbI.

MunepanaplK 3aTTapAbIH KBTI ©3repicTepi TUTaH TYOKAChIH OHAIPETIH 3-11eX JKYMBICIIBUIAPBIHBIH
KaHBIHJIa aHBIKTAJIBI, oflapAa Oakpuiay TOOBIMEH CalbICTBIpFaHga TeMip MeH OeilopranukaibiK Gocdopasiy
12%-ra, xsop uoHbIHBIH 11% -Fa TeMeHmereHi anbIKTanab! (2-cypet). Kanaarel kanpiuil JeHreii ToMeHney
TEHICHIIUSACHIH KOpceTce, all MarHUi MeJIepi KaIbIIThl MOHIEP MeHOepiHae O0IIbL.

35 33
30 : 27
25
25 22
20 17 16
15
10 G

%]

-5 1-uex 2-uex ex

15 11 42 a2

m Mg B XNopHWOoHBbI Poeriopr. mFe

2-cyper. Lextap Ooiiprama «OTMK» AK-HBIH HETi3r1 Kocill )KyMBICIIBUIAPBIHBIH
KaHBIH/IAFbl MUHEPAIIIBIK 3aTTap/AbIH e3repici (+, -)

JKyprizinren 3epTrey KYMBICTApBIHBIH HoTHXeciHae aHbIKTanFan «OTMK» AK-HbIH Herisri Kacim xy-
MBICIITBIIAPBIHBIH, MUHEPAIIBIK MOPTEOECiHIH 63repicTepi IIaH MEeH XUMIUIBIK 3aTTapbIH IIIKi MyIIeepre,
xKacylia MeMOpaHachl MEH JKacylIaillllIiK KypbUIbIMIapFa YBITTHI dcepiHeH 00iysl MyMKiH. JKoFapeiga cu-
naTTajiFaH MUHEPAIBIK 3aTTap/blH e3repicTepi MUHepalAapAblH TOMEOCTa3Fa, aJanTaiis MeH KOMIIeH Ca-
U ypAicTepiHe OesiceHl TypJe KaThICaThIHABIFBIH fanenneiai. CeOebdi, KambIMii BEreTaTUBTI )KYHKE KY-
fieci MeH KaJIKaHIla MaHbl Oe3/IepiHiH )KYMBICEIHA PETTeYIIi acep eTeTiHi Oenrini. TuraH-maranii koMOnHa-
THIHBIH OH/IIPICTIK (PaKTOPIAPBIHBIH KEIICHI aTalMBIII KYpPhUIBIMAAPFA CTPECTIK 9cepi KAIBIUUIIIH CYIbIH
WIMaNbIK KOJDIOUATapMeH OaiIaHbICYbIH, JKacyllla MeMOpaHaIaPBIHBIH OTKI3TIIITITIH XKoHe KaHHBIH YIO XKY-
fieciHe KaThICYBIH peTTey KaOileTiH e3repTe OTHIPHIN, KaHAarbl KalbIUH JIEHreliHe BIKMan etemi. An KaH
capbICybIHJaFbl OeliopraHuKablK (ochop KalublMii aJMacybIMEH THIFBI3 OaillaHbicThl, D mopymeHiMeH,
TOPMOHJIAPMEH KOHE KBIIIKBIIIBIK-HETI3IIK JKaFIaiMeH peTTesiei. ATaaMbIIl KOPCETKIII KapKbIHIbI JICHE
eHOeri Ke3iHze, KaH KbICBIMBI apTKaHaa, Kanaarel CO2 Meniepi keOeiirenae yiratosl MyMKiH. Kan capoicy-
BIHJIaFbl KATHOHIAP TYPIHIErl MarHWil Melmiepi )Xyike KyHeciHiH KyHiMeH THIFbI3 OalIaHBICTHI, KOIITETCH
(hepMeHTTEep/IIH aKTUBATOPBI OOJIBIN TaObUTA L. ['UNOKCHs Ke3iHae GepMeHTTepIiH OSICeH NN TeXEITeH-
ne 0ocaybl MYMKiH.

Temip karanaszaiap, MepoKcHAa3anap, HUTOXPOMAAP CUSKTHl KypambIHIa TeMip Oap ¢depMeHTTepAiH
KypaMmbIHa Kipeai. baybip/a, cyliektepe ®KHUHAKTAIIBII, TUTIOKCUSTHBIH dcepiHeH 00CcaThUTybl MYMKiH. ACKOp-
OWH KBINIKBUTBI, PYKTO3a TEMIpJIiH CiHYiH apTThIpajbl. AKybI3 O6H MaiJIbIH KOIl MeJIIepi KoHe aHTHOHO-
TUKTEP TEMipIiH MeJIIepiH azaiitansl. Temip skeTiceyIinirined KaHa3bIK aypybl TYBIHAANHAbI.

Xsop noHbl KaH capbicybiHga Na, Ca, K, Mg xoHe T.0. sJieMeHTTEepAiH Ty3aaphl TYPiHIE Ke3Iecesi.
KpIIKBIIIBIK-HETI3IK KYH/IIH KaJIbIIITaCybIHIa, OCMOCTBIK TeIe-TeHIIKTE MaHbI3Ibl peJl aTkapaabl. Kopiia-
FaH OPTaHBIH TeMIIEpaTypachl KOTEPUITeH Ke3/1e ar3afarbl Cy OanaHCBIH peTTeili, TUIIOKCHUS Ke3iHae apTa-
T,
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Kopuvimobinosi

bi3 xyprizren 3eprreyiep HOTIKECIHAEe TUTAH-MarHWi KOMOWHATBHIHBIH HETI3T1 MEeXTaphIHBIH KYMBIC-
IIBUTAPBIHIA OCHI KOCIITOPBIHAAFE €HOCK OTiIiHe jKoHE KociOM THeciiriHe OaliaHbICTHl aF3aHBIH MHHEPAI-
JIBIK MOPTEOCCIHIeT1 ©3repiCTep aHBIKTAIIbI.

3uSHABI OHIIPICTIK (haKTOPIAPABIH KYMBICIIBIIAP OPraHU3MIHIH TOMEOCTa3blHa, aTall alTKaHaa MUHE-
PaNIBIK aTMacyFa ocepiH 3epTTey OCHI YaKbITKA ACHiH 3epTTEIMEreH aca MaHbI3Ibl Macese OOJBIN TadblIa-
Ibl. ATanMBIII 3epTTEYJICp OHMIPICTIK (aKTOPJIApAbIH KHUBIHTHIFBIHA YIIBIPaFaH >KYMBICHIBLIAPIBIH CHOCK
Karaaiiapbl MCH JICHCAYJIBIFBIH XKaKCapTy KOHIHJIET] IIapaiapbl 93ipiey YIIiH Kaxer.
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K.K. akuesa, I'.E. Canpikanosa, A.Il. Ilsiranos, P.C. BelicembaeBa,
H.)K. Xencukbaera, C. Kymapoexyisl, ['.JK. Kanenosa

I/I3yquI/le MHUHEPAJBHOI'0 CTaTyCa Opranuima paﬁoqnx OCHOBHBIX 1I€X0B
THTAHO-MAarHNeBOro KOMOMHATA

TuTaHo-MarHHeBOE MPOM3BOJACTBO KaK 4acTh METAIYPIUH XapaKTepHU3yeTcs 3HAUUTENbHBIM BBIACICHUEM
TeIlIa, IPUYEeM Ha BCeX 3Talax TEXHOJOIMYECKOro Ipouecca. MHorue ucciefnoBaTeny BbIIBUIN HETaTUBHOE
BIIMSIHAE MUKPOKIMMAaTa Ha (QYHKIMOHAIFHOE COCTOSHHE OPTaHOB U CHCTEM OpraHu3Ma 4eJoBeka. Bricokas
TeMIepaTypa Bo3ayXa B pa0OduX IOMEIICHUSIX HapyllaeT TepPMOPETYILIIMIO OpTraHu3Ma YelIoBeKa, COCTOs-
HU€ [IEHTPAJIbHON HEPBHOW CHCTEMBI, BBI3BIBACT 3HAUUTEIBHOE HAPSKEHUE HEPBHO-MBIIICUHOIO alapara.
HarpeBarenbHblif MUKPOKIMMAT YCHUIIMBAeT HETAaTUBHOE BO3JCHCTBUE HE TOJBKO TPYAOBOTO IIymMa, HO U
BPEAHBIX I'a30B, TOKCHUHBIX BEIIECTB B BO3JyXe, OCOOEHHO NMPHU MHTEHCUBHON MBIIIEUHOH paboTe, HEPBHOM
U 3MOIHOHAIFHOM HanpshKeHHU. Bes paboTa Ha KoMOHHATE BBIOMHAETCS B YCIOBUSAX BBICOKOH TeMIIEpaTy-
pbl, TEIUIOBOTO HM3JIy4YeHHMs, NbLierasoBbiaencHus. Kpome toro, mis pabotsl Tpebyercs dusuueckas cuia,
HaIlpuMep Ul OYHCTKH CMECHTEINs OT HIJaka M yHaleHHs Oocajlka U3 IUIaBUIbHOM meun. Ha BeimonHeHue
TPYIOBBIX 3a1aHui1 paboTHUKH TpaTaT 70 % BpeMeHHU B cMeHy. be3BoqHbIH pacTBOp KapHAUIUTA 3aIMBAIOT B
3NIEKTPOJIM3HBIE YCTPOHCTBA. 31eCh pab0TaIOT NIEKTPOIU3EPHL, KOTOPHIE CIIUB KapHAIUIUTA IPOBOJIST Ha pac-
cTossHuU 1,5-2,0 M OT TEXHOJIOTHYECKUX IIPOLIECCOB U IOABEPraroTCs BO3ACHCTBUIO KOMIIIEKCA TOKCHUECKUX
BemecTB. [IpoBeneHe 3THX paboT CONPOBOXKIACTCS 3HAUUTEIBHBIME (DH3MIECKUMH Harpyskamu. ['mrueHu-
yeckoe 00cIesoBaHNe BO3JyXa B OCHOBHBIX OT/AENICHUSX IPOU3BOACTBA THTAHA M MArHUS BBISBUIIO LEJBII
KOMIUIEKC ra3000pa3HbIX BEHIECTB, MpHYeM KoHIeHTparmsa ux npepbimaet [1JIK B necarku pas. B murepaty-
pe KOJIMYEeCTBO paboT O BIMSHUM BPEAHBIX KOMIOHEHTOB IPOM3BOACTBA MArHUS M TUTAHA U UX COCTUHEHUI
Ha OpranusM Heboubinoe. CymecTBYIOMUE yCIOBUS TPy/Ja Ha IPOMU3BOACTBE TUTAHA I MarHUs OTPHUIATEIIHHO
CKa3bIBAIOTCS HA 3]I0POBbE PAOOTHUKOB. Y PaOOTHUKOB BEAYLIMX CHELUAIbHOCTEH 3TOr0 IPOU3BOACTBA Ya-
CTO MOBPEXKIAIOTCSI OpraHbl IbIXaHWs, HAOMIOAIOTCs M3MCHEHHSI B HEPBHOW M KOCTHOH cHcTeMax. Y pabo-
TAIOLIMX Yalle BCTPEYaroTCs HecrenupuIecKre 3a00JieBaHus, TaKue KaK TPHIII, OCTphIe 3a00JIeBaHUs BEPX-
HUX JIBIXaTeNBHBIX ITyTel, 3a00JeBaHMs JKETyJOYHO-KHIIEYHOTO TPAKTa, OTIOPHO-IBUTATEIFHOTO alapaTa u
KOXH.

Knrouegvie cnosa: paboune OCHOBHBIX IEXOB, MOKa3aTeNId MHHEPAIbHOrO OOMEHa, BPEAHBIC KOMIOHCHTHI
HPOM3BOJICTBA, 30POBbE PabOYNX.

K.Zh. Dakieva, G.E. Sadykanova, A.P. Tsyganov, R.S. Beisembayeva, N.Zh. Zhensikbayeva,
S. Kumarbekuly, G.Zh. Kalelova

Study of the mineral status of the organism of the workers of the main workshops of
the titanium-magnesium combine

Titanium-magnesium production, being a sub-branch of metallurgy, is characterized by significant heat emis-
sions at a number of technological stages. Numerous studies indicate the adverse effect of the microclimate
on the human body. High air temperature and intense radiation cause a significant strain of thermoregulation,
the state of the central nervous system, neuromuscular apparatus. The heating microclimate aggravates the
negative impact of not only industrial noise, but also harmful gases, toxic substances contained in the air, es-
pecially when performing intensive muscle work, nervous and emotional stress. Labor operations are carried
out in conditions of high temperature, heat emission, dust and gas emission. In addition, the work requires
physical efforts to clean the mixer from slag and extract sludge from the melting furnace. In a shift, workers
spend 70% of their time performing labor operations. Anhydrous carnallite melt is poured into the electrolyz-
es. Here work electrolysis adjusters, electrolysis vacuum cleaners, anodizes, chlorinators, who during the dis-
charge of the melt are 1.5-2.0 meters from the open surface and are exposed to radiant heat, aerosols of mag-
nesium, its oxides, magnesium chloride. The operation requires considerable physical effort. Hygienic studies
of the air environment in the main workshops of titanium - magnesium production have shown that toxic
chemicals are contained in the air of the working areas of the main workshops: sulfur dioxide, hydrogen chlo-
ride, magnesium chloride. The concentration of these substances often exceeds the permissible level by sev-
eral dozen times. There are few works in the literature on the effect on the body of harmful components of the
production of magnesium and titanium and their compounds. The existing working conditions adversely af-
fect the health of workers. Workers in the leading specialties of this production often have respiratory organs
damaged, and changes in the nervous and skeletal systems are observed. Nonspecific diseases are more com-
mon, such as influenza, acute diseases of the upper respiratory tract, diseases of the gastrointestinal tract,
musculoskeletal system and skin.

Keywords: titanium workers of the main workshops, indicators of mineral metabolism.
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Hoswrii Bux poxa Eumerus Meigen, 1822, (Diptera, Syrphidae)
u3 Bocrounoro Kaszaxcrana

B 2021 r. B x01€ paboThl O U3y4YeHHUIO 3HTOMO(DayHBI ['0Cy1apCTBEHHOTO HAIMOHAIFHOTO IPUPOTHOTO Tap-
ka «Tapbarataii» B 10)kHOM oTpore xpedra TapOararaii B ropax Kapabac Obl1 0OHapyXkeH B Iaydbel ceTH
camen Myxu-xypuanku (Syrphidae) poga Eumerus, kotopslii B HacTosIeit paboTe omnrcaH Kak HOBBIA BU E.
kolovi sp. n. Camer onmceiBaeMoro Buja Omus3ok camiy E. longitarsis Peck, 1979, oT kotoporo oTian4aercs
pacIoyIoKEeHHEM I71a3 ¥ II1a3K0B, (POPMOH YCHKOB M HATMYHEM ITPOJIOIBHBIX ITOJI0C HajJleTa Ha CPEeJHECTINHKE.
Knioueswie crnosa: Eumerus, Syrphidae, vossiit Bin, Bocrounsiii Kasaxcran, Tap6araraii, Kapabac, s3HTOMO-
(ayHa.

Beeoenue

Myxu-xypuaiku (Diptera, Syrphidae) — oana U3 caMbIX MHOTOYKMCIIEHHBIX B BHIOBOM OTHOIICHHH
TPYII U3 CEMEUCTB ABYKPBUIBIX; paclpoCTpaHeHbl BcecBeTHO. B MupoBoii hayne onmcano 6onee 6000 Bu-
noB, B [laneapkTrke — Gosnee 1500. Myxu MaJeHBKHX M KPYIHBIX pa3MepoB (0T 3 70 25 MM), Teo yaile
YepHOe WJIM YEpPHOE C KEIATHIMU ISITHAMH WIH I0J0CaM{, MHOTHE HAlIOMHHAIOT 110 BHELIHEMY BUAY IT4ET,
mmereid, oc. imMaro oObIYHO BCTpEYalOTCsl HA LBETYHIMX PACTEHHSX, MUTASCh HEKTAPOM M MBLIBLION, SIBIIS-
torcsi onbutnTensMu. OONanaloT MaHEeBPEHHBIM MMOJIETOM, YacTO 3aBHCAIOT B Bo3Ayxe. [luTaHue NUYMHOK
OYEHb Pa3HOOOPA3HO: MHOTHE BH/IbI XHUIHBIC, YHUUYTOXKAIOIINE MEJIKUX BPEAHBIX HACEKOMBIX; UMEIoTCs (u-
To(ary, Bpensne TyKOBUUHBIM KynbTypaM. [lpyrue Buabl pa3BUBalOTCS B HABO3€, B THUIOLICH ApEBECHHE
U TpyXe JyTes JepPEeBbeB, B MACEKe; B THE3aX OC U MMYel, B MypaBeitHuKkax u T.1. [1].

Bonpimoro 6uonoruyeckoro nporpecca B Ilaneapkrike 1ocTurian cup@uasl, TMIMHKA KOTOPBIX 0OUTa-
10T BHYTPH JIKCThEB, CTeOIEH, KOpHEH | JIyKOBHIl TPaBIHUCTHIX pacteHuid [2]. K takum ¢urodaram oTHO-
CHUTCS OJIMH M3 CaMBIX OOJBINKX 110 YHCITY BHAOB pox — Eumerus Meigen, 1822. B Tlaneapkruke B 1988 r.
obu10 oT™MedeHo 140 BuoB poja [3]. C Tex mop 4mciio ONMMCAHHBIX BHIOB 3HAYMTENILHO YBEIHYMIOCH. TOJb-
ko B mpenenax LlenrpansHoit Aszun (Kuprusum, Tamkukucrana, TypkMeHnn U 10kHO# yactn KazaxcraHa)
n3BecTHO 54 Buna [2].

OmnwchiBaeMbIli B JTaHHOW paboTe HOBBIA BHJ OTHOCHTCS K MOATpYIe BHAOB Eumerus binominatus
Hervé-Bazin, 1923, [4] u sBisiercst Tpetbum uist LlenTpansHo#t A3uu mocie onucandbix A.A. Illtakens6ep-
rom [5] u JI.B. TI3k [6] u3 3T0# OATPYIIIIBL.

Eumerus kolovi Zlatanov sp. n.

Mamepuan. Tonorun: &, 22.05.2021, Bocrounsiii Kasaxcran, xp. Tap6araraii, ropel Kapabac,
46°49'36.6"N, 82°4220.2"E, 749 M Hag yp. M. (cbopmmk C. Konos). TunoBoi sx3eMIUIsIp XpaHUTCA B KOJI-
nekuu Mucruryra 3oonorun KH MHuBO PK, r. AnmaTtsl.

Onucanue. Camenl. [ o106a. I'maza B TYCTBIX JUIMHHBIX CEpPEeOPUCTO-0EIBIX BOJIOCKAX, pa3/ieieHbl Mpo-
MEXYTKOM 4yTh OOJIbllie AuameTrpa riaska (puc. 1). Jlumo, 106, TEMEHHOW TPEYroJbHHUK M 3aTHUIOK YepHBIE,
B MEJIKOH MyHKTHUPOBKE, ciabo Onectsmue, 0e3 HaJeTa, B TYCTBIX OTHOCHTENBHO JJIMHHBIX BOJIOCKaX, Mepe-
XOJSIIUX 32 TEMEHHBIM TPEYrOJBLHUKOM B CBETIIO-CEpble. 3aThIIOK TAaKKE B CEPhIX BOJIOCKax. JIMIo moj
YCHKaMU HE pacIlupsiionieecs: KHU3Y, Kpast TJia3 napauiesibable. Bee WIeHNKH YCHKOB YepHbIe. 3-i WICHUK
OTHOCHUTENILHO HEOOJBILON, NMapaieIbHO-CTOPOHHHM, HECKOJBKO YIJIMHEHHBIH, C TYIBIM 3aKpyTJIEHHBIM
BEPXHHM M MPHOCTPEHHBIM HW)KHUM yTiamH; ¢occeTa 3aHuMaeT okoio 1/5 ero miomanu (puc. 2). 2-i uie-
HUK ¢ OypbIM TepelHUM KpaeM C BHyTpeHHeH CTOpoHbI. Ero BeHTpaibHbIE BOJIOCKH HE JUIMHHEE BBICOTHI
uyneHnka. HapyxHo-narepaibHble BOJIOCKH 1-TO YiIeHMKa HECKOJBKO JJIMHHEE ero MIMpHHBL Bojocku uep-
Hble. [ 1a3ku pacronioxkeHbl B BUJIE PaBHOOEAPEHHOTO TPEYTOIbHUKA, PACCTOSHUE MEXKAY 3aJHUM M Iepel-
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HoBsbit BUA poga Eumerus Meigen, 1822, (Diptera, Syrphidae)...

HUM TJIa3KOM YyTh MEHBIIIC WA PABHO PACCTOSHUIO MEXIY 33JTHUM TJIa3KOM U OJNMKAWIINM K HEMY BepX-
HHM yTJI0M T1a3a (puc. 1).

Pucynok 1. Eumerus kolovi Zlatanov sp. n. T'onoa camiia, BUA CBEpXY

Pucynox 2. Eumerus kolovi Zlatanov sp. n. 3-ii uieHuK J€BOTO yCHKa caMIiia, BUI COOKY

I'pyow. YepHast, OTHOCUTEIBHO cl1abo OiecTsiias, rycTo MyHKTHpoBaHHast. CpeaHecInHKa MeJUAIbHO C
IBYMs CJ1a003aMETHBIMH OTHOCHUTENBHO Y3KHMH IPOJOJIBHBIMHU IIOJIOCAMHU TYCKJIO-CEpOro HajeTa, MOYTH
JOXOJSIINMU JI0 CePEANHBI PACCTOSHUS MEXIY IOIEPEYHBIM [IBOM H IIUTKOM (SK3EMIULIP «HECBEXKHI»: B
YMEPUIBJICHHOM COCTOSIHMM HCKOTOPOC BPEMA HAXOOUJICA B H€6HaFOHpI/IﬂTHI)IX YCIOBHUAX. HOC‘)TOMy B pec-
QILHOCTH, BEPOSATHO, MOJIOCH HA MEepeTHECITUHKE OoJiee YeTKUE, HANleT CBETIbIi); B I'YCTBIX JUIMHHBIX CBET-
J0-cepbIX Bosiockax. IIIUTOK ¢ pacmosoeHHBIM BIOJIb 33JHETr0 Kpas rpeOHEM CO Cilerka 3arHyTol BBEpX
KpOMKOﬁ, B MVIMHHBIX CBETJIO-CEPBIX BOJIOCKAX, IO 60KaM — B YCPHBIX. HJIeBpI)I B YCPHBIX CTOAYHUX BOJIOC-
Kax. Me3oIuieBpsl B BEpXHEH YacTH K3aJId M MTEPOIUIEBPHI 10 BEPXHE-33IHEMY Kparo B CBETIO-CEPHIX BO-
JIOCKax.

Kpoinvs. Tlpo3paunble, nTepocTurMa xenropatas. JKHIKH TEeMHO-Oypble, CBETJICIOIINE K OCHOBAHHIO
kpbUta. JKunka Ra+s ymepenHo u3orayta (puc. 3). Kppiio moiHOCThIO MOKPBITO MUKPOTpUXHAMHU. KocTas-
HbIE€ LIETUHKHM YepHBIC. 3aKPBUIOBBIC YEIIYHKH JKEITOBaTO-0€emble, ¢ OeslechIMi pecHUYKaMH. JKyxoKkaibia

CBETIIO-OypHIE.

Pucynok 3. Eumerus kolovi Zlatanov sp. n. Kpsuto camiia

Hoeu. benpa Bcex map HOT 4epHbBIE C XKeJITOBAaTO-Oypoii BepmnHoi. [lepentue u cpeanue Oeapa B KO-
POTKHX YEPHBIX MPHIIETAIOIINX BOJIOCKAX CIIepeH, ¢ 0axXpOMOH JITMHHBIX, PEBBIIIAIONINX IUPUHY Oenep,
CTOSTYMX YEPHBIX BOJOCKOB c3aau. Ha mepegnmnx Oeqpax 3TH BOJOCKH C 3arHYTHIMHU KIIEpeId KOHIIAMU, Ha
CPEeIHUX — B OCHOBHOW ITOJIOBUHE C U3BUTHIMH, OJINKE K BEPIIMHE C 3aTHYTHIMH KIIEPEIN KOHIIAMH. 3aTHUE
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Oenpa ATMHHBIC TOHKUE, C PACIIMPEHUEM B OCHOBHOM TPETH, B KOPOTKUX MPUIIETAIONINX CBETIBIX BOJIOCKAX.
Bepmmanas nonoBuHa 3aaHUX Oefiep ¢ peAKUME KOPOTKUMHU YEPHBIMH IUTTHKAMH C HIDKHEH CTOPOHBI.

Ilepennue u cpemnue roieHu Oypble — B OCHOBHOM, YEpHBIE B BEPIIMHHON MOJIIOBHHE, BEPITUHBI OY-
pbie. [ToKpBITH MONyNIPHUIIETAIOIIMME BOJIOCKAMH, CBETJIBIMUA Ha Oypol MOBEPXHOCTH, YEPHBIMU Ha YEPHOU.
3amHMe TOJeHH AIUHHBIE, C OTHOCUTEIHHO PE3KMM M3THOOM B BEPIIMHHOW TPETH; OypOBaTO-KENThIE C Yep-
HBIM TTOTYKOJIBIIOM B BEPIIMHHON MTOJIOBHHE, OXBATHIBAIOIIEM T'OJIEHh CHU3Y W MPOCTHPAIOIINMCS OT MecTa
Hayvana u3ruda 0 cepeTuHbl PACCTOSHUS MEXTy HUM W BEPIINHON TOJICHH.

[lepennue u cpeaHue Nanky YepHbIE, UX |-€ YWICHUKHU B OCHOBAaHHH Oypble; MOKPBHITHl KOPOTKHMHU Yep-
HBIMH TIPUJIETAIONINMH BOJIOCKaMH, Ha HIDKHEH MMOBEPXHOCTH — MONyNpUIIeraromuMu OypbiMu. OCHOBHBIE
WICHWKH 3aJHUX JIAMIOK TEMHO-Oypble, IMOYTH YepHbIe, BEPIINHHBIE — YEpHBIe. 3aJHUE JANKA TOHKHE H
JUTMHHBIC, UX JUIMHA 3HAYMTENILHO MPEBBIIIACT JIHHY TOJICHU: UX COOTHOIIeHHE pumepHo 1:1,4 (puc. 4).

Pucynoxk 4. Eumerus kolovi Zlatanov sp. n. 3amusist 1eBast Hora camiia, Buja cOOKy

bprowrko. Y nimmHEHHOE, CyKaroleecs K BEpIIUHe, YepHOoe, OJecTsiiee, TyCTO MyHKTUPOBaHHoe. 2-1, 4-
I TEPruThHl C MOyJYHHBIMH MSTHAMHU O€oro Hajera. 2-i TepPruT JIaTepalbHO B JUIMHHBIX CTOSYUX CBETIIO-
CCPBIX BOJIOCKAX; BOJIOCKH Ha TEPIryUTaAX MOJYIIPUIKATBHIC, HA IIATHAX HAJICTA CBCTJILIC, HA OCTaJILHOM IMOBCPX-
HOCTH — 4epHble. CTEepHUTHI MOJTHOCTHIO B YEPHBIX BOJIOCKaX. 3aJHUN Kpail 4-ro cTepHHUTa C JyTrOBHIHOM
BbIpe3KOi (puc. 5). 8-if cTepHUT YepHBIiA, OICCTAIINIA, B JIMHHBIX CTOSYMX YEPHBIX BOJOCKAX. | UIOMUTHiA
KaK Ha pUCYHKe 6.

Pucynoxk 5. Eumerus kolovi Zlatanov sp. n. 4-ii crepuut camia

Pucynok 6. Eumerus kolovi Zlatanov sp. n. Tunonmruii, Bug c6oky
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HoBsbit BUA poga Eumerus Meigen, 1822, (Diptera, Syrphidae)...

Hnuna tena 11,5 Mm.
CaMka He U3BECTHA.

Obcyorcoenue

Hannsnii Bux 6nuzox Eumerus longitarsis Peck, 1979. Jlns ynoOcTBa cCpaBHEHHS BaKHEHIIMX MPHU3HA-
KOB 3TOTO BHJIA C OIIMCAHHBIM PaHEe OHU CBE/ICHBI B TAOJHILY.

Tabnuma

OcHoBHbIe pa3anuus Mexay camuamu Eumerus longitarsis Peck, 1979,
u Eumerus kolovi Zlatanov sp. n.

Eumerus longitarsis Peck, 1979 Eumerus Kkolovi sp. n.
I'naza conpukacarorcs B OHON TOUKE I'ma3a pa3geneHsl MPOMEXKYTKOM 9yTh OOJIbIIe
JMaMeTpa IiIa3ka
I'ma3ku pacmosioKeHsl B BUIE PABHOCTOPOHHETO | I'71a3ku pacronokeHsl B BUAE PaBHOOESAPEHHOTO

TPEYroJbHUKA TpPEeYroJbHUKA
3-i1 YICHUK YCHUKOB C TYIBIM BEPXHHUM U OCT- 3-i1 YIeHUK YCHUKOB MapauICIbHOCTOPOHHUH, He-
PBIM HIDKHUM YTJIaMU, IJIMHA €TO0 [MOYTH paBHA | CKOJIBKO YAJUHEHHBIH, C TYIBIM 3aKpYTICHHBIM
mmpune (cum. Tk, 1979 (puc. 2)) BEPXHUM U IPUOCTPEHHBIM HUKHUM yTJIAMU;

(doccera 3aHMMaeT 0koJ10 1/5 ero miomanu
CpennecniHka 03 poAOIbHBIX Mojoc 6enoro | CpeaHecnHKA MeIUaIbHO C ABYMs ciabo3amer-
HaJiIeTa HBIMH OTHOCUTECJIbHO Y3KHUMMU IIPOJAOJIHbHBIMHU I10JI0-
CaMH TYCKJIO-CEPOTr0 HaJeTa, HOYTH JOXOIAIIUMHU
JIO CePE/IMHBI PACCTOSHHS MEXKTy ONEePEYHBIM
[IIBOM U I[UTKOM

Omumonoeus. Bua Ha3BaH UMEHEM M3BECTHOTO KazaxcTaHCKoro sHTomonora Ceprest Biagnmuposuua
KomnoBa, 00Hapy>KHBIIETO HACEKOMOE.

Paboma evinonnena npu ¢unancosoii noooepcke Komumema nayku Munucmepcmea nayku u evicuie-
2o oopazosanus Pecnybnuxu Kasaxcman (mema APO9259987 «Oyenxa pasnoobpasus (ayHvl HAceKoMbIX
20CY0apCmeeHH020 HAYUOHATIbHO20 NpupoOHo2o napka «Tapbazamaiiy, ee MOHUMOPUHZ, COXPAHeHUe U
VCMOUMUBOE UCNONb308AHUEY).
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B.B. 3naTtaHoB

b.B. 3maranos

HIeireic Kazakeranubing Eumerus Meigen, 1822 (Diptera, Syrphidae)
TYKBIMAACBIHBIH KaHa TYpi

Maxkamana 2021 xbuiel «Tap6araTaity MeMileKeTTiK YITTHIK TaOMFH MapKiHiH SHTOMO(ayHackH 3epTTey Oa-
priceiHna TapOarartail )KOTacBIHBIH OHTYCTIK cinemaepinzeri Kapabac TaybHIOa, epMEKIIiHIH TOPBIHAH Ta-
ObUIFaH BI3BIHIAYBIK MIBIOBIHHBIH (Syrphidac) EUMErus TyKeIMIachIHBIH aTabiFel xaHa Typ peringe E. kolovi
sp. n. cumartanasl. CunmarranFad TypaiH atansirsl E. longitarsis Peck, 1979 typine ykcac, Gyn TypaeH
afBIPMAaIIBUIBIFEL K631 MEH Ke3LIeNepiHiH OpHAlIacybIH/Ia, MYPTIIATaPbIHbIH MILIiHIHIC KOHE OPTAaHFBI apKa-
CBIH/IaFbI OOMIIBIK JKOJIaFbIH/IA TaKThIH 0ap OOoMybIH A,

Kinm co30ep: Eumerus, Syrphidae, sxana typ, lLIsireic Kasakcran, Tap6araTaii, Kapabac.

B.V. Zlatanov

New species of genus Eumerus Meigen, 1822 (Diptera, Syrphidae)
from Eastern Kazakhstan

In 2021, in the course of work on the study of the entomofauna of the Tarbagatai State National Natural Park
in the southern spur of the Tarbagatai Ridge in the Karabas Mountains, a male of hoverfly fly (Syrphidae) of
the genus Eumerus was found in the spider web, which is described in this paper as a new species E. kolovi
sp. n. The male of the described species is close to the male of E. longitarsis Peck, 1979, from which it differs
in the location of the eyes and ocelli, the shape of the antennae, and the presence of longitudinal plaque
stripes on the mesonotum.

Keywords: Eumerus, Syrphidae, new species, East Kazakhstan, Tarbagatai, Karabas.
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Mopddosornueckas naMeHunBocThL Tulipa tarda Stapf B MHTpoAyKIIMOHHBIX
MOMYJISIHMUAX PA3JIHYHBIX MPHPOIHBIX 30H

PaccmoTpeHsl pesyiapTaThl Mopdonornueckoit namenunoctu Tulipa tarda Stapf B HHTpOIYKIHOHHBIX MOMY-
JSIIUSIX OOTaHMYECKHX caZioB Tpex cTpaH: Kazaxcrana (r. Anmarer), Keiprescrana (r. bumkex) n Ykpausst
(r. XappkoB). Ha ocHOBaHNHM MHOTOJIETHUX HaOJIOICHUH JOKa3aHO, YTO OH SIBJISIETCS HanOoJiee MepCIeKTHB-
HBIM TIPEACTaBUTENEM AUKOPACTyIIUX TIONbIaHOB KazaxcTaHa sl KylIbTHBUPOBAaHUS B PA3IMYHBIX 30HAX
CeBepHoro nomymapusi. BeIIBI€HO, 4TO MOP(OIOTHIEeCKHe MapaMeTphl TeHEPAaTHBHBIX 0COOEH 3aBUCAT OT
reorpauIecKOro MoJOKEHUSI MECTHOCTH, KIIMMAaTHIECKUX YCIOBHH U THIA 1MOYB. Jl0OCTOBEpPHOCTH pe3ybTa-
TOB TOATBEPXKIAETCA TE€M, YTO HAOIIOJCHUS MPOBOJMINCH B OJUH H TOT K€ TOJ 110 SAMHON METOIMKE U Ha
JOCTATOYHOM JUISI CpaBHEHMs KoJimdecTBe Marepuana. Hanbonee opurnHanbsHbele JaHHbBIE MMOTy4YeHbl B bora-
HHYECKOM caly XapbKOBCKOTO YHHBEPCUTETa, TJe MO HaOJIoJeHHEM HaXOAATCS TPH IOMYIIIUA Pa3HOTO
MPOMCXOXKJCHUS, OTIMYAIOLINECs YCIOBUSAMM BhIpamuBaHus. 1o KOIMYECTBY LIBETKOB U JIUCTHEB I'€Hepa-
THUBHBIX 0CO0€il caMoe MOIIHOE Pa3BUTHE OTMEYEHO B MOIYIIIMU C NEPHOJNYECKUM BBIKAITBIBAHUEM JIYKO-
BUII U CTAaOMJIBHBIM arpOTEXHUYECKUM YXOJO0M. 3/1ECh K€ Ha 3a0pOILIEHHOM YJacTKe Te )K€ MOP(OIOTHIECKIe
MOKa3aTeNll CXOJHBI C TAKOBBIMU B KOJUIEKIMAX TT. ANIMaThl U Bumikeka. YcTaHOBIEHO, YTO HUCCIEAYEMBIH
BHUJI OTJIMYAETCS BHICOKMM YPOBHEM aJaNTally, YCIEHIHO HaTypalu3yeTcs, 00pa3yeT caMOCEBHbIEC MOIyIIs-
IIMM Ha Ta30HaX IyTeM CaMOINIPOHM3BOJIBHOTO 3aHOCA ceMsH. Jloka3aHo, 9TO TeMIepaTrypa, BIaKHOCTh BO3IY-
Xa, CyMMa OCaJIKOB ¥ JJOJITOTa JHS B Pa3HBIX PErMOHAX BHIPAIIMBAHUS MEHBIIE BIUSIOT Ha MOP(OIIOTHIO BU-
Jla, 4eM MEePUOIUUECKOE BBIKANBIBAHUE U arPOTEXHUYECKUH yXOoJ.

Knroueswie cnosa: Tulipa tarda, uatpoaykuusi, 60TaHHYECKUiA caj, MOpdOIOrusl, TeHepaTHBHAs 0CcO0b, IO~
YIS IHSL

Beeoenue

OnHMM U3 BOXHEHIIMX METOJIOB COXPaHEHHS TEHETHUECKOro pa3Hoo0pasus pacTeHH, 0COOCHHO pel-
KHX BUJIOB, SIBJSIETCS KYJIbTHBUPOBaHHE MX B OOTAaHMYECKHX cajax. MccienoBaHWe pacTeHHid B YCIOBHUSIX
HMHTPOIYKIIUH Ta€T BO3MOKHOCTD BBISICHUTD JIETAIM UX OHOJIOTHH, B YaCTHOCTH, CIIOCOOOB ¥ HHTCHCHBHOCTH
Pa3MHOXEHUsI C LENbIO MOCIIEAYIONIEr0 TUPAKUPOBAHKS ISl TPAKTHYECKOTO MCIOJIb30BaHus (03e/ICHEHHE,
pacimpeHne KOJUICKIIMOHHBIX (DOHIOB, CO3/IaHNE IEMOHCTPAIIMOHHBIX YYaCTKOB), @ TIIABHOE — BO3MOKHOU
pe-MHTPOIYKIIMH, BO3BPAILCHUS B MECTa, TJIe OHH paHee IPOU3PACTAIIH.

[TepBooYepeTHBIMH OOBEKTAMH MOOOHBIX MCCIICIOBAHHMN JTOJDKHBI OBITH PEIKHE, COKPAIIAIOIIHEC B
YUCJICHHOCTH U 3HJEMUYHbIC BUbI. Cpely MpeACTaBUTENICH CpelHea3naTckoi (opsl HanboJee UHTEpEC-
HBIMH ¥ IICHHBIMHU SIBJSIFOTCS AuKopactyiue Tronbianbl (Tulipa L., cem. Liliaceae), mis kotopeix FOxkHbIi
Kaszaxcran u npuieraromiue pernonsl CpenHeil A3un sSBIISIOTCS IIEHTPOM TPOUCXOKICHUS. ¥ BHOBOTO Pa3-
HOOOpasust [1]. CaMbIM TOMYJIAPHBIM U IIMPOKO PACIpPOCTPAHEHHBIM B KYJIBTYpE 10 BCEMy MUpY U3 42 Ka-
3aXCTaHCKHUX TPEACTaBUTENEH JaHHOTrO poa seisercs Tulipa tarda Stapf, koTopbrit BEICOKO 1eHHTCs O71aro-
Japsi paHHEMY [[BETECHHIO, HCKIFOUMTEILHON TEKOPATUBHOCTH M BBHICOKOMY KOI(P(HIIHEHTY BEreTaTHBHOIO
pa3muoxenwust [2, 3].

DTOT BH/] OTIHYAETCS BHICOKOH MJIACTHYHOCTBIO M a/IalITAIMOHHBIMI BO3MOXKHOCTSIMH TIPH BbIPAIIHMBA-
HUH B KyJbType, MOITOMY NPECTABIISACT HHTEPEC M3ydeHHE ero MOP(OIOrHIecKoil M3MEHYHBOCTH B pa3-
JMYHBIX PETHOHAX M YCIOBHSX KyJIbTHBUpoBaHHA. K TOMy ke HEOOXOJMMOCTh OXPaHbl 3TOTO BH[A, 3aHE-
cenHoro B Kpacuyto kuury Kaszaxcrana [4], He MO3BOJISIET W3y4aTh B MPHPOJIE ICTAIN OHTOTCHE3a U BIIHs-
HHE OTYYXK/ICHHsI TeHEPATHUBHBIX TOOETOB HA COCTOSHHE TOIMYJISIIMU B OCIIEAYOIIHE To/Ibl. MHOTHE M3 3THX
BOITPOCOB yJIA€TCS Pa3peLINTh HA OCHOBE M3YUCHUS BUA B KOJUICKIIUIX.
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A.[. ToneHoBa, A.A. ViBalwleHko n ap.

Memoowvt u mamepuanst

Hammm MHOTONIETHHE HCCIeIOBAaHHUS TPOBOIMINCH B MHTPOTYKITMOHHBIX MOMYJSIHASX KOJUIEKIUH OoTa-
HUYECKHX CaJI0B TPEX CTPaH:

1. Kazaxcrana (r. Anmatsl, MTHCTUTYT OOTaHMKH ¥ (UTOMHTPOAYKIHMH; HaTypaln30BaBIIasiCs MOMYJIs-
IS Ha 3a0pOIIICHHOM YYacTKe PeIKUX pacTeHHH mocaaku u rocesa; A.A. Marenko, 1988—1989 rr.);

2. Keipreizckoii Pecriyonmku (r. bumkex, HUW Borannueckwii cang um. 3. I'apeeBa HAH KP; komek-
uus U.B. Tlomosoit);

3. Ykpauns! (XapbkoB, borannueckuii caa XapbKOBCKOTO HalMOHANBHOTO yHUBepcuTeTa uM. B.H. Ka-
pasuna; koymeknusd H.H. Anexunoit u A.A. Anexuna).

I'eorpaduyeckoe MOIOKEHHE TOUYEK UCCIIEAOBaHUS Ha (OHE MHTPOAYKIIMOHHOTO apeaia T. tarda, co-
CTaBJICHHOTO HaMH paHee Ha OCHOBE JIMTEPATYPHBIX CBEJCHUI M JaHHBIX CalTOB [5], MpeacTaBieHoO Ha pu-
cyHke 1.

DuHAABARR

o A g 0 ¢ 7 okt

Belmxog‘ \ 9 ¢
Kanapsa
Q’ Mos‘owa 9. $
- | ePMEHNA Yxpam.\v 9 Kasa ¥ 4= -
= - Opanynn ™ ¢ Q Morronus o
3 Wranma v
Coeantenn > Wenanna . inl

WraThl AMepnan, CesepHan 4acTh Typuns Kntah 10xHas
ATnaHTnyeckoro . Wpax Adranmctan g Kopea
oxeaHa Yo
Anmup Nuswn EMNET 2 ) Nakucran
Mexcuxa 81{’1::;:89! WHaun

waeane

Pucynok 1. Toukn ucciaenoBaHni aBTOPOB (OTMEUCHBI KPACHBIM)
Ha ()OHe MHTPOAYKLIHMOHHHOTrO apeana T. tarda

B Bboranmueckom camy r. XapbKoBa, crapeiiiieM B YkpanHe (ocHOBaH B 1804 r.), B oTZIEN€e IIBETOYHO-
JIEKOPaTUBHBIX PACTEHHI CO3/]aHa U camasl KPYITHasi KOJUIEKIHs pooBoro komiuiekca Tulipa us 48 Buaos u
330 copros [6]. B borannyeckux camax rr. Anmathl U buiikeka, yupexaeHHbIX B 30-¢ I'T. MpOoIuIoro Beka,
Ha CETOIHSIIHWN IeHb KOJJIEKIMS TIOJBIIAHOB MpeacTaBieHa Bcero 15-20 sumamu u 40 copramu [7-11].
Panee B Kazaxcrane nponuiu riepBudHbie ucnbitanus 30 kazaxcraHCKUX U O6onee 10 HHOPaiOHHBIX BHIOB —
B ['maBHOM OoTtanuueckom canxy AH Ka3z CCP (r. Anmater) B 1989-1991 rr. paspabarbiBajiach OT/IE/IbHAS
TeMa 110 W3YYCHHUIO TUKOPACTYIIUX TrOJbIIaHOB Ka3axcTaHa ¢ mpHBICYCHUEM COTPYIHUKOB MepudepuitHbIX
OotaHnuecknux camoB — Antaiickoro, YKe3kasranckoro u Kaparanmuuckoro [12, 13]. beumm co3manbl wH-
TPOAYKIIMOHHBIE TMOMYJISIMHA, B TOM YHCIIE ¥ CEMEHHOTO TIPOUCXOKJICHHSI, 3 KOTOPHIX B I'. ATMaThl Ha 3a-
opomenHoM ¢ 2000 . ydacTke coXpaHuia HATypaJnu30BaBIIasICs MOMYJISAIMs Hauboee ycroiunBoro T. tar-
da. DTo Mo3BOJIAET IO CHX TOP MPOJIOIDKATH HAOIIOACHHS 10 JaHHOMY BH/Yy U CPAaBHHUBATh HAIIK PE3yJIbTa-
THI C aHAJIOTUYHBIMH JJAHHBIMU KOJUIET U3 IPYTHX PETHOHOB.

BripamuBaHnue, Kak MpaBuiio, MPOBOAMIOCH B YCIOBHSX €CTECTBEHHOTO (hoHA 0€3 MCKYCCTBEHHOTO I10-
JIUBA, IPUMEHCHHS YIOOPEHUH U XUMHUECKOM 00pa0d0TKU OT BpeAuTeseH 1 0oJie3Hel, a Takke 0e3 BbIKAIIbI-
BaHUs ocoOeii. B boranmueckom camy r. Anmatsl B 90-€ TT. MPOIUIOTro BeKa Ha KOJUIEKIIUU TUKOPACTYIITUX
TIOJIBITAHOB MTPOBOIUIINCE MEPOIIPUATHS MO0 MEXaHHUeCKOMY OTioBY ciernymmonku (Eulobiust alpinus), mo-
Bpexaaroniei TykoBuilsl. B borannueckom cajly XapbKOBCKOTO YHUBEPCUTETA HA KOJJIEKIIMOHHOM Yy4acTKe
MIPUMEHSITN METOJ] yITyUYIIeHUs TTOYBHI (JI00aBIIeHUEe YepHO3eMa), a TaKXKe MPAKTUKYETCS peryJIspHbIe BbIKA-
MIBIBAHKE JTYKOBHII pa3 B 3—4 roxa. IMEeHHO 31eCh cOXpaHseTCs He TONBKO caMasi OoraTtasi KOJUISKIUS BUO-
BBIX U COPTOBBEIX TIOJBIIAHOB, HO M caMasi MHOTOYHUCIICHHAS] MHTPOIAYKITHOHHAS TOMYJISIIAS UCCIIEAYEMOTO
Buja. [Ipudem cymecTByeT oOHa B TpEX pa3iMyHBIX BapuaHTaX. KpoMe ynmoMsHyTO# BbIlIe (qaiee 0003Ha4a-
em ee kak [1/3), ¢ ymydIieHHBIM BapHaHTOM II0YBBI, PETYISIPHOM YXOJI€ U MEPUOIUIECCKIM BBIKATIBIBAHUEM
JIYKOBHII, apyras (00o3HayaeM kak [1/2) coxpaHuimach OT CTapbixX MOCAI0K Ha 3a0POIICHHOM y4acTKe, KaK U
B AsmMarsl, a erte oxHa (I1/1) mosiBuIack caMoNnpoOU3BOJIbHO, Ha Fa30HE CPEIU APEBECHBIX MTOCAI0K M3 CEMSIH,
CIIy4ailHO 3aHECEHHBIX BETPOM U3 ABYX ApYyrux nomyisuui. [loaromy nMmenHo kosuiekuusi boranuyeckoro
caga XaphbKOBCKOTO YHHBEPCHUTETA IPEICTABISET CETOMHsSI CaMbIii OOTaThlii MaTepwal I HACTOSIICH
CTaThbH.
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Mopdonoruyeckasn nameHumnsocTb Tulipa tarda Stapf...

Ipu uccrnenoBanuu MOPQPOTOTUISCKON M3MEHYMBOCTH T'CHEPATHBHBIX 0COOEH BCE aBTOPBI UCIONB30-
BaJIH OOIICTIPUHSATHIC METOAMKH y4eTa, U3MEpeHHs U (eHoIorudeckux HabmroaeHuit [14]. Mopdonoruye-
CKHe€ IoKa3arenn 00pabaTeIBaINCh CTAaTHCTHUECKH [15] ¢ ncmosap3oBanneM mporpammer MS Excel-2007.

KonuuecTBO 00CIEI0BAaHHBIX TEHEPATHBHBIX 0CO0OCH B TPEX MHTPOAYKIIMOHHBIX IEHTPAX COCTABHIIO OT
188 (r. bumkek) mo 215 (r. Anmartsl) u 278 (. XapbKoB).

Peszynomamot u ux obcyscoenue

Tulipa tarda Stapf — ceBepo-TsHbIIAHCKHUIT SHIEMUK, TPOU3PACTAIOIINI B 3aMaJHOI YacTH xpeOdTa 3a-
nnnickuil Anaray u npuieraromux paiionax CesepHoro Keipreizcrana — monunsl pexk Uy, Yon Kemun c
MIPIJIETAOINMHU CeBepHBIMU ckioHamMu Kuprmsckoro xpedta m Kynreit Amartay [16]. Ommcan Crandom
(Stapf) B 1935 r. MecTto mpou3pacTaHusi TUIIOBBIX OOpA3IOB YKa3aHO PACIUIBIBUATO, «BEPOSITHO, TypKke-
cTam». Bo3aMoxxHO, onucanue OBIJIO CHENaHO MO PACTEHUSIM, BBIPAIICHHBIM B KYJBTYpE, TaK Kak B CTpaHax
3ananHoit EBpomnbl o ObLT H3BecTeH yke ¢ 1905 r. mox nazsanuem T. dasystemon hort., To ects mwoavnan
60I0CUCTIOMbIYUHOYHBLI «CATOBBII» [17-19].

Hexoropbie aBropbl [20-22] He mpU3HAIOT CaMOCTOSITEILHOCTH BHJA, OTHOCS €r0 B CHHOHUMBI UPaH-
ckoro suaemMuka T. urumiensis Stapf. B ogHo# U3 MpeXHUX HOMEHKIATYPHBIX CBOAOK [23] 00a 3T Buaa
CUUTAIOTCS MPUHATHIMU. [10 MaHHBIM U3ydeHHs 000OMX BHIOB B MHTpoaykimu [18; 24-26], T. urumiensis
ominyaercs oT T. tarda He TOIbKO UCKIFOUUTENIBHO JKENTOI OKPACKOil IBETKOB, HO U MEHBIIMMH pa3MepaMu
— BBICOTOH 710 8 cM (a He 15-26 cm), annHoil HikHero aucta — 10 10-12,8 cm (a He 20-26 cMm), BBICOTOM
nBeTKa — 10 5 cM (a He 3-4 ¢M); MEHBITUM KOJNYIEeCTBOM JUCThEB (2—4, a He 3—7) u nBeTKoB (1-2, a HE 1-6
(13) u 6onee HU3KUM KOAPPHUIMIEHTOM BEreTaTUBHOTO pasMHOXKeHUsT — 2,1 mpotuB 2,9. K Tomy ke B 3THX
OIMMCAHUAX yKa3aHO, YTO MBUIBHUKK y T. Urumiensis sxenteie, a y T. tarda oxu mo Bcel myinHe OKaiMIICHBI
YeTKOW TeMHO-cepoil mosocoii. [locmeaamii mpu3HaK XapaKTepeH sl BceX 00CIeNOBaHHBIX HAMH OCOOEH,
KaK B IPUPOIHBIX MOMYISIHSIX, TAK ¥ B KYJIbType.

OO0u1en3BecTHO, YTO MOP(OIOTHYECKUE MapaMeTphl PacTEHH 3aBUCST, B MEPBYIO O4epeb, OT DKOJIO-
THYECKUX YCIIOBUH MpPOM3pacTaHus BU/AA, TOITOMY MBI IPUBOJUM CPaBHHUTENBHYIO XapaKTEPUCTHKY KIIMMa-
Ta, TIOYB M MECTOIOJIOKCHHUS BCEX TPEX HHTPOMYKIHOHHBIX IIEHTPOB, B KOTOPBIX M3ydascs T. tarda (tabu.
1), cocTaBJICHHYIO HAMH Ha OCHOBE JIMTEPATYPHBIX cBeneHuil [27—29], a Taxke TaHHBIX caifTa Mo KIMMATy 3a
nepuroz 1991-2020 rr. [30].

Tadobnuma 1
Cpeanune kiimMaTH4ecKue u reorpagpuyeckue nNoKasaresin paiioHoB nHTpoaykuuu T. tarda

ITokazarenu T'opon uHTpOAYKIIMHU
AJMaTsl bumkex XapbpkoB

I'onosas Temneparypa, °C 6,5 9,8 8,8
Temneparypa camoro xapkoro mMecsua, 18,9 (utonn) 22,8 (u1o7b) 22,2 (aromnp)
°C
Temneparypa caMmoro XoJ0{HOTO MECS- -6,0 (stHBapb) -3,9 (stHBapb) -4,9 (siHBaph)
ua, °C
CyMMa 0cajIkoB 3a roji, MM 891 682 610
MuH. 3a Mecsill, MM 32 (sHBapB) 22 (aBrycr) 42 (peBpaiib)
Makc. 32 MecsiI, MM 150 (maif) 126 (ampenb) 66 (11071b)
Makc. OTHOCHT. BIIAXKHOCTB, % 69 (Mmair) 63 (ampedn) 85 (aHBapp)
MUuH. OTHOCHUT. BIQXKHOCTB, % 53 (stHBaph) 43 (aBrycr) 56 (aBrycr)
CostHeuHOE CHUsIHEE, Y (32 o) 3399,8 3577,3 2565,0
Beicora Hax yp. Mopsi, M 890 780 143
KoopauHaTs! N 43°15.402', N 42°52.2', N 43956/

E 76°55.716’ E 74°35.4' E 036/17’
Tur nouBsl MPEATrOPHBIE TEMHO- | CBETIIBIE CEPO- TEMHO-CEpBIE

KaIlITAHOBBIC 3eMBI

Kax BugHO M3 maHHBIX TaOnubl 1, camble KOHTPACcTHBIE TeMIepaTypHbIe MoKazarenu B boraHmgecknx
caiax r. Anmatsl (camMblil XONOAHBIN) U T. buiikeke (caMblil TEIUIBIN), a TI0 BIAKHOCTH — T. AMaThl (Mak-
CUMYM OCaJIKOB) U I'. XapbKoBe (MHHMMYM OCaaKOB). XOTS IO THUILy B ABYX IOCIEAHUX CIydasx KIAMAaT
KJIacCUPHUIIPYETCs KaK yMEPEHHO-XOJIOAHBIH, a B T. buikeke 01130k K ymepeHHo-XonogHomMy [30].
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B tabnune 2 npeacraBiieHbl CpeHNE U TPENEIbHBIC TTOKAa3aTeNN KOJIMYEeCTBA [IBETKOB U JIUCTHEB T'eHe-
pPaTUBHBIX OCOOE HMCCIIeIyeMOro BHIA B Pa3IMUHBIX TOoukax MHTpoxykiuu B 2022 r. Kak BumHO, camoe
MoIiHoe paszsutue T. tarda orMedeHo Ha y4acTKe ¢ YIIy4IICHHON MTOYBOW U MakCHMalbHbIM yxoaoM (I1/3) B
Boranndeckom camy XapbKOBCKOrO YHHBEPCHUTETA, CaMble MEJIKUE — 3/IECh XKe, Ha 3a0pOLICHHOM yJacTKe
(I1/2), xotopsrit o ycioBusiM (0€3 arpoTeXHUYECKOTO yXO/la W BBIKAINBIBAHHS) WIACHTUYEH KOJUIEKITHSIM T.
AnmMatel u Bumkeka. B nByx mocnemHux ciaydasx MOpQOJOrHYECKHE MOKA3aTelH JOCTATOYHO OIU3KH.
Bonbiie Bcero BeIOMBaroTCs U3 00MIEH KapTUHBI MO YHCITY JIMCTHEB PACTCHUS M3 XapbKOBCKOW MOMYIISALIUU
(I/3). Bo3amMoxHO, 4TO, KpOME arpOTEXHHYECKOTO YXOAa U MEePHOJNYECKOTO BBIKAINBIBAHUS OCOOEH, Ha 3TO
BISIFOT U IPYTUE TPHYHHBL.

Tabnuma 2

KosnyecTBeHHBIE TOKA3ATEIH TCHEPATUBHBIX oco0eii T.tarda B PA3IMYHBIX TOYKAaX UHTPOAYKIUHA

Tlokazarenu I"opos1 IHTPOIYKITHH, K-BO 0COOEiH
AnmMatsl Bumikex XapbKoB
n=215 n=188 I1/1(n=50) | I1/2 (n=50) | I1/3 (n=178)
K-Bo nBeTkoB, cpemH. 1,34+0,03 1,39+0,04 1,22+0,06 1,08+0,04 2,06+0,8
min-max 1-3 1-3 1-3 1-2 1-5
K-Bo nuctheB, cpenH. 5,02+0,09 4,56+0,07 4,65+0,16 4,49+0,13 6,71+0,08
min-max 3-8 2-7 3-7 3-7 5-9

Taxk, uccnenoBanmsivu JI.B. I'epacumoBud [26] ycTaHOBIEHO, YTO KOJIHYECTBO JIMCTHEB OTPUIIATEIHHO
KOppENHUpYeT C YUCIIOM COJHEUYHBIX JHEW B amperne—Mae roja, MpeaniecTByoniero nserennto. He nmes Bo3-
MO>KHOCTH CPaBHHUTh JaHHBIC 110 TOAWYHOM TWHAMUKE, OPUEHTHPYACH TOJBKO Ha CPEIHETr0JOBbIC TOKa3aTe-
mu [30], moguepkrBaeM, 4TO HIMEHHO B XaphKOBE YUCIIO CONHEYHBIX JTHEH 3a 3TH JBa MecsIa MUHIMAIbHO
— Bcero 25 npotus 38 u 40 B buiikeke 1 AjMatbl COOTBETCTBEHHO. TakuM 00pa3oM, MOXKHO B ONPEICIICH-
HOM cTreneHu moaATBepaAnTh BeIBOAKI JI.B. I'epacumoBuy [26].

Bosiee HAarIsIIHO pa3HUILY B MOIIHOCTH Pa3BUTHS T€HEPATHBHOW M BereTaTHBHOM cdepsl T. tarda B Tpex
pernoHax HaOIOJeHUH NEMOHCTPUPYIOT Tabiuma 3 U pUCYHKH 2, 3, B KOTOPBIX NpEACTaBICHBI TaHHBIE TI0
JIOJICBOMY YYaCTHIO OCOOEH ¢ pa3aMYHbIM KOJIMYECTBOM IIBETKOB M JIUCThEB B 00CiemoBaHHBIX B 2022 T.
WHTPOIYKLHUOHHBIX MOMYJISLHSIX.

Tabnuma 3

PacnipenesieHne reHepaTHBHBIX ocobeii T. tarda B cooTBeTCTBMM ¢ KOJIMYECTBOM IBETKOB U JIHCTHEB B
rr. Anmarel, bumkeke n XapbkoBe

Topon, K-Bo Pacnpenenenue oco0elt Mo KOJIMYECTBY JUCTHEB, %o Host, %
Ne nonynsiuuu | 1BETKOB 2 3 4 5 6 7 8 9
AJMaTtsl 1 - 40 252 | 332 | 4,2 0,5 - - 67,1
2 - - 0,5 6,5 1209 | 20 0,5 - 30,4
3 - - - - 15 1,0 - - 2,5
Hounst, % 4,0 25,7 1 39,7 1256 | 35 0,5
Burikek 1 0,5 9,0 383 | 176 | 32 0,5 - - 69,1
2 - - 32 1160 ] 75 0,5 - - 27,2
3 - - - 05 | 32 - - - 3,7
Hounst, % 0,5 9,0 415 [ 341139 | 10 - -
XapbKoB 1 - 14,0 32,0 | 26,0 | 4,0 - - - 76,0
/1 2 - - - 6,0 | 10,0 | 8,0 - - 24,0
Hounst, % - 14,0 32,0 | 320 | 140 | 8,0 - -
11/2 1 - 14,0 38,0 | 30,0 | 8,0 2,0 - - 92,0
2 - - - 6,0 | 2,0 - - - 8,0
Houns, % - 14,0 38,0 | 36,0 | 10,0 | 2,0 - -
11/3 1 - - - 7,3 | 220 | 1172 - - 40,5
2 - - - 12 | 67 | 174 | 23 - 27,6
3 - - - 06 | 23 6,1 56 | 3,3 17,9
4 - - - - - 6,7 38 | 23 12,8
5 - - - - - - 06 | 06 1,2
Houst, % - - - 91 | 310 414 | 123 | 6,2
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Pucynok 3. Pacmipesienienne reHepaTuBHBIX ocobeit T. tarda B pasHbIX TOYKaX HHTPOAYKIIUH MO KOJHYECTBY JHCTHEB

Bo Bcex o0ciie1oBaHHBIX MOMYJISIUAX, KAaK BUAUM, MAaKCUMaIbHO JOJISI OJHOLBETKOBBIX O0COOEH, XOTs
COOTHOIIICHHE €€ C JPYTUMH TpylnmaMu pasnudHo. Hambonee OMM3KM MoKa3areny B YCIOBHSIX AJIMaThl U
Bumikeka, HanboJee KOHTPACTHBI — B TPEX MOMYJIUAX XapbKOBa, Pa3IHYAIOIINXCS TI0 TIPOUCXOXKICHUIO U
peXUMY yXoaa.

[To MakcHManbHOM JI0JIe YYacTHs YETHIPEXIUCTHRIX 0c0o0eH, KaKk BUAMM, HanOoJee CXOAHbI HHTPOIYK-
IIUOHHbIE MOMYJISIK bUIIKeKa 1 IBe HATYypaTU30BAaBIIHECs B YCIOBHSX I'. XapbKOBa.

Takast sxe MOy JISIKsI B yCIOBUSX T'. AJIMaThl IO YUCIY JIMCTHEB, KaK 10 CPEAHEMY ITOKa3aTeiro, Tak u
0 JI0JIEBOMY YYACTHIO OTAENBHBIX 0co0eil (MakcumyM — 39,7 % npuxoAnTCs Ha MATHIUCTHBIE 0COOM) He-
CKOJIBKO OJIMKEe K MHTPOIYKIIMOHHOW momyssitinu Ne 3 1. XapbkoBa, rie MakcumaibHas noist (41,4 %) ce-
MUJIMCTHBIX 0co0ei. DTOT (aKT, 1Mo HAIlleMy MHEHHIO, CBUAETEILCTBYET O TOM, YTO YCJIOBHS BBIPAIINBAHUS
(arpoTexHUYECKUH YXOI M PEryJIIPHOE BHIKANbIBAHKE) OOJIBIIE BIUSAIOT HA MOIIHOCTD PAa3BUTHUS HCCIIEAye-
MOTO BUJIa, 4eM reorpaduyeckoe MoJoKeHNE U KIMMATHYECKHE YCIOBUS B PETHOHE WHTPOYKIIUH.

3TO0 MOATBEPKIACTCSA U APYTHMH MOPPOMETPHUECKIMH TTOKA3aTENSIMU TeHEPATHBHBIX 0co0eil (BBICOTa
cTe0uis1, pa3Mephl JIUCTHEB U LIBETKOB), KOTOPHIE MPEJICTaBIECHbI B TabnuLe 4.
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Tabnuma 4

Cpennue Mmopdosornueckne NoKa3aTes il reHepaTUBHBIX ocobeii T. tarda B ycjoBusx rr. AiiMatsl 1 XapbKoBa

Touka uccne- lox BricoTta cTebis, JnuHa nucta, cMm [lIupuna BricoTa
JIOBaHUS cM JINCTA, CM IIBETKA, CM

AnmMatsl 2013 16,7+0,74 15,4+0,69 1,740,05 3,1£0,06

XapbKoB 2011 15,3+2,70 27,2423 2,240,3 3,9£0,02

K coxanennto, Mbl He IMEEM aHAJIOTHYHBIX JTAHHBIX MO MCCIISIyeMOMY By B YCIOBHSX T. buikeka,
HO TUIAHUPYEM BOCIIOJIHUTH 3TOT MPOOET B XOJe JaIbHEUIIEro TBOPUYCSCKOTO COTPYAHHUYECTBA, HAYATOTO B
2022 r. AHaNOTHYHBIA MHTEPEC MPEJCTABIIACT U U3yYCHUE MHTEHCHUBHOCTHU ITUIOJOHOIICHHS M CEMEHHOW
MPOJAYKTUBHOCTH. M3BECTHO, YTO B perrMoHax ¢ 6oJiee XOJIOAHBIM KJIMMATOM U IMOBBIIICHHON BI&YKHOCTBIO T.
tarda ycroituus B KyabType, O1aroapss MHTEHCHBHOMY BETCTATHUBHOMY Pa3MHOXKEHHIO, OOUIIBHO I[BETET, HO
MOYTH HE TUIOJIOHOCUT WX TOJBKO B OTHCIBHBIC TOIBI 00pa3yeT TUIOABI C HEIOPa3BUTHIMK HITH e(opMHpo-
BaHHBIMH CEMCHAMM.

Tak Bezet cebs T. tarda npu nuaTpoaykuu Ha Anrae, B rT. HoBocubupcke u CoikThiBKape [26, 31, 32].
[Ipu uHTpOAYKIIMK B AJMATHl 3TOT BHJ, KaK YCTAHOBJICHO paHee, OTIIMYACTCS BBHICOKOW MOTEHIMAIBLHOW U
peanbHON CeMEHHON MPOIyKTHBHOCTBIO, 0COOCHHO B MOIMYJISIMAX CEMEHHOTO MPOUCXOXKICHHS. YiKe B Iep-
BBII TOJT TUTOJIOHONICHHS OHU MPAKTUYCCKH HE YCTYMAIT OCOOSIM MATOrO rojia KyJbTUBHPOBAHHUSI, TIPUBIIC-
YCHHBIX PaHEe JIYKOBUI[AMH U3 MECT €CTECTBEHHOT'O TIPOM3PACTaHMSI.

Raxnrouenue

Takum 00pa3oM, Ha JaHHOM dTarle MccieaoBanuii T. tarda — camplii IEPCICKTUBHBINA PEICTABUTEh
JUKOPACTYLIUX THOJIBIIAHOB AJIS BhIPAIMBAHUS B Pa3IMYHBIX NPUPOIHBIX 30HaxX CeBepHoro nomymapus. [1o
JAHHBIM HAIUX UCCIICAOBAHUH, 0 HHTPOAYKIMHK T. tarda B yCIOBHsIX CTEmHOMN 30HbI (I'. XapbKOB) U B 30HE
MIPETOPHBIX MYCTHIHD (TT. ATMaThI ¥ BHIIKEK) YCTaHOBIEHO, YTO OH OTINYAETCS BHICOKMM YPOBHEM aJIarl-
TaIM B PA3JIMYHBIX YCIOBHAX, HATypalln3yeTcs, Kak Ha 3a0pOIIeHHBIX y4acTKax, Tak, U 00pa3ys caMOceB-
HBIC UHTPOAYKIIMOHHEIE TMOMYJIAINY, HA TA30HHBIX YYaCTKaX MyTEeM CaMOIPOU3BOILHOTO 3aHOCA CEMSIH.

BrIsiBIICHO, UTO B TPEX PErMOHAX HAOJIIOJICHUI OH OTJIMYACTCS BHICOKOH MOIIHOCTHIO PA3BUTHS U ILIa-
CTUYHOCTHIO TEHEPATUBHOW M BETETATHBHOHN C()ep M BBICIINM TOKa3aTelIeM YCIENTHOCTH HHTpoayKud. Jlo-
Ka3aHo, YTO MPUPOIHBIC YCIOBHS PETHOHA BhIpAIUBaHUs (TeMIIepaTypa, BIaXXHOCTh BO3yXa, CyMMa OCajl-
KOB, JIOJITOTA JIHS) OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE Ha MOP(OJIOTHIO BUA, HO B OOJIBIICH CTEICHH IO-
JIO’KUTENEHO BIHSIOT HA MOIIHOCTH Pa3BUTHS €r0 0COO€H YCIOBHUS BBIpAIIMBAaHUS (arpOTEXHUUYECKUHN YXOII,
MEPHOANYECKOE BBIKAIIBIBaHUE 0CO0eHt).
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A.Jl. Tonenona, A.A. Bamenko, A.A. Anexun, H.H. Anexuna, T.I'. Opnosa, 1.B. [Tonosa

Op TYpJai TAGUFHU 30HAJIAPABIH MHTPOAYKIIHSJIBIK MONMYJISIHAIAPbIHIAFbI
Tulipa tarda Stapf mopdoJiorusiyibIK e3reprimriri

Maxkamnana Ka3akcran (Ammats! K.), Keiprei3 Pecrryommkacs! (bimkek K.), Ykpanna (XapbkoB K.) MEMJICKET-
TepiHiH GOTaHUKANBIK OaKTAphIHAAFBI WHTPOLYKIMSUIBIK momymsiusuiapaa Tulipa tarda Stapf ecimuiridin
MOP(OJIOTHSIIBIK, ©3TepTillTIriHIH HATIKeIepi KapacThipsuiraH. KemkeuiaslK Oakpuiaynap Herisinge oi Ka-
3aKCTaHHBIH jkabaibl ©CETIH KbI3FaJJaKTapbIHbIH IIIIHIE CONTYCTIK JKapThl MIAPIBIH SPTYPJI 30HaTaphIHAA
ecipyae Oipiiama MepcreKTUBTI OKiNi eKeHAIri manmenaeHni. ['eHepaTuBTI JapakrapAblH MOP(GOIOTHSIIBIK
KOPCETKIIITepi XKepAiH reorpadusuiblk OpHaNacyblHa, KIMMATTBIK JKaFaiibiHa )KOHE TOIBIpaK THIiHE Oailia-
HBICTBI €KEeHI aHBIKTANIbl. bakeiiaymapapH Oip kpiima OipAel omicTEpMEH KOHE CAITBICTBIPYFa KETKLTIKTI
MaTepHaIIapMEH KYPri3ilyi HOTIXKEIEepAiH CeHIMAUIIrIH nanenaeini. bipmama epekmie momimertep Xapb-
KOB YHHBEPCHUTETIHIH OOTaHUKAIBIK OaFbIHAH allbIHABI, OHJA IIBIFY TET1 9p TYPIIi )KOHE ecipy KaFaaiapeiHaa
op TypJii Y nomyisiius OakpliaHyna. ['eHepaTHBTI JapakTapblH T'YJIepi MeH JKalblpaKTapbIHbIH CaHbI 00-
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HbIHIIA €H KYIUTi JaMy NHUS3LIBIKTAPbl MEP3IMMEH Ka3bLIAThIH JKOHE TYPAKThl arpOTEXHHUKAJBIK KYTiMAeri
nomyssnMsana Oakkanasl. MyHIarbl Kapaycbl3 y4acTOKTEr MOMYJISLUSHBIH MOP(OJIOTHSIIBIK KOpCeTKilTepi
Anmatsl jxoHe bimmkek KanamapblHIAFbl KOJUICKIMAJIApFa yKcac. 3epTTeleTiH TYpAiH Oedimuenyi sKorapsl
JeHreiliMeH epeKIIeNeHeTiHI, COTTI HaTypallaHaThIHbI, ©3/iriHeH TYKbIM ce0y apKpUIBl Kerajjapia ©3.iri-
HEH CceOUIeTiH MOy ISIysIap TY3€TiHi aHBIKTAIABL. OpPTYpPJl eceTiH aiiMakTapIarbl TeMIlepaTrypa, aya bUI-
FaJIBUIBIFEL, KaybIH-IIAIIBIH MOJIIIepi XKoHEe KYH Y3aKTHIFBI ME3TUIIIK Ka3y MEH arpOTeXHHKAIBIK KyTiMre
KaparaHJa TYpAiH MOP]OIIOTHsICEIHA a3 acep eTeTiHi TSI ICHT eH.

Kinm ce30ep: Tulipa tarda, naTponykiyst, 60TaHUKAIBIK 0aK, MOP(}OJIOTHS, TEHEPATUBTI 1apakK, MOMYJISAIIHS.

A.D. Tolenova, A.A. lvaschenko, A.A. Alekhin, N.N. Alekhina, T.G. Orlova, I.V. Popova

Morphological variability of Tulipa tarda Stapf in introductory populations of different
natural zones

The results of morphological variability of Tulipa tarda Stapf in introductory populations of botanical gar-
dens of three countries — Kazakhstan (Almaty), Kyrgyz Republic (Bishkek) and Ukraine (Kharkov) are con-
sidered. Based on long-term observations, it has been proven that it is the most promising representative of
wild-growing tulips in Kazakhstan for cultivation in various zones of the Northern Hemisphere. It was re-
vealed that the morphological parameters of generative individuals depend on the geographical location of the
area, climatic conditions and soil type. The reliability of the results is confirmed by the fact that the observa-
tions were carried out in the same year according to a single method and on a sufficient amount of material
for comparison. The most original data were obtained in the botanical garden of Kharkiv University, where
three populations of different origin and growing conditions are under observation. In terms of the number of
flowers and leaves of generative individuals, the most powerful development was noted in a population with
periodic digging of bulbs and stable agrotechnical care. Here, on an abandoned site, the same morphological
parameters are similar to those in the collections of Almaty and Bishkek. It has been established that the stud-
ied species has a high level of adaptation, successfully naturalizes, forms self-sowing populations on lawns by
spontaneous seed drift. It has been proven that temperature, air humidity, amount of precipitation and day
length in different growing regions have less effect on the morphology of the species than periodic digging
and agrotechnical care.

Keywords: Tulipa tarda, introduction, botanical garden, morphology, generative individual, population.
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Paulownia Siebold & Zucc TypJepi :kanbIpaKTapbIHbIH CAJBICTHIPMAJIbI
MOP(OJIOTHSIIBIK-aHATOMHUSUIBIK epeKieTiKkTepi

Makanana AMaThl Kanachl skaraaiibiaaa ecipinren Paulownia Siebold & Zucc typrepinin rubpuarepi Shan
Tong xone FTE >xampipakTapbIHBIH MOP]OIOTHSUTBIK JKOHE aHATOMISIIBIK KYPBUTBICHIHBIH epeKIIeTiKTepi aj-
Famr per cunartangbl. by aram Typi OHTycTik-1BFeIc A3ns ennepinae TaOuFH Karaaiiia KeHIHEH TaparaH.
Kasipri yakpiTTa KemnrereH eigepie ecipinim, sxepcinmipinyne. XKymbictoiH o3ekriniri: Paulownia ararusia
OpMaH eHepKaciOiHae, OMOOTHIH >koHEe OMora3 aly MakcaTbIHAA, OMOpeMeIUaHT PeTiHIe JKOHe MeANIMHAIa
eMJIiK KacHeTTepiH KeHiHeH Koymanaapl. Ka3zakcTaH jxaraifbiHaa sKaHadaH ecipifin, )XepciHaipity e, coi ce-
OenTeH JKepriliKTi YKOJIOTHSIIBIK Karmaiina Paulownia Typiepi ruOpuarepine GHONIOTHSIIBIK-3KOIOTHSLITBIK
3epTTeyiep Kyprizimered. [IpakTUKaNbIK MaHBI3IBUIBIFBIH €CKEPCEK, OpPMaHFa TalIlbl €IiMi3 YIIiH Oy
aranIThlH MYMKIHIIKTEpiH Maiinanany aca kaxer. JKyMmbIcTBIH MakcaT-mingerTepi: Paulownia ecimuirinin
Shan Tong xone FTE rubpunrep skanblpakTapbIHBIH MOP(OIOTHsIIBIK-aHATOMUSUIBIK €PEKIIITIKTepiH 3epT-
TeI, CaJBICTRIPY. 3epTTEy dMICTepi: MOPPOMETPHSIBIK KOPCETKIMTEpi MEH MYIICICPiHiH MOP(OIOTHSIBIK
KYPBUIBIMBI XKaJIITbl KaOBUTIaHFaH d/licTeMe OOMBIHIIA XKYPri3iani. MUKpOCKONUSIIBIK Taliay YIIiH GUKCAIHs
CrpacoOyprep-dnemmuHr amicimer skacanasl. Hotmxkeci: Shan Tong sxone FTE jkamblpakTapbIHBIH aHATO-
MHUSUIBIK KYPBUIBICBIHBIH TUATHOCTHKAJIBIK OCNriiepiH aHbIKTay/la OMOJIOTUSIIBIK aKTUBTI 3aTTapIbIH LIOFbIP-
JIaHy OPBIHAApH! OeNrileHl, COHAaii-aK, TIMKO3UATEp OaraHaibl koHE OOpHBUIAAK Me30(mine IOFBIpIaH-
FaHJIBIFBI AHKBIHIANABL. MUKPOCKOMMSIIBIK KECIHIIIIEPICH JKallbIPaKThIH aHATOMUSIIBIK KYPBUIBICBIH]A Kapa-
MaibIM KOIl KJIETKaJbI Oip sIPOJIBl TpHXOManap, 0ip KIeTKajbl 0e3/i TYKTep, KYMbIpa Topi3Ai TapMaKTaaMa-
FaH, KOl KJICTKaJbI, Oip SAPOJbBI ipi TpUXOMaNap Ke3aeceTiHir aHbkTamabl. Canbicteipy Oapbickinga FTE
THOPHII KanbIparsIHBIH MOP(OMeTpHKaNbIK kKepceTkimrepi Shan Tong rubpui xKanbIparsIHEIH MOp(oMeT-
PHKaIBIK KOPCETKIMTepiHe KaparaHaa KOFaphl eKeHAIr Oenriii 6oJIbl, albIpMaIbUIBIK TEK OaraHaJIbl Me30-
G KaTbIHABIFBIHAA Oalikanasl. AJbIHFaH HoTIKesnep Paulownia Tybichl Typliepi skarmbIparbIHBIH aHATO-
MUSUTBIK epEKIIENITiH aifiKpIHAAI, AepeKTepal pacTayFa, HaKThUIAyFa KOHE TOJBIKTBIpPYFa MYMKIHIIK Oepeni.
Anpiaran MonimMertepai Paulownia Tysicel TypiiepiH MpakTHKAbIK KOJJIAHBICTA JKYHENi 3epTreyiiep YIUiH
KOJIIaHyFa 0omampl.

Kinm co30ep: MopGbonorus, MUKPOCKOITHSI, aHATOMUSUIBIK - THATHOCTUKAIBIK Genrinep, Paulownia Shan Tong,
Paulownia FTE.

Kipicne

Makanana KapacTeipsliaTein ITaBmosaus ecimairi Paulownia Siebold & Zucc Tysick — maBioBHUSAIAP
(Paulowniaceae) TykpiMmacbiHa jKaTajbl, OFaH 9 Typ Kipelni, coHmai-ak OipHerre rudpun Typiiepi 6ap [1].
Onrycrik-1sireic A3us engepinge (Keirait, Kopes, Kanonuns 1.6.) Taburu xarnaiina keHiHeH TaparaH. Ka-
3ipri yakbitTra AKIL, Eypona sxone TM/I-HbIH OHTYCTIK ayMaKTapbIHa JIa TaKbUT PETIHJIE JKOHE JKAIBIPAKThI
arail Kasipri yakbITTa JIEMHIH KONTereH ayMaKTapbIH/Ia, KOTalIaHabIPy-1eKOPATUBTIK KOHE aFalll ajly Mak-
caTelHAa ecipineni [2].

Paulownia — skanbIpakThl )KbUIIaM ©CETiH OWIK aFarll, )KbUTbiHa 2-4 M ocit, 18-25 M OMiKTIKKe KeTe/Ii.
JKambipakTapsl MaMbIp allbIHAA KAWKAJIBI JKOHE aJFAIKbI ast3/IbIH OacTanybIMeH Tycei. JKambipakTapsl eTe
YIIKEH, KeH XKYpeK Tapi3ai, Oip-OipiHe Kapama-Kapchl opHanackaH. KeKkTeMmHiH coyip-MambIp aiiapbsiHIa
TYIACH I, TYIepl KynriH-KeI3FbUIT TYCTi. KekTeme karbipakrapsl OYpImiK skapMac OYpbIH TYIIeHal, TYiI-
JIEpi XOIIl WIiCTI, TYTIKIIEi-KOHBIpAY Tapizi, Auamerpi 5-6 cum [3]. KebOeroi, TaOuru sxarnaiia ycak KaHaTThl
TYKBIMIAPHI JKEJIMEH Tapayajibl, al BEreTalHsIIbIK KOOSHTy TYKBIM, aTlia TaMbIpiaphl XoHE OyTanapblH Ka-
JeMIueney apKpUIbl xKy3ere acaipl. ['ynaen OonraH coH xewmic canansl. JKemici KocKakTayJbl Y3bIHIIA K-
IeH Kopamiua Tapi3ai 00jaasl, OHBIH iliHAE KeNTereH TYKbIM Oonanel. OciMaikti 1835 xbuibl Hemic Ono-
nortapsl M. Hykkapuan mexn @. 3uboipa amTel. XalblK apachblHaa KONTETeH aTayFa ue: AJlaM aFaliibl, XaH-
LIaibIM aFallbl, aiigahap aramiel, ©MepaTop arauibl, peHuKc aramsl [4].

Paulownia-HblH MPakTUKANBIK MaHBI3IBUIIBIFEI ©TC JKOFAphbl, O OPMaH MIApyallbUIBIFBIHIA, dcipece
arail ajy MakKcaTbIH/a, OMO3TaHOJI KoHEe OMOOTHIH OHIIPICIH/E, AOPLTIK IIUKI3AT aly/ia KoHe OacKa Ja Kell
MaKCaTThl TYP/E KOJJIAaHBIC TAllKaH MePCIIEKTHBAIBI aFaiil Typi. Paulownia-HeiH aramni-cyperi, ambipakrapsl,
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TYJIACpPi, TAMBIPBI KOHE TYKBIMBI OapibIFbl ACPIIK Maigara »apaMabl Oouein keneni [5,6]. Paulownia-aeiH
KaIbIpaKTapbl MaJl a3bIFbl PETiH/AC ©TE KYH/BI, IPOTECHH MOJIIIepi KOFapbl OOIFaHIBIKTAH KYHAPIIBl OOJIBII
tabputansl [7, 8]. XKanbIpbik KypaMbIHAa QIKAIOUITAp, allbICTHATED, OPraHUKAIBIK KBIIIKBUIAAP, (IIaBOHO-
uarap, nonudeHonnap, agup maitnaper 6ap [9, 10]. OciMaiKTiH aHTHIMOKCAHTTHIK, KaObIHYFa, MUKPOOTAp
MEH BUPYCKa KapcChl, TYPJi KO3IBIPFBIIITApFa KapChl )KOHE KOCMETOJIOTHSIIBIK 3epTTeyNepae OHOIOTHSIIBIK
Oencenminiri anpikranran [11]. Paulownia sxambipakTtapbl askThIH Kapajgapbl MEH YCIKTI eMIeyIe jKapaHbl
eMJIeliTiH cunartamanapra ne 6omysl Mymkin [12]. ConbiMen Katap, Paulownia skambipaktapsl MUKPOOKa
Kapchl acepre ue. JKanblpakTapbIHBIH CY CBIFBIHABLIAPHI aITHIH TycTec cTadMIOKOKK [13], imex canmbMoHen-
Jacel, KK ipiH Taskmacel, Paenibacillus, Pyogenes crpentokokk sxone Candida albicans-ka kateicThl MHK-
pobKa Kapcsl ocepre ue [14]. Paulownia sxansipakTapbIHBIH HHTHOHUTOPJIBIK, 9CEPi TpaMMTepic OaKTepusiIap-
Fa Kapchl 00Ja anaThIHIBIFGL qomesneri 15, 16]. Paulownia skanbipakrapblHbIH KaHA CHIFBIH/IBUIAPBIHIAFbI
trolox 6amama aHTHOKCHIAHTTHIK KaOineTi OyJI ©CIMIIKTIH XKaHa AOPUTIK MakcarTa KOJJaHyFa MYMKIHAIT]
Oap exenin kepceremi [17-19].

Paulownia ecimuiriHig *aHaJlaH >KHHAIFaH JKalbIPaKTapbIHBIH (DU3UKA-XUMHSIIBIK KYPaMbl KOHE dlie-
MEHTTIK TaJIjay HOTHKeCI OMora3 eHIipy YIIiH THIMJII €KCHIITiH aHBIKTaiIbl. AFail OnoMaccachl OHIIpiciH-
Ie OCIMIIK JKambIpaKTapbl KOMIPTEriH a3aiTyra jKoHE KaHAPTHUIATHIH SHEPTUS MEH THIHAWTKBIIITHIH KO-
ceiMIIIa Ke3i 6ousin TabeuTaasl [20]. Paulownia tomentosa skampipakTapslHaH JKaHa HAHOTBIHAWTKBIII CHH-
Te3aenin, onblH Ocimum basilicum-garsl KYpFakIIBUIBIK CTPECIMEH KypecyAeri THIMAUIIr aiKbplHAaIFaH.
Harmxecinae, Paulownia sxanbipakrapblHaH OHOCHHTE3/ICITeH HAHOTHIHAWTKBIII SKOHOMHKAIBIK KOHE KO-
JIOTHSUTBIK TTafimaursl [21].

JKanbipakThiH OMONOTHSIIBIK OCJICEH/Il 3aTTapblH aHBIKTayJa (PUTOXUMUSIIBIK 3ePTTEy MEH Tajiaynap-
naH 0acKa MUKPOCKOIMSUIBIK 3epPTTEyJIep apKbLIbl aHATOMUSUIBIK Talaysiap sKacaiblHaIbl. Makanana Kapac-
THIPBUIBII OTBIPFaH 63 3epTTeyiepiMizae Paulownia xanbipakrapbiHa aHATOMHSUTBIK TAJAAYIIAP JKaCaIJIbI.

JKymbicTein Makcatsl — Paulownia ecimairiain Shan Tong sxone FTE rubpuarep sxambIpakTapbIHBIH
MOP(OJOTHSIIBIK-aHATOMUSUTBIK, €PEKIIUTIKTEPiH 3€PTTEl, CANBICTHIPY.

Paulownia-HbIH BereTaTHBTI JKOHE T€HEPATHBTI OpraHmapbiHa OPTYPJIi MaKcaTTa 3epTTeyyiep, COHBIH
IIIiHIe OHBIH aHATOMHSICHIHA, SIFHU KYPBUIBICBIHA — TaMbIpbIHA, JiHIHE, cabaKTapblHa, TYKbIMbIHA, T'YJIiHE
KOHE JKalbIpaKTapblHa aHATOMUSUIBIK 3epTTEyJIep JKYPri3iireH. OCIMAIKTIH jKanblpaKTapblHa aHATOMUSUIBIK
3eprTeynep (apManeBTHKA-MEIUINHAIBIK, (UTOPEMETUALMSIIBIK OaFbITTa KOHE KOPIIaFraH OPTAaHBIH ChIP-
TKBI, SIFHU SKOJIOTHSUIBIK (PAaKTOPIIAPIBIH 9Ccep €Tyl KOHE OFaH OCIMJIKTIH JKayarl Oepy peaKIHUsAChIH aHBIKTay
yuriH sxkacaneiaran. Ckomyc 0Oa3achlHa KipeTiH XypHaiuap/a >KapusulaHFaH FBUIBIMH Makajanapra o1e0u
II0JTy JKacauibi, Paulownia-HelH MylienepiHe aHATOMUSIIBIK 3epPTTEYJIep KYPri3iireH )KYMBICTAp TaJIaH/Ibl.
KebiHe aHATOMUSIIBIK FHUIBIMH-3€PTTEY JKYMBICTAPbl OCIMAIKTIH OHOJOTHSUIBIK-OEICeH I 3aTTaphIH aHBIK-
Tayja, aranl-Cypek aixy MakcaThiHIa (QH3HKaJIbIK-MEXaHHKAJBIK KaCHETTepiH aHBbIKTayJa KoHE aOHMOTHKa-
JBIK-aHTPONIOTCHIK (aKTOPIapAbIH dcep €Ty JOPEKECiH JKoHe OCIMJIIK OpraHJaphIHBIH Kayan Oepy peak-
LUSCHIH aHBIKTAY 1A )KYPTi3UIe/i.

OciMaikke aOMOTHKANBIK-aHTPOIIOTEHAIK (haKTOpIApIbIH 9Cep €Ty ASPEkKECiH KHEe OCIMIIK OpraHaaphbl-
HBIH JKayall Oepy peakIMsChIH aHBIKTay/la OCIMAIKTIH *KaIlblpaKTapblHa, TYJiHe, TYKbIMbIHA KOHE TaMbIp MY-
1IeJIepiHe aHATOMUSUTBIK JKoHE (DUTOXMMHUSIIBIK JKoHE Oacka ja 3eprreyJiep kyprisinren. Miladinova-Georgieva
xoHe [vanova T.0. e3 3epTTeynepinie eHepKacinTik JactanFal Tomnblpakka EDTA »xoHe nuTpar OepyniH aybip
Metanaapasie Paulownia-HerH exi THOpUI TYpIIepiHiH (UTOIKCTPAKIIUICHIHA, JKATBIPAK, aHATOMHUSICBIHA YKOHE
ra3 anMacy rnapametpiepine acepin Garamamsl. Ocel 3eprreynepaeri Paulownia sxamsipakrapsl Ongaszabik
KOHE aM(HCTOMATUKAJIBIK KYPhUIBIMFA UE €KEHiH, aJaKCHAaIIb )KoHE a0aKCHaIbl AMUIEPMHUC JKaKChl TaMBbl-
FaH JkoHe OaraHayibl Me30(MIIIIH €Ki-yIII KaOaThIHAH TYPAThIHBIH aHBIKTAJIFaH. AOaKCHAIbI SMTUACPMUCTIH
YCTiHJIe YJIKCH KacylIaapaliblk KeHICTIKTep/Ii KOpILAN TYPFaH TYKTI KacylIanap/ sy eKi-yiI KabaTbliHaH Typa-
TBHIH OOPIBUIIBIK, ME30( T OpHANACKAHIBIFEI Oenrii 60map! [22].

JKanblpakTelH aHaTOMUSUIBIK KYPBUIBICBIH 3€pTTeyAe Kenecifeid xymbicta Paulownia-uey (P.
tomentosa) — in vitro sxarmaiisiHga ecipinren kemerrepi HaTpuit xmopuainiy (NaCl) apTypii KOHIIEHTpa-
musicsl (50, 100 sxone 150 MM) 6ap MS opraceinga ecipinren. Ty3apl cTpecke yiublpamaran Paulownia xe-
LIeTTepi >KalbIparbIHbIH aHATOMHUSCH CHMMETPHSUIBI JKQHE reTeporeHai KypouibiMra ne. CoHbIMEH Karap,
JKarbIpaKTap/IblH KapThUIall KeCIHIIepi SMUIEPMUCTIH THIFBI3 OpallFaH Y3apThUIFaH KacymanapJbiH Oip
Ka0aThblHaH TYpaThIHBIH Kepceremi. KyTukymacel sxyka. CToMa amiblK *OHE KOPFaHBIC JKacyllaJapbIMeH
KopiianraH. Me3oQuaiH KaIbIHIBIFbl OaraHai bl MapeHXUMAaHbIH Y3apThUIFaH JKacyllanapblHaH TYpajbl, ajl
OOPIBUIBIK TOPI3/l MapeHXMMaHBIH Kacyllanapbl CO3bIJIMAaFaH JKOHE TYpPaKThl MilniHii. baraHansl mapeH-
XHMMACHI 12, OOpIBULIBIK MAPEHXUMACHI JIa KOIITereH XJIOpOIIacTTap/abl KaMTH kL. JKacyiaapabik KeHiCTiK-
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Tepi ynkeH. TaMbipibl OaftaMaap mapeHXUMANBIK JKacyliatapMeH KOPIIAIFaH, ajl TaMBIPIIbI OarmaMaapa-
FBI KcmiIeMa Kimripek. Diosma jkacyrmaiapsl yIKeH. TpuxoManap KoHE OJapIblH Oenriaepi eciMIikTepmi
aHBIKTAy YIIIH MaHBI3BI aKmapaT Ke3i )KoHe TaKCOHOMUSUTBIK Kypan 60mysl MyMKiH. CTpecke yimsipamMaraH
KOIICTTEP IiH TPUXOMAIAPhl MUJICPMHUCTIH ANl TOPi3ai HeMece KaObIPIIaKThl KeHetoiHeH Typabl. CkaHep-
JIEUTIH JIEKTPOHIBI MUKPOCKOTHS KECIHAUIEpiHAe KopceTireHne Paulownia ambIpaKkTapbIHBIH TPHXOMa-
JAPBIHBIH KYPBUTBIMBI KalUTENi, TYy3y, TapMaKTalIMaraH, Oip jkacymansl Oacel Oap Oe3ni. bip xacymmams
HET13 SMUISPMHUC KacyllajlapblHaH maiaa 0omaael. TpuxoManapAblH YII Y3bIH XKacyllalaH TYPaThiH Y3bIH
asFpl Oosel. KanmuTymspasl O6e3/1i TpuxoManapja 9JeTTe JAOHTENeK HeMece alMypT Topi3ai Oactapsl Oap
eKeHiH aHBIKTams! [23].

Mamepuanoap men 3epmmey adicmepi

3epTTey HbIcaHaaphl AIMaThl KanackiHbIH a1-Dapabu ateiHgarsl Kazak YATTHIK YHUBEPCUTETIHIH AJMa
0ak temiminme 2022 SKBUINBIH TaMbI3 aiiblHAa SKUHAIFAaH €Ki JKkeurmelk  Paulownia Shan  Tong
(tomentosa+fortunei) sxome Paulownia FTE (fortunei+ tomentosa+elongata) rubpuarepi >kambIpaKTapbl.
AramtapasiH ecy OWikTiri 4-4,5 M. OCIMIIKTIH KambIpakTaphl XKETKUTIKTI JaMbIFaH, CaraKChI3 JKUHAJIIBL.
JKambipakTapsl eTe YIKeH, KYpEeK Tapi3ai, Oip-OipiHe Kapama-Kapchl opHajacKaH. JKuHanFaH >KamnblpakTap-
1t eHi 60-70 cM, Y3uIHIBIFE 75-80 cM.

BereraTuBTi ’koHE TeHEPATHUBTI TipUIUTIK ()OPMACHIHBIH CUTIATHI, MOPPOMETPHUSITBIK, KOPCETKIIITEPI MEH
MYIenepiHiH MOPOJIOTHAIBIK KYPBUIBIMBI Kbl KAOBUIAAHFaH 9licTeMe OOMBIHIIIA KYPTi3ii.

MUuUKpOCKOIUSUTBIK Tajiay YIIiH aHa allbIHFaH eciMIiK kambsiparbl CtpacOyprep-dOneMMuHT omiciMeH
STHII CIIMPTI, TAUIEPUH KoHE ¢y KocnackiHAa 1:1:1 KaTeiHackHAA OEKITLNIIN, KOJIeHKeM xepae Oip anTa yc-
Tanabl. bekitinren ¢ukcanusnaH xacaaraH aHATOMUSIIBIK Kecinaiiep MZP-01 MUKpOTOMBIHIA KOJIMEH JKa-
cangel. Ommemaep meH Mukporpadussiap MSX100 Micros (Austria) 6eftHemukpockonbHbH 519 CUS.0M
CMOS kamepacbIMeH TycCipini. bapibIK IepeKTep CTaTUCTHKANBIK TYPAS OHIEN I, KECTeIe OpTalia MOHIEP,
opTalla MOHHEH CTAaHIAPTTHI ayBITKYJap jKOHE KOPCETKIIITEpAiH NalbI3AbIK apakaTbiHackl KepceTingi. Kep-
CETKIIITEP apachIHIAaFbl albIPMAIIBUIBIKTAPABIH ceHIMALTITT >0,05 MaHBI3ABUIBIK JeHrehinae CThIOACHTTIH
KPHUTEPHiii apKbUTBI AHBIKTAIIBI.

Homuorceci men mangvinay

JKanbipak, ’KoFapbl caThlIarbl OCIMIIKTEpAIH OYHipIik opransl, (POTOCHHTE3 JKOHE TPAHCIHPAIHs, COH-
naii-ak aya opTachkIMEH ra3 ajaMacyAbl KaMTaMachl3 eTe/li JKoHe oCIMIIK eMipiHiH 0acKa 1a MaHBI3IbI IPO-
rectepine Karbicaapl. Paulownia Shan Tong xone FTE rubpuarepiniy sxanbipakrapsl MOP(HOIOTHSIIBIK TYP-
FBIJIaH CUMMETPHSUTBI JKOHE TeTepPOTeH I KYPhUTBIMMEH epekieneHe 1. JKanblpakrapbl carakThbl, Kapanaibim,
ipi.

Paulownia Shan Tong sxone FTE rubpuarepi »xanbsipakrapbiHbIH MOP(OIOTHSIIBIK OeriiepiHiH cabic-
THIPMAaJIBl CUTIATHIH/A 0ipa3 albIpMaIIbLUIBIKTAPBl AHBIKTANJIBL. ATall, alTCaK JKarblpakK TaKTACHIHBIH OJIIIeM-
nepiazge Shan Tong sxameipakrapsl FTE-MeH canbICThIpFanaa KeIeMiHiH YAKSH/IIT1, eKiHIIiIeH, TaKTACHI ITi-
IIiHIHIH aiibipMackl Shan Tong »kamsiparbl )Kypek Tapizmi, an FTE »kambiparbl KeH KYMBIPTKa Topi3ai 6osa-
TBHIHJIBIFBI, YIIIHIIIIEH KalbIpaK TaKTachIHBIH XKyiikenaeHny Typi Paulownia Shan Tong — 6Gec xyiikerni, Ka-
pama-Kapchl opHayiackaH, an FTE — yi-0ec kyiikeni, KapaMa-Kapchl OPHAIACKII, ©6TE TYKTI 0OJIaThIHIBIFbI
6enrini 6omael (1-kecre, 1-cyper).

l-xecrte
Paulownia Shan Tong skaune Paulownia FTE rudpuarepi :kanbipakrapbIHbIH
MOPG0I0rusIbIK OeriepiHiH cajJbICThIPMAJIbl CHIATTAMACHI
Ne  Benrinepi Paulownia Shan Tong Paulownia FTE
1 JKambIpak TaKTaChIHBIH OJIIIEMIEPi:
2 Y3LIHIBIFBL, CM/ 60-70/ 50-55/
EHi, cm 75-80 45-55
3 JKamblpak TakTachIHBIH IiIiHi JKYPEK Topi3ai KeH JKYMBIPTKA TOPi3ai
4 JKampIpak TaKTaChIHBIH >KHETiHIH MIMIiHI Teric Teric
5  JKamblpak TakKTachIHBIH YIIIbI YILIKIp YIIKIp
6  XKyiikeneny Typi caycak cajiaJibl caycak cajaJibl
7 OKamblpak TaKTachIHBIH )XYHKEIEHY TYpi 5 Kyiikeni, Kapama-Kapchl op- 3-5 Kyiikeni, TYKTi, Kapama-Kapchl
HaJlacKaH OpHaJacKaH
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1-cypetr. A — FTE rubpuzi, B — Shan Tong rubpui xanbipakTapsiHbIH MOP(OIOTHSUTBIK KOpiHici

Paulownia typrepiniH rubpuaTepinae Kanbpak aHATOMHUICHl MEH OpraHorpadHsChIHIa YKCACTBIKTap
0ap, OipaKk MOpPGHOMETPHUSIIBIK KopceTKimTepinae Oipa3 abipMambUIbIKTap aHbikTanel. Paulownia FTE
rUOPUIIHIH >KOFapFbl J)KOHE TOMEHT] 3MUAESPMHUC] KJIETKAJIAPbIHBIH CHIPTKA OarbITTanraH KaObIpFachl KyTHH-
neHreH. JKorapbl KoHe TOMEHI] SIHIEPMHUCTE JIe TPUXOMalap oTe JKaKChl AaMblFaH. be3ni TykTep ne aHbIK
Oaiikanansl. barananel Me30(MiT *KaKkChl JaMblFaH, 2-3 KaTap opHajlacKaH OaraH Topi3Jli KIeTKanapaH Ty-
panbl. balikanran e3repic exi KaTap OaraHabl KJIeTKaJIap >KaKChl JaMbIFaH/IBIFbI )KOHE YIIIHIII KaTap KaJbII-
TaCBII JKaTKAHABIFbl HAKThI Oaiikanapl. bopreiinak Mezoduiae ayanblK KyslcTap 6ackiM. OpTaiiblK ©TKi3IiII
IIOKTa KCHJIEeMa TYTIKTEPI COYJICJICHIIT KaKChl JambiraH. Di1o3Ma 3IeMEeHTTepl TOMEHT1 SMUIEPMUCKE OaFbIT-
tanrad. Paulownia FTE rubpuninne MmophomMeTpusiibik kepceTkimrep Shan Tong rudpumiriMes cajbICTbIp-
FaH/1a )KOFapbl OONMATHIH/BIFBI Oemrisi 6onbl (2-kecte, 2-cyper).

1 — >xoFap¥bl ANUAEPMHUC, 2 — TOMEHTI dNuAEpMUC, 3 — OaraHaibl Me30dm, 4 — GopIBUIIAK Me30(HILI,
5 — kcunema, 6 — grosma, 7 — KapanaibIM KeIl KJIeTKaJbl Oip SApoJIbl TPUXOMa
2-cyper. Paulownia FTE ru0Opuai sxanslpaFbIHbIH aHATOMHUSUIBIK KYPBUTBICHI
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2-KecTe

Paulownia ruépuarepiHiH caJbIcTBIPMAJIbI MOP(OMETPHUSIIBIK MAJTiMeTTepi, YiFaiiTeurysl X 100 ece

Ne Kepcertkimrep, MkM Paulownia Shan Tong Paulownia FTE
1  JXamblpak KaJbIHIBIEFBI 1700,8+0,2872 1740,7 + 0,25472
2 JKoraprel samuaepMuc KanbiHIel-  54,4+0,0388 59,5+0,0254
FBI
3 TemeHnri snuaepMuc KanbiHAbFel  43,8+0,0496 57,3+0,0244
4 BaraHaiel Me30QUILT 984,82+0,17576 957,3+ 0,2604
5  Bopmbeurnak Me3odhun 730,18+0,15136 894,1+0,21528
6  Otxkisrim ook guaMerpi, MmM? 20929 24522

Paulownia Shan Tong ruGpwui *anbIpaFbIHBIH aHATOMHSUIBIK KYPBUIBICHIH 3€PTTEY OaphICHIH/IA JKAITbI-
paFBIHBIH KOJICHEH KeCiHAiIC KOCKapHAKTHl OCIMAIKTEP KYPBUIBIMBIHA COliKeC eKeHIr HaKThUIaHmbl. JKo-
FapFbl SMUACPMUC KICTKAJIAPhl dPTYPIIi KeJeMIi KIIeTKaIap sl KAMTBIFaH, SPEKIIIe ipijey MOHreIeK MilTiHI
MOTOPJIBI KJIETKAJIApFa yKcac KieTKanap aikeiHAanapl. Kymbipa miminaec Kem KIETKabl ipi TpUXoMa aHbIK-
Tanapl. TeMeHri amuaepMucTe ae ipi KIeTKanap okmayinaHasl. Me3odmun GaraHaimbl skoHe OopbUIAaK 0o-
JBITT KenreH. barananel Me30WILT eKi KaTapJaH TYPaThH Y3bIH XKiHIIIKe OaFraH TOpi3lli OpHAIaCKaH KIETKa-
napaaH Typanabl. barananel Me3oduiie TITMKO3UATED OTE KU1 MIOFBIPIAHFAHIBIFBI OaiiKalabl. Bromorusubik
AKTHBTI 3aTTaPJIbIH, SIFHU TITUKO3UITEP/IIH OPHBI XKalMbIpaKTa aJFall peT aHbIKTaIIbl. bopnbiinak me3odumnie
1€ TIUKO3UATEp Ke3ece i, Oipak ImambplpaHKel opHanackad. bopneuimak Me3oduinne KieTkaapaiblk 00C Ky-
picTap OachkiM. OpTaHFbI KYHUKEIE HETi3T1 OTKI3TilI MIOK opHaJlacKaH. Heri3ri sxyikeHiH )Koraprbl OeJiriHe
CKJIEPCHXHMMAJIBIK KJIETKaNap AaMbirad. JKOFapbl SIUISPMHUCKE OarbITTalFaH KCHJEMaHBIH 7-9 coynenepi,
TOMEHT1 MUAepMHUCKe OarpITTanFad (hodMa dIeMEeHTTepl alKbIH KopiHeai. DIodMaHBIH TOMEHTI Oeirine
HETi3ri NapeHxuMa KiIeTKanapbl opHaiackaH (3-cyper).

1 — >KOFapFhl AMUIEPMHUC, 2 — TOMEHTI SIHICPMULC, 1 — »oFap¥hI 3MHUIEPMUC, 2 — TOMEHT] SIHACPMHC,
3 — GaraHael Me30HILI, 4 — OOPITBIIIAK ME30(HILI, 3 —xcunema, 4 — grosMa, 5 — mapeHxema, 6 — GaraHaJIbI
5 —kcunema, 6 — dosma Me30(uuI, 7 — 60pHIbUIAaK ME30PIILIL, 8 — KYMbIpa To-

pi3ai TapMaKTaaMaraH, Kell KJIeTKaJbl, Oip sSApOJIbL,
6e3i ipi Tpuxoma
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1 — mapenxema, 2 — KapanaibIM KeTl KJIETKaJbI Oip sapo- 1 — Garanans! Mme3ohum, 2 — OopmbUIIAK Me30(HITT
JIBI TPEXOMA

3-cyper. Paulownia Shan Tong ruGpuii skambIparbIHBIH AHATOMHUSITBIK KYPBUTBICHI

Exi rubpun sxanblpakTapbIHBIH Talliay HOTHXECIHACTI MOP(HOMETPHUSIIBIK KOPCETKIIITEPiH CATBICTHIPY
Oapeiceina FTE rubpuninme skambipak kepcetkimrepi Shan Tong rubpui skambiparbl KOpCETKIlITEpiHe
KaparaHJa JKOFapbl CKEHJIIr aHBIKTAIbl. AWBIPMAIIBUIBIK OaraHaabl Me30¢uiae Oalkanabl, OaraHaIbl Me-
3o¢guit Shan Tong »kamnbipaFbiHAa KaJlblH eKeHIri 0aiikanasl (2-kecte). TpuxoManap >KOFaprbl )KOHE TOMEH-
ri Me3odunae ke3zgecti, ocipece FTE rubmpumi skambiparsl ©Te TYKTI €KeHIIT alKpIHAanAsl. Tpuxomanap-
IIBIH YIII TYPl aHBIKTAJIBI: KYMBIpa TOPi3i TapMaKTalIMaraH, KOl KJIeTKalbl, Oip sSapoisl, 6e3/1 ipi TpuxoMma;
KaparmaibIM Kell KJIeTKaJbl Oip sIposibl Tpuxoma; Oip kieTkanbl 6e31i Tyk. COHbIMEH KaTap, )ambIpak Ka-
netHABIFE FTE rubpuninae KansHaay eKeHi )KOHEe OTKI3TII 0K AUaMeTpi YIIKeH eKeHi Oenriii Oompl.

Kopvimuinowi

Ocpbunaiiiiia, Oyl ©ciMIIKTepIi TUarHOCTHKajdayFa MYMKiHAiK Oeperin Paulownia typnepinin Shan
Tong xone FTE rubpunrepi >xanbipakTapbiHa CabICTBIPMAIIBI 3ePTTEY KYPriziimi. JKamslpakTapIslH Herisri
AHATOMUSUTBIK €PEeKIIEeNIKTepl — TpUXoMalap, SMHUASPMUC KIeTKaIaphIHBIH MilIiHi, OaFaHaibl jkoHE OOp-
mbUTIAK Me30(HIUT KaThiHACh! alkbiHAa sl Paulownia Shan Tong »xone Paulownia FTE ruGpuarepi xa-
MBIPAKTAPBIHBIH AHBIKTAIFAH CAJBICTRIPMAIIBL MOPDOI0CUATBIK-AHAMOMUTBIK aubipmawbLivixkmapul. FTE
rUOpUAiHIE MOPPOMETPUSIIBIK KopceTkimTep xorapel, FTE rubpumi xambsiparbl TYKTI, TpUXOMANaphl JKHi;
FTE rubpuminme »kanbipak KaJdbIHIBIFBl KaibiH, FTE ruOpuainge eTKI3rill MoK JuaMeTpi yikeH, an Shan
Tong xanbiparbiHia TEK OaraHaIbl ME30(HILI KaJIbIH OOJIIbI.

AnMaTel Kajachl skaraaieiaga ecipinren Paulownia typrepiniy Shan Tong skone FTE rubpuarepi xa-
IBIPAaKTaPBIHBIH @aHATOMUSUTBIK, KYPBUIBICBIHAH aJIFall PET TITMKO3UATEP/IiH HIOFBIPIaHy OPHbBI aifKbIHAJIBI.
AHBIKTaJIFaH OMOJIOTHSUIBIK aKTUBTI 3aTTapAbIH JIHArHOCTHKAJIBIK Oerijiepi 0osamakra eCiMIiK MIMKI3aThIHA
Ky>KaTTaMa JaibIHJIay Ke31H/Ie HOPMATHUBTIK KYKBIKTBIK aKTUIep e KOJIJaHyFa 00aibl.
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Paulownia Siebold & Zucc Typnepi xanblpakTapbiHbiH,. ..

XK.b. Kanapi6aesa, M.C. Kypman6aeBa

CpaBHuTe/IbHBIE MOP(OJIOTHYECKHE U AHATOMHYECKHE 0COOEHHOCTH JIUCThEB BU/I0B
Paulownia Siebold & Zucc.

B crarbe BrepBbIC OMUCAaHBI OCOOCHHOCTH MOP(OIOrHIECKOro U aHATOMHYECKOTO CTPOCHHUSI JIUCTheB Shan
Tong u FTE rubpunos sBunos Paulownia Siebold & Zucc., BeIpaiueHHbIX B YCIOBUSX T. AJMathl. DTOT BHJL
JIEpEBBEB MIMPOKO PACIPOCTPAHEH B €CTECTBEHHBIX YCIOBHSX B cTpaHax Oro-Bocrtounoii Asuu. B Hactos-
mee BpeMs KyJAbTHBHPYETCS BO MHOTHX cTpaHax. JIpeBecura Paulownia mupoko HCHOIB3yeTcsi B JIECHON
MPOMBIIUIEHHOCTH, B IEJISIX MOJydeHUs: OHOTOIIMBa U Ouorasa, B kKauecTBe OHOpeMeMaHTa 1 B MEIHIIHE.
B ycnoBmax Kazaxcrana KynbTHBHpPYeTCs! BIISPBBIE M II03TOMY OHOJIOT0-3KOJIOTHIECKHE HCCIIEIOBAHUS THO-
puznoB BuoB Paulownia B MECTHBIX 9KOJIOTHYECKHX YCIOBUSX HE MPOBOAWIMCH. YUHTHIBAsI €rO MpaKTHYeC-
KyI0 3HAUMMOCTb JUIsl Halled CTpaHbl, KOTopas HCIBITHIBAET HEXBATKY Jieca, KpaifHe He0OOXOAUMO HCIIOIb30-
BaTh BO3MOXKHOCTH 3TOTO JepeBa. Llenn craTbn — M3y4uTh U CPaBHUTH MOP(OIIOT0-aHATOMUYECKHE OCOOCH-
HocTH JcTheB rubpunos Shan Tong u FTE Buna Paulownia. ABTopamu KCIOJIb30BaHbI CICAYOIIHE METOIBI
UCCIeIoBaHus: MOP(OMETPHYECKUE MOKa3aTeln U MOP(OIOrHyeckas CTPYKTypa OopraHoB. J[jisi MHKpPOCKO-
MHYECKOTo aHanu3a (ukcanus npousBoamiack MerogoM CrpacOyprepa—dnemmunra. B pesymerare ycra-
HOBJICHBI M€CTa KOHIIEHTPAIMN OMOJIOTUYECKH aKTUBHBIX BELIECTB MPH BBIBICHUU IUArHOCTHUECKUX MPU3-
HAKOB aHATOMUYECKOTo CTpoeHus juctheB Shan Tong u FTE, a takke [0Ka3aHO, YTO TIIMKO3UIBI KOHICH-
TPUPYIOTCS B CTOJIOYATOM U PHIXJIOM Me3o(miuiax. V3 MUKPOCKOITMYECKUX CPE30B YCTAHOBIEHO, YTO B aHa-
TOMHYECKOM CTPOSHUH JICTAa BCTPEYAIOTCSI IPOCTHIE MHOTOKJICTOYHBIC OJHOSACPHBIE TPUXOMBI, OJHOKIIE-
TOYHBIE JKEJIE3UCThIe BOJOCKH, HE DPa3BETBICHHBIC KYBIIMHOOOpa3HBIC, MHOTOKJICTOYHbIE, OIHOSAEPHBIC
KpYIHBIE TPUXOMBL. [IpH cpaBHEHHH BBIICHUIIOCH, YTO MOp(OMETpHUYECKHe IToKa3aTesy Jiucra rubpuna FTE
BBIIIE, YeM MOp(OMETpHUECKUe MoKasarenu jucra rudpuaa Shan Tong, pasHuna HabIOIatach TONBKO B
TOJIIMHE cTo04YaToro Me3oduia. [lomydeHHbIe pe3yabTaThl O3BOJISIOT BBISIBUTH AHATOMUYECKHE OCOOEH-
HOCTH JINCTBEB POJCTBEHHBIX BHIOB Paulownia, a Takke MOATBEpPANTH, YTOYHUTH M JOIOIHUTH JAHHBIE.
Tloxazarenu uccnenoBaHus MOTYT OBITh IPUMEHEHBI IPHU CUCTEMATHIECKOM H3Y4YE€HHH POACTBEHHBIX BHIOB
Paulownia B mpakTH4ecKOM HCMONIB30BAHHH.

Kniouesvie cnosa: mMophosords, MHKPOCKOIMsS, aHATOMO-AHardocruueckue mpusHaku, Paulownia Shan
Tong, Paulownia FTE.

Zh.B. Kaldybayeva, M.S. Kurmanbayeva

Comparative morphological and anatomical features of the leaves of the species
Paulownia Siebold & Zucc

The article describes for the first time the features of the morphological and anatomical structure of the leaves
of the hybrids Shan Tong and FTE of the species Paulownia Siebold & Zucc, grown in the conditions of
Almaty. This type of tree is widely distributed in natural conditions in the countries of Southeast Asia. It is
currently cultivated in many countries. Relevance of the work: Paulownia wood is widely used in the forestry
industry, for the production of biofuels and biogas, as a bioremediant and in medicine. It is cultivated in
Kazakhstan for the first time, and therefore biological and ecological studies of Paulownia hybrids have not
been carried out in local environmental conditions. Given its practical significance, it is extremely necessary
for our country, which is experiencing a shortage of forest, to use the capabilities of this tree. Aims and
objectives of the work: to study and compare the morphological and anatomical features of the leaves of the
Shan Tong and FTE hybrids of the Paulownia species. Research methods: morphometric indicators and
morphological structure of organs were carried out according to the generally accepted methodology. For
microscopic analysis, fixation was performed by the Strasburger-Flemming method. Result: the concentration
sites of biologically active substances were established when identifying diagnostic signs of the anatomical
structure of the leaves of Shan Tong and FTE, and it was also found that glycosides are concentrated in
columnar and loose mesophyll. Microscopic sections revealed that in the anatomical structure of the leaf there
are simple multicellular mononuclear trichomes, unicellular glandular hairs, unbranched pitcher-shaped,
multicellular, mononuclear large trichomes. The comparison revealed that the morphometric parameters of
the FTE hybrid leaf are higher than the morphometric parameters of the Shan Tong hybrid leaf, the difference
was observed only in the thickness of the columnar mesophyll. The obtained results make it possible to
identify the anatomical features of the leaves of related Paulownia species, as well as to confirm, clarify and
supplement the data. The data obtained can be used for systematic studies of related species of Paulownia in
practical use.

Keywords: morphology, microscopy, anatomical and diagnostic signs, Paulownia Shan Tong, Paulownia
FTE.
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Pa3pa6oTka in Vitro TexHoJIOTHH ISl JIMMHHAIIMN BHpYca
KYCTHCTOH KAPJIMKOBOCTH MAJIMHBI

Bupyc kycrucroit kapnukoBoctH Manuubl (Raspberry bushy dwarf virus) (RBDV) — oaun u3 Haubosee
PacIpOCTPAHEHHBIX U BPENOHOCHBIX MATOTCHOB MAJIMHBI, 3HAUUTENBHO CHIDKAIOIIUHA YpOXKalHHOCTh 3TOH
KyJIBTYPbl U Ka4ecTBO STOAHOH mpoxykunu. IIpoBeneHo cpaBHeHHE 3P()EKTHBHOCTH Pa3IMYHBIX CIIOCOOOB
O3JIOPOBIICHHST pacTeHHIl MaluHbl copra «MannHoBas rpsa» oT Bupyca RBDV B ycmousx in vitro. s
anmuMuHanmy Bupyca RBDV GbutH HCHBITaHBI TEpMOTEpaNHsl, XUMHOTEPAIHs U KPHOTEPaIHs, a TaKkKe code-
TaHUE STHX METOZOB. TepMoTepanuio acenTHIEeCKUX PACTEeHUH IIPOBOJIMIN B TepMOKaMepe IPH MePEeMEHHBIX
Temnepatypax (16 4, 38°C, ocBelmeHHoCTs 25 puMoneM2ec’t; 8 u, 24-26°C, TeMHOTa) B TEUEHHE JIBYX HEACIb.
XuUMHOTEepanus 3aKI0YaIach B KyJIbTHBHPOBaHUH PACTEHUH iN Vitro B TeueHue 4 Henesp Ha cpeae Mypacu-
re—Ckyra ¢ no6asnenuem 30 MI/J1 IpOTHBOBUPYCHOTO TpenapaTta pubaBupuHa. [ KpuoTepanuu anukaib-
HBIX MEPHCTEM HCIONIb30BaIn MeTox PVS2-Butpudukaunn. TectupoBanne pacTeHuil in Vitro Ha Hammdne
BUPYCOB MPOBOIWIM METOAOM MyibTHIUIEKC TagManpean-taiim [1L{P. YcraHOBIEHO, YTO POBEACHHBIE IO
OTAENBHOCTH TePMOTEpAIHs U XUMHOTEpANus, a TAkXKe CoueTaHne 3THX 00paboTOK ¢ KpHOoTepamueil He IpH-
BOJWIN K >7uMuHanuu Bupyca RBDV. Tonbko B ciiydae mpuMeHEHUs] XUMHOTEPAIIUY B COYETaHHU C TEPMO-
tepanueil y 37,5 % pacreHuii in Vitro Bupyc He oOHapyxuBaics. Hanbosee BHICOKHI BBIXOI OCBOOOK/ICH-
HBIX OT BUpyca RBDV pacrenuii ObU1 MoTydeH NpH HCTIOIb30BaHUH KOMOMHHPOBAHHOTO CIIOCO0a: XUMHOTe-
panus + TepMoTepamnus + KpHoTepamnus, Ipu 3ToM y 66,7 % pacrenuii copta «ManuHoBas rpsia» HOATBEp-
IUIach SIUMUHANKA OT Bupyca RBDV.

Knroueswie crosa: Rubus, Raspberry bushy dwarf virus, xumuorepanus, repmMorepanusi, KpuoTeparnws, puoa-
BHUPHH, PaCTEHUsI IN Vitro, BUPyCHI.

Beeoenue

SromoBOACTBO B HACTOsILEe BpeMsl MPENCTaBIsIET cO00 oAHy M3 Hambosiee OBICTPO pa3BUBAIOIINXCS
oTpaciel CelbCKOXO3SICTBEHHOTO MPOU3BOACTBA. JIMMUTHpYOMMM (aKTOPOM Pa3BUTHUSI 3TOH OTpaciiu B
Kazaxcrane sBnsieTcss HeXBaTKa Ka4eCTBEHHOT'0 I1OCAI0YHOT0 MaTepuasa, KOTOPBI 3aBO3UTCS U3-3a pyOexa,
B OCHOBHOM U3 cTpaH EBporneiickoro corosa, Poccun u Kuras.

MasinHa — oaHa 13 HauboJee MOMYIAPHBIX ATOAHBIX KYJIBTYp B CTpPaHaX YMEPEHHOI'O KJIMMaTa, B TOM
gucie u B Kazaxcrane. Cormacuo nanasiMm Komutera no cratuctuke PK, B 2019 rony manuna B Kazaxcrane
BEIpaIMBasIach Ha turomaau 1121,2 ra, B TOM 4uclie B KPECThIHCKUX U (hepMepcKux xo3stiicTBax — 48,4 ra;
B CEIbCKOXO3sIMCTBEeHHBIX Npeanpuatuiax — 40,2; B xo3siictBax Hacenenuss — 1032,6 ra. M3BectHO, 4TO
CaKEHIIBI ATOAHBIX KYJIBTYP, Pa3MHOKAEMbIe BET€TaTHBHO, TIOPAXKAIOTCS Pa3IMYHBIMA HH(DEKIUIMH, B TOM
YHClie TAKUMHU OMACHBIMHM BHYTPUKJIETOYHBIMU MATOTE€HAMM, KaK BUPYCHI, YTO OTPHUIATEIILHO CKa3bIBAETCS
Ha YpO’KallHOCTH M Ka4eCTBE STOAHOM NpoaykKuuu. st ManuHbel HanOosee BPEIOHOCHBIM CUUTAETCs Iepe-
HOCHMBIH C TIBLIBIIOW BHPYC KYCTHCTOH KapiukoBoctu Manuubl (Raspberry bushy dwarf virus) (RBDV),
MPUBOISAIINN K (POPMHPOBAHUIO PACCHIMTYATHIX SATOA [1]. DTOT MaToreH MMPOKO PaclpoCTpaHeH BO MHOTHX
o0acTax Bo3zenbiBanus ManuHbl [2]. Tak, ObUI0O BBISBICHO, 4TO B lleHTpansHOM pernone Poccuu ot 27 1o
46 % pacteHuil MaJIHHBI IOpakeHsl BUpycoM RBDV, uTo mpuBOAWT K 3HAYUTEIBHOMY CHHKEHHUIO MPOAYK-
TUBHOCTH y Pa3iM4HbIX copToB Ha 21-71 % [3].

O370pOBIICHHBIH TOCAJOYHBIH MaTepPHA SIBISETCS OJJHAM U3 3HAYUMBIX (DaKTOPOB MOJTYYCHUS BEICOKO-
ro ypoXas SITOJHBIX KyJIbTyp. TpaguliMOHHO A7 03JOPOBIEHUS PACTEHUN OT BUPYCOB IMPUMEHSETCS KyJb-
Typa BepXYIICUHBIX (anmuKalbHBIX) MepucTeM [4]. AnukanbHble MepucTeMbl pasmepom 0,2—0,3 MM, cBoboa-
HbIE OT BUPYCHBIX YaCTHII, BBIWICHSIOT U3 PACTEHUIA iN VItr0 1 pereHepupyroT Ha MUTATeIbHON cpeie B Oe3-
BHUPYCHBIE pacTeHbHIA. B CBS3M ¢ TPYIHOCTBIO MEXaHMUYECKOTO M30JIMPOBAHUSA U HU3KOW pereHepanoHHON
CHOCOOHOCTBIO MEPUCTEM TaKOTO pa3Mepa 4acTo STOT METO/ COUYETAIOT C TEPMO- U XUMHOTEparueH.
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Kak 0110 mokazaHo B myOaMKanusax MOCIEAHUX JIET, KpUOTEpanusl 3apeKoMeHA0Baa ce0sl B KauecTBe
HOBOTO 3((EeKTUBHOTO OMOTEXHOJIOTHYECKOTO METO/Ia 03I0POBIICHHS PAaCTUTEIHFHOTO MaTepHraiia OT BUpPYC-
HBIX uHOeKmii [5-7]. MeTon KpHOTepanuu OCHOBAaH Ha HCIOJIb30BAaHMKM KPHOKOHCEPBAIMK alKajIbHBIX
MepucTeM. [IpoTOKOIIBI KpHOKOHCEPBAIIMK pa3padO0TaHbl K HACTOALIEMY BpeMEeHH sl OONBILIOro yucia BU-
JIOB pacTeHUH, B TOM YHCIE U JUIS STOJHBIX KyJIbTYp. B mporecce kproTepanuy anukKaibHbIE MEPHCTEMBI,
M30JIMPOBAHHBIC U3 pacTeHHi iN Vitro, morpyskarot B x)uakuit a3ot (—196°C). [Tox meiicTBHEM CBEPXHH3KOI
TeMmIeparypsl HHOUIMPOBAHHBIE KIETKH (0OBIYHO 3TO KJIETKU BaKyOJIM3WPOBaHHbIC W JU(QepeHInpOBaH-
HBIE) MOTUOAIOT, @ U3 BBDKUBIIUX CBOOOJHBIX OT MAaTOTCHOB MEPHUCTEMAaTHUECKHX KIETOK PEreHEepUpYIOT
03JI0pPOBJICHHBIE pacTeHbuIa. K HacTosAmeMy BpeMeHH MIPOIEMOHCTPUPOBAaHA (P PEKTUBHOCTh KPUOTEPAITUH
JUISl MHOTHX BHJIOB PACTEHHH M Pa3INYHBIX BUPYCOB: SOJOHH (BHPYCHI: XJIOPOTHYECKAs ISTHUCTOCTD JINCTh-
eB si0monu (Apple chlorotic leaf spot virus), Bupyc pactpeckuBanus croia (Apple stem pitting virus) u Bu-
pyc 6oposmauaroctu apeBecunsl (Apple stem grooving virus) [6, 8]; Bunorpama (BUpyChl CKpyYHBAHUS JIH-
ctbeB BuHOTrpana) [9]; kaprodenpb (Bupyc ckpyuuBanus JuctheB kaprodens (Potato leaf roll virus), supyc
kaprodens Y (Potato virus Y), Bupyc kaprodens M (Potato virus M) [10, 11].

OpHako U1 HEKOTOPBIX BUAOB PACTCHUH HEBO3MOKHO TOOUTHCS OCBOOOMKACHUS OT BUPYCOB C HCIOJb-
30BaHUEM TOJBKO OJHOTO MeTOAa. MHOTHe HCCIIe0BaTeN!, 3aHIMAOIIHECs] BOPOCAMH 03/10POBJIECHUS Ma-
JIMHBI, OTMEYAIOT, UTO KYJIbTypa allMKaJIbHbBIX MEPUCTEM, TPAAUIIUOHHO HCIIOJIbB3yCMasd IJId 3THUX Heﬂeﬁ, HE
NPUBOAMT K IIMMUHALIMK Hanboliee BpeaoHocHoro Bupyca RBDV [2, 9, 12-14]. Kak moJjararoT, 3T0 CBSI3aHO
¢ TeM, uto Bupyc RBDV nokamusyercs He TONBKO B CTEONSAX M JIMCTHSIX MAJHHBI, HO TaKKe MOpakaer
OOJIBILYIO YaCTh MEPHCTEMATHUECKUX TKAHEH, YTO OBLIO MPOJEMOHCTPHPOBAHO C TIOMOIIBI0 HMMYHOTHCTO-
Jorudeckoro uccnenopanus [2]. Takxke He ObUIO TOCTUTHYTO MOJOXKUTEIBHBIX PE3yJbTaTOB B 0310pPOBIIC-
HHUH MaJIMHBI METOZIOM XUMHOTEPAIIMU ¢ IPIMEHEHHEM ITPOTHBOBUPYCHOTO ITpenapara pudaBUpHHa, a TaKKe
KOMOMHHPOBaHKME METOIa allMKAIbHBIX MEPHCTEM ¢ xumuoTepamnueii [15, 16]. RBDV otHocuTcs K TepMmota-
OWJILHBIM BUpYCaM, IMO3TOMY TepMOTEpanusi MHPUIUPOBAHHBIX PACTEHUH MOTJIa OBl JAaTh MOJIOKUTEIBHBIN
addexr. OmHako coodmiaercs, uto Tepmorepanus (38°C/26°C) B Teduenue 3—5 Helenb B COYCTAHUU C KYJilb-
TYpO# alMKaJbHBIX MEPHCTEM Takke ObLIH Oe3ycrerHsiMu it snumuHaima RBDV [2]. Tlocme mHOTHX
MOMBITOK HANTH 3 (EKTUBHBIN CIOCOO OCBOOOXKIEHHS OT BUPYCOB MAJMHBI, UCCIEAOBATENN COILIUCH BO
MHEHHH, YTO JJISl TAKKX CIIOKHBIX PEKABIUTPATHBIX KYJIbTYp, KaK MallHa, HanOoJjee JeHCTBEHHBIM CIIOCO-
OOM 030POBJICHUS MOKET CTaTh KPUOTEPAIUS B COUETAHUH C TEPMO- W/HJIM XUMHOTepanueii [2, 7].

Llenpr0 HACTOSIIIETO MCCIIEIOBAHUS SBISUIOCH CpaBHEHHE 3(P(HEKTHBHOCTH PAa3IMYHBIX METOIOB 0370-
poBIIeHUS (XHUMHUOTEpANNY, TEPMOTEpaIi U KPUOTEPaInH ), a TAK)Ke UX COYETaHUs, IS ANUMUHAIIUN BUPY-
ca RBDV vy pactenwuii MaiuHsblI in Vitro.

Mamepuanvl u memoowl ucciedosanuii

Obvexmol uccie008anus U YCa08Us Kyabmusuposanus pacmenuti in Vitro. O6beKTaMu HCCIIEI0BAHS
SIBJISTUCH pacTeHus in Vitro tpex coproB manuuel: [ epkynec, Conoxa u Manunosas epsoa, pa3MHOKEHHbIC
Ha cpene Mypacure—Ckyra (MC) [12, 13], ¢ no6aBnenuem ¢uroropmonoB: 0,5 mr/in 6-6eH3uIaMUHOTYpHUHA
(BAII) u 0,1 mr/n namonummacisaoi kucnotel (MMK), 30 1/n caxapossr, pH 5,8. Acentuyeckue pacteHus
KYJIbTHBHPOBAIN B CBETOKYJILTYPAIbHOM KOMHATe Npu TeMneparype 24°C, 0CBEIEHHOCTH 25 puMoseM2ec™,
16-yacoBom (oToneproe ¢ MacCUpoOBaHUEM Ha CBEXKHE MUTATEIbHBIC CPEAbl KaXKAble 4 HelemH.

Onumunayus eupyca RBDV uz pacmenuii manuner in Vitro. J{ns snumunanuu Bupyca RBDV u3 pacre-
HU# N Vitro GBIIM UCTIONB30BAHBI CIIEAYIONINE 00PAaOOTKH:

— | cioco6 — TepMoTepanus pacTeHuii in Vitro;

— Il — TepmoTeparust pacTeHwii in Vitro + KkpuoTepanus aMKaIbHBIX MEPHCTEM;

— Il — xumuoTepanus pactenuii in Vitro;

— IV — xumMuoTepanus pacTeHuii in Vitro + kpuoteparnus anuKaaibHbIX MEPHUCTEM;

—V — xumuotepanus + TepMOTepanus pacTeHui in Vitro;

— VI ciocob — xumuoTepanus + TepMoTepanus + KpHoTepanus alnuKaIbHbIX MEPHCTEM.

Xumuomepanust pacmenuti in Vitro. XuMmuortepanusi 3aki04aiach B KyJIbTHUBHPOBAHUU pacTeHHUil in
vitro B Teuenue 4-uenensHol cpenpl MC ¢ 100aBieHHEM pa3IMYHbIX KOHIeHTpalui pubdasupuna (0, 20, 30,
40 mr/n). Ilpu onpenenenny BIUsSHUA pHOaBUPUHA YUUTHIBAIN COCTOSIHUE U KOJM4ecTBO noberos. Koaddu-
IUEHT Pa3MHOXEHHUS BBICUUTHIBAIIH 110 (popMyIie

Kp=albec,

rje @ — KOJIMYECTBO BHOBb 00pa30BaBILMXCS MOOETOB; b — Konm4ecTBo moOeroB BHICAKEHHBIX IS

Pa3MHOXKEHUSI; C — KOJIMYECTBO MaCCaXeH.
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Tepmomepanusi pacmenuti in Vitro. TepMoTepanuio acenTHYSCKUX PACTCHUH MTPOBOAMIN NPU TIEPEMEH-
HBIX Temneparypax (16 4, 38°C, npu ocBemeHHOCTH 25 MKMon*M 2ecL; 8 4, 24-26°C, B TeMHOTE) B TCUCHHE
IBYX HEZeINb.

Kpuomepanus anuxanvhvix mepucmenm. J{ns xpuoTepanuuanuKkaibHbIX MEPUCTEM UCTIONB30BAIA METO
PVS2-sutpudukanmm, pa3paboTaHHBIA paHee I KPUOKOHCEPBALMH MaJIMHbI, ¢ HEOOIBIIUMU MOIUBHKA-
musavu [13]. Anukansasie MeprcteMsl pasmepom 0,8—1,0 MM BBIIEISUIN U3 acENTHYECKMX pacTEHHIA in Vitro,
MPOIIEAIINX 3aKaMBaHUE B KIIMMaKaMepe Ipu mnepeMeHHbIx Temneparypax (16 1 —1°C, ocBemenHocTs 10
MKMoOJI*M-2¢c-1; 8 4, TemHoTa, 22°C) B Teuenue 1 Hemenu. M30aupoBaHHBIE MEPUCTEMBI TPEIBAPUTEIHHO
KynbTuBHpOBanu Ha cpene MC ¢ mobasnenunem 0,3 M caxapo3sl B TeueHHE 2 CyTOK B YCIOBHSAX 3aKajHBa-
HUS1, 3aTE€M MOMEINAIN B KpUonpoOupku ¢ xuakon cpenoit MC ¢ 0,4 M caxapozoii 1 2 M riunepuHoM, 3a-
TEM MEPEHOCWIN B pacTBOp KpuonporekTopa PVS2 (rmumepun 30 %, sTHineHrmvKonb 15 %, TuMeTHIICyb-
doxeun (IMCO) 15%) na 80 mun Ha a1y (0°C) U morpysxanu B cocyn [proapa ¢ sxuakuM a3otom Ha 15-20
MuH. PasMopaxuBaHne KpHONPOOMPOK C MEpHCTEMaMy POBOAMIIM B BOASHOM OaHe mpu Temmepatype 45°C
B TeueHue 1 mMuH, 3atem npu 25°C, 1 muH. [locne npomeiBanus cpenoit MC ¢ 1,2M caxapo3oii, MEpUCTEMBI
nepeHocwin Ha cpeny MC amst pa3MHOXKEHUSI, COCTaB KOTOPOH yKa3aH BbIIIE.

IMocne kaxmoi mposeneHHoit o0pabotku (I-V1) pactenus in Vitro ObUTH MPOTECTUPOBAHBI HA MPUCYT-
CTBHE BUPYCHOU MH(EKINH.

Tecmuposanue pacmenuii manunsl INVItro na eupycwol. TecTupoBaHHE HA BUPYCHI TIPOBOAUIN METOIOM-
myneTuIuieke TagMan pean-taiim [1LP. Onpenensin geTpipe BUpyca: BUPYC KONBIEBOH MATHUCTOCTH Ma-
nunbl (Raspberry ringspot virus (RRV), Bupyc kpamdatoctu nuctheB Manuubl (Raspberry leaf mottle virus
(RLMYV), Bupyc pa3MbIThIX IsATEH JucTheB ManuHbl (Raspberry leaf blotch virus (RLBV) u Bupyc kycruc-
TOM KapiukoBocTd Manuubl (Raspberry bushy dwarf virus (RBDV). Beinenenue toransaoit PHK mpoBoau-
Ju ¢ ucrnoiib3oBanueM momuduiporanHoro CTAB metona (16): 50-100 Mr nucTheB, 0TOOpaHHBIX U3 pac-
TeHu# in Vitro, romorenusuposanu B 1 mi 6ydepa (100 MM Tpuc-HCI pH 8,0; 20 MM DITA pH 8,0; 1,4M
NaCl; 2% CTAB; 2% PVP u 0,2% 2-mepkantosranosna). 'omorenar uakyoupoanu mpu 65°C B Teuenue 30
MUH H 3aT€M 3KCTParupoBaii paBHbIM o0BbeMoM xjopodopma. K BogHo# daze modasmsmm 2 odvema 96 %
stanona. Cmeck uHkyoupoBanu npu 20°C 15-20 muH, uentpudyruposamu 15 mun npu 13000 g. Ocamox
PHK mpomeiBanin 70 % stanomom u pactBopsur B 70 MK Boasl. KadecTBo 00pa3IioB mpoBEpsUTH 110 HAJH-
yuro 28S u 18S pubdocomansupix PHK ¢ momonisio anexkrpodopesa B 1,5 % arapozHom rene.

Peaknust obpatHoii TpaHckpunuuu: 3 Mk totansHoii PHK nenatypuposamu npu 72°C B Teyenue 10
MuH B npucytctBud 1 Mk 10 MM obGpatHoro mpaiimepa AJisi K&KAOTO BUPyca U BHYTPEHHETO KOHTPOJIS B
obmem oobeme 14,5 MK, ¢ mocneayomeii HHKyOaIueid Bo by B TeueHne 5 muH. 3ateM kK PHK mobasism
4,5 Mk 5x Oydepa oOpatHoi TpaHckpunTassl, 0,2 MM ne3okcupubonykieoruarpudocdaror u 200 ex. 06-
partHoii Tpanckpunrazsl M-MLV (QuantumScript). PeakironHyo cMech HHKYOUPOBaIH B TEPMOOIIOKE MpH
42°C B Teuenwue 1 u.

Mynerumuiekce Real-Time I[P npoBoaumu B o0beme 25 Mk, coaepxammeM 2,5 mxi 10X Taq 6ydepa,
2,5 mka 25 mM MgCl,, 0,2 MM ne3okcupubonykieotis Tpudocdaros, 0,2 MkM 0OpaTHOro u MPSMOTO
mpaiiMepa JJis KaKIoro BUpyca B BHyTpeHHero kontpois, 0,2 MM TagMan 30HI0B Al KaKIOTO BHpycan
BHyTpeHHero KoHTpods, 0,5 ex. Taq JJHK momumepassr u 2 mxin kK IHK. Ammudukarnuro nposoaunmu Ha [TL[P
mammne Gentier 96E mo cienyromieii nporpamme: oauH muki 94°C — 5 muH ; 40 HUKIIOB, COCTOSIINX M3
cnenyromux cryneneit: mpu 94°C — 30 ¢, omxur npu 55°C — 30 ¢ u cunre3 npu 72°C — 60 c; okoH4Ya-
TenbHas doHTanus npu 72°C B tederne 10 muH. CuuthiBaHHE (IIyOPECIICHIINN TPOBOIMIIN TTOCIIE KaXI0TO
[MKJIa. AHAJIN3 Pe3yJIbTaToOB IMPOBOIMIM Ha mporpamMmHom obecnieuenuu TP mammue:: Real-time PCR
system version 1.

OKCIIEpUMEHTHl POBOAWIN B 3-X MOBTOPHOCTAX. CTaTUCTUYECKUN aHATU3 OCYIIECTBISUIM MO OOILe-
NPUHATHIM MeToauKaM [ 17].

Pesynomamur u ux obcyscoenue

Pacrtenus in Vitro tpex coproB manuHsl: I epkynec, Manunosas epsda n Conoxa ObUTH IPOTECTUPOBAHBI
Ha Hanmuue yeTbipex BupycoB (RBDV, RLBV, RLMVu RRV), u Gbu10 moATBEp K ICHO MIPUCYTCTBHE BUpYCa
RBDV B pacrenusix copta Manunosas 2psaoda (puc. 1). 3nauenus moporosoro nukia (Ct) ¥ cTaHmapTHBIE
kpuBble [1[IP B peambHOM BpeMeHU ObUIM aBTOMATHYECKH CTEHEPUPOBAHBI C MOMOIIBIO MPOTPAMMHOIO
obecnieuenus Gentier Real-Time PCR System vl (Xi’an TianLong Science and Technology Co., LTD). Ilo-
poroseie ksl (Ct) mst RBDV u BHyTpeHHero koHTponsa coctaBuiu 11 u 12, cooTBeTcTBEHHO. 3a OTpHULa-
TENBHBIN pe3yNbTaT NpUHUMaNUCh 3HaueHus Ct cpore 35.
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Tpumeuanue. Raspberry ring spot virus (RRV); Raspberry bushy dwarf virus (RBDV); Raspberry leaf blotch virus
(RLBV); Raspberry leaf mottle virus (RLMYV); Bayrpennunii koatpois (C).

Pucynok 1. [lnarnoctuka copra Marunosas epsioa (pactenue in Vitro, He moaseprasiiueecs 00paboTKaMm) ¢ HCIOJIB30-
BaHueM MynbTHILIeKC TagMan ITLP B peaqsHOM BpeMeHU

Ha nByx Ge3BupycHbIX copTax Manunsl (I epkynec, Conoxa) ObIIO MPEABAPUTEILHO M3YUEHO BIHSIHHUE
OTJETHHO TPOBEJCHHBIX TEPMOTEPAITUHN U XUMHOTEPAIIHH, a TAK)Ke UX KOMOMHAILU ¢ KproTepanuei Ha coc-
TOSIHAE PACTEHUH M XKHU3HECIIOCOOHOCTh AlMKAIBHBIX MEPUCTEM. B pe3ynbTate XMMHOTEpanuu ¢ goOaBie-
HUEM pa3IMYHbIX KoHIeHTpamid pubdasupuna (0, 20, 30, 40 mr/m) B cpeay MC ObuIO TIOKa3aHO, YTO TIpena-
par 3HAYUTENLHO YXY/IIAl COCTOSHAE pacTeHHH iN VItro, mpuBoIs K HEKPO3y MOOETOB, a TAKKE CHUKAI KO-
a¢dunmeHT pa3MHOXKeHUS pacTeHU ManuHbl. CopT [epkyrec TOpa3mo CHUIIbHEE MOJBEPralics WHTHOU-
pyIoIeMy IeHCTBHIO pubaBHpHHA 10 cpaBHEHHUIO ¢ copToM Conoxa (puc. 2, 3). PubaBuprH B KOHIIEHTPAIIMN
40 MI/1 MpakTUYECKH MOTHOCTHIO MHIHOUPOBAJ Pa3MHOKEHHE pacTeHui copTa I epkynec, n bonee, 4eM B 2
pasa cHmKaI Ko3hPUIHEHT pasMHOKeHHs pacTeHuii copta Cosoxa (puc. 2).

PubGaBupun, 100aBICHHBIN B IUTATEIbHYIO CPEAY, CHIDKA TAKXKE BBDKUBAEMOCTD U PEreHEPaLHIo aru-
KaJIbHBIX MepHCTeM Mociie kpuorepanuu. Tak, y copta Conoxa perenepanys anvkajlbHbIX MEPUCTEM B KOH-
TpOJIE MOCJE MPOBEICHHOIN KpUOTEepanuu cocTaisuia 75 %, a mocie IByXHEIETbHOU XUMUOTEPAIIUU TIOCTO-
BEPHO CHIXKajJack A0 62,5; 61,5 u 58,5 % B 3aBUCHMMOCTH OT KOHLEHTpaluy pudasupuHa. Y copta I epxynec
pereHepanys MepucteM B KOHTposie coctaBisiia 40,7 %, Torna Kak mociie XMMHOTEPAalMM CHUXKAJIOCh 0
35,4 % u 33,3 % (puc. 4). YuurtbiBasi CUIbHOE MHTHOUpYIOIIEe NeicTBUE pubaBuprHa B KOHICHTparuu 40
MI/JI Ha COCTOSIHHE PacTeHHUI MaITHHBI IN VItr0, X pa3MHOXKEHHUE, a TAKIKE PEreHepalnio alHKAIbHBIX MEpPH-
CTEM, B TIOCIIEAYIOIINX SKCIEPUMEHTAaxX IO O30POBJICHHUIO PAaCTeHUi copta Manunogas epsda OblIa UCTIOIb-
30BaHa KOHIICHTPALUS IPOTUBOBUPYCHOIO mipernapara 30 mr/.

[ epkynec
= Conoxa

30 40
Konuem‘paum pudaBHpHHa (MI/I)

N (=] +

KoadpunpenT pasmHonerus, Kp
=

Ipumeuanue. Paznuuus Mex 1y JaHHBIMH, 0003HaYEHHBIMH Pa3HBIMH OyKBaMH, 1ocToBepHHI pu P < 0,05.
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Pucynok 2. BiusiHue KoHIIEHTpaluy pudaBUprHa B MUTATEIBHOM cpeae Mypacure—Ckyra Ha K03 OUITHESHT
Pa3sMHOKECHUSI PACTEHHI IN VItr0 IByX COPTOB MAITHHBI

s
- = i
A= N 05 -
a) 0 mr/n PB; 6) 20 mr/n PB; B) 30 mr/n PB; r) 40 mr/n PB

Pucynok 3. BrmsiHue koHueHTparmn pudasupuHa (PB) npu xumuoTepanun Ha cocTostHAE pacTeHU copra [ epkyiec
NP KyJIbTHBUPOBAHHH B TeUeHUE 4 Helemb
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Kpuoteparmus 20mMr/n PB + 30Mr/nPB + 40 Mr/n PB +
KPHOTEpanHs KpHOTEpaNHA KpHOTEpar s

Pucynox 4. Bnusinne koHueHTpanun pudasupuna (PB) npu xumuoTepaniu Ha pereHepannio pacTeHNi U3 alMKaIbHBIX
MEPHUCTEM MAJIMHBI OCIIE KPHOTEPAIHH

IIpumeuanue. Pa3nuuust Mexly TaHHBIMH, 0003HaYC€HHBIMH pa3HbIMU OyKBaMH, 1ocToBepHbI ipu P < 0,05.
BbIJI0 yCTaHOBJICHO, YTO, B OTIMYHE OT XMMHOTEPAITUH, IPOBEACHHAsI TEPMOTEpAIHs pacTeHui in Vitro
TIOJIOKUTCIIBHO BJIMAJIA Ha BBDKUBACMOCTD allMKaJIbHBIX MCPUCTEM, PCICHECPUPOBAHHBIX IOCIIC KPpHUOTEpAIINU

(puc. 5). Y copra Cosoxa pereHepaliusi pacTeHUH JOCTOBEpHO Bo3pactana ¢ 45,0 % (kpuotepanus) 10 63,2
% (TepmoTepanus + kprotepanusi). Y copta I epryaec ¢ 21,0 no 32,0 %, coorBeTcTBEHHO (pHC. 5).
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Ipumeuanue. Paznuuus Mex1y JaHHBIMU, 0003HAYEHHBIMU Pa3HBIMH OyKBaMH, T0CTOBepHHI pu P < 0,05.

PucyHok 5. BiusHue TepMOTepaniy pacTeHUH iN Vitr0 Ha BBDKMBaeMOCTh alMKaJbHBIX MEPUCTEM, PETeHEPHPOBAHHBIX
MOCJIe KPHOTEPAITHH

B mocreyroinei cepuu 3KCIEPUMEHTOB 110 037I0POBJICHUIO pacTeHH iN Vitro Manuubl copta MaiuHo-
6as epsioa ot Bupyca RBDV 6b110 HcmbITaHO 6 pa3iudHbIX crtoco00B 00paboTku (cM. Tabi.). ITocne kaxmoi
00paboTKH pacTeHus iN VIitro ObLIM MPOTECTUPOBAHbI HA HAJTMYKME BUPYCHOM MH(DEKIIHH.

Tabonuma

Pe3yabTaThl HCNOJIBL30BAHMS PA3JINYHBIX 00pa00OTOK JJIS JIMMHHALMYU BUPYCA KYCTHCTOH KAPJIMKOBOCTH
masnubl (RBDV) y copra Manunoeasn zpaoa

Metox 06paboTku Kon-Bo me- Perenepanus IIpoueHT 0310pOBIEHHBIX
pucteMm, mT. | pacrenuit, mt./% | ot RBDV pactenuii in vitro

| coco6: TepmoTepanst 9 3/333° 0

I1: TepmMoTepanus + kpuoTepanus 11 2/18,2" 0

111: xumuoTepanus 12 6 /50,00 0

IV: xumuoTepanust + Kpuorepanus 10 8/80,0° 0

V: xuMuorepanus +repMoTepanus 12 8/66,7% 37,5°

VI croco6: xumuoTepanus + TepMoTepanus + 12 6 /50,00 66,7%
KPUOTEpaIus

Tpumeuanue. Pexxum Tepmoteparnuu: Pacterns in vitro momernany B TepMoKaMepy Ha 2 HEICNH [PH MEPEMEHHBIX TeMIIepaTypax
(16 4 mpu 38°C, ocBelmeHHoCTh 25 uMonem2sc; 8 u mpu 24°C B TeMHOTE). PesxuM xumuoTepanuu: Pactenus in Vitro xysisTuBH-
poBaiu Ha cpene Mypacure—Cxkyra ¢ no6asnerrnem 30 Mr/in pubaBuprHa B TeUSHHE 3 HeAeNb Ipu Temreparype 24°C, ocBeleH-
HocTH 25 uMonem?scl, 16- gacoBom (oTonepuoze. KpuoTepanuio mpoBOAUIN C MCHOJIb30BaHHEM MeToaa PVS2 BuTpupuKanuy.
Paznmiuns Mexxay naHHBIMH, 0003HAYEHHBIMH Pa3HBIMU OyKBaMH, 1ocToBepHHI ipu P < 0,05.

B pesynbrare nccnenoBanuii ObUI0 YCTaHOBIIEHO, YTO MPOBEJCHHBIE MO OTAEIBHOCTH TepMoTepanus (I
cnoco0) miau xumuotepanus (11l croco6) He mpuBoawIu K anumuHainmu Bupyca RBDV. Coueranue 3THx
IByx 00paborok ¢ kpuotepanueit (Il crocod u IV ciocoObr) Takke HE aBaiy MOJIOKUTENBHBIX Pe3yibTa-
TOB. TONBKO B Ciiy4yae 00pabOTKU XUMHUOTEpanuel, KOMOMHUPOBAHHOM ¢ TepMmoTepanueii (V croco0), y 37,5
% pactenuii in Vitro Bupyc He oOHapyxwuBayicsi. Hanbosiee BBICOKHI BBIXOJl OCBOOOKIECHHBIX OT BHpYyCa
RBDV pacrenuii Obl1 OTy4EH NPH MCTIOIB30BAHUM KOMOWHUPOBaHHON 00pabOTKU: XUMHOTEpanus + Tep-
mMotepanus + kpuorepanus (VI ciocob), npu 3ToM y 66,7 % pacTeHuil moaTBepAUIach SIMUMUHALUS OT BH-
pyca RBDV.

[MoxyueHHBIC Pe3yNBTAaTHl COTTIACYIOTCS C JaHHBIMU 3apyOeXHBIX HcclienoBatene [2, 7] o HeBO3MOxk-
HOCTH O3JI0POBHTH PAaCTEHMSI MAIMHBI KAKMM-TTHOO 0JJHUM MeToioM. B paGore Matew et al. [7] nByxHexens-
Hasl XMMHUOTEpaIus Ha MUTaTeNibHoU cpene ¢ 30 M/ prubaBUpHHA WK TEPMOTEPAIHs, IIPOBEJCHHBIC 110 OT-
JeNTBHOCTH, TaK K€, KaK M B HACTOSIIEM HCCIICAOBAHHU, HE MPUBOJIWIN K IMOJIOXKHUTEILHOMY PE3YJNIbTATy.
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HawuGonpmmii nporieHT 0e3BUpYCHBIX pacTeHHd ManuHbl (78,9 %) HOBO3ENAHICKUMHU HCCIECIOBATEISIMHU
Take OBLT TMOJYUYEH C UCITOJIb30BaHUEM KOMOMHHPOBAHHOW 00paObOTKHM (XMMHUOTEpaIus + TepMOTEpanmsi +
KpHoTepanus) [7].

Baxnouenue

B pesynbraTte mpoBeneHHON pabOTHI OBLIO MPOIEMOHCTPUPOBAHO, YTO C TIOMOIIBIO COYETAaHUS TPEX Me-
TO/IOB: XHUMHUOTEPAIHH, TEPMOTEPAHNA U KPUOTEPAIIMH MOKHO C BBICOKOH 3(h()EeKTHBHOCTHIO O3JOPOBHUTH
pacTeHust MaJIMHBI iN Vitro ot Bupyca kyctucToil kapiukoBoct Manuiel (RBDV). Brepsoie B Kasaxcrane
JUTSL TIOJTyYEHUsI OC3BUPYCHOTO PACTUTEIILHOTO MaTepHaia MajuHbl Pa3padoTaH OMOTEXHOJOTHYSCKUN CIIO-
€00, KOTOPBIY TIO3BOJIUT HE TOJBKO IMPOBECTH O3/I0POBIICHUE OT (PUTOMATOTEHOB, HO M HAJIE)KHO COXPAHUTH
SIUTHBINA TTOCAIOYHBIN MaTepHall B KpHOTCHHOM OaHKe.

Pa6oma svinonnena npu noodepocke Munucmepcemea nayku u evicuie2o oopazosanus Pecnyoiuku Ka-
saxcman 6 pamxax Ilpoepammmno-yenesoeo punancuposanus BR18574099.

Cnucox IuTepaTypsl
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TanKypaii 0yTaJabl eprexkeiiji BUPYChIH KOKIBIH IN VItr0O TeXHOJIOTHSICHIH d3ipJiey

Taukypait Oyransl eprexeiini Bupycsl (Raspberry bushy dwarf virus) (RBDV) — en ke TapajiraH sxoHe 3-
SIHIBI, TAaHKYpPaiabl 3aKbIMIAUTBIH KO3ABIPFRIITAPIBIH Oipi, Oy BUPYCTHIH TYPl AAKBUIABIH ©HIMIUIIIT MEH
JKHUIEK OHIMIEPIHIH CalachlH alTapiBIKTail TeMeHIeTeai. 3eprreyae in Vitro »karmaiislHga TaHKypaiIbH
«MainuHoBas rpsiiay copTblH RBDV BupychIHaH cayBIKTBIpY MaKcaThIHAA OPTYPJIi SAICTepAiH THIMIUIT ca-
TBICTBIPEUIAEL. RBDV BHPYCBIH k010 YIIIH TepMOTepanusi, XUMHUITEPANus XKoHE KPUOTEpaIus, COHAal-aK
OCBI 9MIICTEPIiH KOCBIH/ABICH CHIHAKTAH OTTi. ACENTHKAIBIK OCIMIIKTEP/IiH TepMOTEPAHsICHl apHailbl TepMo-
Kamepaza aybICrassl TeMreparypa xargaiibiaga (16 carat 38°C, 25 pmonem-2ec-1 xaprikra; 8 carar, 24-
26°C, KapaHFbL1a) €Ki anTa apajbIFbIHIA KYPri3inai. XuMusTepanusaa BUpycKa Kapchl pubaBHpHH Ipenapa-
ThIHBIH 30 Mr/11 KOHIeHTpauuschiH Mypacure-CKyr KOpeKTiK OpTachlHa KOCHII, ©CiMaikTep 4 anta Goibl in
Vitro ecipisii. AnMKanbIbpl MEpHCTEMAIap/IblH KpHOTepanusickl PV S2-BuTpuuKkanus diciMeH sKyprizini.
Bupycrapsie in vitro 6ap 6onysiHa eciMaikrepi Tectiney mynbrumieke TagMan pean-taiim IITP oxicimen
KYpriziani. JKeke *Kypri3iireH TepMOoTepanus jKoHe XUMHUSATEpanus, COHAai-aK OChl OHICY 9IICTEPiH KPHO-
TepanusiMed Oipiktipy RBDV BHPYCHIH jKOIOFa OKEIMEreHi aHBIKTAIAbl. XHUMHUSATECPANUIHB TEPMOTEPAITHs-
MeH Gipre KoJIaHFaH jKarjiaiiaa raHa ecimuikrepain 37,5%-ma in Vitro Bupyc Ta0butran sxok. RBDV Bupy-
CBIHAH Ta3apThUFAH OCIMIIKTEPiH €H JKOFaphl OHIMIUIITT OIpiKTIpireH 9MICTI KOJIaHy apKbLIbl AJIBIHIBI,
SFHU: XHMHOTEpanusl + TepMoTepanus + KpuoTepanus, Oy perre «ManrHoBas Ipsiiay COPTH OCIMAIKTEpi-
HiH 66,7% RBDV BupycsHaH caybIKTBIPBUIFaHbI PACTaNIIbL.

Kinm cesoep: Rubus, Raspberry bushy dwarf virus, XuMusTepanus, TepMOTepanus, KpruoTepamnus, puda-
BHPHH, iN Vitro ecimMaikrepi, BUpycrap.

S.V. Kushnarenko, U.A. Manapkanova, N.K. Rymkhanova, T.T. Turdiyev,
B.A. Zhumabayeva, K.P. Aubakirova, N.N. Galiakparov

Development of in vitro technique for elimination of Raspberry bushy dwarf virus

Raspberry bushy dwarf virus (RBDV) is one of the most common and harmful raspberry pathogens, signifi-
cantly reducing yield of the crop and quality of berries. The efficiency of various methods for RBDV eradica-
tion in Malinovaya Gryada variety in vitro plant lets was compared. Thermotherapy, chemotherapy and cryo-
therapy, as well as combinations of these techniques, have been tested to eliminate RBDV. Thermotherapy of
aseptic plants was carried out in a growth chamber at alternating temperatures (16 h at 38°C, light intensity 25
pumolem2es; 8 h at 24-26°C, darkness) for two weeks. Chemotherapy was carried out by in vitro plant cul-
ture for 4 weeks on Murashige-Skoog medium with 30 mg/L of ribavirin. For cryotherapy of shoot tips, the
PVS2 vitrification technique was used. In vitro plants were tested for viruses by multiplex TagMan real-time
PCR. It was found that thermotherapy and chemotherapy alone, as well as the combination of these treat-
ments with cryotherapy, did not result in RBDV elimination. Only when chemotherapy was used in combina-
tion with thermotherapy, RBDV was not detected in 37.5% of in vitro plants. The highest percentage of
RBDV-free plants was obtained using the combined technique: chemotherapy + thermotherapy + cryothera-
py, while RBDV elimination was confirmed in 66.7% plants.

Keywords: Rubus, Raspberry bushy dwarf virus, chemotherapy, thermotherapy, cryotherapy, ribavirin, invitro
plants, viruses.
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The genus Rhaponticum in Kazakhstan: species diversity,
distribution and prospects for practical use. Review

The article presents information on the species composition and distribution of plants of the genus Rhaponti-
cum in Kazakhstan based on literary sources and analysis of herbarium materials. The data of more than 300
samples of the herbarium collections were analyzed, including those from the Institute of Botany and Phy-
tointroduction of the Republic of Kazakhstan, the Institute of Botany of the Academy of Sciences of the Re-
public of Uzbekistan, Moscow State University, IRPH “Phytochemistry”, the Institute of Biology and Soil of
the National Academy of Sciences of the Republic of Kyrgyzstan. More than 30 literary sources were ana-
lyzed as well. 6 species of the genus Rhaponticum were identified within the territory of Kazakhstan, which
can be classified according to the following ecological and high-altitude groups. The groups include species
growing in the subalpine and alpine meadows of Altai such as Rhaponticum carthamoides (Wiild.) 1ljin; plain
species such as Rh. Serratuloides (Georgi) Bobr., Rh. Nitidum Fisch.; plants growing on rocky and gravelly
slopes of the Western Tien Shan such as Rh. Karatavicum Regel et Shcmalh., Rh. aulieatense 1ljin, Rh. na-
manganicum (1ljin) Dittrich. Medicinal species Rh. carthamoides, Rh. serratuloides and Rh. karatavicum
were analyzed to research future prospects of their usage. The perspectives of plants having adaptogenic, psy-
chostimulant, tonic, immunostimulating, anabolic, antibacterial, antioxidant, hemorheological, antiviral, cyto-
toxic, antiprotozoal properties have been noted and discussed to be used in the medicine, food industry, fod-
der production, landscape design, beekeeping areas.

Keywords: genus Rhaponticum, species composition, distribution, Rhaponticum carthamoides, Rh. serra-
tuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, usage perspectives.

Introduction

Genus Rhaponticum Ludw. (family Asteraceae) includes 25 species, which are distributed mainly in the
temperate latitudes of Europe and Asia. In Kazakhstan, until recently [1], only 5 species of this genus were
found: Rhaponticum carthamoides (Wiild.) 1ljin, Rh. serratuloides (Georgi) Bobr., Rh. nitidum Fisch., Rh.
karatavicum Regel et Schmalh., Rh. aulieatense 1ljin. At the end of the last century, Rh. namanganicum 1ljin
was found on the territory of Kazakhstan, it is an endemic of the Western Tien Shan, previously known to be
present only on the territory of Uzbekistan and Kyrgyzstan [2].

The issues of protection, distribution and phytocenology of almost all representatives of this genus are
still poorly understood. Significant part of the species needs protection, for example, 3 species are included
into the Red Book of the Republic of Kazakhstan [3]. They are RhA. karatavicum, Rh. aulieatense and Rh.
carthamoides. The latter one is a famous medicinal plant, which is constantly being depleted due to illegal
and uncontrolled harvesting. The last two species to mention were considered endemic to the Republic of
Kazakhstan, however, as it turned out later, RA. aulieatense is also found in Kyrgyzstan. Another species, Rh.
namanganicum, being a narrowly localized endemic of the Western Tien Shan, also needs special protection
and inclusion into the Red Book of the Republic of Kazakhstan.

The purpose of this work is to clarify species diversity and distribution of genus RhAaponticum repre-
sentatives on the territory of Kazakhstan, as well as to assess their practical significance.

The obtained data contribute to the study of plants of this genus, which allows planning effective
measures for their protection and conservation of the biological diversity of Kazakhstan.

Materials and methods

In order to study the species composition and species distribution of the genus Rhaponticum in Kazakh-
stan, literature data from the Scopus, Pubmed.ncbi, e-library, and research databases were studied out during
60-year period, and an herbarium material was reviewed as well. The herbarium samples reviewed were
stored and taken from the Herbarium Fund of the Institute of Botany and Phytointroduction of the Republic
of Kazakhstan, the Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan, Moscow
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State University, the International Research and Production Holding “Phytochemistry”, the Institute of Biol-
ogy and Soil of the National Academy of Sciences of the Republic of Kyrgyzstan.

More than 300 herbarium specimens of genus Rhaponticum species were reviewed, including 6 Kazakh
species. Herbarium samples were collected from different places of the Republic of Kazakhstan and from
neighboring regions of other countries, dated by 1898-2020 years.

Results and Discussion

The genus Rhaponticum is interesting from a systematic point of view. Thus, the taxonomy of the genus
Rhaponticum is quite confusing. There are many systematic biologists who interpreted taxonomy differently.
It was meticulously characterized by R.V. Kamelin [4], who confirmed the division of this genus into four
independent ones: Rhaponticum Ludwig., Stemmacantha Cass., Leuzea DC. And Fornicium Cass, basing it
on the developments done by Western European botanists. He classified 5 species to belong to genus Forni-
cium Cass, including 2 Kazakh species Fornicium serratuloides (Georgi) R. Kam. and F. carthamoides
(Georgi) R. Kam. He sufficiently substantiated the isolation of these species, formerly belonging to the gene-
ra Rhaponticum, Leuzea and Fornicium Cass.

J. Holub [5] assigns all species to the genus Leuzea DC., then he divided the genus into 7 subgenera and
assigned Rh. carthamoides and Rh. serratuloides to subgenus Fornicium; and other Kazakhstani representa-
tives as Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum to subgenus Rhaponticella.

M. Dittrich [6] classified most of the species, including Rh. nitidum, to belong to genus Stemmacantha.
A.N. Kupriyanov [7] does not agree with him: he believes that RA. nitidum should retain the generic name of
Rhaponticum.

O. Hidalgo et al. [8], who studied Kazakhstani species (apart from RA. namanganicum), believed that
this genus should be divided into 2 groups, as intra generic classification proposed by J. Holub [5] and mo-
lecular phylogeny show numerous inconsistencies. Only two of the seven described subgenera are natural
groups: the subgenus Rhaponticella(Soskov) Holub and subgenus Leuzea DC. The authors considered it
more appropriate for the genus Rhaaponticum to be divided into only two subgenera according to genetic
characters, which then correspond to the eastern and occidental clades.

However, the authors failed to find a single feature that defines a group by morphological features. The
clade Rhaponticum oriental, which includes Kazakhstani representatives of this genus, consists mainly of
Central Asian species, but also includes species from Central and East Asia, Australia and Eastern Europe.
All of them have relatively limited distribution areas, with the exception of two groups of taxa with wider
ranges.

One of these groups includes the object of our study RA. serratuloides. In this work, we use the more
familiar, accepted in the Kazakhstani taxonomy, extensive interpretation of the genus [1].

As a result of listed materials processing, a map (Fig. 1) was constructed that clearly demonstrates the
distribution species from studied genus in the territory of Kazakhstan.

Characteristics of the species composition and distribution of the genus Rhaponticum

1. Rhaponticum carthamoides (Wiild.) lljin (= Leuzea carthamoides (Wiild.) Iljin), maral root, saflor
tarizdesaiudér (in Kazakh). It is an herbaceous, perennial plant that reaches a height of up to 180-200 cm; it
is a mesophyte [3]. Main districts of distribution are within Western and Eastern Siberia, northeast of Middle
Asia. It grows in the mountains of Western and Southern Altai, Tarbagatai and Dzungarian Alatau in Ka-
zakhstan [1, 3].

2. Rh. aulieatense 1ljin (= Stemmacantha aulieatensis (Iljin) M. Dittrich, Centaurea aulieatensis 1ljin,
Leuzea aulieatensis (1ljin) Holub), aulieataayu dérisiin, in Kazakh). It is a perennial plant, 15-40 cm high.
Basal and lower stem leaves are petiolate, and others are sessile. Corolla is pink-purple. The tuft of seeds is
white, three-rowed, with a light orange ring. A form with gray felt pubescence is also known and may be
found. Environmental group is mesoxerophyte.

Its distribution area is Kirghiz and Talas Alatau, Karatau, Ichkeletau, Aktash Mountain ridges. It grows
on stony, rubbly and limestone slopes in the middle belt of mountains, mainly in the belt of juniper forest and
xerophytic shrubs. It blossoms in May-June, bears fruits in July [9].
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Figure 1. Distribution of species of the genus Rhaponticum in Kazakhstan

3. Rh. karatavicum Regel et Schmalh., (= Centaurea karatavica (Regel &Schmalh.) B. Fedtsch, Leuzea
karatavica (Regel & Schmalh.) Holub, Stemmacantha karatavica (Regel &Schmalh.) Dittrich), karatauayu
darisi (in Kazakh). It is a perennial plant, which is 6-12 cm of height. It is distinguished from RA. aulieaten-
sis Iljin by the virtual absence of a stem, by leaves that are curly along the edge, with cartilaginous teeth
along the edge [10]. It is a xeropetrophyte. Area of distribution is Karatau, and spurs of the Talas Alatau:
Mashat-tau, Daubaba [9].

4. Rhaponticum namanganicum (= Centaurea namanganica lljin, Leuzea namanganica (1ljin) Holub,
Stemmacantha namanganica (1ljin) Dittrich). Rh. namanganicum is a perennial herbaceous plant with almost
stemless growth, as it has very short stems of 3-5 cm in height, with a rosette of basal leaves. It is a xerope-
trophyte. According to N.A. Sennikov and G.A. Lazkov [11], these species grow on the southern side of the
Chatkal Range in the middle part of the slopes, within rare juniper forest. It can also be found on the northern
side of the Chatkal Range and in the Pskem Range [9, 12].

It was firstly found in Kazakhstan by A.A. Ivashchenko [2] on the territory of the Sairam-Ugamsky Na-
tional Park and the Aksu- Zhabagly Reserve within the Ugamsky Range on the gravel slopes of the subalpine
belt (2300-2400 m above sea level).

5. Rhaponticum serratuloides (=Leuzea altaica Link., Rhaponticum salinum Less., Fornicium serra-
tuloides (Georgi) R. Kam., Stemmacantha serratuloides (Georgi) Dittrich), tuymebas maral tamyr (in Ka-
zakh) (Fig. 2). It is a perennial herbaceous plant, which is 50-100 cm tall, grows on salt marshes, salty soils
and salt marsh meadows. It is a mesoxerophyte, halophyte [13]. It is one of the most widespread representa-
tives of the genus not only in Kazakhstan, but also beyond its borders. This is a typical steppe species within
the Pontic — Kazakhstan — Altai range, having a distribution area from Eastern Europe (Romania, Hunga-
ry) to Western Siberia [1, 4].

Rh. serratuloides is found on a vast territory in 15 floristic regions of Kazakhstan: on the spurs of
Common Syrt, Mugodzhary, Eastern and Western small hills, Ulutau, Altai, as well as in Tobolsk-Ishim,
Irtysh, Kokchetau, Caspian, Bukeev, Aktobe, Embensky, Zaisan and Balkhash-Alakul regions [1, 14].
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Figure 2. Flowering plant of Rhaponticum serratuloides

6. Rhaponticum nitidum Fisch. (= Centaurea nitiida (Fisch.) B. Fedtsch., Leuzea nitida (Fisch.) Holub,
Rhaponticum caspium Kar., Stemmacantha nitida (Fisch. ex DC.) Dittrich), shay—zhaprak (in Kazakh). It
takes second place on dissemination and distribution after Rh. serratuloides in Kazakhstan. It is found in 10
floristic regions: Betpakdala, Aral, Western Uplands, Aktobe, Emba, Kzyl-Orda, Zaisan, Kyzylkum, Bal-
khash-Alakul, and Western Tien Shan region. It grows in clayey and sandy steppes, along the slopes of rem-
nants, along rocky banks and dry riverbeds on the plains. It is a mesoxerophyte [13] and early growing fod-
der plant [15].

According to the ecological and altitudinal confinement of species of the genus Rhaponticum on the ter-
ritory of Kazakhstan, taking into account the zonal characteristics of E.I. Rachkovskaya [16], they are able to
be divided into the following classes: 1 species representative of the highlands (RhA.carthamoides), growing
in the subalpine and alpine meadows of the Altai mountain system in the altitude range of 1300-2000 m
above sea level. The representatives growing in the mountains of the Western Tien — Shan and inhabitants
of gravelly and rocky slopes of low and middle mountains (500-1500 m above sea level) are Rh. karatavicum
and Rh. aulieatense; the one growing on dry rubbly slopes and variegated upper belt (over 2000 m above sea
level) is Rh. namanganicum. The remaining 2 species are representatives of the plain habitats of steppe and
desert zones, Rh. serratuloides and Rh. nitidum.

It was noted that plant of this genus in Kazakhstan within natural populations was carried out in insuffi-
cient volume. Thus, there are separate publications on the ecological and phytocenotic characteristics and
resource assessment of the Rh. carthamoides [16, 17] and the floristic composition of plant communities
with the participation of the RA. serratuloides [18-20]. Unfortunately, to the current date, the features of the
ecological confinement and composition of plant communities with the participation of RA. nitidum, Rh.
karatavicum, Rh. aulieatense, Rh. namanganicum in Kazakhstan remain unexplored.

Prospects for the practical use of plants of genus Rhaponticum

An analysis of the available literary sources showed that Rk carthamoides is the most studied and wide-
ly used plant of genus Rhaponticum in medicine, which is also used as an ornamental, melliferous and fodder
plant (Table).

Less studied species in terms of use in medicine are Rh. karatavicum and Rh. serratuloides [21-33]. The
latter one, being the most common species, is of great scientific and practical importance, since it has been
established that this species contains ecdysterone and sesquiterpene lactones [30, 34] and also have sufficient
biomass, unlike other species of this genus. For this reason, it can replace Rh.carthamoidesas araw material
in pharmaceutical industry
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Table
Practical application of some species of the genus Rhaponticum in Kazakhstan

Species name Practical use References
Rhaponticum carthamoides In medicine: adaptogenic, psychostimulant, tonic, immune- 21-29
stimulating, anabolic, antibacterial, antioxidant, hemorheolog-
ical, antiviral.

In the food industry, fodder production, as honey — bearing
and decorative plant.

Rhaponticum serratuloides In medicine: antiviral, cytotoxic, antiprotozoal 30
Rhaponticum karatavicum In medicine: adaptogenic, antioxidant, antibacterial 31,32
Rhaponticum nitidum Fodder plant 15

The second largest species Rh. nitidum was identified as an early growing fodder plant. There is no in-
formation on the practical use of Rh. aulieatense and Rh. namanganicumin the literature.

Conclusion

Thus, it was found that 6 species of the genus Rhaponticum grow on the territory of Kazakhstan. All of
them are perennial herbaceous plants and grow in different ecological zones. Rh. carthamoidesis a repre-
sentative of the highlands of alpine and subalpine meadows; common species growing on the plains in the
steppe and desert zones are Rh.serratuloides and Rh. nitidum, and these are inhabitants of rocky and gravelly
mountain slopes as well. The habitats of the genus Rhaponticum plants in Kazakhstan, their ecological
groups and prospects for practical application are determined. There are little information related to RhA.
aulieatense and Rh. namanganicum species.

Directions for the practical use of representatives of the genus Rhaponticum have been determined in
medicine, in the food industry, as fodder, ornamental and honey-bearing plants.

To develop measures for the conservation of species of the genus Rhaponticum, further field studies are
required, most importantly, the information on the number and condition of populations, anthropogenic pres-
sure, the potential for practical application and conservation ex situ and in situ should be deeply researched.
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C.A. MawmsbipoBa, M.IO. NmmypaTtoBa

Ka3zakcrannarbl Rhaponticum TybIChI: TYPJIK aJyaHTYPJIJIIr,

TapaJybl KoHe TIKIPUOeIiK Ko11aHy NepcrneKTHBACHI
loay

Makanana omedu Jepekkesziep MeH repbapuil MaTepHaliapblH Tajjay Herisige Rhaponticum TyBICHI ©CiM-
nixrepinin Kazakcrangarsl Typiik KypamMbl MEH Tapaiybl Typaisl MatiMertep Oepinren. Kasakcran Pecry6-
nmkacel borannka skoHe (PUTOMHTPOIYKINS HHCTHTYTHIHBIH, O30ekcTaH Pecmybiikacs! FrutbIM akageMusichl
Borannka MHCTUTYTHIHBIH, Mackey MeMIIeKeTTiK yHuBepcuTeTiHiH, «Puroxnmusas» XFOX, Keiprei3 Pecy6-
nukackl YFA BHONOTHSIBIK-TONBIPaK WHCTHTYTHIHBIH repbapuii KopnapsiHbiH 300-1eH actaM yIrijepiHiH,
conpaii-ak 30-maH actam oneOu JepeKke3AepliH Aepekrepi TanmaHAsl. KazakcTaH TeppUTOpPHMSCHIHIA
Rhaponticum TyBICBIHBIH 6 TYP1 aHBIKTaJIbI, OJIAPIBI KEJIECl IKOJIOTHSIIBIK-ONIKTIKTIK TONTap OOMBIHINA HKiK-
Teyre Oonamgpl: ANTaliaplH CyOalbIUTK JKOHE aJibliTIK INANFBIHIAPBIHAA ©CeTiH — Rhaponticum
carthamoides (Wiild.) 1ljin; xa3sIkTeIK TYpaep — Rh. serratuloides (Georgi) Bobr., Rh. nitidum Fisch.; Ba-
TeiC TsaHb-1IlaHBHBIH TacTBl JKOHE KMBIPIIBIKTACTHl OaypainapbiHna eceTiH Rh. karatavicum Regel et
Shemalh., Rh. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich. Rh. carthamoides, Rh. Serratuloides xone
Rh. karatavicum napinik TypriepiH maiiianaHy IepcIieKTHBAchl OOMBIHINA JepeKTep TallaHFaH. OciMaiKTep-
IiH aJanToreHi, NCUXOCTUMYJIIUSIIAYIIBI, CEPTiTeTiH, UMMYHOCTUMYIIALMSIIAYIIBI, aHAOOINKAIBIK, OaKTe-
pHsAFa KapChl, TEMOPEOTOTHATIBIK, BUPYCKA KAapChl, IUTOTOKCUKAJIBIK, AaHTUIIPOTO30MIIBIK KaCHETTEPre Ue TYp-
JIepiHiH MeIWIMHA/Ia KOJAaHy NOTEHIHAbl, COHBIMEH Oipre, TaraM eHEpKoCiOiHIe, Mal a3bIFbIH OHAIPYE,
maHAmadTTH AW3aiiHaa, apa MapyabUIbFbIHIA KOJIAaHy MYMKIHAIT aTar eTiiAreH.

Kinm coe30ep: Rhaponticum TybICHL, TYPIIK KypaM, Tapainy, Rhaponticum carthamoides, Rh. serratuloides, Rh.
nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, KONjiaHy MepCIeKTHBACHL.

C.A. MawmsbipoBa, M.IO. NmmypaTtoBa

Pon Rhaponticum B Kazaxctane: BUI0BOe pa3Hoo0pa3ue, pacipocTpaHeHne u
NMEePCHEeKTHBA MPAKTHYECKOr0 UCI0JIb30BAHUS
0030p

B crartbe mpencraBiieHBI CBEAEHMS IO BHOBOMY COCTAaBY M XapaKTepy PaclpoCTpaHEHHs pacTeHUH pona
Rhaponticum B Ka3axcraHe Ha OCHOBAaHHY JIUTEPATYPHBIX HCTOYHUKOB M aHAJIN3a TepOapHBIX MaTepHAJIOB.
IIpoanamm3upoBans! ganuere 6onee 300 o6pas3nos repbapHsix GornoB MHCTHTYTa OOTAaHUKH M (UTOUHTPO-
nykuun Pecriy6nuku Kaszaxcran, MacTuTyTa O0TaHNKH Akagemun Hayk PecnyOnuku Y30exkucrtan, Mockos-
ckoro rocynapctBeHHoro yHusepcutera, MHIIX «®uroxumus», buonoro-nousenHoro mHcturyra HAH
Pecny6nuku Keipreiscran, a taxxe 6osee 30 muTepaTypHBIX HCTOYHUKOB. BBIABIEHO, UTO B mpenenax Tep-
puropun Kaszaxcrana mpouspactaioT 6 BUAOB poma Rhaponticum, KOTOpPbIE MOXHO KIacCU()UIMPOBATH IO
CJIETYIOIINM KOJIOTO-BEICOTHBIM TPYIIAaM: BHAIBI, IPOU3PACTAIONINE Ha CyOaIbIMHCKUX W aJbITUHCKUX JIy-
rax Anras, — Rhaponticum carthamoides (Wiild.) 1ljin; paBHnHHBIE BUIBl — Rh. serratuloides (Georgi)
Bobr., Rh. nitidum Fisch.; pactenus, npouspacraroiie Ha KAMEHHCTBIX U IMEOHUCTHIX CKIOHAX 3amaJHoro
Tsup-llans, — Rh. karatavicum Regel et Shcmalh., Rh. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich.
IIpoanann3upoBaHbl JaHHBIE IO MEPCIEKTUBE UCIIOIB30BAHUS JIEKaPCTBCHHBIX BUIOB RA. carthamoides, Rh.
Serratuloides u Rh. karatavicum. OTMedeH NOTEHIMAT NPUMEHEHHS PAacTEHHH B MEIHMLUHE, 00IagalonIux
aJlalTareHHbIM, NICHXOCTUMYJIUPYIOLUIUM, TOHU3HPYIOILIMM, HMMYHOCTUMYJIHPYIOIIMM, aHA00INYECKUM, aH-
THOAKTEPUAIBHBIM, AaHTHOKCHJIAHTHBIM, T€MOPEOJIOTHYECKUM, IPOTHBOBUPYCHBIM, LINTOTOKCUYECKUM, aHTH-
NPOTO30HHBIM CBOWCTBAMH; B IMILIEBOH OTpacin, KOPMOIPOHU3BOJCTBE, B JIAHAMA(THOM JIH3aliHEe, MUeso-
BOJICTBE.

Knioueswvie cnosa: pon Rhaponticum, BUIOBOW COCTaB, pacnpocTpaHeHue, Rhaponticum carthamoides, Rh.
serratuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, epCcTieKTHBbI HCIIOTb30Ba-
HUSL.
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Jlazepnasi GmocTUMYyJasIHsA ceMeHHOro Mmatepuasa Lychnis chalcedonica

B crathe mpencraBieHsl JaHHBIE O BIMSHHU JIA3€PHOTO OOTydYEHUs! Ha MOKA3aTeNd >KH3HECIIOCOOHOCTH ce-
MeHHOro Marepuaia Lychnis chalcedonica, paccMoTpena miHaMuKa popacTaHust CEMsIH M TIPOaHATH3HPOBa-
HbI MOpdoMeTpryecKre nmapaMeTpsl mpopocTka. CeMEHHOH MaTepHal HCCIeyeMOro BUAA IPEaBAPUTEILHO
JIETIOHNPOBAJICS B TEUCHHE CYTOK B ITapax JKUAKOTO a30Ta, 3aTeM MOABEPTajcs BO3IEHCTBHIO HOHU3UPYIOIIE-
ro n3mydenus B TeueHue 30 c, 1, 2, 4 muH. B pe3ynbraTe npoBeeHHBIX HCCIEAOBAHUH OBUIO YCTaHOBJIEHO,
YTO Ja3epHas OMOCTUMYJISIIUS IPUBOAUT K YITyUIISHHUIO IOKa3aTenel npopactanus Ha 2,75 % 110 cpaBHEHHIO
¢ KOHTpOJIeM, TO ecTh HabmogaeTcst 100-nporieHTHAs BcxoxkecTh. CeMeHa HaUMHAIOT POpacTaTh Ha 2-€ CyT-
KM, TOTJa KaK B KOHTpoJie Ha 3-u cyTku. MopdomeTpuueckue mapaMeTpbl IPOPOCTKOB H3MEHUIIICH HE3Ha-
YUTENIBHO, HO OKa3alInCh 0ojee *KU3HECHOCOOHBIMU MO CPAaBHEHHIO C KOHTpoJeM. PekomeHIyeTcs: ceMeHa
MPEABAPUTEIIFHO JETIOHUPOBATh B JKUAKOM a30Te, a 3areM oOmydars He-Ne masepom B teuenue 1 mmbo 4
MHH.

Knwoueesvie crosa: cemena, Lychnis chalcedonica, o6iydenne, He-Ne nasep, KproxpaHEHHE, BCXOXKECTb,
SHEPTHS TPOPACTAHHUSI, MOPPOMETPUUECKUE APAMETPHI.

Beeoenue

W3yyenne BIUSHHSA JIa3epHON OMOCTUMYJISIIMK B HACTOSIIIIEE BPEMs SIBIISICTCS BECbMa MEPCIIEKTHBHBIM
HalpaBJICHUEM, TaK KaK BO3JCHCTBYIOLINE BBICOKO KOI'€PEHTHOE H3JIyYCHHE CIOCOOCTBYIOT IOBBIILICHHIO
YPOKaMHOCTH XO3SIMCTBEHHO-TIONE3HBIX KYIbTYP H YIYYIICHHIO MTOKa3aTeNel MpopacTaHysl CEMEHHOTO Ma-
Tepuana. CymecTByeT MpearnoceBHas 00padoTKa CeMsH MUIIEBBIX U KOPMOBBIX KyIbTyp. Ho Mano uzyueHsl
BOMPOCHI OMOCTUMYIISIIIUH CEMSH JIGKaPCTBEHHBIX M JIEKOPATUBHBIX PACTCHUH, a TakiKe BO3MOXKHOCTh KPHO-
TEHHOT'O XpaHEHUsI 00Iy4YEeHHBIX CEMSH B Iapax KUIKOro a30Ta.

Ha ocHOBaHWM TPOBEICHHOTO aHAIN3a HAYYHBIX CTaTed W MOHOTrpaduii OBLJIO OMpeNeNeHO MOJI0XKH-
TeJIbHOE BIHAHUE JIA3epHON OMOCTUMYJSAIUM Ha YPOXKAWHOCTh CEIBCKOXO3SHCTBEHHBIX KYJBTYp, MyTeM
MpearnoceBHOil 00pabOTKU. B HaydHBIX MCCIEIOBaHMAX PA3IUUYHBIX YYEHBIX BCE Yallle PacCMaTPHUBAIOTCS
MEXaHU3Mbl BO3JCHCTBUS M Ja3epHOE OONydeHHWE Ha PACTHTENIbHBIA OpraHu3M Ha MOJIEKYJISIPHO-
TeHETHUECKOM ypoBHe. HabmroaeTcs yimydiieHue nokasarenei )u3HeCoCOOHOCTH CEMEHHOTO MaTepHana,
3a CYeT CHI)KEHHs TPUOKOBOI M OaKTepHUanbHOW aKTUBHOCTH, MOJIOJbIE IPOPOCTKH OKa3bIBAIOTCS Hanbosee
XKHU3HECIIOCOOHBIMU. B ceMeHax mpH BO3ACHCTBHM Ja3epHOIO JIyya HPOMCXOAUT IOIJIOLICHUE JIyded OT-
JeNTBHBIMH CTPYKTYPaMU CEMEHHOM 000JIOUKH, KIIETKAMH SHJIOCTIEpPMa U 3apo/JIbIlia, B AajbHEHIIeM Ha0Io-
JIaeTCsl ero BTOPUYHOE U3TYUCHHUE, B Pe3yJIbTaTe Yero HaboaaeTcst SHEProoOMeH Mex 1y ceMeHaMu. OTHUM
13 OCHOBHBIX CBOMCTB JIa3epHON OMOCTHMYJISILMHU SIBIISIETCS MOHOXPOMATHYHOCTH Jiyda. I[logoOHast ¢poroak-
THBALUS KaTaTU3UpyeT OMOXMMHUYECKHE MPOLIECCH HAa KIETOYHOM YPOBHE M CTUMYJIHMPYET POCT M Pa3BUTHE
HIPOPOCTKA.

B pesynbraTe aHTPONOIeHHON HAarpy3KH Ha €CTECTBEHHbIE (PUTOLICHO3BI €KETOIHO MPOUCXOAUT (par-
MEHTalUsl MECTOOONTAaHNUs, CHU)KEHHE OMOJIOrMYecKOil MPOAYKTUBHOCTH, PE3KOe 00eIHEHHE BUAOBOIO CO-
CTaBa PacTHTENILHBIX COOOIIECTB, B Pe3yJIbTaTe COKpaIleHHsl YUCIeHHOCTH [1-4]. B cBs3u ¢ 3TUM BO3HHKAET
HEOOXOIUMOCTh COXpaHEHHs OMOJOTHYECKOro pazHooOpas3us BUAOB PAa3IUUYHBIMU CIIOCOOaMH, OZHUM M3
MIEPCIIEKTHBHBIX CIIOCOOOB SIBIISICTCS] COXPAaHEHHE PAaCTUTENIBHBIX 00pas3IloB B Iapax )HIKOTo a3ora [5, 6].

B nacrosimee Bpemsi IPOBOJATCS PAa3IMYHBIE HAYYHBIE MCCIEIOBAHUS, TOCBAIICHHBIE N3yYEHHIO BO3-
JICHCTBYS, JIa3epHOE OOJyYCHHE HA PACTUTEIBbHBIH OpraHu3M, COXPaHEHHE KH3HECTIOCOOHOCTH CEeMsH XO-
351ICTBEHHO-ITOJIE3HBIX BUAOB PACTEHUI, B TOM YHCIIE U JIEKAPCTBEHHBIX.

OnmHMM M3 TaKUX Majl0 M3yYCHHBIX PACTCHHUIl SBIISETCS JEKOPaTUBHO-IEKAapCTBEHHbIH BHJI Lychnis
chalcedonica L. (cem. Caryophyllaceae). Jannsiii Bua 0671a1aeT MpOTHBOBOCIIATUTEIBHBIMA U aHTHMHKO-
THUYECKHMH CBOWCTBAMH, SIBJSIETCSI XOPOIINM MEIOHOCOM, MOPO30CTOCK, 3aCyX0ycToW4uB [7].
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Mamepuanst u Memoobl ucciedo8anus

B maGopaTopHBIX HCCIIEIOBaHMAX OBLI MCIIOIB30BaH ceMeHHoi Matepuan L.chalcedonica. 91o muoro-
JIETHEE TPaBSIHUCTOE KOPHEBHIIIHOE pacTeHHe, JoCcTHUTaroniee B BhICOTY 0 100 cM, ¢ TONOBYATHIMH MIApo-
BUHBIMH COIBETHAMH 10 10 cM B uameTpe, pacrooKEeHHBIME Ha BepxyIike mobera [8].

bb11o nmpoBenieHo 2 BapuaHTa SKCIEPUMEHTA: ceMeHa TPEABAPUTEIBEHO MOTPYKATUCH B COKMIKEHHBIH
a30T Ha OJHM CYTKH, 3aT€M IOJIBEPTaNCh OOIYICHUIO TeIHii-HEOHOBBIM J1azepoM B TeueHue 30 ¢, 1, 2 u 4
MUH; CEMEHa, 00JydeHHBIE JTA3€POM, BBICEBATNCH B Yamiku [leTpu. J[rHa BONHBI Ta3ePHOTO JIyda COCTaBHIIA
632,8 HM, a UHTEHCHBHOCTb BO3JEHCTBUS — 5 MBT/cM?.

3aMopaxnBaHWe CEMEHHOI0 MaTepualia H3y4aeMOro BHJA OCYIISCTBIISLIM B KPHOMPOOUPKAX B COCYIE
Jptoapa B Teuenue 24 4 mpu temmnepatype —196°C [9].

Cpasy mociie MpoBeICHHBIX MAaHUIYJIAINN CeMEeHa BBHICEBAIH B yalllky [leTpu Ha YBIaXHEHHOU -
CTHJUTMPOBAHHOHN BOJOW (IIIBTpOBaiIbHON Oymare B 4-KpaTHOW MOBTOpHOCTH. CeMeHHOW MaTepuan 10 Io-
ceBa mojBepraiicst nporpasnuBanuto 0,5 % nepmanranaroM kanvs B Tedenne 5—6 muH. Yamku Iletpu ¢ wc-
CIIEZIyeMbIMH CEMEHAMHU MOMEINAIH B KIMMATUYECKYIO KaMepy ¢ MOCTOSHHBIM TEMIIEPAaTypPHBIM PEXKHMOM
+24 °C.

HUccnenoBanre BCX0XKECTH U DHEPTUH MPOPACTAHUS CEMEHHOT'O MaTepHana IPOU3BOIMIIN COTTIACHO Me-
tomnueckuM ykazanusam M.C. Sopunoit u C.I1. Kabanosa [10], M.B. Mansuesoii [11]. Habmoaenus 3a po-
CTOM M pa3BUTHEM MIPOPOCTKA IIPOBOAMIN B TeueHue 14 nHel ¢ MOMEeHTa HakiIeBbIBaHUS ceMeHu. CTaTucTu-
4ecKylo 00pabOTKy JMaHHBIX, MOJYYCHHBIX B PE3yabTaTe SKCIEPUMEHTA, MPOBOAMIA COTJIACHO METOANYEC-
ckuM ykasauusam H.JI. YV nosnbckoii [12] u ¢ ucnonb30BaHieM OHIaiH KaabKyisTopa medstatistic.ru [13].

Peszynomamer u ux obcyscoenue

[Ipn mpoBeneHWM WCCIENOBaHWN OBLIO W3YYEHO BIWSHHUE JIa3epHOW OWOCTHMYISAIMK Ha JKU3HEC-
mocoOHOCTh ceMeHHoro matepuana L. chalcedonica 6buta paccMoTpeHa AuHaMuKa npopactanus cemsiH. Ce-
MEHa HCCIIeyeMOro BUa O0y4aIuCh J1a3epHbIM JIydoM B TeueHue 30 ¢, 1, 2 u 4 MuH, 3aTeM OllCHUBAJIACh
SHEPTUs MPOPOPACTAHUS U BCXOKECTh CEMSH C KOHTPOIHHOM IPYIIIOi.

BcexokecTs u dHeEprus mpopacTaHus CEMEHHOTO MaTepuaia HaOJroJalnuch y CeMsSH, OOMydYeHHBIX Jia-
3€pHBIM JIY4OM B T€UCHHE 2 MHH 0€3 MPEIBAPUTEIBHOTO HAXOXKICHHS B )KUJKOM a30Te, M B BApPUAHTE OIbITA
C MpeIBapUTEIbHON KPUOKOHCEPBAIMEH B TEUECHHE CYTOK C IMOCICAYIONIEM OOJIydeHHEM B TeueHue 1 u 4
muH — 100+£0%, 1O CpaBHEHHIO ¢ KOHTPOJIbHBIMH 3HAYCHUEMH TOKA3aTeNId yIydIminch Ha 2,5 % (puc. 1,
2).

B BapuanTax ombITa ¢ 00JIy4eHHBIMH CEMEHHBIM MaTepuajioM B TeueHue | u 4 MuH Oe3 npeaBapuTesib-
HOTO KPHOXPAHEHHUS OKa3aJI0Ch, YTO SHEPTUs MPOPACTAHUS CPABHHMA C IMOKA3aTENSIMH KOHTPOJIBHOU TPYII-
bl A TIpy OOITydeHUH CEeMsIH B TEUCHHE 2 MHH JIJAHHBIN MMOKa3aTeNb yBenndwics Ha 2,5 %, B ciiydae ¢ BO3-
JeficTBEeM MOHM3HPYIOLIEro u3nydeHus B Teuerne 30 ¢ — cHusmics Ha 5 %.

[Ipoananu3upoBaB MokazaTelb SHEPTUU MPOPACTAHUS CEMSH C MPEIBAPUTEIHLHON KPUOKOHCEPBAIUEH,
OBLIIO YCTAaHOBJICHO yBENMH4YeHHUE Ha 2,5 % B BapHaHTe IKCIEPUMEHTa C BO3/ICHCTBUEM JIa3epHOTO JIyda B Te-
yenne | 1 4 MUH, CHIDKEHHE TaHHOTO TOKa3aTelss HaOIr0Aanoch y ceMsiH, 00nydeHHbIX B TeueHue 30 ¢ Ha
2,5 %, 2 mua — 51,25 %.

BcexokecTh ceMsH UCCIieyeMoro BHa CpaBHUMA C KOHTPOJIHHBIMU 3HAYCHUSMHU B CIEAYIONINX BapH-
aHTaX OMbITa: OONydYeHHBIX B TeUeHHWe 4 MHUH 0e3 MPeIBapUTEIBHOTO KPHUOXPAHEHWs, MOJIBEPTHYBIINXCS
BO3JICUCTBHUIO MOHU3UPYIOMIETO M3 MydeHus: B TeueHue 30 ¢ U 2 MUH ¢ MPEABAPUTEILHBEIM HAXO0XICHUEM B

TEYCHUC CYTOK B IIapax KHUJKOI'0 a3oTa. B ocranpaBIX BapHaHTaXx 3KCIICPUMCHTA BCXOXKECTh YBECINYNIACh Ha
2,5 %.
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Pucynok 1. IToka3zarenu npopactanust cemsir Lychnis chalcedonica, 06myueHHBIX Ta3epHBIM JTy4OM
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Pucynok 2. XXuznecnocoOHocTs ceMeHHOTo Matepuana Lychnis chalcedonica ¢ npenBapuTenbHbIM KPHOTSHHBIM
XpaHEHUEM H ITOCIIEAYIOIINM O0IyIeHUEM JIa3epoM

PaccmoTpeB quHaMUKy mpopacTaHusi ceMeHHoro matepuaia L. chalcedonica B pasnuunbix BapuaHTax
JKCIIEPUMEHTA, OBUIO YCTaHOBIIEHO, YTO OOydeHHBIE ceMeHa B TeueHne 1, 2, 4 MuH 6e3 mpeBapuTeIbHOTO
KPUOXPaHEHUsI HAYMHAIOT TPOPACTaTh Ha 3-U CYTKH, a TAaKXKe CeMeHa, NPEJBAPUTEIILHO HAXOJMBIIUECS B
CKIDK)KEHHOM a30Te B TeueHue 24 4 ¢ nocnenyromum odnydeHueM B Tedenue 30 ¢, 1, 2 u 4 mun. Ha 5-¢
CYTKH HaOJIFO/IaJI0Ch MPOpacTaHue ceMsiH, 00Iy4YeHHbIX B TeueHue 30 ¢, 0e3 mpeaBapuTenbHON KPHOKOHCEP-
Banuu. [1o cpaBHEHHUIO ¢ KOHTPOJIBLHBIMU 00pa3iamMmu, 00JyUeHHbIE CEMEHA ITPOPacTaloT ObICTpee Ha 1-€ cyT-
ku (Tadm. 1).
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Tabnuma 1

JuHamMuKka npopacraHus 00Jy4eHHBIX Ja3epHbIM Jy4yoMm cemsin Lychnis chalcedonica

Juu KonTtpons Bcexoxects, %

npopac- 0e3 KPUOKOHCEpBaIIUU C KpHOKOHCEpBaIHe

TaHUs 30 c 1 MuH 2 MHH 4 MyuH 30c¢c 1 MuH 2 MHH 4 MuH

1 - - - - - - - - -

2 - - - - - - - - -

3 - - 30,0+ 20,0+ 15,0+ 40,0+ 52,5£8,6| 27,5+ 35,5£10
11,55 6,67 3,33 10,54 5,53

4 97,5+ 2,89 - 30,0+ 100,0+0 55,0+ 40,0+ 52,5£8,6| 27,5+ 35,5£10
11,55 7,45 10,54 5,53

5 97,5+£2,89 | 92,5+5,53 | 97,5+2,9 100,0 84,75+ |95,0£3,33| 1000 |97,5£2,9| 100,0

14,03

6 97,5£2,89 | 92,5+5,53 100,0 100,0 97,5£2,9(95,0+3,33| 100,0 |97,5+2,9| 100,0

7 97,5+ 2,89 100,0 100,0 100,0 |97,5£2,9(95,0+3,33| 100,0 |97,5+2,9| 100,0

8 97,5+ 2,89 100,0 100,0 100,0 |97,5£2,9(95,0+3,33| 100,0 |97,5+2,9| 100,0

9 97,5+ 2,89 100,0 100,0 100,0 |97,5£2,9(95,0+3,33| 100,0 |97,5+2,9| 100,0

10 97,5+ 2,89 100,0 100,0 100,0 |97,5+2,9(95,0+3,33| 100,0 |97,5+2,9| 100,0

W3yyeno BiusiHHE Ja3epHOW OMOCTUMYIALMH Ha MOp(hOMETpUYECKHEe MapaMeTpbl MPOpPOCTKa. Ycra-
HOBJICHO, YTO MPOPOCTKH, BBIPOCHIUEC U3 CEMSH 663 MMpEABAPUTCIBHOTO KPUOICHHOI'0 XpaHCHUA, O6Hy‘l€H-
Hble B TedeHue 30 ¢ U | MHH HUMEIOT MEHBIIYIO AJMHY KOpEIIKa 10 CPAaBHEHUIO ¢ KOHTPOJIEM B CPEAHEM Ha
0,86 MM, HO OOJNBIIYI0 JUIMHY THIOKOTHIIS B cpenHeM Ha 4,62 mm. JlinHa ceMsamolieil mpeBbIIIaeT KOH-
TpOJIbHBIE 3HaYEHUs B cpeaHeM Ha 1,28 MM, a BeIcoTa pacTeHuii Ha 2,3 MM. C Bo3/IeHiCTBHEM Ha CEMEHa HO-
HU3UPYIOLIETO U3Iy4YeHHUs B TedeHue 2 U 4 MHUH NMPOAECMOHCTPHUPOBAIN YAJIMHEHHE KOPEIIKa B CPEIHEM I10
CPaBHEHUIO C KOHTPOJIbHOU rpynmnoi Ha 5,15 mm, runokotuis Ha 2,33 mm, cemsigoiieid Ha 0,76 MM, BBICOTBI
npopocTka Ha 3,95 mm. B BapuaHTax ombITa ¢ MpeABapUTEIbHBIM XpaHEHHEM CEMSH B Mapax >KUJIKOTO a30Ta
W TOCHEAyIomeM OOIyuYeHHH HaOJIoNanoch yBelUdeHHEe MOP(GOMETPUYECKHX MapaMeTpoB MPOPOCTKOB:
JUIMHA KOpEIlIKa B CpeIHEM yBenuumiach Ha 1,67 MM, AJIMHA THIIOKOTWISA YMEHbIINWIACH B cpenHeM Ha 0,94
MM, JJIMHA ceMsAoJel yBeauumiaack Ha 1,41 MM, mupuHa cemMsaoiaei U3MEHUIach He3HAUNUTENbHO, Ha 0,06
MM, BBICOTa MIPOPOCTKA B CpeJHEM yMeHbIIMIach Ha 1,09 MM (Tabm. 2)

Tabnuma 2

Mopdomerpuueckue nmapamerpsl npopocrkos Lychnis chalcedonica B paznuunbix BapuaHTax IKCnepuMeHTa
¢ NpUMeEHEeHNeM JIa3ePHO GHOCTUMYJISUU

[MapameTpsr Kon- be3 mpeaBapuTeIbHOTO KPHOXPaHEHHS C npegBapUTEIHHBIM KPHOXPaHCHHEM
IIPOPOCTKA TPOJIb 30c 1 MuH 2 MHMH 4 MuH 30c 1 MuH 2 MMH 4 MuH
JummHa kopemika, |17,2+0,8|16,64+1,|16,04£2, | 17,05+0, | 22,5+ 1,6 17,46+ 20,09+ |18,27+0,| 19,68+
MM 05 5 01 1,04 0,79 27 1,37
JImHa THIoKOo- 10,8+ |16,78+1,|14,07+0, | 13,751, | 12,62+ 10,08+ 10,05+ 9,7£1,2 | 9,25+ 1,7
THJISA, MM 0,35 25 06 68 1,72 0,42 0,08

Juuna cemapo- |3,0+0,25) 4,81+ [3,76+ 1,5 3,01+ | 2,25+1,6 | 4,38+0,3 |4,71+0,11|3,65+2,5|4,90+ 0,19
JIel, MM 0,33 0,02

[upuna ce- 1,25+ 0,2| 1,25+ 1,26+ (1,27+0,1|1,35+£0,01| 1,27+0,5 | 1,25+0,5 |1,35+0,6| 1,27+ 0,17
MSIIOJIEH, MM 0,01 0,07

Beicora pacre- 30,5+ 0,4|33,01£1, | 32,25+1,| 29,7+ 3527+ 27,64+ 30,70+ [30,07+0,| 29,23+
HHUSI, MM 04 02 1,07 1,07 1,04 0,99 8 1,41

Hcxoas u3 M3JI0KeHHOTO BBIIIE MOYKHO CIIEIaTh BBIBOJ, YTO Ja3epHas OMOCTUMYJISAIHUS MOJIOKUTEIBHO
BJIMSICT Ha pa3BUTHE MPOPOCTKOB. HabionaeTcs He3HAYMTEIbHOE U3MEHEHHE B MOP(POMETPUYCCKUX Iapa-
MeTpax, B II€JIOM, IIPOPOCTKH XOPOLIO pa3BUTHL. IIpy MCHONB30BaHMM MPEABAPUTEIHBHOIO KPUOXPAHEHUS
CEMSH HCCJIelyeMOro BUIa U TOCIEeIYIOIIero o0IyYeHHs, CEMeHa JaroT 0oJiee )KU3HECTTOCOOHBIE TIPOPOCTKH,
XOpOIIIO Pa3BUT KOPEIIOK ¢ MPHUAATOYHBIMUA KOpPEIIKaMH, BEICOTa MPOpocTKa MeHbme Ha 1,09 MM, uem B
KOHTPOJIbHOH T'pyIINE, HO, TEM HE MEHEE, MOJIOJIOC PACTEHbULIE UMEET JIyUIlNE KU3HEHHbIE TT0Ka3aTeu.
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Takum obpa3om, obomydennbie He-Ne mazepom cemena L. chalcedonica mpogemoHcTpupoBain mokasa-
TEJIN TIPOPACTaHMs, CPABHUMBIE C KOHTPOJIGHBIMU 3HAYCHUSIMH, B OTJEIBbHBIX BapHaHTaX OIbITa HaOIoma-
JIOCh YBeNMYEHHE JKU3HECIMOCOOHOCTH Ha 2,5 %, MPOPOCTKHA XOPOIIO Pa3BUTHI U OKa3aluCh Ooyiee KU3HE-
CIOCOOHBI, 0 CPaBHEHHIO ¢ KOHTPOJBHOHM Tpynmnoil. B skcneprMeHTax yCTaHOBJICHO Jydilee BpeMsl BO3-
JEeHCTBUS HOHU3UPYIOIIETO U3ITydeHUsI — 1-4 MUH, ¢ IpeIBapUTEIbHBIM KPHOXPAaHEHHEM CEMSIH.

Baxnouenue

CoriacHO TPOBEICHHOMY MaTEHTHO-MH(OPMAIIMOHHOMY IOHMCKY OBLIO YCTaHOBJIEHO, YTO JIa3epHas
OHOCTHMYJISIIIUS. OKA3bIBACT MOJOKUTEIBHOE BO3ICHCTBHE Ha TIOKA3aTENN KU3HECITOCOOHOCTH CEMSH MCIIbI-
TYEMOT'0 BH/Ia U Ha OHTOTEHE3 MTPOPOCTKOB. B 1eNsAX A0ITOCPOUHOTO ACTIOHUPOBAHUS PEKOMEHIYETCS ceMe-
ma L. chalcedonica mpensapureapHo IEIOHMPOBATE B MapaX KHUIKOTO a30Ta, a 3aTeM Bo3aeiictBoBaTh He-Ne
Ja3zepoM B TeueHue 1-4 MuH.

Hccenedosanus 6binonnenvl 6 pamkax epannmogozo npoekma Munucmepcmea nayku u gvlcuieco oopazo-
sanusi Pecnyonuxu Kazaxcman, Ne AP09259548.
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P.T. Mycuna, A.K. 3eiinnnenos, M.M. CunantbeBa

Lychnis chalcedonica—HbIH TYKBIMABIK MaTepPUAJIbIHbIH
JiazepJiik OHOCTUMYJISIUSICHI

Makanana Lychnis chalcedonica-usiH TYKBIMABIK MaTepHaNbIHBIH OMIPIICHIIK KOPCETKIIITEpiHe Ja3epIiik
CoyJIeNIeHY/IiH 9cepi Typalibl MAJIIMETTEp KENTipiireH, TYKbIMHBIH OHY JIHHAMUKAChl KAPACTHIPBUIFAH JKOHE
OCKIHHIH MOP(QOMETPHSIIBIK MapaMeTpiepi TaTJaHFaH. 3epTTeNeTiH TYP/IiH TYKBIMIBIK MaTepuaisl 0ip Toy-
JIK imisge CYHbIK a30T OyaapblHaa alblH-alla CaKTalbl, coqan keiin 30 cekynn, 1, 2, 4 MUHYT ilIiHIC HOH-
JAyIIbl COyJICTCHAIPY dcepiHe yibIipaabl. XKypriziaren 3epTreyiepaiH HOTHXECIHAS JTa3epaiK OHOCTUMYIIS-
LMSHBIH OaKbUIayMeH CaJbICTBIPFaHIa OHY KOpCeTKimTepiHin 2,75% xKakcapyblHa acep eTeTiHi aHBIKTaNIbI,
srau 100% eHy Oaiikanran. TykpiMaap 2 Tayiikrte, an Gakpuiayna 3 Toyiikre ece Gacraiiabl. Kemerrepnin
MOPGOMETPHUSIIBIK OJIIeMepi aiTapiblKTail e3repreH KoK, 0ipak GakblIayMeH CalbICTBIPFAHIa OMipIIeH
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JlasepHas Guoctumynsiums cemeHHoro matepuana Lychnis chalcedonica

6onp1. TyKbIMAApIb! AABIMEH CYIBIK a30TKa Callblll, cojaH Keiin 1 Hemece 4 munyT 60itbl He-Ne nazepmen
COyJICJICHAIPY YChIHBUIFaH.

Kinm ce30ep: tykbiMaap, Lychnis chalcedonica, coynenenaipy, He-Ne nasepi, KpHOcakray, OHTIIITIK, OHY
KapKBIHBI, MOP()OMETPHSIIBIK OJIIIEMIED.

R.T. Musina, A.K. Zeinidenov, M.M. Silantieva
Laser biostimulation of seed material Lychnis chalcedonica

The article presents data on the effect of laser irradiation on the viability of the seed material of Lychnis chal-
cedonica, considers the dynamics of seed germination, and analyzes the morphometric parameters of the
seedling. The seed material of the studied species was previously deposited for a day in liquid nitrogen vapor,
then exposed to ionizing radiation for 30 seconds, 1, 2, 4 minutes. As a result of the studies, it was found that
laser biostimulation leads to an improvement in germination rates by 2.75% compared to the control, i.e.
100 % germination is observed. Seeds begin to germinate on the 2nd day, while in the control on the 3rd day.
The morphometric parameters of the seedlings did not change significantly, but turned out to be more viable
compared to the control. It is recommended to pre-deposit the seeds in liquid nitrogen, and then irradiate with
a He-Ne laser for 1 or 4 minutes.

Keywords: seeds, Lychnis chalcedonica, irradiation, He-Ne laser, cryopreservation, germination, germination
energy, morphometric parameters.
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Study of changes in the histological structure of the gills of carp and zander
living in lake Balkhash

The problem of adaptation and reactivity of an organism to various environmental factors is one of the central
problems in theoretical and practical biology. At present, the attention of researchers is especially attracted by
the issues of ecological adaptation. Morphological works that shed light on the corresponding structural and
functional rearrangements of fish gills in connection with their ecology are still poorly understood. In particu-
lar, the issues of comparative morphological assessment of the adaptive responses of gas exchange organs
have not been developed. The impact of the enterprises of the metal and mining complexis reflected in the
tissues of the organs of fish. Thus, environmental factors, such as the accumulation of heavy metals in water,
subject the fish body to a structural and functional rearrangement, thereby changing the normal tissue
structure. In this regard, the purpose of the study was to study changes in the histological structures of the
gills of carp and zander living in Lake Balkhash. Changes in the tissue structure of the gill arch of fish were
in the form of emerging pathologies, the frequency of which was noted using a comparative analysis. For
the implementation of this work, a histological, morphometric and statistical study of the tissues of the gills
of the studied fish individuals was also carried out. The following pathological processes were observed in
the structure of the gills of carp and zander: changes in the shape of secondary lamellae, hyperplasia of the
gill epithelium, necrosis and edema of the respiratory epithelium, as well as foci of hemorrhages. The detect-
ed changes in the histological structures of fish gills indicate the impact of external environmental factors,
one of which, in this article, is the accumulation of heavy metals in water. This study was carried out from a
natural ecosystem, thus, literary sources are used to compare the data obtained.

Keywords: gills pathology, heavy metals, lamellae, hemorrhages, necrosis, hyperplasia, carp, zander.

Introduction

The intense impact of human impact on the environment leads to serious disturbances in the functioning
of ecosystems [1]. A good example is Lake Balkhash, which belongs to the lle-Balkhash basin, the territory
of which has recently been subjected to high environmental stress due to anthropogenic and natural factors
and, accordingly, requires regular monitoring of the environment. The most convenient method for ecomoni-
toring of aquatic ecosystems is the study of the morphological and histological characteristics of the internal
organs of fish [2-4], which is able to reflect the dynamics of biotope destruction. The internal organs of fish
are characterized by selective accumulation of xenobiotics [5], while substances that pollute ecosystems ac-
cumulate in organs such as gills, liver, endocrine glands, gastrointestinal tract and kidneys [6, 7]. A particu-
larly sensitive organ in fish is the gills, which are responsible for respiration and maintenance of osmotic
pressure and acid-base balance of body fluids [8]. They play an important role in the excretion of toxic
metabolic products and in maintaining food drainage [9]. Since a large surface area of the gills is in contact
with the external environment, they are sensitive to even minor chemical or physical changes in the envi-
ronment and are a target organ for many pollutants [10, 11]. Water flowing through the gills exposes the or-
gan to constant contact with toxic substances [12], which is expressed in morphological and histological
changes in organ structures [13]. The most dangerous chemical pollutants include heavy metals, which, when
they enter the body of fish, accumulate in the organs, causing pathological processes. In this regard, the pur-
pose of the study is to study changes in the histological structures of the gills of the carp and zander of Lake
Balkhash, which can be caused by heavy metals.

Experimental

The research material is common carp (Cyprinus carpio) and common zander (Sander lucioperca). For
the study, fish was caught from 2 points of Lake Balkhash. From each point, 10 individuals of both sexes of
carp and zander were taken. The total number of fish is 20.

For histological analysis, the gills of carp and zander were selected, caught on the western coast of Lake
Balkhash, Almaty region, Zhambyl district, Ulken village (45°12'18"N 73°58'53"E) and Karaganda region,
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Aktogay district, Torangylyk village (46°46"21"N 74°49'52"E) in spring (Fig. 1). The most important indica-
tor of the quality of the habitat of hydrobionts is the degree of water purity in terms of the content of heavy
metals. In this regard, heavy metals were determined in all collected water samples according to practical
guidelines. The determination of HM was carried out after appropriate sample preparation on an MGA-915
MD atomic absorption spectrophotometer (St. Petersburg).

T Ulk'e‘nzonek ¥
o b

>
ol

Figure 1. Points of catching fish of Lake Balkhash

The material for bio indicative research was processed and fixed in the field. For histological examina-
tion, fixation was carried out in 10% neutral formalin [14, 15]. Dehydration and compaction of the histologi-
cal material was performed according to the standard technique [16, 17]. Sections were made on a rotary mi-
crotome with a thickness of no more than 4-5 um. From gills, sections were made in the amount of at least
15 glass slides. Sections were stained with survey dyes, hematoxylin and eosin [18]. Histological prepara-
tions were analyzed under a Micros MC-20 light microscope. Digital micrographs were obtained using a
Leica DMLB2 microscope with a Leica DFC 320 digital camera. Morphometric processing was carried out
using the Bio Vision program, and statistical processing was carried out using Microsoft Excel.

Results and Discussion

In the studied individuals of carp and zander, the gills had a classical structure, and were represented by
primary gill filaments, from which secondary gill filaments departed. A hyaline cartilaginous arch was locat-
ed at the base of the gill filaments. The gill lobe was externally covered with primary gill epithelium, which
consisted of several layers of squamous respiratory cells. In addition to respiratory cells, the primary gill epi-
thelium contained rounded rod cells and numerous mucous cells. In most lamellae, edema of the primary gill
epithelium was observed, the intensity of which was more pronounced in the basal layer (Fig. 2) and prolif-
eration of respiratory cells, which often led to fusion of the secondary gill filaments. The secondary gill fila-
ments in most individuals were curved and club-shaped. The basis of the secondary lobes was columnar
cells, between which arterioles were located. Outside, the lamellae were covered with a single-layered
squamous epithelium, among which there were large mucous cells. In addition, edema of the second-
ary gill epithelium was noted, and its exfoliation. In the gills, there was also a violation of the vascularbed in
the form of vascular destruction, leading to the formation of extensive hemorrhages, and necrosis of the res-
piratory epithelium (Fig. 3). The incidence of detected pathological disorders of the gills is shown in Table 1.
According to Table, most often in the gills of carp and zander caught in the Ulken zone, changes in the
shape of lamellae were noted (21.34 + 0.87% and 22.21 + 0.66% respectively). In individuals caught in the
Torangylyk zone, extensive morphological changes were observed in the form of hyperplasia, which were
found in 27.54 + 1.22% of carp individuals and 24.12 + 0.87% in zander. Among other pathologies, tissue
necrosis was noted in the gills of carp and zander (5.41 £ 0.42% and 4.75 + 1.36% in the Ulken zone and
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7.69 £ 0.27% and 8.72 £ 1.91 % in the Torangylyk zone), foci of hemorrhages (8.54 £ 0.92% and 6.47 +
1.83% in the Ulken zone and 9.03 + 0.82% and 7.96 + 1.33% in the Torangylyk zone) and edema of the res-
piratory epithelium: 8.32 + 0.77% and 8.91 + 1.12% (Ulken zone) and 8.87 + 0.43% and 9.14 + 0.24%
(Torangylyk zone). The revealed histopathological changes in the structure of the gills may well be
associated with exposure to heavy metals in the water, the concentration of which is shown in Figure 3, 4. As
follows from the data presented in Figure 2, an excess of MPC was found in 4 out of 6 studied HMs. From
the results of this study, it can be seen that the excess of the MPC of heavy metals is distributed in the fol-
lowing order: Zn > Cu > Pb > Cd.

2,5

1,5 Ulken zone

M Torangylyk zone

1 -
m MPC, mg/L (for fishery
reservoirs)
0,5 -
D Bl T T T T
n Cu Pb cd Ni Co

Figure 2. HM content in the water of Lake Balkhash: Ulken and Torangylyk zones

Figure 3. Carp gills. Stained with hematoxylin and eosin. A, B — Ulken Zone; C, D — Torangylyk Zone. a, ¢ —40x; b, d —
20x. MC — mucous cells, LD — lamella deformation, n — necrosis, EL — epithelial lifting, hm — hemorrhagic foci, e —
edema, H — hyperplasia
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Figure 4. Zander gills. Stained with hematoxylin and eosin. A, B — Ulken Zone; C, D — Torangylyk Zone. a, ¢ — 20%; b,
d — 40x. MC — mucous cells, LD — lamella deformation, n — necrosis, EL — epithelial lifting, hm — hemorrhagic foci, e —
edema, H — hyperplasia

Table
The frequency of pathologies of the gills of carp and zander living in Lake Balkhash

Types of pathology The frequency of gill pathologies in The frequency of gill pathologies in
carp, % zander, %
Ulken zone Torangylyk zone Ulken zone Torangylyk zone
Deformation of the lamellae of the| 21.34 £0.87 23.11+£0.92 22.21+0.66 23.43 +£0.87
secondary epithelium
Hyperplasia of the gill epithelium 19.62 £ 1.72 27.54+1.22 18.51 £ 1.16 24.12 £ 0.87
Necrosis 5414042 7.69 +£0.27 475+ 1.36 8.72+ 191
Edema of the respiratory epitheli- 8.32+0.77 8.87+0.43 891+1.12 9.14+0.24
um
Foci of hemorrhage 8.54 +0.92 9.03 £0.82 6.47+1.83 7.96 +1.33

The number of fish that did not have violations of the structure of the gills was 13.01 % among carp and
12.52% in zander. Thus, a histological study of the gills showed changes in the shape of the lamellae, hyper-
plasia and edema of the respiratory epithelium, necrosis and foci of hemorrhage, some pathomorphological
changes, in particular, hyperplasia, necrosis, microcirculatory disorders were noted in the organs of fresh-
water fish living in the Ile-Balkhash basin in works of Nurtazin S.T. and Salmurzauly R. et al. [19].

The obtained results indicate the impact of heavy metals on the ecosystem of Lake Balkhash.
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Conclusions

The conducted research allowed drawing the following conclusions:

1. The following pathological processes were identified in the gills of carp and zander: change
in the shape of the lamellae of the secondary epithelium, hyperplasia of the gill epithelium, necrosis
and edema of the respiratory epithelium, as well as foci of hemorrhages, the total frequency of which
was 71.74% in carp individuals and 62.25% in zander caught in the Ulken zone and 79.85% in carp
and 68.75% in zander caught in the Torangylyk zone.

2. A comparative analysis showed that the percentage of frequency of pathologies in fish living
in the Torangylyk zone is higher than in fish living in the Ulken zone. This is due to the fact that the
concentration of heavy metals in the Torangylyk zone is higher than in the Ulken zone.

This scientific work can be used for further monitoring studies in order to bioindicate the state of
aquatic ecosystems in the lle-Balkhash basin.
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Bbankam keJsiHJe MeKeHIelTIiH Ca3aH ’KIHe KOKCePKe xKeJ10e3eKTepiHiH
THCTOJIOTUSJIBIK KYPBUIBICHIHIAFBI 63repicTepai 3epTrey

OpraHu3MHIH 9pTYpPJIi CBIPTKB! OpTa (haKTopiapbiHa OeHimMenyl MeH PeakTUBTINIr TEOPUSUIBIK JKOHE IIpak-
TUKAJIBIK OMOJIOTHSHBIH MaHBI3IbI MoceseepiHiH 0ipl. DKOJOTHsIbIK OeliMaeny cypakTaphl Kas3ipri 3eprre-
YIIUTIEpIiH Ha3apblH epekile ayaapTaipl. banbik xenOe3ekTepiHiH KOpIIaFraH OpTa SKOJOTHICHIHA OaiIaHbI-
CTBI KYPBUIBIMJBIK XoHE (DYHKIHOHAIIBIK OeliMaeyiepi skalibIHa JKapbIK KOPreH MOp(OJIOTUSIIBIK KYMbI-
cTap i 1e a3. ATtam aiiTKaH[a, ra3 aMacy OpraHIapbIHBIH OeHiMaeny peakIisuIapblH CalbICTHIPMAaIIbl MOP-
(onorusbIK Oaranay >KyMBICTApHI JKa3bUIMaraH. MeTajul-KeH oHAIpY KeIleHI KaCIMOphIHAAPEIHBIH acepi Oa-
JBIK MYIIENEpiHiH YInanapbHa acep erel. by KocimophIHIapaaH Kewlin TYCKeH ayblp MeTayap cynxa XKH-
HaKTaJIBII, OaJbIK OPraHM3MIH KYPBUIBIMIBIK JKOHE KBI3METTIK e3repicTepre YIIbIpaTabl, OChIIaia Kajbll-
THI YT KypJtsIch! Oy3bntanbsl. OckiFaH GaliTaHBICTHI 3epPTTeY KYMBICBHIHBIH MaKkcaThl bankam keiHae MeKkeH-
JEUTIH ca3aH jkoHEe KOKCEepKe JKeJI0e3eKTepiHiH THCTOIOTHSUIBIK KYPBUIBIMIAPEIHAAFEl ©3TepiCTep Il aHBIKTaY.
BanbIKTap/blH KeN0e3eK JOFACHIHBIH YINAIBIK KYPBUIBIMBIHBIH ©3repicTepi MaTONOTHSJIBIK IPOLECTEp
TYpiHZAE KepiHAi, ajl MaTOJIOTHSUIBIK MPOIEeCTep >KUUIIT CaJbICTHIPMAaibl TAIAAYIBIH KOMETIMEH TaJlaH[bl.
CoHbBIMEH KaTap, KYMBICTHIH MaKCaThIHA JKETY YILIiH 3epPTTENreH OalbIK YATIICPiHIH jKen0e3eK yinanapeiHa
THCTOJIOTHSUTBIK, MOP(GOMETPUSUIBIK JKOHE CTATHCTHUKAIBIK 3epTTey Kyprisiami. CazaH MeH KOKCEpKEHiH
Kenbe3eKk KYpBUIBIMBIHIA Kelleci MaTOJIOTHSIBIK MIPOoLecTep: eKiHII PeTTiK Jamesuiaiap MilIiHiHIH e3repyi,
KeI0e3eK AMUTENUHIHIH THIePIUTa3usIChl, THIHBIC ATy SIUTEJINHIHIH HEKPO3bl MEH iCiHyi, KaH KeTY OIIaKTaphl
Gaiikanupl. banplk skenOe3eKkTepiHiH THCTOIOTHSIIBIK KYPBIIBIMAAPEIHAAFEl aHBIKTAIFAH ©3TepiCTep CHIPTKBI
opra (aKTOpIIAPBIHBIH 9CEpiH KepceTeli, olapablH O0ipi OChl MaKaia/ia TalJaHFaH CyAa ayblp MeTallapblH
JKUHATYBl OoJbIn TaOpuTafpl. bepinreH 3epTTey KYMBICH TaOMFH SKOKYHEAEH XKYPTi3iidi, COHABIKTAH
AIBIHFaH MOJTIMETTEpIi CalbICTRIPY YIIiH o1cOueT Ko3/Aepi naiJaJaHbUIFaH.

Kinm ce3dep: xenbe3ek MaTONOTHACH], ayblp METANAAp, TaMelIa, KaH KeTylep, HeKpo3, TUTepIUIasys, ca3aH,
KOKCepKe.

K. Omxabaesa, b. Abnynnaesa, U. XKapkosa, A. Tyknerosa

N3ydyeHue n3MeHEeHNI THCTOJOTHYECKOH CTPYKTYPHI :Ka0p ca3aHa U CydaKa,
oOuTaromux B o3epe baaxam

[TpoGnema apanTauny U peakTHBHOCTH OPraHM3Ma K pasHOOOpa3HbIM (haKTOpaM BHEIIHEH Cpefbl sSBISETCS
OIHOM M3 LEHTPAIBHBIX B TEOPETHYECKOH M NPAKTUUecKOH Omosioruu. B HAcTOsimee BpeMsi BHHUMAaHHE
uccreoBareneil 0COOCHHO IPUBIICKAIOT BONPOCH TKaHEeBOH anmantauuu. MOpgosioruueckue paodoTH,
OCBEIIAOMUe COOTBETCTBYIOMNE CTPYKTYPHO-(pYHKIIHOHAIBHBIE MEPEeCTPONHKH kKabp phId B CBA3M C HX
9KOJIOTHEH, OCTAIOTCS eIle M&l0 M3ydeHHBIMH. B wacTHOCTH, He pa3pabOTaHbl BOMPOCH CPABHUTEIBHON
MOp(OJIOTHIECKON ONEHKH aNaNTHUBHBIX PEaKnWii OpraHOB ra3o00meHa. BosneiicTBue mpeampusTHii me-
TaJUI0- ¥ TOPHOAOOBIBAIOIIETO KOMIIIEKCa OTpakaeTcst Ha opranusMe poid. TakuM oOpa3zoM, 3KOJIOTHIECKHe
(axTophl, KaK HAaKOIUICHHE TSDKENbIX METaUIOB B BOJE IOJBEPraloT OPraHu3M pbI0 B CTPYKTYpHO-
(YHKIMOHATIBHYIO TIEPECTPOIKY, TEM CaMbIM M3MEHssI HOPMalbHYIO KapTHHY TKaHH. B cBS3M ¢ 9TUM nenb
MPOBOJIMIMOTO MCCIEIOBAHMS 3aKII0YaNach B U3y4€HNN U3MEHEHHsI THCTOJIOTHYECKHX CTPYKTYp kadp ca3aHa
U cynaka, obuTaromux B o3epe banxai. I3MeHeHns TkaHEBOH CTPYKTYpbI )aOepHOH JyrH peIO ObUIO B BHIE
BO3HUKIINX IMAaTOJOTHH, BCTPEYaEMOCTh KOTOPHIX OBIIO OTMEUYEHAa C IOMOIIBI0 CPABHHUTEIHHOTO aHAIM3A.
JInst ocymecTBIeHHs JaHHOH paboTHI TakKe OBUIO MPOBEAEHO THCTOIOTHYECKOE, MOP(GOMETpHIecKoe U CTa-
TUCTHYECKOE HM3y4YCHHE TKaHel jxadp wmcciemyeMbix ocobeil prid. B crpykrype xabp ca3zaHa u cyngaka
HaOJIOIANIICh CIEYIONIHE TAaTOJIOTHIECKHE TPOIECChl: N3MEHEHHe (hOPMBI BTOPHUIHBIX JaMelll, THIIepIIa-
3Ms1 )Ka0EPHOTO AMUTENHS], HEKPO3 ¥ OTEK PECITUPATOPHOTO ITUTEIHS, a TAKXKE 0Yard KpoBom3nusHuid. OOHa-
PY)KEHHBIE H3MEHEHUsI B TUCTOJIOTMUECKUX CTPOCHHSAX ’Ka0p PbIO CBUIIETENILCTBYIOT O BO3/ICHCTBHUH BHELIIHUX
JKOJIOTHUECKUX (DAKTOPOB, OJHUM M3 KOTOPBIX B HACTOSIEH CTaThe SBISAETCS HAKOIUICHUE TSDKENBIX METal-
JI0B B BOZi€. JlaHHOE HCCIIEIOBAHNE OCYIIECTBIISIIOCH M3 TIPUPOJIHOM SKOCHCTEMBI, TEM CaMBIM JUIS COMTOCTABIICHUS
IOJTYYCHHBIX JAHHBIX IIPUBJICKAIOTCS JIMTEPATYPHBIC HCTOYHUKH.

Kniouesvle cnosa: matonorus xadp, TSHKEIbIe METAIUTB, JJaMEIUTBI, KPOBOM3IHSHUS, HEKPO3, THIIEPJIa3usl, ca3aH,
CyZaK.
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! Kocmanaiickuii 2ocyoapcmeennsiii nedazo2uueckuii yuueepcumem, Kocmanaii, Kasaxcmar;
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SAcmanuncruii 6omanuyueckuii cad — gunuan Unemumyma 6omanuxu u gpumounmpooykyuu, Acmana, Kasaxcman
*Aemop s koppecnondenyuu: kubserik@mail.ru

HoBble MecToHaxo:k1eHus1 BUI0OB poaa Astragalus L. B Kazaxcrane

B mporecce peBusuu repOapHbeIx Komiekuuii MHCTHTyTa 3Konoruu pacteHUi M KUBOTHBIX YpO PAH u
MOoCKOBCKOTO rocylapcTBeHHOro yHuBepcurera uM. M.B. JlomMoHocoBa Oblno BBIBIEHO 17 BHIOB poja
Astragalus, panee He OTMEYABIIHXCS I OTACNBHBIX (uropucTuyeckux paiioHoB (OP) Kazaxcrana: FOxHo-
Verroprekoro ®P — 12 Bugos (Astragalus ammophilus, A. ankylotus, A. arcuatus, A. brachypus, A. cam-
pylorhynchus, A. commixtus, A. corrugatus, A. filicaulis, A. flexus, A. oxyglottis, A. stalinskyi u A.
tribuloides), Typraiickoro ®P — 3 (Astragalus ammodytes, A. lehmannianus u A. paucijugus) u OM6uHcKo-
ro ®P — 1 Bux (Astragalus kustanaicus). [laHHble HAXOAKH CYIIECTBCHHO PACHIUPSIOT HUMEIOLIUECS TPE]-
CTaBJICHHUS O PAaCIIPOCTPAHEHHH acTparajoB Bo ¢uope Kazaxcrana.

Knrouegvie crnosa: HOBbIC BUIBI PACTCHHMIA, acTparal, CBEJCHHS O MECTOHAXOXICHHH, o0lee pacrpocTpaHe-
HUe Buaa, hiopa Kazaxcrana, ¢puiopuctuieckue paiioHBI.

Beeoenue

CoryacHO JMTepaTypHbIM HaHHBIM, poa Actparan (Astragalus L.) ma teppuropun Kasaxcrana mpe-
crasiieH 308 Bumamu [1]. Bosbiioi Bkiag B M3ydeHUH JaHHOTO poja B KaszaxcraHe U Ha MPHIIETalONIUX Tep-
puropusix Poccuiickoii ®enepanmn BHeC U3BECTHBIN ypanbckuil 6oTanuk [laBen BraamumupoBnu Kymnkos
[2-8]. ITyOnukyemble HaXOIKH MOYTH TMOJHOCTBIO OCHOBaHBI Ha €ro cOOpax Ha TeppuTopum PecrmyOmnukn
Kazaxcran. K coxanenuto, oH He yclen ONpefeNnTh BCe BHUBI, OCHOBHAs 9acThb KOJUIEKIVH OIpeNeIcHa
Muxaunom CepreeBudem KHs3eBbIM.

Ilenp HacToOsIEro HCCIEAOBAHUS — YTOUHUTH PACIPOCTpaHEHHE OTAEIbHBIX BHJIOB acTparajoB Ha
teppuropun Kazaxcrana.

Mamepuanvt u memoobi

Homenkmatypa TakCOHOB MpHBEICHAa B COOTBETCTBUU ¢ MeXTyHApOJHBIM MHIEKCOM Ha3BaHMH pacTe-
uuit — IPNI, 2022 [8]. Bce BBl pa3aeneHsl Ha TPYIIbI 10 GIOPUCTUYECKUM palioHaM. Jlanee BUIIbI HAYT
no angasuty. ['epOapHbie 00pa3mpl xpaHsaTca B MHCTUTYTe SKOJIOTMM pacTeHuil M kuBoTHBIX YpO PAH
(SVER) u MockoBckoM rocynapctBeHHOM yHuBepcutere uM. M. JlomonocoBa (MW). Akponumsr ['epbapu-
eB (MW) npusesnenst cornacuo Index Herbariorum [9]. OGmiee pacnipoctpanenue BuaoB nano no Plants of
the World Online [10].

PacnpeneneHne BUAOB BBINOJIHEHO COTNIACHO (DIOPUCTHUECKOMY PAaHOHHUPOBAHHUIO, MPEATIONKECHHOMY
H.B. IlaBnoBbiM Bo (hitope Kazaxcrana (1956) [11], roe Teppuropus PecnyOnukn Kazaxcran pasnaeneHa Ha
29 ¢nopucTuyeckux pailoHOB U 7 moxpaiioHoB (cM. puc.): 1. Otporu obmero Ceipta (OTp. 0611 ChipTa); 2.
Tobonbcko-Ummumckuit (To6.-Umum); 3. Uptemmuckmii (Upt.); 4. Cemumanatuackuii 6opoBoit (Cemwurl.
60p.); 5. Kokuerarckwuii (Kokuer.); 6. [lpukacruiickmii (ITpukaci.); 6a. byxeesckuii (bykees.); 7. AkTroOWH-
ckuit (AKTI00.); 7a. Myromkapsl (Myromk.); 8. OMOuHckwmii (OM0.); 9. Typraiickuii (Typr.); 10. 3anagubrit
MenkoconoyHuK (3am. menkocor.); 10a. Yiyray; 11. Bocrounsiii menkoconoyauk (Boct. menkocor.); 11a.
Kapxkapanuuckwii (Kapk.); 12. 3aticanckmii (3aiic.); 13. Cerepusiii Ycrb-YpT (CeB. YeT1h-YprT); 13a. by3auu;
136. Manrsmmiak (Manrem.); 14. Hpuapansckuit (Ilpuapan.); 15. K3pur-Opaunncknit (K3.-Opx.); 16. bet-
nakganuackuid (bermakn.); 17. Myton-Kymckuii (Myron-Kym.); 18. banxam-Anakynsckuit (banx.-Anak.);
19. HOxwub1it Yere-Yprt; 20. K3pu-Kymckuit (K3.-Kym.); 21. Typkecranckuit (Typkect.); 22. Auraif; 23.
TapbOararaii (Tap0.); 24. xxynrapckuii Anatay ([xydr. Anaray); 25. 3aunuiickuii Kynreit Anaray (3au.
Kynr. Anar.); 25a. Kermenn-Tepckeit Anaray (Ketm. Tepck. Anar.); 26. Uy-Unuiickue ropsr (Uy-Mn. ro-
pl); 27. Kuprusckuii Anaray (Kupr. Anat.); 28. Kaparay (Kapar); 29. 3anagusrii Tsaas-IHauns (3an. TLI).
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Pucynok. Kapra ¢mopuctuueckux paiiono Kazaxcrana [11]
(ABTop pucynka — M.A. XKonzapibek. Kapra-cxema BrironneHa B nporpamme QGIS)

Peszynomamer u ux obcyscoenue
Hoswuii 6u0 01151 ghnopul Imbuncko2o gropucmuueckozo paiiona

1. A. kustanaicus Popov (=A. pseudomacropus Knjaz. et Kulikov) «Pecnyonuka Kasaxcran, AKTio-
OuHckas obnacth, Anrai-bateip, 25 V 2009, Kymnukos I1.B., SVER 0692497».

Oo6ee pacnpoctpanerue Buaa: Ormeden B POWO [10], kak sumemudnbiii Buj s Pecryonuku Ka-
3aXCTaH, O/IHAKO BUJ HaiijieH Ha Tepputoprn OpeHOyprekoit obmactu PO [12].

Pacnipoctpanenue B PK: 2. To6.-Uuum., 9. Typr. [13].

Hoegvle 6uowi 0ns propwr Typeaiickoeo gropucmuueckoeo pationa

2. A. ammodytes Pall. «Pecny6nuika Kazaxcran, Kaparauauackas o6macts, r. XKeskasraH, 3amnaj, mecKu
o p. Capeicy, 6mu3 mocce r. XKeskazran—r. Keizbuiopna, 1. VII. 2010, Kynukos I1.B., SVER 0695586.

Oo6mee pacnpocrpaHenue Buaa: Kasaxcran, Poccuiickas ®enepanus, Monronus, ¥Y36ekucran, KHP
[10].

Pacripocrpanenue B PK: 3. Upr., 4. Cemur. 60p., 7. AkTi00., 10, 11. 3an. u Boct. menkocor., 12. 3aiic.,
14. Tlpuapai., 15. K3.-Opga., 16. bernakn., 21. Typxkect. [13].

3. A. lehmannianus Bunge «Pecny6nuka Kasaxcran, Kaparanaumckas o6macts, . JKeskasran, 3amaj,
necku Japmenkym no npaBoGepexbto p. Capsicy, 613 mocce r. JKeskasran—T. Keseuopna, 21 VI 2010,
Kynukos I1.B., SVER 0697365».

Obmee pacnpoctpanenne Buaa: Kazaxcran, Poccuiickas ®enepanusi, TypkMmeHuctaHn, Y30eKucTaH,
KHP [10].

Pacnpocrpanenue B PK: 6. IIpukacr., 8. 9M0., 13. CeB. Ycrb-YpT, 136. Manrsmun. 14. [puapai., 15.
K3.-Opx., 18. Banx.-Anak. [13].

4. A. paucijugus Schrenk «Pecmny6nuka Kasaxcran, Kaparanaunackas o6iacts, T. JKeskasraH, 3anaj,
necku 1o p. Capeicy, 6mau3 mocce r. Xeskasran — r. Kensutopma, 1. VII. 2010, Kynmukos I1.B., SVER
0695587».
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Oo6mee pacnpoctpanenue Buaa: Kazaxcran, Typkmenucran, Y3oekuctan [10].
Pacnpoctpanenne B PK: 10. 3an. menkocom. 11. Boct. Menkocor., 15. K3.-Opa., 18. banx.-Anak., 20.
K3.-kyMm., 21. Typkecr., 28. Kapar. [13].

Hogvie suowbt ons gpopwt FOoxcno-Yemropmerozo ¢hropucmuyueckozo pationa

5. A. ammophilus Kar. et Kir. «Ka3axcran, Manrucrayckas o6iactb, KapakusHckuii paitoH, YcToopT-
CKHW TOCYJapCTBEHHBIN 3amoBeAHUK, Kojoaen Kokycem, 43°10" c. mr.; 54°53" B. n. 1. V. 2009, Kynukos
I1.B., SVER 0695558».

Oo6mee pacnpoctpanenue Buaa: Kazaxcran, Adranucran, Upan, Poccuiickas ®@eneparust, TypkmeHu-
cran, Y36ekucran, KHP, Tamkukucran, [Takucran [10].

Pacnpoctpanenue B PK: 15. K3.-Opn., 16. bernakn., 18. banx.-Anak., 28. Kapart., 29. 3an. TII [13].

6. A. ankylotus Fisch. et C.A.Mey. «Ka3axcran, Manrucrayckas o0iactb, KapakusHCckuil paiioH,
YcTIOpTCKHIA TOCYTapCTBEHHBIN 3aITOBEAHUK, OT Konoana Kokycem mo mopore k kopaony Kenapipiu, 43°10°
c. mr.; 54°53' B. 1. 12. V. 2009, Kymukos I1.B., SVER 0695567».

OG6ee pacnpoctpanenue Buaa: Kasaxcran, Poccuiickas ®enepanns, Typkmenucran, Monromnus [10].

Pacnpocrpanenue B PK: 6. IIpukact., 13. Ces. Yers-Ypr, 136. Manrsmmi. [13].

7. A. arcuatus Kar. et Kir. «Kazaxcran, Manrucrayckas o6iaactb, KapakusHCcKuil paifoH, Y CTIOPTCKUR
rOCYJapCTBEHHBIN 3allOBEAHUK, OJM3 KopAaoHa KeHapipiu, cpean kaMHel y kpas miato 42°57' c. m.; 54°41'
B. 1. 28. IV. 2009, Kynukos I1.B., SVER 0695594».

O6iee pacnpocrpanenue Buaa: Kasaxcran, Poccuiickas @enepanus, KHP, Monrosmus [10].

Pacmipoctpanenue B PK: 3. Uprt., 5. Kokuer., 7, AkTi00., 7a. Myromxk., 8. OM0., 9. Typr., 10. 3amn. men-
kocot., 10a. Yuyray, 11. Boct. menkocomn., 11a. Kapk., 12. 3aiic., 16. bernakn., 22. Anraii, 24. [[XyHr.
Anar., 28. Kapart. [13].

8. A. brachypus Schrenk «Kasaxcran, Manrucrayckas o6nacts, KapakusHckuii paifioH, OKpECTHOCTH
VY CTIOPTCKOTO rocyIapCTBEHHOTO 3all0BEJHHKA, 3MMOBbe Kusuncuunrup, 42°49' c. m.; 54°07" B. 0. V. 20009,
Kymukos [1.B., SVER0695254».

O6imee pacnpocrpanenue Buaa: Kasaxcran, Keiprescran, KHP [10].

Pacnpoctpanenue B PK: 6. [Ipukacm., 10. 3an. menkocor., 14. Ipuapain., 15. K3.-Opx., 16. bernaxn.,
17. MytoH-kyM., 18. Banx.-Anak., 25. 3awmi. Anar. [13].

9. A. campylorhynchus Fisch. et C.A. Mey. «Ka3axctan, Manrucrayckas o6nacts, KapakusHCKHi

paiioH, muaTo YCTIOPT, YCTIOPTCKHH TOCYAapCTBEHHBIM 3amoBenHMK, kononen Kokycem, 43°10° c. mr;
54°53" B. 1. 30. IV. 2009, Kymukos [1.B., SVER0698403».

10.06miee pacnpoctpanenue Buna: Kazaxcran, Adranucran, Upan, Upak, Keipreizcran, Jlusan, Cu-
pust, TypkmenwucraH, Y36ekucran, KHP, Tamkukucran, [Takucran, Asep6aiikan, Apmenust, ['pysus [10].

Pacnpocrpanenne B PK: 136. Manrpimut., 14. [puapan., 15. K3.-Opx., 16. bernaka., 17. MyroH-KyMm.,
18. banx.-Anak., 20. K3.-xkym., 21 Typxkecrt., 24. Ixynr. Anar., 25. 3aun. Kynar. Anar., 26. Uy-Un. ropsr, 27.
Kupr. Anar., 28. Kapar., 29. 3an. TIII [13].

11. A. commixtus Bunge «Ka3axcran, Manrucrayckasi o6:acts, KapakussHCKkuil paiioH, miaTo Y CTIOpT,
YCTIOpTCKHA TOCYIapCTBEHHBIN 3alloBeTHUK, komoaen Kokycewm, 3amaguee komommna 43°10° ¢. mr.; 54°53" B.
a.11. V. 2009, Kymukos I1.B., SVER 0695540.

O6mee pacripoctpanenue Buzaa: Kasaxcran, Poccuiickas ®@enepanust, Adranucran, Upan, Upak, Keip-
rei3ctaH, Jluan, Cupus, [lanectuna, Typkmenucran, Y30ekucrad, KHP, Tamkukucran, [Takucran, Asep-
Oaitpkan, Apmenus, ['pysus [10].

Pacnpocrpanenue B PK: 8. Om0., 12. 3aiic., 13. Ces. Yctb-YpT, 136. Manrsii., 14. Ipuapan., 15. K3.-
Opxa., 16. bermakn., 18. bamx.-Anak., 20. K3.-xym., 24. [[xynr. Anar., 25. 3amn. Kynar. Anar., 26. Uy-Un.
ropsl, 28. Kapar., 29. 3am. THI. [13].

12. A. crenatus Schult. (= A. corrugatus Bertol.) «Ka3axcran, Manrucrayckast 001acThb, Iiiato Y CTIOpT,
BocTouHee moc. Cenek, neckw, 3. V. 2009, Kymukos I1.B., SVER 0695568».

OoOmiee pacrpocrpanenue Buaa: Adranuctan, Amkup, Yan, Erumer, ctpansl [lepcuackoro 3anuBa,
Wpan, Upak, Kazaxcran, Kyseiir, Jluan-Cupus, JIlusus, Mapokko, Oman, [lakucran, [lanectuna, Caynos-
cKast Apaus, Cunait, Cynan, Tamkukucran, 3akaBka3we, TyHuc, Typrus, TypkmeHucraH, Y30€KHCTaH,
Hewmen [10].
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Pacnpocrpanenne B PK: 20. K3.-kym. [13].

13. A. filicaulis Fisch. et C.A.Mey. ex Ledeb. «Ka3axcran, Maurucrayckasi 061actb, KapakusHckuit
paiioH, miato YCTIopT, Y CTIOPTCKHUI TOCYAapCTBEHHBIN 3al0BeIHUK, Konoaen Kokycem, 3amagHee kojaoaua
43°10" c. ur.; 54°53' B. 1. 1. V. 2009, Kynukos I1.B., SVER 0695539».

Ob6miee pacrpocrpaneHue Buma: Adranncran, Poccuiickas @eneparus, Wpan, Kazaxcran, Keipreiz-
cran, [Takuctan, Tamkukucran, TypkmenucTan, Y3oekucran, KHP [10].

Pacripocrpanenue B PK: 8. OMm06., 13. Ce. Yerb-Ypt, 136. Manreiut., 14. [puapai., 15. K3.-Opga., 17.
Myton-kyM., 18. banx.-Anak., 20. K3.-kym., 21. Typkect., 24. JlxyHr. Anat., 25. 3aun. Kynr. Anar., 26. Uy-
Wn. ropsr, 27. Kupr. Anart., 28. Kapar., 29. 3an. TII [13].

14. A. flexus Fisch. «Kazaxcran, Manrucrayckas oOnacts, KapakusHCKuil paiioH, miato YCTIOPT,
YCTIOpTCKHIA TOCYNapCTBEHHBIN 3amoBeAHuK, konoxen bucekts, 10. V. 2009, Kymukos I1.B., SVER
0695221».

Obmee pacmpoctpanenue Buna: Poccuiickas ®enepanus, Upan, Kazaxcran, Tamxukucran, TypkMeHu-
craH, Y30ekucran, KHP [10].

Pacnpoctpanenue B PK: 12. 3aiic., 14. [Ipuapan., 15. K3.-Opz., 17. Myrwon-kyMm., 18. banx.-Anak., 20.
K3.-kym. [13].

15.A. oxyglottis Steven ex M.Bieb. «Ka3axcran, Manrucrayckas obnacts, KapakusHckuii paiioH, miato
VYeriopT, Y CTIOPTCKH TOCy1apCTBEHHBIN 3amoBeIHUK, KoJoen Kokycewm, 3anannee konomamna 43°10" c. 1.,
54°53" B. 1. 1. V. 2009, Kymukos I1.B., SVER 0688451».

OG6iee pacnpoctpanenue Buaa: Poccuiickas ®eneparnms, Kazaxcran [10].

Pacnipoctpanenue B PK: 11. Boct. Mmenkocor., 12. 3aiic., 13. CeB. Yctb-YpT, 136. Manreiui., 14. [pu-
apan., 15. K3.-Opn., 16. bernakn., 18. banx.-Anak., 20. K3.-xym., 24. Jlxxynar. Anar., 25. 3aun. Kynr. Anart.,
26. Yy-Un. ropsl, 28. Kapart., 29. 3an. TIII [13].

16. A. stalinskyi Sirj. «Ka3axcran, Manrucrayckas o6aactb, KapakusHCKHi paiioH, miiato YCTOpT,
YceTiopTeKuii TOCyIapCTBEHHBIN 3aroBeTHUK, komoaen Kokycewm, 3amaguee konommna 43°10° ¢. mr.; 54°53" B.
a. 30. V. 2009, Kynmukos I1.B., SVER 0695553».

OoOmee pacmpoctpanenue Buna: Adranucran, Poccuiickas ®enepanus, Upan, Kazaxcran, Keipreis-
craH, Tamkukucran, Tuber, Typkmenucran, Y3oekuctan, KHP [10].

Pacmipocrpanenue B PK: 6. Ilpukacr., 13. Ce. Yctp-Ypt, 136. Manremt., 14. [Ipuapai., 15. K3.-Opx.,
16. bernax., 20. K3.-kym., 25. 3ann. Kynr. Anart., 26. Uy-Un. ropsi, 28. Kapat. [13].

17. A. tribuloides Delile «Ka3axctan, Manrucrayckas o61acth, KapakusHckuil paiioH, miato YCToprT,
KopzoH KeHapIpau Y CTIOPTCKOTo rocy1apcTBEHHOIO 3anoBeIHuKa, 42°57' c. mr.; 54°41" B. n. 2009, Kynu-
xoB I1.B., SVER 0688398».

Oomiee pacnpocrpanenue Buna: Adranucran, Amwkup, Eruner, Munus, Upan, Upak, Kazaxcran, Keip-
rei3ctad, Kyseit, JluBan-Cupust, Jluus, Mapokko, Oman, [lakucran, [lanectuna, CaymoBckas ApaBus,
Poccuiickas ®@enepanms, Tamkukucran, 3akaBkasbe, Tynuc, Typmus, Typkmenucran, Y30ekucran, KHP,
Wemen [10].

Pacnipoctpanenue B PK: 136. Manrsinut., 15. bernakn., 18. banx.-Anak., 21. Typkecr., 28. Kapart. [13].

Jannoe uccneoosanue unancuposanocs Komumemom nayku Munucmepcmea nayku u vicuieco oopa-
soeanus Pecnybauxu Kazaxcman. UPH BRI18574125 («H3yuenue co8pemeHHo20 COCMOAHUSA 8UO08020 PA3-
HO0bpasus cocyoucmuix pacmenui Kazaxcmana ¢ ucnoiv308anuem co8pemMeHnblx Memooo8 OOmanuxu, mo-
JIEKVAAPHOU 2eHETMUKU U OUOUHDOPMATNUKUY).

Aemopul 6aazooapsm M.C. Knsazesa 3a neoyeHumyo nomowsb @ onpedeneHuu makcoHos.

CrHcox IuTepaTypsl

1 A6aymuna C.A. Cnincok cocyauctbix pacrenuit Kasaxcrana / C.A. A6nymiHa. — Anmvartel, 1999. — 187 c.
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4  Kuses M.C. Cekuust Helmia pona Astragalus (Fabaceae) Bo duope Vpana / M.C. Kusizes, I1.B. Kynukos, E.I'. ®unumnmnos
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12 Tlepexorun FO.B. PeBusus pomor Astragalus L. u Oxytropis DC. ¢uopsr Kocranaiickoiit obmactu / FO.B. ITepexorus,
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1O.B. Ilepexxorun, O.B. bopoaynuna, H.I'. Epoxun, C.A. KyOenTtaes

Ka3zakcrangarbl Astragalus L. TyKbIMaac TYpJiepiHiH kaHa KOHBICTAPbI

PFA Opan ¢umaneiaeily OciMuikTep MeH jKaHyapiap 3KoJOrHsichl HHCTHTYTHIHBIH (SVER) xone
M. JlomoHOCOB aThIHAAFBEI Mackey MeMIICKeTTiK yHuBepcuTeTiHiH (MW) repOapuii KOIeKIUsIapblH TeKce-
py Oapeiceinma OypsiH KazakcTaHHBIH KekelereH (IOpUCTUKANBIK aiiMakrapel (PA) ymiiH kesmecrereH
Astragalus TyxkpiMzpacsiabiy 17 Typi aHbiKTanFaH, atan aiircak: OHrycrik Ycripr @A — 12 typ (Astragalus
ammophilus, A. ankylotus, A. arcuatus, A. brachypus, A. campylorhynchus, A. commixtus, A. corrugatus, A.
filicaulis, A. flexus, A. oxyglottis, A. stalinskyi »xone A. tribuloides), Topraii ®A — 3 typ (Astragalus
ammodytes, A. lehmannianus »xone A. paucijugus) sxone Em6i ®A — 1 typ (Astragalus kustanaicus). by
TabpuTFaHnap Kazakcran (opaceinia actparajiiap/biH Tapanysl Typaibl Koijaa 0ap TYCIHIKTep/i ailTapibik-
Tail KeHeWTe.

Kinm ces0ep: xaHa eciMAIK Typiepi, acTparall, OpHaJIaCKaH jKepi Typajbl MOJIIMET, TYPAIH KaJIlbl Tapalysl,
Kazakcran ¢uopacsl, GIopuCTHKANBIK aiiMaKTap.

Yu.V. Perezhogin, O.V. Borodulina, N.G. Erokhin, S.A. Kubentaev
New locations of species of the genus Astragalus L. in Kazakhstan

During the revision of the herbarium collections of the Institute of Plant and Animal Ecology of the Ural
Branch of the Russian Academy of Sciences (SVER) and the Lomonosov Moscow State University (MW),
17 species of the genus Astragalus were identified that had not previously been noted for certain floristic re-
gions (FR) of Kazakhstan: the South Ustyurt FR — 12 species (Astragalus ammophilus, A. ankylotus,
A. arcuatus, A. brachypus, A. campylorhynchus, A. commixtus, A. corrugatus, A. filicaulis, A. flexus, A. oxy-
glottis, A. stalinsky and A. tribuloides), Turgai FR — 3 species (Astragalus ammodytes, A. lehmannianus and
A. paucijugus) and Embensky FR — 1 species (Astragalus kustanaicus). These findings significantly expand
the existing understanding of the distribution of these species in the flora of Kazakhstan.

Keywords: new plant species, Astragalus, location information, general distribution of the species, flora of
Kazakhstan, floristic areas.
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Assessment of the ecological state of green spaces of Almaty city on the example of
Bostandyk district

The article provides an assessment of the ecological state of green spaces on the example of the Bostandyk
district of Almaty. The total area of boulevards, squares and green areas of the Bostandyk district of Almaty
today is 147.4 hectares. Bostandyk district of Almaty is one of the three greenest districts of Almaty after
Medeu and Turksib districts. As our studies have shown, 95 % of green plantations of tree species in the Bos-
tandyk district of Almaty are represented by introducers and a small part of local species — natives. The
landscaping of the territory of the city of Almaty is represented by plantings of different types. These include
groves, alleys, gardens, parks, boulevards, squares, green areas, intra-district gardening, street gardening. At
the same time, a wide variety of species is observed in gardens, parks, boulevards, groves and a very small
use of three or four species in landscaping streets. Among the tree plantations, 35 species are massive, which
grow along all the streets, boulevards, squares of the Bostandyk district. From hardwoods: Populus nigra,
Populus italica, Populus alba, Fraxinus excelsior and others. From the local natural flora grow — Armeniaca
vulgaris, Prunus sogdiana, Fraxinus sogdiana, Rhamnus cathartica, Picea schrenkiana.

Keywords: Almaty city, Bostandyk district, green spaces, urban environment, air pollution.

Introduction

In recent years, the city of Almaty, as the largest metropolis of our country, has been growing rapidly,
while the annual population growth leads to a decrease not only in the number of green spaces, but also in
the quality of the habitat. In conditions of weak natural ventilation and a large number of mobile and station-
ary sources, atmospheric air pollution is the most urgent environmental problem of the city of Almaty. Ex-
pansion of roads, construction of transport interchanges, entertainment centers, parking lots, advertising, etc.
led to the destruction and cutting down of a large number of trees and shrubs. Due to the lack of information,
it became necessary to analyze the state of urban green spaces in the city of Almaty. Green spaces, especially
in large cities, megacities serve as a means of decoration, health improvement, climate improvement and a
place of rest for citizens. The normal life of a person, his state of health and life expectancy depends on the
sustainable functioning of the urban ecosystem.

Over the past decade, the growth of new buildings in Almaty has led to an increase in anthropogenic
pressure on the city's ecosystem. In this regard, the monitoring of green spaces in the city, including the in-
ventory and assessment of the current state of the flora, seems to be very relevant.

The city of Almaty is located in the center of the Eurasian continent, in the southeast of the Republic of
Kazakhstan. Almaty is unique in its physical-geographical and natural-climatic characteristics, which form
the ecological features of its territory. The city of Almaty is located in the foothills of the Zailiy Alatau, the
total area of which is more than 683.51 square kilometers. The city is located in the valley of the Bolshaya
and Malaya Almatinka rivers and their tributaries flowing from the glaciers of the Zailiy Alatau and moun-
tain gorges in a zone of increased seismicity and mudflow hazard [1-3].

It should be noted an interesting formation of the structure of green spaces in the city of Almaty. The
creation of Almaty parks and gardens has more than 150 years of history. The first State Garden (now the
Central Park of Culture and Leisure) was established in 1868 by the Governor-General I.A. Kolpakovsky.
On his own initiative, the Vernenskaya Grove (Baum Grove), Pushkin Garden (Park of 28 Panfilov Guards-
men) was created. In the Treasury Garden and the Vernenskaya Grove there were nurseries of ornamental
trees, shrubs, fruit trees, from which many seedlings were distributed free of charge to the population for
landscaping the territory. At that time, in Almaty, an active change began not only in the landscape of the
area, which included the active construction of both the city of Verny itself and the massive introduction of
planting material that was supplied to Verny from different countries. Seeds and seedlings were sent from
different regions of Russia and Central Asia for the Vernensky State Garden, so seedlings of Morus alba L.,
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Morus nigra L., different varieties of grapes, cherries, plums, walnuts, plane trees, etc. were sent from Tash-
kent. From the Nikitsky Botanical Garden, and the Moscow Zoological Garden, seeds of Gleditsia triacan-
thos L., Aesculus hippocastanum L., Ailanthus altissima (Mill.) Swingle, Robinia pseudoacacia L., Syringa
vulgaris L., Cydonia oblonga Mill., apple trees, pears, plums were sent. Coniferous plants were sent from
Penza. Seeds of flower, vegetable and ornamental coniferous and deciduous plants of open and protected
ground were sent from the St. Petersburg Botanical Garden. In the Treasury Garden, fruit and ornamental
trees and shrubs were also grown, which were brought from Siberia and Europe; oak, linden, birch, alder,
and poplar grew here. A gardening school was also opened here. The landscaping of the city of Verny was
carried out mainly by Populus alba L, and Ulmus parvifolia Jacg. In the middle of the twentieth century,
Almaty turned into a flourishing garden city [4].

At the present stage, the landscaping of the territory of the city of Almaty is represented by plantings of
various types. These include groves, alleys, gardens, parks, boulevards, squares, green areas, intra-district
gardening, street gardening. At the same time, a wide variety of species is observed in gardens, parks, boule-
vards, groves and a very small use of three or four species in landscaping streets. Currently, the city of Al-
maty suffers from severe air pollution, where more than 90 % of the emission of harmful substances into the
atmosphere is vehicle emissions, which leads to a change in the chemical composition of the soil and its sa-
linity. As well as a large influx of the rural population into the city, the increasing overcrowding of certain
urban areas, the desire of the population to live closer to the city center, and not on its outskirts. To date,
more than 8000 hectares of urban territory are occupied by gardens and parks, squares and boulevards

(Fig. 1) [5].

Figure 1. Boulevards and squares of the Bostandyk district of Almaty

As an object of study, we took species of coniferous and deciduous tree and shrub species found in the
Bostandyk district of Almaty. The Bostandyk district of the city of Almaty with an area of 99.4 km? was
formed in 1966 (Fig. 2, Table 1).
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Figure 2. Schematic map of the Bostandyk district of Almaty

Table 1
General characteristics of the Bostandyk district of Almaty
District Foundation date Area, km? Population Natural area
(thousand people)
Bostandyk 1966 99,4 343 54 steppe

The structure of the soil cover of Almaty, including the Bostandyk district, is completely determined by
the vertical zonality of the Zailiy Alatau, where both natural and climatic zones and belts, respectively, and
the soil and vegetation cover change with altitude. In the steppe foothill zone there are belts (subzones): a
belt of high foothills (counters) with chernozems (from 1000 to 1200-1400 m) and a belt of foothill dark
chestnut soils (from 750 to 1000 m). Chernozems occupy approximately the lower border along Al-Farabi
Avenue to the Tausamaly microdistrict, have an extended profile and are fertile soils (8-13 % of humus and
other nutrients). From Al-Farabi Avenue, and in some places much lower (approximately to Raiymbek Ave-
nue), there are chestnut soils, which are the area of alluvial fans, mostly dark chestnut soils, which are the
main soils of the city [6]. The Malaya Almatinka river flows through the Bostandyk District, as well as their
tributaries — Esentai (Vesnovka), Remizovka. The average long-term air temperature is 9 °C, the coldest
month (January) — 7 °C, the warmest month (July) 23 °C [7].

There are 195 streets in the Bostandyk district today, of which the largest streets are: Al-Farabi, Saina,
Timiryazev, Gagarin, Satpaev, Baitursynov, Furmanov, Abai and others. There are 3 parks on the territory of
the Bostandyk district: the park of the First President with an area of 70.0 ha, the Yuzhny park with an area
of 16.2 ha, and the Friendship Park with an area of 0.6 ha. There are: 5 boulevards, 10 squares and 2 green
areas (Table 2).

Table 2
The total number of parks, squares, boulevards, green areas in Bostandyk district
District Name
Parks Groves Alleys Boulevards Squares Green areas
Bostandyk 3 - - 5 10 2
Total: 3 - - 5 10 2

The total area of boulevards, squares and green areas of the Bostandyk district of Almaty today is
147.4 hectares. Bostandyk district of Almaty is one of the three greenest districts of Almaty after Medeu and
Turksib districts. There are 380,000 thousand trees in the Bostandyk region [8].
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Experimental

We have been monitoring the state of tree and shrub green spaces in the Bostandyk district of Almaty
since 2019-2021. The survey included objects of green spaces of various types: landscaping of streets (taking
into account the intensity of car traffic), parks, boulevards, squares. The reconnaissance method was used to
survey the study area, a detailed survey of trial plots. The sanitary condition of plantations was taken into
account (mechanical damage, frost cracks, damage by diseases and pests). In the studied areas along the
main streets, a detailed survey of tree and shrub plantations was carried out with the definition of the condi-
tion category using the generally accepted scale:

1. Healthy coefficient of the state of the object (KSO) — without signs of weakening with normal de-
velopment and without damage (normal leafing of the crown and high decorative effect, intensive growth of
shoots, pests and diseases are absent). According to the age characteristics, these are mainly young and mid-
dle-aged plantations.

2. Weakened (KSO-2) — trees and shrubs with minor damage or with one-sided development of the
crown, medium decorative, up to 10 % dry branches, weak oppression (less leaf blade), damaged by 25 % by
pests and diseases. It is typical mainly for ripening plantations.

3. Oppressed (KSO-3) — often dry-topped trees, with a significant depression in development and me-
chanical damage (hollows, dry branches up to 50 %), weak leafing, non-decorative, and damaged by pests
and diseases up to 50 %. Most often found in mature stands.

4. Drying (KSO-4) — the process of dying off is very developed, there is a massive (more than 50 %)
damage to the tree by pests and diseases, dry tops. As a rule, ripe and over mature stands.

5. Dead wood (KSO-5) — a completely withered (dead) tree or shrub that is subject to priority
felling [9].

To measure the MPC of harmful substances in the atmosphere by the method of continuous observa-
tion, we monitored the quality of the state of the atmospheric air in Almaty using a measuring device — gas
analyzer GANK — 4 [10, 11]. Pilot studies were carried out in Almaty every month during 2021. For this
purpose, 10 main measurement points were selected: Seifullin-Raiymbek, Seifullin-Ryskulov, Momyshuly-
Tole bi, Al-Farabi-Navoi, Rozybakiev-Raiymbek, Raiymbek-Bayzakov, Tole bi-Otegen Batyr, Abai-
Rozybakiev, Al-Farabi -Zheltoksan, Al — Farabi-Nazarbayev.

Results and discussion

We monitored the state of green spaces in the Bostandyk district of Almaty. Monitoring was carried
out, paying special attention to the condition of trees and shrubs on the main streets of the Bostandyk district.
Large and main highways were surveyed, which are characterized by high congestion and saturation with
vehicles and high air pollution, where the level of MPC of harmful impurities exceeds the norm several
times (Table 3).

Table 3
Conditions of trees planted along the carriageway of Timiryazev Street
Species name Number of Condition Barrel damage, %
trees (points) Mechanical Rotten, Total
diseased
Ulmus parvifolia 660 4 8.0 1.2 9.2
Fraxinus excélsior 120 3 6.0 1.0 7.0
Fraxinus sogdiana 56 4 5.0 1.1 6.1
Populus pyramidalis 45 4 11.0 1.6 12.6
Betula pendula 43 4 6.0 1.1 7.1
Populus alba 40 3 13.0 1.3 14.3
Pinus sylvestris 121 3 4.0 2.1 6.1

These include streets such as Al-Farabi Avenue, st. Auezov, st. Satpaev, st. Rozybakiev, st. Gagarin,
st. Baitursynov, st. Aimanov, st. Radostovtseva, st. Shashkina, st. Tlendieva and others. We also examined
sections of streets where recreation areas for citizens are located (parks, boulevards, squares). An analysis of
green spaces in the Bostandyk district of Almaty showed that more than 101 tree and shrub species belong-
ing to 146 genera and 47 families grow along the main streets, in parks, boulevards and squares. The vast
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majority of green plantations of trees and shrubs are represented by alien species and a small part of trees and
shrubs by local species. Among the trees — 35 species are massive, which grow along all the streets, boule-
vards, squares of the Bostandyk district — mostly introduced species. These include: Populus nigra, Populus
italica, Populus alba, Populus balsamifera, Fraxinus excelsior, Fraxinus pennsylvanica, Fraxinus america-
na, Betula pendula, Acer negundo, Acer platanoides, Acer pseudoplatanus, Tilia cordata, Tilia mandshurica,
Aesculus hippocastanum, Ulmus parvifolia, Ulmus laevis, Ulmus glabra, Gleditsia triacanthos, Acacia al-
bida, Quercus robur, Crataegus submollis, Picea pungens, Picea abies, Pinus sylvestris, Pinus pallasiana,
Larix gmelinii, Berberis vulgaris, Syringa vulgaris, Ligustrum vulgare, Viburnum opulus, Philadelphus cor-
onarius, Thuja occidentalis uopyeue. From the local natural flora grow — Armeniaca vulgaris, Prunus sog-
diana, Fraxinus sogdiana, Rhamnus cathartica, Picea schrenkiana, Crataegus chlorocarpa, Spiraea hy-
pericifolia, Juniperus sabina, Juniperus turkestanica and others. Many interesting ornamental species have
been introduced singly, but they all grow mainly in the parks of the Bostandyk district of Almaty. Boule-
vards and some squares of the studied area of Almaty are distinguished by a variety of species. If in the So-
viet years more fruit trees were planted, now many ornamental tree and shrub species are preferred. | would
like to especially note the group of evergreen conifers, which are the most valuable and ornamental plants in
landscaping. All species of coniferous tree and shrub species growing in the Bostandyk region are stable in
local conditions, winter-hardy and do not suffer from heat and dry air. Of the conifers in the landings of the
streets, the following types are most often found: Picea schrenkiana, Picea abies, Picea pungens, Thuja oc-
cidentalis, Biota orientalis, Juniperus virginiana, Juniperus sabina, Pinus sylvestris, Pinus pallasiana, Buxus
sempervirens and others.

An analysis of the life forms of tree and shrub species growing in the Bostandyk district of Almaty
showed the leading positions of the tree form — 75 species or 38.2 %, including 8 species (10.6 %) and 67
species from the local natural flora of Kazakhstan. (89.3 %) are introduced species (Fig. 3).

Trees 100%
0%

' 10,6%
|

89,3%

= Aborigines = Introducers

Figure 3. Distribution of introduced species and native species among tree species

Shrub species are represented by 26 species or 13.2 %, of which 6 species (23.0 %) are from the local
natural flora and 20 species (77.0 %) are introduced species (Fig. 4).
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Figure 4. Distribution of introduced species and native species among shrub species

As noted above, the state of tree plantations was determined by us visually by biomorphological fea-
tures, which include: crown density, its foliage, correspondence of leaf size, shoot growth to normal for these
species and a given age of trees, the presence or absence of deviations in the structure of the trunk, crown of
branches and shoots, dry top or the presence and proportion of dry branches in the crown. As a result of a
survey of green spaces in the main streets of the Bostandyk district, it was found that many trees and shrubs
have drying out of the crown and early yellowing of the leaves, which in turn is associated with the bad ecol-
ogy of the city, accompanied by high air pollution. Trees planted in the median are particularly affected.
They often get sick, turn yellow and quickly dry out. Thus, 15 coniferous trees of the species Pinus sylvestris
and Aesculus hippocastanum 70 trees planted in the dividing strip along Zharokova Street are in a severely
oppressed and drying out state, and most of them have practically dried up due to the high concentration of
car exhaust gases. They are often changed to young ones; however, young trees quickly dry out and die.
Trees planted and growing along the sidewalk on both sides of the main streets of Timiryazev, Abay, Gaga-
rin, Baitursynov, Satpaev, Rozybakiev were assessed by us as relatively healthy with some signs of weaken-
ing and normal development. 27 % of the examined trees had damage. Almost all trees showed normal leaf-
ing of the crown, high decorativeness and intensive growth of shoots. In most of 89 % of the examined trees,
pests and diseases are absent (Tables 3-5). According to the age characteristics, these are mainly young and
middle-aged tree plantations.

Table 4
Conditions of trees planted along the carriageway of Gagarin Street
Species name Number of Condition Barrel damage, %

trees (points) Mechanical Rotten, diseased | Total
Ulmus parvifolia 460 45 9,0 12 10,2
Fraxinus excélsior 96 4 4.0 1,3 5,0
Fraxinus sogdiana 36 4,7 3,0 0,9 3,9
Populus pyramidalis 28 4 10,0 19 11,9
Populus alba 5 4 14,0 2,6 16,6
Pinus sylvestris 12 35 7,0 2,1 9,1

Table 5
Conditions of trees planted along the carriageway of Rozybakiev Street
Species name Number of Condition Barrel damage, %

trees (points) Mechanical | Rotten, diseased |  Total
Ulmus parvifolia 346 4 11,0 2,5 13,5
Fraxinus excélsior 67 4 7,0 1,0 8,0
Fraxinus sogdiana 27 4 4,0 1,1 51
Populus pyramidalis 26 3 14,0 2,2 16,2
Populus alba 10 2 9,0 18 10,8
Pinus sylvestris 15 3 6,0 2,7 8,7
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As our studies have shown, urban tree plantations have disrupted photosynthesis processes, so they
have a rarer crown, small leaves, and short shoots. In heavily polluted urban conditions, the leaves begin to
dry out at the edges, brown spots appear on them, these are areas of dead tissue and they quickly curl. The
crowns of coniferous and deciduous trees dry out, their annual growth is lower than in unpolluted areas, and
the productivity of phyto mass decreases. It should be noted that active visits by city residents to parks, gar-
dens, squares and other green spaces also lead to direct and indirect impacts on green spaces. Direct impacts
include breakage and damage to trees and shrubs, excessive collection of flowering ornamental trees and
shrubs, littering, and fires. A high level of air and soil pollution has a huge impact on the vital activity of ur-
ban green spaces, which in turn leads to a decrease in their life expectancy. So, if in the mountain forests of
the Trans-1li Alatau, spruce lives up to 300-600 years, then in Almaty parks — up to 125-150 years, and on
the streets — only up to 60-70 years. In an urbanized environment, tree plantations are a kind of certain indi-
cators of the ecological situation in cities. As studies have shown, in general, the state of tree plantations in
the Bostandyk district of Almaty, we assess it as satisfactory. As you know, the city of Almaty belongs to the
polluted cities of Kazakhstan. Due to the location of Almaty in a foothill basin, the city is characterized by a
very difficult environmental situation associated with strong gas contamination and the accumulation of
harmful impurities in the air under the influence of weak circulation of air masses. According to long-term
statistical data of Kazhydromet for the last 11 years, the air pollution index of the city of Almaty was equal
to 8-12 units [12].

As can be seen from Figure 5, the city of Almaty, which is the largest metropolis in Kazakhstan, is
characterized by a high level of air pollution. The level of air pollution is estimated by the value of the air
pollution index and is calculated for five substances with maximum values normalized for MPC, taking into
account their hazard class, where — 0-4 is low, 5-7 is medium, 7-14 is high, over 14 very high, etc. The level
of atmospheric air pollution has somewhat stabilized in recent years, but still remains at a high level. The air
pollution index of the city of Almaty in 2015-2020 decreased from 8.0 to 7.0 (Fig. 5).
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Figure 5. Air pollution index

As already noted, the main environmental problem of the city of Almaty is air pollution. Special natural
and climatic features, low level of natural blowing of the territory contribute to the accumulation of pollu-
tants in the surface layer of the atmosphere, which leads to the formation of smoke (smog).

In order to study air pollution in Almaty, we applied a method for determining the mass concentration
of harmful substances in the atmospheric air with a gas analyzer. This approach allows obtaining data on the
amount of harmful and greenhouse gases in the atmospheric air emitted into the atmosphere. The method of
the study was to control the amount of pollutants NO, NO2, CO, SO, PM 2.5 at 10 measurement points us-
ing a gas analyzer GANK-4. The tests were carried out once a month (Table 6).
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Table 6
Seasonal contaminant data obtained using a gas analyzer for 2021
Measuring points | Name of compounds MPC Summer Autumn Winter Spring
NO 0,4 0,227 0,3 0,046 0,276
NO2 0,2 0,191 0,18 0,045 0,172
Seifullin-Raiymbek CO 5 55 7 2,13 4.2
SO 0,5 0,0311 0,35 0,022 0,028
PM 2.5 0,16 0,169 0,351 0,214 0,209
NO 0,4 0,29 0,33 0,045 0,30
NO2 0,2 0,21 0,2 0,036 0,18
Seifullin-Ryskulov CO 5 6,8 55 2,67 47
SO 0,5 0,35 0,26 0,024 0,48
PM 25 0,16 0,145 0,215 0,214 0,139
NO 0,4 0,25 0,15 0,044 0,11
NO2 0,2 0,18 0,16 0,036 0,17
Momyshuly-Tolebi CO 5 5,6 3,5 2,53 4,3
SO2 0,5 0,35 0,42 0,018 0,31
PM 2.5 0,16 0,12 0,155 0,165 0,132
NO 0,4 0,46 0,42 0,042 0,39
NO2 0,2 0,2 0,19 0,034 0,17
Al-Farabi-Navoi Co 5 4,5 5,9 2,79 3,8
SO2 0,5 0,48 0,19 0,022 0,20
PM 25 0,16 0,144 0,254 0,254 0,198
NO 0,4 0,35 0,35 0,051 0,275
Rozybakiev — NO, 0,2 0,15 0,14 0,041 0,11
Raiymbek CO 5 4,5 4,1 2,36 3,6
SO2 0,5 0,39 0,314 0,017 0,274
PM 2.5 0,16 0,096 0,115 0,146 0,149
NO 0,4 0,35 0,354 0,044 0,337
Raiymbek — NO2 0,2 0,13 0,13 0,032 0,16
Baizakova Co 5 2,5 5,3 2,45 2,6
SO; 0,5 0,36 0,46 0,021 0,41
PM 2.5 0,16 0,136 0,214 0,151 0,175
NO 0,4 0,15 0,245 0,042 0,115
Tolebi — Otegen NO2 0,2 0,12 0,0159 0,037 0,095
batyr CO 5 19 2,156 2,41 1,14
SO; 0,5 0,15 0,415 0,016 0,12
PM 2.5 0,16 0,078 0,243 0,145 0,0825
NO 0,4 0,25 0,125 0,039 0,20
Abai NO2 0,2 0,13 0,14 0,031 0,11
Rozybakiev Co 5 3,36 3,9 2,34 3,16
SO; 0,5 0,49 0,351 0,017 0,28
PM 2.5 0,16 0,12 0,198 0,245 0,13
NO 0,4 0,31 0,39 0,042 0,29
Al-Farabi- NO2 0,2 0,04 0,16 0,035 0,065
Zheltoksan COo 5 4,2 5,2 2,15 3.7
SO; 0,5 0,19 0,354 0,021 0,14
PM 2.5 0,16 0,076 0,216 0,145 0,097
NO 0,4 0,22 0,312 0,047 0,20
Al — Farabi- NO2 0,2 0,14 0,214 0,039 0,13
Nazarbayeva Co 5 2,6 3,25 2,41 2,92
SO2 0,5 0,12 0,33 0,022 0,26
PM 2.5 0,16 0,065 0,316 0,195 0,094

As can be seen from Table 6, the highest concentration of harmful impurities: NO is observed at the in-
tersection of streets — Al — Farabi-Navoi, especially in summer; NO, — Seifullin — Ryskulov and Al-
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Farabi-Nazarbaev in autumn and summer; CO — Seifullin-Raiymbek, Seifullin — Ryskulov, Momyshuly-
Tole bi, Al-Farabi-Navoi, Raiymbek-Baizakov, Al-Farabi-Zheltoksan in summer and autumn; PM 2.5 — in
almost all collection points (except for Rozybakiev — Raiymbek streets), the MPC is exceeded, especially in
autumn and winter, which is associated with the highest concentration of vehicles on these above-mentioned
streets. Of all the given harmful impurities, only sulfur dioxide (SO-) did not exceed the maximum permissi-
ble concentration at all measurement points.

According to our research results for 2021, the highest level of atmospheric air pollution with harmful
impurities in the city of Almaty was observed in the autumn period, compared with the rest of the spring,
summer, and winter seasons. In general, the ecological state of the air in the Bostandyk district of Almaty
can be assessed as satisfactory.

Conclusions

Today, urban plants are influenced by the peculiar a biotic conditions of the urbanized environment, be-
ing exposed to urban stress. In large cities — megacities, a special thermal regime of air is created, which is
accompanied by elevated air and soil temperatures, a light regime, characterized by a reduced intake of solar
radiation due to gas contamination and dustiness of the air basin. It has its own specifics and provision of
woody-shrub plants with moisture. From waterproof asphalt, rainwater flows into the sewer network, while
increasing the possibility of green spaces to be in soil drought conditions. The influence of urban conditions
on the plant can be seen in various indicators of life processes, appearance, structural features of its organs,
and the longevity of the plant under these conditions. As our studies have shown, due to strong gas contami-
nation and air and soil pollution, tree and shrub plantations of the Bostandyk district of Almaty are exposed
to the adverse effects of the urban environment, which manifests it in the weakening of plants, a decrease in
the productivity of phyto mass, and a reduction in their longevity. Deterioration of decorative properties,
where crowns, especially conifers, quickly grow bald. Long-term exposure to the above factors leads to a
decrease in the resistance of plants to anthropogenic impact and, in the end, the death of plants.

As a result of monitoring the quality of the state of the atmospheric air in Almaty, by the method of
continuous observation, which was carried out by us using a measuring device — a gas analyzer GANK — 4
to measure the Maximum Permissible Concentration of harmful substances in the atmosphere every month
during 2021, it was found that the territory of the city of Almaty is heterogeneous in terms of level air pollu-
tion, where carbon monoxide and suspended particles exceed the MPC at many measurement points. It
should also be noted that the dynamics of changes in MPC levels over the past 10 years has not been stable.
It is possible to single out the period of MPC decrease from 2015 to 2021 and the period of rise from 2010 to
2014. To improve the environmental situation in the city of Almaty, it is necessary to act in three main areas:
the greening of vehicles, the reduction of air pollution from constant sources, including the gasification of
the private sector, the preservation and development of the green fund. As for the concept of car greening,
studies have shown an increase in the content of atmospheric pollutants in the exhaust gases of old vehicles
compared to the year of production of new vehicles. Based on this, it is possible to significantly reduce the
share of vehicles and the number of vehicles for pollution by introducing a 10-year period for the production
of vehicles, as in Germany. In addition, it is necessary to take such measures as the creation of cars with low
fuel consumption, the conversion of gasoline to liquefied gas, the use of vegetable oils instead of gasoline
fodder (beetroot, corn).
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Kacbl KejeKTepaiH IKOJOTUSJIBIK KAFIAbIH 0aFanay
AJMaThl KajacblHbIH BocTaHABIK ay1aHbl MbICAJIBIHAA

Maxkanana AnMathl KaJacbIHbIH BOCTaHIBIK aynaHbIHBIH MBICAJIBIHAA JKachUl JKEJIEKTEPIIH SKOJIOTHSIBIK
JKaii-KyHiH Oaranay OepinreH. byriHri kyHi AnMmathl KaJachbIHBIH BOoCTaHIBIK ayJaHBIHBIH OyJIbBapiapbIHbIH,
CKBEPJICPiHIH JKOHE Kachll allMaKTapbIHBIH Xalmbl ayaansl 147,4 ra Kypaiiapl. Atanras aynan Mezey skoHe
Typkci6 aynannapbiHaH KeHiHrT AJMaThl KalachIHBIH €H JXKachUl ayJaHIapbIHBIH YILITIriHe Kipeni. 3epTrey
HOTIDKECI KOPCETKEH IeH, KanaHblH bocTaHAbIK ayJaHBIHIAFB! aFalll TYpJICpiHiH ’Kacbul eKrenepinin 95 % —
MHTPOIYLIEHTTEpP XKaHE a3 OOJIriH KepriTikTi abOpUreHAiK Typiiep Kypaiabl. AlIMaThl KalachIHBIH ayMarblH
KeTaJaHAbIPYy 9pPTYPJIi THITETI eKnesiepMeH yCchiHbUFaH. Onapra ToFaiiiap, ayuiesiap, O6akrap, casbakrap,
OymbBapiap, CKBepJep, *Kachbll aliMaKTap, ayJaHIIIJIK KerajJlaHAbIpy, Kemenepai KeTalJaHapIpy KaTaibl.
ConbIMeH KaTap, OakTapna, casbakrapaa, OyisBapiapaa, Torailapaa TYpJepAiH alxyaH TYpJiiiri Oaikamagst
JKOHE Kellenepi KeTalgaHIpIpya YII-TepT TYpAi eTe a3 maiifanaHaasl. Aram ekmenepidiy iminae boctan-
IBIK ayJaHbIHBIH OapiiblK Kellenepinae, OynbpBapiapblHaa, TyI3apiapblHaa eceTiH 35 Typi Kammai TypaeH
Typajasl. ATan aiitcak, KarThl aramrapaan: Populus nigra, populus italica, populus alba, Fraxinus excelsior
sKoHe Oackamapel. A skeprimikri taburm ¢uopamzan — Armeniaca vulgaris, Prunus sogdiana, Fraxinus
sogdiana, Rhamnus cathartica, Picea schrenkiana eceni.

Kinm coe30ep: AnMaThl Kanackl, BocTaHIBIK ayaaHbl, )KachUT KEJIEKTEp, KaTabIK OpTa, ayaHbIH JaCTaHYHI.

I'.A. CagsipoBa, T.A. ba3apOaesa, I'.A. MykanoBa, C.M. [I>xamunoBa

JocTyna:

JocTyma:

JocTyma:

OueHka IKOJOTHYECKOr0 COCTOSTHHS 3eJIeHbIX HACAKIEHUI Topoaa AJIMaThI

Ha npuMepe bocTaHABIKCKOro paiioHa

B crarpe mpuBeneHa omeHKa SKOJIOTHUECKOTO COCTOSHHS 3€JIeHbIX HacaXJeHUH Ha npumepe bocranapikcko-
ro paiiona ropona Anmarsl. O6mast miomaas OyapBapoB, CKBEPOB M 3eJeHBIX 30H bocTaHabIkckoro paiioHa
I. AJIMaThbl Ha CErOJHSIIHUN AeHb cocTaBisieT 147,4 ra. bocranabikckuil paifoH r. AMaThl BXOAUT B TPOUKY
CaMbIX 3eNICHBIX pailoHOB ropojaa Anmatsl mocie Meneyckoro u Typkcubckoro paiionoB. Kak mokasanu
Hamy uccnenoBanus, 95 % 3eleHbIX HacaXISHUH JPEBECHBIX MOpoJ] B BocTaHIbIKCKOM paiioHe AnMaTbl
MpE/ICTAaBICHBl MHTPOXYIIEHTaMH, W HEOOJbIIas 4acTh — MECTHBIMH BHAaMH-abopureHamu. O3eneHeHHe
TEpPUTOPHH TOPOAa AJMATEl COCTOUT U3 HACAXKICHUH pa3HBIX TUMOB. K HIM OTHOCSTCS POIIH, ajlien, Casl,
Mapky, OyIbBapbl, CKBEpHI, 3€IC€HBIE 30HBI, BHYTPHPAHOHHOE O3€JICHEHWE, O3eleHeHWe ynwil. IIpm 3Tom
OopIioe pasHoOOpasue BUAOB HAOMIOAaeTCA B cajax, IMapkax, OyibBapax, pollax M o4eHb HEOOJBIIOe UC-
MOJIb30BaHME TPEX-UEThIPEX BUJIOB IPH 03eJeHeHHH yiuil. Cpein IpeBecHbIX HacaXIeHUH 35 BUIOB COCTaB-
JISTFOT MacCOBBIE, KOTOPBIE TPOM3PACTAIOT 10 BCEM yiHLaM, OynbBapaM, ckBepaM BocTaHIBIKCKOro paiioHa.
W3 nucTBeHHBIX MOPOJ MIHPOKO pacmpoctpaHeHsl: Populus nigra, Populus italica, Populus alba, Fraxinus
excelsior u npyrue. M3 mectHo#t npupoaHoii ¢uiopsl nmpouspacrator Armeniaca vulgaris, Prunus sogdiana,
Fraxinus sogdiana, Rhamnus cathartica, Picea schrenkiana.

Kuiouesvie crosa: ropon Anmatsl, bocTanIbIKCKUIl paiioH, 3eeHble HacaXIeHHs!, TOPOJICKas cpena, 3arpss-
HEHHE BO3/yXa.
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AHaTOMHYeCKHUe MOKAa3aTeJ Il MPOPOCcTKOB Pisum sativum nmpu Bo3aeicTBHH
MAaKpO- H HAHOYACTHUI] HUHKA

B Kazaxcrane QU3MKO-XMMHYECKUE CBOWCTBA HAHOYACTHUIL OBIIM M3y4eHBI, HO (PM3HOJIOTHYECKHE CBOICTBA U
TOKCHYHOCH Ha J)KUBBIE OPTaHU3MbI paHee He pacCMaTpHBaINCh. B HacTosmel paboTe mpeicTaBlIeHEl pe3yilb-
TaThl CPABHUTEIILHOTO HCCIICJOBAHHS aHATOMHH MPOPOCTKOB Pisum sativum, mojBepruimxcs BO3ACHCTBHIO
MakKpo- ¥ HaHOYACTHIl IMHKA Pa3auIHON KoHeHTpanu (5, 10, 20 u 200 mMr/100 mi). IIpoBoaunocs n3yde-
HUE aHaTOMUM IIOTIEPEYHBIX CPE30B BETCTATHUBHBIX OPraHOB IPOPOCTKOB FOpOXa. Y CTAaHOBJIEHO, UTO MaKpo- U
HAHOYACTUIBl I[MHKA BBHI3BIBAIOT H3MEHEHMs [IUaMeTpa IPOBOASAIIMX IIyYKOB, TOJILMHBI BHYTPEHHUX H
BHEIIHUX TKaHEH cTeONs U KOPHS MPOPOCTKOB. Y CTAHOBJIEHBI Pa3IMUusl BO BIMSAHHM HAHOYACTHI] IIMHKA Ha
MPOLECCH )KU3HEAESATENFHOCTH PACTEHHH B 3aBHCHMOCTH OT UX KOHIIEHTPAIUU U MPOSIBICHUH UX TOKCHYHO-
ctu. Takum oOpa3oM, ompeneneHre MyTed u criocoO0B BO3ACHCTBUS HAHOUACTUI] METAIIOB HA KHUBOH opra-
HHU3M — 3TO 4Ype3BbYaiHO BayKHAS U aKTyallbHas paboTa, HEOOXOAUMAs AT YCTAHOBJIECHHS HAYyIHO 0OOCHO-
BaHHBIX KOHIIEHTpAlUil U pa3MepOB HaHOYACTHIl B BOJIE, BO3JyXe MJIM B COCTABE PA3JIMUHBIX MaTE€pUaNOB, C
KOTOPBIMU KOHTAKTUPYET YCIIOBEK.

Kniouesvie cnosa: MakpodacTHIBI, HaHOYACTHIIBI METALIOB, HUHK, Pisum sativum, aHatomwus, KOpeHb,
MIPOPOCTKH.

Beeoenue

MHorodyHKIIMOHAIBHBIE CBOHCTBa HaHOYacTull (Hanee — HY) HaxomsdT mmpokoe NMprMEHEHHE He
TOJIBKO B OOJIACTH TEXHUYECKHX HAINlpaBJICHUH, HO U B HayKaX O KM3HH, B YACTHOCTH CEJIbCKOM XO3SHCTBeE.
Upe3BeI4aiiHO Maliblii pa3Mep, OCOOCHHOCTH CTPYKTYpPHl M IMOBEPXHOCTHBIX XapaKTEPUCTHK HAHOYACTHIL
HPUBOIT K YHUKAJIbHBIM (PH3UKO-XUMHYECKHM cBoiicTBaM [1]. HaHOYACTHIIBI TSHKENBIX METAIIOB, TaK XKe
KaK HOHBI HAHOYACTHII, 00JIaIal0T BHICOKOH CIOCOOHOCTHIO MPOHUKHOBEHUSI B KOPHU PACTCHUH, HAKOTIJICHHUS
B BETeTATHBHBIX OpraHax, ¢ JaJbHEWIINM y4acTHEM B MHUIIEBBIX Hemsax [2]. HaHodacTuIsl oka3pIBalOT Kak
MTOJIOKUTENBHOE, TaK U OTPULIATENIEHOE BIMSHUE HA POCT U Pa3BUTHE pacTeHuil [3].

OpauMK aBTOpaMU TIOKa3bIBAaeTCsl 0€30MacHOCTh 3arpsA3HEHUS] OKPYKAIoLIEH cpenbl HAHOYACTUIIAMU
[4]. B psane uccrenoBanuii HaOMIOMACTCS Pa3HOHAIIPABICHHBIN 3P (EKT HAHOYACTHIT METAIIOB U UX OKCHIIOB
Ha POCT, YPOXKAIHOCTh U (DPU3HOJIOTUIO PACTEHHH, B TOM YHCIIE M CEIbCKOXO3SMCTBEHHBIX KyJIbTyp [5]. B
L[EJIOM, NTPOTHO3HPYETCS MUPOKOE MPUMEHEHNE HAaHOYACTHIl KaK albTePHATHBA TPAAUIIMOHBIX XUMHUYECKUX
yIoOpeHuii, 13-3a BBICOKOH CKOPOCTH TOTJIOMIEHUs U MpoHUKHOBeHHss HU B pacTeHus, mpu 3TOM HX Tora-
JlaHue B OOBEKTHI OKPY>KaIOLIEH Cpe/ibl MOTYT HECTH PHUCKH OTPULATEIbHBIX ITOCIEICTBHM.

i onTUMAaIBHOTO POCTA U PA3BUTHUS PACTEHUH HEOOXOIMMO NPUCYTCTBHE B OKPYXAIOILIEH cpene oc-
TaTOYHOT'0 KOJIMYECTBA HE TOJIBKO MaKpOAJIEMEHTOB, HO 1 MUKPOAJIEMEHTOB, B TOM 4Kcie U nuHKa (Zn). Tlo-
JIOXKUTENBHOE JIWCTBUE Zn Ha pacTeHUs ObUIO BIIEPBBIE JOKA3aHO IS KYKYPY3bl, 3aTEM sIUMEHS U KapJIHKO-
BOro nojcosHeuHrka [6]. [TepBbie paboThl, CBA3aHHBIC C U3YYCHUEM CHMITOMOB Je(DUIIUTA [IMHKA y pacTe-
HUH, OMUCHIBAIM HapyIlleHHe pocTa cTeOiel, B YaCTHOCTH y ToMaTa. B OCHOBe MeXaHM3MOB IIMHK-
3aBHCHMOTO HapyIIEHHUsS POCTa BET€TaTUBHBIX OPraHOB JIEKANO CHIKEHHME CHHTE3a Oellka M Kpaxmaia, MpH
COXpPaHEHWH TMPOU3BOJCTBA caxapa B TKaHsX pacteHui. [lepen3OpiTok muHKa no3ax ot 200 mo 500 mr/kr, B
3aBUCHMOCTH OT BUJIa PAaCTCHUS, TAK)KE BBI3bIBAJ HEraTUBHBIN 3 dexT [7].

Cuunraercs, 9To peakIus pacTeHui Ha neficterue HY nuHKa 3aBUCHT OT BUIa paCTECHUH, THITA U pa3Mepa
HAHOYACTHII, a TAKXKE OT NMPUMEHsIeMOi KoHeHTpaiwmu [8]. B uccienoBanusx Obuto u3yueHo Biustaue HY
ZnO Ha pocT pacTeHHid KyKypy3bl. OTMEUYEeHO, 4TO mpuMeHeHue OmocuHTe3npoBaHHbEIX HY ZnO BhI3BAIO
yiIy4mieHue OONBIIMHCTBA OMOJIOTMYECKUX MTapaMeTPOB, BKITIOYAs IMOKA3aTEIM POCTA PACTECHUH, COMEpKaHNe
Oenka W Twiomans nuctheB. Baecenne HY ZnO B cyOGcTpaT ans BBIpAIIMBaHUS OTYPIIOB IOJIOXKHUTEIHHO
BJIMSJIO Ha BBICOTY pacTeHMH ¢ mepBbixX (a3 Bereraunu Ha 50 % u Oonee. OTpunarensHOe BO3EHCTBUE [IUH-
Ka Ha POCT pacTeHUil OTMEYEHO I pairpaca, Malla, MIIeHNLbI, peica, pamnca, cajaTta, KyKypyssl, orypla
Y CTEBHH.
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Kombunmnposannoe Bozaeiicteue HU Zn uperynstopoB pocta pactenuit (IAA u GA3) Ha nmoaconHey-
HUK B YCJIOBHSAX BOIHOTO cTpecca [9] BBI3BIBAIO 3HAYUTENHFHOE YBETHUECHUE COAEP KaHNS TTUTATEIbHBIX Be-
IIECTB B JUCTBAX pacteHus. BosmetictBue HY ZnO cka3piBaeTcs Ha pa3BUTHH pacTEHUH Teplia, Kak IOJI0-
JKUTEIBHO TaK U OTPULIATEIHHO, B 3aBUCUMOCTHU OT KOHIeHTparmu BemiectBa. Konnentpauuu HY ZnO 1000
MT/J CIOCOOCTBYIOT POCTY PacTeHWH, YBEIMUSHHUIO KOJIMYECTBA U CPETHEH MacChl TUIONOB, B TO BPEMS Kak
ipu korteHTpanun 2000 mr/m HY ZnO oka3pIBarOT HETaTHBHOE BIMSHUE HA POCT U Pa3BHUTHE.

Takum 00pa3om, BO3AEHCTBHE HAHOYACTHUI] JJaK€ HA OJUH U TOT XK€ BUJ PaCTEHHS MOXET MPUBOJIUTH
KaK K TOJIOKUTEILHOMY, TaK U OTpHLATEIbHOMY 3(PQEKTy, B 3aBUCUMOCTH OT KOHIICHTPAL[MH H3y4aeMOro
OHMOJIOTHYECKOTO TIOKa3aTeNsl, CTaIiy BEreTauu 1 Apyrux (GpakTopos. B cBs3u ¢ 3THM HEOOXOAMMO OTIEINb-
HO M3y4aTh KaXIbIi BUJ PACTCHUS U KOKAYIO TPYIILy OHOJOTHYECKHUX Moka3aTeneit, nericteue HY Zn u ero
COETMHEHUH.

Mamepuanvt u memoosvi

C y4eToM BaKHOCTH Kak arpokynbTypsl [10, 11], a Takke 000CHOBAHHOCTH UCIIONB30BAHUS B KAYECTBE
TECT-00bEKTa MPH ONpEACTICHUN TOKCUYECKOrO NSHCTBHUS BEIECTB, HAMU ObLIa MPOBEIEHO HCCIIECAOBAHHE
ropoxa mnocesHoro (Pisum sativum L., cemeiictBo Fabaceae). M3yuanocs anatomuyeckoe CTpoeHHUE IMOJI-
3eMHBIX (KOpHH) 4acTeil pacTeHHs, NOABEPIIINXCS BO3AEHCTBUIO Pa3IMYHbIX KOHLIEHTPAIUNA Makpo- U Ha-
HOYACTHUI] [IMHKA.

JJ1s OTIBITOB MPUMEHSUIN CYCIIEH3UH YacTHLl ZN pa3nuyHoi KoHueHTpanuu 5, 10, 20, 200 mr Ha 100 M
TUCTHJUTHPOBAaHHOM BOJbI. PasmepHocTs wactuil cocrasisiia 80—-100 am u 500—-1000 aHM (MakpodacTHITBI —
nanee MY). HanouacTump! ObUTH CHHTE3WPOBaHEI B HaydHO-HCCIe10BaTeNECKOM IIEHTPE HOHOIIIa3MEHHBIX
TEXHOJIOTHI U COBPEMEHHOT0o npubopocTpoeHus KaparaHquHCKOro yHHBEPCHTETa UMEHH akajeMuka E.A.
BykeroBa. Makpovactuiipl uHka 0611 ipuodperensl y OO0 «MuTtepxum» (Poccust), mapka TTIP—1.

s 06paboTKM Makpo- U HAaHOYACTHLIAMH LIMHKA CEMEHA ropoxa MOTPYKajhCh B CYCIIEH3UIO YaCTHIL
Pa3NUYHBIX KOHLEHTPAIUH U BBIICPKUBAIUCH B CYCIIEH3UH B TeueHUe 4 4. B kadecTBe KOHTPOJBLHBIX 00-

Pa3LOB UCTIOIB30BATINCH CEMEHA, MTOTPYKEHHbIE B TUCTUIUIMPOBAHHYIO BOJY.

Bssecu HY paznnynbix KoHIEHTpanuid 1 o0beMoM 10 M1 HaHOCKIHCH Ha (QMIBTPOBAIBHYIO OyMmary B
gamkax [leTpu, B KOTOpbIE BEICEBATUCH CEMEHA B KOJIMYECTBE 15 mITyK HA oAHY "amky. Yepes 14 mnHeit kop-
HEBasl 4acTh MPOPOCTKOB ITOMEIIANIach Ha JICHTHl (PUIBTPOBAIBHON OyMaru, KOTOpble CBEPTHIBAJIICH B HETI-
JIOTHBIA PYJIOH W TIOTPY’KaJIUCh B TUIACTUKOBBIC CTAKAHYMKHU C JUCTHIUTMPOBAHHOU BOMOW 00BemMoM 150 mit

(puc. 1).

Pucynok 1. Cemena B varkax Iletpu (8, a*), IPOPOCTKH MOCIIE MPOPAIIUBAHKS B PYJIOHAX (DIIBTPOBAIBHOM
6ymaru (6)

OuKkcanuo MPOPOCTKOB pacTeHWd mpoBoawnu 1o Mmeroaunke Crpayca—®memmunra (crmpt 92 %—
TIAIIEpUH—IUCTHINPOBAHHAS BOIa B cooTHOMEeHNH 1:1:1). AHaToMudeckue mpemnapaThl TOTOBWIHM BPYUHYIO
B COOTBETCTBUU ¢ oOuienpunaTeiMu Metoaukamu M.H. IIpo3unoii, A.W. [lepmekosa, B.H. Bexosa [12, 13].

Jus nonmydenust MUKpodoTorpaduii TKaHeH pacTeHUH MCIOIB30BANICS ONTHYECKHA MHUKPOCKOM «AlTb-
Tamu» ¢ MUGPOBON KaMepoM, C YBeIMYeHueM 00BeKTHBOB x64, X160, 00paboTKy doTorpaduii u uzmepenus
TKaHEBBIX CTPYKTYp npoBoaui B iporpamme AltamyStudio 3.3.
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Pezynomamul u ux obcyscoenue

Ha nonepedHoM cpe3e KOpHEl MPOPOCTKOB KOHTPOJIBHBIX pacTeHuid P. sativum ueTko BBIPaKEHO TH-
MIUYHOE CTPOCHHUE, XapaKTEPHOE IS IBYAOJIBHBIX PACTEHUM.

Kopenb Ha momnepedyHoM cpe3e OKpyIIIbli (puc. 2), 0 NepUMeTpy pacHoIoKeHa OJHOCIONHAs pU3o-
JepMa ¢ KOpHEBBIMHU BoJIoCKaMu. [1o1 pu3oaepMoii pacnonoskeH OOMHPHBIN y9acTOK KOPOBOW MapeHXHUMBI,
LEHTpaJIbHAsl YacTh 3aHATA PAJUAILHBIM IPOBOISAIIMM ITyYKOM.

Pucynox 2. ITomnepednslii cpe3 KOpHs mpopocTkoB Pisum sativum (yB.x64)

Htoru 3amepoB KOpHEH MPOPOCTKOB ropoxa MPeACTaBICHbI B TAOIHIE HIKE.
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Tabnuma

AHaTOMHYECKHE MOKa3aTeJd KOPHS MPopocTKoB Pisum sativum B 3aBHCHMOCTH OT KOHIEHTPAIIMH HAHO- U
MaKpO4YacTHL WHHKA (B MKM)

Bapuant Tonmuna Tonmuna Tonuuna 38- Huamerp Juamerp JuameTp KopHs
oImbITa PHU30AEPMBL apEHXUMBI TOAEPMBI COCYZIOB Iy4Ka
KCHJIEMBbL
KonTpomnbHbIil BapuaHT

Kourpors | 0,18+0,01 | 6284052 | 0,110,001 | 025+0,04 | 7.25+0,12 [ 16,91+0,55

MakpouacTuiibl
MUY 5 0,22+0,09 5,57+0,63 0,15+0,05 0,50+0,19* 8,26+0,64 19,38+0,58
MUY 10 0,20+0,05 7,25+0,76 0,23+0,07 0,32+0,13 7,60+0,68 19,16+0,73
MUY 20 0,19+0,06 6,76+1,86 0,17+0,05 0,17+0,05 6,89+0,44 18.44+0,4
MY 200 0,18+0,08 6,39+0,72 0,19+0,10 0,39+0,57 5,81+1,08 18,09+1,68

HanouacTuiisl
HY 5 0,15+0,05 6,47+1,03 0,18+0,12 0,54+0,87* 6,81+0,78 17,44+1,43
HY 10 0,11+0,03* 5,67+1,06 0,15+0,07 0,17+0,13 7,42+0,84 16,584+2,31
HY 20 0,10+0,00* 5,40+0,73 0,11+0,03 0,25+0,11 5,83+0,50* 16,36+1,20
HY 200 0,11+0,03* 5,04+0,83 0,16+0,07 0,22+0,08 6,22+0,86 15,66+2,80
* [Ipumeuanue. JJOCTOBEPHOCTD PA3IUYHMi SKCIEPUMEHTAIBHBIX JIAHHBIX 110 CPAaBHEHHUIO ¢ KoHTpousieM nipu P<0,05.

Hamm uccnenoBanus mokasajiu, 4To MO TOJIIMHE PU30AEPMBI BCe BapuaHThl, 0OpaboTanHsie MY 1uH-
Ka, HE TOKa3aTelu JTOCTOBEPHBIX OTJIMYUN OT KOHTPOJSA. Pe3ynbrarhl konebamuch oT 0,18 mo 0,22 MkM.
TommmuHa prU30AEpMBI KOPHS Y TIPOPOCTKOB, 00paboTaHHBIX HaHOYacTHIlaMu B Bapuante HU 5 (0,15 mxm),
TaKXe JOCTOBEPHO HE OTJIMYAIACh OT MOKa3aTesiell KOHTPOJIS, TOra KaK OCTaJIbHbIC BApUAHTHI (pasMepsl OT
0,10 mo 0,11 MKM) OKa3anKcCh TOCTOBEPHO HUKE KOHTPOJBHBIX 3HAYEHUH UM MOKa3aTeseil, MOIydeHHbIX pU
obOpabotke cemssH MU.

Io TommuHe KopoBo# mapeHXuMEI (0T 5,04 10 7,25 MKM) IPOPOCTKH U3 Pa3HBIX BAPHAHTOB O0PaOOTKH
HE OTJIMYAIKCH IOCTOBEPHO OT KOHTPOJIBHOTO BapUaHTa, IPHUYEM CXOJHBIC TIOKA3aTed OTMEUYCHBI KaK s
MUY, tak u HY.

He BBIsSIBIEHO TOCTOBEPHBIX OTIIMYHIA OT KOHTPOJISI 1o TommuHe Hmoaepmsl (ot 0,11 mo 0,23 Mxm) BO
BCEX BapHaHTax OIbITa 10 CPAaBHEHHUIO C KOHTpoJieM. JlMaMeTp COCYZOB KCHIIEMBl MPOBOSIINX MYYKOB
M0Ka3aj JIO0CTOBEPHOE OTIMYHME MO0 CPAaBHEHHUIO C KOHTpoJieM Toiako B Bapuantax MUY5 (0,50 mxm) u HUS
(0,54 MxM), ocTasibHBIE HE OTIMYAIIMCH APYT OT APYyra U OT KOHTPOJIS.

JuaMeTp npoBOISIIMX ITYYKOB JOCTOBEPHO ObUT HMKe KOHTpoisi B Bapuante HY 20, ocranbHble HE
WMEITH JIOCTOBEPHBIX OTKIIOHEHUH OT KOHTPOJISL.

Nzmepenwne obiero auaMerpa KOpHS IpOpocTKoB ropoxa (ot 15,66 xo 19,38 MkM) Taxke HE MOKa3aio
JOCTOBEPHBIX OTJIMYUI OT KOHTPOJIBHOTO BapHAHTA.

Raxnrouenue

O0paboTKa IPOPOCTKOB PACTEHUH TSHKEIBIMH METaJJIaMH, B TOM 4KCje B (DOpMe HAHOYACTHUII, MOXKET
MPUBECTH K U3MEHEHUIO MOP(OIOTHUECKOW M aHATOMHYECKOH CTPYKTYpPhI MPOPOCTKOB, OKa3aTh OTPHIIA-
TEJBHOE WIJIH TIOJIOKUTENILHOE JISHCTBHE HA JKU3HECTIOCOOHOCTh | JlallbHelee pa3sutue. JleiicTBie HaHOYa-
CTHII IIMHKA Ha HACTOSIIIEe BPeMsl HEJJOCTATOUHO UCCIIEJOBAHO.

DKCTepUMEHTHI JJAHHOTO MCCIIEOBAHMS TIOKa3alId, YT0 00paboTKa CEMSIH Iepe]l TOCeBOM MaKpo- U Ha-
HOYACTUI[AMHU I[MHKA OKa3zasa 3()dekT Ha M3MEHEHHE MHUKPOCKOMHYECKON CTPYKTYpbl KOPHSI MPOPOCTKOB
ropoxa. OCHOBHBIE U3MEHEHHUs OBUIH MOYYEHBI B CTPYKTYpE pu3ojepMbl. Tak, 00padoTka HaHOYACTHIIAMU
[MHKA TMPUBENN K CHIDKEHHUIO TONIIMHBI PU30JIEPMBI B CPAaBHEHHH C KOHTPOJIEM U C BapHaHTaMu 00pabOTKH
MaKpOYaCTHIIAMU.

21_]'[5[ OCTAJILHBIX ITOKa3aTesen BHYTPCHHET'O CTPOCHHA KOPHSA HE OBLIIA BBISABJICHBI 3HAYNTEILHBIE U3ME-
HCHUA, OTMCUCHO NOCTOBEPHOC YBCIIMYCHUEC HJIU IMOBBINICHUE CTPYKTYPHBIX 3JIEMCHTOB IIPU BOSHeﬁCTBHH
OTJIETBHBIX KOHIICHTPAIIHH.

B menoM, MHKpOCKOIIMYECKHE CTPYKTYPHI TOpOXa OKa3aJCh OOJiee YCTOWYHMBBIMH K BO3JICHCTBHIO
Makpo- 1 HAaHOYAaCTUIIaMU [IMHKA B U3YYCHHBIX KOHUCHTPALUAX. HOJ’[yT-IeHHBIe JaHHbIC MOT'YT JICUb B OCHOBY
TECTUPOBAHUS BO3JIEHCTBHUS HAHOUACTHI] TSKEIIBIX METAJUIOB Ha TECT-O0BEKTHI.
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Pisum sativum eckingepiHiH aHATOMHUSUIBIK KOPCeTKIlITepiHe
MBIPBILITBIH MAKPO K9HE HAHO0OJIIIEeKTePiHiH dcepi

Ka3zakcranna HaHoOeNIIeKTepAiH GU3NKa-XUMHUSITBIK KaCHeTTepi 3epTTenreH, Oipak Tipi opranusmaepre ¢u-
3HOJIOTHSUTBIK KACHETTepi MEH YBITTBUIBIFBI 3epTTenMereH. Enmimizme Oyin 3epTreynep sKypri3iireH xok, oy
OaFBITTaFbl FRUIBIMH 3€PTTEYJIEPHAiH OoNlalmarel YiKeH. Makamama opTypii KoHumeHTpamusgarsl (5, 10, 20
sxone 200 mr/100 mir) Makpo jxoHe HaHoOeIeKTepre yibpparan Pisum sativum eckinaepi aHATOMUSICHIHBIH
CaITBICTBIPMAITBI 3€PTTEY HOTHIKENIEpl KeNTipinreH. AcOypiiak ecKiHIepiHiH BETeTaTHBTI MYIIEIEPiHiH KoJl-
JIEHEH KeCiHAUIepiHe aHaTOMISUTBIK 3€PTTEY KYMBICTAPHI JKYPTi3iimi. MBIPBIIITEH Makpo *OHE HAaHOOeI-
IIEKTEePi OTKI3TII MIOKTAP/IBIH THAMETPIiHIH, OCKIHICPAIH cadarbl MEH TAMBIPBIHBIH IIIKi )KOHE CBIPTKBI TiH-
JepiHiH KaJbIHIBIFBIHBIH ©3TepyiHe 9KENeTiHI aHbIKTaNAbl. MBIPBII HAHOOOIIIEKTEPiHIH OCIMAIKTEPAIH Tip-
IIUTIK TpOLECTepiHe ONapAbIH KOHIIEHTPALUSCHIHA )KOHE YBITTHUIBIFBIHBIH KOPiHiCiHEe OaiIaHBICTBI acep eTy-
iHzeri alipipManbUIBIKTap TaObu1Abl. OchUIaliia, MeTa HaHOOOIIIIEKTEePIHIH Tipi aF3aFra acep eTy JKOJIIaphl
MEH TOCUINepiH aHbIKTay — OYJI HaHOOONIIEKTEPIiH CyHaFrbl, ayaaarsl HEMece afaMMeH OaiinaHbpicta Ooa-
TBIH OPTYPJIi MaTepHaNAap/blH KYPaMbIHAAFbl FBUIBIMU HETi3ENIeH KOHIEHTPALUsIaphl MEH OJILeMIepiH
AHBIKTAY YIIIH KaXET jKOHE 6T€ MaHBI3/Ibl 9pi ©3€KTi KYMBIC.

Kinm ce30ep: makpobemniekrep, HaHOOOIIIIEKTEP, MBIPhIIL, PiSUm sativum, aHatomust, TaMbIp, ©CKIHIEP.
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A.T. Serikbay, D.V. Ageev, A.M. Aitkulov

Anatomical parameters of Pisum sativum seedlings under the influence
of macro- and nanoparticles of zinc

In Kazakhstan, the physicochemical properties of the nanoparticle were studied, but the physiological proper-
ties and toxicity to living organisms were not studied earlier. These studies have not been conducted in Ka-
zakhstan, which presents broad prospects for scientific research. This paper presents the results of a compara-
tive study of the anatomy of Pisum sativum seedlings exposed to macro- and nanoparticles of zinc of various
concentrations (5, 10, 20 and 200 mg/100 ml). The anatomy of cross sections of vegetative organs of pea
seedlings was studied. It has been established that zinc macro- and nanoparticles cause changes in the diame-
ter of conductive beams, the thickness of internal and external tissues of the stem and root of seedlings. Dif-
ferences in the influence of zinc nanoparticles on plant life processes depending on their concentration and
the manifestation of their toxicity have been established. Thus, the determination of ways and means of the
impact of metal nanoparticles on a living organism is an extremely important and relevant work necessary to
establish scientifically-based concentrations and sizes of nanoparticles in water, air or in the composition of
various materials with which a person comes into contact.

Keywords: macroparticles, nanoparticles, zinc, Pisum sativum, anatomy, root, seedlings.
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MopdoJiornueckasi XapakTepHCTHKA peuHoii ad60oTurbl Abbottina rivularis
(Gobioninae) u3 p. Kaparaa (baaxxamckuii 6acceiin)

CraThsl TIOCBSIIEHA M3YYSHUIO BHEITHUX MOP(OJIOTHUSCKUX NPU3HAKOB PEYHOW aOOOTHMHBI — IIMPOKO H3-
BECTHOTO MHBA3HUBHOTO BHJA W3 BocTowyHoi A3nu, mpoHUKIIETo B BojoeMbl Kazaxcrana 6onee 60 et Hazan
U YCIIEIIHO pacceMBIIEerocsi B ApalbCKoM M banxamr-AakonsckoM OacceiiHax, a Tak)Ke pedHBIX CHCTEeMax
Capsicy, Tanac n Uy. Kak u npyrue qykepomHsle BHIbI, a000THHA OKa3bIBaeT HEraTHBHOE BIIHMSHME Ha a0o-
PHUICHHYIO HXTHO(ayHy. 3a TOIbI aKKJIMMATH3alUH JJaHHBIH Yy)KepOIHBIH BU CTAJ OJHOLCHHBIM IPEaCcTa-
BHUTEJIEM YKOCHCTEM BOJIOEMOB U IIPOYHO 3aHsII CBOE MECTO B crucke prid Kazaxcrana. HecmoTpst Ha 310, co-
BPEMEHHBIX JAHHBIX 110 PAaCIIPOCTPAHEHHIO U MOP(HOIOTHUECKOH N3MEHUYMBOCTH PEUHOI aOOOTHHBI B Ka3ax-
CTaHCKHUX OacceifHax HemocTaTouHo. 20 ocoOell peyHoit a000THHBI, BRUIOBICHHBIX B p. Kapartan banxamicko-
ro GacceifHa, ObUIM HCIOJIB30BaHbI Il MOP(OIOrnIecKoro aHammsa. s aHamn3a MepUCTHYECKUX TPH3HA-
KOB M YEIIyHHOTO MOKPOBa 0COOM OBUIM IIETMKOM OKpAIIeHBl aJTM3apUHOBBIM KpacuTeieM. [lomydeHsl naH-
HBIE 110 N3MEHYNBOCTHU IUTACTUYECKUX M MEPHCTHYECKHX MPU3HAKOB, a TAK)Ke BIIEPBBIC MOAPOOHO M3y4YEHBI
0COOCHHOCTH YeNIyHHOTo IMOKPOBa JaHHOTO BUIa B Bojoemax Kaszaxcrana. [IpuBenena neranbHas Mopdoiio-
rudecKasl XapaKTepucTuKa peqHol aO0OTHHBI ¢ WILTIOCTPAMsAIMH. B CpaBHEHHH CO CBEICHUSIMU IO PEYHON
ab6otune u3 p. Vcceik Oacceiina p. Vi BBIABIEHBI HEKOTOPBIE Pa3IHUMs INIACTHIECKHUX MIPU3HAKOB, B TO XKe
BpeMsI MEPHCTUYECKHE NPHU3HAKNA CXOAHBI C MMEIOIIMMUCS ONMHCAHMUSIMU JaHHOTO Buaa. st Gonee momHOM
OILIEHKH MOP(OJIOTHYECKON N3MEHYHMBOCTH PEYHOM aOOOTHHBI HEOOXOMMBI AaJbHEHIIINE UCCIIEIOBAHUS IPY-
rux ee nomyJssiui B Bonoemax Kazaxcrana.

Knioueswie cnosa: peunas a6boruna, Abbotina rivularis, Gobioninae, 4y:xepoaHblii BU, WHBA3UBHBINA BHII,
MOpP(OJIOTHs, YSIIYHHBIN MOKPOB, banxamickuii 6acceiH.

Beeoenue

Peunas a6botmHa — HeOonbinas kaprosasi peiba (Cyprinidae) noacemeiicta Ileckapessix (Gobi-
oninae), oTHOCSIMIAsACS K KUTaiCKOMY (DayHHCTHYECKOMY KOMIUIEKCY, W XOPOIIO M3BECTHBIH MHBAa3UBHBIN
BUJI, YCIICIIIHO pacrnpocTpanuBiiniics B Boctounoit, FOro-Bocrounoit u Lentpanbhoit Asuu [1-5]. B cBszu
CO CBOMM PaCIIUPSIOIIAMCS apeajioM pedHas a000THHA SBISIETCS 00BEKTOM (HUIIO-TeorpauuecKux UCcie-
noBanuii [6].

Apeain peuHoi aO0OTHHBI BKITIOYAaeT BOIOeMBl BocTouHol A3nu U mpoctupaercs oT OacceitHa Amypa
Ha ceBepe uepe3 Kuraii, 3anannyto Kopeto n Snonuto g0 6acceitna KpacHoit pexu (CeBepHblit BheTHam) Ha
tore [2, 7, 8]. B 1956—1958 rr., npu akkIMMaTH3alMU PACTUTEIBHOSIHBIX PO U3 Kutas, peunas ab00THHA
OblLTa cilydaifHO 3aBe3eHa B MpyoBble xo3siicTBa LlenTpansHol A3mm u KaszaxcraHa, OTKyJa MPOHHUKIA B
ecTecTBEHHbIE BOZoeMbl banxamickoro u Apasbckoro OacceiiHoB [9, 10]. B Hacrosiiee Bpems: JaHHBIN BHI
BCTpevaeTcs B Oacceiinax Apana, banxam-Amnakons, pekax Capoicy, Tamac u Uy [11]. Cormacuo B. MuTtpo-
dbanoBy [12], B Uyiickom Oacceiine peynas ab00THHA 00pa3yeT THOpHIBI ¢ TypKecTaHCKHM Teckapem (Gobi-
olepidolaemus). B Bogoemax Ka3zaxcrana, BMecTe ¢ ApyrHMH 4y)KE€POJAHBIMH BUIaMHU, a000THHA BBITECHSET
abopurennyto uxtuodpayny[13].

3a Oonee yem 60 neT co BpeMEHH aKKIMMATH3aIlMHM B Ka3aXCTAaHCKUX BOJOEMax, peyHas ab0OTHHA
YCHENIHO BCTPOWJIACh B SKOCHUCTEMBI M CTajia MOJHOLEHHBIM IpeicTaBuTenieM uxtuodaynsl [11, 14-16].
HecmoTpst Ha 3T0, TOUHOE pacnpocTpaHeHne U MopdoornuecKkast I3MEHYMBOCTh IAHHOTO BHJIA 3/1eCh cllabo
W3YUYEHBI.

Lenpio HacToOsIEro MccieAoBaHUA Oblla XapaKTEPUCTHKA BHEIIHMX MOPQOJOrMYECKHX MPU3HAKOB
peuHoii ab6oTunbl U3 p. Kaparan banxamickoro 6acceiina. Ctarbs mpru3BaHa IMONOJIHUTH UMEIOIINECS CBEe-
HUS 110 MOP(OJIOTHH TaHHOTO BUJIA.

130 BecTHuk KaparaHgmMHCKOro yHusepcureTa



Mopdonoruyeckasi xapaktepmcTuka pedHon abbotuHbl Abbottina rivularis (Gobioninae)...

Mamepuan u memoowl

Ocobu peuHoii a0botuHbl ObuTH Mo¥Manbl 16.07.2021 1. B p. Kaparan, 6nu3 r. Tanaeikoprana (Ke-
TBICYCKasi 00J1aCTh), MPU TIOMOIIH CeTOK-ToBYyIIeK. Ocobu (hukcupoBaincs B pactBope dhopmanpaeruia (4
%).

20 HETNOBPEXICHHBIX M BBIMPSIMIIEHHBIX 0C00€H ¢ abcomroTHOM InHOM Tena (TL) 78-92 mm ObuTH B3sI-
THI JUIs1 MOP(OJOTUYECKOTO aHanu3a. s momydeHuss MOp(OMETPUIECKUX TaHHBIX MCIOJIB30BAaH AIIEKTPOH-
HBI MTaHTCHIUPKYJIb ¢ TOYHOCTHIO 10 0,1 MM. Bee u3mMepenus npousBeeHbl 10 MPSIMOi JIMHUU HENOCPeI-
CTBEHHO MEXIYy ABYMs IyHKTaMH. CxeMa U 0COOCHHOCTH M3MEPEHHH IIACTHYECKUX MPHU3HAKOB TaKUe e,
KaK M MCIOJIb30BaHHbIC paHee B Hamiel padore [17] must cubupckoro meckaps. IlonydeHHbie JaHHBIE 00pa-
0O0TaHbI CTAHAAPTHBIMH CTATUCTHYCCKUMHU MeTonamu B MS Excel-2016, Beraucinens: cpentee 3nadenue (M),
ee ommbka (M), cranmaptaoe oTkionenue (SD), koapduiment Bapuamuu (CV), pasmax KpallHUX 3HAYCHUI
npusHaka (lim).

Jns u3ydeHust MepUCTUYECKHX MTPU3HAKOB M OCOOCHHOCTEN YeIIyiHHOTO MTOKPOBA PHIOBI OBUTH LIEINKOM
HOMeIIeHbl B pacTBOp ruapokcuaa kamus (0,3 %) ¢ nobasnennem kpacurenst Anmsapun Pan. Iloxcuerst
YHCIIA JIyYeH B IUIABHUKAX W YEIIyl MPOM3BOIUIN COTIACHO OOIIEIPHHATON B HACTOSILEE BPEMs METOIUKE

[18].
Peszynomamer u 00cysxcoenue

Oxpacka. Oxpacka pedHoi aO00THHBI HATIOMHUHAET TAKOBYIO y meckaps. M3 oTiauumii MOKHO OTMETHTh
MCHCC BBIPAXKCHHBIC OYEPTAHHUSA IIATECH Ha Ookax T€J1a, KOTOPBIE MOI'YT BOBCE HE IIPOABJIATHCA, 4 TaKKE 00-
nee cepebpucThiil (hoH TynoBuiia (puc. 1).

Pucynox 1. [Ipumep nprxu3HEHHON OKpacku peuHoit abboTuns! u3 p. Kaparan (banxamckuii 6acceiin)

OOmwmii GOH CITUHHOM YacTH TOJIOBBI M TYJIOBHIIA CEPO-OyphIi MU 3€JICHOBATO-0YphIii, O0Ka TYJIOBH-
ma cepedpucTeie, Oproxo ceriioe. TynoBHINE, CIMHA U XBOCTOBOM CTE€0EINb MECTphlie, cO cllabo BhIPAXKEH-
HBIMH TOPU3OHTAIBHBIMA TEMHBIMH TIOJ0caMu. Kpasi denryek okailMIIeHbI CKOTUICHUSIMU MEIaHO(QOpOB Ta-
KHM 00pa3oM, 4TO TYJOBHIIE CIOBHO TIOKPBITO CETKOH. B1osib OOKOBO JTMHWYU M BEPXHEH YacTH TYJIOBHIIA
PacIoIoKeHbI KPYIHbIE TEMHBIE MIATHA (IO 6 IATEH), 3a4acTyio cj1ad0 BbIpaKEHHbIE. Y OCHOBaHMS XBOCTO-
BOT'0 IJIaBHUKA HEOOJBLIOE TEMHOE MATHO. 1'0J10Ba MOKPHITa MHOTOYHCICHHBIMU OypBIMHU ISITHBILIKAMH HE-
npaBwibHOM (opmbl. OT Tia3a 70 pbljia TSHETCS TeMHas IMO0JI0ca Pa3IMYHON CTENEHW BBIPAKEHHOCTH, a
psSMO 1O/ Heil MOXKeT GOpMUPOBATHCA TEMHOE MATHO. Panmyskka riasa ¢ TeMHo# kaemkoii. [lnaBHuky nect-
pele. Ha myuax IUIaBHHMKOB pacrmojararoTcsi psiAbl TEMHBIX IMATHBINIEK, KOTOPBIE XOPOIIO BBIPaXKEHBI Ha
CIIMHHOM, XBOCTOBOM M I'PYAHBIX IUIABHUKAX, MEHEE BBIPAKEHBI HA OPIOIIHBIX M MPAKTHYECKU HE BHIPA’KCHBI
Ha aHAJIbHOM IUIaBHHKAX.

Ilhacmuueckue npusHaxKu

B tabnuie Huke TpesicTaBlIeHbl TUIACTHYECKUE TPU3HAKK H3ydaeMbIX ocoOei. [TocKoiIbKy MEXIToNo-
BBIX pa3IMYMid IUIACTHYECKUX MIPU3HAKOB BBISIBICHO HE OBLIO, CAMOK M CaMIIOB aHAIM3UPOBAIA COBMECTHO.
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Tabnuma
IInacTuveckne npu3Haku peyHoi ad06oTunsl u3 p. Kaparaa (banxamckmuii 6acceiin)
[puznax lim M+ m c CV (%)
AbcomoTtHast unHa Tena (TL), Mmm 78-92 84+0,2 0,6 6,7
CranpaprtHas aumHa tena (SL), Mm 64-75 69+0,2 0,5 6,6
% SL

Paccrosnus:

anrenopcanbHoe (aD) 46,5-49,3 47,6+4,5 0,8 1,8
noctaopcanbHoe (PD) 33,3415 39,2437 2,3 6
aHTeBeHTpansHoe (aV) 53-55 53,945 0,7 1,3
aHTeaHanbHOE (aA) 75,4-80 777 1,3 1,7
nekToBeHTpasibHoe (P—V) 26,7-29,3 28,1+2,6 0,7 2,6
BeHtpoananpHoe (V-A) 23,1-25,3 24,1+2 3 0,8 3,3
MakcumasbHas BbicoTa Tena (H) 19,7-22,7 21,1+2 1 49
MunumasbHas BbicoTa Tena (h) 9,1-10,8 10,2+1 0,5 5,3
MakcumaspHas tojiuna tena (B) 14,4-18 16+1,6 1,1 7,1
Jlnuaa xBocToBoro crebs (Ipc) 14,8-18,5 16,4+1,5 1 6,3
Bricora xBoctoBoro crebis (hpc) 9,6-12 10,6+1 0,7 6,3
ToJmmHa XBOCTOBOTO cTebist (WPC) 6,1-7,3 6,6+0,6 0,4 6,6
Juana P (IP) 20,5-24,7 23422 1,2 53
Jumana V (1V) 15,2-17,8 16,7+1,6 0,9 5,4
Bericora D (hD) 20-28,9 22,74+2,3 2,8 12,5
Jmaa ocuoBanus D (ID) 15,4-17,3 16,1+1,5 0,7 4.4
Bericora A (hA) 14-17,5 15,7+1,5 1 6,4
Juaa ocaoBanus A (1A) 7,2-9,3 8,1+0,8 0,6 8
Jmna C (IC) 18,9-24,6 21,7+2 1,4 6,5
Juna rosossi (IC) 26,2-28,2 27,3+2.,6 0,7 2,6

% Ic

BricoTa rojiossl y 3ateuika (hcl) 61,9-68,4 65,8+6,5 2,4 3,6
BricoTa rojioBsl 4epes cepenuny riaza (hc2) 54,7-62,2 58,1+5,7 2,7 4,7
Meskriazauanoe paccrosaue (i0) 27,8-31,5 29,7£2,9 1,1 3,7
gzlf;ﬁa TOJIOBBI B O0JIACTH MPEIKPHIIICYHOM 61.1 675 64.546,3 21 32
[pearnazauynoe paccrosiaie (a0) 44,4512 48,6+4,8 2,1 4,3
3arnasauuHoe paccrosiHue (Po) 37,8-47,1 42 .6+4,2 2,8 6,6
I'opu30HTAIBHBIN JuaMeTp riasa (0) 20-22.8 21,8+2,2 0,9 4,3
Jnuna ycuka (1b) 10-16,5 14,2+1,5 1,7 119

Teno BepereHooOpaszHoe (pHc. 2). AHTEIOpCAIBbHOE PACCTOSHHEE OOJIBIIE MMOCTIOPCATbHOr0. Makcu-
MasbHasi BeicoTa Terna (H) 3HaYMTe bHO MPEBBIIIACT ero MKPHHY, @ TAKXKE 3aMETHO OOJIbIIE JUTHHBI XBOCTO-
Boro credus (Ipc). Ipc 3HaumTenbHO mpesbimaet ero BeicoTy (NPC) u mupuny (WpC). hpc 3ametHo Gosbiie

WpcC. MuHnMajabHas BeICOTA Teja npeBbIacT WPC.
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Pucynok 2. Peunas a66otuna u3 p. Kaparan (bamxamckwuii 6acceitn), camer;, TL — 80 MM (0co0p, hukcupoBaHHas B
¢dopmannne).CBepXy — eCTeCTBEHHask OKpacka, CHIU3Y — OKpallleHHast 0c00b

JHuuaa rosossl (IC) 3ametHo 6osbie H u Ipc. BricoTa rosioBbl y 3aThlIKa 3HAYUTEIILHO OOJIBIIE TOJIO-
BUHBI [UTHHBI IC 1, B CpejiHeM, paBHA IIMPUHE TOJOBBI B 00JIACTH MPEIKPHIIICYHON KOCTH. JI0O TIIOCKHIA UK
cJIerKa BOTHYTBIH, IPOCTPAHCTBO MEKAY HO3IPSIMU — BBIMYKIIOE, KPYTO CIIYCKaeTcsi BHU3 (MOTICooOpa3Hoe
pbu10) (puc. 3). PoT HIDKHMIA, MaNeHbKHUH, €ro 3aJHME YIIIbl JOCTUIAIOT BEPTUKAIM TIEpEeIHET0 Kpasi HO3/-
peii. Bepxuss yenrocTs BeigaeTcs Hax HkHEH. HuokHss ryba cocTouT U3 Tpex Jonacteld — OBYX IIUPOKUX
OOKOBBIX M y3KO# cpenuHHOW. CpequHHAs JOMAcTh, B CBOIO OYepellb, CHA3Y pasjeleHa Ha fBe. |'maza pac-
TTOJIOXKEHBI BBICOKO. Y CHUKU OYeHb KOPOTKHE, 3HAUUTEIILHO MEHbIIIE JUaMeTpa Iia3a. B OpauHblii iepuos y
caMIIOB TI0 OOKaM OT Jy4ei aOepHOU MepernoHKy U HaJl BepXHel ry0oil 00pa3yroTcs OcTphle poroBele 0y-
TOPKH.

Pucynox 3. I'onoBa peunoit ab0otunsl u3 p. Kaparan (banxauickuii 0acceiin), camka, TL — 91 mwm. CrieBa: Buj cOOKy;
CrpaBa: BUJI CHU3Y Ha HepeIHIO YacTb. CTpenKol yka3zaHa CpelMHHAs JONACTh HIKHEH Ty0bl

Hauaso cnimanoro raBauka (D) HaxoquTest Jajaeko BIepean BepTHKAIN Havaia OCHOBAHHUM OPIOIIHBIX
wiaBaukoB (V). Beicota D mpeBbimnaer uinHy ero ocHoBanus. Kpas D okpyriibie, KOHIBI Jy4eil 3a4acTyro
HE COEJMHEHBI MEPETIOHKOM, 3a/IHUE JIY9H Y TIOJIOBO3PEIIBIX CaMIIOB YIUIMHEHBI. [lepBhIii Hepa3BETBICHHBIH
ay4 D oyeHb KOPOTKHIA, BTOPOI HEPA3BETBICHHBIN JIyd HE MPEBbINIAET MOJOBUHBI JTMHBI TPeThero (puc. 4).
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AHanpHbIH TaBHUK (A) KOpOUYe CITUHHOTO, JAJMHA OCHOBAHUS A MEHbIIIE €ro BBHICOTHI. YTOJ IIaBHHUKA
3aKpYTJICHHBIH, €ro BHEIIHUIA Kpail 0OBIYHO MPSIMOM, BeplinHa oOpa3oBaHa 1-M, 1-M u 2-Mm, 1160 2-M u 3-
MpPa3BETBICHHBIMU JIydaMmH. |-ii HEpa3BETBJICHHBIA JIyd OYCHb KOPOTKHUH, 2-ii HE MpPEBBIMACT MOJOBHUHBI
JUTMHBI 3-TOHEPa3BETBICHHOTO Jy4a (puc. 4).

Pucynox 4. CiuHHoIi (ci1eBa) 1 aHANIBHBIH (ClIpaBa) TIABHUKHU C OKPALIEHHBIMHU JIydaMU peuHOi aO00THHBI
u3 p. Kaparan (banxarickuii 6acceiin)

JniHa xBocToBOrO TwiaBHUKa (C) 6OJIbIIIe JTHHBI XBOCTOBOTO cTeOs. Jlomactu C OKpYTJIble, BHYTPCH-
HUE HEBETBHUCTHIC JIyYl HUKOTAA HE TOXOIST A0 BEPIIMHBI HAPYKHBIX BETBUCTHIX JTyueil. Brlpeska ruiaBHIKa
3HAYNUTEINIbHAs], COCTABICT MPUOIU3UTEILHO MOJIOBUHY €T0 JUIMHBL. 3aQHUHN Kpail BEpXHEH jonactu 3aKaH-
yuBaeTcs Ha 1-M 1 2-M BHEIIHUX Pa3BETBICHHBIX JIydax, HHKHEHN JIOMAacTH — Ha 1-M u 2-M, peke TONbKO 2-
M JIy4ax.

I'pynnbie miaBuuku (P) 3anumaror 71-86 % (B cpemnem 82 %) mexTo-BeHTpaibHOTO pacctosiHus (P—
V). ®opma P uHIUBHAYaTbHO H3MEHYNBA, KOHIIBI INIABHUKA 3A0CTPEHHBIC WU TYIIbIC, PEKE OKPYTJIbIC, 3a/1-
HUI Kpail npsiMoid, 1100 BOTHYTHIH (IpaBblii | JIEBBIM TNIABHUKH MOTYT Pa3lIn4aThCsi), KOHIBI Jy4el 4acTo
HE CBSA3aHBI TUIABHUKOBOH TNepenoHKkoi. BepmmHa P 00buHO 3akaHUMBaeTcs Ha 2-M U 3-M Pa3BETBICHHBIX
Jydax, HHOTIa TOJBKO Ha 2-M. Hepa3BeTBIIGHHBIN JTyd HE JOCTUTAET BEPIIUHBI 1-TO pa3BEeTBICHHOTO iy4a. Y
CaMIIOB Ha HEPa3BETBICHHOM JIydye B OpayHbIil ce30H 00pa3yroTCst OCTpbie Oyropku (puc. 5).

Pucynox 5. JIeBblii rpy/iHOH IJIaBHUK C OKPALIEHHBIMH JlydaMu peuHoit ab0oTuHs! u3 p. Kaparan (banxamickuii 6ac-
ceiin). Cnesa: camka, TL — 91 mm; cnpaBa: camen, TL — 80 mm. Ctpenkoii yka3zan OpayHbIi Oyropok Ha HEBETBHCTOM

ay4e

V xopoue P, 3axosaT nanee anyca u coctaBisiior 63—77 % (B cpeareM 69,3 %) BeHTpOaHAILHOTO pac-
crosiaust (V-A). Kpas V okpyriisie. Hepa3BeTBiieHHBIN JIyd Clierka He JIOXOAUT 10 BEPIIMHBI 1-r0 pa3BeTs-
JICHHOTO JTy4a.
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Mepucmuueckue npusnaxu.

D HI7Y2 ANSY2 C1171;P110-12; VI 7.

B I.l. 36-39 wemyii, B cpeanem 38 (1-2 wemyiiku 3axoasat ua C); nax |.l. 5-7 gemryii, B cpemHem 6, moxn
I.l. 4-6 wemyii, B cpeanem 5; yenryit BOKpyr XBocToBoro credins 14—16, B cpennem 15. Mexny ocHOBaHHEM
D u L.l. — 5-7 (B cpennem 6) uemyit; mexay |.l. u ocHoBanuem V — 4—6 (B cpeanem 5) demyii; mexay .l u
ocHOBaHUEM A — 4-6 (B cpeaHeM 5) delnyii; BOKpYT XBOCTOBOro ctebist — 12—17 (B cpenneM 14) vemyid; Ha
cnuHe Mexay 3aTbuikoM U D — 11-16 (B cpeanem 13) vemnnyii; Mexxay OCHOBaHHAMHU V M aHalIbHBIM OTBEp-
ctueM — 3—6 (B cpenHeM 5) dYenryil; Mexay aHaJbHBIM OTBEPCTHEM U ocHoBaHWeM A — 6-8 (B cpemHeM 7)
YemIyi.

Yewytinwviti nokpos.

UYemys y uccneayeMbIx ocoOeit peuHol ab0OTHHBI KpyITHasl, B 0cOOEHHOCTH Ha Ookax Tena. Yemrys xo-
pOIIO Hajeraromas MpakTHYECKH HAa BCEM Teje. 3a HMCKIIOYeHHeM OO0JacTH TOopJia, YeIIyWHBIH HOKPOB
CIUIOIIHOM, [IETMKOM MOKPBIBAIOUINI CIMHY, OOKa Tella U XBOCTOBOM cTeOelb, OPIOX0, a TaKXkKe YyTh 3aXO0-
TSI Ha OCHOBAaHUE XBOCTOBOTO CTEOJIS.

UYemyiiHplil TOKPOB Ha OOKax Tejda M XBOCTOBOM CTeOJie pacrojiaractcsi TaKMM o0pa3oM, YTO Ha HEM
MOYHO BBIJICJIMTh MPOJIOJIbHBIC U AUArOHAIIBHBIC Psbl. MeXy OCHOBAHHEM CITUHHOTO IJIaBHHKA U OOKOBOI
nunMei — 4Y2-5Y2 ropu30HTANBHBIX PAIOB Yellyil; Mexk Ty 6OKOBOI IMHUEH ¥ OCHOBAHUEM OPIOIIHBIX TLJIaB-
HUKOB — 3Y2-4Y2 panoB; Mexty GOKOBOIT IMHMEH N OCHOBAHMEM aHAJBLHOTO IUIaBHUKa — 3242 panos. T'o-
PH30HTAIBHBIX PS/IOB YEIIyld Ha XBOCTOBOM cTele:

123-1-3Y2 — y 17 usyuennsix ocobeii;

V22-1-2Y2 y 2 m3ydeHHBIX 0COOEI;

Y24-1-4Y2  y | uzydennoii ocoom.

Yermryn Ha OOKax Teja ¥ XBOCTOBOM CTe0JIe JOBOJIBHO KPYITHBIC, OCOOCHHO B 00J1acTH OOKOBO JIMHUU

(puc. 6).

Pucynox 6. OkpallleHHbIH YenryiiHbIi TOKPOB Ha OOKY Teja peuHol abbotunbl u3 p. Kaparan (banxamckuii 6acceiin),
camka, TL— 92 mm

UemyitHbIi TOKPOB Ha CITUHE Takke 00pa3yeT MPOAOJIbHBIC U IMaroHaibHbIe psiibl (puc. 7). Yenrys mo
O0okam Oproxa oOpa3yeT rOpH30HTAIBHBIE PSJIBI, B TO BpeMsl Kak MocepearHe Oproxa pacriolioskeHa cKopee
Xa0THYHO, a €€ Pa3Mepbl YMEHBIIAIOTCS 110 Mepe NPUOIMKEHUs K 00JIaCTH ropia.
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Pucynok 7. OkpallleHHBIH YelIyiHbIH TOKPOB Ha criiHe (ciieBa) u Oproxe (crmpasa) peyHoit ab0oTuHs! u3 p. Kaparan
(Banxamickuit 6acceiin), camka, TL — 91 mm

Uemyst Ha ropie y pedHod aOOOTHHBI OTCYTCTBYET, MPOCTPAHCTBO MEXAY OCHOBAHUSIMH TPYAHBIX
TUTABHUKOB T'OJI0€, MHOTIa YEIYHHBIH MOKPOB 3aX0JUT Ha JJMHUIO KOHIIA OCHOBAHWH IPYIHBIX IIABHUKOB.

[Ipensiaymue cBenenus no Mopdosorun peuHor adb6oTunsl B Kazaxcrane kacaroTcs momysiquid oac-
ceiina p. Wnu [10]. ITockonbKy MbI HE CTABHJIM LEJIbIO CPABHEHHE MEKIOMY/ISILHOHHON U3MEHYHBOCTH, TO
3[IeCh B KauecTBE MpUMepa JINIIb YKaXEM, YTO B CPABHEHHU C MMEIOIIMMUCS TAHHBIMU TI0 PeYHOl ab00oTHHE
u3 p. Ucceik 6acceitna p. Mnu [10], y ocobeii u3 p. Kaparan 3HaunTensHO 60JbIIIe [UIMHA U BHICOTA TOJIOBBI U
3arJIa3HUYHOE PACCTOSIHHE, HEMHOTO OOJIBIIE aHTEIOPCAIbHOE PacCTOSHUE, BBICOTA CIMHHOIO M aHAJIBHOTO
TUTABHUKOB, HO 3aMETHO MEHBIIE TIOCTIOPCATILHOE, IEKTOBEHTPAILHOE PACCTOSHUA U BBICOTa Tena. CpaBHU-
TENBHBIX MEPUCTHYECKUX JAHHBIX MO0 PEYHON aO0OTHHE B JIMTEPAaTYPHBIX HCTOYHHKAX HEMHOro. B memom,
10 YUCITy yelryid B OOKOBOW JIMHUU U JIyueil B IUIABHUKAX HAIM JAaHHBIE CXOJHBI C UMEIOLIMMUCS OIMCAHU-
SIMU J1IaHHOTO BHJIa. OCOOEHHOCTH YelTyHHOTO MOKPOBa MOAPOOHO OMMCAHBI BIIEPBEIE.

OO0miast XapaKTEPUCTHKA IIACTUYECKUX NMPU3HAKOB, HAPSLY C TIOAPOOHBIM OMTUCAHUEM MEPHCTUUYECKUX
MIPU3HAKOB U OCOOEHHOCTEH YEIyHHOr0 MOKPOBA, OMOJHIET UMEIOLIMECS] CBEACHUS 10 MOP(OIOTHUU ped-
HoOWl a00oTuHBEI B Bojoemax Kazaxcrana. sl OLICHKHM MEXIOMYJIALMOHHONW M3MEHYMBOCTH IJAHHOIO BHIA
HEOOXOJIMMO CpaBHEHHUE C BBHIOOpKaMH W3 JIPYTHX BOJOEMOB M 0acCEHOB, 00S3aTENbHO C MPUMEHECHHEM
YHU(DUIUPOBAHHBIX METOAOB MOP(OIOTHUECKOT0 aHAIH3A.
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J.A. Taraes, A.T. XXanapona

Kaparax e3eninneri (baakam 6acceiini) Abbottina rivularis (Gobioninae)
03eH 2000 THHACHIHBIH MOP(OIOrHSLILIK CHIATTAMACKI

Makana 60 'kbpu1IaH actTaM yakbIT OypbiH KazakcTaHHbBIH Cy aliIbIHAapbIHA eHill, Apal sxoHe bankami-Anaken
Oacceiinaepine, conpaii-ak Capsicy, Tamac sxoHe llly e3eH xyiienepine coTTi kepcinmipiiaren ILbFsic
AzusgaH IOBIKKAH, KEH TapajfaH WHBAa3HBTI TYp — ©3¢H aO00OTHHACHIHBIH CBHIPTKBI-MOP(OIOTHIBIK Oei-
rinepiH 3eprreyre apHanrad. backa OeTeH Typiiep CHSKTHI, a000THHAMA KEPTUTIKTI HXTHO(dayHaFa Tepic acep
ereni. JKepcinaipiireH ®purgapsl Oy O0eTeH TYp Cy aiabIHAAPBIHBIH SKOKYHENEPiHiH TOJBIK KaHABI OKiTl
6ouzibl xxoHe KazakcTaHHBIH Oanblkrap Ti3iMiHIe ©3 OpHBIH MbIKTan anasl. OckiFaH KapaMacral, Kasakcran-
IIBIK Oacceiinaepie e3eH ab00THHACKIHBIH Tapalybl MEH MOP(OJIOTHSIIBIK ©3TePTillITiri Typalibl 3aMaHayH Je-
pekrep keTkimikci3. bankam Gacceiininin KapaTan e3enineH aynanran 20 e3eH ab0oTHHACK MOpPGOIOTHs-
JBIK Tajjnay YLIH maiganaHsuiabl. MepHcTHKANBIK OenrilepMeH KaOblpIiakTapAbl Taujgay YILIiH Japakrap
TOJNIBIFBIMEH ali3aphH 0osybiMeH OosrFaH. [lmacTkanblk jKoHE MEPUCTHUKAIBIK OeNTijepaiH e3reprillTiri
Typaibl MAJIIMETTep albIHABL, COHAai-aKk amFam peT Ka3akCcTaHHBIH Cy aiibIHIapBIHIAFB OCHI TYPIIH Ka-
OBIpIIaK >KaMBUIFBICHIHBIH €pEKIIeIiKTepi erkei-Terkeiini 3eprrengi. Cyperrepmer Oipre e3eH ab0OTHHA-
CBIHBIH TOJBIFEIMEH MOP(OIOTHIBIK CHIIAaTTaMackl KenTipinreH. Ecik e3eHi OacceliHiMeH e e3eHiHiH e3eH
a000THHACHI OOMBIHIIA MAJIIMETTEPl CaJbICTHIPFaH/a TUIACTHKAJIBIK Oenrinepail Keibip ailbipManibIIbIKTa-
PBI aHBIKTAJIbI, COHBIMEH Oipre MEPUCTHKAIBIK OCNrijiep OChl TYPAiH CHIaTTaMalapbiHa yKcac 00abl. O3eH
a000THHACHIHBIH MOP(OJIOTHSIIBIK ©3TeprillTiriH HeFYpIIBIM TOJBIK Oaranay ymiH Kazakcran cy aiiisiHna-
PBIHIAFBI OacKa HOMYJSILUSIIAPBIH OJJaH 3pi 3ePTTey KaXkeT.

Kinm ce30ep: e3en ab6otunace, Abbotina rivularis, Gobioninae, 6eten Typ, uaBasusti TYp, Mopdoorusi,
KaOBIpIIaK )KaMBUTFBICH, bankam OacceiiHi.

D.A. Tagayev, A.T. Zhaparova

Morphological characteristics of the Amur false gudgeon Abbottina rivularis
(Gobioninae) from the River Karatal (Balkhash basin)

The article is devoted to the study of the external morphological features of the Amur false gudgeon, a well-
known invasive species from East Asia that entered the water bodies of Kazakhstan more than 60 years ago
and successfully dispersed throughout the Aral and Balkhash-Alakol basins, as well as the Sarysu, Talas and
Chu river systems. Like other alien species, Amur false gudgeon has a negative impact on the native fish fau-
na. Over the years of acclimatization, this alien species has become a full representative of the ecosystems of
water bodies and has taken its place in the list of fish in Kazakhstan. Despite this, modern data on the distri-
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bution and morphological variability of the Amur false gudgeon in the Kazakhstan basins are insufficient. 20
specimens of the Amur false gudgeon caught in the River Karatal of the Balkhash basin were used for mor-
phological analysis. To analyze meristic characters and scale cover, the specimens were entirely stained with
Alizarin Red. Data on the variability of plastic and meristic features were obtained, and for the first time, the
features of the scale cover of this species in water bodies of Kazakhstan were studied in detail. A detailed
morphological characteristic of the Amur false gudgeon with illustrations is given. In comparison with the in-
formation on the Amur false gudgeon from the River Issyk (lli basin) some differences in plastic characters
are revealed, at the same time, meristic characters are similar to the available descriptions of this species. For
a more complete assessment of the morphological variability of the Amur false gudgeon, further studies of its
populations in the water bodies of Kazakhstan are required.

Keywords: Amur false gudgeon, Abbotina rivularis, Gobioninae, invasive species, invasive species, mor-
phology, squamation, Balkhash basin.
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pH :xone Temneparypanbig Ctenopharyngodon idella
IMOPHOIOTHSIBIK IaMYbIHA ONTHMAJIB/IBIK dCEPiH aHBIKTAY

MakanaHblH MakcaThl — aK amyp XKYMBIPTKAIAPbIHBIH MHKYOALUSUIBIK JKOHE ACPHOCUINIK Ke3eHIepiHae cy
TemreparypachiHbiH (18, 26 xone 34°C) xone ne pH (5,5, 6,5, 7,5 xone 8,5, 9,5) MoHAEpiHIH ocepiH, COHBI-
MEH KaTap OHTaHIbl MOHJIEPIH aHBIKTAy. 3epTTey KYMBICBIHBIH HOTHXKeNepi OoibiHIIa sxorapsl 34°C Temre-
parypana xone pH neHreiti 5,5 xone 9,5 (32,5+0,5), (35+£0,001), connait-ak 18°C xone pH meHreitnepi 5,5
(22,5+0,2) xone 9,5-1e (42,5+0,3) MHKyOAIMSIIBIK KYMBIPTKAJIAPABIH 6CY MaHbI3bl )KOHE MHKYOAIMSIIBIK Ke-
3eH/ie YMOPHOHIAPIBIH aMybl TOMEHJETeHIH KopceTTi. MHKyOasbIK KyMBIPTKIApABIH €H KOFaphl Tip-
K eTy kepcetkimi 26°C temmneparypana xoHe pH moHi 7,5 (95%+0,002) ak amyp GanbIFBIHBIH 3MOpHO-
HaJIBJBIK KOHE MOCTAMOPHOHANBABIK JaMYBIH/IA, TIPIIUIIK €TyiHe BIHFAWIbl eKeHIIT1 aHbIKTaIabl. COHBIMEH
Oipre TeMeH TeMmeparypaja aK aMyp OaJIbIFbIHBIH JaMybIHBIH 3MOPHOHAIABIK Ke3eHAepl oTe Oasy oTTi. SFHu
JlaMy CaTbUIApBIHBIH YaKbIT KOPCETKINN OOMBIHINA Y3aK >KYPTeHAIriH KepAiK. AJ >KOFapbl TeMIepaTypaja,
kepicinmre, 34°C-ta xbuiiaM xypai. Konpaneictarsl Hotikenep 26°C cy TeMieparypachl Ke3iHIeri CyIbIH
pH 7,5 MoHi )yMBIPTKaHBIH HHKYOALMsIaHybl YIIIH €H Konaiisl ekeHziri, an Ctenopharyngodon idella xy-
MBIPTKACBHIHBIH 6Cyi YIIiH 6,5-TeH 8,5-ke pH eH KoJaiyibl eKeHiH KopceTesi.

Kinm ce30ep: ak amyp, sMOpuoH, TeMieparypa, pH, cy, uaky6anust, nepuacin, Ctenopharyngodon idella.

Kipicne

Ctenopharyngodon idella Oxrycrik A3us, [lbirbic KpiTaiinsiy sxone ThIHBIK MYXUTBIHIAFBI ipi ©3€H 1C-
PiHiH SHAEMHTI OOJBIN TaObUIabl. A3USHBIH, A(pUKaHbIH, AMEpUKaHbIH, EyponaHblH KOINTereH eaepinie
SHJEMHUK OOJNBIN TaOBUIATHIHBI XKaWbIHAA HYCKayibIKTap OepinreH [1]. AK aMyp — TYKBUIAp TYKBIMIIACHI
coyJeni OanpIKTapABIH Oip TYpi KoHE KeTa(apuHTTOH TYKBIMIACKIHBIH YKAIFBI3 TYpi. TYIIBI CymaFsl MIOIKO-
PEKTi jkoHe Oaraibl KocinTik 0anblk. O @HEPKICINTIK ecipy KoHe oHipy OOMbIHIIA dnem e OipiHIi OpbIH-
Jarbl OaJIbIK TYpi. OJEMHIH KeNTereH eijepine MaHbi3bl 0ap [2]. Kazipri yakeitta KazakcTaHHBIH OalibIK
[IapyambUIBIFBIHBIH 00BeKTici Oombin TaObuaab! (Lite e3eni). byrinri kyHae ak amyp emiMi3feri Herisri Ko-
cinrik 6anpKTapabH Oipi [3]. Analia KIUMaTThIH ©3repyi, Cy aF3alapbIHbIH OJIIMiH apTThIPYbl MYMKIH [4].
Byrinri Tanaa KaszakcraH yiiiH €H MaHbI3bl MIHACT — €JIiMI3/iH SKOHOMHUKAJIBIK JaMyblHa KQKETTI MeTaJl-
Japbl MaiiaaHy bl YHIECTIpY JKoHE OJIapbIH KOpIIaraH OopTara TapalyblH IIeKTey. by taburm pecypce-
TapJibl, a3bIK-TYIIK Ti30EKTepiH XKoHE afaM JIeHCAYJBIFBIH KoprayFa kemekreceni [S]. Temmneparypa — 0Oa-
JIBIK, KYMBIPTKACHIHBIH JaMYBIHJIAFbl HET13T1 SKOJNOTHSIBIK (hakTop Oobin caHamamsl [6]. YII jKacThIK Jemn
ecenTeneTiH GopenbaiH eniMre akeneTiH pH MoHIEpi cy TeMrepaTypackiHa OH OaiyIaHBICTBI €KeHI alThUTFaH
[7]. Cyneie pH neHreitinig aybITKYbl YPBIKTHIH AaMybIHA, OABIKTap/IbIH ©J1yiHe, aypyFa Oedimminirine, 6a-
JIBIKTapbIH OCYiHe oHe KeOeroiHe acep ereTiHi aHbIKTaabl [8]. TereHime pH meHreiepi OaabIKTapabiH
ecyl MeH KoOeIoiHe Kepi acep €TETIHIH jkoHe 0apiay Ke3iHje OabIKTap IblH Kalali dKOWbUTybIHA OKEJICTIHIH
KOPCETETIH KOITereH seprreyiep oap [9].

CoHFbI XKbUIIAPHI OAJIBIK PECYPCTAPBIH IIaMaJIaH THIC NMakiaanaHy Cy eHIpiCiHiH ecyiHe akenmi. Erep cy
OHEpKaciOl yxorapsl camajbl 0anbik (Lahnstein) xone T.0. Typiiepi ecipy ke3iHae 00JFaH jxacaH bl kederoie
AMOPHOHAJIBIK JTaMy €peKIIeNiKTepiH 3epTTey i Koca anFaHia, ONOIOTHAAaFkl ©3repicTep il Oaranay KaxeT
[10].

JlerenMeH, CyJIbIH TeMIepaTypachiH JIoJI Oakbuiay MYMKIHAITCIH €CKepe OTBIPHIIN, OYJI JepeKTep OalbIk
LIapyallbUIBIFBIH OHTAMIaHIBIPY XKOHE HOTIKECIHIE YKOHOMHUKANBIK Kipic aly YIIiH eTe MaHbI3Ibl. O3eH
cyslHbIH pH MoHi operTe 7,85-TeH 8,5-Ke neilin aybITKbIca Aa, HUTPU(MUKALHS KOHE KOMIPKBILIKBUT 'a3bIHBIH
Oemninyi cusikTel (haktopiap pH temenneyine okeneni [11]. By remenney pH »oHe CiNTUTINKTI cakTay YIIiH
HETi3/1 KOCY apKblIbl eTence je, pH MoHepi aeTTe 9eTTeri MOHAEPASH TOMEH CaKTana bl O3¢H CYbIHBIH
KBI3ABIpY IIamMajapbl, COHBIH iMIiHIE OMOCY3TiepaiH >KaKChl OHIMIUII XoHe Oydeprey IIbIFbIHAAPBIHBIH
ToMenzeyi. [12]. Asusuisik oHe appUKANbIK TOFAHAAPIBIH, KOJIIEPIiH XKoHE CY KOWMAIaphIHBIH KOIIIIiTi-
rifge KansinTel ¢y pH MoHi 6ap, conasikTan Oy 3eprrey yurid pH 5,0-9,0 monzaepi amsiaas [13]. Temmepa-
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TypaHBIH KYMBIPTKAHBIH IIBIFY KaOUIETIHE %oHE KBTI ¢y pH Ke3iHae ®KYMBIPTKaHBIH 6CYiHE acepi Ty-
paitel 3epTTeyiep a3. OchlFaH GaiIaHbICThI, OCHI 3€PTTEY YII TYPIi CY TEMIIepaTypachlHIa aK aMyp KYMbIp-
TKaJApPBIHBIH MHKYOAIVSITHIK JKoHE ocyine 0ec pH MoHIHIH ocepiH aHBIKTAy YIIiH jKacaibl.

Bi3gin 3epTTey KYMBICBIMBI3IBIH HET13Tl MaKCaThl — aK aMyp JCPHICUIICPiHiH, KOpIIaraH OPTaHbIH €Ki
Heri3ri ¢akTopiapsl Temreparypa MeH pH acepiH koHE eH ONTHUMAaAbl MOHIH aHbIKTay Oonasl. ExiHImimew,
aK amyp OaJBIKTapBIHBIH SMOPHOHAIIBIK XKOHE JEPHICUIIIK KOOSO KBIUIaMIBIFBIH aliKBIH/IAY.

3epmmey obvexminepi scane adicmepi

3eprxanana Ctenopharyngodon idella sxympipTkanapbiHbIH HHKYOALUSITBIK ©CYiHE TOKIpUOEep Kypri-
simmi. Tlnmactukanslk sxoiakrapra Gekitinren Ctenopharyngodon idella ypeikranran sxyMBIpTKamapsl AjMa-
THI OOJIBICBIHIAFBI MEMIIEKETTIK OabIK OCipy 3ayBITBIHAH allbIHABL. AJ 3epTXaHala CHIMBIMABUIBIFEI 50 TUTP
OonaTelH TOXKipuOemiK akBapuyMaa xyprizingi. bipinmi toxipubene Tek 50 ypbIKTaHFaH KYMBIPTKA OOJIbL.
Benex mbrabl akBaprymaapaa Vil JaHaa HHKYOAITUsTHBIH COHBIHA NeiiiH cakTanaabl. AnTsl pH neHreidi (5,5,
6,5; 7,5; 8,5 xone 9,5). pH 5,5 xoHe 6,5 KYKipTTi caHpIIAYIap B! AIaTaHbII JaHBIHIAIIBL, Al CUITUT IEeH-
reiiep 8,5 skoHe 9,5 HaTpuii THAPOKCUIIH KOCY apKbUIbl aJIBIHABI. ¥ PHIKTAHFaH KYMBIPTKaIaps! 6ap OapIbiK
0ec pH mporenypacsl TepMOCTATUKAIBIK IIBIHBI KbI3AbIpFEIITapMeH (Resun, nuanaszon 18-34 °C) Gakpuia-
HATBIH YOI TYp:i ¢y Temneparypacbiaaa (18, 26 xxone 34°C) xyprizinai. pH margepi pH- emmerimmen 6a-
kputaHanel (Mogeni APX 175 E/C). Bapnbik akBapuyMaapaa SKCIEpUMEHTTIH COHbIHA JIEHiH adpanus yHeMi
KaMTaMachI3 €TLIII OTHIPJIBL.

Oxcnepumenmmik Kesen

(a) XKyMpIpTKaHbl WHKYOAIMsIIAY VIIH: KYMBIpTKaIap YII Typii Temmnepartypana 6ec pH meHreitine
acep eTKeH Ie MHKYOaIUsUIBIK Ke3€H innHe 48 jkoHe 78 carar apasbIFbIiH/Ia HHKYOAIUsITaH b

(6) XKyMmbIpTKamapapl ecipy: eKiHII TaKipuOene epKiH JKY3eTiH KYMBIPTKaIapAbl IIIHBI aKBAPUyM-
Japaa yiu na"a erin 42 xyH Oofiel ecipai. XKyMmbIpTKanap ecyi MeH eMip cypyiH 3epTrey yiuiH 35% akybI3bl
0ap xacaHAbl TUETaMEH KOPEKTeH i PisIi.

Cmamucmukanwviy manoay. Cratuctukanslk Tangay IBM SPSS 25 cratuctukanbik OarmapiamaMeH
ecenrenai (IBM Inc., Yukaro, AKII). ManimeTTep KypainapblHBIH OpTallla )KoHe CTaHAAPTTHI aybITKyIaphl
ecenTenai. 3epTTey TONTApBIHBIH apachIHAAFbl albIPMAIIBUIBIKTAPABIH MaHBI3IbUIBIFEIH Oaranay yuriiH Oip
xakTel ANOVA xone Tukey's HSD chiHarbl KonmaHbUabl. MaHBI3ABLUIBIK AcHreHi p<0,05 neHreiiinme Oen-
TiTeHi.

3epmmey namuoicenepi scarne onbl MAIKbLIAY

Jamy kesingeri MOp(OJIOTHSIIBIK ©3repicTep MEH aHOMallusiap OalIbIKThIH SMOPHUOHAJBIBI ©JIiMIiHE
QUIBIT KeJTyl MYMKiH. DMOPHOJIOTHSUIBIK JJaMy OapbIChIH/A €H KOFaphl eiMre YIIbIparaH 5,5 jkoHe Jie TeMIie-
parypa kepcetkiuine OainaneicTel 9,5 pH MonHznepinne Oaiikanansl. Ocipece KYMbIPTKaIapIblH SMOPHOH-
HaH KapbUIBIN HIBIFYbIHA JeiiH pH MoHi 5,5-Te 16 carartaH keliH 3MOPHOHAIIBIK CAThUIAPHI JaMbIMaJIbl.
An xanran pH mapamerpiiepinie o1 api Kapaii JaMy caTbhlIapbl KAJIBINTHI )Kype OacTaapl. Kenreren aepexrep
JKAHAJaH IIBIKKAH JCPHOCUEPIH CABICTHIPMANBI CE3IMTANIBIKTa He eKeHIH Kepceredi. byn jxaHamaH
IIBIKKAH JIEPHACLIIepTe TiKeNel CyIbIH dCepiHeH 0omanbl. An SMOproHIap 0oJca, KYMBIPTKA KaOBIFIMEH
KOHE TIEPUBHUTEIUINH CYHBIKTHIFBIMEH KOPFAJIFaHIBIKTaH Ce3IMTaJIBIFbI AEPHICIT Ke3eHIMEH CAIIBICThIPFaH A
TeMeHJiey Oonanpl. DxcniepuMenTTe pH neHreinepi ak amyp aMOpHOHIAPIBIH ©JTiMiHEe KaTTHl dCep €TETiHiH
kepceTTi. OHbIH caHbl MEH OeJICeHAUTIriHe KBIIKBUI HEMece CLITII OpTaHbIH CyJa >KOFapsl 00Iysl. OpTYpIi
pH Monzepin canbicthiprania pH 9,5 ke3iHae XoproHa3anap aTapiblKTail ToMeHeai. AFBIMIAFbl TOXIpH-
Oeze MyH[aii e3repictepiiH 00Iybl aK aMyp/IbIH HHKYOAMSChIHBIH Kenniryine ansin keiemi (1-3 cyper).
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3-cypet. Op Typai pH KoHICHTpaNUsIapbIHBIH 3MOPHUOHIAP MEH JEPHICUIACPIH OMIp CYPY *KbUIIaMIbIFbIHA dCEPi
(34°C) + crangapttsl aybITKy(p < 0,05)

TemnepaTypa OaJIbIKTBIH OHTOT'CHE3IHE, YMOPHUOHANIBIK JaMyblHa MaHBI3JIbI dCEp CTECTIH KOPCETKIII-
TepaiH Oipi. CoHBIMEH Karap, eMiplieHairine, MopdoreHe3ine, NepPHICUIACPAIH ocyl jkoHe OabIKTapablH
OJIaH 9pi MOCTIMOPHUOHATBABIK JaMybIHAA Aa MaHBI3IBI OONBIN TaOBUTAIBL. 3epTTeyTe alblHFaH aK aMmyp Oa-
JIBIFBI IOITKOPEKTi, OMONOTUSUIBIK MHAMKATOP OOJBIN TaOBUIATHIH, ENiMi3[e aca KOJJIAHBICKA He THAPaOOHT
Typi. ByKin MHKyOausUIBIK Ke3€H ilIiH/Ae TYPaKThl TeMIlepaTypaja aK amyp OanbirbiHbIH Tipmrimiri 18-30°C
JMana3oHbIMEH HIeKTeneni. by skcTpeManabl Temneparypaigap AKCIEpUMEHTTEp/e KOIJaHBUIFaH YhUIIbI-
PBIK TIAPTHSIIAPHI YIIiH OJIIMIe SKEJIeTiH HeMece oJapaa TYPJi MOPQOIOTHIIBIK aybITKyIap TYIBIPYbl MyM-
kiH. MHKyOanms yuiiH eH Kosaiuiel Temneparypa 22,5-26 °C apanbirbiHaa 0onabl. AMyp OalbIFBIHBIH 3M-
OpHOHAJIBIBI TAMYBIHBIH O OIp Ke3eHAepiHae TeMIepaTypaHbl €Ki carar IIIiH/Ie eJIiMIe dKeJICTIH HeMe-
Ce OFaH YKaKbIH CTill TOMEHJIETYy WHKYOAIMSJIBIK Ke3eHHIH Y3aKThIFbIHBIH, HHKYOAIUsUIBIK Ke3C€HHIH anTap-
JBIKTAl y3apyblHa, KaJIbIIThl SMOPHOHAAD CAHBIHIA JKYMBIPTKAIAP/BIH TIpIIUTITiHIH TOMEH/ICYiHE OKeIeIi.
TeMeHri TemnepaTypachbiHbIH Y3aKTHIFBIHBIH YJIFAIOBIMEH OHBIH JKYMBIPTKAIAP/Ibl HHKYOAIHsay mpolecine
YKOHE YMOPHOHIAP/IBIH OMIPIIICHIITIHE TEPiC SCEPiHiH KOFaphUIaybl OalKanaabl. AK aMypAblH 3MOPHOHAAPHI
TeMriepatypansiH 18 °C neliiH ToMeH IeyiHe oTe Te31MIli, COHIBIKTaH ISPHICIIIIK Ke3eH e e OChl TeMIIepa-
Typa KOPCETKIIIIHAe aCep €Ty KEe3CHIHIE TeMIIepaTypaHbIH OChI JCHIEHIe JACHIH TOMEH/ICYI OJIapIbIH XKall-
naii KeIpblTybIHa ce0ern 0oJa anMaipsl.

AK aMypAbIH JIepHOCUIAep] JKOFaphl Temmeparypara na Tesimai. OmapIblH eMip CYpYiHIH >KOFaprbl
TeMIiieparypa mieri mamamen 34 © C, aybITKy 1erinig aeHreit 34 °C aeitin. Temnepartypanbiy 26-nan 30°C-
Ka JIeiiH JKoFapbulaybIMEH aK aMyp/IbIH MPEUTMYMHICPIHIH JaMybl MEeH ocyi keaenzeimi. JKorapsl Temiie-
parypazna (34° C) onapaplH AaMybl MEH 6CyiHiH OipiiamMa TeMeHeyl OpbIH analbl. JepHacianepain MaKcH-
Manabl Tiprrimiri 24-26°C temmnieparypa auama3oHbiHAa Oaiikanmaapl. Temenri (18°C) xoHe onlaH KOFaphI
(34°C) Temmepatypaga AepHICUIACPAIH oMipmeHIri KypT Tomenaewmi. 24-30°C Temmeparypacsl aK amyp
AMOpPHOHAPB MEH JEPHACUIACPIH YCTayFa KOJIaiibl, ajl OHTakIbl TeMieparypa 26 °C.

Kopuvimuinosi

Cy skaHyapJIapbIHBIH TIPIIUIIK apKaybl 00JbINI Ta0buIaThiH 01 — cy. CyaslH Temieparypachl, pH mowi
JKoHE T.0. opTYpJIl apaMeTpiepl apKbLIbl KaHyapiiap eMipiHiH 0apibIK IEpJIiK acleKTiIepiHe HAKThI 9CePiH
turizeni. CoHObIKTaH opOip Cy >KaHyapbIHBIH JKbIHBIC O€37epiHiH JKETillyi, ecyi KoHE Jie ecyiHe KOJauibl
temneparypa MeH pH MoHi O6onaabl. AK amyp GabiFbl SMOPHOHIAPBIH JaMyblHa KQKETTI OTTEriH Kebipek
alry Ke3iHJIe CyJIbIH TOMEH TeMIIepaTypachiHa TIPUIUITiH TOKTaTabl, COHBIMEH Oipre bUIBI Cylapia *bl-
HBIC O€3epiHiH KeTiyi Kpuinamaaiael. Ockl 3epTTey )KYMBICBIHBIH OapbICBIHAA SPTYPIIl TeMIlepaTypa MeH
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pH MoHzepiH KolijaHa OTHIPHIT, aK aMyp OaJBIFBIHBIH SMOPUOHAIIBIK JaMy Ke3eHIepiHeH OacTar IepHaCi-
IIiK eMip CYpy JKaFmaibiHa ACHIH OHTAMIBI oCep STETIH MOHAEPIH aHBIKTAIBIK. Temmeparypa KepceTkirm 60-
tiiama 26 °C 6osica, ain pH moni 7,5 60iab1.

OnebuerTep Tizimi

1 Kassym D. Features of the Sediment Runoff Regime Downstream the lle River /D. Kassym, A.Myrzakhmetov,
Z. Zhanabayeva // Journal of Ecological Engineering. — 2020. — Vol. 21, No 2. — P. 118-247.

2 Tram N.D. Effect of Processing Pig Manure through a Biodigester as Fertilizer for Fish Ponds on Water Quality and Growth
Performance of Three Fish Species / N.D.Q. Tram, L.D. Ngoan, Q. Ogle // Widly. — 2020. — Vol.1. — P. 14,

3 Graham N.A. The Current Status and Future of Central Asia’s. Fish and Fisheries Confronting a Wicked Problem
/ N.A. Graham, G. Pueppke, T. Uderbayev // Water. — 2017. — Vol. 9(9). — P. 701. https://doi.org/10.3390/w9090701

4 Krupa E. Tracking pollution and its sources in the catchment-lake system of major waterbodies in Kazakhstan / E. Krupa,
S. Barinova, M. Aubakirova // Wiley. — 2018. — Vol. 25(21). https://doi.org/10.1111/LRE.12302

5 PI'TI «Kasrugpomer» MuHHCTEPCTBA SKOJOTUH, TEONOTHH U NPUPOIHBIX pecypcoB PK. MHpopmamoHHble Or0JIETeHH O CO-
CTOSSHMH ~ OKpyxatomieii  cpeapl  PecrmyOnuku  Kasaxcran. —  [Dnextponnbiid  pecype]. —  Pexxum  jgocryma:
https://www.kazhydromet.kz/ecology/informacionnye-byulleteni-o-sostoyanii-okruzhayuschey-sredy-respubliki-kazahstan

6 Nwosu F.M. Influence of temperature on egg hatching, growth and survival of larvae of Heterobranchus longifilis Val. 1840
(Teleostei: Clariidae) / F.M. Nwosu, S. Holzlohner // Journal of Applied Ichthyology. — 2000. — Vol. 16 (1). — P. 20-23.
https://doi.org/10.1046/j.1439-0426.2000.00144.x

7 Kwain W. Effects of temperature on developmen and survival of rainbow trout, Salmo gairdneri, in acid waters / W. Kwain
/I Journal of the Fisheries Research Board of Canada. — 2011. — Vol. 32 (4). — P. 493-497. https://doi.org/10.1139/f75-060

8 Doudoroff P. Some experiments on the toxicity of complex cyanides to fish / P. Doudoroff // Sewage and Industrial Wastes.
— 956. — P. 14-21.

9 Jezierska B. The influence of pH on embryonic development of common carp (Cyprinus carpio) / B. Jezierska, M. Witeska
/I Archiwum Rybactwa Polskiego. — 1995. — P. 235-240.

10 Kaur M. Toxicopathic Branchial Lesions in Grass Carp (Ctenopharyngodon idellus) Exposed to Chlorpyrifos / M. Kaur,
R.Jindal // Bulletin of Environmental Contamination and Toxicology. — 2018. — Vol. 100. — P. 665-671.
https://doi.org/10.1007/s00128-018-2320-x

11 Scott D.M. The effect of high pH on ion balance, nitrogen excretion and behaviour in freshwater fish from an eutrophic lake
/ D.M. Scott, M.C. Lucas, R.W. Wilson // Aquatic Toxicology. — 2005. — Vol. 73. — P. 31-43.

12 Wilkie M.P. The effects of extremel alkaline water (pH 9.5) on rainbow trout gill function and morphology / M.P. Wilkie,
C.M. Wood // Journal of Fishery and Biology. — 1994. — Vol. 45. — P. 87-98.

13 Zaniboni-Filho E. Survival of Prochilodus lineatus (Valenciennes) fingerlings exposed to acute pH changes / E. Zaniboni-
Filho, S. Meurer, J.I. Golombieski // Acta Science. — 2002. — Vol. 24. — P. 41-50.

A M. Tnenmmuena, T.M. lllamaxmeroBa

Omnpenesenne onTUMAJIBHOTO BiaussHus pH U TeMneparypbl
Ha sMOpuoJiorndeckoe passutue Ctenopharyngodon idella

Lens maHHOTO WCCIIENOBaHUS — OIpeNeNicHHe BIMAHUS TemrepaTypsl Boasl (18, 26 u 34°C), yposHs pH
(5,5, 6,5, 7,5 u 8,5, 9,5) Ha WHKYOAIIMOHHbIE W JIMYMHOYHBIE CTaIUH UKPHI OEIOro amypa, a Takke mapai-
JIETPHO ONTHMAIIFHBIX 3HaYeHUH. Pe3ynpraTsl uccnenoBanus npu temmneparype Boime 34°C u yposHe pH 5,5
u 9,5 (32,540,5), (35+0,001), a Takxe 18°C u yposue pH 5,5 (22,5+0,2) u 9,5 (42,5 + 0,3) nokazanu cHuxKe-
HHE MPOLIEHTa POCTa MHKYOAI[MOHHBIX UL 1 YMOPHOHAIILHOTO PAa3BUTHS B TEYEHHE HHKYOAI[IOHHOTO MTepHO-
Jla. YCTaHOBIJIEHO, YTO MaKCHMallbHas BEDKMBAEMOCTh HHKYOUpYyeMoii UKphl Iipu Temneparype 26°C u pH 7,5
(95% + 0,002) 6naronpusTHA JUI BEDKMBAHUS CUTOB B DMOPHOHAIBHOM M MOCTIMOPHOHAIEHOM pa3BUTHH. B
TO K€ BpeMs SMOPHOHAIBHBIE CTAUH PA3BUTHS OENIOro aMypa IpH OYeHb HU3KUX TeMIIepaTypax IMpOTEeKaIn
OYeHb Me/UICHHO. TO eCThb MBI BUJCIH, YTO CTaJHU PAa3BUTHS JUINTENHHBI 10 BpeMeHn. C Ipyroif CTOpOHHL,
npu Gosee BBICOKHX TeMreparypax oH 0bu1 Obictpee (mpu 34 °C). Tekyliine Mokasarein CBHACTENbCTBYIOT,
uyro pH 7,5 npu temneparype Boas! 26 °C Hambonee MOAXOIUT s HHKyOaruu smt, a pH ot 6,5 mo 8,5 —
st pocta siun; Ctenopharyngodon idella.

Kniouesvle crosa: Genplii amyp, SMOpHOH, Temmnieparypa, pH, Bona, nHkyGaius, mununnka, Ctenopharyngodon
idella.
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A.M. Tlenshiyeva, T.M. Shalakhmetova

To determine the optimal effect of pH and temperature on the embryological
development of Ctenopharyngodon idella

The purpose of this study was to determine the effect of water temperature (18, 26 and 34°C) and pH (5.5,
6.5, 7.5 and 8.5, 9.5) on the incubation and larval stages of grass carp eggs, and also in parallel, it was
necessary to determine the optimal values. According to the results of the study, at a temperature above 34°C
and a pH level of 5.5 and 9.5 (32.5+0.5), (35+0.001), as well as 18°C and a pH level of 5.5 (22, 5+0.2) and
9.5 (42.5+0.3) showed a decrease in the percentage of hatching egg growth and embryonic development
during the incubation period. It has been established that the maximum survival rate of incubated eggs at a
temperature of 26°C and pH 7.5 (95% =+ 0.002) is favorable for the survival of whitefish in embryonic and
postembryonic development. At the same time, the embryonic stages of grass carp development at very low
temperatures proceeded very slowly. That is, we have seen that the stages of development are long in time.
On the other hand, at higher temperatures it was faster at 34°C. Current results indicate that pH 7.5 at 26°C
water temperature is most suitable for egg incubation, while pH 6.5 to 8.5 is best for the growth of
Ctenopharyngodon idella eggs.

Keywords: grass carp, embryo, temperature, pH, water, incubation, larva, Ctenopharyngodon idella.
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To a phytochemical study of Kazakhstani species
Fritillaria karelinii (Fisch. ex D. Don) Baker

Present article provides the results of a primary phytochemical analysis of Fritillaria karelinii (Fisch. ex
D. Don) Baker (syn. Rhinopetalum karelinii Fisch. ex D. Don) from family Liliaceae Juss., collected from
different fields of populations in the Almaty region. A comparative analysis of water-alcohol isolations al-
lowed identifying three substances belonging to phenolic nature, and the quantitative contents of flavonoids
(in the range of 0.7-1.03 % in terms of air dry matter) and some other biological active compounds (alka-
loids, amino acids, organic acids). There is a correlation in the quantitative content of arginine (max) and me-
thionine (min) out of 13 amino acids that were identified in bulbs of three studied samples. By accumulation
of amino acids, the Ili plant sample shows quantitatively different from the other two, for example arginine,
proline (0.475), leucine (0.372), lysine, valine, phenyl, threonine, and alanine (0.51-0.31) prevail, and methi-
onine and histidine were less than 0.1 %. Valine, threonine and proline are contained in the range of 0.298-
0.193 %, while lysine, leucine, phenylalanine, and serine are in the range of 0.175-0.161 % for a sample col-
lected near Nurly village. The content of other identified amino acids was below 0.15 %.

Keywords: Fritillaria karelinii bulbs, phytochemical analysis, amino acids, fat acids, quantitative content.
Introduction

Developed worldwide research in the field of chemistry of natural compounds makes it possible to iso-
late and obtain total extracts from wild plants, and further determine their active components, and access bio-
logical activity. Thereby it contributes to the replenishment of the range of medicinal plants used in official
medicine. In this regard, the search for new sources of medicinal plant materials is an actual task.

Early spring bulbous wild plants adapting to changes in external factors and too harsh growing condi-
tions (temperature and water conditions, salinization, soil erosion, etc.) have great potential as a source of
new biologically active substances. The defense mechanism of such plants is due to the accumulation and
compatibility of osmolytes which affect the biosynthesis of macromolecules [1].

The prerequisite for this study was the analysis results of the medicinal flora in Kazakhstan [2] which
revealed poor knowledge of the local flora species.

The object of our research is a perennial plant — Karelin's hazel grouse, Fritillaria karelinii (Fisch. ex
D. Don) Baker (syn. Rhinopetalum karelinii Fisch. ex D. Don) from the family Liliaceae Juss. According to
Plants of the World Online, the genus Fritillaria Tourn. ex L. has 152 species, 6 of which described in the
flora of Kazakhstan, and 2 species include inside genus Rhinopetalum Fisch [2, 3].

In traditional Chinese and other Asian countries medicine, some species of Fritillaria are used as a me-
dicinal raw material for the production of effective antitussive and expectorant drugs [4—7]. Tubers of
whorled hazel grouse F. verticillata are used for complicated diseases of the digestive system and also “cure
the heat of blood vessels the heart” [8].

Some species of the genera Veratrum L. and Fritillaria Tourn. (Liliaceae) contain Cy7-alkaloids of the
C-nor-D-homosteroid series with a wide spectrum of biological activities [9-10], in particular, having ino-
tropic effect on the heart [11].

In literatures data on isolation and identification of steroid alkaloids from F. verticillata and F.
pugiensis were found [12, 13], and in both the aboveground and in the bulbs veratrum (jervanine and
cevanine subgroups) alkaloids were found.

The phytochemical composition of Kazakh hazel grouse species is practically not studied. There is in-
formation about the isolation of the alkaloid alginine (C23H2sNOs) from F. sewerzowii collected in the west-
ern part of Tien Shan (Kyrgyzstan), the structure of which has not been determined in detail [14].

Researches from the plant resources laboratory has identified the distribution features and anatomical
and morphological characteristics of F. kareliniis pecies collected in southeast Kazakhstan [15-16].
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The purpose of our research is a phytochemical study (qualitative and quantitative determination of the
main groups of biological active compounds) of F. karelinii collected from various natural populations in the
Almaty region (2020-2021).

Experimental

The research materials (bulbs) of F. karelinii were collected in March 2020-2021 from natural popula-
tions in southeast Kazakhstan (within the Enbekshi kazakh, Balkhash, and Ili administrative districts of the
Almaty region).

During the harvesting of plant raw materials, plants were dug up, removed from the soil, and dried un-
der the air shadow after cutting the bulbs into several parts, and the final dry plant raw material was milled.

Phytochemical studies to identify extractives, determine the quality of plant raw materials, quantitative
content of some groups of BAS were performed according to the methods described in the SP RK and oth-
ers[17, 18].

The quantitative determination of vitamins, amino- and fatty acids was carried out in the accredited la-
boratory “Food Safety” at Almaty Technological University.

Aminoacids were analyzed on a Capel 105 M capillary electrophoresis system (RF) after preliminary
hydrolysis of plant materials with hydrochloric acid (1:1) at 105 °C for 14-16 hours [19]. The acid hydroly-
sate evaporated up to a minimum volume and after converted into phenylisothiocarbomyl derivatives. Detec-
tion was carried out in the UV region at 254 nm.

The content of fatty acids was done on a Kristal-4000 gas-liquid chromatograph (RF) after preliminary
extraction of lipids with hexane in a Soxhlet apparatus for 5 hours. The extract was evaporated at a tempera-
ture of 30-40°C.

Ethylating was in a mixture of hexane (97 %), 25 % sodium ethoxide in absolute ethanol and acetic ac-
id. The resulting mixture was stirred, settled, and filtered through a paper filter; the final solution was ana-
lyzed on a Kristal-4000 GLC with a flame ionization detector and NetChrom software [20]. Chromatograph-
ic separation was carried out under the following conditions: injector temperature, 188°C; detector tempera-
ture, 230°C; thermostat temperature, 188°C; column content: polyethylene glycol adipate (20 %) on celite —
545.

The determination of vitamins was carried out according to the standard methods described in the man-
ual M-04-41-2005 and GOST 32043-2012 [21, 22].

Results and Discussion

During the determination of the quality of plant raw materials there the moisture content varies from
6.32 to 8.74 % was revealed and the quantitative content of extractives in a 70 % water-alcohol solution was
20-25 %. Substances of a phenolic nature (flavonoids, phenolic acids), alkaloids, steroids, and sterols have
been qualitatively detected. The results of the quantitative content of some groups of biological active com-
pounds are shown in Table 1.

Table 1

Indicators of plant raw materials and the content of some biologically active substances and vitamins in studied
Fritillaria karelinii plant samples

Plant raw material indicators Kapshagai population Bogeti population Ili population
2020 2021 2020 2021 2020 2021
Losson drying 6.42 8.74 7.01 6.75 7.94 6.32
Determination of extractive substances 25.24 23.42 25.03 17.04 24.84 22.88
(water solution)
Determination of extractive substances 23.98 24.03 20.71 24.29 25.09 23.69

(70 % alcohol solution)

Quantitative content

Vitamin C mg/100 g - 3.42 - 4.28 - 5.63
Vitamin E mg/100 g - 0.24 - 0.23 - 0.28
Amino acids 1.24 1.28 0.94 1.45 1.64 1.72
Organic acids 3.03 3.28 2.98 2.68 2.83 3.21
Flavonoids 1.08 1.18 1.32 1.28 1.32 2.01
Alkaloids 0.73 0.98 0.78 1.03 0.83 1.28
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According to the literature data the chemical composition of the aboveground and underground parts of
F. karelinii has not been studied, we have begun a preliminary study of the flavonoid composition. A com-
parative analysis of water-alcohol extracts allowed establishing the qualitative composition of phenolic sub-
stances in all studied samples and it is almost the same. By two-dimensional paper chromatography and us-
ing various solvent systems revealed 3 substances of phenolic nature. According to the location of the spots
on the chromatogram the substances were tentatively classified as biglycosides of flavonoids. The content of
flavonoids was determined in the range of 0.7-1.03 % on air dried weight.

The content of alkaloids varied within 0.73-1.23 % on air dried weight, while according to some liter-
ary sources, the content of the total alkaloids for species of this genus varies from 0.15 to 1.77 % [23].

Determination of the amino and fatty acids content in the studied samples growing in the territory of
southeast Kazakhstan is being investigated for the first time. As a result of the study 13 amino acids and 9
substances of the lipid form (fatty acids and their ethyl esters) were identified (Tables 2, 3).

Table 2
The content of amino acids in the studied samples of Fritillaria karelinii
Amino acids Kapshagai population Bogeti population Ili population
Arginine 0.990 0.632 1.859
Lysine 0.134 0.175 0.351
Tyrosine 0.076 0.126 0.268
Phenylalanine 0.169 0.165 0.330
Histidine 0.078 0.116 0.087
Leucine + Isoleucine 0.118 0.174 0.372
Methionine 0.060 0.047 0.058
Valine 0.120 0.298 0.351
Proline 0.124 0.193 0.475
Threonine 0.144 0.228 0.330
Serene 0.134 0.161 0.289
Alanine 0.099 0.140 0.310
Glycine 0.132 0.116 0.268
Table 3
Content of fatty acids in Fritillaria karelinii bulbs (% of air dried weight)
Fatty acids Kapshagai population Bogeti population Ili population
Caproic acid (Ce:0) 0.2 0.39 0.25
Palmitic acid (C16:0) 4.7 5.65 4.59
Stearic acid (Cis:0) 0.8 0.67 0.42
Oleic acid (Cis:1) 14 1.79 1.19
Linoleic acid (Ci5:2) 35 5.99 5.12
Ethyl ester of palmitic acid 10.4 5.49 4.80
Ethyl ester of stearic acid 2.6 1.25 0.99
Ethyl ester of linoleic acid 10.6 5.74 3.92
Docosanoic acid ethyl ester 4.1 2.39 2.04

There is a correlation in the quantitative content of arginine (maximum) and methionine (minimum) out
of the 13 amino acids found in the bulbs of the three samples studied. The Ili samples quantitatively differ
from the other two populations by accumulation of the identified amino acids. For example, arginine, proline
(0.475), leucine (0.372), lysine, valine, phenyl, threonine, and alanine (0.351-0.31), methionine and histidine
predominate — less than 0.1 %.

The samples from Bogeti population contained amino acids: valine, threonine, and proline, the content
of which varies from 0.298-0.193 %, and the content of lysine, leucine, phenylalanine, and serine vary from
0.175-0.161 %. The rest of the identified amino acids have content below 0.15 % (Table 2).

Three saturated and two unsaturated fatty acids as well as their ethyl derivatives were found in the stud-
ied plant raw material (Table 3). The content of saturated fatty acids (caproic and stearic) is more than 0.2 %,
while palmitic in three studied plant samples significantly exceeds (4.6-5.65 %).
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Linoleic (3.5-5.99 %) and oleic (1.19-1.79 %) unsaturated fatty acids were identified. It should be not-
ed that the content of ethyl derivatives of the above-mentioned acids correlates with the data of their acids
themselves notably the values of palmitic acid ethyl ester (4.8-10.4 %) and linoleic acid ethyl ester (3.92—
10.6 %).

Conclusion

Thus, the primary phytochemical screening of F. karelinii bulbs made it possible to identify and quanti-
fy the content of amino and fatty acids, alkaloids, and phenolic substances (flavonoids). The peculiarities of
the accumulation of amino acids and fatty acids depending on the place of growth have been established.
Differences have been established in the accumulation of individual substances between populations.
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A. Typcenb6aii, XK. K. Kapxayoekosa, H.I'. 'ememxuena

Fritillaria karelinii (Fisch. ex D. Don) Baker kazakcTaHAbIK TYpPiHiH
(pUTOXMMUSJIBIK 3epTTeYi

Makanaga Anmatbl OOJBICBIHBIH OPTYpii MOMyJSUMsIIapbiHaH >kuHanraH Liliaceae Juss. TYKBIMBIHBIH
Fritillaria karelinii (Fisch. ex D. Don) Baker (cun. Rhinopetalum karelinii Fisch. ex D. Don) mus3ibIFbIHbIH
GacTankpl (UTOXUMHSUIBIK Tanpaybl GepinreH. Cy-CIHMPT CBHIFBIHABUIAPBIHBIH CANBICTHIPMAIBl TaNAaysl de-
HOJJIBIK CHIATTarbl YII 3aTThl aHBIKTayFa, (pIABOHOMATAPABIH CAHABIK KypaMbIH (a.K.Im. OoibmHma 0,7—
1,03 % apanbIFbiHAQ) JKOHE KeiOip 6acka GHOJOTHSIBIK OelceHi 3aTTapAbl (AIKATOUATAP, aMUH KBIIIKBLI-
Jlapbl, OPTaHUKAIBIK KBIIKBUIAP) aHBIKTayFa MYMKIHAIK Oepai. KazakcTaHHBIH OHTYCTIK-IIBIFBICHIHIA ©CE-
TiH, 3epTTENTCH YATUIEpAeTi aMUH jKOHE Mail KbIIIKBUIIAPBIHBIH KYpaMbl ajlFall peT 3ePTTENIl OTHIP. 3epTTey
HoTKeciHae 13 amuH )oHe 9 Mall KBIIKBUIOAPHl aHBIKTANABL. YII 3epTTENreH YATIHIH MUS3MIBIKTaphIHIA
aHbIKTaIFaH 13 aMWMH KHIIIKBUIBIHBIH aprHHUH (MaKkCHMMyM) MEH METHOHHMHHIH (MHHHMYM) CaHIBIK Kypa-
MBIHJa Koppessinus Gap. [ine ynrinepi 6acka ekeyiHeH aHBIKTaIFaH aMAHKBIIIKBULIAPEIHBIH )KUHAKTATY TeH-
JCHIMSCHI OOMBIHINA CAaH/BIK JKaFbIHAH epeKIIeeHe i, MbIcaibl, apruaug, npoiuH (0,475), neiun (0,372),
JIM3WH, BaJuH, peHm, TpeonuH xone ananuH (0,351-0,31), metronun meH ructunud 0,1 %-aan a3. bereri
MOMyJISIIKS YITIAEpiHAe Keleci aMUHKBIIIKBUIAAP TaObUIABI: BaJIWH, TPEOHUH XKOHE MPONUH, ONApIbIH MeJ-
mepi 0,298-0,193 % apanbiFbiHAa, ajl JW3HH, JCHIMH, (eHunanaHuH xoHe cepuH memmuepi 0,175-0,161 %
apaibIFpIHA Ke3aeceni. Kanran aMHHKBIIKBUIIAPEIHEIH KypaMsel 0,15 %-nan ToMeH.

Kinm ce30ep: Fritillaria karelinii mus3msiesl, GUTOXUMHSIIBIK TAIAAY, AMHH KOHE Mail KBIIIKBUIIAPHI, CaH-
JBIK KYPaMbl.

A. Typcoin6ait, XK.K. Kapxay6ekosa, H.I'. 'emenxueBa

K ¢puroxumuyeckomy u3yueHHI0 Kazaxcranckoro Buaa Fritillaria karelinii
(Fisch. ex D. Don) Baker

B crartee mpuBemeHBI pe3ylbTaThl MEPBUYHOrO (puroxumudeckoro anammsa maykosun Fritillaria karelinii
(Fisch. ex D. Don) Baker (cun. Rhinopetalum karelinii Fisch. ex D. Don) u3 cem. Liliaceae Juss., cobpauusix
W3 Pa3HBIX MOMYJSIHKA ATMaTHHCKOH o0nacTi. CpaBHUTENBHBIN aHATII3 BOAHO-CIIUPTOBBIX W3BJICUCHUH 1103~
BOJIMJI BBISIBUTBH TPH TPYIIIBI BELIECTB (DeHOTBHOM NMPHUPOJIBI, ONPEACIUTH KOJINYECTBEHHOE coslepkanune (iia-
BoHOM 0B (B mpenenax 0,7-1,03 % B mepecuere Ha BO3AYIIHO-CYXOi BeC) U HEKOTOPBIX IPYTHX OHOJIOTHYC-
CKHM aKTHMBHBIX BEIIECTB (AJKaJIOHMIOB, aMUHOKHCIIOT, OpraHnyeckux kuciot). CozpepkaHue aMHHO- M JKUP-
HBIX KUCIIOT B HCCIEyeMbIX o0pasiax, NpON3pacTarolIUX Ha TePPUTOPHH I0ro-BocToka KaszaxcraHna, nccre-
JIOBaHBI BIepBbIe. B pe3yinbrare BBISBICHB M MASHTH(GUIMPOBaHBI 13 aMuHO- U 9 KUPHBIX KucioT. 13 13
AMHHOKHCJIOT, Hali/ICHHBIX B JIYKOBHIAX, BBISBICHA KOPPEISILHUS O KOJMYECTBEHHOMY COJEPKAHUIO apru-
HUHA (MaKCHMyM) H METHOHWHA (MHHHMYM) B TpeX HccieqyeMbix oOpasmax. Mmmiickne oOpasmbl Kommde-
CTBEHHO OTJIMYAIOTCS OT JBYX JPYIUX, XapaKTePU3YIOTCS TCHICHIIMEH HAKOIUICHUS BBISBICHHBIX aMHHOKHC-
JIOT, TaK, HAIPUMeEp, TOoclie apruHnHa npeBammpyet npoiuH (0,475 %), neitun (0,372), mu3uH, BamuH, ¢e-
Hu, TpeoHuH u ananuH (0,351-0,31), mernonun u ructuand — MeHee 0,1 %. Y o06pa3uoB boretnHckoii mo-
yJsInuu O6Hapy)l(eH]>I AMHWHOKHUCIJIOTHI: BAJINH, TDEOHUH U ITPOJIMH, COACPIKAHUE KOTOPBIX BApbUPYET B IIpe-
nenax 0,298-0,193 %, a coxepkaHue JTH3HHA, JCHIIMHA, (EHWIANAaHMHA W CepuHa — B mpeaenax 0,175—
0,161 %. Y ocTanbHBIX HACHTHHUITUPOBAHHBIX AMUHOKUCIIOT cozepskanue ke 0,15 %.

Knioueswie cnosa: nyxosuust Fritillaria karelinii, huroxumudeckuii aHai3, aMHHO- U JKHPHBIE KHCIIOTHI, KO-
JINYECTBEHHOE COJEPKaHNUe.
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Ka3zaxcranckue MmonyJsllu OAyBaHYUKa KOK-Carboi3
(Taraxacum kok-saghyz L.E. Rodin)

Kasaxcranckue momymsiniu Taraxacum kok-saghyz ¢ 1932 rogaa, yxe 90 sier, CIy>Kar HCTOYHHKOM CEMSH
IUIS. OTEYECTBEHHBIX M 3apYOEKHBIX HAYYHBIX IHEHTPOB, MPOTPAMM M TPOMBINIICHHOTO HCIOIb30BAHUS. T.
kok-saghyz Bxmouen B Kpachyto kuury KasaxcraHa, HEOOXOAMMBI MEpBI IO OXPaHE 3TOTO PEIKOro, 3HIC-
MHYHOTO Buja. L{eab 0030pHOM cTaTh — HPEIOCTABUTh HH(POPMAIIUIO O COCTOSHUH Ka3aXCTAHCKHX IMOIMY-
asumit T. kok-saghyz, o mpenokeHusIX Mo UX COXPaHEHUIO U HCIOJIb30BaHu0. BriepBbie 0600MICHBI JaHHbBIC
UccleoBaHnit  KasaxcraHckux nomyssitumit T. kKok-saghyz npouwtoro Beka (JI.E. Pomun, 1932; A 1. Yepen-
koB, 1934; C.1O. Jlummmuw, 1953; K. Mein6aes, 1946; JI.E. ®ununnos, 1953) u XXI Beka (H.M. Myxurtau-
HOB ¢ co0aBT., 2015; Jan Kirschner u Peter van Dijk, 2013; K.P. Yreymun, U.O. Baiitymun, 2017). IIpeacras-
JICHHBIC MaTepHabl 00OCHOBBIBAIOT —II€IECOO0Pa3HOCTh OpraHm3aimy in Situ monesoro renbanka T. kok-
saghyz. In situ moseBoii ren6ank T. kok-saghyz — 510 BHenpsiemast TeXHOJIOTHYECKas HHHOBAIIUS, 0Deceyr-
BAMOIass COXPAaHCHHE M HCIOJb30BaHHE Ka3aXxCTAHCKUX TeHETHYeCKHX pecypcoB T. Kok-saghyz, cmoco6
OXpaHbl ATOr0 PEIKOro BHIa, BKIOUeHHOTO B KpacHyto kuury. [lins mnomydenus cemsiH T. kok-saghyz we
HY’)KHO TMOJTy4aTh CICHHAIbHbIC Pa3pelIeHuUsI [UIs JOCTyIa ero B in Situ neHonomyssiiun. IToCKONBKY Co3/1aH
in situ monesoit renbank, T. kok-saghyz, crieruansHo Kak MCTOYHUK DIIMTHBIX CEMSH, HEOOXOIUM YISl T10-
TIOJIHCHMSI Ka3aXCTAHCKUX U 3apyOeKHBIX €X SitU TeHOaHKOB, HCCIIeNOBATEIbCKUX, CENEKIMOHHBIX IPOrPaMM
U IpYTUX NOTpeOuTeneil. ABTOpOM MpeACTaBlICH 0030p JIUTEPaTypHBIX U COOCTBEHHBIX JaHHBIX O Ka3aXCTaH-
ckux nomyisiusax T. kok-saghyz B ycnoBusix in Situ: apeasn, KiuMmar, MoYBBI, YHCICHHOCTH, BO3pAcTHAs
CTPYKTypa MOy, INIOTHOCTE, MOPHOMETPHIECKHIE TOKA3aTENH.

Knioueswie cnosa: T. kok-saghyz, apeai, momyisiuu, KIMMaT, TIOYBbI, YHCIEHHOCTD, IUIOTHOCTS, iN SitU reH-
OaHK.

Beeoenue

OnyBanunk kok-carbi3 (Taraxacum kok-saghyz L.E. Rodin) — sHaeMuK MEXrOpHBIX MOJNUH TSHB-
[lans. Kak npoayleHT BBICOKOKaYeCTBEHHOTo Kayuyka, 1. Kok-saghyz oOmienpu3HaH mepcreKTHBHOM cellb-
CKOXO3SIICTBEHHOM KYJITYPOH JJIsl BO3JENIBIBAHUS B 30HE YMEPEHHOI'0 KIMMaTa, Tlie TPaauLHMOHHBIH Mpo-
IOYIEHT KaydyKa, Tporrueckoe aepeBo reses (Hevea brasiliensis (Willd. ex A. Juss.) ve mpmwxkusaercst [1].

ITpobsema kasaxcranckux momymsmuit T. kok-saghyz 3akmrouaercs B cnenyromem. Heobxomumo obec-
neunTh ceMeHamu 1. Kok-saghyz kazaxcraHckue u 3apyOexHbie €X Situ reHOaHKH, HCCIIeI0BaTEIbCKHE, Ce-
JIEKIIMOHHBIE TIPOrpaMMBbl, (hepMepcKre X03gicTBa. BMecTe ¢ 3TUM HEOOXOMMO ONPENENIUTh MEPOTIPHSTHUS
1o OXpaHe momyJsiuid peakoro Buma T. kok-saghyz, Bkitouennoro B Kpacuyto kuury Kasaxcrana. To ects,
npuMeHuTensHO K T. Kok-saghyz Heo6xoanMo BBIMONHUT ToN0keHHe KOHBEHIIMH 0 OHOJIOTHYECKOM pa3-
HooOpasun. Cratbsi 8. Coxpanenue in situ. Jlorosapusaromasics Cropona (a umeHHo — Kazaxcran): i)
CTPEMHTCS CO3/]aBaTh YCIOBHsI, HEOOXOUMBIE JII 00ECTIeYeHNs] COBMECTHMOCTH CYIIECTBYIOIIUX CIIOCOO0B
HCTOJIb30BaHMs C COXpaHEHHEM OMOJOrMYECKOTO PasHOO0pasusi U yCTOWYHMBBIM HCIIOJIB30BAaHUEM €TI0 KOM-
TOHEHTOB [2].

Tonbko B 1932 1 1933 rr. 06110 coOpaHo 4247 KT ceMsiH KOK-Carbi3a B 30HE €ro eCTECTBEHHOTO apeaa
[3].

B mocnemyromue roapl BeICOKast 4yBCTBUTEIbHOCTH 1. KOK-saghyz k aHTpomoreHHOMY BO3JEHCTBHIO,
HU3KHE TEMIbl U JUIUTENBHBIN MEPHOJl CAaMOBOCIPOM3BOJICTBA 3aTPY/IHSIIN €CTECTBEHHOE BO30OHOBIICHHE
momyJIsiiuid Kok-careiza u B 1981 1. T. kok-saghyz 6sut Brmrouen B Kpacuyro kaury Kazaxckoit CCP oz pe-
akueid b.A. beikosa [4]. Kpacnas kaura Kasaxcrana Ovina nepeusgana B 2014 1. nog penakuuei M.O. baii-
TynuHa [5]. 3akmroueHneM aBTopoB Kpachoii kuuru Kazaxcrana sBisieTcsi HEOOXOJUMOCTD MPOBEACHUS Me-
pONpUSITHIL 17151 coXxpaHeHus penkoro Buaa Taraxacum kok-saghyz L.E. Rodin [4, 5].

Iens 0630pa — MpeaocTaBUTh WHAOOPMAIIMIO O COCTOSIHUHM KasaxCTaHCKuX momyismuii T. kok-saghyz
(apean, kIMMAaT, TOYBbI, YUCIEHHOCTD, BO3pPACTHASI CTPYKTYpa HOMYJISIIKHN, TUIOTHOCTh, MOP(GOMETPHUUECKHUE
MOKAa3aTeNn), O MPEIOKEHUSIX 10 UX COXPAHEHUIO M UCTIONIb30BAHUIO.
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OcHnoenas wacmo

Kok-carsi3 (Taraxacum kok-saghyz L.E.Rodin) — mHoronetHee, TpaBsiHuCTOE pacTenue poaa OqyBaH-
quk (Taraxacum Wigg.) cemeiictBa ActpoBsie (Asteraceae Cass.), HICTOYHHK BHICOKOKaYE€CTBEHHOTO Kaydy-
Ka, SHIeMUK MexXropHbix aonuH Tsue-llaus. T. kok-saghyz obmienpusHan nepcneKTUBHOM CebCKOXO03sTi-
CTBEHHOMH KYJIBbTYPOH IJIs1 BO3/ICNIBIBAHMS B 30HE YMEPEHHOTO KIMMATa.

Kak MCTOYHHMK BBICOKOKaYEeCTBEHHOTO Kay4uyka, T. KOk-saghyz Obi1 otkpeiT B 1931 1. mpu coaeiicTBun
konxo3Huka B. CnuBayenko OorannkoM bortannmueckoro mncrutyra AH CCCP JLE. PoaunbiM, BO3riiaB-
JISIBIIIAM KETMEHCKYIO DKCIIEAMIINIO Mo mepecMoTpy ¢uiopsl CoBerckoro Coro3a Ha KaydyKOHOCHOCTE [6—8].
OcHoOBHBIE pabOTHI 10 BcecTopoHHeMy u3yueHuto T. kKok-saghyz mposerna B 1932 r. crienuanbHas SKCIEAN-
¥, CHapsDKeHHas IHCTUTYTOM Kaydyka 1 TpecToM «KaydyKoHOCY»; SKCTIe IS paboTana B apease HOBOTO
pactenus noa pykosojctBoMm C.1O. Jlummuna [3].

T. kok-saghyz B ycioBusx in Situ — 3TO TpaBSHHCTOE pacTEHHE, BHICOTOM I[BETOHOCA OT 4—5 10 12 cMm.
JIucTest 00pa3yloT paciIacTaHHYIO 10 3eMJIE PO3ETKY auameTpom 1o 10 cM, CHASIITYI0 Ha YTOIIIEHHOW KOp-
HeBoH mielike. Po3eTka U3 MHOTOYHMCIICHHBIX CH3BIX, TONBIX JHCTHEB, BAPHUPYIOLINX O pa3MepaM u (opme:
JIOTIATYaThIX, OOpaTHO-IHIICBUIHBIX, IINPOKO-TAHIETHBIX, OT LENbHO-KpalHUX A0 BBIEMUYATO-3yOUaThIX U
JaXke CTPYTOBHIHBIX-HaApe3aHHbIX. KOpeHb cTepKHEeBOW ¢ MHOTOUYHMCICHHBIMU NIPUAATOYHBIMI KOPEIIKaMH,
MOKPBIT YepHOH min Oypoit kopoi. [lpu HammoMe KOpbl U OYUILEHUH HAPY>KHOTO CJI0Sl MPOOKH SICHO 3aMeT-
HBI JTACTUYHBIC HUTH Kay4dyka (puc. 1).

T. kok-saghyz npezacrasisier moauMopHbIi BUI, OCOOCHHO MO GopMe, MIMPUHE U HAIPE3aHHOCTH JIH-
cteeB. OJiHAKO GOPMBI ITH BeCbMa HEMOCTOSIHHBL. Boienenst skotunsl T. kok-saghyz: kcepomopdHsiit, ruj-
pomMopdHBIit U cpeaHuil MeXIy HUMH Me3oMopdHbIid. T. KOk-saghyz npencraBiser MOJIOIO0H Mporpeccupy-
FOIIMHA SHACMUYHBIN BUL [ 3].

WnrepecHo 3akmoyeHue T. MpiHOaeBa, coriacHo KOTOpOMY, MHOTourcieHHble Onuskue T. kok-saghyz
BUJBI U3 POJia OyBaHYMKOB (BeChbMa paclpoCTpaHEHHbIE B MUPE COPHSKHU, BCTPEUAIOIINECS B CAMBIX Pa3HO-
00pa3HBIX YCIOBHIX) HE 00JIafal0T CIOCOOHOCTHIO 00Pa30BhIBATH KAYUYK B CKOJILKO-HUOY/Ib 3HAYHTEILHBIX
konuvecTBax. CienoBaTeNbHO, ECTECTBEHHbIC YCIIOBHUs PailoHOB, e B Hactosiee Bpems T. kKok-saghyz B
JIOBOJIHO OOJIBIIOM KOJHMYECTBE MPOU3PACTET B AUKOM BHJE, SIBISIETCS CPEllON, onpeAenuBIIei GopMupo-
BaHHE OCHOBHBIX OMOJIOTMUYECKHUX CBOMCTB, oTnuuaromux 1. Kok-saghyz ot ero copoauueii [9].

Teppuropusi, B KoTopyto Bxoaut apean T. kok-saghyz, paBua npumepno 5-8 Teic. kKM%, OmHako 6osb-
I1asi YacTh ATOW TEPPUTOPUH XapaKTEPU3YeTCsl MOYBEHHBIMU Pa3HOCTSIMH M PACTUTEIBHOCTHIO, HCKITIOYAI0-
el BO3MOXKHOCTB cymiectBoBanus T. kok-saghyz. Ilo mpexnum maHHbIM Tpecta «KaydykoHoc», ecte-
crBeHHBIMH 3apocisimu T. kok-saghyz 3ausTo okoso 2000 ra. Apean T. kok-saghyz cBsizan MeXTrOpHBIME J10-
muHamMu Boctounoro Tsup-lllans, pacnonoxenHeiMu B Kerenbckom paifone — Ha Tekecckoi, Cap-
xacckol, Kerenbckoit, Kapkapunckoit, Yenapicyiickoit 1 Ammnbl qonuHax (puc. 2). Husmei Toukol, Ha
KOTOpOIi pacrosaraeTrcst KOK-carbi3, apisieTcst Beicota 1 850 M Hax ypoBHeM Mopsi, Beiciieit — 2 100 M Han
ypoBHeM Mop4 [3].

[lo coBpemenHbIM naHHbIM HMHCTUTyTa OMONoruu u OuorexHonoruu pactenui, Anmatsl (K.P. Yre-
yIIMH), HU3IIEH TOYKOM, Ha KOTOpPO# pacmosaraercst T. Kok-saghyz, semsercs Beicota 1 794 M, BhICHICH —
1975 M Hag ypoBHEM MOpsI.
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KasaxcTtaHckue nonynaumMm oaoyBaH4YMKa KOK-carbl3. ..

f g
a — BBICOTA I[BETOHOCA 110 5 cM; b — 1m0 12 cm; ¢ — mmpuna posetku 10 10 cm; d — po3eTka U3 MHOTO-
YHCJICHHBIX JINCTHEB, BAPBHPYIOIIUX 10 pa3Mepam U hopme; f —KOpeHb cTepiKHEBOH ¢ MHOTOUUCICHHBIMH
MPUIATOUYHBIMHU KOPELIKaMH, IOKPHIT YEPHOI KOPOii; § — MPHU HAIJIOME KOPBI M OYHILIEHUH HAPYKHOTO CIIOS
POOKH SICHO 3aMETHBI HJIACTHYHBIC HUTH KaydyKa

Pucynok 1. T. kok-saghyz B ycmosusix in situ, monymsiimu «Conenoe o3epo», 2022 .
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Pucynok 2. O61acTh pacnpoCTpaHeHHs KOK-carbi3a (KUpHAs H3BUIINCTASI JIMHU )

Kimumar 30HbI ecTecTBeHHOTo mpouspactanus 1. kok-saghyz xapakrepusyercsi 3HAYMTEIBHBIMU KOJIe-
OaHMSIMU METEPEOJOTHUECKUX (haKTOPOB M SBISETCS] TOPHBIM, PE3KO KOHTHHEHTAIbHbIM. CaMasi Teruias mo-
rojia 110 MecsaMm H B 1iesoM B KazaxcraHne cTouT B UioHe, Hioje, aBrycte 19-22°C. [Ipu aToM HauMeHbIINe
TEeMITepaTypbl OKPYXKAIOIIEro BO3AyXa OTMEUarTcs B jaekadpe, sHBape, ¢espane ot —7 mo —14°C (world-
weather.ruspogoda/kazakhstan/kegen/2021/).

Haubonee nox/yiuBbIe MEPUOIBI Mail, HIOHB, WIONb, Koraa 3a 20 aHel Beimaaaet 10 65,44 MM ocalkoB
(pogoda.365c.ruskazakhstan/kegen/po_mesyacam). B aBrycre, ceHntsiope, oktsaOpe Habmogaercs 3acyxa, 1.
kok-saghyz yxoaut Ha mokoii. [lepBblii CHEr BbINaAacT B cepeinHe WM KOHIE OKTsAOpst. CHEroBoi MoKpoB
MOIIHBIA U YCTAHABIMBACTCS B IEPBOM MOJOBUHE HOsOps. BeceHHee TasHMe CHera HaYMHACTCSI C KOHIA
MapTa MecsIa.

OcHoBHEIM (akTopoMm pacrpeneneaus 1. Kok-saghyz na muromamu ero apeana sSBIstOTCS OUBHI. T. KOK-
saghyz pacripocTpaHeH Ha HHTPa30HAIBHBIX THAPOTECHHBIX, IUIOOPOIHBIX TOYBAX, B BUJIE OojIee I MeHee
KPYIHBIX 3apOCIieil, BXOIAIIMX B KOMIUICKC, CIIATAIOIINIA CyXOCTEIHOM MOsIC, Kya OTHOCSITCS BCE JIOJIHHBI,
SIBJISTFONIIMECST apeajioM Hallero KaydykoHoca. Bce 1ouBsl moj ectecTBeHHbIME 1eHO3amu 1. Kok-saghyz 3a-
COJICHBI, TIPU CTETICHH 3aCOJICHHOCTH, BapbUPYIOIEH OT Jonel npoueHTa 10 5—6 %. B Gonbineli cBoeit yactu
OHH OTHOCSITCS K JIyTOBBIM IL[EJIOYHBIM COJIOHYAKaM M OTYaCTH — COJIOHYAKaM CyXOil CTeNH CYTIIMHUCTOrO
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MEXaHHUUYECKOT'0 COCTaBa BIUIOThH A0 IyXJbIX, a TAKKe TPYOOCKENIETHBIX, PACIIONIOKEHHBIX Y COJEHBIX KITIO-
yeit. He cBolictBenHbI T. kOk-saghyz TemHbIe cepo3eMbl, pa3iIndHble MOKPbIE OOJIOTHCTBIC MOYBBI, YePHO3E-
MOBHJHBIE IIOYBBI, 3aJIeTaloIlIye 0 JHUIIAM OajJOYHBIX MOHM)KEHHUH, IpyOOCKENeTHBIE, PACIIONOKCHHBIE Y
MPECHBIX KIIFOUYCH, TAaKbIPhI U MECTPOLBETHBIC TIINHBI [7—12].

Cospemennoe, B XXI Beke, cocrosiHue momysiuii T. KOK-saghyz mpencraBuiu ka3axcranckue 6ota-
uukn H.M. Myxutaunos, A.A. AmetoB, A. blasipsic, K.T. A6uakymnosa (KasHY uwm.ans-®apabu , Anma-
t1), M.O. Baiitynun (MHCTHTYT OOTaHMKM W (UTOMHTPOAYKIMH, AJIMAThl) M 3apyOeKHBbIE ydeHble Jan
Kirschner u Peter van Dijk ¢ coaBropamu B pamkax npoekra EBponeiickoro coroza (EU-PEARLS, Institute
of Botany ASCR Czech Republic).

CornacHo nIpoBeIeHHOMY Ka3axcTaHCKUMH OoTtaHukaMu H.M. MyXUTAHHOBBIM C COaBTOpPaMH, aHAIU3Y
YHUCJIICHHOCTH W BO3PAaCTHOW CTPYKTYpbl momyisituid T. KOK-Saghyz B BO3pacTHOM CHEKTpe MOIMyJsIuit
Tyskomb (Conenoe o3epo), Texec, Capprkas, MAKCHMYM MPHUXOTUTCS HA BUPTUHWIBHBIE 0COOM — COOTBET-
ctBeHHO 63,2, 74,7 u 83,8 % . Buprunpapie 0cobu — 3TO B3pOCIBIE BETETATUBHBIE PACTEHHS C TUITHYHBIMA
4epTaMu XKU3HEHHOW (OPMBI, COOTBETCTBYIOT F€HEPATUBHOMY COCTOSIHHIO, HO T€HEpaTHBHBIC OpraHbl OT-
cyTcTBYIOT. OCOOM I0BEHUIILHOTO, CTAPOT0 T€HEPATUBHOTO U CyOCEHMIBHBIX COCTOSIHUM BCTPEYATUCh TpaK-
TUYECKU B €AMHUYHBIX JK3EMIULIPAX, IOATOMY UX OMOMETpUUYECKHE apaMeTphl He yUUThIBaIHCh. CeHMIb-
HBIE 0COOHM OTCYTCTBOBAJIH BO BCEX TOMYIISIIHUSX.

Ananu3 mwiotHocT nomyssinuit T. Kok-saghyz mokasan, uyTo HamOosbInas MIOTHOCTh ocobeit T. Kok-
saghyz 6w11a oTMeuena B onysauuu Capeikas (47,1 mr/m?). TlnotHocTs nomymsimuii Tyskons u Tekec Oblia
HPHUMEPHO OJMHAKOBAs M cocTaBysia 42,2 u 42,7 mrt/m? cooTBeTcTBEeHHO [13].

AHanu3 MOphOMETPHUYSCKUX MapaMeTPOB IMOKa3ajl, YTO B UMMATYPHOM COCTOSIHUM BbICOTa ocoOeii T.
kok-saghyz nocturana 0,5 cm, guameTp KpoHBI cocTaBsul 10 1,2—1,7 M, KOJIHYECTBO JIMCTHEB COCTABIISIIO
2-3. B BUPTMHUILHOM COCTOSIHMY BBICOTA PACTEHHUN YBEIMYMIIACH HE3HAYUTENBHO U cocTaBmsiia 1,0-2,0 cm,
IuaMeTp KpoHbl Bo3poc u gocturai 4,0—-6,0 cM, BO3pociio U KOIHYECTBO JUCThEB 10 4—12 B menom. [ng
MOJIOZIBIX TeHepaTuBHbBIX ocobei T. kok-saghyz xapakrepHo mosiBnenne 1—2 HBETOHOCOB JUTHHOM OT 2,5 /10
12,0 cM, BbICOTa pacTeHUN Bo3pacTaeT 10 3—5 cM, [uaMeTp KpOoHbI Takxke yBenuuusaetcs 10 5,8—10,0 cm, a
KOJINYECTBO JIMCTHEB MPAKTHUECKU HEe M3MEHsieTcsl U cocTaBisieT 9—11. B cpennereHepaTiBHOM BO3pacTHOM
coctosiaum y ocobeii T.Kok-saghyz xoiuecTBO IIBETOHOCOB YBEIMYMBACTCS 10 5—7, BHICOTA pacTEeHHUH — JI0
7—8 cM, IuaMeTp KPOHBI M KOJIMUYECTBO JINCTHEB U3MEHSIOTCSI HE3HAYUTENBHO. J[IMHa 1IBETOHOCOB OCTaeTCs
MIPUMEPHO TaKOH k€, KaK U B MOJIOJIOM I'€HEPAaTUBHOM COCTOSIHUH.

Takum 06pa3oM, B MPUPOAHBIX HOMYJISIIUSAX TP TIEPEX0Jie OT MMMATYPHOTO K BUPTHHWIBHOMY COCTO-
siHHIO BbicoTa ocobeit T. Kok-saghyz yBemnumBaeTcst HE3HAUYUTENILHO, HO TIPH 3TOM CYI[ECTBEHHO BBIPACTACT
KOJIMYECTBO  JIUCTBEB M MX Pa3Mepbl, B CBA3U C YEM YBEJIMYMBACTCS M AUAMETP KPOHBI. B reHepaTuBHBIN
MEPUO/] 3HAYUTENBHO YBEIMYMBAIOTCS BHICOTA PACTEHHH, TMAMETP MX KPOHBI, TIOSBIISIOTCS IBETOHOCHI, KO-
JIUYECTBO KOTOPBIX BO3PACTAET K CpeJHe-TeHEPATHBHOMY COCTOSIHUIO. [Ipr 3TOM BBICOTa IIBETOHOCOB M KO-
JIMYECTBO JINCTHEB MIPAKTUUECKU HE MEHSIOTCSA. V3-32 e AMHUYHOTO HAaXOKACHUS IOBEHWIBHBIX, CTAPbIX TeHE-
PaTUBHBIX, CyOCEHMIBHBIX 0c0o0el MX apaMeTphbl He yUYUTHIBAIHCH [ 14].

3apybexnbie ydaensie Jan Kirschner u Peter van Dijk ¢ coaBTopamu B pamkax npoekta EBponeiickoro
coroza (EU-PEARLS) B 2010 r. uccnenoBanu kazaxcranckue momyssiun T. kok-saghyz [15]. B tabmwie
HIDKE TPEICTABIICHA YHCICHHOCTD JIBAJIIATH BOCBMHU KazaxcTaHCKUX nomyssinuit T. Kok-saghyz.

OOpararoT Ha ce0si BHUMaHUE JerpaupyroIine MalovYnclieHHbIe momyJsiuun 1. Kok-saghyz: Ne 28 (<
100), Ne 19 (100), Ne 14 (<10), Ne 11 (100). HeoOx0auMO MPUHATH MEPBI TI0 BOCCTAHOBJICHHIO, PacIIUpe-
HHIO Jerpaaupyromux nomyssiuid T. kok-saghyz. Cnexyer nposectu coop cemsiH T. kok-saghyz, mosiyuuts
paccaay U TPOBECTH IMOCAAKY paccajbl B JICrpaJupyrOIIUe NOMYJSIIAN. DTH MEPONPHUITUSL OYyIYT CIYKUTh
MPEIMETOM CIICIYIONIUX MPOEKTOB, padboT MHCTUTYTA OMOJIOTMH M OMOTEXHOJIOIMH PACTEHUM, AJIMATHI.

Heo6x01MM0O OTMETHTb, YTO 3HAYUTENbHBIH ypoH momysuusiM T. Kok-saghyz nHanecen B mpomuuiom Be-
ke. B CCCP T. kok-saghyz Bo3nesnsiBaiics B mipokoM Macirade. C TpHALATHIX O MATHIECATBIE TOJBI TIPO-
IIJIOrO BeKa 3aroTOBKH ceMsiH U KopHs T. Kok-saghyz ocymiecTBIsUIMCh HA TEPPUTOPHU €T0 €CTECTBEHHOTO
apeana B Kazaxcrane. [lepBrbiii cOOp ceMsiH B €CTECTBEHHBIX 3apOCiisiX oprann3oBad B 1932 r., Obwio cobpa-
HOo 1 837 xr cemsH. Bropoii coop B 1933 1., nan 2410 kr. ITUMHU ceMSHKaM#, COOPaHHBIMH B 3aPOCIISIX, OBLT
mauat moces T. kok-saghyz ma mmanTanusax ¢ ocenn 1932 r. Ha mromaan 790 ra [16].
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Tabnumna
MecTHOCTH MPOM3PACTAHNS H KOJIMYECTBO 0codeii B monmyasiusx 1. Kok-saghyz
Ne HasBanue mectHOCTH BeicoTa Hax YHCIeHHOCTD, [T
ypOBHEM
MOpsi, M
A. Tekec bacceiin
1 OiikanH, 4—5 KM K I0r0-BOCTOKY 0T cena Tekec 1760 5,000
2 Ceio Tekec, 1 kM Ha ceBep 1780 3,000
3 Ceno Kaitnap , 1 kM Ha tor 1830 1,000
B. Bacceiin o3epa CoseHoe 03epo
4 CouieHoe 03epo, ceBepo-3amaiHbIi Oeper 1970 >> 10,000
C. Capoika3 Oacceitn Mexxay ropamu Jlabacer u
Komupmm
5 Ceno Capbika3, Ha OKpanHe celia Ha 3amaj 1920 500
6 Capsixas, 2 KM Ha ceBep 1895 2,000
7 Capsixas, 3 KM Ha ceBep 1880 3,000
8 Mexny pekoii KapaOynak u ceaom Capbikas 1875 >> 10,000
9 Mexny cenom Capbika3 u pexoid Kerenp 1877 5,000
10 Ceno Komupiny, 5 KM Ha Oro-3anaj 1890 3,000
11 Komupiny, Heganeko ot MocTa yepe3 peky KereHb 1862 100
12 Capbixa3s, 4 KM Ha ceBEpO BOCTOK 1905 10,000
13 Capbixkas, 4—5 KM ceBepo BOCTOK 1880 100,000
14 Ceno Kapacas, 1 kM Ha 3aman 1900 <10
15 Kapacas, 0,5 kM Ha ceBepo 3amaj 1925 > 5,000
16 Mexny Kapacax n Capppka3 7 KM Ha CeBEpPO-BOCTOK 1885 1,000
ot Capbikas
17 Mexny CosieHoe 03epo u CapbbKas 1955 100
18 Ot Kapacax 4 kM Ha 10T 1944 500
19 Psimom ¢ mocToM depes peky bombiras Kapacy 1935 100
D. Baccetin Kerenp
20 B cexne Kerens 1845 <10
21 Kerens, 1 KM Ha FOr0-BOCTOK 1835 > 2,000
22 Kerens, 1 kM B cTopony cena boiekcas 1830 >> 10,000
23 Kerenp, 2 KM Ha FOr0-BOCTOK 1828 5,000
24 Kerens, psioM ¢ pekoii, Ha CEBEpO-BOCTOK OT cea 1815 50,000
25 Kerenp, 2 kKM Ha ceBep B CTOpoHY peku KereHp 1820 1,000
26 Kerenp, 4-5 kM Ha CeBep 1807 10,000
27 Mesxay Hoserii Temypiuk u XKamayssr 1805 m > 10,000
28 Kerens, ceep cena 1815 m <100

B mectHocT CapbbKaccKoil TOJMMHBI ObUIM OpraHM30BaHbl IMyHKTHI mpuema cemsiH 1. Kok-saghyz,
MECTHOE HACEJICHHE €KEroJHO cOOMPAao 0 TOHHBI CeMsiH JuKopactyinero T. kok-saghyz mis nepenaun u
OpraHu3allvy IJIaHTalui kayuyykoHoca [3].

B mocnenyromine rofpl  BHICOKask YyBCTBUTENBHOCTH 1. KOK-saghyz k aHTPOIIOreHHOMY BO3JICHCTBHIO,
HHU3KHE TEMITbl U JTUTESIIBHBIN MEPUOJI CAMOBOCIIPOU3BOICTBA 3aTPYIHIIN €CTECTBEHHOE BO30OHOBIICHUE
nomyssinuii T. Kok-saghyz u B 1981 r. T. kok-saghyz 6su1 BritoueH B Kpachyro kaury Kaszaxckoit CCP mog
penakiueit B.A.BeikoBa [4]. KpacHas kuura Kasaxcrana 6puta nepensaana B 2014 r. mox pegaxmnueii 1.0.
baiitynuna [5]. 3axmodennem aBTopoB KpacHoit kauru Kazaxcrana sBisieTcss HE0OXO0IUMOCTE TIPOBEACHUS
MeponpusTHil U1 coxpaneHus peakoro Buna T. kok-saghyz [4, 5].

BaxHO OTMETUTBH, YTO CO BPEMEHH MHOTOJIETHUX WHTEHCHBHBIX M O€CCHCTEMHBIX 3arOTOBOK CEMSH U
kopheit T. kok-saghyz B mpo1iiom Beke — MEpPONPHSTHS 10 BOCCTAHOBJICHUIO U COXPAHCHHUIO MOIYJISIHIA
T. kok-saghyz ne npoBomumuce. B XXI| Beke coxpaHseTcss HEOOXOMMOCTh BOCCTAHOBJICHUSI M COXpaHe-
HUS TPUPOAHBIX momyisituid T. kok-saghyz B Kazaxcrane [17].

VYcraHoBIeHbI clienyromine (HakTopsl, 3aTPYAHSIONINE €CTECTBCHHOE BO30OHOBJICHHE MPHUPOIHBIX I0-
nymsiuid_T. Kok-saghyz.
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Huskas cemennast mpoxaykimsi T. Kok-saghyz B ycrioBusix ecrectBeHHoro apeana. Jlukopactymmii T.
kok-saghyz B ycioBHsIX eCTECTBEHHOTO apeajia B He3HAYMTEIbHOM KOJIMYECTBE IIBETET Ha IIEPBOM IOy KH3-
HH.

B nmepuox maccoBoro nBeteHus T. KOk-Saghyz (MroHp—HIOIB) IPU NOHIKEHUH TemIiepaTypsl 10 —4,5°C
Ha TIOBEPXHOCTH MOYBBI THOHET 110 35 % 1IBETOHOCOB ¢ KOP3UHKAMH.

Jlok b, CHET, rpaJ BO BpeMsl OIIOOTBOPEHHUS OTPHULATEIBHO BIUSIOT HA KAYECTBEHHBIE OCOOCHHOCTH
cemsH T. kok-saghyz, mioanku He 0Opa3yroTcsl.

OtcyrctBue y T. kok-saghyz anemoduniu (mpucrnocoOICHHOCTH PACTEHHH K ONBLICHUIO MyTEeM Iepe-
HOCa [[BETOYHOI1 MbUTBIBI BeTpoM). CeMsioOpa3oBaHUE MPOUCXOAUT B PE3yJIbTaTe HOPMAIBLHOIO OILIOA0TBO-
PEHHSI TIPY TOMOIIH [IEPEKPECTHOTO ONBUICHHUS. Y CTAHOBJICH TaKXKe HEOOJIBIION MPOLCHT CaMOOTIBLICHHUSI.

IMeuena T. kok-saghyz coxpaHnsier cBOIO KHM3HECTIOCOOHOCTH JIMIIL B T€UYCHHE MATH THEW. [IpumepHO
TaKOM K€ CPOK JKM3HECTIOCOOHOCTH ycTaHOBIeH s pbutenr 1. kok-saghyz. Jlist ckpeniBaHuii OrpaHnyYeH-
HOCTB 3TOT'O CPOKa SIBJISIETCS] OTPULATEILHBIM MOMEHTOM, OCOOCHHO I10 OTHOLICHHIO K BUJaM, reorpadude-
CKH M30JIMPOBAHHBIM MEXKIY COOOM MM LIBETYIUM B pa3HbIe MECSIIbI FO/Ia.

[MoneBas BcxoxkecTh ceMsiH T. KOK-saghyz 3HaunTeIbHO BapbUPYET OT YCIOBHM MPOU3PACTAHUS M YacTO
He mpesbimaet 18-27 % [3].

In situ momymnsiumu, ecrecTBeHHbIe 3apociu T. KOK-saghyz, 3acopsoT ManokaydyKoBbIe OyBaHUUKH: T.
brevicorniculatum, ¢ conepxanuem kayuyka % u T. officinale, ¢ conepxanuem kayuyka 0,2 %. U B HacTo-
siiee BpeMsi, ceMeHa, coOpaHHbIe B in Situ momymsitmsix T. kok-saghyz, 3arpsi3HeHsl ApYrUMy BUAMHU OJy-
BaHunKa [18].

B in situ momyssinmsix pactenus omyBanuuka T. kok-saghyz, T. brevicorniculatum, T. officinale menxue
U UX TPYIHO WIM HEBO3MOXKHO Pa3lIW4UTh N0 MopdoiorudeckuM npuszHakam (puc. 3). Ilo mopdonoruye-
CKHM TPHU3HAKaM TU TPU BHIA MOKHO PAa3JIMYUTh B YCIOBHSAX HHTPOAYKIUH, 00OCCIICUMBAIOLINX 3HAYUTEb-
HOE YBEJIMYCHUE MACChl CesHIEB (puc. 4).

Perrennem mpo0OIeMBI 3acopa eCTeCTBEHHBIX 3apocieit T. Kok-saghyz, npyrumu BugaMu oyBaHUHKa, a
TaKKe MpoOJIEMbI OXPaHBI PEAKOrO BHIA SIBJSETCS Opranusanus in Situ mosesoro rendanka T. kok-saghyz,
BBIYHUIICHHOTO OT 3aCOPHBIX BHIOB OJyBaHYMKA.

Pucynok 3. Bumsr omyBanunka (ciea Hanpaso): T. kok-saghyz, T. brevicorniculatum, T. officinale
B in situ momymsiumm T. kok-saghyz
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Pucynok 4. Bunpl ogyBandnka B ycnoBusix uarpoaykuun: 4 — T. kok-saghyz (6 %, kay4yka);
B —T. brevicorniculatum (2 %, xayayka); C — T. officinale (0,2 %, kayuyka). Coneprxanne kaydyka
B KOPHSIX OJyBaHUHKa OIPEIEIICHO METOAOM TeKCAHOBOMN KCTPaKIIHH

Wuctutyt 6uonoruu u 6uotexuosoruu pacrenuii (Aamater) B 2022 1. OpraHu30Bal MoJeBOH TreHOaHK
Buza T. kok-saghyz B ycrmoBusix in Situ, cennanbHO Kak HCTOYHHKA OPUTMHAIBHBIX, SIIUTHBIX CEMSIH JIIsST €X
Situ reHOaHKOB, HCCIIENOBATENLCKUX M CEJIEKIIMOHHBIX IPOrPaMM U JAPYruX notpeburesneii (puc. 5).

OtMmeTuM mpeumymiectna in Situ nosieBoro rendanka. In situ monepoii rendank T. kok-saghyz cnocoben
K CaMOIOICPKaHUI0, CaMOOOHOBICHHIO. [103TOMY 3aTpaThl Ha mojjepkaHue in Situ mojseBoro reHbaHka
OYEeHb HHM3KHME WJIM HCKIIIOYEHBI, TOrJa KaK 3aTpaThl Ha MOAAEpKaHue €X Situ reHbaHKOB 3HAYMTEIBHBIE, B
yCIOBHSX €X SitU 6e3 yXo/a co CTOPOHBI YEIIOBEKA KOK-CA2bl3 BHIPOXKIACTCSI, HCUC3aLT.

B otauruwme ot in Situ menononyssiimii T. kok-saghyz, in situ moseoii renbank T. kok-saghyz Beramiien
OT JIPyTUX BHIOB poja Taraxacum, mpeacTaBicH o0pa3laMu pacTeHHH C HAUBBICIIMM COJCP)KAaHUEM Kay-
YyKa B KOPHSX.

Pucynok 5. Opraumsanus in Situ monesoro renbanka T. kok-saghyz

In situ momesoii renbank T. kok-saghyz — 3710 BHeapsemMast TexHOJOTHYECKas WHHOBAIKS, 00eceun-
BAlOLIasi COXPAaHEHHE W HCIIOJb30BaHME KA3axXCTAHCKMX T'eHETHYecKux pecypcoB T. kok-saghyz, cmocoG
OXpaHbl PEIKOro BUa, BKIOUYEHHOTO B KpacHyro kuury. [lns monyuenust cemsin T. Kok-saghyz He Hyx)HO
MoJTydyaTh CHelUalbHbIe pa3penieHus st goctyna B in Situ neHonomyssiimu 1. Kok-saghyz. TTockosbky co-
3mad in situ monesoit rendank T. kok-saghyz , cienmanbHo, Kak MCTOYHMK SJIMTHBIX CEMSH IS TTOMTOTHEHMUS
Ka3aXCTAHCKHUX M 3apyOeKHbBIX eX SitU reHOAHKOB, UCCIIEIOBATENILCKUX, CEIEKIIMOHHBIX MTPOTPaMM H JIPYTUX
noTpeduTeNeH.

Takum 06pa3zoM, nocturaroTces eyt KOHBEHIMU 0 OMOJIOTHYECKOM Pa3HOOOpa3nuu: COXpaHeHHe OHOJI0-
THYECKOr0 pa3Ho00pa3us, yCTOMUMBOE HCIIOIB30BAHNE €0 KOMIIOHEHTOB [2].
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Baxnouenue

T. kok-saghyz mpezacraBisier MOJIOJION MPOTPECCUPYIOLIMI SHAEMHUYHBIA BHI. ECTECTBEHHBIC YCIOBHUS
paifoHoB, rae B Hacrosmiee BpeMs T. kok-saghyz mpowmspacraer B AMKOM BHIE, ABJISETCS CPENOM, OMpeEmIe-
JuBIIeH (HOPMHUPOBAHHE OCHOBHBIX OMOJOTHYECKHX CBOMCTB, oTimuaronmx T. kok-saghyz ot ero copomu-
4eil.

OcHoBHBIM (hakTOpoM pactpenenenuss 1. Kok-saghyz ma mmommamu ero apeajga SBISIOTCS IIOYBEI.
YCTONYUBOCTE U CITOCOOHOCTH K camomoaepkanuio in Situ momymsuit T. kok-saghyz obecrnieueHsr ero
BO3PACTHBIM COCTABOM OT MOKOSIIUXCS B MIOYBE CEMsIH, FOBEHHIBHBIX 0COOEH 0 TeHEePATUBHBIX (TLIO0HO-
CSMINX) 0cO0ei, MaKCHMYM TIPUXOANTCS Ha BUPTHHIIBHBIE 0coOn. OCOOM IOBEHMIIFHOTO, CTAPOTO TeHEpa-
THBHOTO U CYOCEHWIIBHBIX COCTOSIHHII BCTPEYAIOTCSI MPAKTUUESCKU B SIMHUYHBIX dK3eMIUIsIpax. CeHMIbHbIC
0COOM OTCYTCTBOBAJIU BO BCEX TOIYJISIIHSIX.

XapakTepHO! IIEHOTHYECKOH 0COOCHHOCThIO OnyBaHuuKa T. KOK-Saghyz siBisieTcs mpeuMyIiecTBEHHO
IUIOTHO-TPYIIIOBOE Pa3MEIICHHE B IIEHO3aX. DTO CBSI3aHO C HU3KOPOCIOCTHIO PACTEHUH, KOPOTKHM IIBETOHO-
COM, 9TO OOYCIIOBIUBACT OIU3KOE K MATOYHOMY PACTEHHIO pacipocTpaHeHue mioaoB. [lnotHocTs ocobeit T.
kok-saghyz ormeuena B monymsimusix Capbikas (47,1 mr/m?). Tyskons (42,2 wr/m?) u Tekec (42,7 mr/m?).

OtMmeueno 28 kazaxcTaHckux momyssiimii T. KOk-saghyz, B ToMm 4duciie aerpaaupyronie mormyJsinuu 1.
kok-saghyz c¢ kpaiiHe HU3KOH 4MCIIeHHOCThIO 0cobOeil. To ecth, B XXI| Beke coxpaHseTcs HEOOXOAMMOCTb
pacimpeHus, BOCCTAHOBJICHHS U COXpaHEHHs Ka3zaxcTaHckux nomyssiiuid T. kok-saghyz.

Psin GpakTOpOB 3aTPyIHSIOT €CTECTBEHHOE BO30OHOBICHHE MPUPOAHBIX Homysiuid T. kok-saghyz: ot-
CYTCTBUE aHEMODHINHU, KOPOTKUI MEPHO/ HKU3HECTOCOOHOCTH MBbUIBIIBI, HU3Kasi CEMEHHAsI POLYKIIUsI, HU3-
Kasi [0JIeBasi BCXOXKECTh CEMSIH B YCJIOBHSX €CTECTBEHHOTO apealia.

In situ momyssiuu, ectectBenHbie 3apociu T. KOk-saghyz 3acopsroT MamokayqyKOBbIE BHIbI OyBaHYH-
ka: T. brevicorniculatum, ¢ conepxanuem kayuyka 2 % T. officinale, ¢ conepxanuem kayuyka 0,2 %, Bce
TPH BHJa BHEUIHE CXOXKH JIPYT ¢ ApyroM. M B HacTosiiee BpeMsi CeMeHa, COOpaHHbIe B IN SitU  momysisimsax
T. kok-saghyz, 3arpsi3HeHbI APYTUMH BHIAMU OJyBaHYHKA.

PemenremM mpoOsieMbl 3acOpa eCTECTBEHHBIX 3apocieit T. Kok-saghyz, npyrumu BugaMu oyBaHYHKa, a
Taroke MpoOJIeMbl OXpaHbl PEIKOTO BHIA SABISETCS opraHm3aims in Situ monesoro rendanka T. kok-saghyz ,
BBIYHUIICHHBIX OT 3aCOPHBIX BUIOB OyBaHUHKA.

In situ moneBoit rerbank T. Kok-saghyz — 3To BHempsiemasi TEXHOJIOTHYECKash HHHOBAIHS, 00eCTIeYH-
BaloIasi COXPaHCHHWE W HCIIOJB30BaHME Ka3aXCTAHCKUX TCHETHYECKUX pecypcoB T. kok-saghyz, croco6
OXpaHbl PEIKOTO BUa, BKIOYeHHOTro B KpacHyto kuury Kaszaxcrana. [{ns momydenus cemsin T. kok-saghyz
HE HY)KHO OyJIeT MoJyyarsh CIeHallbHbIC pa3pelieHus AJst JocTya B in Situ neHomomyssiimu T. Kok-saghyz.
IMTockosbky in Situ moneBoii renbank T. kok-saghyz opranu3oBaH CrielMaibHO, KAK UCTOYHUK JIUTHBIX Ce-
MSIH JIUTSL TIOTIOJTHEHHST Ka3aXxCTaHCKUX U 3apyOe)KHbIX €X SitU reHOAHKOB, UCCIICOBATEILCKUX, CECKIIHOH-
HBIX POTPAMM U JPYTUX MOTPEOUTENCH.

Jannoe uccreoosanue punancupyemes Komumemom nayku Munucmepemea nayku u 06pazoeanus
Pecnybnuxu Kazaxcman (epanm No AP 14870355).
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K.P. Oteynun

Kok CarbI3/IbIH Ka3aKCTAHABIK MOIMYJISAINACHI
(Taraxacum kok-saghyz L.E. Rodin)

Kexk carbiz (Taraxacum kok-saghyz L.E. Rodin) Tsub-Illans Tay apajibik aHFapiapbiHbH dHaeMuri. T. kok-
saghyz >xorapbl camajbl KaydyK Ke3i peTiHjae caHamajbl, cebebi AocTypii Kaydyk Kesi, TPOITMKAIBIK reBes
aranrsl (Hevea brasiliensis (Willd. ex A. Juss.) Tamblp anMaiizibl, COHIBIKTAH KOHBIPKai aiiMakra ecipy Y
MePCIEKTUBAIIBI aybUl IApYallbUIBIFGI JaKbLIbI PETiHAE KeHiHeH TaHbutraH. T. Kok-saghyz kasakcranasik mo-
nysuuscel 1932-xbuiaan 6actarn, 90 kbl OOMBI OTAH/IBIK YKOHE MICTENIIK FHUTBIMU OPTAJIBIKTAp, OaFaapiia-
Majiap MEH OHEPKACINTIK maiaanany yuriH TYKbIM Ke3i Gosisin cananazpsl. T. kok-saghyz Kaszakcranusiy Kei-
3BT KiTaOBIHA CHTI31JIT€H, OCBhI CUPEK KE3IECETiH dHISMUKANBIK TYPAi KOpFray Iiapanapsl Kaxet. [llony max-
camul. T. kok-saghyz kazakcTaHabIK NOMYISIMASIIAPBIHBIH JKai-KYHi Typaibl, OJlap/ibl CAaKTay KOHE IMaiaany
JKOHIH/IETI YCBIHBICTAp Typajibl akmapaT Oepy. Ajram per otkeH racbipmarbl (JLE. Pomun, 1932;
A.J1. Yepenkona, 1934; C.1O. Jlummm, 1953; K. Meiabaes, 1946; J1.E. ®umunmos, 1953) sxone XXI raceip-
nmarel (H.M. MyxutanHOB Kocankel aBtopiapmeH, 2015; Jan Kirschner xome Peter van Dijk, 2013;
K.P. Vreymun, U.0. Baiirynun 2017) T. kok-saghyz-npiH ka3akcTaHabIK TOMYJISIUSIIAPBIH 3€PTTEY A€PEKTEPI
JKMHAKTAIIbL. Y ChiHbUFaH Marepuaimap T. kok-saghyz in situ pananbik reHOAHKIH YHBIMIACTBIPYIBIH MaK-
carThUIbIFbIH Janeseiai. T. kok-saghyz-meix in situ manansik ren6ankici — T. kok-saghyz-nein kasakcran-
JIBIK TEHETHUKANBIK KOPBIH CaKTay MEH MaiJanaHyabl KaMTaMachi3 eTeTiH, KbI3bUT KiTalmka eHIi31UITeH CHpeK
KE3/IeCETiH TYPIi KOPFayIblH OICi, SFHU OYJI €Hri3iIiM jKaTKaH TEeXHOJOTHSUIBIK MHHOBaws. 1. kok-saghyz
TYKBIMJIAPHI in Situ MEHOMOMyIIIIHsIIapbIHa KOJ )KETKI3y YIIiH apHaiibl pyKcaTrTapabl KaxeT erneiini. Kazak-
CTaH/IBIK KOHE MIETEIIIK eX Situ reHOaHKTEpPiH TONBIKTHIPY, FUIBIMU-3€PTTEY, CEJIEKIMSIIBIK OaraapiamMmanap
JKoHe 0acKa a TYTHIHYIIBUIAP YIIH JIUTANBIK TYKbIM ko3i petinge T. KOk-saghyz-meix in situ mamansik ren-
IUK KOpbI Kypbutrad. Hezizei namuoicenep, Kopvimuinowiaap. T. Kok-saghyz-oeiy Ka3akcTaHIbIK TOMyJISIUsLIIA-
pBI Typaibl onebueTTepre NIONy XaHe 03 JIepeKTepi in situ xxarnaibiHna OepiireH: apeai, KJIMMar, TOMIPAK,
KOITIrl, TOMYJISIUSIAPIbIH )KaC KYPBUIBIMBI, THIFBI3ABIFBI, MOP(HOMETPHUSIIBIK ITapaMeTpiepi.

Kinm cos0ep: T. kok-saghyz, ayKbIMbI, HOMYJIALHACKI, KIIMMAThI, TOMBIPAFbI, KOTITIT, THIFBI3ABIFEI, in situ 6ac
OaHK.
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K.P. YTeynuH

K.R. Uteulin
Kazakhstan populations of dandelion kok-saghyz (Taraxacum kok-saghyz L.E. Rodin)

Dandelion kok-saghyz (Taraxacum kok-saghyz L.E. Rodin) is endemic to the intermountain valleys of the
Tien Shan. As a source of high-quality rubber, T. kok-saghyz is generally recognized as a promising crop for
cultivation in a temperate climate zone, where the traditional source of rubber is the tropical Hevea tree (He-
vea brasiliensis (Willd. ex A. Juss.) it doesn't take root. Kazakh populations of T. kok-saghyz have been a
source of seeds for domestic and foreign scientific centers, programs and industrial use since 1932, for 90
years. T. kok-saghyz is included in the Red Book of Kazakhstan; measures are needed to protect this rare, en-
demic species. The purpose of the review. To provide information on the status of Kazakhstan populations of
T. kok-saghyz, on proposals for their conservation and use. The main part. For the first time, the data of stud-
ies of Kazakhstani populations of T. kok-saghyz of the last century (L.E. Rodin, 1932; A.D. Cherenkova,
1934; S.Y. Lipshits, 1953; K. Mynbaev, 1946; D.E. Filippov, 1953) and the 21st century (N.M. Mukhitdinov
and co-authors, 2015; Jan Kirschner and Peter van Dijk, 2013; K.R. Uteulin, 1.0. Baitulin 2017). The pre-
sented materials substantiate the expediency of organizing the T. kok-saghyz field genbank in situ. In situ, the
T. kok-saghyz field genbank is an implemented technological innovation that ensures the conservation and use
of Kazakhstan's T. kok-saghyz genetic resources, a way to protect this rare species included in the Red Book.
To obtain T. kok-saghyz seeds, it is not necessary to obtain special permits for access to its in situ coenopopu-
lations. Since the T. kok-saghyz field genbank was created in situ, specifically as a source of elite seeds to re-
plenish Kazakhstani and foreign ex situ genbanks, research, breeding programs and other consumers. Main
results, conclusions. The review of the literature and own data on the Kazakh populations of T. kok-saghyz in
situ conditions is presented: range, climate, soils, number, age structure of populations, density, morphomet-
ric indicators.

Keywords: T. kok-saghyz, area, populations, climate, soils, abundance, density, in situ genbank.
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bakma kapaot eciMairiHiH skepycTi 06JIiriHiH rICTOXUMMSIJIBIK TAJJaybl

T'ucToXUMUSITBIK Tangay OMONOTHSUIBIK OEJICEHMl 3aTTapblH ©CIMIIK Kacymaaapsl MEH MYIIEIEpiHIe MIOo-
FRIPJIAHYBl MCH OpHAJIaCyBIH aHBIKTayFa MYMKIHIIK Oepeni. bakma kapaoT Xaiblk MEAWIIMHACBHIHAA KOJa-
HBUIATHIH, TYHHEXKY31HIE KEeH TapaiFa OipKbUIIbIK ecimMIik. Makanana 6akma kapaor (Portulaca oleraceae
L.) ecimairiHiH XanblparblHBIH, CaOaFbIHBIH XOHE OYTiH TYIIHIH KeNICHEH KECIHAICIHIH THCTOXMMUSIIBIK
Tajjiay HOTHKeNepi OepinreH. Anramn peT 0akma KapaoT eCiMAIriHIH KepycTi OeliriHe rHCTOXUMUSUIBIK pe-
AKIMSUIApABI KAPbIK MUKPOCKOIIBIMEH OIpiKTipe OTHIPHIN 3epTTey KYpriziiai. XKambslpakTeiH, cabaKkThIH KoHE
OYTiH TYJIiHIH KOJIJICHCH KECIHIICIHIH THCTOXUMHUSIIBIK PCaKIUIAPIHBIH HOTHXKENEpi QEHOIBIK KOCHLIBIC-
TapAbIH, (pIaBOHOUATAP/IBIH, ANKAIOUATAP i3AEPiHIH, CECKBUTEPIECH/IK JaKTOHIap/AbIH, HHYJINHHIH, I10JIHCa-
XapUATepAiH Oap eKCHMIIriH XKoHE HIOFBIPIIaHy OPHBIH aHBIKTAY JKYPri3ingi. [ MCTOXUMUSIIBIK 3epTTeYIepIiH
HoTIKenepi 0akia Kapaor (Portulaca oleracea L.) ecimuirinig skepycTi GeJiriHiH TYIHYCKAIBIFBIH, COHKEC-
TEHIPYiH )KOHE CTaHAAPTTAyIbl pacTay YUIiH KOJIAaHBUIIBL.

Kinm ces3dep: Gakimia kapaor, Portulaca oleracea L., rHCTOXMMHSUIIBIK Taliay, CKIHIIIK MeTaboIuTTEp,
OHMOJIOTHSITBIK O€JICeH Tl 3aTTap, TOPLTIK OCIMIIK ITHKI3aTHI.

Kipicne

Jopinik eciMaik — OyJI KypaMbIHIa MK MaKcaTTa KOJJAaHbUIATBIH OMOJIOTHUSIIBIK OCJICEH Il 3aTTaphl
Oap ecimuik [1, 2]. dopinik eciMIiKTepaiH KypaMbIH/Ia 9cep €Ty MeXaHu3Mi, PapMaKoIOTHsIIBIK OeIICeHaiTi-
Tl OpTYpJi EKIHIIUIK METaboIMTTEp alKalIouaTap, PEHONABIK, UK 3aTTap, KapOTHHOUATAp, (praBoHOWI-
Tap, MoJiMcaxapuarep, oCiMJIiK cTepuHepi, TepreHouaTap 1.0. ke3aeceai. by Ononorusubik OenceHi 3at-
Tap (papmaneBTHKAIBIK OHAIPICTE YIKEH CypaHbICKa ue [2, 3].

Jopinik eciMaik MMKi3aTHIHBIH jKaHA KO3JIEPiH 137eyAe AOPLIK 6CiMIIKTEPIiH PECMH Ti3iMiHE KipMel-
TiH KEPTLUTKTI (QropaHblH *kabailbl TYpiepiHiH XUMHSIBIK KYpaMbl MeH (apMaKOTHOCTHUKANBIK KacHeTTepi
OoiibIHIIA 3epTTeYNep KYprizy e3ekti 6o oTelp [4]. CoHBIMEH, 3€pTTey HBICAHBI KONTEreH eJIepIiH Xa-
JIBIK MEIMITMHACHIH/IA KEHIHEH KOJIaHbuIaThiH Oakira kapaot (Portulaca oleraceae L.) ecimuairi (1-cyper).
XKypriziaren GUTOXUMUSIIBIK 3ePTTEYJICP HOTHXKECI TEPICHOUATAPABIH, aJIKAJOUATAPbIH, (hJIaBOHOMITAP-
JIbIH, OPTaHUKAIIBIK KBIIIKBUIIAPIbIH, KAHBIKKAH JKOHE KAHBIKITaFaH Mai KbIIIKbIIIAPBIHBIH, MIHEPaIIapIbIH
KOHE JOPYMEHICPiH TaOUFH K631 00JIbIN TaObUIATHIHBIH pacTaiins [5-9].
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Bakwa kapaoT ecimairiHiH >xxepycTi GeniriHiH, ...

1-cyper. Portulaca oleracea

OCIMIIKTEPIIH KYpaMbIHJIAFbl OUOJIOTUSIIBIK OCICEH/I KOHE KOCBhIMINA 3aTTapAbIH IIBIHAMBUIEUIBIFBIH
aHBIKTAyZa XUMHUSITBIK JKOHE (DH3MKA-XUMUSIIBIK 3€PTTEY SICTepi KEHIHEH KOJMAHbUIA bl [ MCTOXUMUSITBIK
Tajmay OMOJOTHSIIBIK OSICEHAl 3aTTap/IbIH OCIMIIK JKacylIanapbl MEH MYIIeNEpiH/e MIOFBIPIaHybl MEH Op-
HaJIaCYbIH aHBIKTayFa MYMKiHJIK Oepeni [10-11]. AHbIKTanFaH 3aTTap MEH OJIAPbIH KYPBUTBIMABIK IIOFBIP-
JIAHYbI apachIHIAFbl OAaNMJAHBICTHI OPHATY TMCTOXMMHUSHBIH HETI3ri MakcaThl. XIX FachIpAblH OpTachIHAA
TUCTOXMMUSHBIH FBUIBIME OaFbIT PETiHAE KaJbIITaCybIHa, OHBIH HETI3iH calymsl (paHiy3 dpapmMaiesTi, 60-
TaHUT1 XoHe MHUKpockomibsl ®pancya Buncent Pacnaiine enOekrepiniy yieci 3op. XIX raceipapiy 20-30-
MBI )KBUTIAPHI 01 0OTaHUKAJIBIK THCTOXUMUS OOMBIHIIIA aJIFAIIKbl eHOCKTEPiH apusiaasl [12].

Mamepuanoap men adicmep

3eprTey KYMBICBIHBIH 3ep3aThl — bakmia kapaot (Portulaca oleracea L.) ecimairinin sxepycTi 6eutiri,
2018-2019 xpU1IbIH MayChIM-TaMbI3 ainmapbiHaa lme Anaraybl skoTachkl aiiMarbl, AnMatel o6mbickl Tanrap
aynaHbsIHBIH Ty3npi0acTay aysiisl MaHbIHAH jkoHE Tanac e3eHiHiH ankanTapsl, XKaMObi o6mbickl Tapas ka-
JIaChl MaHBIHAH JKUHAIIBL. 3epTTey KYPri3y VIIH IHKi3aT ©CIMIIKTIH TYIIey Ke3eHiHIe )KepyCcTi Oemirinexn
(cabakTapsbl, XKarblpakTapbl )KOHE T'YIIEpi) TaibIH b

['MCTOXMMUSUTBIK Tajaay Kyprizy OapbIChIHIA KeJIeci peakTUBTEp KomaHbuiasl [13—14]:

- MeTHIIeH Keri (3dup maitnapsr);

- 10% tumon epitinzici xxoHe koHueHTpai H2SO4 (monmucaxapunrep);

- Jlroronb peaktusi (kpaxman); 70% CoHsOH (unynun);

- korneHTpm H>SO4 (ceckBUTEpNIEHIK TAKTOHAD);

- 10% K>Cr.07 criuprrik epitiamici (peHOIIBIK KOCBUTBICTAP);

- BanwnH, kKoHueHTpii HCl epitingici (GnaBoHonaTAp);

- parennopdd peaxTusi (amkamouarap).

Benrini TinaepaiH TYCiHIH e3repyi Oakia KapaoT TiHAEpiHIEe METa0OIUTTEPIiH apHalbl TONTAPBIHBIH
HIOFBIpIIaHy Oenrici OOJBIN caHaNlaIbI.

3epmmey namuoicenepi

3epTTey HOTIKECIH/IE aHBIKTAIATBHIH METa0OJIUT IEH PEaKTUBTEPIIH e3apa dpeKeTTecyi, jkacyIaiap-
IIBIH 9PTYPJIi THITIHE TOH TYCKE OOsITybIMEH cunaTranansl. [IpemapaTrars! TyCTiH Tapanys ((hIyopecteHms)
OMOIIOTHUSITBIK OENICeH I 3aTTap/blH OPHAIACYBIH, all KAPKBIHBUIBIFEI TIHIEP MEH Kacyllalap/arbl CaHJIbIK
MeuiepiH Oaranayra MyMKiHIIK Oepeni [12].

bakwa xapaom ecimoiciniy scepycmi benicinen hragonouomapowl catikecmerdipy. 3epTTey MaTepua-
JIBIHBIH, MUKpOTIpenapaThid BaHuauH, KoHeHTpsi HCl epiTiHaiciMeH oHIereHHeH KeWiH jKarbIpak Me30(u-
JIiHIH; ca0aKThIH OYPBIIITH KOJJICHXUMACBIHBIH, SIHICPMHUCIHIH, XJOPSHXUMACHIHBIH KOHE TYTIKIIE OTKi3-
il HIOFBIPIAP/IBIH; CaFaKTHIH XJIOPEHXMMACHIHBIH JKOHE ©TKI3Tilll HIOFBIPIapIbIH alKbIH OOsFaHbl OaiKai-
JIbI; TYJIIIH OOsTFaHbl OaliKaaMabl.

baxwa xapaom ecimoizinin scepycmi bonicinen eHoI0bIK KblUKbLIOapObl catikecmeHoipy. DEeHOMIBIK
KBILKbIAAapAsl uaeHTuukanusiay ymia 10% KoCr.07 cnupTTik epiTiHIICiH 3epTTey MaTepuanbIMeH apa-
JACTBIPBIN, 7 TOYJiKKe Kalablpaabl. bakiia KapaoT eciMIiriHiH 3epTTeNeTiH MyLIeNnepiHiH KaHbIK capbl KO-
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HBIP TYCKe OOSITYBI, JKacyliajgapbeiHaa (eHONIBIK KOChUIBICTAapABIH Oap eKeHAiriH kepceteni. bipak, Mukpor-
penapatTap Oipreric 0osMabl, OyII JKacyinanapaa (GeHoNIbIK KOChUIBICTAPABIH dPTYPJIl JopekKeIe MIOFbIP-
nmaHybIH KepceTeni. Ocpriaiima, GeHOMABIK KOCBUIBICTAPIBIH KOIT MOIIIepAe KUHAIFaH JKepIiepi sKarbIpak
CKJIEPEHXHMACHl MEH XJIOPEHXHUMACHI, CA0aKThIH KAOBIKTHI KOHE OTKI3Till aiiMaKTaphbl.

baxwa kapaom ecimoizinin scepycmi b6oiicinen ankarouomaposl catikecmenoipy. [pareanophd peak-
THBIMEH OH peakuus Oepyi (alIbIK CYpFBUIT TyCKe OOsUTyBI) Oakima KapaoT KambIpak Me30(HiTiHae ankano-
UATapIbIH Oap eKeHiH pacTalbl.

Portulaca oleracea L. ocimoix wukizamuinoazer noaucaxapuomepoi catikecmendipy. bakia xapaot
eciMairinig 10% tumon epitinaici xoHe koHmeHTpi HaSOs-MeH oH peakiust 6ep/i, cabaKThiH KaOBIKTHI aii-
MaK TapeHXHMAachl MEH KambIpak Me30(uIi a1Ici3 0osIapl, Oipak TYIAiH OCTTIK MpemapaThiHaa Mojicaxa-
punTepAiH 6ap eKeHAIr TYCTi peakIusIapMeH ColKeCTeH T piIMeTi.

Portulaca oleracea L. ocimoix wukizamvinoagel ceckeumepneHoix 1aAKMOHOAPObL CIUKECMEHOIP)Y.
Bakma kapaot eciMJiriHiH MUKponpenapathiH KoHIeHTpi HoSO4 eHiey HoTHKec! cabaKThIH KOJJICHEH Ke-
ciHziciHne alKbIH OOy ABIH OOJIMaraHbIH KOPCETTi, OipaK >KambIparbl MEH TYJIiHe 9JICi3 O0sUTy aHBIKTAIIIBL.
CecKBUTEPNCHAIK JTAKTOHAP HETi3iHEH )KMHAITy OPHBI JKalbIPaKThIH OTKI3TilI aiiMaKkTapblHAA JKoHE OaraHa-
JBI Me30GuUIIIe, TYI YIIH SIHASPMICTIH )KEeKeJIereH KacylIaJapblHIa eKeHIH pacTai/Ibl.

Portulaca oleracea L. ecimoix wukizamoinoazer unyaunoi catikecmenoipy. bakiia KapaoT eCiMIiriHiH
mukponpenapaTsii 70% C;HsOH epiTiHaicCiMEH ©HICY HOTHKECI JKAIbIPAKThIH XKOHE Ca0aKThIH KOJJICHCH
KECIHJIICIHIH aliKbIH OOSUTYBIH KOpCeTTi, Oipak TynmaiH OeTTik mpenapareiHna Oosury Oalikammanbl. MHynmnH
XKanbIpak Me30(huiinge, cabaKThIH ©3€KTi )KoHE KAOBIKTHI TAPEHXUMACHIH 1A )KHHATATBL.

D¢up maiinapsl jxoHe KpaxMall TYCTi peakIisulapMeH aHbIKTauIMabl, OYJT J)KOK eKEHIrH HeMece CaH-
JIBIK MOJIIEpJIepiHiH 6Te a3 eKeHIITiH Oltmipet.

bakma kapaot eciMAiriHiH )KepycTi OeMiriHAeri eKiHmUTIK MeTaboMUTTEP IiH apHAHbl TONTAPbIH aHBIK-
Tay YILIiH XYPri3ireH THCTOXUMUSUIBIK Taay HOTHXKEC] 1-KecTene KepceTiireH.

l-xecTe
Bakma kapaot eciMairiHin :kepycTi 06JiriHiH rHCTOXMMUSJIBIK TAJAAYbI

AHBIKTaNaTHIH KOM- | PeakTuB Tycke 6osuTysI XKepycri 6emikrepi

MOHEHT -
Cabarsl Kansipax | 'y

O¢up maitnapsi MertuineH keri Kex - - -

CeckBHUTEPIEHIIK Konnentpii HoSO4 Capsl - + +

JIAKTOHAAP

dnaBoHOHITAD Banwun, konueHaTpsi HCl | Capbi, KpI3bit + + -

DeHOIIBIK KOCHI- 10% K2Cr.07 cnmpTTik KongpIp, capsr + + +

JIBICTAp epitingici

Iomucaxapuarep 10% Timon epitiHaici Ke13rpurr-capst + + -

skoHe KOHIEHTpIi HySO4
Kpaxmain JIroroue peakTHBi Kek - - -
WNnynun C2HsOH 70% epiTingici lap topizai che- + + -
poKpHcTaIap
Ankanouarap Hparesnopd peaktusi Kapa - + -
Eckepmy: (-) — mepic peaxyus; (+) — oy peaxyus

Jopinik eciMAIKTEp/IiH XUMHSIBIK KYpaMbl TYp albIpMaIIbUIBIKTAPhI J)KOHE TeHETUKANBIK (aKTopiap-
JaH 0acKa, TONBIPAKTHIH KYpaMbIHA, JKaybIH-IIAIIBIHHBIH TYCYiHE, )KapbIK KapPKbIHABUIBIFBIHA, BUTFAIIBUTBIK-
Ka, OCIMIIKTI )KHHAY, KENTipy, CaKTay jKaFaainapeina toyenai [11, 14].

Kopvimuinowi

Bakma kapaoT eciMIiriHig >kepycTi OeJiriHiH THCTOXUMUSUIBIK TalJlaybl KapblK MHUKPOCKONIBIMEH Oi-
PIKTIpe OTBIPBII ajFalll PeT >KYPri3iigi: (eHONABIK KBILIKbUIAAD — XambIpakK CKICPEeHXMMAChl MEH XJIOPEH-
XHUMaChIH/Ia, CA0AKThIH KaOBIKTHI )KOHE OTKI3TIII aiiMakTapbiHia; (JIaBOHOMATAP — JKaIbIpak Me30(uIinae;
ca0aKThIH OYpBIIITH KOJUIEHXUMACHIH/A, SMUIEPMUCTE, XJIOPSHXUMACBIHA oHE TYTIKIIET OTKi3rill mIo-
FBIPJIApPBIHAA; ANKAJOUATAp — JKalbIpak Me30(UIiHIE; CECKBUTEPIEHIIK JaKTOHAApAbl — JKalbIpaKThIH
OTKI3TIII aiiMaKkTapbiH/a XoHe OaraHaibl Me30GWIIIe, TYJI YIIiH SIUISPMHUCTIH JKEKEJIEreH JKacyllanapbiH-
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Jla; MHYJIMH — JKaIlblpaKk Me30(uIIiHe, CA0AKTHIH 63€KTi )KoHEe KaOBIKTHI MApEHXUMACBIH/A; TOJINCcaxapu/l-
Tep — cabaKTHIH KAOBIKTHI aifMaK MapeHXUMAachl MEH JKaIlbIpaK Me30(UIiHAe.

JKameipakTeiH, cabaKThIH XoHE T'YJiHIH KeJIeHEH KEeCiHAICIHIH THCTOXHMUSUIIBIK Taliay HOTHXKelepi
(heHOIIBIK KOCBUIBICTAP/IBIH, ()JIABOHOUATAPABIH, ATKAJTIOUITAP 13ACPiHIH, CECKBUTEPIICHIIK JaKTOHIAP/IbIH,
VHYITUHHIH, TOJUCaXapuATepAiH Oap eKeHAIriH KoHE MIOFBIPIaHy OPHBIH KOPCETTI.
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M.U. Tney6aeBa, A.H. Omap6aeBa

I'mcToxuMHuYecKHil aHAIU3 HA3eMHOH YaCTH PACTEHUI MOPTYJIaKa OrOPOJHOI0

['ucToXxuMUUeCKuil aHaJIU3 MO3BOJISCT BLIIBUTH HATMYUE U pasMECIICHUE OMOJOTHYECKH aKTHBHBIX BCIIICCTB B
TKaHAX U opraHax. IlopTynak oropozHslii IPUMEHSETCS B HAPOHOW MEIULIMHE, HIMPOKO PAaCIpOCTPaHEHHOE
OJIHOJIETHEE pacTeHue. B craThe npencTaBiaeHbl pe3ybTaTbl TMCTOXUMUYECKOTO aHAJIN3a JINCTHEB, 1IBETKOB U
crebuieii optynaka oropoanoro (Portulaca oleraceae L.). BnepBbie npoBeieHO H3yUeHHE HaJA3EMHbBIX Opra-
HOB MOPTYJIaKa OrOPOJHOTO0 METOAAMHU CBETOBOM MHMKPOCKOIIMU B COYETAHUHU C TUCTOXMMUYECKHUMH PEaKln-
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samu. B pe3ynbraTe MpOBEACHHBIX THCTOXUMHYECKIX PEaKIMii Ha MOMEPEYHBIX CPe3ax JIMCTA, CTEOsI U Leib-
HOTO L[BETKa OOHAPY)XCHBI (hEHOIBHBIC COSANHEHUS, (DIIABOHOHMIBI, CICABI ANKaJIOUI0B, CECKBUTEPIICHOBbIC
JIaKTOHBI, HHYJIMH, HOJHCAXapHIbl, a TAKXKE YCTAHOBJICHA MX JIOKATH3ALHs. Pe3yabTaTsl THCTOXHMHYCCKHUX
peaKuuii HCIONIB30BAJIN IS MOATBEPKICHUS HOUTHHHOCTH, HACHTH()UKALIMIN CTaHIapTH3alUH HA[3EMHBIX
yacreil moprynaka oropogHoro (Portulaca oleracea L.).

Knioueswie crnosa: noprynak oropoausiii, Portulaca oleracea L., rucroxumudeckuii aHanu3, BTOPUYHbBIE Me-
Ta0OJUTHI, OHOJIOTHYECKH aKTHBHBIC BEMIECTBA, JICKAPCTBEHHOE PACTHTEILHOE CHIPHE.

M.I. Tleubayeva, A.N. Omarbayeva
Histochemical analysis of the ground part of garden pursuit

Histochemical analysis reveals the presence and placement of secondary metabolites in tissues and organs.
Portulaca oleracea is used in folk medicine, a widespread annual plant. This article presents results of histo-
chemical analysis of the leaves, flowers and stems of Portulaca oleracea L. The study of the aerial organs of
Portulaca oleracea L. by light microscopy in combination with histochemical reactions was performed for
the first time. As a result of the carried out histochemical reactions, phenolic compounds, flavonoids, traces
of alkaloids, sesquiterpene lactones, inulin, and polysaccharides were found on the cross sections of the leaf,
stem and whole flower, and their localization was established. The results of histochemical studies were used
to confirm the authenticity, identification and standardization of aboveground parts of Portulacaoleraceae
(Portulaca oleracea L.).

Keywords: garden pursuit, Portulaca oleracea L., histochemical analysis, secondary metabolites, biologically
active substances, medicinal plant materials.
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Structural aspects in tonsillitis vs normal

The pathology of childhood occurring with increased frequency is tonsillitis. The infection affects both sexes
equally, without any association with environmental factors. The symptomatology attracts attention and re-
quires treatment by a specialized medical team. The severity of the symptoms often leads to surgery to re-
move these formations via a tonsillectomy. An important step in management for tonsillitis understands the
microbiological and pathological aspects. After performing microscopic slides, the preparations are examined
by performing microscopic analysis. The process of the permanent microscopic preparations was based on
prior knowledge of the steps from the classical method, using a standard H&E staining technique. Thediagno-
sis is established by laboratory methods, namely by the analysis of usual or specific-colored permanent mi-
croscopic preparations. This paper demonstrates how histological examination can help to differentiate be-
tween healthy and infected specimens. The histopathological examination revealed chronic tonsillitis with re-
active follicular hyperplasia in all pathological cases of children, useful to mention that timely histopatholog-
ical investigation of the underlying tissues of the tonsils helps in the accurate indication of microorganisms
that are difficult to cultivate. In this context, the histological examination also helps to differentiate coloniza-
tion from tissue infiltration.

Key words: tonsils, pathology, tonsillitis, diagnosis, histopathology, microscopy, follicular hyperplasia.

Introduction

Tonsillitis is a common disease in children before 16 years old [1-3]. In this paper, attention is paid to
the pathogenesis, laboratory diagnosis, research and treatment of tonsillitis in children [4-6]. An important
step in management for tonsillitis understands the microbiological and pathological aspects [7-9]. In terms of
remediation, tonsillectomy is the operative medical curative act [1, 10, 11]. After tonsillectomy, the tonsillar
tissue will be sent for an examination of the pathological tissues [12-15]. Therefore, it is possible to analyze
of the samples using microscopic examination and staining to review colored samples (by following the steps
of the classical method) [16-18]. This paper shows how tissue sample of tonsil is sent to laboratory fora his-
topathological examination [19-21, 28]. Samples from tonsils after fixation in formalin were embedded in
blocks with paraffin, from which microscopic preparations were prepared. The slides were stained with
Haemotoxylin and Eosin (H&E) and other specific colorations [22, 23].

Tonsillar diseases affect also other anatomical-related structures like the middle ear cleft, paranasal si-
nuses, and upper aero-digestive tract, for example [15, 24]. Besides the analysis and diagnosis of the colored
samples, in chronic tonsillitis, a culture of microorganisms obtained from the tonsillar is also important for a
proper diagnostic of tonsillitis [25]. The incidence of acute tonsillitis was observed in children of school age,
with a pick [26].

From reviewing a statistical database, a B-hemolytic streptococci (GABHS), specifically Streptococcus
pyogenes, is responsible for about approximate 5 % of acute medical consultations that require investiga-
tions [24]. The infection of the tonsil commonly occurs with Streptococcal pharyngitis. Where this is sus-
pected, diagnosis is made using either a rapid antigen detection test or throat culture. In addition, acute
tonsillitis can be caused by viruses, such as double-stranded DNA viruses (including human adenoviruses
and Epstein Barr Virus), single- stranded DNA viruses (Human Boca Virus), single-stranded RNA viruses
(influenza and para-influenza viruses; rhino-viruses; entero-viruses including Coxsackie viruses; corona vi-
ruses; respiratory syncytial virus (RSV); human meta-pneumo-virus), retro-viruses (HIV) [27].

Experimental

To help the medical staff understand the presented concerns, a series of images made after microscopic
slides were prepared. For this purpose, the operating parts are intended to make the pathological anatomy
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servicefor macroscopic examination for diagnostic purposes clearer. After performing microscopic prepara-
tions, the preparations are examined by performing microscopic analysis. The process of the permanent mi-
croscopic preparations was based on prior knowledge of the steps from the classical method, using a stand-
ard H&E staining technique. The analyzed samples were extracted from patients of both sexes, children un-
der 16 years of age, from urban and rural areas. The details of each case are presented below.

Case 1 — urban — female

Diagnostic: chronic reactive tonsillitis

Biological product — Palatine tonsils

Macroscopic — Palatine amygdala

Microscopic — Tonsil tissue consisting of reactive lymphoid follicles, areas of post-inflammatory
fibrous remodeling, branched crypts with catarrhal content.

Case 2 — urban — male

Diagnostic: chronic reactive tonsillitis with scar changes

Biological product — Palatine tonsils

Macroscopic — Palatine amygdala, 25x15x15 mm.

Microscopic — amygdala tissue consisting of reactive lymphoid follicles, areas of post-
inflammatory fibrousremodeling, branched crypts with catarrhal content

Case 3— male — urban

Diagnostic: chronic reactive tonsillitis with sclerocicatricial changes

Biological product — Palatine tonsils

Macroscopic — Palatine amygdala, 22x12x15 mm.

Microscopic amygdala tissue consisting of reactive lymphoid follicles, areas of post-inflammatory fi-
brous remodeling, branched crypts with catarrhal content.

Case 4 — female — urban

Diagnostic: chronic reactive tonsillitis with post-inflammatory scar changes

Biological product — Palatine tonsils

Macroscopic — Palatine amygdala, 20x25 mm.

Microscopic — amygdala tissue consisting of reactive Iymphoid follicles, areas of post-
inflammatory fibrousremodeling, branched crypts with catarrhal content.

Case 5 — female — urban

Diagnostic: chronic reactive tonsillitis with post-inflammatory scar changes

Biological product — Palatine tonsils

Macroscopic — Palatine amygdala, 22x26 mm.

Microscopic — amygdala tissue consisting of reactive Ilymphoid follicles, areas of post-
inflammatory fibrous remodeling, branched crypts with catarrhal content.

Case 6 — urban — female

Diagnostic: chronic reactive tonsillitis

Biological product — Palatine tonsils

Palatine amygdala

Microscopic — Tonsil tissue consisting of reactive lymphoid follicles, areas of post-inflammatory
fibrousremodeling, branched crypts with catarrhal content.

Results and Discussion

From the following microscopical colored slides, we can analyze and observe particular aspects in
tonsilitis. Tonsils are sub-epithelial lymphoid tissue located in the oropharynx between the palatoglossal pil-
lar anteriorly and the palatopharyngeal pillar posteriorly. More exactly, tonsils are in a region where high
populations of microorganisms are found. The histopathological examination revealed chronic tonsillitis with
reactive follicular hyperplasia in all cases of the study. In terms of the infection route, microorganisms like
S. pyogenes penetrate into the tonsillar tissue through the defect in the epithelium and get access to the lym-
phatic system, which is responsible for all the individual attacks of tonsillitis. Anatomical region is near ton-
sils (Fig. 1), tonsils with specific lymphoid formations is presented in Figure 2.
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Figure 1. Tongue. van Gieso x10 Figure 2. Palatine tonsilla HE x10

The detailed image from the previous slide is presented in Figure 3; tonsilitis with specific reactive reac-
tion is typical lymphoid formations (Fig. 4). Epithelium is near tonsils, pathological slide is presented in Fig-
ure 5.

Detailed image from typical lymphoid formations in tonsillitis is presented in Figure 6

Figure 5. Reactive tonsillitis HEx10 Figure 6. Reactive tonsillitis HEx10

Following the microscopical colored slides, we can analyze and observe particular aspects in tonsilitis.
Tonsils are subepithelial lymphoid tissue located in the oropharynx between the palatoglossal pillaranteriorly
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and the palatopharyngeal pillar posteriorly. More exactly, tonsils are in a region where microorganisms are
found and under optimal conditions, infection can occur where sufficient populations of pathogens are pre-
sent.

The histopathological examination revealed chronic tonsillitis with reactive follicular hyperplasia in all
cases ofthe study. In such circumstances, microorganisms penetrate into the tonsillar tissue through the de-
fect in the epithelium and get access to the lymphatic system, which is responsible for all the individual at-
tacks of tonsillitis.

Conclusions

The histopathological examination revealed chronic tonsillitis with reactive follicular hyperplasia in all
pathological cases of children, useful to mention that timely histopathological investigation of the underlying
tissues of the tonsils helps in the accurate indication of microorganisms that are difficult to cultivate in this
context, the histological examination also helps to differentiate colonization from tissue infiltration

Innovations and breakthroughs

The authors confirm and also recommend that all tonsillectomy samples be investigated for histopatho-
logical analysis, even if samples have a normal rough appearance.
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KaabinTeira Kapcbl TOH3HWJIMTTIH KYPBUIBIMABIK aCIeKTijIepi

BananbIK MIaKTBIH MaTOJOTHSCHIHAA XKUUIITT JKOFaphl aypy — TOH3WLIMT Ke3necenai. MHpexkuuns xopuiaran
opTa (aKTOpIapbIMEH eIIKaHIail OalIaHBICHI JKOK €Ki JKBIHBICKA Na Oipaeil ocep erteni. CummroMaap Hazap
aynapynsl )KOHE MaMaHIaHIBIPBUIFAH MEIUIMHAIBIK OpHIrafaHblH eMzeyiH Tajan eredi. CHMOTOMIAapIbIH
canapel, keOiHece TOH3WUIPKTOMUS XUPYPITiH apajacyblHa okeneni. TOH3MUTHTTI eMaeyeri MaHbI3Abl Ka-
JIaM — MUKPOOHOJIOTHSIIBIK, JKOHE MaTOJOTHSIIBIK aCMeKTiepi TyCiHy. MHKPOCKONMSUIBIK ClaiaTap/bl a-
HbIHaFaHHaH KeliH npenapaTrtap MUKPOCKONHSIIBIK Tajlay apKbLIbl 3epTTeiemi. TypaKkThl MUKPOCKOMHUSIIBIK
npernapaTTap/bl jkacay IMpoleci FreMaTOKCHIIMHAI 203UHMEH OOsy/IbIH CTaHJapTTHI 9JiCIH KOJIIaHa OTHIPHII,
KJIACCHKAJIBIK 9/IiCKe HerizfenreH. /IMarHo3 3epTXaHallblK 3epTTEYJICPMEH, aTal aiiTKaHaa apHaiibl OOsuIFaH
MHKPOCKOIHMSUIBIK TperapaTTap/ibl Tajjay apKbUIbl aHbIKTanajbl. Makajaga THCTOJOTHSUIBIK 3epTTey cay
TiHJEeP/l KYKTBIPFaH TiHHEH aKbIpaTyFa Kajlali KOMEKTeCeTiHi KopceTiireH. [ MCTONMaToIOTHsIIbIK 3epTTeyae
OapIIBIK anThl KIMHUKANIBIK JKarnaiina Oananapaa peakTUBTI HOJUTMKYISPIIBIK THIIEPINTa3UsICchl 0ap co3bUIMa-
JIBI TOH3WJUTHT aHBIKTAJIBL. 3aKbIMIaHy CHUIIATHI OOibIHIA OamaMina Oe3aepaiH HeTisri TiHIepiH THCTOmaTo-
JOTHSJIBIK 3€PTTEY MATOTeH[ KepceTyre MYMKIiHIIK OepeTiHiH aTam eTKeH keH. by ocipece ecipinMeiTin
HeMece KUBIH OCipieTiH MUKPOOPTaHU3M/Iepre KaThICTHI 0T¢ MaHbI3ABL. OCHI TYPFBIIa THCTONOTHSIIBIK 3epT-
TEY MUKPOOTBIK KOJIOHU3ALMSHBI TIHAEPAIH HHOUIBTPALUSICHIHAH XXbIPaTyFa KOMEKTECE .

Kinm coe30ep: 6agamiia 6e31ep, aToJorks, TOH3UUINT, AUATHOCTHKA, THCTOMATOJIOTHS, MUKPOCKOITHS, (oJI-
JIMKYJSIPIIBIK THITEPILIa3Hs.
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CprKTypHLIe ACIIEKTbI TOH3UJIJIUTA 10 CPABHCHHUIO C HOpMOﬁ

B maronorum merckoro Bo3pacra BCTpedarolieecsi C MOBBIICHHON 4acTOTOW 3a0o0jeBaHMEe — TOH3WILIHT.
Wudexmus mopaxaer mpeacTaBuTeNIed 000MX MOIOB B paBHOU CTENeHH 0e3 KaKoi-Mnbo cBsA3U ¢ (akTopamu
oKpyxaromieit cpexsl. CHMIITOMaTHKa MIPUBJICKAeT BHUMAHHUE U TPeOyeT JICUCHHUS CIIEIHAIN3HPOBAaHHON Me-
JTUIHCKOM Opuranoi. Cepbe3HOCTh CUMIITOMOB 4acTO IPHBOJIUT K XUPYPrHUECKOMY BMENIATEIbCTBY, Kak
TOH3WIPKTOMHA. Ba’kHBIM IIaroM B J€4eHUU TOH3WIINTA SBIAETCS MOHMMaHUE MHKPOOHMOJIOTUYECKUX U Ma-
TOJIOTUUECKUX acmekToB. [loce mpuroToBaeHHs MUKPOCKONIMUECKUX CIAiI0B Mpenaparsl HCCAEAYIOT C I10-
MOIIBI0 MUKPOCKOITMYECKOTO aHanmu3a. IIpomecc M3roToBIeHHs MEPMaHEHTHBIX MUKPOCKONHUYECKUX Mpera-
patoB OBLT OCHOBAaH Ha KJIACCHYECKOM METOJE C HCHOIb30BaHUEM CTAHJAPTHON TEXHUKH OKpAIIMBAHUS Te-
MAaTOKCHJIMHA C 203MHOM. J[MarHo3 yCTaHAaBINBAIOT JJaOOPATOPHBIMHU HCCIICIOBAHHUSAMH, & HMEHHO aHAIN30M
crier(pUYecKN OKPAIIeHHBIX MHUKPOCKOIIMYECKHX IperapaToB. B HacTosImell cTaThe moka3aHo, Kak THCTOJIO-
THYECKOe MCCIIeOBAaHNE MOKET ITOMOYb, JUISl TOTO YTOOBI OTJIIMYUTE 3[J0POBBIE 00pa3Ibl TKAaHEH OT HHHIH-
poBaHHBIX. IIpy THCTONATOIOrMYECKOM HUCCIIEAOBAHUY BO BCEX LIECTH KIMHUYECKUX CIydasxX y AeTeil BbLiB-
JIeH XPOHMYECKUH TOH3WUIUT C PEaKTHBHOM (OJUTMKYJISIpHOHN runepiiasueil. [lonesHo ynoMsHyTh, 4TO T'H-
CTOIIATOJIOTMYECKOE HCCIIEIOBAaHNE OCHOBHBIX TKaHEH MUHIAIMH MO XapaKTepy MOpakeHUs MO3BOJISIET Mpo-
BECTH MHIUKAILUIO BO30yauTess. OCOOEHHO 3TO BaXKHO KOT/A peub UAET O HEKYIbTHBUPYEMBIX HIIH TPYIHO-
KyJIbTUBHPOBAHHBIX MUKPOOPTaHN3MaX. B 3TOM KOHTEKCTE IHCTONIOrNYeCcKOe HCCIEOBAHNE TAKXKE TIOMOTaeT
OTJINYUTH MUKPOOHYIO KOJOHN3AIHNIO OT TKAHEBOH MH(HUIBTPALIUHL.

Knrouegvie cnosa. MUHIQJIUHBI, IaTOJIOTHs, TOH3UJUIMT, AUarHOCTHUKA, T'UCTONATOJIOTUA, MUKPOCKOIINA, (1)0.]'[-
JIMKYJIApHas runepruiasus.
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I'maposiornyeckuii npoguiib peku HA BOJOCOOPHOM TeppuTOopUN DacceiiHa
Acca-Tajac ¢ yueTomM TeXHONPHPOAHBIX MPOLECCOB

Ha ocHOBe MHOTONIETHUX WH(OPMAIIMOHHO-aHATUTUYCCKIX MATCPHATIOB THAPONOTHYCCKUMHU nocTamMu PTTI
«Kasrumpomer» 3a 1925-2020 romsl co3maHa 0a3a WCCIICAOBAHUSA JUIS HM3YYCHHUS] MPOCTPAHCTBEHHO-
BPEMEHHOH OIIEHKH MHOTOJISTHHX KOJICOaHWH TOJOBOTO CTOKAa PEKH Ha TEPPUTOpUH BomocOopa OacceiiHa
Acca-Tanac, ¢ HCIIONB30BaHHEM METOJ1a THPOIOTHYECKON aHAJIOTHH, JTMHEHHBIX TPEHI0B, CYMMapHbIX, pa3-
HOCTHBIX U OOBIYHBIX MHTETPAJIbHBIX KPHUBBIX, 0a3UPYIOIIUXCS HA MaTeMaTHYECKON cTaTHcTHKe. MccnenoBa-
HUS TI0Ka3aJld, YTO TEHICHIMS M3MEHEHUS CPEIHETOJOBOTO pacxoja BOABI PEK Ha TEPPUTOPUH BogocOopa
Oacceiina Acca-Tanac 3a paccmatpuBaemsiii iepuo]] (1925-2020) otpuniatensHast, Te U3MEHEHHS THAPOJIO-
THYECKOTO PEXHMMa PEKH MPOHMCXOAAT CHMMETPHYHO M IOCIEIOBATEIbHO-TIPONOPLUUOHATBFHO B MPOCTPaH-
CTBEHHO-BPEMEHHOM MacIiuTabe, HabIogaeTcsl 1Ba KBa3HOAHOPOAHBIX IIEPUO/a, XapaKTEPH3YIOLIIUX MEPEX0/T
OT NPUPOJHOM NIEITENBHOCTH Ha aHTpororenHyto. OleHKa N3MEHEeHUI BOJAHOCTH PEK Ha TEPPUTOPHU BOJO-
cOopa Oacceiina Acca-Tanac ¥ CHHXPOHHOCTH WJIM aCHHXPOHHOCTH €€ MHOTOJICTHHX KOJieOaHWM, BBIMOJ-
HEHHBIX HA OCHOBE HOPMHPOBAHHUS Pa3HOCTHBIX HHTETPATBHBIX KPUBBIX MOIYJIBHBIX KOI(GHUIIMEHTOB Cpe/-
HETOJIOBOTO pacxojia BOJBI C UCIIOJIF30BAHUEM METOJIa Pa3HOCTHO-WHTETPATbHBIX KPUBBIX, ITOKa3aja, 4TO BO
BCEX THAPOJOTHYECKUX mMmocTax ¢ 1925 no 1975 roma HabmromaeTcss MHOTOBOIHBIN IMKJ, a IOCIE 3TOTO
HauyMHAETCA [I0 HACTOSIIETO0 BPEeMEHH MAJOBOJHBIA LUK, HO C PAa3HMYMsIMU B CPOKaX HACTYIDICHUS (a3 u
aMIUTATY Bl TUKIHYECKUX KojeOanuil. [Ipn aToM KonmdecTBeHHOE 3HaYeHHE K03 (HUIMEHTa BapHaIlNN YBe-
JIMYUBACTCS OT TOPHOI 30HBI B CTOPOHY FO’KHOM IMYCTBIHHU, TJ€ PACIOI0XKEHBI 30HBI MarasMHUPOBAHUSI TI0-
BEPXHOCTHOTO CTOKA M BBICOKOTO CPEIHEr0J0BOr0 pacxoja BOJBI BO BCEX paccMaTpUBaeMbIX pekax Haluio-
natorcst B ipenenax ot 1,0 1o 25,0 % obecrieueHHOCTH, a 3aTeM UX KOJUYECTBEHHOE 3HAUCHUE PE3KO CHMIKA-
€TCS, YTO XapaKTEPHO PeKaM, I/Ie HCTOYHUKAMH ITUTAHUS SBISIOTCS aTMOC(HEPHBIC OCAJIKU, TASHUE CHEKHOTO
MOKPOBa M TPYHTOBBIC BOJIBI.

Kniouesvie crosa: runponornaeckuiit mpoduitb, CpeIHETOTOBON pacxol BOJBL, IMHEHHBIN TPEeHA, CYMMapHEIE,
Pa3HOCTHBIE M OOBIYHBIC HHTETPAIbHBIE KPUBBIE, KO3 (GHUINECHT, BAPHALINS, ACHMMETPHSI.

Beeoenue

B ycnoBusix riio0anbHOrO M3MEHEHHUsl KJIMMAaTa WHTETPAIbHBIMU MOKA3aTeNIIMU, XapaKTEPU3YIOIIUMH
UX JIeSTEIbHOCTh Ha BOJOCOOPHBIX TEPPHUTOPHSIX PEUHBIX 0ACCEHHOB, SIBISETCS THIPOJOTUYECKUH CTOK,
paccMaTpuBarOIIUi Kak (QYHKIMI0 MaTeMaTHYECKOTO OXKWIAAHUS OTKIIMK KIMMATHYECKHX (DakTopoB, OTpa-
KAIOIIUXCS B AMHAMHKE MX THAPOJIOrHYecKoro pexxuma. IIpu sToM BogocOopHas TeppUTOpHS PEUHBIX Oac-
CEHOB, BBIMOJHSIOMIAS BAXHYIO CperooOpasyronlylo (QyHKIHIO, SBISETCS MPOCTPAHCTBEHHBIM 0a3MCOM
MPUPOJONOIB30BAHMUS M HAPOJOHACENICHNUS, C IPU3HAHNEM 00ECIIeUeHNS MX BOJHOW O€30ITacHOCTH B acIieK-
T€ TpUa/bl SKOJOTHH, SKOHOMUKU U COLMyMa. DTH (PYHKIMH PEeYHBIX 0ACCEHHOB ONMpPENEISIOT HAyYHYIO U
MPAaKTUYECKYIO0 LEeJIeCO00Pa3HOCTh U3YUeHH N3MEHYMBOCTH THAPOJIOIMYECKOTO CTOKA B BOJOCOOPHOM Tep-
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putopun OacceitHa pexu Acca-Tayac B yCIOBHSIX KIMMATHYECKOW M3MEHUMBOCTH, SBJISIOIIUXCSI CTPATETH-
YECKUM MEKIOCYIapCTBEHHBIM BOIHBIM 00beKkTOM KbIproei3ckoit Pecriyonuku u Peciyonuku Kazaxcras.

Uens nccnemoBannss — M3yYUTh TEHACHINIO W3MEHEHHS THAPOJIOTHIECKOTO CTOKA BOJOCOOPHOU Tep-
PHUTOpPUH pedHOro OacceiHa B MPOCTPAHCTBEHHO-BPEMEHHOM MacIITa0e ¢ IeNbI0 cO3AaHusl 0a3bl UCCIEeNO-
BaHWS 7151 00eCIIeYeHHUS BOTHOM 0€30ITaCHOCTH PEeTHOHA.

OOBEKTHI HCCIIeAOBaHUS — BOAOCOOpHas Tepputopus Oacceiina peku Acca-Taac, momanpio 61910
KM?, pacrioioxkeHa Ha ceBepo-3anane Kbiproisckoil PecryOmuku u rore-3anane PecnyGnuku Kaszaxcran, ¢
ceBepa oHM orpaHuyeHbl KeIprezckuM xpedTom, Ha rore — Tamacckum-Ana-Too [1].

Pexa Tamac, mporekaromasi mo Teppuropun Keipreizckoit Pecybmukm u Pecrybmmkm Kazaxcraw,
womaapo Bogocbopa 52700 km? u mmuHOM 661 KM, o6pasyercsa or causuus pex Kapakon u Yu-Komoi,
Oepymmux cBoe Havalo B JiegHUKax Tanacckoro xpedTta Keipresckoii PecrryOnukn.

Pexa Acca obpasyercs cnustaneM pek Tepc n Kypkypey-Cyy Ha rpanunie Keipreisckoit Pecyonukn u
Pecniy6muku Kaszaxcran, mwiomaas Bogoc6opHoro 6acceiitna — 9210 kM?, M JUIMHA pEKH COCTABIIAET 253 KM,
KOTOpasi BIIAJaeT B MYCThIHHBIA BOJONPUEMHHUK (TepseTcs B eckaX MONBIHKYM), T TPOUCXOIUT CIIHSHUC
pex Acca u Tanac.

Mamepuanst u Memoowl uccre008anUs

s BoIsiBIEHUS] 0cOOEHHOCTEH (YOPMUPOBAHUS THIPOJIOTHIECKOTO CTOKA B BOAOCOOPHON TEPPUTOPUH
Oacceitna pekn Acca-Tanac nmpoaHaJM3UpOBaHA B MPOCTPAHCTBEHHOM U BPEMEHHOM aCIEKTaxX IMHAMHKA
CpeIHEro roJoBOro pacxona Boasl peku Tanac nmo ruaponornyeckuM noctam Kapaoii, Kuposckoe, [Tokpos-
ka, Xacopkenr, Tpymosoit maxaps, XKumbet n Yuapan, pexu Kypkypey-Cyy 10 THIPOIOTHYECKUM ITOCTaM
You-Kyprak u Maiimak, peku Acca, Tepc, Kokran, 1llabaxte, Tamasl 1 bepkyTbl, COOTBETCTBEHHO TIO THJI-
pomornyeckum noctam Marimak, Hypnsikent, Kapamart, Kapama6akter, Kaparay n Kapna Mapkca. s co-
30aHUA HHPOPMALIMOHHO-aHAIUTHYECKON 0a3bl HCCIIE0BaHUS UCTIOIb30BaHbl MATEPHAIIbl THAPOIOTMUECKUX
exxeronHuKkoB [2—8] u «llly-Tanacckass GacceiiHOBas MHCIEKLHMS 110 PEryJIMPOBAHUIO MCIOJIB30BAaHUS U
OXpaHbl BOAHBIX pecypcoB (OTueT o nestenbHOCTH)» Komurera mo BogHBIM pecypcaM MuHMCTEpCTBA KO-
JIOTHH, TE€0JIOTUH U IPUPOAHBIX pecypcos Pecybnuku Kazaxcran.

s mpocTpaHCTBEHHO-BPEMEHHOM OIEHKH MHOTOJIETHHX KOJIeOaHWi IoJJOBOTO CTOKa OacceiiHa peku
Acca-Tanac npencrapnsieTcsi BO3MOXHBIM HCIIONB30BAThH PsIl METOAOB THIPOIIOTHUECKOTO pacyera, 6a3upy-
FOIUXCS HAa MaTeMaTHIecKon cratuctuke [9, 10]:

- ipu popMupoBaHnHU 6a3bl UCCIEIOBAHMS 110 THAPOJIOTUIECKOMY PEXHUMY PEK BOCCTAHOBHIIM IPOITyC-
KM BPEMEHHBIX PsJIOB HaOJNIOJCHUI 32 CPETHETOJJOBBIM PACX0/I0M, OBUIM HCIIOIh30BaHBI METOJIBI THAPOJIO-
TMYECKON aHAJIOTHH C MOMOIIbI0 HAOMIOACHUH Ha MHOM PEKH CO CXOXHMHU NPHPOJHBIMH YCIOBUSIMH, TO
ectb Q; = f(Qq;), TIe Q;— CpPEIHEroI0BbIe PAcXObl BOABI PEKU; Q,;— CPEIHETOIOBbIC PACXOJIbI BOIbI
peku-ananora [9];

- METOJIbI JINHEHHBIX TPEHJOB, TO3BOJISIONINX MPU HANWYHE BPEMEHHOTO psfa W3MEPEHHOTO THAPOJIO-
TMYECKOro Ipoiecca, To ectb @; = a * N; + b (rne Q;— wuccnenyemasi epeMeHHasi WM 3aBUCUMAas Tepe-
MeHHas (HAIPUMED, CPEIHETOIOBBIE PACXO/] BOJIBI PEKH, M/C); @ — TOYKa MEPECEYEHHs ¢ OChio Q; Ha rpa-
¢uke (MUHUMaNBHBIA YPOBEHB); b — TOKa3aTellb, XapakTepU3YIOUIH YBEIMYCHUE CIIENYyolee 3HaUCHUE
BpeMeHHOTo psifa; N; — HOMep mepuojia WM MOPSIKOBEIM HOMEpP roja, MO3BOJISIONIUI BBISIBUTH TEHCH-
1o (YBeIWYCHNE WINM YMEHBIIEHHE) OJHOHAIPABICHHOE WIIM MOHOTOHHOE U3MEHEHHE CpelHeH MHOTOJIeT-
Hel BeTUYNHBI pacxoaa Bosl peku [10];

- CyMMapHasi HHTeTpaJibHasi KpHBas CPEJHEr0I0BOr0 pacxoja BOAbI — IOCIIEI0BaTeIbHOCTh HapacTa-
HUSI 3HAYCHHUH CPETHEr0JOBOI0 PacXo/ia BOJbI 32 paCCMATPUBAEMBI MEPUOJT BPEMEHH (1), TO eCTh ), i—q Q;,
JUISL BBISIBJICHUS IPUPOTHBIX M aHTPOTIOTEHHBIX (JaKTOPOB Ha THAPOIOTUYECKUN pexuM peku [11];

- Pa3HOCTHAs WHTETpajbHAs KpHBas CTOKA, MPEACTABIAONIas cOO0M HapacTaloLUIyl0 CyMMY OTKJIOHE-
HUI MOJYJNBHBIX KO3((HUIMEHTOB CPEJHEr0I0BOTO PacXojia BOJBI OT CPEJHEr0 MHOTOJETHETO 3HAYCHHSI
BPEMEHHOTO psijia Ha KOHEIl KaXI0ro roja, To ectb Y-, (k; — 1)(rae k;— MoxynbHbie K03 HUIMEHTHI, KO-
TOpbIE BBIYMCIIAIOTCS BhipaskeHueM (A.A. Bomuek u nap., 2019, 84 c.); k; = Q;/Qcp, THE Qcp — cpenne-
apu()METHYECKOE 3HAYEHHME DAZla CPEHETONOBBIX PACXOJ0B BOJbI, OmpeneisieMoe nmo Gopmyne:Qqy =
Y1 Qi /n, 31€Ch N — YKCIIO YICHOB Psia, XapaKTePU3YIOIIUX [UKINYECKUE KOIECOaH s CPEIHEr00BOr0
pacxonaa Boabl peku [10];

- KpuBas 00€CIEUYEeHHOCTU (BEPOSTHOCTH TNPEBBILICHUS) — HHTErpajbHas KpUBas, MOKa3bIBArOLIAs
00ecnedeHHOCTh MPEBBIIeHNs (B % WM B JIONIAX €AWHUI) CIydYaifHOW BEITMYMHBI CPeAy O0IIel COBOKYITHO-
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ctu psaga: P = [m/(n + 1)], tae m — nopsAAKOBbIA HOMEP BEJIMYUH B pacCMaTPUBACMOM PSiTy; 1 — KOJIHU-
YEeCTBO 3HAUYCHUI B Py, WM YHUCJIO JIET HAOJIOACHUH 3a pacCMaTpUBaeMoi XxapakTepuctukoit [10].

Bce ruaponorudeckue pacueTsl BRITOTHEHBI O dJIeKTpoHHOM Tabmuie 2000, u mocTpoeHue rpadukoB
C UCTIOJIb30BAaHUEM JIMHEHHOTO TPEHJa U B IPSIMOYTOJIBHBIX KOOPAWHATAX OBLIN MPOU3BEACHEI B MTPOrpaMMe
Microsoft Excel.

Peszynomamut u ux obcyscoenue

s BeIsIBIICHUST OCOOEHHOCTH (POPMHUPOBAHUS THIPOJIOTHIECKOTO MPOQHIIS peK B BOAOCOOPHOI Teppu-
Topun Oacceiina Acca-Tanac co3nana 6a3a TUAPONTOTHIECKUX HCCIEIOBAHUN ¢ UCIOJIb30BAHUEM MHOTOJIET-
HAX WHPOPMAIMOHHO-aHAIMTHICCKAX MaTepHajioB THuapojorndeckux moctoB PITI «Kasrmapomer» 3a
1925-2020 roasl ¥ HEAOCTAIOIIMX JaHHBIX HAOIIOJACHUN BPEMEHHOI'O Psiia BOCCTAHOBJICHBI HA OCHOBE Me-
TOJIa THAPOJIOTUYESCKOM aHATOTUH B paMKax peqHoro Oacceitna (Tadu. 1):

- B 30HE (OPMHUPOBAHMS M PETYIMPOBAHMSI CTOKA C MOMOIIBIO CTPOUTENBCTBA BOJOXPAaHWININA B Oac-
ceitne pexn Tamac B mpenenax Keiprerzckoit PecryOnvku mcmonbp30BaHbl HAOMIOACHUS THAPOIOTHIECKUX
noctoB Kapaoii, Kuposckoe u [lokpoBka, a B 30HE HCIIOJIB30BaHUSI BOAHBIX PECYpPCOB B Mpeaenax Pecmy0-
mku Kazaxcran — Xacopkener, TpyaoBoii naxaps, 2Kuenbet u Yuapai;

- B 30He ()OPMUPOBAHUA U PETYIMPOBAHUS CTOKA C OMOIIBbIO BOJOXpaHWIMIIA Oacceline peku Tamac B
npenenax Keipresckoit Pecrry0nuku ncmonb30BaHbl HAOMIOACHHUS THAPOIOTHIeCKuX mocToB YoH-Kyprak u
Maiimak B pexax Kypkypey-Cyy u HyprsikeHT B pexax Tepc, a B 30HE UCHOJIB30BaHUS BOJHBIX PECYPCOB
Maiimak B pexe Acca, Kaparay B peke Tamasl, Kapna-Mapkca B pexe bepkyTtsl, Kapamat B pexe Kokran u
Kapamrabakrsr B peke 11la0akTsr.

Tabnuima

PerpeccuoHHble MO/1eJIM, XapaKTepHU3yIOLHe 3aBHCHMOCTH CPETHEr0J0BbIX PACX010B MEXKAY
THIPOJIOTHYeCKIMH NIOCTAMM OCHOBHBIX peK B BogocOope d6acceiina Acca-Tanac

Hccnenyemblit myHKT (peka | XapaKTepUCTHKA YpaBHeHuUE perpeccun I'oner coBmecTHbIX | KoadduueHt
Y THJIPOJIOTHIECKUH 1OCT) neprosa HaOII0ICHUH perpeccuu
Peka Tanac — ceno Kuposckoe (ImyHKT—aHaJior)
Tanac — ceno Kapaoit €CTECTBEHHBIH Q; =0,506-Q, +0,117 1940-1974 0,8116
TEXHUYECKUI Q; = 0,063 -Q, + 6,859 1992-2020 0,7489
Tanac — ceno ITokpoBka €CTECTBEHHBIN Q;=1079-Q, +11,41 1940-1974 0,9049
TEeXHUIECKUH Q;=0,210-Q, + 11,33 1992-2020 0,8495
Peka Tamac — ceno JKacopkeHeT (ITyHKT—aHAJIOT)
Tanac — TpynoBoii naxapb |€CTECTBEHHBIH Q; = 1,096 - Q,; — 5,442 1940-1974 0,8650
TE€XHUYECKUHI Q; =0,823-Q, — 2,239 1992-2020 0,8662
Tanac — ceno JKuember €CTECTBEHHBIH Q; =0,960-Q, — 2,597 1940-1974 0,8392
TEeXHUYECKUIl Q; =0,394-Q,;, — 0,185 1992-2020 0,8952
Tanac- ceno Yuapain €CTECTBEHHBII Q; =0,508-Q, + 0,449 1940-1974 0,8367
TEeXHUYECKUIl Q; =0,342-Q,; — 1,786 1992-2020 0,9079
Peka Acca — ceno Maiimak (yHKT—aHAaJIOT)
Kypkypey — Cyy —HoH —  |ecTeCTBEHHBII Q; =0,173-Q,; + 3,925 1940-1974 0,8171
Kypraxk TEXHUYECKHI Q; =0,081-Q, + 0,464 1992-2020 0,8147
Kypkypey —Cyy — MaiimMak |ecTeCTBEHHBII Q; =0,082-Q, + 1,359 1940-1974 0,8171
TEXHUYECKUI Q; =0,081-Q, + 0,464 1992-2020 0,8147
Tepc — ceno — HypibIKeHT |eCTeCTBEHHBIN Q; =0,497-Q, — 0,153 1940-1974 0,9883
TEXHUYECKHI Q; = —0,289 - Q,;+6,183 1992-2020 0,8266
Tepc — ceso — HypibIkeHT (ITHKT -aHaJIOT)

Tamnsl — ropon Kaparay €CTECTBEHHBIII Q; =0175-Q,; + 0,445 1940-1974 0,8322
TEXHUYECKUH Q; =0,187-Q, — 0,281 1992-2020 0,8494
Bypxets! — ceno Kapna €CTECTBEHHBIN Q;=0,122-Q, — 0,318 1940-1974 0,9120
Mapkca TEXHUYECKUH Q; =0,035-Q,; — 0,202 1992-2020 0,8406
Koxkran — ceno Kapamar €CTECTBEHHBIII Q; =0,353-Q,; — 0,791 1940-1974 0,8182
TEXHUYECKUH Q; =—0,003-Q, +0,49 1992-2020 0,8138
[Ta6akTer — Kapamabakrbl |ecTeCTBEHHBIN Q; =0,595-Q,; — 1,356 1940-1974 0,8328
TEXHUYESCKUI Q; =0,196-Q,; + 1,312 1992-2020 0,8142
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Jis OLleHKH MPOCTPaHCTBEHHO-BPEMEHHOTO KOJieOaHHUs CPEIHET0A0BOTO Pacxoia BOALI PEKU B BOZAO-
cOope Oacceiina Acca-Tanac ¥ JOJATOCPOYHOTO MPOTHO3MPOBAHMS MX, C MO3MILUH aHAJIM3a NPUYUH U BO3-
MOXHBIX TTOCJIEACTBHH JJIs1 BOJXHON O€30MaCHOCTH U )KU3HEOOECTICUCHHOCTH HACEIEHHI PErnoHa, UCTIONb30-
BaH METOJl JIMHEWHOTO TpEeH/1a, I/ie TIOCTPOeHHE MX TpaduKoB OBUTH MPOU3BeACHB B porpamme Microsoft
Excel (puc. 1-4).

AHanu3 TeHISHIINA U3MEHEHHs CPEeIHETOI0BOTO Pacxo/1a BOJIBI PeK B BOJOCOOpPHOHN Tepputopun Oac-
ceitHa Acca-Tanac B 30He (OpMHPOBaHUsI, PEryJTUPOBAHUS U HCIOIB30BAHUS THAPOIOTHYECKOTO CTOKA I10-
Kazajl, 4YT0, HECMOTPS Ha OOLIYIO 3HAUYUTEIbHYIO BaApHAaOENLHOCTD MO TOAaM, JUIS BCEX PeK OOIIUe 3aKOHO-
MEpPHOCTH M3MEHEHHS THAPOJIOTHYECKOTO PEKUMa HE COOTIOAt0TCSL.

B 30onHe (opmupoBaHUS THIPOIOTHYECKOTO CTOKA pekH Taiac, Mo JaHHBIM THIPOJIOTHYECKOro Iocta
Kapaoii, pacnonoxxenHoro Huxke ciusiaus pek Kapakon u Yu-Komoii, TeHaeHIusI H3MEHEHUS! CpeTHEer010-
BOTO pacxoia BOJBI 3a paccMarpuBaeMsblil eproa 1925-2020 roasr oTpUIIATENbHBIN, TO €CTh COCTABISET -
6,46 M°/c 3a 96 net ¢ maTencuBHOCTHIO 0,0673 M3/cB TOX (pHC. 1).
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Pucynox 1. I'padmk m3MeHEeHNs CPpeIHETOIOBOTO pacxoaa BOIbI peku Tamac B rugpoornaeckux mocrax Kapaoii (1),
Kuposckoe (2) u I[Toxposka (3) 3a 1925-2020 roas! u ero TMHEHHBIH TpeHT
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Pucynok 2. I'paduk M3MeHeHuUs: CpeJHEr0I0BOT0 pacxo/ia Bo/ibl peku Tanac B THAposIorHueckux nocrax XKacopkener
(1), Tpynosoit maxaps (2), JKuenbert (3) u Yuapain (4) 3a 1925-2020 rozgs! u ero TUHEHHBINA TPEH]T
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Pucynox 3. I'padmk m3MeHEHUS CpeIHETOA0BOTO pacxoaa Boasl peku Kypkypey—Cyy B THIPOIOTHIECKUX MOCTaX
Yon—Kyprax (1), Maiimak (2), peku Acchl B ruapoiorndeckoM nocre Maiimaxk (3) u peku Tepc B THAPOIOTHICCKOM
mocte HypisikeHT (4) 3a 1925-2020 romsl u €ro THHEHHBIA TpeH
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Pucynox 4. I'paduk u3MeHEHHS CPEJHET0I0BOTO pacxoa Boabl peku Tamabl B ruaposiornyeckom nocty Kaparay (1),
pexu bepkyTsl B ruznposiornyeckom nocty Kapim Mapke (2), pexu Kokrans ruaponoruueckom nocty Kapamar (3) u
pexu llabaxTe B ruaponornueckom rocty Kapama6axTst (4) 3a 1925-2020 roas! v ero JMHEHHBIH TPEHNT

B 30He perynnpoBaHusl THAPOJOTHUECKOTO CTOKAa peku Tajac, rae MOANMUTHIBAIOTCS MPUTOKOM PEKH
Kon6a (miomans Bogocbopa (F) 218,0 kMm% cpeanuii muoronernuii pacxon(Q;)1,69 m%c), bem-Tam (F
=314,0 xm? u Q;= 3,54 m%/c), Yp-Mapan (F =1130,0 km? u Q;= 8,59 m%/c), Kymym-Tak (F =333,0 km? u Q;=
2,68 m*/c), Kapa-Bypa (F =797,0 kxm? u Q;= 3,68 m%/c), Ken-Kon (F =406,0 xm? u Q;= 2,42 m*/c) n Hpupl
(F =281,0 km? u Q;= 0,72 m%/c), TeHEHIMA U3MEHEHUS CPEIHET0I0BOTO Pacxoa Boabl Hike KupoBckoro
BOJIOXPAHUJIMIIIA MHOTOJICTHETO PETYJIUpOBaHUs (THAPOJOTHIeCKHii mocT KupoBsckoe) 3a paccMaTpruBaeMbIid
nepuos (1925-2020) nosoKuTENBHBIH, TO ecTh cocTaBiseT 35,44 mM%/c 3a 96 ser ¢ unTeHCHBHOCTHIO 0,369
M%/C B TO/L M B CPaBHEHHM C THIPOJIOTMYIECKMM MOCTOM Kapaoii cpeiHerooBoii pacxos1 Boibl yBEIMYNBAET-
csl ABa-TpH pas3a, ocobeHHo B mepuoa 1980-2012 rr., 4To CBSA3aHO ¢ MHTCHCHBHBIM TasHHEM JICIHUKOB U
n3MeHeHnueM kimumMata Tanacckoro xpedra Keipreizckoit Pecriy0muku (puc. 1).

AHanu3 AMHAMHUKH CPEJHEr0JJ0BOTO pacXxoaa BoJbl peku Tanac B cTBope ruaposnornieckoro mocra Ilo-
KpPOBKa, TO €CTh B 30HE HCIOJb30BaHHUA BOJIHBIX pecypcoB B mpenenax Keipreickoir PecryOnuku, TeHaeH-
IS U3MEHEHUS CPEIHEr0I0BOr0 pacxoja BOIBI 3a paccMaTtpuBaeMblii nepuox (1925-2020) orpumarens-
HBIi, TO ecTh cocTabiseT —13,54 m%/c 3a 96 net ¢ unrencusHocThio 0,1410 M3/c B rox (puc. 1).
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B 30He ncnonb30BaHus BOAHBIX pecypcoB peku Tamac B mpenenax Pecnyomuku Kazaxcran TeHICHIUS
M3MEHEHUS CPEIHETO0BOIO pacxoaa BOMABI 3a paccMaTpuBaeMmblid niepuoz 1925-2020 rr. B ruaposorude-
ckux moctax JKacopkeHer n TpymoBoil maxaph MOJOKUTEIBHBINA, TO €CTh COOTBETCTBEHHO cocTasisieT 0,14
m%/c u 0,85 m%/c 3a 96 ner ¢ untencusHocThiO 0,0015 M%/c 1 0,0089 M%/c B roa, a B THAPOIOrMYECKHX TTOCTAX
XKuenber n Yuapai, pacroyIOKEHHBIX B 30HE Mara3WHUPOBaHUS CTOKA, OTPHUIIATENLHBIN, TO €CTh COOTBET-
ctBeHHO coctaBmsier —10,93 M%/c u —7,49 M%/c 3a 96 net ¢ unreHcusHocThio 0,114 M%/c 1 0,078 m%/c B oL,
IJIe M3MEHCHHS THAPOIOTHYECKOTO PEKHMa PEKH MPOHMCXOAUT CHMMETPUYHO M IOCIECI0BATENBHO-
MPONOPLUOHANBEHO B IPOCTPAaHCTBEHHO-BPEMEHHOM Maciitade (puc. 2).

AHam3 TUHAMHUKH (OPMHUPOBAHMS THIPOIOTHIECKOTO CTOKA B BOJOCOOPHOW TeppuUTOpHMH OacceitHa
pexu Kypkypey-Cyy mokasai, 4to, B THIpOJOTrHYecKuX moctax YoH-Kyprak, pacroyioKeHHOTO B 30HE
(dhopmupoBaHus CTOKa U MaiiMak, pacroIoKEHHOTO B YCThE BBIIIE 0 ciusHus pexoi Tepc (puc. 3) B mpe-
nenax Keipreizckot PecryOnuky, TeHISHIIMS U3MEHEHUS CPETHETOIOBOTO pacxojia BOJBI 3a paccMarpuBae-
Mblii neprog (1925-2020) nonoKUTeabHbIH, TO €CTh COOTBETCTBEHHO cocTasnseT 1,33 m%/c u 2,85 m%/c 3a 96
ner ¢ uaTeHcuBHOCTHIO 0,014 M3/c 1 0,030 M%/c B ro.

AHanu3 AMHAMHUKH (HOPMHUPOBAHUS THAPOJIOTHYECKOTO CTOKA peku Tepc B CTBOPE THAPOIOTHYESCKOTO
nocta HypIibIKeHT, pacnoiokeHHOro Bhiie Tepc-ANbIOyIakCKOro BOJOXPAHIIIMIIA M peKH Acca B CTBOpE
THIPOJIOTHYECKOTO TTocTa MaiiMak, pacionokeHHoro Hike ciausaus peku Tepe u Kypkypey-Cyy, TeHeH-
IIUST U3MEHEHUS CPEHEr0I0BOI0 Pacxoja BOAbl 3a paccMmarpuBaeMbiil iepuoxa (1925-2020) orpuriaressb-
HBIII, TO €CTh COOTBETCTBEHHO cocTaBisieT —3,99 mM%/c u —3,42 m%/c 3a 96 ner ¢ uarencuBHocThio 0,042 M/c
u 0,036 M%/c B rox (puc. 3).

TenmeHIUsT U3MEHEHUSI CPEAHETOI0BOI0 pacxoja Bojabl pek Tamuwl, bepkytsl, Kokrtan u 1llabakTsl,
PACIOJIOKEHHBIX B BOJOCOOPHOW TEPPUTOPHHM pPEeKH Acca, OepylIMX HA4Yallo B CEBEPHBIX CKIIOHAX XpeOTa
Kaparay, rie MCTOUHMKAMU TTUTAHUS SBJISIOTCS CHEXHBIC MOKPOBBI U aTMOC(EPHBIC OCAJIKU, OTPUIATENb-
HBII U 3a paccMaTpuBaemsblid iepuos (1925-2020) orpunaTesbHbIi, TO €CTh COOTBETCTBEHHO COCTABIISICT —
0,29 m%c, —0,10 M%c, —1,14 M%/c u —0,19 M%/c 3a 96 ner ¢ unrencusHocTsio 0,003 M%/c, 0,001 m%/c, 0,012
m%/c u 0,002 m*/c B rox (puc. 4).

Ha ocHoBe ananm3a u 06pabOTKH THAPOIOTHIECKOTO MOKa3aTesst BOCBMU PeK B BOJOCOOPHOI TeppHTO-
pun Oacceitna peku Acca-Tanac 1Mo MATHAALATEIM THIPOJIOTHYECKUM MOCTAM METOJIOM JIMHEHHOTO TpeHa
MOJTYYEHBI THIPOIOTHYECKHE MOJICITH, U3 KOTOPBIX B MATH THAPOJIOIMISCKUX MTOCTaX — MOJIOKUTETbHBIC U B
JCBSITH THIPOJIOTUUECKUX MOCTAX — OTPHUIIATENbHBIC 0 HA0OPY MEPEMEHHBIX, XapaKTEPU3YIONIHX yCIOBHUS
(hopMHUPOBaHUs TUAPOJIOTUIECKOTO CTOKA (Tab. 2).

Tabnuma 2

T'uapoJiornyeckue MoOIeTd U3MEHEHHUs CPETHEr00BBIX PACXO0JA0B BObI B MPOCTPAHCTBEHHO-BPEMEHHOM
MacmiTade B BOJ0cOOpPHOIi TeppuTOopuM 0acceiiHa pek Acca-Tanac

Pexa I'mpponoruueckuil moct| YpaBHEHHE TUHEHHBIX TPEHIOB U3menenue
nokasareseit (m%/c)

Tamac Kapaoit Q; =—0,068-N; + 17,794 - 6,46
Kuposckoe Q; =0,373-N; +27917 35,44
ITokpoBka Q; = —0,578 - N; + 69,026 -13,54

’Kacopkener Q; =0,0015-N; + 17,572 0,14

TpynoBoii maxapb Q; = 0,0089-N; + 13,426 0,85
Kuember Q; =-0,115-N; + 17,398 -10,93

VYuapan Q; =-0,078-N; + 11,305 -7,49

Kypkypey-Cyy You-Kyprak Q; =0,014-N; +5,712 1,33
Maiimak Q; =0,030-N; +1,707 2,85

Acca Maiimak Q; = —0,036-N; + 12,743 -3,42
Tepc HypinbikeHnt Q; =—0,042-N; + 6,734 -3,99
Tamasl Kaparay Q; = —0,003-N; + 0,685 -0,29
BepkyTsl Kapna Mapkca Q; =—0,001-N; +0,417 -0,10
Koxkran Kapamar Q; =—-0,012-N; + 1,441 -1,14
[TabakTsI KapamabakTsl Q; = —0,002 - N; + 2,055 -0,19

Juis aHanu3a W BBISBICHUS BIWSHHUS NPUPOIHBIX M AHTPONOT'€HHBIX (PaKTOPOB HA T'MIPOJIOTHUECKHUH
PEXUM peK B BoAocOOpHON Tepputopuu OacceiiHa Acca-Tajac HCIOIb30BaH CTATHCTHYECKUI METOH, MO3-
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BOJSIIOIIMK MPUONMKEHHO OLIGHUBATh HMX OJHOPOJHOCTH 33 pacCMaTpUBAaEMBId IEpUOJ TpaduKo-
AQHAJIMTUYECKUM CIIOCOOOM, ITyTEM IOCTPOEHUS CyMMapHBIX MHTETIPAJIbHBIX KPUBBIX CPEAHETOLOBOIO PacXo-
J1a BOJIbI, KOTOPbIC Ipon3BeieHbI B iporpamme Microsoft Excel (puc. 5-8).
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Pucynok 5. I'paduk cymmapHO#i HHTETpaibHON KPUBOI CPEHEr0I0BOr0 pacxo/a Bosl peku Tanac B
runponorndeckux nocrax Kapaoit (1), Kuposckoe (2) u ITokpoBka (3) Ha Tepputopun Keipreisckoit PecryOmnuku

Jlist onpeienieHust NPUOIM3UTENLHOM TOUKH IEpesioMa BpPEMEHHOTO Psijia 32 pacCMaTPUBAEMBI IEPHOT
[POBOJMM KACATENBHYIO TPSIMYIO JIMHUIO CYMMapHO# MHTErpaIbHOM KPUBOIA, XapaKTepu3yIoliei moceno-
BATEJILHOCTh HAPACTAHMS CPEIHETO0BOTO PACX0/A BOJIBI PEK OT HAYAJIO PACCMATPUBAEMOTO IIEPHOJIA.

Ipu 3TOM KacareybHas IpsMast JIMHHUSL B ONPEIETIEHHON CTENEHH XapaKTePU3yeT MOCIIEI0BATENLHOCTD
HApACTaHMs €CTECTBEHHOTO CPEIHErOM0BOrO pacxona Boabl PeK (Yi—; Qecri), @ IPAMAs JIMHUS, COEIMHSIO-
AsCsl ¢ CyMMApPHOW MHTErPaIbHON KPUBOW HAYaI0 M KOHEIl PACCMAaTPHBAEMOTrO MEPUOJIA, XAPAKTEPH3YET
TI0CJIEI0BATENLHOCTh HAPACTAHMS AHTPONIOTEHHOTO CPEIHETOI0BOTO Pacxoa BOAbI (X1 Qauri) ¥ MO HX
pasHule ONMpEACIAIOT YBCIUMYCHUC WM YMCHBUICHUE CPCAHCTOAOBOIO pacxoa BOJbI AQl paccMaTpuBac-
MOT'0 nepuoaa:

- ecmn Y Qecri<Ni=1 Qauri> Tor12 AQ; = X1 Qauri — Xi=1 Qecris
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Pucynok 6. I'paduk cyMMapHO HHTETPATBHON KPUBOW CPETHETO0BOTO PAcX0/ia BOJIBI pekn Tamac B THAPOJIOTHYC-
ckux mocrax JKacopener (1), Tpynosoit maxaps (2), XKuen6er (3) u Yuapan (4) Ha teppuropun Pecrry6nnku Kazaxcran
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Pucynox 7. I'paduk cymMapHOW HHTErpalIbHOM KPHBO# CpeiHeroJoBoro pacxozaa Bozwl peku Kypkypey-Cyy B ruznpo-
noruueckux nocrax Yon-Kypraxk (1) u Maiimak (2) B npeaenax Keipreisckoii Pecny6miku, pexu Acca B THAPOIOTHYe-
ckoM nocte Maiimak (3) u pexku Tepc B runponorudeckoM nocre HypnbikeHT (4) Ha Tepputopun Pecny0Onukn
Kazaxcran

B cBOM0 ouepens TaHreHC yriia HaKJIOHa JIMHUH (tga;), COSTUHSIOIINI BE TOYKH HA CYMMapHO# MHTe-
IpaJbHOM KPUBOH, PABEH CPEIHETOI0BOMY Pacxo/y Bojbl peku (AQy;) Ha BHIOPAHHOM MHTEPBAJIE BPEMEHH
(N;) u TaHTeHC yIila HaKJIOHA, KacaTelbHbIH K CyMMapHOW HHTErpalbHON KpHUBOM, paBeH pacxomay (AQ;)
JAHHOTO MOMEHTa BPEMCHH, XapaKTCPU3YIONIMH MX MaTeMAaTHUECKH cMbIch, To ecth lim(AQ;/AN;) =
dAQ;/dAN; = tga. [Ipu 5TOM (hM3HMUECKUil CMBICI TAaHTE€HCA Yrila HaKJIOHA JIMHUH (tga;), MpeacTaBisieT He
TOJIbKO CTaTUCTUYECKUM NMPpHU3HAK (YOPMHUPOBAHUS BPEMEHHOT'O Psiia THAPOJIOrHYECKOrO CTOKA, HO U ABJISIET-
Csl MHAMKATOPOM (hPU3MYECKOTo MPOLIECCOB Ha TEPPUTOPHUU BOAOCOOpa peyHOro OacceiiHa, IEeMOHCTPHUPYS
BIIMSIHUE TIPUPOJIHBIX U aHTPOIIOTEHHBIX (PAKTOPOB.
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Pucynox 8. I'padmk cymmapHOii HHTErpaTbHOW KPUBOH CPETHETOIOBOTO PacXo/1a BOJBI peKH TaMIIbl B THIPOIOTHYC-
ckoM nocte Kaparay (1), peku bepkyTsl B runponorudeckom nocre Kapim Mapke (2), peku Kokran B ruziposiornaeckom
mocte Kapamat (3) u pexu [1abakTel B ruaponormyeckoM nocte Kapamaoakrer (4)

AHanmu3 CyMMapHbBIX HHTETPATbHBIX KPUBBIX CPEIHETOJ0BOTO PACXO0/a BOABI PEK B BOJOCOOPHOM Tep-
putopuu Oacceitna Acca-Tamac mokasan (puc. 5-8), yTo BpeMEHHbBIN PsJl CPEAHETOJ0BOTO PACcX0ia BOIBI
pek 3a paccMaTtpuBaemsiii mepuo (1925-2020) MoxHO pa3OoWTh Ha JBE KBA3HOJHOPOIHBIE COBOKYITHOCTH C
MIPOJIOMHOM TOYKOM, XapaKTEPHU3YIOIIEi MePEXo1 OT MPUPOAHON Ha aHTPOITOTEHHBIE IEATETBHOCTD PETHBIX
OacceifHOB:

Cepus «buonorua. MeguumHa. Meorpadums». Ne 2(110)/2023 181



XK.C. Myctadaes, A.T. KosbikeeBa 1 gp.

- Oacceiina peku Tamac, TONBKO B CTBOpE THAPOJIOTHUEcKoro mocra Kapaoit cymmapHasi HHTErpaabHast
KpHBasi CPEAHEr01I0BOI0 pacxofia BOJbI NPEJCTABISIET cOO0M HeaIbHYIO NPSIMYIO (PUC. 5), YTO FTOBOPUT O
CTaOMJIBHOCTH CPEJHEr0JJOBOTO Pacxoa BOABI 3a IEPHOA HAOIIOACHUM, B THAPOIOrHueckux nocrax Kupos-
ckoe, ITokpoBka, XKacopkent, TpynoBoii maxapb, Kuenber u Yuapai, pacnonokeHHbIX HKe KupoBckoe
BOJOXPAaHWININA, MHOI'OJETHETO peryiumpoBaHusa HaOmomaercss ¢ 1975 roma HapymeHus OJHOPOAHOCTH
CPEHEr0J0BOT0 pacxoia BOABI PEK OT Ha4allo paccMaTpuBaeMoro nepuoza (puc. 5, 6);

- OacceiiHa pekn Acca, CyMMapHasi HHTeTrpajibHas KpuBasi CpeTHEr0/JOBOTO pacxoa BoAbl peku Kypky-
pey-Cyy B rumponornueckux nocrax Yon-Kyprak u Maiimak, a takxe B pekax Tamabl u BepkyTsl npea-
CTaBIIAET COO0H OTHOCHUTENHFHO MPAMYIO JTUHHIO (prc. 7, §), 9To XapaKTepusyeT cTabuibHOCTh (popMupoBa-
HHS THIPOJIOTHYECKOTO CTOKA, a 1Mo peke Acca (ruaposormueckuii moct Maitmak), Tepc, Kokran n [1labak-
THI HaOmogaercs ¢ 1975 r. HapyleHus: OAHOPOJHOCTH CPEIHEr0I0BOr0 Pacxona BOJBI pEK OT HAa4ajo pac-
CMaTpHUBaEMOro MEPUoJa, YTO CBA3aHO CO CTPOUTEIBCTBOM BojoxpaHmnuima Tepc-AmmoOyiak Ha pexe Tepc
u blaTtans u pexe [11abakTbl c€30HHOTO PeryTUPOBaHUS.

OrneHka U3MEHEHHI BOJHOCTU PEK HA TEPPUTOPHH BoJocOopa OacceitHa Acca-Tanac u CHHXpOHHOCTH
WM aCHHXPOHHOCTH €€ MHOTOJIETHUX KoJieOaHWI BHIMOJIHEHA HA OCHOBE HOPMHUPOBAHHS Pa3HOCTHBIX WHTE-
I'PaJIbHBIX KPUBBIX MOIYJIBHBIX KO3(()HUIMEHTOB CpeIHEroJ0BOr0 pacxoia BOJbI C UCIONIb30BAHUEM METO-
JIOB pa3HOCTHO-UHTETPaJIbHBIX KpHBHIX (puc. 9, 10):

- U3y4YCHHUs MHOTOJICTHUX KOJICOaHMI CPEIHEr0JI0BOr0 pacxoja Bojabl OacceiiHa peku Tamac 3a pac-
cmatpuBaembiii iepuos (1925-2020) mo ruapoTOrHuecKUM MOCTaM ¢ MPUMEHCHHEM PAaCCMOTPEHHBIX BBIIIE
MIPUEMOB MOKa3ady 00 OTCYTCTBMM OOIIEH 3aKOHOMEPHOCTH, TO €CTh BO BCEX TI'MIPOJIOTHYECKUX MOCTax
kpome Kuposckoe ¢ 1925 no 1975 rr. HabmomaeTcss MHOTOBOJIHBIN IUKII, a MOCE 3TOT0 HaYMHASTCS JI0
HACTOSIILETO BPEMEHH MAJIOBOAHBIN LMK, HO C PA3IMUYMsIMU B CPOKAX HACTYIUICHUs (a3 U aMIUIUTYIbl LUK~
JIMYECKUX KOJICOaHNI;

- UCCIIeIOBaHMsI MHOTOJIETHUX KOJIe0aHUH CpellHeroJJOBOr0 pacxoja Bojasl Oacceitna peku Kypkypey-
Cyy B ruaponorndyeckux nocrax Yon-Kyprak m Maiimak, a Takxe B pekax Acca, Tepc, Tamasl, bepkyTsl,
Koxkran n [1labakThl mmokasaiy, 4TO 3a pacCMaTpPUBAEMEBIi Mepro, HaOJIr0aeTcsl B OMpEAeIeHHONW CTEeTIeH!
CTporasi IEpHOANYHOCTD B KOJEOAHHUSIX THAPOJIOTHYECKOTO CTOKa, TO €CTh B 00mmx ueprax ¢ 1925 mo 1975
. IPOXOAUT MHOTOBOJHBIN UK, a ¢ 1976 T. 10 HACTOAIIETO BPEMEHH SIPKO BBIPAKCHHBIA MATOBOIHBIN
LUK
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Pucynox 9. PazHoCTHO-MHTETpajIbHast KPHBask CPETHETOA0BOTO pacXo1a BoAbl pekn Tayac 1o ruiposornieckuM I1o-
cram Kapaoii (1), Kuposckoe (2), [Toxposka (3), XKacopkener (4), Tpynosoii maxaps (5), XKuenber (6) u Yuapan (7) 3a
1925-2020 rr. v OLIEHKN BOAHOCTH (PENPE3CHTUBHOCTH)
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Pucynox 10. PazHocTHO-MHTerpanbHasi KpUBas CPEAHEr010BOro pacxoaa Bojsl peku Kypkypey-Cyy no rugponoruye-
ckuM noctam You-Kyprak (1) u Maiimak (2), peku Tepc (3), Acca (4), Tamas! (5), bepkytsi (6), Kokran (7) u 11labax-
ThI (8) 32 1925-2020 rr. 1 OLIEHKU BOJHOCTH (penpe3eHTUBHOCTH)

Takum 00pa3oM, CONOCTABICHHE CHHXPOHHOCTH MM aCHHXPOHHOCTH KOJICOAHWI BOAHOCTH PEK Ha
TeppuTopun BojgocOopa OacceliHa Acca-Tamac W aHanM3 ee Ha OCHOBE IIOCTPOCHHS PA3HOCTHO-
MHTETPATBHBIX KPHUBBIX CPEIHETr0JOBOIO Pacxoia BOABI C HCIOJb30BaHMEM mHporpammsl Microsoft Excel
IIO3BOJIAIOT BBIJACIIUTH Ha rpaq)HKax MHOI‘OBOI{HI)Iﬁ IUKJI paCCMATPHUBAIONIUX KaK I'PYIIILY MOCICA0BATCIbHBIX
3HAUCHUH CPEIHET0I0BOrO PAacXoja BOJbI, MPEBBIIIAIONINX CpeHee apupMeTHIecKoe 3HaueHue (HopMy), a
MaJIOBOTHBIH IIUKJI — TPYIIIY TOHMKEHHBIX 3HAUCHHH.

Jlnst ycTaHOBIICHUS] 3aKOHOMEPHOCTEN KosleOaHUsl CPEJHEr0/I0BOro pacxoja BOAbl PEK Ha TEPPUTOPHU
BozocOopa Oacceitna Acca-Tamac ObUTH MPUMEHEHBI KPUBBIE 00ECTICYEHHOCTH, XapaKTePU3YIOIIUe BEPOsIT-
HOCTb IIPEBBIIICHHUS PACCMATPHBAEMOT0 €€ 3HAYCHUS B MHOTOJIETHEM PsIy W MapaMeTpU3aluio MX CTaTH-
CTHYECKHX XapaKTEPUCTHUK, BHITOJHEHHBIX Ha OCHOBE KoddduitmenToB Bapuanuu (C,) u acummerpuu (C)
[10] (puc. 11, 12):

Cy = \/Z?=1(Ki - 1)2/(1’1 - 1);
_ Cs = [n- X (K — D)/ [(n - D(n—2) - CG3].
Y Q,. Mm3/c o1 —a— 2 - I
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Pucynok 11. Dmnupudeckas kpuBasi 00eCIiedeHHOCTH CPETHETOJ0BOTO Pacxo/ia BOJAbI peku Tanac mo rupoioruye-
cknM ioctaMm Kapaoii (1), Kuposckoe (2), [Tokposka (3), XKacopkener (4), Tpynosoit maxaps (5),
YKuenbet (6) u Yuapau (7)
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BepoarHEoCcTs IpeEsIIeHNT (00eCIedeHHOCTE ), Yo

Pucynok 12. OMmnupuueckas KpruBas 00e€CIedeHHOCTH CPEAHEr010BOro pacxoa Boasl peku Kypkypey-Cyy mo ruapo-
noruueckum noctam Yon-Kyprak (1) u Maiimak (2) u pex Acca (3), Tepc (4), Tamasl (5), bepkyts (6), Kokran (7) u
[Ta6axTsI (8)

OYHKINA paclpeesieHusl CPeIHEro0OBOro pacxojia BoAbl peku Tamac 1Mo ruApoJOrHYecKUM MOCTaM
Kapaoii, Kuposckoe, [TokpoBka, Kacopkener, TpynoBoii naxaps, XKuenbet u Yuapan npeacraBisieT co0oi
peoOpa3oBaHue CIydaifHONH N3MEPEHHOMN XapaKTepUCTHKH B HOBYIO (puc. 11), pacpeaeneHHyIO 10 H3BECT-
HOMY BEPOATHOCTHOMY 3aKOHY, OIIMCBIBAIOIIEECS SKCIIOHEHIIMAIbHBIMH WM ITOJMHOMHAIbHBIMUA YPaBHEHHU-
€M TSTOTO MOpsAKa, OTIMYAtoIeecs 10 Habopy MepeMeHHBIX.

OyHKIMS pacnpenesieHus CPeaJHErogoBoro pacxoaa Boasl peku Kypkypey-Cyy 1o ruaposorHuyecKium
moctam YoH-Kyprak n Maiimak u pek Acca, Tepc, Tamnbl, bepkyTsr, Kokran u [1labakTel, mOAYUHSIONIETO-
CA BEPOATHOCTHOMY 3aKOHY, OIMMMUCBHIBAIOIIEMYCS SKCIIOHCHIHUAIIBHBIMU WUJIN IMOJITMHOMHUAJIBHBIMU YPABHCHUSA -
MU IIATOT'O MOpsAJaKa, OTIUYAOIIEMYCS TOJBKO KOJIMYCCTBCHHBIMU 3HAYCHUAMU MIEPEMCHHBIX, MOXKXHO HPEa-
MOJIOXKHTh, YTO SIBJISIETCS] PACIOI0KEHHUEM MX B OZHOM reorpaMuecKoM PernoHe U IPH 3TOM HE HMEIoIee
MPUHIUIHAIBHBIX TPUPOIAHBIX OCOOCHHOCTEH.

IIpu 3TOM U1 OLIEHKH CXOJUMOCTH SMIHUPUIECKUX OI[EHOK K COOTBETCTBYIOIIEMY MpeeNy UCIOIb30-
BaHbl MHOTOJICTHHE HAOJIOAECHUS CPEIHETOA0BOI0 pacxo/ia BOAbl PeK Ha TEPPUTOPHH BojxocOopa OacceiiHa
Acca-Tanac, umeroniye nHTepBai HaOMOAeHUN 96 JIeT ¢ MOoCcIeA0BaTeIbHO BHIUMCICHHEM 3HauYCHHS KO3(-
(UIMEHTOB BapuallMy W aCHMMETPHUH, 3HAYEHUs CPEJHET0JI0BOTO pacxona Bofbl pek 5, 25, 50, 75 u 95 %
obecrieueHHOCTH (TA0I. 3).

Tabnuma 3
CraTHCTHYeCKHE XapaKTePUCTHKH CPEHUX FOJ0BBIX PACX0/I0B BOJbI peK B BogocOope dacceiina Acca-Tanac

Tunposoruieckuit mysKr Koadpdrmument Pacxon Bozsl (M%/c) pa3nmIHOit obecnieueHHOCTH, %o
G, | G 5 | 25 | 5 | 75 95
Peka Tanac
Kapaoii 0,267 0,756 21,20 16,90 13,50 11,30 9,80
Kuposckoe 0,476 0,979 86,80 61,40 35,90 29,50 22,70
IMokpoBka 0,454 0,459 74,30 55,10 38,20 24,50 16,70
JKacopkener 0,443 1,070 36,10 21,10 16,50 12,40 7,50
TpynoBoii maxapp 0,560 0,505 27,00 18,50 11,90 6,60 2,60
Kuenber 0,549 0,735 25,90 16,50 10,20 7,10 3,30
Yuapan 0,556 0,197 13,90 10,90 7,30 4,20 1,40
peka Kypkypey-Cyy
You-Kyprax 0,154 0,208 8,10 7,00 6,20 5,70 4,90
Maiimak 0,517 1,800 7,10 3,63 2,38 2,21 1,90
peka Acca
Maiimax | 0364 | 1142 | 1893 | 1276 | 1029 | 764 | 5,94
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peka Tepc
HypiBIKeHT | 059% | 0120 [ 841 | 59 | 457 | 232 | 0,07
peka Tamuapl
Kaparay | 0630 | 2200 [ 177 [ 103 | 069 | 048 | 0,29
peka bepkyThl
Kapi-Mapkc | 0591 | 0941 [ o075 | 052 | 036 | 022 | 0,08
Pexka Kokran
Kapamar | 0794 | 1821 [ 238 | 108 | 074 | o037 | 0,16
KaparmrabakTer
KapaiaGakTe! | 0623 | 2489 | 448 | 236 | 176 | 131 | 0,66

dusnyeckuii cMpica KodddurmenTa Bapuanu (C,,) cpeaHET0A0BOT0 pacxoaa Bobl (Q;) TOW WM HHOMH
PEKH XapaKTepu3yeT CTENeHb UX U3MEHYHNBOCTH, TO €CTh yeM OomnbiueC,,, TeM OoJbllie H3MEHYUBOCTh (Q; H,
KaK MpaBwJIO, BO3pacTaeT OT OoJiee BIAKHBIX K MEHEE BIaKHBIM paiioHaM. JTa MPUpOJHAas 3aKOHOMEPHOCTh
YEeTKO MpPOSBIAETCS B BOJOCOOpHOU TeppUTOpuH OacceitHa pexu Acca-Tanac, rie HCTOUHHMKAMH MHTaHHS B
30Hax (opmupoBaHus croka peku Tamac B crBopax Kapoit u Kypkypey-Cyy B ctBopax Yon-Kyprak sBis-
I0TCS JISAHUKU U aTMOC(EpHBIE OCaaKu TOpHOU cucTeMbl TamacckuM-Ana-Too, koadduuuenta Bapuanuu
(C,) cpenneromoBoro pacxoja Bojbl (Q;) cooTBeTcTBeHHO cocTarisioT 0,267 u 0,154,

Koaddumment Bapuanmu (C,)) cpeaHeromoBoro pacxo/a BosI (Q;) B 30HE PETyIUPOBAHUS H UCIIOIB30-
BaHMsI BOAHBIX pecypcoB peku Tanac, o AaHHBIM ruaponorudyeckux nocro Kuposckoe, [Tokposka, Kaco-
pkener, TpynoBoii maxaps, XKueHOeT 1 Yuapai, paclioloKeHHBIX B CpEIHEM TEUCHUH (TIPEArOpHON 30HE) U
30HE Mara3MHUpPOBaHUs (FO’)KHOW MYCTHIHHOHM 30HE) MOBEPXHOCTHOTO CTOKA KOJMYECTBEHHOE 3HAUCHHE CO-
OTBETCTBEHHO B TMPOCTPAaHCTBEHHOM MaciuTabe yBenmmumBaercss u coctasisier 0,476, 0,454, 0,443, 0,560,
0,546 1 0,556 (Tabm. 3).

B Bogoc6opHoii Tepputopun peku Kypkypey-Cyy mo rupposorndeckuM mocram Maiimak u pek Acca
(Maiimax), Tepc (Hypnsixent), Tammer (Kaparay), bepkyTsr (Kapma Mapkca), Kokran (Kapamar) u 1labak-
161 (KapamrabakTsr), pactioloXeHHBIX B MpeAropHoi 30He xpedTta Tamacckoro-Ama-Too u ckionax Kaparay,
rJie IOBEPXHOCTHBIE CTOKH (hOPMHUPYIOTCS 32 CUET aTMOC(EPHBIX OCAJIKOB, TasHHEM CHEKHOTO TOKPOBa U
IPYHTOBBIX BOJ W 30HaM Mara3uHUpPOBAHUS SIBJIsETCS mecku MoiibiHKyM, Koddduument Bapuaimu (C,)
CpemHEeroIoBoro pacxoaa Bofsl (;) coorBercTtBeHHO coctapmsieT 0,517; 0,596; 0,630; 0,591; 0,796 u 0,628
(tabm. 3).

ACHMMETPUYHOCTh KPUBOW pacrpelielieHHs CPeIHEr0I0BOro pacxoza Boasl (Q;) XapakTepusyercs: Ko-
s¢dunmerTom acummerpur (Cg) M TOKa3bIBAIOT LEHTP PACHPEACICHHUS] €r0 HACKOJIbKO CMEIIEHBI OTHOCHU-
TEJILHO MOJIbI (BEJIMYMHA MPU3HAKAa BPEMEHHOTO psijia, KOTOpble HanboJiee 4acTo BCTpeyaeTcsl B JaHHOM co-
BOKYITHOCTH) M MEJIHaHbl (3HAYECHHUs MTPU3HAKA, KOTOPhIE HAXOASTCS HA CEPEAMHY BPEMEHHOTO psijia) B CTO-
POHY BBICOKOT'O 3HA4YEHHUS CPEIHEr0JIOBOTO pacxona BoAb! (Q;) TOM WM MHOW peKH, TO €CTh UX KOJIHYe-
CTBEHHOE 3Hau€HHE B IPOCTPAHCTBEHHOM MaclITabe Ha TeppUTOpUH BorocOopa Oacceitna pexku Acca-Tanac,
Bkiovatonux pexu Tanac, Kypkypey-Cyy, Acca, Tepc, Tamusl, Bypkytel, Kokran u [llabakTel u3mMeHsI0TCS
ot 0,197 no 2,489 u B onpeneneHHON CTENEHN MOKA3bIBAIOT O HATMYUH MPSAMO MPOTOPLHUOHATIFHON 3aBUCH-
MOCTH MeX 1y Koddduitmenrom acummerpu (C;) u koahdunuentom Bapuaimu (C,) (tabm. 3).

IIpu 3TOM MHTErpanbHas KpHBas paclpelesieHHs CPeJHEroJJoBOro pacxona Boabl (Q;) TOH Win HMHOM
pEeKu Ha TeppUTOpUH BojocOopa OacceitHa Acca-Tanac mokaseiBaet (puc. 11 u 12), 4To BBICOKHIt cpeHero-
JOBOM pacxoj BojbI (Q;) HabOmromaercs B npeaenax ot 1,0 1o 25,0 % obecreueHHOCTH, a 3aTeM UX KOJIUYe-
CTBEHHOE 3HAYE€HHUE PE3KO CHMKAETCS, YTO XapaKTEPHO PeKaMm, I/Ie¢ HCTOUHUKAMU ITUTAHUS SBISIOTCS aTMO-
cdepHble Ocallki, TasTHHE CHEXHOTO IMOKPOBA U TPYHTOBBIE BOJIBI.

Raxnrouenue

Wzyuenne a1t npocTpaHCTBEHHO-BPEMEHHOM OLICHKH MHOTOJIETHHX KOJIeOaHU TOI0BOTO CTOKA peK Ha
TeppUTOpUH BojocOopa Oacceiina Acca-Tamnac, ¢ MCIOIB30BAHUEM METOJIOB TMAPOJIOTHUYECKON aHAJIOTHH,
JUHEWHBIX TPEHJIOB, CyMMapPHBIX, PA3HOCTHBIX U OOBIYHBIX MHTETPAIILHBIX KPUBBIX, 0A3UPYIONIMXCS HA Ma-
TEMaTHYECKON CTAaTHUCTHKE [aJ0 BO3MOXHOCTH BBISIBUTH MPOCTPAHCTBEHHO-BpPEMEHHBIE 3aKOHOMEPHOCTH
W3MEHEHUS CPEJHEr0J0BOr0 pacxoa BOJbI B YCIOBHIX TEXHOIPHUPOAHOH TpaHCc(hOpMaluu BOAHBIX pecyp-
COB BOJIOTOKA:!
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- TEHJCHIIMS M3MCHEHUS CPEIIHETOJ0BOTO pacXoja BoJbl OacceiiHa peku Tamac 3a paccMaTpHUBaeMBbIi
mepuoy (1925-2020) orpuiiaTeabHBIHA, Tae N3MEHEHHS THAPOIOIHYECKOTO PEKUMA PEKHM TIPOUCXOANUT CHM-
METPHUYHO U TIOCIIE0BATENbHO-TIPOMIOPIIMOHATBHO B IPOCTPAHCTBEHHO-BPEMEHHOM MaciiTade;

- TeHJCHLUS U3MEHEHHUSI CPEeTHET0JOBOTO pacxoja Boabl Oacceiina pexku Kypkypey-Cyy-Acca, 3a pac-
cmatpuBaembiii epron (1925-2020), Tonpko, kpome ruaposorudeckoro nocra You-Kyprak, pacmonoxeH-
HOTO B 30HE (popmmpoBanus croka peku Kypkypey-Cyy OTpHIIATENbHBIA, Te UCTOYHUKAMH TMHTAHUS TO-
BEPXHOCTHOTO CTOKA SIBJISIIOTCSI aTMOC(EpHBIE OCaIKU, CHEKHBIE TIOKPOBBI 1 TPYHTOBBIE BOJIBI;

- aHAJNIN3 CyMMapHBIX WHTETPANbHBIX KPUBBIX CPEAHETOJ0BOI0 PacXxoia BOABI PEK B BOJOCOOPHOM Tep-
putopun Oacceiina Acca-Tamac mokaszai, 9To BpeMEHHBIN sl CPEIHETOIOBOTO Pacxoda BOIBI PeK 3a pac-
cmatpuBaembiii epuon (1925-2020) moxkHO pa3OUTh HA BE KBa3HOTHOPOIHBIC COBOKYITHOCTH C MPOJIOM-
HOW TOYKOMW, XapaKTEPHU3YIOIIUX MEPEeXo/ OT MPHUPOJAHBIX Ha aHTPOIOTEHHBIE NESATeIbHOCTH PEYHBIX Oac-
CEITHOB, YTO CBSI3aHO C BBEJIEHHEM B dKcIuTyartarnuio Kuposckoro n Tepc-AmpIOymakcKoro BOIOXPaHHIIHIIL,
MHOTOJIETHETO W CE30HHOTO PETYIMPOBAHHS TOBEPXHOCTHOTO CTOKA;

- OLICHKa U3MEHEHUH BOJHOCTH PEK Ha TEppUTOpUH BogocOopa Oaccelina Acca-Tanac 1 CHHXpOHHOCTH
WM aCHHXPOHHOCTH €€ MHOTOJICTHUX KOJcOaHUil, BBIMOJHEHHBIX HA OCHOBE HOPMUPOBAHUS Pa3HOCTHBIX
WHTETPAbHBIX KPUBBIX MOAYJIBHBIX KOA(D(UIIMEHTOB CPETHETOJAOBOTO PACX0/]a BOABI C HCIIONH30BAHIEM
METOJIOB Pa3sHOCTHO-MHTETPaJIbHBIX KPHUBBIX IOKa3aja, YTO BO BCEX TMAPOJOTHYECKHX MocTax ¢ 1925 mo
1975 rr. HabnroaeTcss MHOTOBOAHBIN IUKJI, & TIOCJIE 3TOT0 HAYMHAETCS JI0 HACTOSIIETO BPEMEHU MalOBO/I-
HBII UK, HO C Pa3IMYMAMH BCPOKAX HACTYIUICHHUS (a3 v aMIUTATY1a ITUKITHYECKUX KOIeOaHHi;

- TIpU OIEHKE CXOJAMMOCTH SMITUPUYECKUX OIEHOK K COOTBETCTBYIOLIEMY IpENelTy HCIOIb30BaHBI
MHOTOJIETHHE HaOIIIOJCHUSI CPEIHET0A0BOI0 pacxo/ia BOAbI PEK Ha TePpUTOpUH BojlocOopa Oaccelina Acca-
Tamac, nMeromuX WHTEpBAN HaOMOAeHUH 96 JeT ¢ MocieqoBaTeNhbHO BEIYUCIEHHEM 3HaUYeHUs K0d3(dumm-
CHTOB BapHalUU U aCUMMETPHUH, 3HAYEHHUsI CPETHEr0JOBOr0 pacxoa BoAkl pek 5, 25, 50, 75 u 95 % obecre-
YEHHOCTH, TIOKa3aJId, YTO KOJUYECTBEHHOE 3HAUYCHHE KO3(P(HUIMEHTa BapUaIlMK YBEIUYUBACTCSA OT FOPHOU
30HBI B CTOPOHY FO’KHOM IMyCTBIHHU, I'IC PACIIOJIOKCHBI 30HbI Mara3uHUPOBAHUA ITOBEPXHOCTHOT'O CTOKA,

- WHTETpabHbIE KPUBBIE pacrlpeieNieHus] CPEIHEr0J0BOTO pacxoia Bobl ((;) TOW WM WHOW PeKH Ha
TEPPUTOPHH BozocOopa Oacceiina Acca-Tamac mokasajid, YTO BBICOKHH CPEIHErogoBoi pacxona Boasl (Q;)
HaOmoaeTes B npeaenax ot 1,0 mo 25,0 % obecrie4eHHOCTH, a 3aTeM UX KOJIMYECTBEHHOE 3HAUYCHHUE PE3KO
CHIDKAETCS, YTO XapaKTEepPHO peKaM, T/leé MCTOYHUKAMU MUTAHUs SBJSAIOTCS aTMOoc(epHBIe OCAlKH, TasHUE
CHEXKHOTO ITOKPOBa U TPYHTOBEIE BOJIBI.
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XK.C. Mycragaes, A.T. Ko3bikeeBa, K.b. A6nemes, H.A. Typcrin6aes

AcpbI-Tanac cy :kuHay ajna0bIHBIH AaMAFbIHAAFbI 03€HIePaiH
TeXHOTeHIK *KYPrijiepi eckepreHjieri ruApoJIorusIbIK MillniHi

Kemxpuinslk akmapaTThIK-TalaMalblk MaTepuanaap Herisinne «Kasruapomer» PMK ruzpponorusisik Ge-
kertepi 1925-2020 >xpu1mapaarsl MATEMaTUKANIBIK CTATHCTHKAFa HETi3[eIreH THAPOIOTHSIIBIK YKCACTBIK 9[-
CiH, CBI3BIKTBIK TPEHATEPi, >KUBIHTHIK, albIPMaNIBIK KOHE KOIIMI1 MHTETrpabIK KUCBIKTapIbl MaiganaHa
oThIpbin, Achl-Tanac 6acceliHiHIH Ccy )KUHAY ayMarblHAAFbl ©3¢HHIH KBUIIBIK aFbIHBIHBIH KOIDKBUIIBIK ayBIT-
KyJIapblH KEHICTIKTIK-YaKbITTHIK Oarajayabl 3epieiey VIIiH 3epTrey 0a3achlH KypAbl. 3epTTeynep Kepcer-
KeHJIel, KapacThIPBUIBIT OTBIpFaH Ke3eHue, ssrHu 1925-2020 sxpuinap apansiFbsiHga Acel-Tanac GacceliHiHIH
Cy JKMHAy aiiMarbIHIAFrbl ©3€HIEpiH OpTalla >KbUIIBIK CY aFbIHBIHBIH ©3repy TCHACHIMSCH Tepic, MyHIa
©3CHHIH T'HJPOJIOTHSIBIK PEXXKUMIHIH ©3repyi KeHICTIKTIK-yaKbITTBIK MacIITa0Ta CHMMETPHSIIBI )KoHE ToHeK-
Ti-IPOTIOPINOHAIIB! TYPAE XKYpeli, TaOUFM OeNCEHAUTIKTEH aHTPOIOTeHIIK OeJICEHAUTIKKE KONyl CHITaT-
TaWTHIH €Ki KBa3uOipTeKTi ke3eH Oap. Ackl-Tanac 6acceliHiHIH Cy )KUHAY ayMarbIHAAFEl ©3¢HAEp CYBIHBIH 03-
repyiH XKOHE OHBIH KOIDKBUIABIK TepOeTiCTepiHiH CHHXPOHIBUIBIFBIH HeMece OCHCUHXPOHABLIBIFBIH Oaranay-
na 1925 sxpnan 1975 xeiaFa gedinri 0apiblK THAPOJIOTHSIBIK OeKeTTep/Ae Kol Cy LUKl OaiiKanFaH, cogaH
KeWiH OCBI yaKbITKa JIeHiH a3 cy uukii 6actanansl, 6ipak (azanapibiH 6actainy yakblThl MEH LIUKJIIIK TepOe-
JCTepAiH aMIUIUTYAACHIHBIH albIpMalIbUIBIKTApbIHA AU(depeHIHanasl HHTETpaaabl KUCHIKTap 9MICiH KO-
JIlaHa OTBIPBIT, OpTAIla KXBUIIBIK CY aFbIHBIHBIH MOAYJBIIK KOIQPUIHUCHTTEPiHIH AuddepeHImanipl HHTer-
paJIIBIK KHCBIKTaphIH HOpMaiay HerisiHae opbiHaanabl. COHbIMEH KaTap, BapHalus Kod(dUIneHTIHIH caH-
JBIK MOHI TayJlbl alMaKTaH OHTYCTIK IIeJre Kapail apTajsl, )KepyCTi aFbIHBIHBIH )KOHE CYIBIH OpTalla JKbLI-
JBIK IIBIFBIHBIHBIH JKHHAKTay aliMaKTapbl OpHAJACKAH jkepje OapiblK KapacTHIPBUIBII OTBIPFAH ©3€HIepie
1,0-nen 25,0%-Fa neiiin kKaMTamMachl3 eTy Oaiikanabl, COfaH KeHiH oap/blH CaHIbIK MOHI KYpPT TOMEHACH I,
Oy1 aTMoc(hepanbIK KaybIH-IIANIBIH, Kap KaMBUIFBICHIHBIH €pYi jKOHE JKepacThl CyJaphl KOPEKTeHy Ko3i 60-
JIBII TaOBUIATHIH ©3CHIEPTe TOH.

Kinm ce30ep: TUAPONOTHAIBIK MIlIiH, OPTaIla XBUIABIK CYy aFBIHBIHBIH OTiMi, CBI3BIKTBIK TPEH[, JKHBIHTHIK,
afBIPBIMIBUIBIK XKOHE JKall MHTErPANIBIK KHCBIKTAp, KOPCETKIIII, BAPHAIUS, ACHMMETPHS.

Zh.S. Mustafayev, A.T. Kozykeyeva, K.B. Abdeshev, N.A. Tursynbaev

Hydrological profile of the river in the drainage territory of the Assa-Talas basin in
considering technological processes

Based on long-term information and analytical materials, the hydrological posts of the RSE “Kazhydromet”
for 1925-2020 created a research base to study the spatial and temporal assessment of long-term fluctuations
in the annual river flow in the catchment area of the Assa-Talas basin, using the method of hydrological anal-
ogy, linear trends, total, difference and ordinary integral curves, based on mathematical statistics. Studies
have shown that the trend of changes in the average annual flow of river water in the catchment area of the
Assa-Talas basin for the period under consideration 1925-2020 is negative, where changes in the hydrological
regime of the river occur symmetrically and sequentially proportionally in the spatio-temporal scale, there are
two quasi-homogeneous periods characterizing the transition from natural activities to anthropogenic. An as-
sessment of changes in the water content of rivers in the catchment area of the Assa-Talas basin and the syn-
chronism or asynchrony of its long-term fluctuations, performed on the basis of normalizing the difference in-
tegral curves of the modulus coefficients of the average annual water discharge using the method of differ-
ence-integral curves, showed that in all hydrological stations from 1925 to 1975 a high-water cycle is ob-
served, and after that, a low-water cycle begins to the present, but with differences in the timing of the onset
of phases and the amplitude of cyclic oscillations. At the same time, the quantitative value of the coefficient
of variation increases from the mountainous zone towards the southern desert, where the zones of surface
runoff are located and the high average annual water flow in all the rivers under consideration is observed in
the range from 1.0 to 25.0% of the supply, and then their quantitative value decreases sharply, which is typi-
cal for rivers, where atmospheric precipitation, melting snow cover and groundwater are sources of food.

Keywords: hydrological profile, average annual water discharge, linear trend, total, difference and ordinary
integral curves, coefficient, variation, asymmetry.

References
1 Mustafaev, Zh.S., Tursynbaev, N.A. & Kireicheva, L.V. (2022). Obosnovanie ekologicheskikh uslug rechnykh basseinov na

primere reki Talas [Justification of ecological services of river basins using the example of the Talas River]. LAP LAMBERN
Academic Publishing [in Russian].

Cepus «buonorua. MeguumHa. Meorpadums». Ne 2(110)/2023 187



XK.C. Myctadaes, A.T. KosbikeeBa 1 gp.

2 (1969). Resursy poverkhnostnykh vod SSSR. Osnovnye gidrologicheskie kharakteristiki (za 1951-1963 gg) Basseiny ozera
Issyk-Kul i rek Chu, Talas, Tarim. T. 14. Srednaia Aziia [Surface water resources of the USSR. Main hydrological characteristics
(for 1951-1963) Basins of lake Issyk-Kul and rivers Chu, Talas, Tarim. Vol. 14. Middle Asia]. Leningrad: Gidrometeoizdat, 2, 80 [in
Russian].

3 (1977). Resursy poverkhnostnykh vod SSSR. Osnovnye gidrologicheskie kharakteristiki (za 1963-1970 gg.) Basseiny ozera
Issyk-Kul i rek Chu, Talas, Tarim [Main hydrological characteristics (for 1963-1970) basins of lake Issyk-Kul and rivers Chu, Talas,
Tarim]. Leningrad: Gidrometeoizdat, 86-91 [in Russian].

4 (1979). Resursy poverkhnostnykh vod SSSR. Osnovnye gidrologicheskie kharakteristiki (za 1971-1975 gg.) Basseiny ozera
Issyk-Kul i rek Chu, Talas, Tarim. T.14. Srednaia Aziia [Surface water resources of the USSR. The main hydrological characteristics
(for 1971-1975) of the basins of Lake Issyk-Kul and the rivers Chu, Talas, Tarim. Vol. 14. Central Asia]. Leningrad: Gidrometeoiz-
dat, 2, 90-93 [in Russian].

5 (1987). Gosudarstvennyi vodnyi kadastr. Mnogoletnie dannye o rezhime i resursakh poverkhnostnykh vod sushi. Vol. 5. Ka-
zakhskaia SSR [State Water Cadastre. Long-term data on land surface water regime and resources. Vol. V. Kazakh SSR]. Leningrad:
Gidrometeoizdat, 3, 72, 73 [in Russian].

6 (1997). Gosudarstvennyi vodnyi kadastr. Osnovnye gidrologicheskie kharakteristiki (za 1985-1990 gg. i ves period nabliu-
denii). [State Water Cadastre. Main hydrological characteristics (for 1985-1990 and the entire observation period)]. VVol. V. Kazakh-
skaia SSR. Almaty: Kazgidromet, 3, 73-75 [in Russian].

7 (2005). Gosudarstvennyi vodnyi kadastr. Mnogoletnie dannye o rezhime i resursakh poverkhnostnykh vod sushi. Basseiny
rek Syrdari, Shu i Talas [State Water Cadastre. Long-term data on the regime and resources of land surface water. Syr Darya, Shu
and Talas river basins]. Almaty, 3, 98 [in Russian].

8 (2015). Gosudarstvennyi vodnyi kadastr. Ezhegodnye dannye o rezhime i resursakh poverkhnostnykh vod sushi. Basseiny
rek Shu i Talas [State Water Cadastre. Annual data on land surface water regime and resources. Shu and Talas river basins]. Almaty,
8, 82 [in Russian].

9 (2004). Opredelenie raschetnykh gidrologicheskikh kharakteristik [Determination of calculated hydrological characteristics].
Saint Petersburg—Moscow [in Russian].

10 Volchek, A.A., Popukh, S.P. & Volchek, A.A. (2019). Gidrologicheskie raschety [Hydrological calculations]. Minsk: Belo-
russkii gosudarstvennyi universitet [in Russian].

11 Shiklomanov, I.A. (1989). Vliianie khoziaistvennoi deiatelnosti na rechnoi stok [Impact of economic activities on river flow].
Leningrad: Gidrometeoizdat [in Russian].

188 BecTHuk KaparaHgmMHCKOro yHusepcureTa



DOI 10.31489/2023BMG2/189-198

VK 57.042

H.K. Cmarynos, A.E. Konkabaesa*, A.)K. CagsikoBa, I'.)K. Mykamesa, A.T. Cepik

Kapaeanounckuii ynusepcumem umenu axaoemura E.A. Bykemosa, Kapazanoa, Kazaxcman
*Aemop onst koppecnondenyuu: aiman54@mail.ru

PerpocnexkTrBHas OLlEeHKA MOTOAHBIX YcJI0BHi B ropoaax [lerponaBiioBcke u
Kaparanpge 3a 11-neTauii nepuoa (2010-2020 roabr)

B cratee mpoBeneH cpaBHUTENBHBIN aHanu3 morofs! 3a 11-metHuil mepuoxa (2010-2020 roasl) B roponax
Ilerpomasnoscke n Kaparanzge. [TokazaTenn morozs! ObUTH HCIIONB30BaHBI 0 JaHHBIM MH(pOpMannoHHOTO
OFOJIIETEHSI O COCTOSIHUM OKpYyaromiel cpensl PecryOmukn Kazaxcran u apxuBoB norons! B Kaparanne u
IlerpomaBnoBcke Ha caiftax moroxasl. beum mpoaHaaM3upOBaHBI TEMIIEpATypa BO3yXa, BIAXKHOCTh, OCAIKH,
CKOPOCTh BETpa, TOUKa pockl. Hapsimy ¢ 3TuM [t OHOKIMMAaTHYSCKOH OIIEHKH XOJIOIHOTO MEepHOo/ia HCIIOIb-
30Bajics MeTo boamaHa, KOTOPHIH MO3BOJIMI ONPENENHUTh B OaIax CTENeHb CypOBOCTH MOTOMBI. AHalH3
CTENeHHU CYPOBOCTH IOr0/ibI 10 boaMaHy B McclelyeMbIX TOpo/iax CBHAETENILCTBYET, 4TO B I. IleTpomnaBios-
cke OoJsee cypoBas 3uMa. OLieHKa TEIUIOOIIYIIEHHH 110 BETPO-X0I00BOMY MHeKcy Calilia B HCCIIeTyeMbIX
peruoHax Mnokasana, YTo TEIUIOOLIYLIEHHS MOKHO PacleHHMBATh KaK «XOJOJHO» Bce 3UMHHE Mecslbl. bbuia
paccunTana >KBUBaNeHTHO-3(dekTnBHas Temmepatypa (33T), koTopas sBiIsSeTcs KOMIUIEKCHBIM IOKa3aTe-
JIeM TeTIOOIIYIIEHUH YeIoBeKa M CKJIabIBACTCS I10J] BIMSHUEM TPEX METEOPOJIOTMYECKHX (haKTOPOB: TEM-
HepaTypsl BO3/lyXa, BIaKHOCTH BO3JyXa M ckopocTu Berpa. Ha ocHoBe OOT caenaHo 3akioueHue, 4TO HO-
rojia B ropojax 1o mnokasaremo OOT oTinyanack 3HAYUTEINEHBIM AUCKOM(OPTOM.

Kniouegvie cnosa: morona, TeMieparypa, BIaKHOCTb, TOYKA POCHI, OCaJIKH, CHET, UHAeKc boamaHna, BeTpo-
xo010Bo# uHAEKe Caifina, S5KBUBaIEHTHO-3()()EKTHBHAS TEMIIEPaTypa.

Beeoenue

Bo3szeiicTBue MOroAHBIX YCIOBUN CBEPX OMPEAEIICHHBIX MOPOrOBBIX 3HAYCHUNA UMEET KaK MpsIMbIE, TaK
W KOCBEHHBIE MocnencTBHs. [IpsiMble TOCIIeACTBUS BKIIIOUAIOT YBEJIHMUCHHUE CIy4aeB CMEPTHOCTH, 3a00JeBa-
€MOCTH M TpaBMaTU3Ma, BbI3BaHHBIE AKCTPEMAJbHBIMH IOTOJAHBIMHU SBICHHUAMHU (HampuMep, aHOMaJIbHOH
’Kapoi, ITOPMaMH, JICCHBIMU TIOXKapaMu, 3acyXxaMu U HaBogHeHUsMH) [1, 2]. KocBeHHbIe BKIIOYAIOT YXYa-
IICHUE Ka4ecTBa BO3/yXa, POCT cy4aeB 3a00JICBaHUM, MEpEAAIONIMXCs Yepe3 MUMLy U BOJY, a Takke 0oJe3-
HU, BBI3BaHHBIE HEJOCTATOYHBIM MTUTAHHEM, U3-32 U3MEHEHHUH dKOcHCTeMBI. [10 JaHHBIM eMorpapruecKux
uccnenoBanuii Poccum, BeIcOKasi cMEPTHOCTH 3adukcupoBaHa B peruoHax Cubupu u [ansHero Bocroka,
YTO, IPEXIE BCETO, CBA3AHO C KIMMATUYECKUMH YCIOBUSMU. XapaKTEPHO, YTO CMEPTHOCThH YBEITUUNBAIACH
C I0ra Ha CeBep U C 3alajia Ha BOCTOK. B 3TOT mporiecc cymecTBeHHBIN BKJIaJ BHOCWIM TaKHe MPUYHUHBI, KaK
3arps3HEHHE OKPYXKAIOIIEH Cpeibl K CYpOBbIe KIIMMaTHIeCKHe yciaoBus [3, 4].

B nactosimee Bpemst uHpopManmMy o0 3HaAYCHUH MOAM(DUKATOPOB OKPYXKAIOLIEH cpelbl BCe ele Helo-
CTaTOYHO. DTOT acleKkT TpeOyeT THIaTeNbHOro u3ydeHus. [loroaHbie ycinoBus, a IMEHHO TeMIleparypa, oT-
HOCHUTEINbHAS BIAXKHOCTH, KOJIMYECTBO OCAJIKOB B COUETAHUH C 3arps3HEHUEM aTMOC(HEPHOTO BO3/IyXa MOTYT
BBI3bIBATh 3a00JICBaHUs, MIPUBOISIINE K YBEIHMUYCHHIO KojnuecTBa cMmepreit [4, 5]. B psge pabor coobia-
JIOCh O pOCTE CMEPTHOCTH, CBA3AHHOM C M3MEHEHHEM KJIMMaTa U, KaK CIEJCTBHE, TEMIIEPATYPHBIX PEKUMOB
[6, 7]. Tak, B aBcTpaNuiickoM MCCIICIOBAHMH U3YYajiCsl PUCK YBEIUYCHHS CMEPTHOCTH, KaK OT HEONTHMAIIb-
HBIX TEMIIEPATyp, TaK U OT UX U3MEHYMBOCTU. BBUIO OTMEUEHO, YTO 3a UCCcielyeMblil TepuoJl Bo3aeiicTBrue
Kapbl, X0JI0/1a U U3MEHYMBOCTU TEMIIEPATyphl OJJHOBPEMEHHO 00ycioBmin okoio 6,0 % Bcex cmeprei [8].
Hpyroe uccrnenopanne B Kurtae mokasano, 4To JOMOJTHUTENBHOE MOBBIIIIEHUE CPEIHETO0BOIM TeMIepaTyphl
Ha 1°C yBenn4MBaIo ypOBEHb CMEPTHOCTH B cpeaHeM Ha 3,2 % [9].

TemnepaTypHbIE peXXUMBI, SKCTPEMAIIBHBIC TIOTOJHBIE SIBIICHUS, a TAKXKE U3MEHEHUE KIMMAaTa BIHSIOT
Ha 00IIECTBEHHOE 3/[paBOOXpaHeHHe yepe3 kauecTBo Bo3ayxa [10, 11]. B 3aBHCHMOCTH OT BUa 3arps3HUTE-
751 aTMOC(EPHOTO BO3/yXa BIUSHHE [TOTOJ(BI HA 3JI0POBbE HACEIIEHHUS MOXKET BapbHPOBATh B IIUPOKHUX IpeE-
Jenax OT SIBJICHUH MepeHoca 10 XUMHUYECKHX Peakluil B aTMocdepe, peryaupyonmx o0pa3oBaHie BTOpHY-
HBIX 3arpA3HHUTE]IEH. B MHOrOUMCIIEHHBIX HCCIEAOBAaHUAX IMOKA3aHA IOJOXKHUTEIbHAs KOPPEIALUS MEXKIY
3arpsi3HEHUEM BO3/yXa M BO3JACHCTBHEM IMOTOAHBIX TIEPEMEHHBIX CO CMEPTHOCTBHIO, OCOOEHHO B CBSI3H C pe-
CTIIMPATOPHBIMH, CEPACYHO-COCYAUCTHIMH 3a00eBaHUSIMU ¥ WHCYNIbTamu [12—17]. B wactHOCTH, OONBIIHMH-
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CTBO HCCJIEJOBAHUM AEMOHCTPUPYIOT, YTO YaCTOTA MHCYJIbTAa YBEIUUUBACTCS 3UMOM M BECHOW M YMEHbBIA-
eTCs JIETOM M ocenbio [18-21].

OJHH ¥ Te K€ MOTOIHbIE YCIOBHS HEOIHO3HAYHO BIIMSIOT HA JIFOJEH B 3aBUCHMOCTH OT BO3PACTa, I0JIa,
COCTOSIHUSI 37I0pOBbsl M JApYyrux (aktopos [22]. st OleHKH OHOKIMMATHYECKHUX YCIOBHH TEPPUTOPUH
HEOOXOMMO HCITOJIb30BaTh KOMIUICKCHBIE METEOPOJIOTHYECKUE TI0Ka3aTenn (MHIEKCHI), OTPaXKaroIie
OIIIYIIIEHHS YETIOBEKA, ONPEIEISIOIIne 30Hb KoMpopTa u quckomdopta [23]. B CBA3M ¢ M3JI0’)KEHHBIM BHIIIIE,
LEJBI0 HAIIETO0 MCCIAEI0BAHUS OBbLIO MPOBEACHHE KOMIUICKCHOM OMOKIMMATHYECKOUW XapaKTEePUCTHKH Tep-
PHUTOPHIA, YTO MO3BOJIKIIO OLIEHUTD BIUSHUE MOTOAHBIX ()aKTOPOB Ha CAMOYYBCTBHE U 3I0POBBE JIIOJIEH.

Mamepuanst u Memoowl UccIe008aHUs

MarepranamMu MccleOBaHU OBLIN JaHHBIE O(QUIMATBFHOTO ydeTa METEOPOJIOTHYECKHX MoKa3aTemneit
NudpopmanmoHHBIX OIOJUIETEHEH 0 COCTOSHUM OKpyKaromleil cpeapl Pecnyonukm Kaszaxcran 3a mepuon c
2010 r. mo 2020 rr., cBeneHust 13 ApXrBa MOTo/1 O(UITHAIEHOTO caifta Pecrry0mMKaHCKOT0 METeopoIoTnyie-
ckoro 1ienrpa B 1T. Kaparanze u ITerpomasioscke [1, 2].

Pacuers! ObUIH cIieTIaHBI HA OCHOBAaHHMU CPEAHUX MHOTOJIETHUX 3HAYCHUH METEOPOJIOrMYECKHUX TOKa3a-
Tenel o JaHHBIM ApxuBa norofsl B IT. Kaparanae u IlerponasnoBcke. (s oneHKH OMOKIMMATHYECKHX
YCIIOBUI M3y4aeMBIX TEPPUTOPUI OBLIIO HEOOXOIMMO MCHOIB30BATh Pa3IUYHbIE KOMIUIEKCHBIE (BKIIOYAFO-
e 3HaYCHUs IBYX WM 00Jiee METEOPOJIOTHIECKUX BEJIHMYMH U SIBICHUI) METCOPOIOTHUECKIE TTOKA3aTeIH
(MHIEKCHI), OTPaKAIOIIKE OILIYIICHHS Ye0BeKa, ONpeaeIsone 30061 koMpopra u auckompopra [24]. C
STOY LENhI0 HAMH M3y4YalINCh: TOYKA POCHI, CE30HHBIE HHIEKCHI «OKECTKOCTH» 3UMHEH moroasl bonMana (S),
«BeTpo-xononoBoit muaaekey Caiiria (K), apdexTuBras remneparypa.

Touka pocsl — 3Hau€HHE TeMIepaTypbl, IPH KOTOPOH BOJSHBIE Mapbl, HAXOSIIINECS B BO3AyXe, KOH-
IEeHCHPYIOT B pocy. OHa omnpenensieTcss OTHOCHTENBHON BIaKHOCTBIO Bo3ayxa. /s OpicTporo pacdyera Tod-
KH POCHI UCTIOH30BAIN TaOJIHITy e€ BIYUCIIeHUs. [ OHOKITMMAaTHYeCKON OIIEHKH XOJIOJHOTO TIepHO/Ia BhI-
YHUCIISUIM CYPOBOCTh 3UM 10 MHJIEKCY bommana [23], KOTOpsIN paccYUThIBAIN 110 (hOpMYyJie

S = (1-0,04t)(1+0.27v),

rae S — HWHIEKC CYpOBOCTH TMOTONbI B Oamnax; t — TemmepaTypa Bo3ayxa, °C; V — CKOpPOCTh BETpa,
Mm/c.

B 3aBucuMOCTH OT BEMYMHBI UHIEKCA MPUHATO cUUTaTh: S<I — HecypoBas moroja; 1<S<2 — maino
cypoBas moroja; 2<<S'<3 — yMepeHHo cypoBas norona; 3<S<4 — cypoBas noroga; 4<S<4 — o4eHb Cypo-
Bas morojia; 5<S<6 — xKecTKo cypoBas noroja; S>6 — KpaliHe CypoBasi IOroja.

B BHIy HEOOXOIUMOCTH TOYHOTO y4yeTa BIHSHHUS OJHOTO M3 Hanboliee 3HAYMMBIX B 3MMHHUI IEPHOJ
MeTeo(]paKkTopa — CKOPOCTH BETpa, PE3yIbTaThl OBUIH JAOMOIHEHBI PACYETOM «BETPO-XOJIO0JOBOTO HHIIEKCA
Caiinna [ 18], koTopsIii BerUuCIAICS 110 hopmyIie

K=(l00v +10,45v) * (33-t),

rie K — ce3onHslit unjekc Caiimia; V— CKOpOCTh BeTpa, M/c; t —remMmeparypa Bo3ayxa B C.

<kan/(mM2e4) — mpoxiagHo; 800 xan/(mM2e4) — xomomHo; 1000 kan/(M2e4) — odeHb xomoxuo; 1200
Kay/(M2*9) — KecTKO XooaHo; 2500 kan/(M2¢4) — HEBBIHOCHMO XOJIOIHO.

OddekTuBHAsS TemIepatypa — 3TO OJAMH W3 OMOMETEOPOJIOTHMUECKUX HMHICKCOB, XapaKTEPU3YIOIIHt
3¢ ekt Bo3eiCTBHS Ha YeIIOBeKa KOMILIEKCA METEOPOJIOTHUECKUX DIEMEHTOB (TeMIepaTyphl, BIAKHOCTH
BO3/lyXa U BETPA).

MBpI HCTIoNnB30BalH ClIEAYIONyIo popMymy ams pacuéra 3pPeKTUBHON TeMIepaTyphl:

Togp=-2,7+104T+20P—-0,65v,

rae T — Ttemmneparypa Bozayxa (°C); P — napuuanbHoe naBieHue BoxasHoro napa (klla); v — cko-
pocThb BeTpa Ha 10 M Haj ypOBHEM 3eMIIH.

OtpurarenbHbie 3Ha4eHUS] 3PPEKTHBHOW TEMIepaTypbl XapaKTEPU3yIOT BEPOSTHOCTh OOMOpPOIKEHHUS,
MOJIOKHUTENbHBIE — TEIIOBOTO yAapa.

[Hony4yennsie pe3ynbTarhl OblIH 00pabOTaHBI METOJIAMH CTATHCTHKH. 1S onpeniesieHns: pa3HUIbl MEeX-
Iy TpyTIaMu UcTionb3oBacs t-kputepuit Ctprogenta. P <0,05 cuntanuce 3HaYNMBIMH.

Pesynomamor uccnedosanus u ux obcyscoenue

B pesynbrate 06paboTku MaccuBa HH(GOPMAIMHK O MIOTOJIE B UCCIIEAYEMbIX PErHOHAaX HaMH OBIJIO BBIsAC-
HEHO, YTO XOJIOJHBIN CE30H B PETMOHAX UINTCS OoJee 3 mecsa, ¢ Hoa0ps o MapT. CaMblid XOIOIHBIA Me-
csn B roay B [leTponaBinoBcke — SHBaph, CO CPETHUM TEMITEPATYPHBIM MakcUMyMoM —20°C 1 MUHUMYMOM
—12°C, cpennsist Temneparypa —18,1 £ 1,33°C B sHBape Mmecsiie, 4To goctoBepHo Hmxke (P<0,05), yvem B T.
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PeTpOCﬂeKTVIBHaﬂ oueHKa norogHbiX yCJ'IOBI/II7I B ropoagax rleTpOI'IaBJ'IOBCKe n KaparaHp,e...

Kaparanne, riae ona cocrapnsuia —13,9 + 1,01°C. AHanoruyHasi TEHACHIUS OTMEUallach B Jiekadpe, (heBpaie
M MapTe MecsIax, HO JOCTOBEPHBIX pa3ndmii He OBIIO BEIABIEHO (pHC. 1).
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Pucynok 1. CpenHrie moka3aresi TEMIIEPaTyphl B pa3iduHbIe ce30HbI B IT. [letponasioscke u Kaparaume
3a 11-netuuit nepuos (20102020 rr.)

BecHoii B r. [leTponaBioBcke cpeHue CyTOYHBIE TeMIepaTypHble MAKCUMYMBI Kosebanuch ot 6,37°C
B Mapte a0 13,71°C B Mae Mecslie, He UMes JOCTOBEPHBIX pa3nuyuil ¢ mokazatensmu . Kaparanasr. Tersiit
Ce30H e 4 Mecsia, ¢ Mas 1o CEeHTSIOph, C MakCHUMaNbHOU TemnepaTtypoi 19,6°C. B neTHue u oceHHUe
MeCSIIBI CPEeHIE TToKa3aTelId TeMIepaTypsl konebanuch B mpenenax oT 19,6°C mo 3,74°C, He umes: 10CTo-
BEPHBIX pa3INuuil 110 MOKa3aTeIsIM B pETHOHAX.

Takum 00pa3zoMm, B TeUCHHE ToJa CPEeAHsA TeMIepaTypa Ha NpoTsbkeHuu 11-1eTHero nepuoaa xoneda-
mack oT —18,1°C 3umoii o 19,6°C B nernee Bpems B llerpomaBnosckom pernone u 13,8°C u 19,7°C, coot-
BeTCTBeHHO, B KaparanamackoMm peruone. [lokazaTenn JeMOHCTPHUPYIOT O4YeHb HEOOJNBIIME Pa3IUuus 11O
CPEIHUM 3HAUEHUSM, YTO HE MO3BOJSET OLEHUTh CTEIEHb BIUSHUS Ha OpPraHU3M OJHOIO TeMIIEpaTypHOTO
(akTopa B ONHOM Mepe. B cBsA3u ¢ 3TUM MBI pacIMpuiiu crieKTp HaKToOpoB.

AHanu3 cpeIHEMECSUHOTO TOKa3aTessl BIaKHOCTH B MCCIEAYEMBIX PETHOHAX TO3BOJIMI OOHAPYKHUThH
noctoBepHo (P<0,05) Gonee Bbicokui ypoBeHb BiaxxHocTH B T. Kaparanne B depane mecsue (P<0,05) mo
CPaBHEHHIO ¢ TIOKa3aTeneM r. llerpomaBnoBcka, koTopeie coctaBuim 77,4 + 0,97% u74,2 £ 0,41 %, cooTBet-
crBeHHo. Hapsny ¢ aTum, Gonee cyxoii ce3oH anuics B I. [leTponaBnoBcke ¢ Masi MecALa 110 OKTAOpb, Koraa
CpelHMH TIOKa3aTellb BIaXHOCTH ObuT noctoBepHo (P<0,05) Hmxke, yem mo Kaparanzge (puc. 2). B nemnowm,
CIIEyeT OTMETUTh, YTO CPEIHME MOKa3aTedH BiIaxHOCTH 1o r. Kaparange 3a 10-1eTHuil nepuos ObUIH BBI-
11e, B TO BpeMsI Kak KOJINYECTBO OCA/IKOB 110 CPaBHEHHIO ¢ T. IleTponaBnoBckoM OBLIO HUXKE.

Touka pochl onpeaesnsieTcss OTHOCUTENBHON BIAKHOCTBIO BO3/AyXa. UeM BBIIIE OTHOCHUTENbHAS BIIAXK-
HOCTb, TEM TOYKA POCHI BhIIIE U OJIKe K (DakTUYeCKOW TeMmrepaType Bo3ayxa. CpeiHee MaKCUMaJIbHOE 3Ha-
YeHHe TOYKH POCHI B 3UMHEe BpeMs B T. lleTpomaBnoBcke coctaBmiio B saBape mecsie —20,9 + 1,39°C (puc.
3). D10 B cpaBHEHHH ¢ TOYKOM pockl B T. Kaparanae (—17,4 £ 1,23°C) siBasieTcst JOCTOBEPHO BBICOKHM
(P<0,05).

HanpaBnenue u ckOopocTh BeTpa B HCCIIEAYEMbIX PETHOHAX MEHSUINCh B TedeHue rona. Ilo ckopoctu
BETpa JIOCTOBEPHBIX PA3IMUYMHA B HCCIEIYEMBIX PETHOHAX HE OOHAPYKEHO.
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Pucynox 2. Cpenaue noka3sarenu BuakHocTH (%) B pa3IniHbIe ce30HBI 10 ropoaaM [lerponasnoseky u Kaparanze 3a
11-neruuit nepuon (2010-2020 rr.)
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Pucynok 3. Cpennue nokazatenu Touku pocsl (°C) B pa3nngHble ce30HHI o ropoaam Ilerponasnoscky u Kaparanzae 3a
11-neruuit nepuos (2010-2020 rr.)

®DopMBI 0CaIKOB MEHSITUCH B TeUeHHE roja. Jloxkap sBiseTcss Hauboyiee TUITMYHBIM BUIOM OCAJIKOB Ha
MPOTSKCHUH 5 MECSIICB, C Masl TI0 CEHTAOPh. Mecsill ¢ MaKCUMAaJIbHBIM KOJIMUECTBOM JTHEH, KOT/Ia BhINaacT
TOJILKO JIOXk/1b, B [leTpornaBioBcke — HMIONb co cpeqHUM KomndectBoM 2.4 + 0,42mmM, B 1. Kaparanme — 3,1
+ 0,2 mMm. CHer sBIsieTCsl HanOoJIee TUITUYHBIM BHJIOM OCAJIKOB Ha TPOTSDKEHUHM 7 MECSIIEB, C OKTSAOPS 1O
anpesb. MecslieM ¢ MaKCUMaJIbHbIM KOJIMYECTBOM CHera ObuT (peBpasib, Korja B I. [leTporaBioBcKe BhIIAIO
cuera 41 + 3,56 mm, a B 1. Kaparaunge —28,1 = 4,71mm (puc. 4). KonmuuecTBo cHera, Boinapmiero B T. IleTpo-
MaBJIOBCKE 32 IIATh MECSAIEB C OKTAOps 1o eBpaib, nocrosepHo (P<0,05) nmpesbimano mokasartenu r. Kapa-
TraHbl.

Jlist OMOKJIMMATHYECKOM OIICHKH XOJIOJHOTO IMEpHOja MbI MCIIOJIb30BaM MeToJl boaMaHa, KOTOPHIi
TTO3BOJIMJI OTIPEAETUTh B 0ajilaX CTEIeHb CYPOBOCTH TOTOJIbI, TAK KaK TEIUIOBOE COCTOSHUE YEIOBEKa B XO-
JIOJTHBINA TIEPHOJ] TO/Ia B OCHOBHOM OITIpe/IeIsIeTCS HU3KOW TeMIIepaTypoil BO3IyXa U CKOPOCTBIO BETpa, KOTO-
phle BIUSIOT U Ha OXJIAXICHHE HE3AIUIIEHHBIX YacTeH Tella, M Ha OpraHbl ABIXaHM. XO0JI00BasT Harpy3Ka
YCHJIMBACTCS TIPH BHICOKUX 3HAYCHUSIX OTHOCHTEILHOMN BIIAKHOCTH BO3IyXa.
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Pucynoxk 4. CpenHre moKa3aTelii CHEXXHBIX 0CaAKOB (B MM) B pa3inyHbIe Ce30HbI Mo ropojaam [letpomnasioscky u Ka-
paranze 3a 11-netuuit nepuos (20102020 rr.)

AHanu3 CTENeHu CypoBOCTHU IOroAs! no bonMaHny B HcciaeqyeMbIX TOpoaax CBUAETENBCTBYET, UYTO B T.
[lerponarnoscke Ooisiee cyporas 3uma (P<0,05) mo cpaBuenuto ¢ Kaparanaoi. [Ipu aTom Hanbosiee Xono-
HBII Mecsll SIHBapb C MHAEKCOM cypoBocTd 3 + 0,14, KOTOpBI paclieHHBAETCS KaK MOKAa3aTelb «CypoBas
3uMay. Jlpyrue ke 3uMHHE MecsLbl 110 UHAEKCY boamaHa xapakTepusyroTcs Kak yMEPEHHO CYpOBBIE, IIPU
ITOM TEHJCHIIMS K OoJiee BRICOKMM MOKa3aTelsiM UHeKca Habroaercs B r. [lerponasioscke (puc. 5).
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Pucynok 5. Cpennue nokazarenu uHaekca bogmana (B 6annax) B pa3nyHbie C€30HBI 10 ropoaaM [leTponaBioBcky u
Kaparanze 3a 11-netuuii mepuon (2010-2020 rr.)

JKecTkoCTh MOrojibl Mbl OLIEHUBAJIM 10 BETPO-XOJOJIOBOMY HHJECKCY — CIIOCO0Y M3MEpPEHUS CYyOheK-
THUBHOTO OIIYIICHHUS YeJIOBEKa MPH OJTHOBPEMEHHOM BO3JICHCTBUHU Ha HEr0 MOpo3a U BeTpa. M3BeCTHO, 4TO
MPYU OJTHOW W TOW K€ OTPHIATEIHLHON TeMIepaType BO3AyXa YeJIOBEK MEP3HET TeM CHIIbHEe, YeM OOoJIblie
CKOPOCTh BETpa.

OreHKa TEIUIOOIIYIIICHHH M0 BETPO-XO0JI00BOMY HHIAekCcy CalIia Mo3BOJIMIa PaHXKHUPOBATh MX IO
caemyromuM kputepusam: 600 kan/(m?-4) — npoxnaano; 800 kan/(m?-u) — xonoano; 1000 kan/(m?-u) —
oueHb Xx010H0; 1200 kan/(mM?-4) — xkecTko XosoaHo; 2500 Kan/(M2~!{) — HEBBIHOCHMO XOJIOTHO. AHaIu3
BETPO-X0JIOA0BOro MHjekca Caiiia Mo3BoJIMA O0HAPYKUTh, YTO B MUCCICAYEMbBIX PErHMOHaX TEIUIOOIIYIIIe-
HUS MOXKHO PacClIEHUBATh OJJMHAKOBO — KaK «XOJIOJHO» BCE 3UMHHE MECSIIbl, HECMOTpPS Ha To, 4To B T. Ka-
parasjie 3TOT WHAEKC MMEN TEHACHIIUIO K 0oJiee BHICOKMM 3HAYEHUSM, OJHAKO JOCTOBEPHBIX pa3ivudil He
ObLI0 BBISIBIICHO (pHC. 6).

Cepus «buonorusa. MeguunHa. Meorpadus». Ne 2(110)/2023 193



H.K. Cmarynos, A.E. KoHkaGaeBa u gp.

900 + [/ Kaparanga ——— leTponasnosck

806,4 793,6
800 \720,5 877 | o
700 | < ]

600 |
497,5 498,2

350,7 B16,4
27,9

400 + 05,7 B25,1
h27,9
300 228,5 237,7

hog,4 p36:1

75,
ba3,3 P55,

uion asr ceH OKT HoA AeK

Pucynok 6. Cpexnne nmokazatenu uHAekca Caiituia B pa3ingHble ce30HHBI 1o roponam [lerpomasnoseky u Kaparanme 3a
11-neruuit nepuon (2010-2020 rr.)

OkBuBajeHTHO-3QdekTuBHas Temneparypa (O0T), sBIAACH KOMIUICKCHBIM IOKa3aTeleM Teruio-
OLIYIICHUH 4YeJOBeKa CKJIAaAbIBACTCA IOJA BIMSHHEM TPEX METEOPOJIOTHMYECKHX (DaKTOPOB: TEMIEPaTyphl
BO3/yXa, BIAYKHOCTH BO3/1yXa U CKOpocTH BeTpa. [Ipu oaHOM U TOH ke TeMmepaType, HO Py YCUJICHUH BET-
pa ¥ yMEHBIICHUH BIKHOCTH MTOTEPHU TeIlIa BO3PACTAIOT, U YEJIOBEK YyBCTBYET ceOsl TaK, Kak eciy Obl Ipo-
HCXOMIIO TIOHM)KEHHE TeMIepaTypsl Bo3ayxa. OOpaTHbI 3QpeKT UMeeT MeCTO TpH OCIIabJIeHUH BETpa H
yBeJIMYeHUH BIaXHOCTH [25, 26]. TTo nokaszaremnto 3T 3uma B 1. [leTponaBaoBcKe OTIHYAIach 3HAYUTEb-
HBIM AUCKOM(OpTOM (YpOBEHb KOM(POpPTa — «OYCHb XOJIOJHOY»). B cpeiHeM B 3UMHHE MecCSIbl BEIWYHHA
uHzeKca kKonebanack oT 51,3 £2,28°C no 57,7 + 2,06°C B r. Kaparanne v aHajgoruyHasi TSHACHIIUS HAOJIIO-
nanacek B I. IlerponaBioBcke. B mapte Temnepatypa nosbimaerca A0 —40,3 + 1,92 °C 1 BHOBB, KaK U B HO-
si0pe, CTAaHOBUTCS «XOJIONHO». TakuM o0pazoM, B TeueHHE 3UMHETo mneproaa DT mposBiseT 3HAYUTEb-
HYIO U3MEHYHBOCTH C PE3KMMH IepenajaMi, KOTOPbIE MOTYT BBI3BIBATh METEONATHYECKHIE PEaKIuy Y Hace-
nenus. [Ipu 3ToM HU3KKE aOCOMIOTHBIE 3HAUYEHHSI TEMIIEPaTyphl B SiHBape U (heBpaje U, OTYACTH, B IeKadpe
TaKXe OTPULIATETIHHO BIUSIOT HA CAMOYYBCTBHUE JIFOJCH.

BecHoil (B anpene—Hauane mMas) Moroja OTIMYaIach 3HAYUTENBHON HM3MEHYMBOCTHIO, UTO HAIIJIO CBOE
OTpaKeHHE B pe3KuX M3MeHeHmsx 3HaueHnd DOT. B anpene cpennee 3nauenne 33T Obuto paBHO —19,5 £
2,53°C, a B mae —7,7 = 0,89°C, To ecth noroza B r. [leTponaBnoBcke HAXOAUTCA B 30HE «XOJIOAHO». AHANO-
rUYHas KapTuHa HaOmromanach v B T. Kaparanne.

Pe3kne m3mMeHeHUs MOKa3aTeliss MOYKHO OOBSICHUTH MOTOJHBIME (DaKTOpaMu, Hauboliee 3HAYMMBIMU U3
KOTOPBIX SIBJISIIOTCSI YCHIJIEHHE CKOPOCTH BETpa C MapTa Mo Mai MECSIbl, CHIDKEHHE BJIAYKHOCTU U TIOBBIIIE-
HUE CpeJHel TeMIepaTyphl Bo3ayxa. HecMoTps Ha MOBBIIIEHHE TEMIIEPATyphl BO3AyXa B Mae MecsIle, olIiee
TETUIOOILYIIEHUE HIKE, U BEJINKA OMTACHOCTh Pa3BUTHS MPOCTYTHBIX 3a00I€BaHU.

Baxnouenue

CpaBHUTENBHBIN aHaIM3 MOroAHBIX (pakropoB 3a 11-nmetHuii nepuon B roponax Kaparanne u Ilerpo-
MIaBJIOBCKE MO3BOJIMII OOHAPYKUTh CXOKECTh MapaMeTPOB MPH aHAIN3€ TEeMIepaTyphl BO3AyXa, BIaKHOCTH,
CKOPOCTH BETPa, TOUKH POCHI, KOJMUYECTBY OCaAKOB. buokinnMaTHyeckas XapakTepuCTHKa TEPPUTOPUI 03~
BOJIWJIA OLICHUTH BIIMSTHUE KIMMaTa Ha CAMOYYBCTBHE H 3/I0POBbE HACEIICHUSL.

Ilo pesynpraTtam pacyeToB MOXKHO CH€TaTh BBIBOA O TOM, 4TO B IT. IlerpomaBnoBcke u Kaparannae B
CpeZHeM B 3MMHHUI nepuoll uHAaekc boamana cocrasnser ot 3 mo 2,7 6anna, 4TO CBUACTENBCTBYET O yMe-
PEHHO CypOBOii 3uMe. JTO onpeAesieHne ObUIO BEPHO [UIA BCEX 3UMHHUX MecsleB. PaccuntanHble 3HaYCHUS
nHAekca boamana 10Ka3pIBaIOT, YTO 3UMHHE YCIOBHS B PErHOHAX Mallo OIIaronpUATCTBYIOT 30POBBIO JIFO-
neit. Uanexc Caifmia B cpenaem 3a 3uMy B IT. [lerpomasiioBcke n Kaparanae cocraBmin 780 u 815 yciaoBHbIE
€IMHUIIBI COOTBETCTBEHHO, YTO ONpPEAEISIET 3TOT CE30H KaK «XOJNOoAHbIN». HeOmarompuarHyio cuTyanuio,
OTpayKaeMy0 yKa3aHHBIMHU MOKa3aTeIsIMU, MOXHO OOBSICHUTH TEM, YTO B 3UMHHUH MEPHOJI MTOBBIIEHHE CKO-
pOCTH BeTpa BBI3BIBAET MOHIDKEHHE TEIUIOOMIYIIEHNWH OpraHm3Ma dejoBeka. HecMoTps Ha To, 4TO 3UMa B
pernoHax SBISETCS «YMEPEHHO CYPOBOI», BHICOKHE CKOPOCTH BETpa M BIAKHOCTHh CHIDKAIOT aJalTHBHEIC
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BO3MOKHOCTH OpraHm3mMa 4CJIOBCKa, O6yCJ'IOBJ'II/IBaIOT JaCTOTy HIPOCTYAHBIX 3a00JI€eBaHUN U OTrpaHUYIUBAIOT
AKTHUBHYIO ACATCIbHOCTD HIOI[eﬁ Ha OTKPBITOM BO3YyX€.

Hccnedosanue 8binoiHeHo 8 pamkax epanmosozo urancuposanus Munucmepcmea HAYKY U 8blCULE20
obpazosanus Pecnyonuxu Kazaxcman, epanm Ne AP14871897.
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11 sxpu1abIK Ke3enaeri (2010-2020 :xbrigap) Ilerponasa :xone Kaparanabl
KaJIAJIapbIHAAFbI aya paiibl JKar1aijiapblH PeTPOCIIEKTUBTI Oarajay

Aya palibIHBIH Oeiriii Oip MIEKTI MOHJICPACH THIC dcepl ajJaM ar3achlHa TIKeNIeH jKoHE jKaHaMa ocep eTeli.
Tikeneil ocepnepre aya pailbIHBIH KYPT ©3TepyiHEH OOJIATBIH ©MiM-)KiTIMHIH, CHIPKATTaHYIIBUIBIKTBIH KOHE
JKapakaTTaHyAbIH KOFapbUIaysl skaTasl. MoaudukaTopiapabH KeHOip ocepiiepiHiH poiiH Koca anFaHia, KeH
acIIeKTiep Typajbl aKIapaTThIH 00JIMaysl, aTan aifTKaH[a, ayaHbIH JacTaHybl MEH aya paibIHBIH €3apa ope-
KeTTecyi TepeH 3epTTeyai Kaxer ereni. byn 3eprreyne [lerponasn xone Kaparanner kanamapeiasiy 11 xeui-
IeIK Ke3eHingeri (2010-2020) aya paifbiHa canbICTBIpMANbI Tajlay jkacaiaraH. Aya paiisl kepcetkimrepi Ka-
3aKcTaH PecryOIMKachIHBIH KOPIIaFraH OPTaHBIH Kaii-KyHi Typaibl aknapaTThIK OIOJUICTEHI XKoHe aya pailbl
CalTHIHBIH MyparaThiHaH Kaparansl sxoHe [leTponaBn KananapbIHEIH aya paifbl Typasl gepekTepi OoibIHIIa
naianaHeUIIsl. Aya TeMIepaTypackl, bBUFFAIIBUIBIK, JKaybIH-IIAIIBIH, e KbULIaMIbIFB, MIBIK HYKTECI Tal-
nannel. COHBIMEH KaTap, CYbIK Ke3eHJi OMOKIMMATTHIK Oaranay ymriH bomman oxici KommaHbUIIBL, Oy1 aya
PpaiibIHBIH KaTaHIBIK JOPEKECiH OalMEeH aHBIKTayFa MYMKiHAIK Oepeni. boaman mamimerTepi OoibIHIIa 3epT-
TeNTeH KalalapblH aya padbIHBIH KaTaHABIK AJpEeKeciH Tanpayna IleTpomaBn KagachlHIa KBICTHIH KaTal
eKkeHiH kepceTTi. CalIuIaiH CyBIK-KeN WHIEKCI OOMBIHIA 3epTTENITeH aiiMaKTapAarhl KbLIyCce3iHy Al Oaranay-
Ia OapIBIK KBIC aiIapbIHIA JKBUTYCE31HYAI «CYBIK» Jel caHayFa OOJIaThIHBI AQJIENICHIeH. DKBUBAJICHTTI TH-
imai temneparypa (OTT) ecenTemninreH, o aJaMHbBIH JKbUTYyCe3IHYIHIH KEIIeH I KOpCeTKilli 0okl Tadblia-
JIbl JKOHE YII METEOPOJIOTHSIIBIK (DaKTOPABIH SCepiHEH NaMHJBI aya TeMIepaTypachl, aya bUIFaJIbUIBIFbI
xaHe kel xpurnamasirel. DTT Herizinge xananapaarsl aya paiisl OOT kepcerkimi OobIHIIA alTapIIbIKTa
KOJIAHCBI3/IBIKIICH CUIATTANIbI IeT€H KOPBITBIHIBI XKacajbl.

Kinm ce30ep: aya paiibl, TeMreparypa, bUIFAIIbUIBIK, IBIK HYKTECI, )KaybIH-IIAIIBIH, Kap, BoaMaH HHAEKCH,
CalirniiH CyBIK-)KeN HHICKCl, SKBHBAJICHTTI-THIMII TEMIIepaTypa.

N.K. Smagulov, A.E. Konkabayeva, A.Zh. Sadykova, G.Zh. Mukasheva, A.T. Serik

Retrospective assessment of weather conditions in the cities of Petropavlovsk and
Karaganda over an 11-year period (2010-2020)

The effects of weather conditions beyond certain thresholds have both direct and indirect effects on the hu-
man body. Direct consequences include increased mortality, morbidity and injuries caused by extreme weath-
er events. The lack of information on broader aspects, including the role of some modifier effects, in particu-
lar, the interaction between air pollution and weather requires in-depth study. In this study, a comparative
analysis of the weather over an 11-year period (2010-2020) in the cities of Petropavlovsk and Karaganda was
carried out. Weather indicators were used according to the information bulletin on the state of the environ-
ment of the Republic of Kazakhstan and the weather archives in Karaganda and Petropavlovsk on the weather
website. Air temperature, humidity, precipitation, wind speed, dew point were analyzed. Along with this, the
Bodman method was used for the bioclimatic assessment of the cold period, which made it possible to deter-
mine the severity of the weather in points. The analysis of the severity of the weather according to Bodman in
the studied cities indicates that Petropavlovsk has a more severe winter. The assessment of heat sensations by
the wind-cold index of the Saipl in the studied regions showed that heat sensations can be regarded as “cold”
all winter months. The equivalent-effective temperature (EET) was calculated, which is a complex indicator
of human heat sensations and is formed under the influence of three meteorological factors: air temperature,
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air humidity and wind speed. Based on the EET, it was concluded that the weather in cities was characterized
by significant discomfort in terms of EET.

Keywords: weather, temperature, humidity, dew point, precipitation, snow, Bodman index, wind-cold Cyple
index, equivalent-effective temperature.
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Application of GIS technology in cross-border tourism cooperation planning. Taking
the analysis of the spatial pattern of cross-border eco-tourism cooperation in the Altai
Mountains region as an example

Since the 1960s, the application of GIS technology in the field of geography has led geography to the devel-
opment path of informatization and digitization. GIS technology, which focuses on spatial information analy-
sis and spatial data management, has become an important spatial system for geographic exploration. GIS
technology has extremely important advantages in collecting, processing, simulating, analyzing and express-
ing geospatial data. Object: This paper takes the spatial pattern of cross-border tourism cooperation in the Al-
tai Mountains region as the research object. Methods: The research methods are: the terrain analysis, three-
dimensional scene simulation, data statistics, suitability analysis, visual domain analysis, transportation net-
work analysis, and project site selection of GIS technology in tourism planning. Results: The presented re-
search is analytical in nature. The specific application of GIS technology in tourism planning is discussed.
Also, 7 types of GIS applications were considered in the paper. In summary, GIS is mainly composed of data
input system, data management system, spatial analysis system and data output system. It has very important
application value in tourism management and development.

Keywords: GIS, tourism planning and development, spatial pattern, application value, ecotourism, 3D scene
simulation, terrain analysis.

Introduction

The Altai Mountains cover 600,000 sq km of Russia, Mongolia, Kazakhstan, and China reaching an al-
titude of 4.500 m above mean sea level and including many peaks over 4000 m. They are home to over 75
species of mammals, and 2000 species of wild plants inhabiting a wide range of habitat types extending from
the alpine zone down through scattered high mountain forest and mountain steppe to lowland desert steppe
and sparse riparian forests in the valleys. The wild and domesticated species of the Altai Mountains, together
with the distinct ecosystems in which they live, comprise the area’s biodiversity — a unique assemblage with
intrinsic values as an irreplaceable product of natural selection, biogeography, and local history, and utilitari-
an values for human livelihoods today and in the future [1] (Fig. 1).

Relying on the comprehensive natural landscape of the mountains around the Altai Mountains to create
an international tourist hotspot, and learning from the Alpine cross-border tourism cooperation model of
Switzerland, Italy, Slovenia, and Croatia, cross-border tourism in the Altai Mountains region is fully quali-
fied to become a world-class. It is a tourism brand that can achieve a tourism scale of more than 10 million
people and an income of more than 1 billion U.S. dollars.
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Figure 1. Area map around the Altai Mountains
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Literature review

Tourism planning is a highly comprehensive and highly complex systematic project, involving the ac-
quisition of tourism spatial information data, tourism environment analysis and resource evaluation investi-
gation, market research, spatial layout, project development, resource environmental protection, and sustain-
able development. As well as topography, land use, transportation, humanities, economy, and other levels,
the amount of information and data is huge [2].

GIS technology, with its powerful functions such as graphical data collection, data analysis and pro-
cessing, spatial data visualization, and spatial analysis, can effectively plan regional tourism and provide new
development methods and new tools for the micro and macro management of the tourism industry. It pro-
vides strong support for improving the efficiency of tourism planning and strengthening the scientific nature
of planning [3].

Geographic information system (GIS) is a computer-based technology that is used to manage and ma-
nipulate geographic data [4]. The main worth of GIS is in geographical analysis where vector and raster data
models are used to perform six prime analysis functions: proximity analysis, network analysis, overlay anal-
ysis, temporal change analysis, statistical analysis, and three-dimensional visualization [5, 6].

GIS offers valuable manifold benefits for the development of modern tourism. The use and application
of GIS technologies in the tourism sector can be divided into three major application areas: tourism devel-
opment and research, tourism planning, and tourism marketing [7].

In tourism development and research, the use of GIS provides valuable information on areas facing en-
vironmental degradation and requiring rehabilitation and restoration. Burrough [8] presents a use case of
GIS-based image analysis and data visualization functionalities for the mapping of object data. In tourism
planning, Minagawa Tanaka [9] has successfully used GIS technologies to describe and identify tourism in-
frastructure elements, such as visitor centers, hotels, trails, and field situations. Using queries to geo-
relational data, proximity and overlay functions were used to provide tourists with updated information about
both places to visit and to explore [10], as well as to obtain information about specific tourist services [11].
Furthermore, GIS successfully applies to promote, plan, implement, manage, and market tourism resources.
According to Rahman [12], modern tourism marketing strategy depends on making an analysis on geodemo-
graphic characteristics, experiences, cultural heritage, time-space factors, all of which can be performed us-
ing GIS and, thus, makes it possible to locate and analyze the geodemographic characteristics of actual and
potential travelers.

Selected spatial pattern of ecotourism landscape

Kazakhstan Katon-Karagay Nature Reserve (National Park) and Markakol Nature Reserve (National
Park). Russian Federation, Teletskoye Lake, Altai Nature Reserve, Belukha Mountain, Katunsky Cumin Re-
serve and Ukok Plateau, Kosh-Agach, Sumul'tinskiy Khrebet, etc.; Kanas Nature Reserve, China,
Liangheyuan Nature Reserve District, Burgen Beaver National Nature Reserve. Mongolia Siilkhemiin Nuruu
National Park; Khukh Serkhiin Nuruu National Park; Altan Khukhii Uul Nature Reserve; Bulgan Gol-lkh
Ongog National Park. Tsambagarav Uul National Park; Chigertein Golin Ai Sav National Park; Harusnur
Ramsar Wetland, etc. (Fig. 2).
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Figure 2. Selected spatial pattern of ecotourism landscape

200 BecTHuk KaparaHgmMHCKOro yHusepcureTa



Application of GIS technology in crossn-border tourism ...

Experimental

Statistics

Since the conditions of ecotourism resources in the Altai Mountains are basically similar, the selected
ecological blocks are used as data statistics objects in the planning operation process (Utilization area, build-
ing height, building density, green area ratio, floor area ratio, etc.).

Refine and analyze the relevant data of surveying and mapping topographic maps of various scenic
spots through the GIS system, and display the data in the form of data, charts, and maps in a complete and
intuitive way, to estimate and save costs for the land use of tourism planning and the filling and excavation
in the implementation of the plan provide effective reference.

Filling and digging statistics

Due to the uneven terrain, the construction of the area around the Altai Mountains is difficult, and the
spatial pattern of the scenic spots is unbalanced. In order to save construction costs, vertical planning is
mainly used.

In the vertical planning, the elevation value is used to study the topography after planning. This is prone
to large deviations in the terrain design of mountain tourist areas (for example, the retaining wall is too high,
the leveling of the site is too difficult, the earth and stone are difficult to balance, etc.).

Using GIS can simulate the planned topography of the site, analysis and adjustment are carried out at
the same time, through the superimposition of the planned topography and the original topography, it can
clearly display the topography of the project land and the fill and excavation data of the project site devel-
opment.

Case: It is estimated that 1.8 million square meters of filling, 860,000 square meters of excavation, un-
balanced filling and excavation, need to borrow soil in other areas, or modify the vertical plan (Fig. 3)
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Figure 3. Analysis diagram of filling and excavation of a landscape in Altai Mountain

Land use index

Land use indicators include the spatial distribution of various types of land in the project site, used area,
building density, green area ratio, floor area ratio, etc. Through the analysis of surveying and mapping topo-
graphic maps, statistics of various land data indicators are used to predict and analyze the available land for
future projects.

Terrain Analysis

Terrain analysis is a necessary prerequisite for the construction of eco-tourism projects, especially in the
development of mountainous tourist attractions.

The terrain of the Altai Mountains is very complex, and more accurate measurement techniques are
needed to support the project, that is, using GIS to analyze features such as elevation, slope, aspect, and hy-
drology (topography-based catchment line).
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At the operational level of tourism planning, this technology has strong guidance for terrain control, wa-
ter system planning, drainage conditions analysis of mountainous areas, and suitability analysis of construc-
tion conditions (Fig. 4, 5).

Figure 4. Schematic diagram of land division in the Altai Mountains of China
(1. Mountain zone; 2. Oasis zone; 3. Desert zone)

Figure 5. Topographic analysis diagram

3D scene simulation

Three-dimensional scene simulation can simulate the current situation of mountain landscape spatial
pattern and the planned terrain, traffic, water system, vegetation, architecture and other scenes in 3D mode.
Through the simulation function of the three-dimensional scene of various scenic spots in the Altai Moun-
tains area, you can feel the terrain and the atmosphere of the site in an intuitive digital environment, and pro-
vide an excellent research foundation for road traffic planning, project layout and other program design con-
tent (Fig. 6).

Figure 6. Three-dimensional simulation diagram
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Suitability analysis

The area around the Altai Mountains belongs to a special ecosystem. In cross-border tourism planning,
tourism projects are often developed and constructed in areas with beautiful ecological environments. This
involves ecological sensitivity and construction suitability analysis. Use GIS technology to analyze and eval-
uate individual factors such as terrain, water system, land, vegetation, and buildings, and use map overlay
methods to generate comprehensive analysis results, and divide the development area according to the levels
of suitable construction, more suitable construction and unsuitable construction, or Ecological protection ar-
eas are divided according to the high, medium, and low levels of ecological [13].

Analysis of Landscape Horizon

The analysis of the landscape horizon is an important content in mountainous ecotourism planning. The
horizon analysis of the cross-border ecological landscape GIS in the Altai Mountains area includes whether
the points are mutually visible, the visual domain of the points, and the visual domain of the route. The visu-
al field of the surface (Fig. 7). Through the analysis of landscape horizons, it is possible to analyze the scope
of sights and viewing routes, as well as the visual conditions of each scenic spot, which has a strong guiding
role in planning the spatial pattern of important scenic spots, viewing facilities and viewing routes [14].

Figure 7. Analysis of Landscape Horizon

Traffic network analysis

In the Altai Mountains, GIS can construct a network data set to import linear elements (roads, etc.) and
point elements (entries, stops, junctions) into the network data set, and set traffic attributes such as connec-
tivity, traffic cost, turning radius, etc. Accurately construct the transportation network, and can also simulate
the road conditions such as one-way lanes, no-turns at intersections, time-sharing road conditions, and
above-ground and underground traffic changes. On this basis, the shortest driving path is calculated, which
provides clear road traffic planning and service facility planning for tourist attractions guidelines [15] (Fig.
8-10).
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Figure 8. Traffic network analysis  Figure 9. Schematic diagram of traffic Figure 10. Schematic diagram of ser-
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Optimal site selection of the project

The optimal site selection of the project is to combine topographic and geomorphological analysis, suit-
ability analysis, horizon analysis, refer to traffic network analysis, and determine the appropriate location of
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the project by using the “location allocation” technology or the use of buffer overlay technology according to
the project's limited conditions, and determine the site selection of the project based on planning needs. This
function has scientific guiding significance for the spatial pattern of the project layout of tourist attractions in
tourism planning.

Concluding remarks

In summary, GIS is mainly composed of data input system, data management system, spatial analysis
system and data output system. It has very important application value in tourism management and develop-
ment. In addition to the above seven types of applications, GIS technology also includes the display of three-
dimensional scenes in tourist attractions, tourism decision support, tourism planning and mapping, tourism
resource value evaluation, environmental monitoring and protection, and tourism The application of infor-
mation query and other aspects also has a huge effect [16, 17].

The full application of GIS technology in tourism planning can greatly improve the scientificity, opera-
bility and landing of the planning. It is one of the important directions for the future development of tourism
planning. It is also the tourism management unit to provide a complete and reliable data basis for its devel-
opment. Scientific and reasonable tourism management and development plans promote the development of
the tourism industry.
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®. Xan, A. Anaii, b.J1. XXanninna

Typusm cajiacbIHAAFbI TPAHCIIEKAPAIBIK BIHTBIMAKTACTBIKTBI
skocnapaay kesinge I'AJK-TexHoJsiorusijiapabl KoJJIany.
AJITail TayJaphIHIAAFBI IKOTYPU3M CAJIACHIHAAFHI TPAHCHIEKAPAJIBIK
BIHTBIMAKTACTBIKTBIH KeHICTIKTIK KYPbUIBIMBIH TAJJ1ay MbICAJIBIHIA

1960 xbiinan Gepi reorpadust canaceiana [AX (TVIC) TexHONOTHAIAPHIH KOJIaHy TeorpadusHbl aKmapar-
TaHIBIPYMEH LU(PIAHIBIPYABIH AaMy KOoJiblHA Tycipai. KeHiCTIKTIK akmapaTThl Tajgay »oHe AepeKTepmi
Gackapyra GarsiTTanran ['AJK TexHOIOTHSICH TeorpadUsIbIK 3epTTeyiep YIIiH MaHbI3/Ibl KeHICTIKTIK JKylere
aifHanael. I'AXK TeXHOIOTHACH TEOKEHICTIKTIK AepeKTep i )KUHAYAa, OHIey e, MOJIeIbIey e, Talaya *KoHe
Tapary/a eTe MaHbI3/bl apTHIKIIBUIBIKTapFa ue. Makcamul: Makanaja 3epTTey HbICaHBI peTiHue Airail Taybl
aiiMaFbIHIAFB] TPaHCIIEKapablK TYPHUCTIK BIHTHIMAKTACTHIKTBIH KEHICTIKTIK KYPBUIBIMBI KapacTHIPBUIFaH.
Ooici: 3epTTey dmicTepi peTinae xep OenepiH Tannay, >KeprilikTi Tangay, OpHAIAaCy OPHBIH YII ©JIIIeMAl MO-
JeTbey, JepeKTep CTAaTUCTUKACH, ’KapaMIBUIBIKTHI Talay, BU3yalabl aiMaKThl Talay, KeJlik XKeliCiH Tal-
Jay *xoHe TypusMai xocmapnayaa 'AXK TexHomorusuiapslH KoJlaHa OTHIPHIIN k00a OpHBIH TaHJay TalfaH-
FaH. KopuimbinOvl: ¥ CHIHBIIFAH 3epTTEy aHATUTHKAIBIK OOJIBIN TaObUIaAbl, MaKadaga TypU3M/i Koclapiay-
Ja 'AXK TeXHONOTUACHIHBIH HaKThl KOJIIAaHbLTYb! TankbulanFaH. CoHbiMeH Kartap, ['AXK KocsiminanapbeiHbig
7 typi Kapacteipeurrad. Oceunaiinna, AXK HeriziHeH aepekTepi eHrizy KylieciHeH, qepekTepi 0ackapy Ky-
HeciHeH, KeHICTIKTIK TaJay KYWeCiHEH jKoHe IepeKTep i IbIFapy KYHeciHeH Typaabl. by Typusmai 6acka-
PY MEH JaMbITy/[a ©T¢ MaHBI3bl KOJIIAaHOAIEl MOHTE He.

Kinm cesoep: TAX, Typusmai xocnapiay >KoHE NaMbITy, KEHICTIKTIK KYpbUIbIM, KOJAAaHOAIBI KYHIBUIBIK,
9KOTYpH3M, 3 /] KepiHiCTI MoaenbaeY, KEPTrUTIKTI XKepai Taaaay.

®. Xan, A. Anaii, b.J1. XKanpginna

IIpumenenne 'MC-TexHOJI0THI IPH MJIAHUPOBAHUM TPAHCTPAHUYHOTO
coTpyAHMYecTBA B o0sacTu Typusma. Ha npumepe aHaim3a npocTpaHCTBEHHOM
CTPYKTYPBI TPAHCTPAHUYHOI0 COTPYAHHYECTBA
B o0JiacTu 3xkoTypu3Ma B ['opHom Autae

T'UC-TexHOMOTHH, ¢ MX MOIIHBIMH (QYHKIHSAMH, TAKUMH Kak cOOp rpadHuecKuX ITaHHBIX, aHAIU3 U 00paboT-
Ka JaHHBIX, BU3yaJIM3alis NMPOCTPAHCTBEHHBIX JaHHBIX W MPOCTPAHCTBEHHBIH aHAIM3, MOTYT 3G {EKTHBHO
TUIAaHUPOBATh PETHOHANBHBIA TYpH3M M IPEOCTABIISTH HOBBIE METO/BI Pa3BUTHS M MHCTPYMEHTHI JUIS MHK-
PO- U MaKpOyIpaBJIeHHs] TyPUCTUIECKOI 0Tpacibio. B HacTosmiel cratbe B kKauecTBe 00bEKTa MCCIIeIOBAHUS
paccMOoTpeHa IPOCTPAHCTBEHHAsl CTPYKTypa TPAHCTPAHWYHOTO TYpPHCTUYECKOTO COTPYAHHYecTBa B ['OpHOM
Anrae. ABTOpaMy NPOaHAIM3UPOBAHBI MECTHOCTb, TPEXMEPHOE MOJEIMPOBAHHE CLEHBI, CTATHCTHKA JaH-
HBIX, TIPUTOMHOCTh, BH3yalbHas 001acTh, TPAHCIIOPTHAS CETh W BHIOOP MeCTa MPOEKTa C HCIOIb30BAHHEM
TUC-TexHomornii B IilaHUpOBaHUU Typu3Ma. [IpeicTaBneHHOe UCCleToBaHHEe HOCUT aHAJTMTHIECKUH Xapak-
tep. O6cyx)aeHo koHkpeTHoe mpuMeHeHne [ MC-TexHomornii B mraHnpoBannu Typusma. Kpome toro, Opum
paccmotpensl 7 tunoB ['UC-mpunoxxennid. Takum obpaszom, ['MIC, B 0CHOBHOM, COCTOUT U3 CHCTEMBI BBOJIA
JTAHHBIX, YIIPABJICHUS JAHHBIMH, IPOCTPAHCTBEHHOT'O aHAJIN3a U CUCTEMBI BBIBOJIA JaHHBIX. DTO, B CBOIO OUe-
penb, IMeeT BaKHOE MPUKIIAHOE 3HAYCHUE B YIIPABICHUH U Pa3BUTHU TypHU3Ma.

Kniouesvie cnosa: I'IC, nnaHupoBaHue W pa3BUTHE TypH3Ma, NPOCTPAHCTBEHHAs CTPYKTypa, MPUKIaTHAs
IIEHHOCTb, 3KOTYpU3M, 3J[-MoaenupoBaHue CLEH, aHAIU3 MECTHOCTH.
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