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AJITBI OHXBIJIJABIK - AJITBI BEJIEC: BOTAHUKA NTHCTUTYTBIHBIH KAHA
TAPUXDBI

C.b. Hypamos
3.C. CameroBa
KP O3TPM OUIX/K «boranuka >xoHe (UTOUHTPOTYKIMS HHCTUTYTHD»,
Anmarts K, Kazakcran
e-mail: nurashs@mail.ru

KP OTPM OIDKJK «boranuka »oHe GUTOMHTPOMYKIMS HHCTUTYThD» MEH OHJIaFbl AJIMAThI
OOTaHMKANBIK Oarbl €NIMI3NIIH ©CIMAIKTEp TYHHECIH FBUIBIMH 3€pTTEy, CHPEK KEe3JIECEeTiH >KOHE
SHAEMUK TYpJepiH cakray, KOpFay TOJBIKTBIpY, €JII1  MEKEHJEpAl  KerajJaHIbIpy
OarpITBIHIA HKYMBIC ICTEII KeJe XKaTKaH 95 KbUIABIK TApUXbI 0ap MaHBI3Ibl MEKEME.

Kazipri kynne boranmka nHCTUTYTHI KypambiHaa AnMaTel bac 6ortanukansik Oarbl, ActaHa
OoTaHuKaJBIK Oarbl, JKe3kasran OoTaHUKAIBIK Oarbl, lite OoTaHukanbik O6arel (bakanac aybutel) Oap.

OpOip ipi iCTIH TapUXBIHAA COJI ICTIH JaMybl MEH KaJbIIITACYbIHA OMIpiH apHaraH TYJIFayiap
oonanel. Anmateigarel bac Oortanukanblk 0ak - KazakcTanHbIH Oipereid TaOuUFrH opi FBUIBIMH
HBICAHIApBIHBIH Oipi. AJl OHBIH OYTiHT1 KenOeTi MeH AaMy TapuXbIHbIH eneydi Oeiri 2008 xbuiaan
O0epi mekemeHi Oackapbil Kene >xaTkaH Oac mgupektop [.T. CurnaeBaHbIH eCiMIMEH THIFbI3
OaiJTaHBICTHI.

I''T. CurnaeBa eHbOek xonblH KocTaHail menarorukanblk MHCTUTYTHIH 1989 kbutbl OiTipimn
borannka xadenpaceiana I'.T. 3epTxaHanibl, OKBITYIIBI, 3€pTXaHa MEHrepymici Oonbin OacTaubl.
1995 - 1998 xpuinapsl boTaHnka HHCTUTYTBHIHBIH KYH/I3T1 aCIUPaHTypachiHia OKbIIbl. 1998 sxbuib
«Topraii aHFapbeIHBIH (IIOPACHIH Tangay» TaKbIpbIObIHAA KaHAUAATThIK, 2010 xputel «Emim —
Kazakcrtan pgama TpOBUHIUSCBIHBIH JOHII AAaKbUAAphl  (KYHedl KypaMbl, DKOJOTHSCHI,
reorpadusiChl)» TaKbIPHIOBIHIA JOKTOPJIBIK JUCCEPTALMACHIH COTTI KOpFam MIBIKTBL. 2013 KbLIbI
Kazak yaTTBIK >KapaThUIBICTAHY FHUIBIMAAPHI aKaJeMHsChlHA akaJeMuK Oombin caitnanasl. 2008
XbIaH Oactan boTaHnka xoHEe (PUTOMHTPOIYKINS WHCTHTYTHIHBIH JUPEKTOPHI. KenrereH FeutbiMu
TEXHHUKANBIK OarmapiamanapasiH skerekinici Oomnnael. 230 reuibiMu Makana, 2 KP marenti, 10
aBTOPJIBIK Kyanmik, 20 MoHOTpadwusi, 9iCTeMENiK KypaiasiH aBTopbl. 5 PhD 1OKTOpaHTTHIH FHUIBIMH
KETeKIIici OOIIbI.

60 >KbUIIBIK MEperTON - OyJI TEeK eMip >KOJIbIHA K3 JKYTIPTIN, 6TKEHl capajllalThlH Ke3eH
eMec, COHBIMEH KaTap y3aK JKbl1Aap 00iibl aTKapbuIFaH €HOEKTIH HOTH)KECIH OaraaiiThIH MaHbI3/bI
oenec. bac OoraHukanblK Oakka OacCIIbUIBIK >KacaFaH OChl JKbUIJAp 1MIIHJAE MEKEME ayKbIMIbl
e3repicTep MEH JKaHFbIPY Ke3eHIHEeH oTTi. FbutbiMu OarbITTap KeHeilin, XxaablKapaliblK OailaHbicTap
HBIFai1bl, 0aKTBIH €IMI3/IeT1 FRUIBIMU KOHE TaOUFATThI KOPFay CajlaChIHIaFbl MAHBI3bI APTTHI.

Ta0uru MypaHbl caKTay/JaH - JKaHA 1aMy Ke3eHiHe

Ochl Ke3eHJIeri €H MaHbI3Abl OKUFaNapAblH Oipi - Anmateimarel bac OoTaHWKanmblK 0ak
ayMarblHJa KYPri3iIreH ayKbIMABl PEKOHCTPYKIUS KyMbICTaphl. «bonar ©TeMyparoB KOPHIMEH»
6ipre boranukanslk 0aKThI KaiiTa Kypy »k00achl JalbIHANbII, 1CKE aChIPBUIJIBI.

AnnpiHaa TypraH 0acThl MiHAET - OakThIH Oipereil TaOWFu >KOHE FBUIBIMU MYpPAChIH CaKTai
OTBIPBIN, 3aMaHayW FbUIbIMFa, OuUlIM Oepyre, TaOWUFATThl KOpFayFa JkKOHE KOFAMHBIH
KaXETTUTIKTepiHe jkayan OepeTiH jkaHa MH(PPaKYphUIbIM KaJIBIITACTHIPY €.

XKaHFBIPTY JKYMBICTaphl OAaKTHIH CBIPTKBI KEJNOETIMEH FaHa MICKTENTeH JKOK. FhuibIMu
UHOPAKYPBUIBIM ~ JKETULAIpUTIN, 3epTTey JKYMBICTapblHA JKaHAa MYMKIHIIKTEp  KacajJbl,
MaTepHAIIBIK-TEXHIUKAIBIK 0a3a HBIFaUTHIIIBL.

Boranukanblk 0ak aymarblH epekine KopranaTsiH Tadburu aymaktap (EKTA) xyiiecine eHrisy
Jie MaHbI3ABl KagaMmaapaelH Oipi 6omapl. byn memriM Oiperedt oCiMAIKTEp KOPBIH CaKTayFa >KOHE
Boranukanplk OaKThIH TaOWFU Opi FBUIBIMA MYpa PETiHIAEC MEMJICKETTIK MaHBI3BIH allKbIHIayFa
MYMKIHAIK Oepi.



SPIRAEANTHUS, Ne 3 2026

byringe boranukanplk Oak - kaii FaHa aeManbic OpHBI eMec. O - ipi FBUIBIMH OpPTAbIK,
OCIMJIIKTEpAIH TaOUFU KOPbI, AKOJIOTHSUIBIK arapTy ajlaHbl >koHe Ka3zaKcTaHHBIH OHOJIOTHSIIBIK
ATyaHTYPJIUTITIH caKTaya MaHbI3 bl PO aTKAPAThIH MEKEME.

FruanIM - 0oJ1amakka 0arbITTAJIFaH KbI3MET

Mexkeme naMybIHBIH HET13T1 OaFBITTapBIHBIH Oipi - FBUIBIMH JICYETTi apTThIPY OOJIbI.

Ocpl KbUap 1MIIHAE 3aMaHayd 3epTXaHalap KYPBUIBIN, TYKbIM IIApYyallbUIbIFbl, T€HETUKA
KOHE MOJICKYJaNbIK OMOJOTHs OarbITTapbl Mamblibl. Byn eciMIikTep KOpBIH CakTay, OJapblH
TCHETUKAJIBIK aJTyaHTYPJIUIITIH 3€epTTey, COHJal-aK OCIMIIK pecypcTapblH THIMII TMaijanany
Mocesenepi OONBIHIIA FRUIBIME 3epTTEYJIEPAiH MYMKIHITIH KEHEHTTI.

KazakcTaHHBIH OCIMIIK PECypCTapblH CakKTay >XoHE KOOeWTy »KYMBICTAphIHBIH MAaHBbI3bI
epekuie. KimuMmarThiH €3repyi, aHTPOIOT€HIIK 9CEpAiH KYIICI01 XKoHE TAOUFU MEKEH €Ty OpTachIHBIH
KBICKApyhl JKaFJalbIHAAa ©CIMIIKTEPIH ajlyaH TYPJUITIH CaKkTay — CTPaTeTHsUIBIK MaHbBI3BI Oap
MIHJICT.

bac Ooranukanblk Oak OipTiHaen ipreni 3epTTeyiepli €NaiH HaKThl MPAKTHKAIBIK
MIHJETTepIMEH YINTACTHIPATHIH MAHBI3/IbI FRUIBIMU aJIAHFA aHAJIIBL.

AJIMaTbIIaH - AcTaHara xoHe Ka3akcran eHipiepine

2018 »xbutbl I.T. CurnaeBaHbIH TOparaiblK €TyiMEH >KaHa OOTaHHMKAIBIK OaKThl J1aMBITY
OOIBIHIIIA XaJIBIKAPAIBIK FRUIBIMA KEHEeC KYpbUIbIN, KazakcTaHHBIH enopaackl AcTaHa KajdachblHIA
bac 6oTanukanbik 0aKThIH (UIHATIBIHBIH KYPBLUTYBI MaHBI3IbI KE3€H OOJIIbI.

Enopnama »xana OOTaHMKANBIK OAaKTHIH TMaina OOJyBl eNIMI3AiH CONTYCTIK OHipiHAeri
0O0TaHUKa FHUIBIMBIH, ©CIMIIKTEP/Al HHTPOIYKIHUSIAY HKYMBICTAPBIH KOHE SKOJOTHUSIIBIK arapTybl
JaMBITyFa )KaHa MYMKIHJIIK Oep/Ii.

ConbiMeH Katap bac OoTaHWKaNbIK OaKTBIH KbI3METI AJIMaThl KaJIACBIHBIH IIEHOEpiMeH
IICKTEJIMEH, eIIIMI3IIH OHIpJIEPiH KaMTHIIBI.

Mamannap KazakctaHHBIH — OpTypili  ailMakTapblH  KeTralJaHAbIpyFa  YCHIHBUIATBHIH
©CIMJIIKTEPIH Ti31MIH KaJbIITACTIPY OOMBIHINIA ayKbIM/IbI AKYMBICTAP JKYPT13/1.

by GaFpITTHIH TMPaKTHKAIBIK MaHbI3bI 30p. Ka3zakcTaH TaOMFU-KIUMATTHIK JKaFdaibl amyaH
TYpAl MeMJIEKeT OOJFaHIIbIKTaH, €JIIMI3JIIH OHTYCTITIHEH COJNTYCTIriHE JeHIHIl aiMakTapra
KEPrimKTi Karjaiifa OeiliMaenreH, Te3IMAI OCIMIIKTEpJi TaHAay - KallalblK OpTaHBI
abaTTaHAbIPYIbIH MaHBI3/bl IIAPTTAPBIHBIH Oipi.

OcimaikTep NYHHECIH KOpFay KoHe 3aHHAMAaHBI KeTLIIIpy

OcCIMIIIKTED JAYHHUECIH KOpFay XKoHE TNaljanaHy callachIHAaFbl HOPMAaTHBTIK-KYKBIKTHIK
0azaHbl KETUIAIPY € OCHI Ke3€HIET1 MaHbI3Ibl OaFbITTapABIH Oipi OOIIBI.

2020 xputel I'.'T. CuTmaeBaHBIH KaTBICYbIMEH «OCIMIIKTEp AYHHECI TypajbD» 3aHHBIH
KaOBUIIaHYBI eNIMI3IIH 6CIMIIK pecypcTapblH KOpFayFa *koHe oyap/bl THIMJI Naiiiananyra xyieni
Ke3Kapac KaJbIITaCThIPyIaFbl MaHBI3IbI KaJlaM OOJIIbI.

2026-2035 >xkpuimapra apHajgFaH OWOJIOTHSUIBIK OPTYPJUIIKTI CaKTay »KoOHE TYpaKThl
naiganany TyKbIpbIMJIaMachlH 931pJeyIi.

Byn ynepicre Oipereil eciMaikTep KOJUIEKIMSATIAphl MEH FHUIBIMHU dJieyeTi 0ap O0TaHUKAIbIK
FBUIBIMHA MEKEMEJIEP/IiH capanTaMalibiKk MaHbI3bl €pEKIIIe.

Boranukanbelk Oakra >KMHAKTalIFaH FBUIBIMH OUTIM OHMOANyaHTYpPIUTIKTI cakray, el
MEKEH/IEp/ll KeraJlJaHIbIpy, 6CIMIIKTEP Il KEPCIHIIPY, KOOSHUTY JKoHE CaKTay CHUSKTHI IPAKTHUKAIBIK
OarpITTap/a 03 KaIFachlH Talya.

XaJbIKapaJabIK JAeHrei1eri bIHThIMAKTACTBIK

Bbac 6oTanukanblk 6aKTHIH XalTbIKapallbIK OaiIaHbICTaphl Ja KbUIIAp OTe Kele alTapiabIKTail
KEHENI1.

letennixk OOTaHUKANBIK OaKTapMeH >KOHE FBUIBIMH MEKEeMeJIepMEH Kociou OaiinmaHbicTap
OPHATBUIBIT, FBUIBIMH TOXIpUOE anmacy, OIpJIeCKeH JKYMBICTap JKYPri3y JKOHE OCIMIIK
MaTepUaIIapbIMEH aIMacy OaFbITTaphl TaMbIIbL.

MyHnali xanbplKapaiblK BIHTBIMAKTACTHIK Ka3aKCTaHIBIK MaMaHAapra OJeMAIK OOTaHUKa
FBUTBIMBIHBIH 3aMaHayH KETICTIKTEPIMEH TaHBICYFa MYMKIHJIK Oepin KaHa KoiiMaii, KazakcTaHHBIH
Oipereil ©CIMIIKTEp MYHUECIH XaJIBIKAPAIbIK FHUIBIMH KaybIMJIACTHIKKA TAaHBICTBIPYFA JKOJ AIlThI.
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OiTKeH1 eCIMAIKTEp IiH OMOJIOTUSIIBIK ATyaHTYPIIUIITIH cakTay - Oip FaHa MEMJICKETTiH eMec, OYKiI
aJamM3aTThIH OpTaK MIiHICTI.

MemJiekeT Ha3apbIHAarbl boTaHuKaNBIK 0aK

bac  OGoraHukanplk  OaKThIH  MEMJICKETTIK  MAaHBI3bIH  aMKBIHIAWUTBIH  MaHBI3IbI
KOpCeTKIITepaiH 0ipi - eiMi3IiH KOFapbl OaCIIBIIBIFBI TAPANbIHAH KOPCETUITEH epeKIle Hazap.

Och1 xbutnap iminae boranukaneik 6akka Kazakcran Pecriyonukaceiabiy [pesnnenti K. K.
TokaeB apHaiibl KeJil, OHBIH JaMybIMEH JKOHE aTKapbUIBII )KaTKaH )KYMBICTAPMEH TaHBICTHI.

MyHpaii xorapsl JIeHreiaeri Hazap boraHukanblk OaKThIH TeK AJIMaThl Kajachl YIIiH FaHa
emec, Oykin KazakcraH yIIiH MaHBI3ABl FHUIBIMH, TAOWFU >KOHE OJKOJOTHUSIIBIK HBICAH EKEHIH
KepceTesi.

Byringe Kopiaran opTaHbIH Kayilci3airi, OMOIOTHSUIBIK aTyaHTYPJIUTIKTI CaKTay, Kaiaaap bl
KOraJJIaHJIbIPY KoHE OCIMAIKTEePiH KIMMATTHIH ©3repyiHe OceiiMenyi Maocenenepi OapraH calbiH
©3eKTi OoJa Tycye.

60 kb1 - 2xaHa OesiecTepaiH 0acTaybl

ANTIBIC KBTI - OMIP KOJIBIH capaiall, OTKEHTe ecell OepeTiH MaHBI3IbI Ke3eH. Aaii/ia FhUIBIM
MeH TaOWFaTThl KOpFrayFfa, Oipereii MEeKeMeHiH NaMyblHa ©MIpiH apHaFaH ajaM YIIiH OyJ - jkaHa
Oenecrepre 0acTalThIH KE3EKT1 KE€3€H.

2008 xwuman Oepi I.T. CurmaeBanbiy OackapybiMeH bac OoTaHMKAIBIK 0aK YIKEH Hamy
*oJbIHaH oTTi. OHBIH ilIiHAe 0aK ayMarblH PEKOHCTPYKIIHMSIIAY KoHEe HHPPaAKYpbUIBIMABI XKaHAPTY,
epeKIlle KOpFajaThlH TAOMFU ayMaK MOPTEOECiH HBIFalTy, 3aMaHay! 3epTXaHAIIBIK 0a3aHbl JAMBITY,
Acranaga (¢unman amnry, XaubIKapalblK —OaillaHbICTapAbl KEHEHTYy, ocIMIOiKTep JIyHHeci
CaJIaChIHJIaFbl MEMJICKETTIK CascaTThl KaJbIITACTBIPyFa aTcalibicy jkoHe KazakcraH eHipiepiH
KeTraJlJaH/IbIpyFa apHalfaH OCIMIIKTEp Ti3iMiH o3ipyiey CHSIKThI MaHBI3[bl KYMBICTAp JKY3ere
aCBIPBUIIBI.

OpOip KETICTIKTIH apThIH/A YIKEH FHUIBIMH Y>KBIMHBIH, MaMaHIAP/IbIH KOHE KbIIAap 00ibI
JKYPTi3UIreH THIHBIMCHI3 €HOEKTIH TYpFaHbl co3Ci3. JlereHMeH OChl ©3repiCTep/IiH Ky3ere acyblHaa
Boranukanblk 0aKThI jkaif FaHa OCIMIIKTEP KOJUIEKIIUSICH OPHAIACKAH ayMaK PETIHe eMEC, FhLIBIM,
TaOMFaTThl KOpFay, OUIIM Oepy »KoHE KOFaM YIIIH MaHbI3Abl 3aMaHayd OpTAJIbIK PETIHIE Kepe
OineTiH OAaCIIBLTBIKTHIH €HOET1 epeKIlIe.

byringe AnMateyiarel bac GoTaHukanblKk 0ak €3 JaMybIH >KalFacTeipyna. OCIMIIKTEp
KOJUIEKIIUSICHI TOJIBIKTBIPBUIBIN, FBUIBIMU 3€pTTEYyJIEp JKYpPTi3iiyie, XanblKapalblK OaiimaHbICcTap
KeHetoie. An OakThIH €31 - FbUIBIM MEH TaOuFfaT, OUIIM MEH TapuxX TOFbICAThIH Oipereil MeKeH
OoubIn Kana Gepeni.

60 XbUIIBIK MEPEUTOH - KbUIIap OONFBI KAXBIPIIbl eHOCKKE, 63 ICiHE JIETeH aJaliIbIKKa KoHE
KazakcranHplH OOTaHWKAa FBUIBIMBIHBIH JaMyblHa KOCBUIFAH YJIECKE PHU3AIIBUIBIK OUIIIpEeTiH
Tamarnia MyMKIiH/JIIK.

MepelToiaplH €H YIKEH CHIUBI - OMIpiHIH Talail KbUIBIH apHaFaH ICIHIH OCIMIIK CeKiai
TaMBbIp KAWbIT, KbUTIaH-KbUTFa TYJICHII, )KaHa YPITaKKa KbI3MET €TIll KeJle KaTKaHBIH Kopy.

Boranuka uHCTUTYTHI MeH bac O0TaHMKANBIK OaKTHIH TapUXbl - TAOMFATTHI CaKTay TaPHUXBI
FaHa eMeC, OJ1 FBUIBIMFA, TYFaH Kepre ’oHe OoamraKka IereH sKayarKepIuTiKTiH TapuXbl.

WMHCTUTYTHIMBI3IIBIH JaMybIHA OJIIIIEYCi3 YJeC KOCHIN, YKBIMIBI Oip MakcaTKa >KYMbBUIABIpa
OuIreH KepereH OaciibIMbI3 MepeiToll ueci — ['ynmHap ToxOepreHkbi3plH boTanuka jxoHe
(OUTOMHTPOMYKIUS HMHCTUTYTHIHBIH YOKbIMBl aThIHAH TYFaH KYHIMEH KYTTBIKTal, MBIKTHI
JICHCAYJIBIK, OTOACBIHBI3Fa 0aK — Oepeke, capKbUIMac KyaT Tijeibi3. bacTamanmapbiHBI3 opKaliaH
CoTT1 O0JIBIM, KociOM OuMikTepal OarbIHBIpa OepiHi3. EHOeriHi3AiH xKeMiciH KepiHi3!
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OT IEPBBIX SKCHEJUIMNA K HAYYHOMY ITAPTHEPCTBY: KA3AXCTAHCKO-
KUTAUCKOE COTPYJHHUYECTBO B JEATEJBHOCTU I'.'T. CUTHHAEBOU
K 60-nemuto I'ynvnapol Toxbepeenosnvr Cumnaegotl

JLA. lumeeBa
PI'TI na [IXB «MucTuTyT 60TaHnKu 1 puronHTpoaykuun» KIIXOKM MOIIP PK,
r. Anmarsl, Kazaxcran e-mail: lad.geobotany @gmail.com

OnHUM W3 BaXXHBIX HANpaBICHUH MEXIyHAPOJHOW nesTenbHOCTH WMHCTHTYyTa OOTaHUKU H
(GUTOMHTPOLYKIIMH CTAJO MHOTOJIETHEE HAyyHOE COTPYAHHYECTBO C KUTAMCKMMU KOJUIETaMH,
npexae Bcero ¢ CHHBIBSHCKUM HHCTUTYTOM SKOJoruu u reorpadpum Axagemun Hayk KHP.
HauaBmuce B 2009 romy ¢ nmepBbeix paboyux BCTPEd U COBMECTHBIX IOJICBBIX MCCIICIOBAHHM, OHO
IIOCTETIEHHO MEPEPOCIIO B YCTOMYMBOE HAyYHOE MAapTHEPCTBO, OXBATHIBAIOLIEE U3YUEHUE apUIHbBIX
HKOCHUCTEM, OHOpa3HOOOpa3us, OXpaHy pPACTUTEIBLHOIO MHpPa M COBPEMEHHbIE IOAXOIbl K
U(POBU3AIMHA HAYYHBIX KOJUIEKIWH. 3HAUMTENBHYIO POJb B CTAHOBJICHWH WM PA3BUTHH 3TOTO
corpyanudectna coirpana ['ynsnapa TokbeprenoBna Curnaesa.

Brnepssie aeneranust CHHBIBAHCKOrO MHCTUTYTa 3Kosnoruu u reorpagpun AH KHP noceruna
Wuctutyt 60oTanuku u ¢putountpoaykiuu B 2009 roxy. B stoT mepuon Axamemus Hayk Kwuras
BbINOJIHATa HanuoHanbHyto mporpaMmy Mo HM3MEHEHHMIO KJIMMaTa, U KOJUIETM W3 YpyMmMuu Obuln
3aMHTEPECOBAHbl B YYAaCTUM Ka3aXCTAHCKUX YYEHbIX B HCCIICOBAHMSIX aApUIHBIX TEPPUTOPHI
LentpanbHoil A3uu.

B wutone toro xe roma mel BMecte ¢ ['yiapHapoir TokOepreHOBHOW ObUTM TpUTJIAIICHBI B
Ypymun Juis  oOCy)XIEHHsI HampaBleHUH U 3ajady  OyIyLIMX COBMECTHBIX HCCIIEIOBaHHM.
[lepBoHayasibHO IpeIIOIarajgoch yyactue Hamero MHCTUTyTa B KauecTBe OJHOIO U3 HalpaBICHUM
YK€ CYIIECTBYIOIIETO MPOEKTa ¢ KoJleraMu u3 MHCTUTyTa MOYBOBENEHUS M arpOXUMHHU UM. Y.VY.
VYcnanoBa. Onnako ['ynpHapa ToxOepreHOBHa BBICTYMIJIA 332 CAMOCTOATENBbHOE OOTaHUYECKOE
HanpaBJIeHUEe COTpyaHMYecTBa. B pesynbrate ObLT moamucad TpexineTHui «lorosop Kwuraiicko-
KaszaxcraHCKOro COBMECTHOIO COTpPYAHHYECTBAa MNPOQPUIBbHBIX (30HAJIBHBIX) HCCIIEJOBAHUM IO
M3MEHEHHUIO KJIMMATa U €ro BIUSHUS Ha DKOCUCTEMBI apUIHBIX TeppuTopuil LlenTpanbsHoi A3uny.

[IepBoe 3HaKOMCTBO ¢ Hay4yHOW MH(PACTPYKTYpOH KUTAMCKUX KOJUIET BKJIIOYAJIO MOCEHICHHE
nycteiHHOro cramonapa ®ykan (Fukang National Field Scientific Observation and Research
Station for Desert Ecosystems) u Typdanckoro 6oranmdeckoro cama (Turpan Desert Botanical
Garden), pacrosIo)K€HHOTO Ha OTMETKE OKOJIO 95 M HMKE YPOBHS MOPSL.

Ve ocenpto 2009 rona cocrosiack neppasi coBmecTHas skcnieauius, a B 2010 u 2011 rogax
IIOJIEBBIE HUCCIEN0BAaHUS C y4eHbIMM CHHBI3SIHCKOTO MHCTUTYTa NMpoJopkwinck B Uy-Mnmiickux
ropax u mneckax TaykyMm. IloctemeHHO pabounMe KOHTAKTBI CTaIM PETyJIAPHBIMHU: KUTalCKHE
KOJIJIETH TIPUE3XKAIN B AJIMAThl, COTPYAHUKH Halero MIHCTUTyTa ydacTBOBaJIM B pabounX BCTpeyax
U Hay4HBIX Meponpustusx B Kurae.
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B Cunbisackom MHCcTHTYTE 3K010THE 1M Teorpaduu, utoHb 2009 r. (Ha doto mupexrop MHcTHTYTA
npod. Yen IIu (Chen Xi) u 3am. mupexropa a-p xanumu Aoymysaiinu Jilili Abuduwaili)
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B Typdanckom 6oTann4ueckom camy

Baxnpim sTanom ctana moe3aka B Ypymuum B 2012 romy mns ydactus B CUMIIO3HMyME TIO
uccienoBaHuio O6uopasHooOpasust B LlenTpanbHoit Asuu. ®opym oObenuHun yueHblx Kwuras,
Kazaxcrana, Poccumu, CIHIA, V30ekucrana, TakukucraHa W JPYrHX CTpaH. 3HAYUTEIHHOE
BHUMaHME Ha HEM YJeNsIoch MpoOsieMe MHBa3HOHHBIX BHJIOB. VIMEHHO TOrja crano O4eBHJHO,
HACKOJIBKO aKTYyaJIbHO 3TO HampasiieHue U Juisl Kasaxcrana. B nanpHeleM n3ydeHue 4yKepoIHbIX
BHUJIOB CTaJI0 HEOTHEMJIEMOM 4YacCThIO MCCIEAOBAHUN IPU KaZacTPOBOW OLICHKE PACTUTEIBHOIO
Mupa. OJHUM M3 NPAKTHUUECKUX PE3YyJbTaTOB ATOW paboOThl cTaylo u3AaHue «YepHOH KHUTH
AnMaTUHCKOM 001acTH»; aHAJIOTHYHAs paboTa MPOBOAUTCS U AJIsl 00JIaCTH YIIbITay.

9’89?’»—‘!%

r in Ceetral) a2

VYyactarku CummosuyMma 1o ucciieioBanuio onopaznoodpasus B LienTpanbHoit A3um,

r. Ypymun, utoab 2012 1.
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Ha OKCKYpPCHUAX B Iropax U IMyCTBIHC

HoBplit 3Tanm coTpynHudecTBa OBUI CBSI3aH C PACIIMPEHHEM MEXKIYHApOJHBIX KOHTaKTOB B
00JIaCTH M3y4YeHHs] M COXPAaHEHMs PacCTUTENbHOTro pa3HooOpazus. B cenrsbpe 2018 roga mbl
MPUHSIIA y9acTHe B paboyeil BCTpeye 1Mo pa3HO00pa3nio PaCTUTEILHOCTH U OXpaHe IPUPOJIbI CTPaH
[lenkoBoro nmytu, npoxoausiieil B KyHbMuHCKOM O00TaHHYeCKOM caly B poBuHIMH FOHBbHAHE. B
Hel yuacTBoBanu npencraBurenu Kuras, Kazaxcrana, Poccun, Tamkukucrana, Apmenuu, Uuauuy,
WNopnanun, Henana, Mesinmsl, [lakucrana u BeeTHama.

Takue Mmoe3qky 3alOMHUHAINCh HE TOJIBKO HAay4yHBIMU JucKyccusiMu. Ilocnme BcTpeun Mmbl
nocetuin 3HaMeHuTbId Kamennslit siec (Stone Forest) — yHuKanbHbIH NPUPOAHBII KOMILIEKC MO
OTKpBITBIM HEOOM, MO3HAKOMWINCHh C TpaauuusMu mnpoBUHIMM HOHBHAHB U, KOHEYHO,
oNnpoOOBaIM HACTOAIIMUA My3p. A BO3BpalleHHE JOMOW €1Ba HE NPEBPATUIIOCh B OTIEIBHOE
MPUKJIIOYEHNE: BO BpeMsl HE3aIlJIaHUPOBAaHHOM OcTaHOBKM B UyHIIMHE MMEHHO BHHMATEIbHOCTH
I'ynbHapsl ToxOepreHoBHBI M €€ yAMBMTENbHAs CHOCOOHOCTh 3aMeuaTh JETald IMOMOITH HaM
BOBpEMSI CECTh B TIOCIECTHUA aBTOOYC, NMEPEBO3WBIIMN TACCAKUPOB HAIIETO pelca M3 OTels B
a’pornopT. Yke B YpyMuu, UMesl BCEro JiBa yaca [0 BbUIETa B AJMaThl, Mbl YCIIEIN BCTPETUTHCS C
HAIlIM MHOTOJICTHUM KOJUIeroi u japyrom mpodeccopom FOamemunom Wkanom (Yuanming
Zhang), KOTOpbIi B HacTrosllee Bpems Bo3riIaBisieT CHHBLU3SIHCKMA HHCTUTYT SKOJOTUH U
reorpaguu. DTa KOPOTKas BCTpeYa CTaja €HIe OJHUM MOJATBEPXKIEHHEM TOTO, YTO 3a TOJBI
COBMECTHOM paboThl MpodecCHOHAIbHBIE KOHTAaKThl IEPEepoCad B TMPOYHbIE HAyYHblE U

YCIOBCUCCKHUE CBA3U.

I'maBHbI KOpIyc KyHBMUHCKOTO O0TaHUYECKOTO Jlanmmadt «KameHnHoro neca
cazna
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3HauYUMBIM COOBITHEM CTajo0 ydacTHe B KpymnHeilmem dopyme no ['nmobanbHON cTpareruu
coxpaHeHus pacteHuil, npoxoxuBiieM 28-30 oktsa0ps 2019 roma B Jlym3sHbsHE, TPOBUHIUS
Coruyanb. Ero ocHOBHO 11€71b10 OBLJIO TIOJIBEJICHHE UTOTOB BBHIMOJIHEHUS 16 TI100aIbHBIX LIETIEBBIX
3agau Crparernn Ha nepuon 10 2020 rona u obcyxaeHne JalbHEHIINX HAIPaBICHUH COXpaHEHUS
MHUPOBOU (PIIOPHI.

Opranmzaropamu  (opyma BeicTynuian Kwuraiickas accouuanust OXpaHbl IHKOPACTYIIUX
pactenuii (CWPCA) coBmecTHO ¢ ['1006ansHbIM TapTHEPCTBOM 10 coxpaneHuto pactenuid (GPPC),
MexnyHapoaabiM coBeToM Ootanmueckux canoB (BGCI) u Komurterom mo OGuopaznoobpasuio
Axkanemun Hayk Kwuras. Utorom Bcrpeunm crama [ymssabsabckas neknapaius (Dujiangyan
Declaration), mojuepkHyBIIas KIIOYEBYIO pOJb PACTCHH B MOJJICPKAHWU >KM3HUM Ha 3emie,
MPOTUBOACHCTBUY HW3MEHEHHUSM KIKMMata M o0ecleyeHUuH YCTOMuuBOro pasButus. Ha sTom
MexyHapoaHoM ¢opyme ['yiapHapa TokOepreHoBHA MpeCcTaBUiIa pe3yIbTaThl BEITTOIHEHUS 3a/1a4
I'moGanbHOI cTpaTteruu coxpaHeHus pacteHuii B Kazaxcrane.

[Tocne Bo3Bpamienus B Kaszaxcran pabora B 3TOM HalpaBJIICHUU IOJy4dusa IMPOJIOJIKEHUE:
OblIa TMO/IaHa 3asBKa Ha BCTYIUIGHHME B MeXIyHapoIHbIN coBeT OoraHmueckux canoB (Botanic
Gardens Conservation International), u B 2023 rogy MHCTUTYT cTan 4ieHOM 3TOH MEXAyHapOIHON
OpraHu3aIyH.

Joknan Ha ceKIMU 10 OOTaHMYECKUM CajiaM C Iurepom Baiiz Ixexconom (Peter Wyse
Jackson) — npencenarenem I'mobansHOTO
HapTHEPCTBA 110 COXPAHEHHIO PACTCHUH 1
npe3ungenToM borannueckoro caga Muccypu

Oco0eHHO 3HAUUMBIM JIJIS TAIbHEHIIIET0 Pa3BUTHS Ka3aXCTaHCKO-KUTaWCKOTO COTPYTHUYECTBA
cran 2025 rox. MuctuTyT O60TaHMKKM M (UTOMHTPONYKUMH ObUT mpuriaimeH kK ywactuto B III
MexayHapoaHOM  KOH(EpeHUMH 10 COXpPaHEHUI0  OHOpa3sHOOOpa3ust M YCTOWYMBOMY
WCIOJIb30BaHUIO B apUIHBIX 3eMJisix, nmpoxoauBiieil B aBrycte B Kamrape (Kamm), CunbL3sH.
I'maBHBIM OpPraHM3aTOpOM M HMHUIUATOPOM KOH(pepeHUHUH BbICTYNHSI CHHBIBSIHCKUNA HWHCTUTYT
9KOJIOTMHU U Teorpaduu.

OTOMY COOBITHIO MPEIIIECTBOBAIO MOANUCAHUE MEXAY ABYMS MHCTUTyTaMu CorjameHus o
COTPYJIHUYECTBE U BCTYIJIEHUU B AJIbSIHC 10 COXpaHEHUI0 OMOpa3HO00pa3us apuIHbIX TEPPUTOPHIA
(BCAA). Ha xondepenunn WHCTUTYT OOTaHUKM M (UTOMHTPOAYKLIMH O(HUIMANIBHO BOLIET B
coctaB AnbsiHca, a ['ynbHape TokOepreHoBHE OBLT BPYYE€H COOTBETCTBYIOIIMNA MEXKTyHApPOIHBINA
cepTH(HKAT. YUaCTHUKU KOHPEPEHIINN TaKXkKe MPHHITH Pad0vyI0 PE30IIIOIUI0, OPHEHTUPOBAHHYIO
Ha pean3aiiio MPUMEHUTEIBHO K YS3BUMBIM apUIHBIM perruoHaM TiiodanmpHOM 11emu «30 X 30»
KyHnbMuHCKO-MOHpeansCKkoi rIo0anbHON paMOYHON POrpaMMBbI B 00J1aCTH OMopa3sHO0Opas3usl.

11
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[Moamucanune Cornamenus (5 mapta 2023 1.)

Bpyuenne MexayHapomasix ceprudukaroB Asnbsaca (BCAA)

OnHUM U3 KOHKPETHBIX Pe3yJIbTaTOB 3TOW MOE3AKH CTajll paboune BCTPEUYH C PYKOBOICTBOM
CHHBIBSHCKOTO HHCTUTYTA U noanucanue « CorlaneHus 0 COTpPYIHUYECTBE B 00JIaCTH OIU(PPOBKU
repOapHBIX 00pa3IoB M CO3JaHUU MIATGOPMBI i oOMeHa uHpopMaIeil o 6uopasHOOOpa3uu B
apuIHBIX palioHax Aszum». TeM caMbIM COTPYIHUYECTBO, HAYABIIIEECS C COBMECTHBIX YKCIICIUITII 1
WCCIEIOBAaHUIN apUIHBIX APKOCHCTEM, BBIIUIO Ha HOBBIM YPOBEHb, CBSI3aHHBIM C IU(poBU3aIUEH
HAyYHBIX KOJUIEKIIUN U MEXKTyHAPOIHBIM OOMEHOM JaHHBIMHU O OMOPa3HOOOpas3HH.

12
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CeromHsi, OrjsinpiBasicb Ha 0Oojiee 4YeM TISTHAAUATHICTHIO WCTOPHIO STHX OTHOIICHHIA,
OCOOCHHO XOpOIIO BHJIHO, KaK OTAEIbHbIE padO4YHMe BCTPEUYH, OSKCHEIUIMU U KOH(EpEeHIUH
MOCTCTICHHO CKJIQJIBIBAINCh B YCTOHYMBOE HAaydyHOE TWApPTHEPCTBO. Bo MHOromM 3tomy
CIIOCOOCTBOBIM ~ MHULMATUBHOCTH ['ynbHapbl TOKOEpreHOBHBI, €€ OTKPHITOCTh  HOBBIM
HAIpaBJICHUSM HCCIICIOBAaHNH, YMEHUE BHICTPAUBATh MPOPECCUOHATBHBIC OTHOILICHUS M COXPAHSTh
UX Ha IPOTSHKCHUH MHOTHX JIET.

OCo0eHHO Ba)KHO, YTO CETOJIHS Ka3aXCTaHCKO-KHTACKOE COTPYAHUYECTBO IMPOJI0IKACTCS YKe
C y4acTHEeM MOJIOJIBIX YYEHBIX, KOTOpPbIE NMPHHUMAIOT 3CTa(eTy CIOKMBIIMXCS HAYYHBIX CBSI3CH.
HaBepHoe, UMEHHO 3TO W SIBJSICTCSl OJHUM M3 HamOoJiee 3HAYMMBIX PE3YJITATOB MHOTOJIETHEMH
nearensHOoCcTH ['ynpHapsl TOKOEpreHOBHBI: CO3JaHHBIE €0 Npo(decCHOHATbHBIE KOHTAaKTHl HE
OCTaJIMCh OT/CIBHBIMU SIHM30JaMH, a CTaJd OCHOBOM JUIS HOBBIX COBMECTHBIX HCCIIEIOBAaHUIA,
MPOEKTOB U YEJIOBEYECKUX OTHOLICHUH.

B ron 60-nernero robunest ['ynpHapel TokOepreHOBHBI XOUETCS MOXKENIATh €l HOBBIX HAyYHBIX
UJIef, THTEPECHBIX BCTPEY U MPOEKTOB, JATbHEHIIET0 Pa3BUTUS MEXKIYHAPOTHOTO COTPYAHUYECTBA
Y, KOHEYHO, €I[¢ MHOTHX IyTCIICCTBUI, U3 KOTOPBIX POXKAAIOTCS HE TOJIBKO SIPKUE BOCIOMUHAHUS,
HO W HOBBIC CTPAHHUIIBI OOJIBIION COBMECTHON HAYYHOW PaOOTEHI.

13
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roabl JIMIIb CBA3YIOIIAS HUTA....
(K wounero I'yivnapor Tokbepeenosnvr Cumnaesoti)

H.I'. 'ememxueBa
PI'TI na ITXB «MuctuTyT 60Tanuku u putonntpoaykuum KIIXKM MOIIP PK,
r. Anmartsl, Pecniybnuka Kazaxcran
e-mail: ngemed58@mail.ru

19 centabpss 2026 roma ['ympHapy TokOepreHoBHy CHTIAeBy cO CIaBHBIM IOOHMJIEEM MO3IPaBUIT
IpYKHBI W OONBIION KOJUIEKTHB MHCTUTYyTa OOTaHWKH W (PUTOMHTPOIYKIMH, KOTOPBIA OHA YCIENTHO
BO3TJIABJIACT Ha mpoTsvkernn 18 jet — ¢ 2008 romal

MHe xod4eTcsi MOAENHUTHCS (QparMeHTaMH BOCIOMHHAHMH O TOM BpeMeHH, Koraa [ympHapa
TokOepreHoBHa TOJBKO MOSBUJIACH B HallIeH J1adOpaTOPHM pacTUTENbHBIX pecypcoB. B 1998 romy, cpasy
MOCJIE 3alIUThl KAHIAWAATCKOW AWCCEPTaLMU, OHA MPOJODKWIA 3AECh CBOI TPYIOBYIO NESTEIBHOCTH B
KadyecTBE HAyYHOTO COTPYIHHKA, a BCEro uepe3 roa Obuta ygoctoeHa ['ocynapcTBeHHOW CTUICHIMH IS
MOJIO/IBIX U TAJAHTIMBBIX YUEHBIX.

C npuxonom ['ynbpHape! — MOIOAOTO, IEPCIEKTUBHOTO KaHAUAaTa HayK B J1a0OPAaTOPUH CTAJIN 3aMETHO
sipue MPOSIBIATECS ee (IIOPUCTUIECKHE HHTEpechl. B HaleM cTapoM OIHO3Ta)KHOM JOMHUKE Ha TEPPUTOPHH
I'maBHOTO OOTaHWYECKOTO caja, B KOTOPOM MBI TpyIuiuch a0 2007 rona, NOsSBUINCH JCPEBSIHHBIA CTEIIIaX
U TIepBbIe TepOapHbIe KOUIEKIuK BUI0B p. Artemisia L., cucremMaTH3npoBaHHbIC 10 1aTaM U pailoHaM cOopa.
CoOcTBeHHBIN (QIIOPUCT B MITaTe CTal IS HAC OTPOMHOMN TOAMEpKKOit: ['yinbpHapa Bcerga ¢ TOTOBHOCTHIO
rmoMorajia KojuieraM B OIpee/ICHUH BUIIOB, cOOpe U 0pOpMIICHUH repOapusl.

Pabounii kabunet ['ynpHapHI, Bceria 3acTaBlICHHbI KHUTAMH, IOCTETIEHHO npeodpasmicsa. Ha nonkax,
mkagax M MOJOKOHHHMKAX 3aMETHO NpUOaBMIOCH KOMHATHBIX PAacTeHMH — KOMHATa IpeBpaTUiach B
HACTOSIIYI0 MUHH-OPaHXePero, PaJOBaBLIyI0 BceX oOuTaTeneil CBOUM OYpHBIM POCTOM U IIBETEHHEM.

N camoe rmaBHOe — K ['ynpHape MOTSHYJICS MOTOK KOJUIET M MOJOJBIX COTPYIHHKOB, KOTOPBIM €IIe
NPEACTOSUIO 3alIUTUTh IuccepTaiuu. [lpuezkany He TONBKO CIENUANUCTHl W3 HAIIEro MHCTUTYTa, HO U
ydeHble M3 Apyrux ropogoB Kaszaxcrana. OHa Bcerga ocraBajlach B ILIEHTPE MOJIOJCKHBIX COOBITHH,
MOJ/IepP’KUBAJIA KOJUIET IIEHHBIM COBETOM, MPOPECCUOHANLHON KOHCYIIbTAIIEH U TMYHBIM YYaCTHEM.

I'ynbHapa ¢ SHTY3Ma3MOM OKYHYJIach B OOIIECTBEHHYIO JKH3Hb JIaOOpaTOpUM W Hadala akTHBHO
y4acTBOBaTb B HKCHEOULMUAX, MapajuleIbHO OCBaMBas pPeCypcoBelUYecKHe MeToAbl. byayun omHuMm u3
WCTIONHUTENEH mporpaMmbl:  «MexayHapoJIHOE COTPYAHUYECTBO B O0OJACTH CEIBCKOXO3SHCTBEHHBIX
HCCIeIOBaHni» 1o mpoekTy: «M3ydenue pacrennii B Kazaxcrane u cOop TeHETHYECKHX PECYPCOB MIICHUIIBI
W SUMEHS ¢ LeNbl0 YIYYLICHUS CEJeKUUU KyJIbTyp» MeXIyHapoIHOrO IEHTpa YIyYIIeHHs HIIEHULBl U
Kykypy3sl (CIMMYTMexicO), oHa caMOCTOSTEIbHO MPOBOAMIIA TAKKE PECYpCHBIC HCCIICIOBAHHUS MO
Or0JKETHON TEeMaTHKHU UHCTUTYTA.

I'ynpHapa yBepeHHO Opajnach 3a J11000€ HOBOE J€JI0, CAMOCTOSTENLHO pellaja BO3HUKAIOLINE BOIPOCHI
W BCET/Ia IBUTajiach TOJIBKO Briepen!

B 2002-2007 rtr. mel BMecte ¢ ['ympHapoii Obumm wumcmomautensmu mpoekra MHTL[ K-790 p:
«BblsiBIIeHNEe W WICHTUQUKANWS TPUPOTHBIX TPORyKTOB (nopel Kaszaxcrana st arpoOMOIOrHYECKHX
uesnei». Mbl genwnum OyoHM TONEBBIX HcclenoBaHuil, W ['ynbHapa mpodecCHOHANBbHO oOmpenensia U
YTOYHsUIa BHAOBYIO MPHHAIEKHOCTh COOPAHHBIX pacTeHHWH. B 3TOT ke meproa KOJJIEKTHB JabopaTopuu
BBITIONH:T (yHIaMEHTaJIbHbIE Hay4YHbIE MporpaMMbl. «COBpEMEHHOE COCTOSIHHE PACTHUTEIHHBIX PECYPCOB
JxyHrapckoro Anaray u Anakyssckoi Bnaguab» (2000-2002), «CoBpeMEeHHOE COCTOSIHUE PACTUTENBHBIX
pecypcoB xpebtoB 3ananHeiii TapOarataii, Cayp, MaHpak W MX paluOHaJIbHOE Hcmosib3oBanue» (2003—
2005), a TaxKe XO3JTO0TOBOPHBIX MPOEKTOB TI0 OMPEICICHHUIO 3aIacOB KONMIOUETUCTHHKA KaYMMOBHIHOTO H
LUCTaHXe COJIOHYAKOBOM, B KOTOPBIX TaK)K€ aKTUBHO U YCIEIIHO y4acTBoBana I'ynpHapa Curnaesa.

JlaGoparopusi pacTUTENBHBIX PpECYpCOB CTaja CTapTOBOW IUIOIIAAKOW JJsl HAYYHOTO U
MpoeCcCCHOHANBEHOTO B3JIeTa MHOTHUX COTPYJHUKOB, KOTOpBIE TMO3KE TMPOJODKUIN CBOH MyTh B
00pa3oBaTebHOM, MeAarorndeckol 1 uHou cdepe, yCIeNHO peanu3ysi HAKOIUICHHBIH B HAIIMX CTEHaX
omnsIT. [Ipomomxus ¢ 2005 1. paboTy B AOHKHOCTH YUeHOTro cekperapst HHCTUTYTa, B 2008 roxy I'ynpHapa
BO3IJIaBHUJIa MHCTUTYT, T€HEPAIbHBIM JIUPEKTOPOM KOTOPOTO OHA SIBISIETCS MO HACTOSIIEE BpeMs, BCTpedas
3TOT 3HaMEHATeJIbHBIN F00MIel BECOMBIMH U YOSIUTEIbHBIMU TOCTKEHUSIMU.

MHue mnocuacTnuBmiock paboraTh ¢ ['ynbHapoii TokOepreHoBHOW HE TOJNBKO B CTEHAX POJHOMN
nabopaTopuu U B paMKax MEKAYHAPOIHBIX MporpaMM. S craia CBUAETENEM M YYaCTHHKOM MacIITaOHBIX
IIPOEKTOB M HAy4YHO-TEXHMUYECKHX IIPOrpaMM, peajM30BaHHBIX 107 €e pykoBoacTBoM. Ha moux riaszax
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MPOUCXOIMI ee TpodecCHOHaNBHBIN POCT, MPEBPALICHNE B YBEPEHHOTO, LIEICYyCTPEMIIEHHOTO, YCIEITHOTO
YYEHOTO W MyApOTro opraHm3zaTtopa Hayku. CeromHs OHa SBIAETCS pa3pabOTIYMKOM U KOOPAHMHATOPOM
MHOXECTBA TOCYIApCTBEHHBIX M MEXIYHAPOAHBIX MPOEKTOB, WHHULMATOPOM CO3JaHUS TPEX HOBBIX
nabopaTopuil ¥ NepCIEeKTUBHBIX HAYYHBIX HAIIPaBICHUH.

W Bce ati roner 'ympHapa TokOepreHOBHA yCIENTHO COBMEMIAET KOJIOCCANBHYIO aMHHUACTPATUBHYIO
paboTy C akageMHYecKoil IesTeNbHOCThI0. PYKOBOACTBO BEMYIINM PECIYONNKAaHCKAM HAYYHBIM IIEHTPOM
(dyHIaMEHTaIbHOH HAayKH O pacTeHHUSX TpeOyeT OrpOMHON OTBETCTBEHHOCTH 3a HACTosIlee M Oyayiiee
KoysiekThBa. HecMOTpsi Ha 3TO, OHA MPOAOIKAET BhIE3KATh B IKCIECAUIMH W HaydHble KOMAaHIMPOBKH,
TOTOBUT HOBBIE HAYYHBIE KaApbl, 3200TUTCA O MPEEMCTBEHHOCTH MOKOJEHHWA W TPUBIEKAET B MHCTHTYT
MEPCHIEKTUBHYIO MOJIONIEXKb. J{JIs1 BceX HAacC OHA OCTAaeTCs BHUMATEIbHBIM, OT3BIBUMBHIM, HEPAaBHOYIIHBIM,
MO3UTUBHBIM M XapU3MAaTUYHBIM PYKOBOJAWTENEM, U BMECTE C TeM — KPAacHUBOW, 3JICTAaHTHOW M CTHIILHON
xeHmuHoi. KeraTu, 3a BCIO MCTOPHIO CYIIECTBOBAHHSA WHCTUTYTA, KOTOpHIA B 2027 romy Oymer oTMedarsb
95-neTHu#l 10OMIIEH, KEHIMH-pyKOBoauTeNel Obuto Tpoe: K.0.H. 3.B. Kybanckas (1958-1960 rr.), 1.0.H.
I'.K. Buwxkanosa (2005-2007 rr.) u BoT yxe 18 ner — mokTop OMonornyeckux Hayk, akagemuk KasHAEH
I'ynprapa ToxOeprenoBHa Curmaesa.

[Iporpamma Kpyrnoro croma: «Pa3sutie 6oranmdeckoit Hayku KazaxcraHay, MOCBAIIEHHOTO FOOMIIEO
HAIllero TeHEpaJbHOTO AMPEKTOpa, €MKO W JIOTHYHO OTpa3wia KIIOYeBBIE pe3yNbTaThl ee 18-meTHero
JIMACPCTBA, BAOXHOBCHUSA U MPEAAHHOI'O CIIY>KCHUA HAYKC. TeMbl OpEACTaBJICHHBIX JOKJIAA0B I'OBOPAT CaMU
3a ceos:

0aHK CeMsIH — OCHOBa COXPaHEHUS PACTUTEIBHOTO TeHO(POH/A;

OHMOIICHTD — OT UJIEH K Pe3YIbTaTy;

CO3/aHHE U pa3BUTHE ACTaHUHCKOTO OOTaHUYIECKOTO Caa;

o0pa3oBaHHe 1 SKOIIPOCBEIICHNE Yepe3 JIF000Bh K | TaBHOMY OOTaHHYECKOMY Cajy.

Apeas MO3UTHBHOTO BIMSHUS HaydyHOW AesTensHOCTH ['ynbHapel TOKOEpreHOBHBI NTaBHO BBILIET 3a
mpenespl Hamel cTpaHbl. braromaps ee onTUMU3MY, YMEIOMY PYKOBOJCTBY U JTaTbHOBHIHOCTH WHCTHTYT
TUHAMHYHO Pa3BHUBAETCS, YKPEIUISS CBOM IMO3UIIMH B MEXIYHAPOIHOM HayYHOM coobmiecTBe. [IpeganHOCTD
I/I36paHHOMy ACITy, aKTUBHAA KU3HCHHAs IO3ULUA, MaCHITa6HaH Hay4dHas 1 OGHIGCTBCHH&SI JACATCIIBHOCTD B
COYCTaHUM C IIAapMOM U JKECHCKUM OGaS[HI/IeM BBI3BIBAKOT FHY6OKOG YBAXXCHUC U BOCXI/IHIGHI/IG!

Msr ot Becelt nymm xenaem ['ynpHape TokOepreHOBHE KPEIKOTO 370POBbs, HEHUCCIKAEMOW 3HEPTHUH,
TBOPUYCCKOIr0 BAOXHOBCHUA, MNOCTUIKCHHUA BCEX IMOCTABJIICHHBLIX Heﬂeﬁ, HAACKHOI'0 OKPYKCEHUA, CUHACTDHA,
0JIaromoJyYus ¥ JIOJATHX JIET aKTUBHOM, HACBIIIICHHOM JKU3HU !

I'ogpl — HE GorarcTBO, HE yTpaTa, TOMBI JIHIIL CBA3YIOMIAsT HUTH JJIS TOTO, KTO MOXET yIbIOaThCs, H
HaJESIThCS, U BEPUTh, U JIFOOUTH!

15



SPIRAEANTHUS, Ne 3 2026
YTH OT YBJIEYEHHOCTH K BOJIBIIIOMY JINJIEPCTBY

I'.'M. KynabaeBa
PT'TI na [1XB «MuaCcTHTYT 60TaHuKu U ¢putonHTpoayKinm»y KJIXXKM MOIIP PK,
r. Anmartsl, Kazaxcran e-mail: kgm_anita@mail.ru

B kanyn nust poxnaenus ['yapHapsl TokOepreHOBHBI OT BCEW AYIIM XOYETCS MO3IPAaBUTH €€ C
obuneiinoit nmaroi! B Takme martel Bcerma XouyeTcs OTJISHYThCS Ha3aJ, BCIOMHHUTH HAdajo
npoecCHOHATLHOTO MyTH, MEPBbIC MIATH B HayKe, pabo4yure M >KM3HEHHBIE CUTYallud, B KOTOPHIX
yKe TorJa SpKo MPOSIBIUIUCH XapaKTep, JUYHOCTHBIE KaueCTBa U TOT OOJIBIION OPraHU3aTOPCKUIA
TaJaHT, KOTOPBINA BIIOCICICTBUU CTAT OJJHOM U3 OTINIUTENbHBIX 4epT [ ynpHapsl TOkOEpreHOBHHBI.

Hame mnepBoe 3HakomcTBO ¢ ['ynbHapoii TokOepreHOBHOW COCTOSIOCH €mé B Trojabl e
o0yuenus B actiupantype — B 1995-1998 ronax. B To Bpems ona pabotana B nabopatopun (Giopsl,
Y UMEHHO 3/1eCh POXOAMI BAXKHBIN 3Tal €€ Hay4yHOro U MPOo(ecCHOHATFHOTO CTAHOBIJICHHUS.

PesynpTaToM 3THX JET cTajla ycHemHas 3auuTa Kanauaarckoi nuccepraunu Cutnaesoit I'.T.
Ha TeMy «AnHanu3 Quopsl Typraiickoro mporuba» mno cnenuanbHoctd 03.00.05 — boraHuka,
BBITIOJTHEHHOM TOJ1 PYKOBOJICTBOM BhIfatomierocs: 6orannka M.C. baliteHosa.

Jl1st MHOTHX W3 HAc T€ TO/bl OCTAINUCH B MAMSITH KaK COBEPILIEHHO OCOOBIH, CBETJIbII MEPHOL.
Mpi Bee ObUTH yueHukamMu Mycnuma CmaniioBiuda U paboTainy Kak ojHa 00JbIIast, APy>KHAS CEMBb.

OcoOeHHO XO4YeTCsl BCIOMHHUTH Ty HEMOBTOPHMYIO aTMocdepy, KoTopas Ijapwia B
naboparopun. ¥ Mycnuma CMansioBuya ObLI CBOM, YAMBUTEIBHO MYIPBIA MOAXOJ K MOATOTOBKE
MOJIOZIbIX Yu€HBIX. OH HHUKOTJa HE OrpaHWyMBal pPadOTy acnupaHTa TOJBKO pPaMKaMH €ro
auccepTaiiioHHOM Tembl. C MEpBBIX THEH MOJOAOW HCCIEAO0BaTelb BOBJIECKAICS B OOCYXICHUE
OOIIMX HAyYHBIX BOIPOCOB, YYWICS CIOPHUTH, AHAJIU3UPOBATH PE3yJIbTaThl KOJUIET W BHICTH
npobeMy mupe COOCTBEHHOTO UCCIIEJ0BAHUS.

[TocTosiHHBIE HayuyHblE Oecellbl, SKCIEIUIIMOHHBIE BbIE3/Ibl, OOCYKIEHUS U JIOBEPUTEIHHOE
OOIIIeHNEe 3a YallKOM Yasi CTalld HEeOThEeMJIEMOUW 4acThlo Hamiel oOrmieil ku3Hu. VIMeHHO B Takoi
OTKPBITOM U €XEIHEBHOW COBMECTHOW paboTe, HaBEpHOE, W TepeaaBajcsi OT CTAPIINX KOJIJIET K
MOJIO/IBIM TOT O€CILIEHHBIN OMBIT, KOTOPBIH HEBO3MOKHO MOTYYUTh TOJIBKO U3 KHHT.

A MoJio/ibl€ CIIEIIMATIUCTBI, B CBOIO OU€pe/ib, IPUBHOCUIIN B KOJUIEKTUB SHEPIUI0, UHULIUATUBY,
CBEXHI B3I M cMmenble uaeu. Tak (opmupoBanack Ta camas MPEeMCTBEHHOCTh MOKOJCHHIH,
KOTOPYIO MBI CErOjIHs OCOOEHHO IIeHMM. MHe Ka)KeTcs, YTO MMEHHO 3Ta OaliTeHOBCKas ILIKOJIa
cTasia IPOYHbIM yHIaMEeHTOM MpodeccroHanbHOro myTH ['ynbHapsel TokOepreHOBHBI.

Vxe Torga, Oyaydu acHUpaHTKOM, OHA 3aMETHO BBIIEISUIaCh CBOMM OTHOILIEHUEM K Jely.
I'ynpHapa ToxOGepreHoBHA Beerga ObLTa OTBETCTBEHHBIM YEIOBEKOM: K JIFOO0H MOpydeHHO# padoTte
OTHOCHJIaCh CEPhE3HO, HE MPOXOIUIIa MUMO CIIOKHBIX BOIPOCOB M CTPEMUIIACH Pa3o0paThCsl B HUX
1o koHua. Eciau ona 6pasiack 3a 3a/1a4y, Mbl 3HAJIU: JIeJI0 00s13aTeIbHO OyAeT T0BEIeHO A0 KOHIIA.

[Ipu »>TOM OHa yMmena rapMOHMYHO PadOTaTh B KOJUIEKTHBE, MCKPEHHE yBa)kaja KOJUIET U
OJIHOBPEMEHHO COXpaHsJia BHYTPEHHIOIO CaMOCTOSITEIbHOCTh B MPHUHATUU peuieHud. Jlymaro,
MMEHHO B T€ TOJbl HaualdM CKJIAJbIBATbCA KauecTBa, KOTOPbIE BIOCIEACTBHH IOMOIJIM €i CTaTh
CUJIbHBIM, aBTOPUTETHBIM U YBA)Ka€MbIM PYKOBOJMUTENIEM: OTBETCTBEHHOCTb, LIE€J€YCTPEMIEHHOCTD,
PEIIUTEIHHOCTh U BMECTE C TEM BHUMAHHE K JIFOJISIM.

OrnsiapIBasiCh CEroJHsl Ha MPOUEHHBIN MyTh, TOHUMAEIIb, CKOJIBKO BCEr0 MPOU3OILIO C TEX
nop. ’Ku3ub He pa3 ucneiTbiBana ['ynpHapy TokGepreHoBHY Ha IPOYHOCTh, M KayKJblii HOBBIH ATam
TpeOOBa MPUHATHS MOPON OUEHBb HEMPOCTHIX, & HHOT/IA U KapAMHAIBHBIX PEIICHUM.

Oco0eHHO sIpKO €€ TuAepcKrUe KauecTBa MPOSIBIIIUCH B TO/ABI paboThl JupekTopoM MHCTUTYTA.
HaBepHoe, UIMEHHO B CIIOKHBIX U HEOXKHIAHHBIX CUTyalUsIX Jy4Ille BCETO PACKPBIBACTCS XapaKTep
YeJloBeKa — €ro BhIAEPXKKa, CIOCOOHOCTh HE PacTepsAThCS, B3SITh Ha ce0sl OTBETCTBEHHOCTh U HalTH
peuieHue.

I'ynenapa ToxOepreHoBHa OblJa WMEHHO TakuM pykoBoauTesneM. OHa He CTpeMuiach
00XOIUTH TPYIAHOCTH CTOPOHOM, a Opanach 3a HUX, OObEIUHSIIA JIOJIEH U BMECTE C KOJIEKTHBOM
HCKaJIa BBIXO/I.
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Oco0eHHO XOpOMIO 3TO MPOSBUIOCH B CUTYalldH, KOTJa CTaJI0 M3BECTHO, 4TO PecmyOnuky
Kazaxcran Ha mexayHapoiHOM cnenpanu3npoBaHHoi BeicTaBke EXPO-2016 B AnTtanbse «1IBeThl u
ety OyJeT mpeacTaBisaTh WHCTUTYT OOTaHUKUA W (UTOMHTPOMYKIMHU. JI0 OTKPHITHS BBICTABKH
0CTaBaJIOCh BCETO HECKOJIbKO MECALIEB, a ClIeNaTh MPEACTOSI0 OYeHb MHOTOE.

HyxHo Obui0 pa3paborarh OONIYI0 KOHICMIIMIO TaBWiIboHAa Ka3zaxcraHa, ompeneiuThb
COJiep>KaHuE HKCIO3UIMH, cOOpaTh HEOOXOMUMBbIE MaTepHalibl, MOATOTOBUTH WX K BBICTABKE,
PEINTh BOIPOCHI JIOCTABKU U Pa3MEIIECHUsI — U BCE 3TO B MAKCUMAJILHO CXKAThIE CPOKH.

I'ynbHapa TokbepreHoBHa cymena 00bEIUHUTH BOKPYT 3TOM pabOThl COTPYAHUKOB MHCTUTYTA
u OotaHnyeckue cajpl pecryOnuku. Kaxapiii Obu1 moAKIIOYEH K 00IIeMy /ey, a U3 MHOXECTBa
OTJIENbHBIX 3a/1a4 MOCTENIEHHO CTalla CKJIaAbIBaThCs enHas skcno3uius Kazaxcrana.

ExenHeBHbIEe paboyme COBEHIaHWsA, YETKOE pacmlpeAesieHHe OO0S3aHHOCTEH, OmpeeseHue
CPOKOB, MOCTOSIHHBI KOHTPOJb M OMNEPATUBHOE PEIICHUE BO3HHUKAIOUIMX BOIMPOCOB IO3BOJIIIIN
OpPraHU30BaTh PabOTy KOJUICKTHUBA CIIAKEHHO U 3 (HEKTHBHO.

W Tonmpko Temepb, CHYyCTA [EecCATh JIET, MO-HACTOSIIEMYy IOHHUMAaellb, Kakas OrpOMHas
OTBETCTBEHHOCTb TOIJIa JieXkaJla Ha pyKOBOJIUTEIE.

PesynpTaT 3TON pabOTHI OKa3aucs IOCTOMHBIM: NaBUiIbOH Kazaxcrana 3aHsul 3-e MecTo cpeau
54 ctpaH, a cama dSKcmo3ulug Oblla OTMEYEeHa Kak OJHa W3 HaubOosnee uHpopmartuBHbIX. s
Hamero MHCTUTYTa 3TO OBUIO HE MPOCTO Y4YacTHE B MEXKIYHApOJHOW BBICTaBKe. DTO ObLIa
BO3MOXXHOCTh JIOCTOWHO MPEACTaBUTh HAYYHBIN U MPO(EeCCHOHANBHBIN MOTEHIINAT Ka3aXCTaHCKOM
OOTaHUKH.

Takux CIOXHBIX cUTyallii B mpodeccroHanbHOM >ku3HU ['ynbHapel TokOGepreHOBHBI OBLIO
Hemano. Ho, mnoxanmyil, OgHUM U3 caMbIX BaXHBIX PE3YJbTATOB €€ JEATEILHOCTH CTallo
(dbopMUpOBaHNE KOMAaH]Ibl €IMHOMBIIUIEHHUKOB — JIIOJICH, KOTOPhIE YMEIOT JAOBEPATH APYT IPYTY,
MOIEPKUBATH KOJIJIET B TPYIHBIE MOMEHTBI U BMECTE MUCKATh BBIXO/JI U3 HETPOCTHIX CUTYAIH.

Oco0oro BHMMaHHS 3acly’KHMBaeT el OJHa CTOpoHa €€ NeATeIbHOCTH — OTHOIICHHE K
CTAaHOBJICHUIO MOJIOJBIX crenuanuctoB. Kakue Obl mporpamMMbl HU BBINOJIHSUTMCH B MHCTHTYTE,
OIHOW W3 TMPUOPUTETHBIX 3aday g HeE BCErJa OCTaBajOoChb NPHUBJICUYEHHE MOJIOABIX
HccreaoBarenel K HayqyHou padore.

MHue kaxeTcs, 37ech CKasajicsa M e€ COOCTBEHHBINM mpodeccroHanbHbI ombIT. OHa cama
HayuHaja CBOM MyTh MOJIOJBIM MCCIIEIOBATEIIEM U XOPOIIO 3HAET, HACKOJIBKO BaKHBI MEPBBIE TOJIBI
npodeccnoHanbHOTO cTaHoBIeHHs. [loaToMy K MomoabiM komeram ['ymeHapa TokxOGepreHoBHA
BCEr/la OTHOCUTCS HE (POPMAJIbHO, @ C IOHUMAHUEM U 3aMHTEPECOBAHHOCTHIO.

Jns He€ 3a00Ta O MOJOJBIX CHEIUANINCTAaX — HE MPOCTO OJHA W3 JODKHOCTHBIX 3aad. DTO
3abota o OyaymieM MHcTUTYTa, COXpaHEHUH HAYYHBIX TPAIUIIUN U MPEEMCTBEHHOCTH MOKOJICHUM.

[To3apasnsist Bac ¢ o0uieeM, xoueTcs MoXKeIaTh KPEMKOTO 3/10pOBbs, 01aromoxydusi U HOBBIX
CHJT JIJISl peasii3aliii BCeX HaMEYCHHBIX TUTAHOB.
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BHJIOBOE PASHOOBPA3HE JIPEBECHO-KYCTAPHUKOBBIX PACTEHUI B
O3EJIEHEHUMU I'. CATITAEB OBJIACTHU VYJIBITAY

P.C. Axmetos’, JI. A. Jlocman6eros, XK.C. Jlykenos, JK.K. Pakeim6exos, E.M. Kacnak6aes, A.H.
bexrypranos, M.A. Yaien
Anmarunckuit pumran TOO «Kazaxckuil HaydHO-UCCIEN0BATEIbCKUI HHCTUTYT JIECHOTO
X03sHCcTBa U arpojiecomenuopanuu uMmenn A.H. bykeiixana», r. Anmatel, Pecniybnuka Kazaxcran
e-mail: los-almaty @mail.ru

AHHOTanMsI: B YCJIOBHUSX apUIHOTO KJIMMaTa YJIBITayCKOH 00JIaCTH 03€JICHEHHE MPOMBIIIIICHHBIX TOPOIOB UMEET
KJIFOUEBOE 3HAUEHME JUI JKOJIOTMYECKOro OalaHca M KadecTBa TOpojckoil cpempl. Llemb wmccienoBaHust — aHann3
TaKCOHOMHYECKOTO COCTaBAa M KOJMYECTBECHHOTO PACIpPEACICHUsI NPEBECHO-KYCTAPHUKOBBIX TOPOJ B O3EICHCHHH T.
Carnaes. B 2025 romy mpoBezeHa HMHBEHTapu3alusl 3eJEHBIX HAaCAKICHUH METOJOM CIUIOIIHOTrO mepecuéra. Beero
yutéH 51 737 sk3eMIuisip, oTHOCAIMMMNCS K 71 BUAYy. YCTaHOBIEHO aOCOTIOTHOE JOMHUHHPOBAHUE BsI3a MEJIKOIUCTHOTO
(Ulmus parvifolia Jacg.) — 54,46% (28 175 mir.), 4ro cO31aéT PUCKHM yTPaThl HACAKICHUM MpPU OOJE3HAX WM
BpeauTeNsiX. BTopocTeneHHble TOMHHAHTHI: KIEH amepukaHnckuii (Acer negundo L.) (10,04%), Tomonb UTadbsIHCKHUiL
(Populus italica (Du Roi) Moench) (4,34%), siceus Boicokuii (Fraxinus excelsior L.) (4,12%), cupeHb 0ObIKHOBEHHAS
(Syringa wulgaris L.) (3,09%). Bocemp Bemymmx MOpPOA COCTABISIOT OKONo 83% BCEeX HACAKACHHH, YTO
CBHUJICTENBECTBYET O HHM3KOM TAaKCOHOMHYECKOM pPa3HOOOpAa3HH OCHOBHOM Macchl o3ejeHeHus. I MOBBILICHUS
YCTOWYIHMBOCTH 3€IEHOTO (DOHA PEKOMEHIOBAHO YBEIMUCHHE 0 MECTHBIX 3aCyXOYyCTOWYMBBIX BHJOB U 00OTaIICHHE
BHJIOBOTO COCTABA.

KaroueBble cjioBa: MHBEHTapH3alMs 3€IEHBIX HACaKACHHUH, APEBECHO-KYCTAPHUKOBBIE ITOPOJBI, KOIHIECTBO,
TIPOLIEHT.

BBenenue

B Kazaxcrane npunsta KoHuenuus mnepexoja Ha yCTOWYHMBOE pa3BUTHE M pa3padbOTaH
skonornueckuii Komeke mpaBoBbIX HOpM B cdepe IKOIOTH3alMHU. B CBA3M C 3TUM paauKaIbHO
W3MEHSIETCS OTHOIIEHHWE K 3€JICHOMY CTpoHuTeNnbCcTBY. (O3eleHeHue SBISETCS HE TOJIBKO
HEOTHEMJIEMOM YacThIO IPAJOCTPOUTEIHCTBA, HO U BAXKHEHUIIIUM CPeI000pa3yOIIUM KOMIIOHEHTOM
yp0OareocucTeMbl U €€ YCTOMYUBOTO pa3BUTHAL[ 1]

[ToBbIlIEHNE MAaTEPUAIBHOTO U KYJIBTYPHOI'O YPOBHS )KM3HU HACEJICHUSI HAXOAUT OTPAXKEHUE U
B BOMpocax OJaroycTpoiicTBa TOpoja, TAE 3€JEeHbIE HACAXKICHUS HWIPAET BaXHYI pOJIb B
(GhOopMUPOBaHUM B HUX HOPMAJIBHBIX YCIOBUN MPOKUBAHUS, COOTBETCTBYIOIIETO JAHIMIAPTHOTO U
ACTETUYECKOTO 00JHKa. [2].

3eleHbIM HACAXKJECHUSM B PETYJIUPOBAHUM MHUKPOKIMMATa ropoja MPUHAJIECKUT HE MEHeEe
BaKHAsE pOJIb, YeM COOCTBEHHO TOPOJCKOHN 3acTpoiike. JlepeBbsi U KyCTaApHHUKH OOECIICUHMBAIOT
3HAQUUTENIbHOE CHM)KEHHE CKOPOCTHM BETpa, AAlOT BBICOKYIO CTENEHb 3aT€HEHHsS TEPPUTOPHH,
TOHU3HUPYIOT BO3AYX W TMOBBINIAET €T0 BIAXXHOCTH, BBIICIAIOT KUCIOPO U OMOIMIBI, MOTJIONIAI0T
OKHUCIIBI a30Ta, CEphbl, YIiepojia M OCAXHUBAIOT MbUIb, a TaKKE OKA3bIBAIOT OJIArONPHUSTHOE
BO3JICUCTBHUE Ha JIIO/Iei. B 9TOM CBsI3M 3€eHbIe HACAXICHHS TOpoaa JOKHBI OBITh B3SITHI HA yUET,
U COJIepKaThCs HaANeKaImuM obpa3zom. {7 3Toro, B MEpBYIO odepeb, HEOOXOAUMO POBEJCHHE
WHBEHTApU3AIMOHHBIX PA0OT, IMENbI0 KOTOPOH SIBISIETCS OMNPENCICHHE COCTaBa, CTPYKTYpPHI H
COBPEMEHHOTO COCTOSTHUSI 3€JIEHBIX HacCaKIeHUH, co3fdaHuss OaHKa JAaHHBIX M KapT-CXeM UX
pasmemenus. [lootoMy nanHas pabota HeoOXomuma Jis YJIYYIIEHUS COCTOSHUS CO3JaHHBIX
HACaXJIEHUH, UX JEKOPATHUBHBIX U (PYyHKIIMOHAIBHBIX KauecTB. [3]

[IpoGnema o3ereHEHUsT TOPOJOB B apUIHBIX W KOHTUHEHTAIBHBIX paiioHax Kazaxcrana, K
KOTOPBIM OTHOCHTCS YJbITaycKash o0O0JacTh, SIBISETCS OMHOW W3 KIIOYEBBIX B COXPAHECHUU
9KOJIOTUYECKOT0 OanaHca M yIydIlleHHH KauecTBa ropockoi cpenbl. ['opon CartmaeB, Kak KpPYITHBIH
MIPOMBIIIIJICHHBIN HEHTP PETHOHA, UCTIBITHIBAET MOBBIIIEHHYIO TEXHOTEHHYIO Harpy3Ky, 4To TpeOyeT
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JETaTbHOTO HU3YUYEHHsI CTPYKTYPbI M COCTOSIHHS €rO 3€JICHBIX HACAKICHUH s ONTUMH3AIUN
03€JICHUTEIbHOM MOJTUTHKH.

Cornacno IlpaBun cozmanus, copep>KaHus M 3allUTHI 3€JIEHBIX HACAKACHUN 001acTu ¥YIIbITay.
Pemenne maciuxara o6mnactu ¥iabitay ot 06.10.2023 Ne 66 ncronb3yroTcest ciaeayouue moHsITHS:

- IECONATOJIOTUYECKOEe 00CIIeIOBaHUE 3€JIEHBIX HACAKICHUH — CIIeIaIbHOEe 00CIe0BaHIE Ha
HaJIM4YMe BpeauTenaed (HACEKOMBIX), BBIBICHHE HAJIM4YUs IPU3HAKOB U 04aroB OoJie3Heild,
MIPU3HAKOB MOPaKEHUs TPHOKOBBIMU 3a00JI€BaHUSAMU (TIapa3sUTaMu) CTBOJIOB, KOPHEBON CHCTEMBI U
KpoHbl. Ecnu HacaxaeHusi mopakeHbl OonesHsmu Oonee yeM Ha 50 (marupecsatu) %, TO OHH
MOJIIEKAT 00s3aTENLHOM BEIPYOKE;

- MHBEHTapU3allUs 3€JICHbIX HACAXAECHUH (IIOJEpEBHBIN MepeyeT) — KOMIUIEKC MEepONpHUSATHH
M0 y4eTy OOBEKTOB O3€JCHEHHUS C MOJPOOHBIM OMHMCAHUEM KOJIWYECTBEHHBIX M KAa4eCTBEHHBIX
XapaKTEPUCTHK, a TakKe rpaduyeckoe 0TOOpaKEHUE KaXKJ0ro 3JIEMEHTa 03€JICHEHUs Ha MJIaHOBOU
OCHOBE.

[IpoBeneHue paboOT MO MHBEHTApHU3allUM U JIECONATOJOIHMUYECKOe OOCIEeOBAHUE 3E€JIEHBIX
HacaxJaeHud r. CartnaeB mnpoBojamiach cuiamu creuuanuctoB TOO «Ka3zaxckuil HayudHo-
HCCIIEI0BATENbCKUM UHCTUTYT JIECHOTO X035MCTBa U arpojiecomenuopanuu um. A.H. bykeiixana» B
2025 rony Ha Bcelt Tepputopun ropoja Carnaes (Pucynok 1).

Marepuajbl M MeTOIbI HCCJICTOBAHNUS

OOBeKkTOM HCCIel0OBaHMs BBICTYNMIM 3€JE€HbIE HACaXJIEHUs B TIpaHMLAX Topoaa. Ydyer
KOJIMYECTBA JEPEBbEB M KYCTAPHUKOB IPOBOJWIICS METOJOM CIUIOIIHOIO IIepecyera ¢
pacripenienieHueM 1o nopojam. Jloms Kaxaoil MopoJibl pacCUUTHIBAIACh OTHOCHUTENBHO OOIIEro
YHCIIa YYTEHHBIX PACTECHHM.

Pucynok 1 — luBeHTapu3anus 3eiaeHbix HacaxaeHui r. Carnaen (061acth YIbITay)
Bcero na Tepputopunm 1. CarmaeB OblI0 HMHBEHTapu3upoBaHo 51 737 5K3eMIUIApOB,
oTHOCALIMXCSA K 71 By M Pa3sHOBUIHOCTH W3 PA3IUYHBIX POJIOB U cemelcTB. [lons kakmoi
MOPO/IbI PACCUUTHIBAIACH OTHOCUTENIBHO OOIIETo YUCIIa yYTeHHBIX pacTeHuil. (Tabmuna 1).

Tabauua 1 - HaumMeHoBaHme IPEBECHO-KYCTAPHUKOBBIX IMMOPOJT M X KOJMYECTBO MTPOU3PACTAFOIINX
Ha Tepputopuu T. Carmnaes

No HaumenoBanue mopoas Komnaectno, % OT 00111€eT0
/11 IIIT./TIOT. M. KOJIMYECTBA
1 2 3 4
JIpeBeCHO-KYCTapHUKOBBIC TTOPOJIbI
Armeniaca
1 292 0,564

AOGpuKoC (COPTOBOIA)
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No HaunmenoBanue nopoast Konuuectso, % oT 00111eTO0
/1 IIT./TIOT. M. KOJINYEeCTBa
1 2 3 4
Chaenomeles japonica (Thunb.)
2 | Lindl. ex Spach 1 0,002
AliiBa sioHCKast
3 Faidherbia albida (Delile) A. Chev. 5 0,010
Axarnus Oenas
Caragana arborescens Lam.
4 | (Kaparana npeBoBuHAas) 1431 2,766
Axanus xxenras
5 BerberisvulgarisL. } 4 0,008
bap6aprc 0ObIKHOBEHHBIH
6 Betula pendula Roth 279 0,539
Eepe3a IIOBHUCIIas
" Betula pubescens Ehrh. 47 0,091
bepesa nymmcras
8 Platycladus orientalis (L.) Ftanco 5 0,010
I1;10CKOBETOYHHUK BOCTOYHBIN
9 Ligustrumvulgare L. 74 0,143
buprounHa 0ObIKHOBEHHAsI
10 Crataegus sanguinea Pall. } 293 0,431
BosIpBIIIHMK KpOBAaBO-KPACHBIN
11 Sambucus nigra L. 5 0,004
by3una uepHas
12 Cerasus to[nentoga (Thunb.) Loisel. 2 0,004
Bumas BoinogHas
13 Cerasus vulgaris Mill. 758 1,465
Bunias oObIKHOBEHHAS
14 Ulmus parvifolia Ja}cq. 28175 54,458
Bs13 MeTKOJIUCTHBIN
15 Ulmusgl aibra Huds. 1531 2,050
Bs3 ronwiit
16 Pyrus communis L. 6 0,012
['pymia 0ObIKHOBEHHAs!
17 Quercus robur L; 7 0,014
Jly06 depenrgyarorit
18 Picea ablesv(L.) H. Karst. 9 0,017
Eap CBpOIICHCKasd
19 Picea pungens Engelm. 66 0,128
Enp komxrouas
Picea pungensf. glauca (Regel)
20 | Beissn. 186 0,360
Exp xomrogas (popma romy6ast)
21 Picea obovata L edeb. 119 0,230
Enb cubupckas
Picea schrenkiana Fisch. & C.A.
22 | Mey. 65 0,126
Exw Hlpenka (Tsaup-11lanckas)
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1 2 S 4

23 Lonicera tatarica L. 37 0,072
JKumonocts Tat apCKasi

o Rhamnus cathartica LL 2 0,004
Kocrep crnabuTenbHbIM

o5 Salix sp. 684 1,322
HBa

%6 Salix sp. 1 0,002
HBa

o7 Salix viminalisL. 28 0,054
HBa npyroBuaHas

o8 Amelanchier ovalis Medik. 33 0,064
Hpra oBanbHas

29 Viburnum opulus L. 10 0,019
Kaymaa oObIKHOBEHHAS

30 Catalpa bignonioides Walter 47 0,091
Karanpna 6HFHOHI/IGBI/IIIHa$I

31 Aescul us hippocastanum L. } 1 0,002
Konckuii kamrrad 0OBIKHOBEHHBIHI

2 Acer campest[e L. 6 0,012
Knen nonesoit

3 Acgr ginnala Maxim. ex Rupr. 5 0,010
Knén runnana

2 Acer tatarlcuml_. 10 0,019
Kiien tarapckuii

35 Acer negundo L. § 5196 10,043
Kien AMCPUKAHCKUHA

%6 Grossularia uva-crispa (L.) leII. 2 0,004
KpBI)KOBHI/IK OOBLIKHOBEHHBIH

37 Tilia cordata Mill. 5 0,010
Jluna cepALCBUAHAA

38 Larix sibirica Ledeb. 14 0,027
JlucTBeHHHUIIa cUOUpPCKas
Elaeagnus commutata Bernh. ex

39 | Rydb. 1110 2,145
JIox cMmemmBaeMbIi

40 Elaeagnus angustvl folia L. 46 0,089
Jlox Y3KOJHMCTHBIN

a1 Juniperus communis L. § 66 0,128
MosoKeBENbHUK OOBIKHOBEHHBIN

42 Hippophae rhamnoides L. 19 0,037
Oo0ienuxa KpYHIMHOBUAHAS
Populus tremula L.

43 | Ocuna oosikHOBeHHas (Tormoub 19 0,037
JPOSKAIINIA)

a Physocarpus 4 0,008
ITy3bpIpennogHuK

45 Sorbus aucuparia L. 5 0,010
PsiorHa 0OBIKHOBEHHAS
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1 2 3 4

46 Syringa vulgarisL. 1597 3,087
CI/IpeHB OOBIKHOBEHHAS

47 Prunus domestica L. 129 0,249
CnmBa JoMantHsst

48 Ribes aureum Pursh 285 0,551
CmoposnHa 30J10TUCTas

49 Ribes rubrumL. 137 0,265
CmopoauHa KpacHasi

50 Ribes nigrumL. 90 0,174
CmopoanHa uyepHas

51 Pinus sylvestrisL. 495 0,957
CocHa 0OBIKHOBEHHAs!

50 Pinus sibirica Du Tour 5 0,010
CocHa cubupckas

53 Spiraea media Schmidt 1 0,002
Cnupes cpensis

54 Rhus typhina L. } 2 0,004
CYMaX YU CTBIN

55 Tamarix 905 1,749
['pebenmuk

56 Populus balsamifera L. ) 8 0,015
Tomomab 0anp3aMUYECKUI

57 Populus alba I: 516 0,997
Tomonw Genplit

58 Populusitalica (Du Iv?0|) Moench 2047 4,343
Tomoap uTanbsIHCKUN

59 Populus nigra |: 1179 2,279
TonoJsb YepHbIN

60 Thuja occidentalis L. 66 0,128
Tys 3anagnas

61 Thuja occi dentlalls Columna ' 30 0,058
Tys 3anagHas 'KOJOHOBUIHAS

62 Padus avium Mill. 22 0,043
Uepemyxa 0OOBIKHOBEHHASI

63 Halimodendron hal odendrop (Pall.) 1 0,002
Voss UuHTHIb cepeOpucThiit

64 Philadel phus 2 0,004
UyOymHuK (3KacCMHUH)

65 Morusalba L. 14 0,027
IIlenxoBuma Oemast

66 Morusnigra L. 2 0,004
[llenkoBuIla yepHast

57 Rosa sp. 511 0,988
[InnoBHUK

68 Malus domestica (Suckow) Borkh. 108 0,209
S6110HS TOMAaIIHSS

69 Malus baccata (L.) Borkh. 329 0,636

S1610Hs sronHas
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1 2 3 4
70 Fraxinus pennsylvani ca Marshall 290 0,561
SIceHb NEHCUIILBAHCKUI
n Fraxinus excel?or L. 2199 4115
SIceHb BBICOKUU
Hroro: 51737 100

AHalM3 TaHHBIX, IPEACTABICHHBIX B Ta0nuie 1, MO3BOJSET 0XapaKTepU30BaTh COBPEMEHHOE
coctosinue 3eneHoro ¢onga ropoxa CarmaeB. OOmiee KOJUYECTBO YYTEHHBIX JCPEBHEB U
KYyCTapHUKOB Ha €ro TeppuUTopuu coctapisier S1 737 sK3eMIUIsIpoB, MPU 3TOM BHAOBOM COCTaB
BKJItoYaeT 71 BHMJ JApEBECHO-KYCTapHUKOBBIX MOpoA. CTOiab WIMPOKUM CHEKTp pacTeHHH
CBHJICTEIILCTBYET O 3HAYUTEIHLHOM OMOPa3HOOOPa3uu U, BEPOSITHO, O IIEJICHANIPABICHHON TIOJUTHKE
03€JICHEHHMSI, TIPOBOIUMOI Ha MPOTSHKEHUH JUTUTEIILHOTO BPEMEHH.

BwMmecTte ¢ TeM BUI0BOE pacrpeieliCHHe HaCAKICHUN OTIIMYAeTCsl KpailHeH HepaBHOMEPHOCTBIO
M BBIPQKEHHOW MOHOJOMHHAHTHOCTBIO. Bojice MooBUHBI BCeX 3eieHBbIX HacaxaeHui (54,46%)
IPEJACTAaBICHO €IUHCTBEHHBIM BUAOM — BsizoM MenkoauctHeiM (Ulmus parvifolia), unciaennocts
KoToporo jocruraer 28 175 sk3emmuiapoB. [logoOHast cTpykTypa co34aeT Cepbe3HbIE PUCKU IS
YCTOMYUBOCTU TOPOJCKOTO O3CJCHEHHWS: B CJIydae BCIBIIIKKA CICHUPUYHBIX 3a00JIeBaHHIMA
(HampuMep, TOJUIAHICKON OOJIE3HU BSI30B) MJIM MAcCOBOTO PAa3MHOMKCHHUSI BPEIUTENICH, TAKHX Kak
WJIBMOBBIU JINCTOE, MOXET OBITh YTpaueHa 3HAYUTEIIbHAS YaCTh IPEBOCTOSI.

OCHOBHOM KOCTSIK HACaXXJEHUM, NMOMUMO Bsi3a, (POPMUPYIOT €lle HECKOJbKO BHJIOB. KieH
amepukanckuii (Acer negundo) macuuteiBaet 5 196 mir. (10,04%), Tonosp utanbsackuii (Populus
italica) — 2 247 wr. (4,34%), sicenp Bbicokuit (Fraxinus excelsior) — 2 129 mr. (4,12%), cupeHb
obbikHOBeHHas (Syringa vulgaris) — 1 597 . (3,09%), akauus xentas (Caragana arborescens) —
1 431 wr. (2,77%), Tonone uepnsiii (Populus nigra) — 1 179 mwir. (2,28%) u 10X cepeOpHUCThIit
(Elaeagnus commutata) — 1 110 mir. (2,15%). B cOBOKYIHOCTH 3TH BOCEMb BHOB BMECTE C BSI30M
MEJIKOJIUCTHBIM COCTABIISIOT OKOJIO 83% BCeX HaCaXJICHHM, YTO YKa3bIBaeT HAa JOCTATOYHO HU3KOE
TaKCOHOMHYECKOE Pa3HOOOpa3re B OCHOBHOW Macce O3CNICHHUTENBHBIX IT0CAJ0K, HECMOTps Ha
oO111ee YKCIio MPeICTaBICHHBIX BUIOB.

OOparaer Ha ceOs BHUMaHUE 3HAYMTEIBHOE MPUCYTCTBUE TUIOJOBBIX KYJIBTYp. Tak, BUIIHS
oobikHOBeHHast (Cerasus vulgaris) nacuuteiBaer 758 wit., S1010Hs sronuas (Malus baccata) — 329
1iT., abpukoc coprooii (Armeniaca) — 292 mit., cMmopoauHa 3os0TrcTas (Ribes aureum)— 285 .,
cmuBa nomarssist (Prunus domestica) — 129 mt., cMopoauna kpacHas (Ribes rubrum) — 137 mr.,
cmopoanHa 4yepHass — 90 wit. JlaHHBIA (aKT MOXKET CBHUICTEIbCTBOBATh KAaK O HAIWYMH YACTHBIX
MPUIOMOBBIX CaJIOB U CaJJOBOTYECKUX TOBAPHUILECTB, TAK U O IIEICHANPABICHHOM HCIOJIb30BAHUH
TUTOJTOBO-STOAHBIX ITOPOJ] B OOIIECTBEHHOM O3€JICHEHUH.

XBOWHBIC MMOPOJIBI, HAIIPOTHB, MPEACTABICHBl B 3HAYUTEIHHO MEHBIIEM KOJIHUYECTBE, YTO B
I[EJIOM XapaKTEPHO JUIS TOPOJCKHX HACAXKICHHWH CTCITHOW M TOYIMYCTBIHHOW 30HBI. Hanbombmryto
YHCJICHHOCTh CPEM HUX MMeeT coCcHa oObikHOBeHHas (Pinus sylvestris) — 495 mir., Toraa kKak enb
komouast roiyOas (Picea pungens f. Glauca) nacumthiBaer 186 mit., enp cubupckas (Picea
obovata) — 119 mr., Tys 3amagaas (Thuja occidentalis) m Mo KeBEIbHUK OOBIKHOBEHHBIN
(Juniperus communis) — o 66 wir., enp Llpenka — 65 mt. HecMOTpsi Ha HE3HAYUTENIBHYIO JIOJIIO,
XBOWHBIE TIOPOJIBI BBITIOJIHSIOT BAKHYIO IEKOPATHBHYIO (YHKIIMIO, OCOOCHHO B 3UMHHI MIEPUOJI, U
oboramaroT ool BUI0BOM cOCTaB.

Psin BU1OB mipencTaBieH eMHUIHBIMU dK3eMIuisipamu (0T 1 g0 10 miT.), cpeau KOTOphIX aiBa
smorckas (Chaenomeles japonica), Oysuna uepnas (Sambucus nigra), Konckuii kamraH
oObikHOBeHHBIH  (Aesculus hippocastanum), Jluma cepaueunnas (Tilia cordata), psiOunHa
obwikHOBeHHass (Sorbus aucuparia), uunrmie cepedpucteiii (Halimodendron halodendron) u
npyrue. I[lomoOHBIE pacTeHHs, CKOpEe BCEro, BBIMOIHSIIOT POJb JK30THYECKUX aKIICHTOB B
MapKOBBIX 30HAX, CKBEpax WM OOTAHMYCCKMX KOJUICKIMSIX W HE OKAa3bIBAIOT CYIICCTBEHHOIO
BJIMSTHHSL Ha OOIIYIO CTPYKTYPY Haca)ICHUH.
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3akawuyeHue

3enenbiit o ropoga CarraeB XapakTepu3yeTcsl BRICOKUM YPOBHEM BHI0BOT0 OorarcTra (71
BH[I), OJHAKO MPHU ITOM HAOIIOJACTCS KpailHe HEPaBHOMEPHOE KOJWYCCTBEHHOE pAaCIpelICIICHHE
MOpoJi C aOCOJIFOTHBIM JOMHHUPOBAHHEM Bs3a MEJIKOJUCTHOTO, YTO CO3/1a€T MOTCHIIMAIBHYIO
YS3BUMOCTh K OMOJIOTHYECKHM yrpo3am. Hapsimy ¢ 3TUM 3HauuTEeNbHAS JOJIS TUI0IOBO-STOHBIX H
JIEKOPaTUBHBIX KYCTAPHUKOB Pa3HOOOPA3UT CTPYKTYPHYIO OpPraHU3AIMIO HACAKICHWUW, a HHU3Kas
JIOJIs1 XBOMHBIX MOPOJ ABJISIETCSA TUITMYHOM I KJIMMAaTHYECKUX YCIOBUM peruoHa. st noBbIIEHUS
YCTOMYMBOCTH W CHUKEHUS PHUCKOB, CBSI3AHHBIX C MOHOJIOMHHAHTHOCTBIO, OyJIyIIHE TPOrpaMMBbl
O3€JICHEHUSI JOJDKHBI IPENyCMaTpUBaTh YBEIWYEHUE JOJIM JPYTUX aJanTUPOBAHHBIX BHJIOB U
nanpHelee odoraneHne TaKCOHOMHUYECKOTO Pa3HOOOpa3usl.
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AnHotanus. IlpeacraBneHsl pe3ynbTaThl KOMIUIEKCHOTO IIOJIEBOIO HCCIEIOBAHUS IMPOCTPAHCTBEHHOTO
pacnpeneneHusi, SK0JIOT0-LIEHOTHUECKUX OCOOEHHOCTeH M BEpTHUKAJIBHOTO BBICOTHOTO AMANa30Ha IPOU3PACTaHUA
peIKoro penukToBOrO TpencraButens ¢iopsl Kasaxcrana — kycrapuuka Zabelia corymbosa (Regel et Schmalh.)
Makino. OCHOBHOE BHMMaHHE B paMKax HCCIIEJ0BATEILCKONW PaOOTHI yJEeNeHO TITyOOKOMY M3YYEHHIO COBPEMEHHBIX
JIOKJIBHBIX TOMYJSIIUHA JAaHHOTO HCYE3aloLIero DHIEMUYHOIO M PEJIMKTOBOTO BHAa B reorpaduueckux mpenenax
3amagHoN yactu xpebra Kuprusckuii Amaray, KOTOpPBIH HpPEACTaBISIET cO00i Ba)KHEHIIHA OOTaHWMYECKHA PETHOH H
ouar 6uopa3HooOpazus B lleHTpanbHON A3uH. YCTaHOBIICHBI HOBBIE MECTOHAXOXKACHHUS BHIA B YIIENbsIX Apacai,
Bakreren, Oipanasl u JKananamicail. YTOYHEHBI rpaHMLBI paclpocTpaHeHus: Buga B Kazaxcranckoil yactu apeadna,
0COOCHHOCTH €ro 3KOJIOTHYECKOI NMPHYpOYEHHOCTH M BBICOTHBIM AMAIa3OH IPOM3pacTaHusl B ymienbsx: OHpaHIsl,
Kapaksictak, Mepke n JKananamrcail. AHaaM3 MOATBEPXIAeT NMPHYpPOUYCHHOCTh BHAA K KaMEHHCTBIM cyOcTparam H
MO3BOJISIET pa3paboTaTh PEeKOMEHAAIMH MO OXpaHe JaHHOTo HMcdesaromero >Haemuka lOxnoro Kaszaxcrana. JlaHHbIE
HCCJIEIOBAaHMsl BHOCST CYLIECTBEHHBII BKian B moHuMmanue Ouoreorpaduu Tsup-lllaHs ¥ AMHAMUKK PETMKTOBBIX
BHIIOB, yKa3blBas Ha CTPOTYIO IJKOJOTHYECKYH0 H3buparembHOCTh Zabelia corymbosa k ycioBHSIM BBICOKOTOPBSI.
JletaiibHOE OIKMCaHKE COMYTCTBYIOIIMX BUAOB M CTPYKTYpPBHI LCHOIOIMYJISIINI KPUTHYECKH BAXKHO JJIS aKTyaIH3alliy
KaJacTpOB PAaCTUTENHHOTO MHpa. IIpakTHueckass 3HAUUMOCTh PaOOTHI 3aKJII0YAETCS B HAYYHOM OOOCHOBAaHUH Mep IO
COXPAHEHHIO YS3BUMBIX OKOCHCTEM U PACHINPEHHIO OXPAHIEMBIX TEPPUTOPHIA.

KaroueBnbie caoma: Zabelia corymbosa, Kuprusckuii Anatay, peakue Buabl, KpacHas kuura, Tsub-Illans,
PEIIHKT.

KBIPFBI3 AJIATAYBIHBIH KABAKCTAH/IBIK BOJITTHAETT CUPEK
KE3JECETIH ZABELIA CORIMBOSA (REGEL ET SCHMALH.) TYPTHIH KA3IPTT
TAPAJIVBI )KOHE DKOJOTUSIIBIKBEATMILIITT

Anmarna. Makanaga Kazakcran (iopachIHBIH CHpEK KesjeceTiH penukTi ekini — Zabelia corymbosa (Regel et
Schmalh.) Makino GyTachIHBIH KEHIiCTIKTIK TapalybiH, 9KOJIOTTHIK-IICHO3/IBIK ePEKIIETiKTEPiH KOHE OCYiHIH TiK OHIKTIK
JIMAIa30HbIH KEeUIeHAl JajajblK 3epTTey HOTHIKENEpl YChIHBUIFaH. 3epTTey KYMBICHI aschlHIa Heriri Hazap OpTaibiK
Asusiiarel aca MaHbI3/Ibl OOTaHUKAJBIK aiiMaK jKoHE OMOayaHTYPIIJIK OIIarkl Oobin TaObuaThiH KbIpFeI3 AnaTaybl
KOTACBIHBIH OaThIc OeIiriHiH reorpaHsUIbIK MeKapaaapblHia OChl )KOMBUIBII Oapa jKaTKaH SHIEMHUKTIK JKOHE PEJMKTIK
TYP/IH Ka3ipri >KepriliKTi MOy SIIMsUIApEIH TEpeH 3epTTeyre aynapsiirad. Typain Apacaii, bakreren, Ofipanabl sxoHe
JKananamicait markangapblHIAFel JKaHa MEKEHJAEY OpBIHAAphl aHBIKTaNABL. TypHiH apeangblH Ka3aKCTaHJIBIK
Oetirinzeri Tapaiy IeKapalapbl, OHBIH SKOJOTHSUIBIK OeHiMIiniriniy epekmeniktepi skone Onpannsl, Kapakpicrak,
Mepki sxoHe JKamaHamicail IIaTKalITapbIHOAFBl ©CYiHIH OWIKTIK JWANa30HBl HAKTBUIAHABL. Tanmay TYpHiH TacThl
cyOcrparrapra OeiiMaiirin pacTaiiisl skoHe OHTYCTiK KazakcTaHHBIH OCBI XOMBUIBII Oapa >KaTKaH 3HAEMUTIH KOpFay
GOWBIHITA YCBHIHBICTAD d3ipieyre MyMKiHIIK Oepemi. Byn seprreynep Zabelia corymbosa TypiniH Ouik Tayiisi
Karnainapra KataH KOJOTHSUIBIK TaHJaMalblIBIFbIH KepceTe oThipbin, TsHb-Illanp OuoreorpaduschiH )oHE PEJIHKTI
TYpJIEpiH JMHAMHUKACBIH TYCIHYTe elieysi yiec Kocaipl. liecre Typiiep MEH LEHOMOIYJSIHSIAD KYPbUIBIMBIHBIH
erKe-TerKeWIl cHUIaTTaMachl eCIMIIKTEp OJIEMiHIH KaJacTpiapblH ©3eKTCHIIpY YIIiH eTe MaHbBI3IBL JKYMBICTBIH
MPaKTHKAJIBIK MaHBI3ABUIBIFI OCal JKOXYHENep/l cakTay J»MOHE KOpFajaThlH ayMakTap/bl KeHEWUTYy JKeHIiHJIeri
HIapajxap/isl FUIBIMA HET13/IeyAe KaThIp.

Tyiiin ce3nep: Zabelia corymbosa, Kpeiprei3 AnaTaysl, cupek kesaeceTiH typiuep, Kpissul kitam, Tsub-1lans,
PEIIHKT.

CURRENT DISTRIBUTION AND ECOLOGICAL ADAPTATION OF THE RARE
SPECIES ZABELIA CORIMBOSA (REGEL ET SCHMALH.) IN THE KAZAKHSTAN
SECTION OF THE KYRGIZ ALATAU
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Abstract. This paper presents the results of a comprehensive field study of the spatial distribution, ecological and
community characteristics, and vertical altitudinal range of a rare relict species of Kazakhstan’s flora—the shrub
Zabelia corymbosa (Regel et Schmalh.) Makino. The research focused primarily on an in-depth study of the current
local populations of this endangered endemic and relict species within the western part of the Kyrgyz Alatau Range,
which constitutes a major botanical region and a biodiversity hotspot in Central Asia. New locations of the species have
been identified in the Arasay, Baktegen, Oirandy, and Zhalanashsay gorges. The boundaries of the species’ distribution
in the Kazakhstani part of its range, the characteristics of its ecological association, and its atitudinal range in the
Oirandy, Karakystak, Merke, and Zhalanashsay. The analysis confirms the species’ association with rocky substrates
and alows for the development of recommendations for the conservation of this endangered endemic species of
Southern Kazakhstan. The findings of this study make a significant contribution to our understanding of the
biogeography of the Tien Shan and the dynamics of relict species, highlighting the strict ecological selectivity of
Zabelia corymbosa toward high-altitude conditions. A detailed description of associated species and the structure of
plant communities is critical for updating flora inventories. The practical significance of this work lies in providing a
scientific basis for measures to conserve vulnerable ecosystems and expand protected areas.

Keywords. Zabelia corymbosa, Kyrgyz Alatau, rare species, Red List, Tien Shan, relict.

Lesbl0 uccne0BaHus SABISUIIOCH U3YYEHUE COBPEMEHHOTO PAcIpOCTPaHEHHs], IKOJIOTHUECKON
HNPUYPOYCHHOCTH M OCOOCHHOCTEH pPacTUTENbHBIX cooduiecTB ¢ ydactuem Zabelia corymbosa B
Kazaxcranckoit vactu Kuprusckoro Anaray.

Beenenne. CornacHo 60TaHuKO-TeorpaduyeckomMy paiionuposanuto Kazaxcrana, Kuprusckuii
(Keipreckuit) Anaray otHocutcs k Caxapo-I'obuiickoit mycTsiHHON oOsiactu, MpaHo-TypaHckoii
nojo0nacty, JKyHrapo-ceBepoTsSHBIIAHbCKON MpOBUHLNHK, KUprusckoil ropHoW MoanpoOBUHIMU
[1].

CoxpaHeHue pelKMX M HCUE3aIOUIMX BHJIOB PACTEHUH SABISETCS OJHOM U3 IPUOPUTETHBIX
3aJad4 COBPEMEHHOH OOTaHWKHM M TMPHPOTOOXpPaHHOH nesTensHOoCcTH. Ocoboe 3HaueHHEe HMEIOT
PEIUKTOBBIE BH[bI, COXPAHUBLIMECA C HPEIBIAYIIMX TEOJOIMYECKMX 3I0X M  SBISIOIUECS
WH/INKATOPAaMH YCTOHYHNBOCTH TPUPOIHBIX IKOCHUCTEM.

Onuum u3 Takux 00BekTOB sBisiercs Zabelia corymbosa (Regel et Schmalh.) Makino —
3alenus muTKoBUAHAs U3 ceMelicTBa Caprifoliaceae Juss. — 3TOT BUJ OTHOCHUTCS K YHMCITY PEIKUX
PETUKTOBBIX KycTapHHKOB (uiopbl Kazaxctana u BkimoueHa B Kpacnyro kuury Kaszaxckoit CCP, B
Kpacuyto kuury Pecniyonuku Kazaxcran (craryc — III kareropus) [2, 3]. OHa Takke BKIIOYEHA B
Kpacuyro kuury XKamosuickoii oomactu [4] u B KpacHslil criricok MexIyHapoIHOTO COK03a OXPaHbI
npuponasl (MCOIT) [5]. Zabelia corymbosa — siBisiercss sHneMuuHbIM pacteHueM TsHb-11lansa u
[Tamupo-Anas.

Kazaxcranckas gacts xpedra Kuprusckoro Anaray ciyxut s Zabelia corymbosa cesepHoi
rpaHulled ee paclHpoCTpaHeHWs, TI/leé TMOMYyJSALUUU BUAA MCIBITHIBAIOT  3HAYUTEIbHBIN
AHTPOIIOTEHHBIN TPECCHHr. B yCIOBHSAX YCHIMBAIOMIETOCS AHTPOIOTEHHOTO BO3JCHCTBUS Ha
MPUPOJHBIE SKOCHCTEMbl PETHOHA AKTYyaJIbHBIM CTAaHOBUTCS M3Y4YEHHE COBPEMEHHOI'O COCTOSIHHUS
MIOITYJISANMH BHJIA, yTOYHEHHUE €r0 apealia  pa3padoTka Mep 0 COXPaHECHHIO.

OOBEKTOM HCCIEeIOBaHMs SIBISUICS PEOKUH PENMKTOBBIM KycrapHuk Zabelia corymbosa
(pucyHOK 1) — MeTIEHHOPACTYIIHH CHIIBHOBETBUCTBIN KYCTAPHHK, TEIUTOIOOMBBIN, BRICOTOM 3-4 M,
oOuTaOMMil Ha MEOHUCTHIX CKJIOHAX PA3IMYHOW SKCIO3UIMH CPEIH apYeBHUKOB M OPEXOBBIX
necoB B noanosice Hactosux (1000—1500 M) u myroBeix creneit (1500—1900 M) cremHoro mosca.
ITo nanueiM B.A. Bunreproiiepa nzydaemblii BUJl pacTeT 10 KAMEHUCTBIM U CKAJIHUCTBIM CKJIOHAM
Ha Beicote 1300-2000 meTpoB Hax ypoBHEM MOpst [6].

VYcranosieno, yro Zabelia corymbosa smmsercs sHaemukom Tsub-l1llans u BeTpedaercs
Tosibko Ha Tepputropun Kazaxcrana u Keipreizcrana. B Kazaxcrane panee Bl OblT M3BECTEH U3
ymenuit Kawnner, Yancy, TanapiOynak, KapakeicTak u Mepke, rie OTMEYEHbI POLIMIIBI,
3aHuMaromue tmomans okoiao 50 ra [7, 8]. AHanu3 repOapHBIX KOJICKIHA W Pe3yIbTaThl
HKCHEIMIIMOHHBIX BBIE3/10B MO3BOJIMIIM CYIIECTBEHHO JOMOJHUTH CBEACHUS O reorpaduu BUaa.

Marepuansl u Meroabl. ONuCaHWE PACTUTENBHBIX COOOIIECTB C Y4YacTHEM H3y4aeMoOro
00BEKTa MPOU3BOANIOCH C UCIOIB30BAHUEM TPAJUIIMOHHBIX METOJIOB IOJIEBBIX IT'€000TAaHUYECKHX
uccinenoanwmii [9, 10].
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B mpouecce wuccnenoBaHuii u  00paOOTKM, NOJIYYEHHOTO Marepualia HCIIOJIb30BaIHCh
KJIacCHueckre OOTaHWYeCKUe (MapIIPyTHO-PEKOIHOCIIUPOBOYHBIN; HKOJIOTO-CHCTEMATHUCCKHIA;
sKosioro-reorpadudeckuii) meroasl. Coop repbapust ocymecTsisuics mo meroanke CkBoproa A.K.
[11].

Jdns  wuaeHTuduUKau  COOPaHHOIO  MaTepuaja ObUIM  HCIIOJIb30BAaHBI  CIICIYIOLIHE
bynnamentanbubie Quopuctrueckue cBoaku: «daopa CCCPx» [12], «®Dnopa Kazaxcrana» [13],
«®Dnopa Kuprusckoit CCPy» [14], «Onpexnenurens pacrenuii Cpeaneit Azuny» [15].

[Ipu 00OCHOBaHWHM OXpaHbl PEIKUX W MCYE3AIOIIMX BHUJIOB HCIOJIb30BaHbl: «KpacHas kHura
Kazaxckoit CCP», «KpacHas kaura Kazaxcrana» [3], «Kpacnas kaura JKamObuickoi obmactuy [4],
«Kpacuas kaura Kuprusckoit CCP» [16].

7

PesyabTaTrel M 00cy:xkaenusi. B Xxoae mNpoBEeNEHHBIX HCCIENOBAHUN Ha TEPPUTOPHUU
Kambpuickoit obmactu (Mepkerckoro u JlyroBckoro paiioHa) BrepBble OOHApPYKEHBI HOBBIC
MECTOHAaXOXJEHUs1 BuAa B ylenbax Apacail, bakrteren, Olipanael u JKamanamcail, 4To
CYILIECTBEHHO pacIIUpsieT CBEACHUS O DPACIPOCTPAHEHMM BHJIa B CEBEPHOM YacTH ero apeana.
Taxxe Obun 00cienoBansl yiienbs: Kapakeicrak, Mepke, Kaunapr.

HccnenoBanne 5SKOJIOTMYECKOM MPUYPOYEHHOCTH TMOKA3ajl0, YTO BBICOTHBIM JWAIa3oH
npomspactanus Zabelia corymbosa B 3amagnoit uwactu Kuprusckoro Amartay I1impe, 4em
MpeArnoaraiock panee, u konebnercs B npenenax ot 1100 mo 2500 meTpoB Hax ypoBHEM MOpPSI.
[Ipu 3TOM ONTHUMAIbHBIMH YCJIOBHSIMH, TJ€ BUJ JOMUHUPYET U (POPMHUPYET IUIOTHBIC 3apOCIH,
SIBJIIETCS BBICOTHBIA MHTEpBa 14501750 MeTpOB Hal ypOBHEM MODSI.

Bun npuypoueH npenMyIecTBEHHO K CYyXUM KaME@HUCTBIM U MEOHUCTHIM CKIIOHAM Pa3IuIHON
9KCIIO3UIIMU B YCIIOBUSX TOPHOCTEMHOTO U JIyTOBO-CTENMHOro mnosicoB. Hanbonee vacto pacreHus
BCTPEUAIOTCS Ha XOpOIIO JAPEHUPOBAHHBIX CyOCTpaTax C HHU3KOM MOIIHOCTHIO TOYBEHHOTO
TOPU30HTA.

Uro Kacaercsi OSKCIIO3MLMOHHOM mpuypoueHHocTH, Zabelia corymbosa pemoncTpupyer
BBICOKYIO TUIACTUYHOCTh IO OTHOIIEHHUIO K MPOCTPAHCTBEHHOM OpHeHTauuu CckiIoHOB. OHa
3aKCUpOBaHA HA CEBEPO-3aMaJHBIX CKIOHAX yIienbs OUpaHbI, F0KHBIX KAMEHHUCTHIX CKJIOHAX
ymenbss Kapakpicrak, 3amajHbIX MIEOHHMCTBIX ydacTKax yuienbss Mepke U CeBepO-BOCTOUHBIX
CKJIOHaX yienbs JKananamicaii (tabnuma 1).
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Tabmuma 1

MIPOCTPAHCTBEHHOW OPUEHTALIMU
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—  KCHO3UIIMOHHASA OPpUYPOUCHHOCTh H3Y4YaceMOI'0 BHJAa Ha CKJIOHAax pa3H0171

Yense Oitpansl

Ymense KapakbicTak

VYiense Mepke

VYmense JKanaganicaii

CeBepo-3amaiHbIi
CKJIOH

HOxubBI CKIIOH

3araaHblil CKIOH

CeBepo-BOCTOUHBIN
CKJIOH

1460-1682 M Hax yp.
Mopst

1100-1190 M Hax yp.
Mopsi

1120-2500 m Hax yp.
Mopst

1390-1756 M Hax yp.
Mopsi

BeicotHoe pacnpenencHue mnomynsuuid Zabelia corymbosa B MCCICIOBaHHBIX YIICNIbIX
Kuprusckoro Anaray oxsarbiBaeT o0muid auamna3zon ot 1090 qo 2500 MeTpoB Hag ypOBHEM MOPSI.
HauOonpmras skonoruyeckas IUIACTHYHOCTh W CaMblii MIMPOKHH BEPTHKAIBHBIA T'PAIHECHT
(ammmutyna 1410 m) orMmeuensl B yuienbe Mepke, Toraa kKak B yuiense KapakpicTak momynsuus
JIOKQJIN30BaHA B y3KOM HU3KOTOPHOM IIOSICE.

BepTukanbHas 30HAIBHOCTb SBJSETCS KIIIOYEBBIM (PAKTOPOM, OIPEACTSIONIUM TPaHUIIBI
pacrpoCcTpaHeHHsI W CTPYKTYpy PACTHTENBHBIX COOOLIECTB B TOPHBIX JKOCHUCTeMax. B xoxe
uccienoBanuii Ha Tepputopun Kuprusckoro Anatay Obuid 3a)MKCHUPOBAHBI TOYHBIE BBICOTHBIE
napaMmeTpbl npou3pactaHus nomnyssiuuii Zabelia corymbosa B ueThipex KIIFOYEBBIX YIIENIbSX:
Oipannel, Kapakesicrak, Mepke u JKanmanamicaii. IlomyuyeHHbIE JaHHBIE CBUIETEIBCTBYIOT O
3HAYUTEIBHON BapHAaTUBHOCTH HKOJIOTMUECKUX HUII BHJA B 3aBHCUMOCTH OT OpOrpauyecKux u
MUKPOKIMMATUYECKUX OCOOEHHOCTEH KOHKPETHBIX JIOKAITHIA.

Jlnis cuctemMaTr3anuy TAaHHBIX M BBISIBIICHUS OOLIMX 3aKOHOMEPHOCTEH OBLT MPOBE/ICH aHAIH3
pacrpenenenus Touek pukcaruu Zabelia corymbosa (tabnuma 2).

Tab6auma 2 — MopdoMeTpruecKre MoKas3aTelld BRICOTHBIX auanazonos Zabelia corymbosa

Ne Ymense MuHrManeHas MakcumansHas | BeprukanpHas KomnuecTtBo

n/m BBICOTA BBICOTA aMIUIUTyAa | 3a(pUKCUPOBAHHBIX
(MH.y.M.) (MH.y.M.) () ToHeK

1. | KapaksicTak 1100 1190 90 8

2. | Mepke 1090 2500 1410 13

3. | Kananamicait 1390 1756 366 9

4. | Oiipannbt 1460 1682 222 13

B ymenbe KapakbicTak MOMyJsIus XapaKTepU3yeTcss HanOojiee y3KHM, JIOKaTH30BaHHBIM
TUTIOM pacmpenenenus. Bee 3apeructpupoBannsie Touku (1100, 1120, 1130, 1140, 1144, 1150,
1180 m 1190 M H.y.M.) COCpEeIOTOYCHBI B TpeesiaX MPearopHOi 30HBI ¢ aMIuuTya0i Bcero 90
METpPOB. JTO MOXKET YKa3blBaTh Ha IKECTKYH MPUYPOUEHHOCTh BHUIA K KOHKPETHOMY
IKOJIOTHYECKOMY II€HO3y WJIM Ha HAJIWYHE TeOMOP(OJIOTHICCKUX OaphepoB, OTPAaHWIUBAIONTUX
MIPOJIBIKEHHUE BBEPX 110 CKIIOHY (PUCYHOK 2).
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KAPAKBICTAK

o
[=]
(%]
A
m

Pucynoxk 2 — BeicoTHbli Tuana3oH B yuienbe Kapakpictak

[Monynsuss B ymense Mepke NEMOHCTPUPYET MaKCHMANbHBIA aJalTUBHBIA MOTEHIUAN U
3aHMMAeT CaMbli IIMPOKUM BEPTUKAIBHBIA nuana3zoH. Bum Bcrpedaercss or Huszkoropuit (1090,
1120, 1140, 1193 m) uepe3 cpenneropusiii mosic (1350, 1385, 1490, 1500, 1640, 1661, 1684 m)
BIUIOTh J0 BBICOKOTOPHBIX JIaHAmAadpToB Ha orMeTkax 2200 u 2500 m H.y.M. CTONb BBIpaXCHHAS
HENPEPBIBHOCTD U NPOTSHKEHHOCTh CBUAETEILCTBYIOT O BBICOKOM HIKOJIOTMUECKON BaJIEHTHOCTH
Zabelia corymbosa B 1anHOM paiioHe (pUCYHOK 3).

MEPKE

1350133514901500155115401584
1090112011401193

BoeicoTa

8 9 10 11 12 13

Pucynoxk 3 — BricoTHBIH 1uamnasoH B yiienbe Mepke

B ymense JKanmanamicaii — 37ech BHJ CTaOWJIBHO OCBAaWBAaceT CPEIHUI TOPHBIA MOSIC B
unatepBaie ot 1390 mo 1756 m H.y.M. OCHOBHOE SIpO TOMYJISAINU 3a(UKCHPOBAHO HA BBICOTAX
1597-1666 M (1597, 1600, 1615, 1620, 1666 M), ¢ eAMHUYHBIME BbIXOAaMu Ha HIbKHIOKO (1390,
1470 m) u BepxHioo (1718, 1756 M) rpaHHIIBI CBOETO JOKAILHOTO apeaa (pUCyHOK 4).
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HANAHALLCAN
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Pucynox 4 — BeicoTHbI# nana3oH B yuiense XKananamicait

Jns ymenss Oifpanabl XapakTEpPHO KOMIIAKTHOE CPEJHErOpPHOE pachpeesieHne B TpaHHIlax
BbicOT 1460-1682 M H.y.M. [IpuMedarenbHO, YTO INIOTHOCTH PETUCTPAIlMH BO3PACTaeT B Y3KOM
untepBane 1522-1584 m (1522, 1543, 1545, 1556, 1577, 1584 m) u Ha BepxHeMm npenene 1630—
1682 m (1630, 1635, 1672, 1677, 1682 m). IT0 yKa3bIBacT Ha ONTUMAIBHBIC MUKPOKIMMATHICCKUE
YCIIOBUS IS IPOU3PACTaHUs KyCTApHUKA B JIAHHBIX BHICOTHBIX CII0SX (PUCYHOK 5).

OMWPAHAbI
167216771682

161116301635

BeicoTa

6 7 8 9 10 11 12

Pucynok 5 — BeicoTHbIi trama3oH B ymenbe Onpanbl

Ananu3 BepTuKanbHOM nuddepennmanmu mokasan, uto Zabelia corymbosa B Kuprusckom
Anaray o0JyaiaeT IMUPOKOHM IIEHOTHYECKOW aMIUTUTY0iH. MUHUMalIbHAS TPaHMIIA [TPOU3PACTAHHSI
3adukcupoBana Ha orMeTke 1090 M (ymense Mepke), a aOCOMIOTHBIA MakCHMyM gocturaet 2500 M
(ymenbe Mepke). BbIsBiICHHBIC pa3inuus B TPaHUIAX U IJIOTHOCTH PACIPEICICHUS MOMYJISIHN
00yCTIOBJICHBI MECTHBIMH YCIIOBHSIMH JKCIIO3WIIUM CKJIOHOB, YBIIQXKHEHHs W cyOcTpara, dYTO
MOJITBEPXKIACT CTATYC BHU/Ia KaK IIACTUYHOTO KOMIIOHEHTA TOPHBIX (PUTOIICHO30B PETHOHA.

B BeprukansHO#l cTpykType naHmmadToB Kuprusckoro Amartay YeTKO BBIACISIOTCS TpPH
OCHOBHBIX BBICOTHBIX I0SICa, B MIPE/e/iaX KOTOPBIX MPOBOIMIUCH UCCIeaoBaHus: Huskoropbe — oT
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800 mo 1200 m H.y.M. Cpenneropbe — oT 1200 1o 2300 m H.y.M. Boicokoropse — ot 2300 10 4000 m
H.y.M. (pUCYHOK 6).

-3000

Bricokoropse

2000

CpeaHeropee a Y @
1500 - 8 @ -] @ € - " v .
= v
Hmikoropee = 1000 L w -
500
0
0 2 4 6 8 10 12 14
» OiipaHabI KapakpicTag Mepke @ Kanamamcait

Pucynok 6 — BeicotHoe pacnipenenenue Touek pukcaiuu Zabelia corymbosa B
HCCIICIOBAHHBIX yIienbsix Kuprusckoro Anaray

Pacripenencuue Touek (Qukcaimu Zabelia corymbosa 1o ymenssM B paMKax 3TOH
KIaccu(UKAMU  HATJSAHO TPOJAEMOHCTPUPOBAHO Ha pucyHKe. CTaTHCTHYECKWH aHaIn3
pacripesieleHus] HaxO0JI0K M0 reoMop(OJOrHUecKUM MosicaM MOJATBEPKJIAeT, YTO OCHOBHAsl 4acTb
JIOKAJBHBIX TOMYJSALIUN TNPUYpPOYeHA K CPEAHETOPHBIM YYacTKaM, KOTOPBIE XapaKTepU3YIOTCS
ONTUMAJIbHBIM JJISl JIaHHOTO BHJA COYETaHHWEM TUAPOTEPMHUYECKMX ycioBuH. B TO ke Bpewms,
MPUCYTCTBUE BUJa HA TPAHUIAX HU3KOTOPHHA W BBICOKOTOPUI CBHIETEIBCTBYET O €ro BBICOKOU
HKOJIOTUYECKOM MIACTUYHOCTH Ha CEBEPHOM IIpeJielie CBOEro apeara.

N3ydaemblii BUA IEMOHCTPHUPYET MIMPOKYIO SKOJIOTHYECKYIO TUIACTHYHOCTh, OCBauBasi BCE TPU
BBICOTHBIX Mosica Kuprusckoro Anaray, 0JHaKO OCHOBHOW MacCHB BCeX MOMYJISIMHA cOCpea0TOUYEH
MMEHHO B CPEIHETOPHOM ITOsICE.

AHanu3 pacrnpeseneHus MOMyJsIIUNA M0 YIIeIbsiM MOKa3bIBAET, YTO JIOKAJIbHAs MOMYJISAIMS B
ymenbe KapakpicTak IMeeT sIpKO BBIPaXKEHHBI CTEHOTOITHBIA XapaKTep W MOJHOCTHIO MPUypoUeHa
K HHU3KOropHOMy Tmosicy. Bce 3adukcupoBaHHble TOUKHM HaxonsaTcss B uHTepBaie 1100-1190 m
H.y.M. DTO €IWHCTBEHHOE YIIENbe, IJIe TMOMYJISIHUS HE BBIXOAHUT 3a TpeAeibl HU3KOTOPHH, YTO
MOXET OBITh CBA3aHO C JIOKAIbHBIMM MHUKPOKIMMATHYECKUMHU OapbepaMH WM OCOOCHHOCTSIMHU
penbeda.

[Momynsnus ymensss Mepke yHHKallbHa T€M, YTO OXBATbIBaeT BCE TPU JaHIMIA(THBIX Mosca,
JIEMOHCTPHUPYST aOCONIOTHBIH MAaKCHMyM aJalTHBHBIX BO3MOXHOCTEH BHuaa. Hwuskoropre: B
unTepBasie 1090-1193 M 3adukcupoBaHo 4 TOUKH, TJe KYyCTapHUK TPaHUYUT C HU3KOTOPHBIMU
skocucremamu ymienbs Kapaxeicrak. CpenHeroppe: B OCHOBHOM IOSICE  ONTHUMAJIbLHOTO
npomspacranus (1200-2300 m) cocpenoroyeno 7 Touek B nuanazone ot 1350 mo 1684 m H.y.mM. Ha
pucyHKe 6 BHIIHO, YTO B 3TOM MHTEpBaJIe TOUYKM Mepke WAYyT MapajuieIbHO TOMYJISIHSIM IPYTUX
ymenuid. Beicokoropre: Bbime rpaHunsl 2300 M H.y.M. OTMEYEHBI JIB€ MW30JMPOBAHHBIC
IKCTpeMalibHbIe TOYKH — Ha BbicoTe 2500 M. DT0 enmHCTBeHHBIe Haxoaku Zabelia corymbosa B
YCIIOBUSAX BBICOKOTOPbS CPEH BCEX UCCIIEOBAHHBIX YIIEIHUH.

[Monynssiumm  nByx ymenuid Oiipanasl u  JKamaHamicailh  IE€MOHCTPUPYIOT — CXOXKYIO
HKOJIOTHYECKYIO IPUYPOYCHHOCTD, Pa3BUBASICh UCKIIOUUTENHHO B TPAHUIIAX CPETHETOPHOIO MOsICa.
Ymenne Ofipanapl Bce 3auKCUpOBaHHbBIE TOUKH JieKaT B Tpanunax 1460-1682 m H.y.m. B ymense
JKananamicait 3anumaet quana3zon 1390-1756 m H.y.Mm.
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TakuMm o6pazom cpeaneropbe (1200—2300 M) siBiIsIeTCS TIIABHBIM SKOJIOTHYECKUM PE3epBaTOM
mns Zabelia corymbosa. Crooma otHocutes abcomtotHoe OosbimHCTBO (83 %)  Beex
3aduKkcupoBaHHBIX TO4YeK B ymienbsx Oiipanasl, YKamanamicaii 1 Mepke. CrocoOHOCTh BHUAA
cinyckarbes 10 1090 m (Mepke, Kapakpictak) u mogauMatbest 10 2500 m (Mepke) moaTBepkaaet
CYKJEHHE O BBICOKOW IIACTUYHOCTU KycTapHUKa. [10J0OHBIM HIMPOKUN BEPTUKAIBHBIA BBIHOC
CBUJCTEIBCTBYET 00 YCTOWYMBOCTH (PUTOIICHOTUYECKHX CBS3€H BUAA Ha CEBEPHOU TpaHUIE €ro
pacripoctpanenus B Kupruzckom Anaray.

B ¢uronenornyeckom OTHOIICHHH coodIecTBa ¢ yuactuem Zabelia corymbosa B mpearopHoii
u crenHoM 3oHax Kwuprusckoro Amaray mpeiCTaBIeHbl OOraro pasHOTPaBHO-3JaKOBO-
TUMYaKoBbIMU cTemsimu. Zabelia corymbosa mpouspactaer B cocTaBe MOJHMIAOMHHAHTHBIX
KyCTapHHKOBBIX IIEHO30B OCTEMHEHHOro THma. Ee NOCTOSHHBIMU COMYTCTBYIOUIMMH BHUIaMHU
BeicTymaror piraea hypericifolia L., Rosa spinosissima L., Rosa platyacantha Schrenk, a taxxe
BUjIbI posia Lonicera. B Gosee BHICOKHX MOsicaX BHUJ 3aXOIUT TOJ MOJIOT ap4eBbIX PEIKOJICCUN W3
Juniperus semiglobosa Regel u J. seravschanica Kom.

A Taroke B coo0mIecTBax ¢ JOMUHUPOBAHUEM U YYaCTHEM M3Y4aeMOro BHA ObLTH OTMEUCHBI U
ApyTUE pPelKHe, a TAK)KE PEIUKTOBBIC BUABL. Tak, Cpeau IpEeBECHO-KYCTAPHUKOBBIX PEIKUX BUIOB
¢bnopsl Kazaxcrana Hamu U gpyrumu 00TaHUKaMH B (PUTOIIEHO3aX C JOMUHUPOBAHUEM U Y4aCTUEM
Zabelia corymbosa 6sutn 3adukcupoBansl Malus sieversii (Ledeb.) M.Roem. u Celtis caucasica
Willd. B »To#i cBs3u crnemyer eimie pa3 OTMETUTh XapaKTepHO 3HAYUTENbHOE OOWIHME JPYTUX
kycrapaukoB (Spyraea hypericifolia, Rosa platyacantha, Lonicera microphylla Willd. ex Schult., L.
tatarica L.). Uto kacaercs TPaBSIHUCTBIX PEAKHX BUIOB, MPOM3PACTAIOIINX B 3apOCIAX 3a0eiuu
IIMTKOJIBUHON, TO 3TO B OCHOBHOM IPEJICTABUTEIN OCTEIHEHHOro TpaBocTos — Tulipa zenaidae
Vved., Paeonia intermedia C.A. Mey., Crocus alatavicus Regel & Semenow, Iridodictyum
kol pakowskianum (Regel) Rodion. u ap.

Oocy:xnenne: [lomyueHHble B X0/€ KOMIUIEKCHBIX MOJEBBIX ucciaenoBanuit (2016-2022 rr.)
JTaHHBIE O PAcCIPOCTpaHEHHH M 3KOJOTrO-IIEHOTHYEeCKON mnpuypoueHHocTr Zabelia corymbosa
CYIIECTBEHHO MEHSIOT U PACIIMPSIOT JIOKAIbHbIE MPECTABICHNUS O IPOCTPAHCTBEHHON CTPYKTYpe
apeajia 3TOTO PEIKOTr0 PEIMKTOBOTO BHAA Ha €ro CeBepHOM mpeneie B KazaxcraHCkoil dacTu
Kuprusckoro Anatay. YTBepKIeHUs paHHUX HccienoBatenel (B yacTHocTH, b.A. Bunreprosuiepa)
OrpaHMYMBAJIHA BBICOTHBIN Juana3oH npouspactanus Zabelia corymbosa narepsanom 1300-2000 m
H.y.M., 1160 y3kumu pamkamu 1000-1900 M H.y.M. YCTaHOBJIEHHBIH B HalleM HCCIEIOBaHUU
(dakTuyeckui BBICOTHBIN rpagueHT — oT 1090 mo 2500 M H.y.M. — IEMOHCTPUPYET 3HAYUTEIHHO
Oosiee BBICOKYIO SKOJIOTMYECKYIO BaJEHTHOCTh M aJallTMBHBIN MOTEHLMA BUAA, YEM CUHUTAJIOCH
paHee.

3akiao4eHue

OCHOBHBIM Hay4YHBIM DPE3YyJbTaTOM pabOTHI CTAaJO OOHApYKEHHWE HOBBIX MECTOHAXOKICHUN
BUJA B 3anaaHoi yactu Kuprusckoro Anaray. [Tomynsiuu KycTrapHUKa BIiepBbie 3a(UKCUPOBAHBI B
yuienbsax Apacail, bakreren, Oipanap! n XKananamicaii, 4TO CyIIECTBEHHO PACHIMPSIET U yTOYHSET
rpaHMIbl ero pacnpocTpaHeHus B KazaxcraHckoit yacTu apeana. B xone aHamm3a 3KOJIOTMYECKUX
mapamMeTpoB YCTaHOBJICHO, 4YTO OOIIMH BepTUKAIbHBIN AMana3oH mnpouspactanus Zabelia
Corymbosa B perroHe Imupe, 4eM Ipearoaraiock panee, u cocrasisger oT 1090 mo 2500 merpos
Ha/l YpOBHEM MOps. BBIsSBIEHA BBICOKAas HKOJOTHYECKAs TUIACTUYHOCTH BUIA 10 OTHOIICHHIO K
MIPOCTPAHCTBEHHOW OPHEHTAIlMM W SKCIO3UIUHM CKJIOHOB. CTaTUCTHYECKMH aHAIU3 IMOKa3al, 4YTo
TJIABHBIM SKOJIOTUYECKHM pE3epBAaTOM KyCTapHUKA SIBIsIETCSl cpemaHeropusiii mosc (1200-2300
METPOB HaJ YPOBHEM Mopsi), TJe Jokaau3oBaHo 83% Bcex 3aUKCHPOBAHHBIX TOYEK U BHJ
(dbopMHpYeT IUIOTHBIE 3apOCiin. B (UTOIEHOTHYECKOM OTHOIIIEHUH co00IIecTBa ¢ yuactuem Zabelia
corymbosa  mpeiacTaBiieHbl  OOraTo  pa3’HOTPABHO-3J1aKOBO-THUITYAKOBBIMU  CTCMSIMH U
MOJIMJOMUHAHTHBIMA KYCTapHUKOBBIMU II€HO3aMH OCTEMHEHHOIO THIA Ha CYXHX, XOpOIIO
JIPEHUPOBAHHBIX KaMEHHUCTO-IIEOHUCTHIX cyOcTpaTax. I1OCTOSHHBIMU COMYTCTBYIOIIMMHU BHUIAMU
BBICTYIAIOT KYCTapHHUKH poJoB piraea, Rosa u Lonicera, a B 6ojiee BBHICOKHX IMOsiCaX — apyeBbIe
penKosechsi. YCTaHOBIEHO, YTO B 3apoCiisiX 3a0eNuy IMIMTKOBUIHOM MPOU3PACTAIOT M JAPYTHE
peIKue PeNUKTOBBIC mpenctaBuTenn ¢uiopsl Kazaxcrana: qpeBecHO-KyCTapHUKOBBIE Buabl Malus
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seversii u Celtis caucasica, a taxxe TpassHucteie 3¢pemepounst Tulipa zenaidae, Crocus
alatavicus u Iridodictyum kolpakowskianum. Tlogy4eHHble JaHHBIE CAYXAaT HAy4YHOW OCHOBOMU
OCHOBOHM ISl MOHUTOpPHHIra MONYJSIIMKA M pa3pabOTKM Mep MO COXpPaHEHHUIO0 OnopazHoO0Opasus
ropHbix 3kocucteM Tsanb-11lans.

Hacrosimmas myOnukanus oTpa)xxaeT OCHOBHBIE HAyYHBIC PE3yJIbTAThl U BBIBOJBI, TIOJTYYCHHBIC
aBTOPOM B IIPOILIECCE BHIMOIHEHUSI BHITYCKHOM KBAIM(DUKAIIMOHHONM paboThl Marucrpa.

BaarogapHocT: ABTOp BhIpakaeT ocoOyro OmaromapHocts koiuieram u3 PITI «MucTuTyT
6otanuku U puronHTpoayKinm»y KJIXXKM MOIIP PK 3a copeiicTBue B IpoOBEACHUH MCCIICIOBAHUN
Y LIEHHBIE KOHCYJIbTALIUU [PU OATOTOBKE JAHHOM paboTHI.

duHancupoBanme: Marepuasiom g pabOThl  TMOCTYXKWJIM  JIaHHbIE  TOJIEBBIX
reo00TaHNYeCKUX U (DIOPUCTHUECKUX HMCCIEIOBAHMA, BBIIOJHEHHBIX B mepuon ¢ 2016 mo 2022
roJpl B paMKax roCyJapCTBEHHBIX M MEXIYHApPOAHBIX HAyYHBIX MPOEKTOB: I'PAHTOBOrO IMPOEKTa
2106/T®4 «BwigBlieHWE KOppEISIMKA BUIOBOrO coctaBa ¢uiopsl Kuprusckoro Amartay B
3aBHCHUMOCTH OT aHTPOMOTreHHOW Harpy3kmw» (2015-2017) u MexayHapoqHOi mporpamMmbl ¢
Kopeeit «®nopa Tsaup-Ilans. 3enensiii nmyth LlentpanbHoit Asum» (KitoueBble OoTaHuueckue
tepputopun Kuprusckoro Anaray) (2020-2022).
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AnHoranmsi: Bermaxnmana sBiseTcss OXHMM M3 KpYNHEHINMX ITyCTHIHHBIX perHoHOB KasaxcraHa M BasKHBIM
neHTpoM QopmupoBanus apunHon (iopsl LlertpampHoit Asznu. Ocoboe MECTO B PacTUTEIHHOM IOKPOBE PETHOHA
3aHMMaeT ceMelcTBO Amaranthaceae, NPEACTaBUTENM KOTOPOTO IOMHHHPYIOT B COOOIIECTBAX TJIMHHCTHIX,
KaMEHHCTBIX M 3aCOJICHHBIX IYCTHIHb. Llenblo HCCleoBaHMS SBISUICS aHAIM3 TaKCOHOMHYECKOTO COCTaBa,
9KOJIOTHYECKOI CTPYKTYpBI H OCOOCHHOCTEH paclpoCTpaHEeHHs NpeacTaBUTeNeii cemelicTBa Amaranthaceae Bo ¢iope
bermaknanel. B ocHOBY pa0OTBI IOJIOXKEHBI MaTepHanbl TIOJIEBBIX HCCIIEAOBaHUI, repOapHble KOJUICEKLUH U
JUTEPaTypHbIE MCTOYHHUKH. Y CTaHOBJIEHO, YTO CeMeicTBO mpenacTaBieHo 43 Buaamu u3 17 pomoB, Cpeay KOTOPHIX
HanboNBIINM pasHooOpasueM oTinyarotes poasl Salsola, Suaeda, Atriplex, Anabasis u Arthrophytum. Dxonoruueckuii
aHaJIU3 [0Ka3all IpeodIaganue ralo(UToB U KCepo(hHUTOB, YTO 00YCIOBICHO COYETAHIEM apUAHOTO KIMMATa, BHICOKOH
3aCOJICHHOCTH, KapOOHATHOCTH W THIICOHOCHOCTH TMOYB. BBISBICHO MPHUCYTCTBHE Y3KOApeanbHBIX BHIOB, BKIFOUAs
Arthrophytum betpakdalense, A. balchaschense u Kalidium juniperinum, momuepkuBaroniux 3HaueHue bermaknanbr kak
OJHOTO W3 IICHTPOB COXPAHCHHUS CIICHUAJIM3UPOBAHHON IycThIHHON (iopsl Kasaxcrana. [lomydeHHBIE pe3yJbTaThI
PacCIIUpPSIIOT MPEACTABICHUS O CTPYKType ceMmeiicTBa Amaranthaceae M MOTYT CIY)XUTh OCHOBOH AJS AalbHEHIIHX
(hIOPUCTUYECKUX, IKOJIOTHIECKHUX ¥ IPHPOTOOXPAHHBIX HCCICAOBAHHN .

KawueBbie caoBa: bernak-/lama, Amaranthaceae, mycteiHHas Qmopa, OmopasHOOOpasue, TaJo(UTH,
KCEPO(HTBI, IKOJIOTHUS PACTCHUIL.

BETHAKJAJIA (KA3SAKCTAH) ®JIOPACBIHIAFBI AMARANTHACEAE
TYKBIMJIACBI

Annarna. bernakmana — Ka3akcTaHHBIH ipl IOl allMakKTapbelHbIH Oipi xkoHe OpTanblK A3HUSHBIH apUATIK
(10packl KaJIbINTACYbIHBIH MaHBI3AbI OPTAJBIFEl. AWMAKTBIH OCIMIIK JKaMbUIFbICBIHAAa Amaranthaceae (Amaboranap)
TYKBIMIAChI EPEKIIIe OPBIH alajbl, OHBIH OKUIACpl Ca3/Ibl, TACThI KOHE COPTAHJbI IIOJACPAIH KaybIMIACTHIKTAPHIHIA
0achIMIBIK TaHBITAABL. 3epTTey/iH Makcarbl — bermaknana ¢uopacsianarel Amaranthaceae TYKbIMIachl OKUIAEPiHIH
TaKCOHOMISUTBIK KYPAaMbIH, 3KOJOTHSJIBIK KYPBUIBIMBIH JKOHE Tapayly €peKIIeTiKTepiH Tanaay Oosabl. JKYMBICTHIH
HETi31He JaNaiblK 3epTTEYJCPIiH MaTepHalAapbl, TepOapHilIliK KOJUICKIHMAJIap MEH oAeOHM JepeKKe3lep AalbIHIbI.
TykeiMaacTeiH 17 TybICKa KaTaThiH 43 Typ/eH TYpaThIHBI aHBIKTAIbI, onap/biH iminge Salsola, Suaeda, Atriplex,
Anabasis sxone Arthrophytum tybicTapbl eH )KOFapbl OpTYPIUTIKICH epeKiIeseHeli. DKOIOTHSIBIK Tanaay ranourrep
MeEH KcepouTTepIiH OachlM EKEHiH KOpPCeTTi, OYJI apUATIK KIMMATTBIH, TOIBIPAKTHIH J>KOFAPHI COPTAHIBIFBIHBIH,
KapOOHATTHUIBIFBIHBIH JKOHE THIICTUICIHIH YijeciMiMeH OaiTaHbIcThl. Ka3aKCTaHHBIH MaMaHIAHIBIPBUFAH IO
(dbnopacelH cakTay OpTaJBIKTAPBIHBIH Oipi peTiHae beTmaknanaHblH MaHBI3IBUIBIFEIH KOPCETETIH TapbhIC apeaiabl
TYpaiepaiH, conbid iminme Arthrophytum betpakdalense, A. balchaschense sxone Kalidium juniperinum typiepiniy 6ap
eKeHl aHBIKTANBl. AJIBIHFAH HOTIKelep Amaranthaceae TYKBIMIACBIHBIH KYPBUIBIMBI Typasibl TYCiHIKTI KeHEHTenl
YKOHE aJIaFsl (IIOPUCTIK, SKOJIOTHSUTBIK JKOHE TaOUFaT KOpFay 3epTTeyJiepi YIiH Heri3 6oa anaabl.

TyhiH ce3pep: bermakmana, Amaranthaceae, mes d¢uopacel, OHOSPTYpIiTiK, ramodurrep, Kcepodurrep,
OCIMJTIKTEP KOJIOTHSACHL.

THE FAMILY AMARANTHACEAE IN THE FLORA OF BETPAKDALA
(KAZAKHSTAN)

Abstract. Betpakdala is one of the largest desert regions in Kazakhstan and a crucial center for the formation of
the Central Asian arid flora. A specia place in the regional vegetation cover belongs to the family Amaranthaceae,
whose representatives dominate communities in clay, stony, and saline deserts. The study aimed to analyze the
taxonomic composition, ecological structure, and distribution patterns of the Amaranthaceae family within the flora of
Betpakdala. The work is based on field research data, herbarium collections, and literature sources. It was established
that the family is represented by 43 species from 17 genera, with the genera Salsola, Suaeda, Atriplex, Anabasis, and
Arthrophytum exhibiting the highest diversity. Ecological analysis demonstrated a predominance of halophytes and
xerophytes, driven by the combination of an arid climate and highly saline, carbonated, and gypsiferous soils. The
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presence of narrow-range species was revealed, including Arthrophytum betpakdalense, A. balchaschense, and
Kalidium juniperinum, emphasizing the significance of Betpakdala as one of the conservation centers for Kazakhstan's
specialized desert flora. The obtained results expand current understanding of the Amaranthaceae family structure and
can serve as afoundation for further floristic, ecological, and environmental conservation research.

Keywords: Betpakdala, Amaranthaceae, desert flora, biodiversity, halophytes, xerophytes, plant ecology.

Beenenne. CoBpemennas ¢uiopa bernakmansl chopMupoBaiach B pe3yJsibTaTe JUIUTEILHOTO
B3aUMOJICHCTBHS MPUPOTHO-KIMMATHUECKUX, reoMop(OJTOTHIECKUX u HUCTOPHKO-
ouoreorpaduyeckux mpoueccoB. B oTnuume OT OONBIIMHCTBA MYCTBIHHBIX TEPPUTOPUIN
LenTtpanpHoi A3uM, rAe MpeoOiagaloT MOJIOAble AaKKyMYJSTUBHbIE paBHUHBL, bernaknana
NpeACTaBiasiecT Cco0OW JpeBHEe IJIaTOOOpa3HOE IMMOJIHATHE, CIIOKEHHOE MPEUMYIIECTBEHHO
MAJICO30MCKAMHU  TOPOJIAaMH ¥ TMEPEKPBITOC  MaJOMOIIHBIMU  AITFOBHAIBHO-ICITIOBUATBHBIMA
oTnokeHussMu. Takasi Teosormueckas ocHoBa oOycioBwia (GOpMHUpOBaHHE CBOCOOPA3HOTO
KOMILUIEKCA TIOYB W PACTUTEIBHBIX COOOIIECTB, 3HAYUTEIILHO OTJIMYAIOUIMXCS OT COCETHHX
PETHOHOB.

XapakTepHoii ~ ocoOeHHOCThIO  (UIOpBI  sIBJIETCS ~ NpeoOiajjaHue  MHOTOJETHHUX
IMOJIYKYCTApHHUKOB W KYCTAPHHUYKOB, aJalITUPOBAHHBIX K HPOAOJDKUTCIIBHBIM IICPpUOAaM 3aCyXHU U
3HAYUTEIBHBIM CE30HHBIM KOJICOAHUSIM TEeMIIepaTypbl. BOJBIIMHCTBO JTOMHHUPYIONIMX BHIOB
obmagaer TIyOOKO TPOHUKAIOUIEH KOPHEBOM CHCTEMOH, pPEAyHUpPOBAHHBIMHU JIUCTHSIMH,
WHTCHCUBHBIM pa3BUTUEM (OTOCHHTE3UPYIOUIMX IMOOETOB ¥ BBIPQKCHHBIMH MEXaHH3MaMU
BOJOCOCpEKCHHS. DTH MIPU3HAKH SBIITIOTCS PE3YJIBTATOM JUTUTEIHLHOW SBOJIFOIIMOHHON aanTariu
K YCIIOBHUSIM PE3KO KOHTHUHEHTAJIBHOTO KIIMMATa.

DIOPUCTHYECKUI COCTaB PErHMOHA OTIMYACTCS BBICOKOW JIOJICH BHUIOB, MPHUYPOYCHHBIX K
IINIOTHBIM KaMC€HHCTBIM, THUIICOHOCHBIM H Kap6OHaTHBIM II0YBaM. HaHpOTI/IB, npeaACTaBUTCIIN
MECUaHBIX MYCTBIHb BCTPEYAIOTCS 3HAYUTEIBHO PEXKE U OrPAHMYUBAIOTCS JIMIIb OTISIbHBIMU
y4acTKaMH aKKyMYJISITHBHOTO TpOHMCXoxaeHus. [lomoOHas 3aKOHOMEPHOCTh TOATBEPIKIACT
TECHYIO CBSI3b COBpPEMEHHOW (JIOpel C  JPEBHHUMH  IOBEPXHOCTSIMHU  BBIpAaBHUBAHHS,
c(OPMHPOBABIIMMHUCS 3370JITO IO BOSHUKHOBEHHUS] COBPEMEHHBIX MECUaHBIX MacCHBOB (puc. 1).

Pucynok 1 — Pactutenbnpie manamadTel mycThinu bermakaana
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B mpenmenax Bermakmansl OTYETIHBO BBIACISIOTCS HECKOIBKO JKOJOTMYECKHX KOMILICKCOB,
pa3IUYAIOIIMXCs [0 BUIOBOMY COCTaBy, JOMHHHPYIOIIMM >KH3HCHHBIM (opMaM H yCIOBHUSIM
MmecTooOuTanus. Hanbonee MIUPOKO pacmpOCTPaHEHBI COOOIIECTBA KaMEHHUCTBIX MMYCTBIHB, IJIC
BEAYIIYIO POJIb MIParoT mpeacraButTenud pomoB Arthrophytum, Anabasis, Nanophyton, Salsola,
Haloxylon u  Atraphaxis ~Ha  ruICOHOCHBIX  paBHMHAaX  YBEIMYMBACTCS  y4yacTHe
CIEIHATM3UPOBAHHBIX THUIICOPHUTOB, TOrJa KaK Ha 3aCOJCHHBIX MOHMKECHHSX BO3PACTaeT JOJISA
ranoduTHeIx pacteHuil. [10100HasT MPOCTPAHCTBEHHAS MO3AMYHOCTH CIIOCOOCTBYET IMOICPIKAHUIO
BBICOKOTO (DJIOPUCTUYECKOTO pa3HooOpa3usi [ake B TMpelesiaX OTHOCHTEILHO OIHOPOIHBIX
naHAmagdToB.

Crenyer OTMETHTh, YTO paclpele/ieHHe pPacTeHUil  OmpenenseTcs He  CTOJBbKO
KJIMMATHYECKAMH YCIIOBHUSMH, CKOJIIBKO OCOOCHHOCTSIMU T€OJIOTHYSCKOTO CTPOCHUS TEPPUTOPHH.
Jlaxke MpH CXOIAHOM KOJHMYECTBE aTMOC(HEPHBIX OCAIKOB COCTAB PACTHUTEIBHOCTH CYIIECTBEHHO
U3MEHSCTCSI B 3aBHCUMOCTH OT MOIIHOCTH PBIXJIBIX OTJIOKEHHH, COAEPKAHUsI KapOOHATOB, T'HIICA,
CTENCHU 3aCOJCHHOCTH M XapakTepa MaTepUHCKHX MOopoia. I1o3ToMy cOBpeMeHHas CTPYKTypa
(bIIophI OTpakaeT UIUTEIBHOE COBMECTHOE BIIMSHHUE KIIMMATHICCKHX U TEOJIOTHIECKUX (PaKTOPOB.

MartepuaJibl 1 METObI

[ToneBble WCCIETOBAaHMUS BBIIOJHSUIMCH MapHIPYyTHO-PEKOTHOCIIMPOBOYHBIM ~ METOJIOM  C
OXBAaTOM OCHOBHBIX THIIOB MECTOOOMTaHMM, xapakTepHblx s bermak-Jlansl, BkItouas
KaMEHHCTbIe, HICOHUCTBIC, TJIMHUCTBIC, TUIICOHOCHBIE W 3acCOJIEHHBIE Y4YacTKH. Bo Bpewms
o0cieoBaHui TPOBOAUINCH T€0OOTAHUYECKHE OMUCAHUS PACTUTEIBHBIX COOOIIECTB, PErUCTpalus
BUJZIOBOTO COCTaBa, OIpENEICHNE KOOPIMHAT MECTOHAXOXKICHWW C wucmonb3oBanuem GPS-
HaBUTAINH, a TaKkxke GoTouKcaus MECTOOOUTAaHUI U TUArHOCTUYECKUX MPU3HAKOB PACTCHUN.

COop repbapHOTO MaTepuaga OCYIIECTBISUICS B COOTBETCTBHM C  OOIICTIPUHSATHIMU
O0oTaHnvecknuMu MeToaukaMu. OrpeneneHe BUI0B IPOBOAUIN C UCIIONIb30BAHUEM PETrHOHATBHBIX
ompenenuTesneil  (GIOPBl, COBPEMEHHBIX TAKCOHOMHUYECKHX CBOJOK UM MEXIYHapOIHBIX
HOMeHKIATypHbIX 0a3 nanubix (Plants of the World Online (POWO) u World Flora Online (WFO)).
Homenknarypa BHIOB TIpUBEJICHA B COOTBETCTBHM C COBPEMEHHBIMH MEKIYHAPOIHBIMU
CTaH/IapTaMH.

DKoornyeckass XapakTEpUCTHKA KaKIOTO BHA OIpeesiach Ha OCHOBAaHUM COOCTBEHHBIX
MOJIEBBIX HAONIOIEHUH, JIUTEPATYPHBIX JAHHBIX M aHAllU3a yCIOBUN MecTooOuTaHWW. Bcee BUABI
ObUIM  paclpeleieHbl [0 OCHOBHBIM JKOJIOTMYECKHMM TIpynnaMm (KCepopuThl, TalopUTHI,
Kceporano(uThl, TUIICOGUTHl U pyAepallbHbIE BHJBI), YTO TMO3BOJHIO OIEHUTHh JKOJIOTHUYECKYIO
CTPYKTYpy cemeiicTBa Amaranthaceae B npeaenax bermakaansl.

Pe3y.]1bTaTl)I HCCJICA0OBAHUA U UX 06cy>K11eHne

HaubGonee xapaktepHOil 0COOCHHOCTBIO (JOphl beTmakmanbl sBISETCS HCKIIOYUTEIHHO
BBICOKOE pa3zHooOpasme TmpeacTtaBuTeneil cemeiictBa Amaranthaceae (panee Chenopodiaceae),
SIBIISFOIIUXCS] IOMUHUPYIOIIUM KOMIIOHEHTOM PAaCTHTEIHHOTO TOKPOBAa KAMEHHUCTHIX, TIIMHUCTHIX U
3aCOJICHHBIX IYCTBIHb. B Ipejienax WccleayeMoil TEppUTOPUHU 3aperHCTPUPOBAHO He MeHee 45
BUJIOB, OTHOCsIMXCs K 17 pomam, Bimrouas Arthrophytum, Anabasis, Salsola, Suaeda, Kalidium,
Haloxylon, Climacoptera, Nanophyton, Petrosimonia, Halocnemum, Halogeton, Halimocnemis,
Bassia, Krascheninnikovia, Camphorosma, Atriplex u Salicornia. ITomoOHasi KOHIEHTpAIHsI
TAaKCOHOB 3HAYUTCJIBHO MPEBOCXOAUT OOJIBIINHCTBO APpyrux Cb.]'IOpI/ICTI/I‘—IeCKI/IX KOMIIJICKCOB
Kazaxcrana u oTpakaeT IJIUTEIbHYI0 HCTOPHUIO (DOpMHpOBaHUS MYCTHIHHOW PaCTHTENHLHOCTU
peruona (Tab6m.1).

Bricokoe BumoBoe OoratcTBo mpejacraButeneii Amaranthaceae oOycCIOBIEHO MpekIe BCEro
cBoeoOpazneM NTpHUPOAHBIX ycioBuil bermakmansl. Tepputopus XapakTepuszyeTcss COUYeTaHHEM
APCBHUX AOCHYHAIIMOHHBLIX pPAaBHWUH, OCTAaHIIOBBIX BOBBBIHICHHOCTGP'I, LLIGGHHCTI:IX mjIatTo u
OOIIMPHBIX YYacTKOB THIICOHOCHBIX U KapOOHaTHBIX TMMOoYB. B coueranun ¢ pesko
KOHTUHCHTAJIbHBIM KJIIMMAaTOM, KpaﬁHe HHU3KUM KOJINYECCTBOM aTMocq)epHHx 0OCaJKOB, BBICOKOI
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UCHAPSIEMOCTBIO M IIUPOKUM PACIPOCTPAHEHUEM 3aCOJIEHHBIX CyOCTpPaTOB ITH YCIOBHUS CO3AIOT
ONTUMAJIBHYIO CPEeay AJISl pa3BUTHUS KCEPO(DUTHBIX U rao(UTHBIX IpeICTaBUTeNIeH ceMeicTBa.

Tabmuna 1 — [pencraButenu cemeiictBa Amaranthaceae Bo diiope bernaknabt

Ne Bun JKoa0ruvecKas TunuyHbie MECTOOOUTAHUS B
rpynna bernaknaie
1 2 3 4
1 Climacoptera obtusifolia Kceporazopur 3aCOJICHHBIC TIIMHUCTHIC
(Schrenk) Botsch. paBHHHBI
2 Atriplex cana C.A.Mey. lanodur CotoHIIEBATHIE U
KapOOHATHBIC TTOYBHI
3 Arthrophytum bal chaschense 'uncodut-kcepodur | KameHHCTbIC M THIICOHOCHBIE
(lljin) Botsch. TJIATO
4 Arthrophytum betpakdalense ['uncodur-kcepodur |  T'uncoHocHbIE MEOHUCTHIE
Korovin & Mironov (9HIEMUK) PaBHHHBI
5 Arthrophytum subulifolium ['uncodur-kcepodur |  I'uncoHocHbIE MEOHUCTHIE
Schrenk (9HIEMUK) PaBHHHBI
6 Arthrophytum korovinii Botsch | T'unicodur-kcepopur |  ['MIICOHOCHBIE MIEOHUCTHIE
(3HIEMUK) PaBHUHBI
7 | Anabasissalsa (C.A.Mey.) Benth. lanodur COJIOHIIBI U COJIOHYAKH
ex Volkens
8 Anabasis truncata (Schrenk) Kcepodur [I{eOHuCTRIE ¥ KApOOHATHBIE
Bunge TTOYBBI
9 lljinia regelii (Bunge) Korovin Kcepodur KamMeHucThbIie mycThIHUA
10 Hal oxylon aphyllum (Minkw.) Kcepodur [Tecuansle u cynecyaHbie
[ljin YCTBIHH
11 Pyankovia brachiata (Pall.) lanogur 3acoJICHHBIC YYaCTKH
Akhani & Roalson
12 Salsola affinis C.A.Mey. ex Kcepodut KameHucTbie paBHUHBI
Schrenk
13 Salsola nitraria Pall. lanogur Cononvaku
14 SalsolatragusL. PynepanbHbIit Hapymennsie MmectooOuTaHUS
KcepopuT
15 Salsola leptoclada Gand. Kcepodur [IleOHMCTBIC MYyCTHIHA
16 Salsola orientalis S.G.Gmel. Kcepodut I'muHMCTBIE TYCTHIHU
17 Salsola arbuscula Pall. Kcepodur KameHnucTolie CKIOHBI
18 | Salsola arbusculiformis Drobow Kcepodur [1leOHMCTBIC paBHUHBI
19 Petrosimonia brachiata (Pall.) lanogur Cononvaku
Bunge
20 Kalidium caspicum (L.) Ung.- OO6nuraTHbIN Cononvaku
Sternb. rajgohur
21 Kalidium foliatum (Pall.) Moqg. OO6nuraTHbIN Cononvaku
rajjopuT
22 | Kalidium juniperinum Sukhor. & OO6nuraTHbIN 3acoyieHHbIe TOHUKCHHUS
L omon. ranodur
23 Salicornia europaea L. OOmuraTHbIi BrnakHble cojoHYaKH
ranodur
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IIpodondcenue mabauyor 1

1 2 3 4
24 Salicornia perennans Willd. OO6nuraTHbIi Cononyaku
rajour
25 | Halocnemum strobilaceum (Pall.) OO6MraTHbIH CHIIbHO3aCOICHHBIC TTOYBBI
M.Bieb. ragodur
26 | Halogeton glomeratus (M.Bieb.) lanodur 3acoJIeHHbIEC TIMHUCTHIE ITOYBBI
C.A.Mey.
27 Nanophyton erinaceum (Pall.) Kcepodurt- KameHnucreie mnaro
Bunge rUncopuT
28 | Halimocnemisvillosa Kar. & Kir. Kceporazopur CoutoHII€BaThIE ITYCTHIHU
29 | Krascheninnikovia ceratoides (L.) Kcepodur [I{eOHUCTBIE CTENH U ITYCTHIHU
Gueldenst.
30 Bassia prostrata (L.) Beck Kcepodut Kamenuctoie u meOHUCThIC
OYBbI
31 Atriplex sagittata Borkh. PynepanbHbIit Hapymennsie 3acoieHHbIe
ranopur MECTOOOUTaHUS
32 Atriplex sphaeromorpha lljin lamodur CostoH1IEBaTHIC PABHUHBI
33 Chenopodium rubrum L. lanodur BraxkHbIe 3aCOIEHHBIC YUACTKH
34 | Ceratocarpus utriculosus Bluket Kcepodur ' TMHUCTBIC MYCTHIHU
ex Krylov
35 | Girgensohnia oppositiflora (Pall.) Kcepodur ITecyaHO-TTMHUCTBIC MTYCTHIHH
Fenzl
36 Amaranthusretroflexus L. PynepanbHblil BUA Hapymiennsle MmecTooOUTaHUS
37 Suaeda physophora Pall. OO0nuraTHbIf ConoHvaku
ragour
38 Suaeda linifolia Pall. lanogur 3acoJIeHHbBIC TOYBBI
39 Suaeda altissima (L.) Pall. OOnuraTHbIH ConoHuaku
rajiopuT
40 Suaeda salsa (L.) Pall. OOnuraTHbIN ConoHuaku
rajiopuT
41 Suaeda acuminata (C.A.Mey.) lanodur CosoHIIEBaThIC pAaBHUHBI
Moq.
42 Suaeda lehmannii (Bunge) lanodur 3acosieHHbBIE MyCTHIHH
Kapralov, Akhani & Roalson
43 Suaeda prostrata Pall. Tanodur ComoHuyaku
44 Salsola foliosa (L.) Schrad. Kcepodur KameHucThie U rIIMHUCTHIE
Ty CTBIHH
45 Camphorosma lessingii Litv. Kceporanogput ConoH1eBaThie CTEHU U
Ty CTBIHH

Oco0eHHO OKa3aTeabHBIM SABJISCTCS MPUCYTCTBHE OOJBIIIONO YUCIIA BUIOB, TECHO CBSI3aHHBIX
C 3acolieHHbIMH MecTooOuTanusMu. IlpencraButenu pomo Kalidium, Salicornia, Suaeda,
Halocnemum, Petrosimonia u Halogeton mnpenmyIiecTBeHHO NPUYPOYCHBI K COJOHYAKaM |
COJIOHIICBATBIM  TIOYBAM  PAa3JIUYHOM  CTENEeHW MHHepamu3anuu. WX  pacnpocTpaHeHHE
CBHJICTEIbCTBYET O JUIUTEIBHOM CYIIECTBOBAHUH IPOIECCOB COJICHAKOIUICHHS, OMPEICISBIINX
IBOJIIOIUIO PACTUTEIBHOTO MMOKPOBA PETUOHA.

He MeHee BakHOW OCOOCHHOCTBIO SIBJISIETCS BBICOKAs MPEICTABICHHOCTh KCEPODUTHBIX
MOJYKYCTapHUKOB, (DOPMHUPYIOIIUX OCHOBY PaCTUTEIILHOCTH IIEOHUCTHIX MyCThIHb. Beaymyto pob
cpenu HUX UrparoT Buabl poaos Arthrophytum, Anabasis, Nanophyton, Bassia, Krascheninnikovia

38



SPIRAEANTHUS, Ne 3 2026

u Haloxylon. Ot pacteHus OTIIMYAIOTCS BBIPAKECHHON SKOJOTHYECKON CreuaIn3aiueii, BBICOKOM
3aCyX0yCTONYHMBOCTHIO U CIIOCOOHOCTBIO MPOU3PACTaTh Ha O€JHBIX KapOOHATHBIX U TMIICOHOCHBIX
cyOcTparax, r/ie KOHKYPEHIIUS CO CTOPOHBI JPYTUX KU3HEHHBIX (DOPM MUHUMAJbHA.

OcoOblif UHTEpeC MpeAcTaBiIseT MPUCYTCTBUE HECKOJIBKUX Y3KOApeaJbHBIX BUIOB, BKIIOYas
Arthrophytum betpakdalense, Arthrophytum balchaschense, Kalidium juniperinum u Atriplex
sphaeromorpha. Mx pacrpocTpaHeHre OTPaHUYEHO MPEUMYIIECTBEHHO CEBEPHBIMH ITYCTBIHIMHU
Kazaxcrana, yTto mo3BoyisieT paccMmarpuBaTh bernmakaany Kak OAWH U3 COBPEMEHHBIX LIEHTPOB
COXPAaHEHHUS M HBOJIIOLMU CIEIHUATU3UPOBAHHON MycThIHHOW (uiopbl. KoHneHTpanus mogo0HbIX
TaKCOHOB YKa3bIBAaeT Ha JJIUTEIbHYIO T'€0JIOTUYECKYI0 CTAa0MIIBHOCTh TEPPUTOPUU U €€ 3HAYCHHE
Kak pedyruyma IpeBHUX apUIHBIX PACTEHUU.

Crnemyer OTMETHTB, 4YTO cocTaB Amaranthaceae oOTpakaeT MPAKTUYECKH BECh CIEKTP
9KOJIOTUYECKHUX YCIIOBUM, CYIIECTBYIOIIMX B mpenenax bernaknansl. 31ech OJHOBPEMEHHO
MPEJICTABICHBl THUIIHMYHBIC THUICO(UTHI, KaIblIe(UThl, TaIOPUTHI, NCAaMMO(DHUTHEI W KCEPOPUTHI,
3aHMMAIOIME pa3iinuHble 3Kojormdyeckue HuUmM. [lomobHOe pazHOOOpasue CBUACTEIBCTBYET O
BBICOKOW  JaHAIIAQTHOM  HEOJHOPOJHOCTH  PErMoHa ©  3HAYUTEIBHOM  pa3HooOpa3uu
MECTOOOWTaHUN, CHOPMHPOBABIIMXCS B PE3yJbTaTe CIOXKHOW TI'EOJOTUYCCKOW HCTOPHH
TEPPUTOPUHU.

BriBoabI

Takum oOpa3om, COBpeMEHHOE pa3HOOOpa3ue mpejacTaButeseil cemeilictBa Amaranthaceae B
bermaknane sBISETCS CIEACTBHEM COBMECTHOTO JEHCTBUS HECKOJBKUX (DAaKTOPOB: IPEBHETO
BO3pacTa JNaHAmA(TOB, IIUPOKOTO PACHPOCTPAaHEHUs KAapOOHATHBIX M TUIICOHOCHBIX IOPOJ,
BBICOKOM CTEIMEHU 3aCOJEHHS I0YB, PE3KO KOHTHHEHTAJbHOIO KJIMMAaTa W MPOAOJIKUATEIIBHOU
W3OJISIIIUM  CEBEPHBIX IMYCTHIHHBIX 3KOCHUCTeM. VIMEHHO coueTaHHe STUX YCIOBUH 00ecrneynsio
coXpaHeHHE OOJIBIIOTO YHCIIA CICHHAIM3UPOBAHHBIX BHJAOB U crenano bermakmany ogHum u3
BXHEHIIINUX IIEHTPOB pa3HOOOpa3ust MycThIHHOHN Guopsl LlenTpanpHON A3un.
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Abstract: The General Directorate of Nature Conservation and National Parks (DKMP) of Tirkiye was
reclassified by Presidential Decree No. 175 (Official Gazette, 28 December 2024) from a central ministerial unit to an
affiliated public entity with legal personality and a special budget under the Ministry of Agriculture and Forestry. This
structured review examines (i) the historical development and current organizational structure of DKMP; (ii) the legal
framework of the seven national protected area (PA) designations administered by DKMP, their distinction from
international designations (Ramsar Sites) and conservation-planning tools (Key Biodiversity Areas, KBAS), and their
indicative correspondence with [IUCN management categories; and (iii) management effectiveness challenges identified
in the literature. The review draws on 36 sources, including 20 peer-reviewed journal articles, together with legislation,
official statistics and international guidance. At a common reporting date (end of 2023), the seven DKM P-administered
designations comprised 646 sites with a gross area of 3.21 million hectares; because protection statuses overlap, gross
areas cannot be summed to estimate coverage. Official overlap-corrected figures for all national designations indicate
that approximately 7.8% of Tiirkiye's land area and 6.0% of its marine area were protected in 2023, well below Target 3
(30x30) of the Kunming—Montreal Globa Biodiversity Framework (KM-GBF). Governance complexity, overlapping
legal mandates, the absence of site-level IUCN category assignment, weak ecological connectivity and the lack of
systematic management effectiveness evaluation are the primary structural problems identified. Recommendations
address site-level ITUCN assessment, KBA-informed gap analysis, representativeness and connectivity, management
effectiveness evaluation, transparent PA statistics and inter-agency coordination.

Keywords. DKMP; protected areas; national parks; I[UCN management categories; Key Biodiversity Areas; KM-
GBF Target 3; nature conservation; Tiirkiye.

TYPKUSAHBIH TABUFATTBI KOPFAY K9HE YJITTBIK TAPKTEP BAC
BACKAPMACBI: HTHCTUTYTTBIK K¥YPbBUUIBIMbI, KOPFAJIATBIH TABUT'
AYMAKTAPIABIH CAHATTAP® )KOHE BACKAPY TUIMALJIITT

Anparna: TypkusaelH TaOuraTTel KOpray KoHe YWITTHIK mapkrep Oac O6ackapmackl (DKMP) IMpesunentriyg Ne
175 Xapneireivern (Pecmu razet, 2024 KpUFBl 28 JKENTOKCAH) MUHHUCTPIIKTIH OPTANBIK OeiMIIeciHeH AYBUT jKOHE
OpMaH IIapyamIbUIBIFEI MHHHUCTPIITIHE KapacThl 3aHOel TYIFa MopTeOeci Oap koHe apHalbBl Oromkeri Oap
BEJIOMCTBOJIBIK OAaFbIHBICTHI MEMJICKETTIK MeEKeMe OOJNBIN KalTa KYpbulbl. By KypbUIBIMABIK IIOdyAa Kemeci
Macedenep KapacToipbiiaasl: (1) DKMP-HIH Tapuxu 1aMmysl MeH Ka3ipri YHbIMABIK KypbuUibiMbl; (1)) DKMP ky3biperine
KipeTiH KopramaTelH Taburum aymakrapaslH (KTA) oxeTi YITTBIK CaHATBIHBIH KYKBIKTBIK HETi3Zepi, OJapibIH
XaNbIKapanelK canattapaan (Pamcap cynbl-0aThmakTel —ajgKamTapbl) JKoHE TaOWUFATThI KOpFAyAbl JKocmapiay
KypannapeHan (Herisri 6mooprtypminik aymakrapsl, HBA) alisipmamsuieirsl, coHmai-ak onmapasiH XTKO (IUCN)
Oackapy caHaTTapblHa OOJDKaMIbl COWKecTiri; oHe (iii) omebuwerrepae aHBIKTANFaH OacKapy THIMIUITIHIH ©3€KTi
macenenepi. oy 36 nepekkesre, coHbIH imriHae 20 peneH3usUIaHFaH JKypHaJl MakalachblHa, COHIAl-aK 3aHHAMara,
peCMH CTaTHCTHKara >XOHE XallbIKapallblK HYCKayJBIKTapFa HerizfenreH. bipsiHrail ecenTimik KyHiHe coiikec (2023
KbULABIH coHbl), DKMP GackapysIHnars! xeTi caHaT skannsl (OpyTTo) ayaansl 3,21 MUIIIIMOH reKTappl KypanTeiH 646
HBICaHIIBl KaMTBIIbI; KOpFay MopTeOernepiHiH e3apa KabaTTacyblHa OaiyIaHBICTBI JKaJIbl KAMTYbl Oarajnay yIIiH Oy
ayJaHaapIbl JKail FaHa Kocyra OonMaiibl. Bapiblk ynTTBIK caHaTTrap OoOMBIHIIA KadaTTacynapAbl €CKepe OTBIPHII
Ty3eriireH pecmu aepekrep 2023 kpuibl TYPKUSHBIH KYpJBIKTHIK ayMarblHBIH 11amMameH 7,8%-bI jkoHE TeHI3
akBaTOpUSACHIHBIH 6,0%-bI KOprayFa anblHFaHbIH Kepcerendi, Oyn KynpMuH-MoHpeans »xahaHABIK OHOSPTYPIIIIK
6armapnamaceinbiy (KM-GBF) 3-mi Makcateinan (30x30) aiitapisikrait ToemeH. backapyablH KypJemiIiri, 3aHibl
eKineTTikTepAiH Oip-OipiH Kaiftamaysl, »ekenereH HbicaHmap nAeHreiiinge XTKO canarrapbiHbIH —Oepinmeyi,
SKOJIOTHSUTBIK OaMTaHBICTBIH QJICI3MIT1 koHE OacKapy THIMIUITIH Xy#elni OaraiayblH KOKTHIFBI aHBIKTAJFAH HETi3Ti
KYPBUIBIMIBIK Macesenep Oombim Tabbutansl. ¥ cbiabicTap kekenereH KTA nenreiiinme XTKO omictemeci GoiibrHima
Oaramay okyprizyre, HBA gepekrepi HeTi3iHAe ONKBUIBIKTapIAbl TaljayFa, ayMakTapIblH OKUIIUII MeH
OailTaHBICTHUTBIFBIHA, OacKapy THIMIUIITiH Oaranayra, KTA OOWBIHINA allIBIK CTATUCTHKAFa XOHE BEIOMCTBOAPAIBIK
yitnectipyni skakcapTyFra OarbITTaJIFaH.
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Tyiiin ce3nep: DKMP; xopranarein Taburu aymaxrap; yiIrTeik mapkrep; XTKO 6Gackapy canarrapsl; Herisri
Ouoaprypuinik aymakrapsl; KM-GBF 3-mi Makcatsr; Taburattsl Kopray; Typkust.

I''TABHOE YIIPABJIEHUE OXPAHBI ITPUPO/1bl 1 HAIIMOHAJIBHbBIX ITAPKOB
TYPUUU: THCTUTYHUOHAJIBHAS CTPYKTYPA, KATEI'OPUHU OXPAHAEMBIX
INPUPOJHBLIX TEPPUTOPUU U DPPEKTUBHOCTD YIIPABJIEHUSA

AHHoTaunusi: [7aBHOe ympaBieHHE OXpaHBI NPHUPOAB M HanuoHAIBHBIX mapkoB (DKMP) Typuomm yxasom
Ipesunenra Ne 175 (OdummansHerii BecTHHK, 28 aexadps 2024 roma) Obuto TpeoOpa3oBaHO W3 IEHTPAIHHOTO
MOJIpa3/ie/IeHNs] MUHUCTEPCTBA B MOABEJOMCTBEHHOE IOCYAapCTBEHHOE YUPEXKIEHHE CO CTaTyCOM IOPUANYECKOro JIHMLA
U CIIEIMANBHBIM OI0/DKETOM NpH MHHHCTEPCTBE CEJILCKOTO M JIECHOTO XO3siicTBa. B IaHHOM CTpyKTypHpOBaHHOM
0030pe paccMaTpuBaroTcs: (1) HICTOPUYECKOE pa3BUTHE M TEKyIlas opranusannoHHas ctpykrypa DKMP; (ii) mpaBoBas
0aza ceMU HallMOHAJIBHBIX KAaTErOpUil oxpaHseMbIX npupoaHbix tepputopuii (OI1T), Haxonsmuxcs B Benennn DKMP,
UX OTIMYHE OT MEXIyHapOAHBIX Kareropuit (Pamcapckue yroabs) 1 HHCTpYMEHTOB IJIAHUPOBAHUS OXPaHbI IPUPOJIBI
(KiroueBble opHHUTONOrHYecKue/6nopazHooOpasusie Tepputopun, KBT), a Takke UX OpHEHTHPOBOYHOE COOTBETCTBUE
kareropusiM ynpasieauss MCOIL; u (iii) mpoOieMsr 3 GEKTHBHOCTH yTIpaBICHUS, BRIABICHHEIEC B uTepaType. O030p
ommpaercss Ha 36 HMCTOYHHUKOB, BKIIouas 20 pereH3UpyeMBIX >KYypHAIBHBIX CTaTeil, a Takke 3aKOHOAATEIbCTBO,
oHIMaTbHYI0 CTAaTHCTHKY W MEXIyHapoIHbIe pyKoBoAcTBa. Ha eamHyio oTueTHylo naty (komen 2023 roma) cemb
kareropuit oy ynpasineaueM DKMP Bxrouanu 646 00bekToB 00mieit (OpyTro) miomansio 3,21 MHIUIHOHA TEKTApOB;
13-3a HAJIOKCHUS OXPAHHBIX CTaTyCOB 3TH IUIOMIAIN HENb3s CyMMHUPOBATh ISl OLEHKH 001ero oxsara. OdunuaasHbe
JTaHHbIE, CKOPPEKTUPOBAHHBIE C yUETOM HAJIOKEHHH, [ BCEX HAI[MOHAJIBHBIX KaTETOPUH IMOKa3bIBalOT, uTo B 2023
ToJy MOJ OXpaHO! HaxoauiIoch mpuMepHo 7,8% cyxomyTHol Teppuropun Typrun u 6,0% e€ MOpckoil akBaTOpUH, YTO
3HaumtenbHo Hike Llemn 3 (30x30) KynbmunHcko-MoHpeanbckoil rio0anbHOW paMOYHOW NporpaMMmbl B 00JIacTH
ouopaszunoobpasuss (KM-GBF). CrnoxHocTh ymOpaBieHHs, IyOJHUPOBaHUE 3aKOHHBIX MOJHOMOYHIA, OTCYTCTBHE
npucBoeHHbIX Kateropuit MCOII Ha ypoBHE KOHKPETHBIX OOBEKTOB, cliabasi SKOJOrn4ecKasi CBI3HOCTh U OTCYTCTBHE
CHUCTEMaTHYeCKOi OlEeHKH S((GEKTUBHOCTH YIPABICHUS SBIAIOTCS OCHOBHBIMH BBIABICHHBIMH CTPYKTYPHBIMHU
npobimemamu. Pexomennmamum kacatorcs omeHkH 1o meroposiorun MCOII wHa ypoBre otaenpHbix OIIT, anammsa
npobenoB Ha ocHoBe AaHHBIX O KBT, pempe3eHTaTMBHOCTH M CBSI3HOCTH TEpPPUTOpHUil, ONEHKH 3(GPEKTUBHOCTH
yrpasiieHus, npo3paunoil cratuctuku OIIT u MexBeOMCTBEHHOM KOOpAUHALIMH.

KnatoueBbie ciaoBa: DKMP; oxpaHsemble NpHpOAHBIE TEPPUTOPHH; HAIMOHAIBHBIE MApKH; KaTEroOpuu
ynpasienuss MCOIT; KiroueBbie 6nopasnoodpasusie Tepputopun; Liens 3 KM-GBF; oxpana npuponsr; Typrms.

1. Introduction

Protected areas (PAs) are the primary tool for in situ biodiversity conservation. The
International Union for Conservation of Nature (IUCN) defines a protected area as “a clearly
defined geographical space, recognized, dedicated and managed, through legal or other effective
means, to achieve the long-term conservation of nature with associated ecosystem services and
cultural values” [19]. National PA systems are evaluated against this definition. [UCN management
categories (la-V1) are assigned according to the primary management objectives of each individual
site, not according to the name or legal designation under which the site is established [19,31].

Tiirkiye falls almost entirely within three of the 34 global biodiversity hotspots recognized at
the time of Sekercioglu et al.’s review: the Caucasus, Irano-Anatolian, and Mediterranean [2]. Of
the more than 9,000 native vascular plant species then known (the true number probably
approaching 10,000), at least 3,022 (33%) are endemic, and the fauna has been estimated at about
80,000 species [2]. Despite this biological wealth, Sekercioglu et al. [2] documented a conservation
crisis driven by unchecked urbanization, dam construction, wetland drainage, poaching, and
excessive irrigation. Kaya and Raynal [1] had earlier identified biogeographic representation gaps
in Tiirkiye’s PA network, noting the intersection of biodiversity and forestry management.

Tiirkiye’s PA system is administered mainly by DKMP, restructured in December 2024 as an
affiliated public entity by Presidential Decree No. 175 (Official Gazette No. 32766, 28 December
2024) [34]. The lega framework rests on National Parks Law No. 2873 (1983), Land Hunting Law
No. 4915 (2003), and Environment Law No. 2872 (1983), supplemented by international
obligations under the Ramsar (in force for Tiirkiye since 1994), Bern (ratified 1984), and CITES
(acceded 1996) conventions, and the Kunming-Montreal Globa Biodiversity Framework (KM-
GBF, December 2022) [22]. Further area-based designations, notably Special Environmental
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Protection Areas (OCK) and natural sites, are administered by the Ministry of Environment,
Urbanization and Climate Change [30].

Severa studies have identified governance complexity as a central obstacle to effective PA
management in Tirkiye. Atmis and Cil [3] placed Tiirkiye within the Pan-European sustainable
forest management framework; Elvan and Birben [10,11] demonstrated progressive but incomplete
alignment with international conservation conventions; Caliskan et al. [6,7] examined the tension
between economic pressures and ecological sustainability in forestry governance. Eken et al. [4]
identified 303 globally important Key Biodiversity Areas (KBAS) covering about 26% of the
country and found water-development projects (dams, irrigation and drainage) to be the main threat
to them. KBAs are identified with a standardized scientific method [32] and do not, by themselves,
confer any legal protection.

This article makes five contributions to the literature: (1) it provides an early synthesis of
DKMP’s 2024 reorganization in the academic literature; (2) it distinguishes national legal PA
designations from international designations and conservation-planning tools, and assesses the
indicative correspondence of each national designation with [IUCN management categories; (3) it
reconciles the PA statistics in circulation by stating their scope, reporting date and treatment of
overlapping designations, (4) it integrates ecosystem-service, governance, and conservation-
effectiveness findings from 36 sources; and (5) it proposes evidence-based policy recommendations
within the KM-GBF Target 3 framework that extend beyond area coverage.

2. Materialsand Methods

2.1. Review Design and Literature Search

This study is a structured narrative review. It does not follow a systematic-review protocol
(e.g., PRISMA) and does not claim exhaustive retrieval of the literature. Literature was searched in
Web of Science Core Collection, Scopus, and Google Scholar using the query (“DKMP” OR
“nature conservation” OR “national park” OR “protected area”) AND (“Turkey” OR “Tiirkiye”),
limited to publications from 2015 to 2026; the searches were last updated in April 2026. The search
was supplemented with backward and forward citation tracking of key anchor papers (Sekercioglu
eta., 2011 [2]; Kaya & Raynal, 2001 [1]; Elvan & Birben, 2021 [10,11]) and with targeted retrieval
of legidation, official statistics and international guidance documents from DKMP, the Ministry of
Environment, Urbanization and Climate Change, IUCN and the CBD. Retrieved records were
screened by title and abstract and then in full text. Sources were included if they (i) were peer-
reviewed journal articles, official reports or statistics, legisation, or international guidance
documents; (ii) directly addressed PA governance, legal frameworks, ecosystem services, or
biodiversity conservation in Tiirkiye, or provided international standards applied in the analysis
(IUCN categories, KBA standard, KM-GBF); and (iii) were available in English or Turkish.
Sources were excluded if they dealt with a single species or site without a governance or PA-system
dimension, or if the full text was not accessible. Pre-2015 works were retained only where they
remain the primary source for a topic. The fina corpus comprises 36 sources. 20 peer-reviewed
journal articles, 9 books, guidelines or international reports, and 7 legidative instruments or official
statistical sources.

2.2. Data Sources

Quantitative PA statistics (number of sites and area by designation) were taken from the
DKMP Nature Conservation Status Report 2023 [30], the most recent official source that reports,
for one reporting date, both designation-level statistics and an overlap-corrected (“single-surface™)
total in which areas holding more than one protection status are counted only once. All statisticsin
Table 1 therefore refer to the end of 2023. Sites designated after that date (e.g., national parks
proclamed in 2025 and the two marine national parks proclamed in August 2026 [36]) are
mentioned in the text but are not added to the 2023 totals. Coverage percentages are expressed
relative to the land area (77,997,582 ha) and marine area (46,200,000 ha) used in [30]; terrestrial
and marine percentages are reported separately and are never summed, because they refer to
different reference areas. Gross areas (the arithmetic sum of designation areas) are used only to
describe the size of individual designations, not to express coverage, because a single site may
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simultaneously hold several national and international statuses. The World Database on Protected
Areas (WDPA, 2025) and the Environmental Indicators Database of the Ministry of Environment,
Urbanization and Climate Change [23] were used for cross-checking. Correspondence with [TUCN
categories was assessed against the IUCN guidelines [19,31] and the FAO guidelines for
establishing protected areas in Tiirkiye [20]. Organizational structure information was extracted
from Presidential Decree No. 175 (Official Gazette No. 32766, 28 December 2024) [34].

2.3. Conceptual Distinctions

Four kinds of concepts are kept separate throughout this review. (1) Nationa legal PA
designations are categories created by domestic legislation that establish a legally binding
protection regime (e.g., national park, nature reserve, wildlife development area). (2) International
designations are listings under international agreements, such as Ramsar Sites under the Ramsar
Convention; they create reporting and wise-use obligations, but protection on the ground depends
on the underlying national designation(s), and a Ramsar Site is neither a national legal category nor
an I[UCN management category. (3) Conservation-planning tools, such as Key Biodiversity Areas
(KBAS), identify sites of particular importance for biodiversity using standardized scientific criteria
[32]; they have no legal status of their own and can be safeguarded through various measures,
including PA designation, other effective area-based conservation measures (OECMs), spatial
planning and environmental impact assessment. (4) IUCN management categories (Ia-V1) describe
the primary management objective of an individual site and should be assigned site by site
following the IUCN assignment procedure [19,31]; they cannot be inferred from the legal
designation alone. Accordingly, the correspondence between national designations and [UCN
categoriesis expressed here as the closest likely (indicative) correspondence, not as equivalence.

2.4. Scope and Limitations

This is a structured review article; no new primary field data were collected, and no spatia
overlay (GIS) analysis was performed by the authors: overlap-corrected figures are taken from the
officia source [30], and statistics for sites designated after 2023 are not overlap-corrected. Because
record counts at each screening stage were not logged, the selection procedure cannot be reported as
a PRISMA flow diagram, and database and language restrictions may have led to relevant studies
being missed. The anaysis focuses on terrestrial PAs. Marine and coastal PA governance, while
referenced, is not evaluated in depth. Some older foundational references (e.g., Kaya & Raynal,
2001 [1]; Ekim et a., 2000 [18]) were retained for historical context where no more recent
equivalent exists.

3. Results

3.1. Ingtitutional History and the 2024 Reor ganization

3.1.1. Historical Evolution

DKMP’s institutional roots go back to 5 February 1958, when Yozgat Camligi was proclaimed
Tiirkiye’s first national park and a national parks unit was established within the General
Directorate of Forestry. Over the following six decades, the unit moved through several ministeria
homes: it became the General Directorate of National Parks and Hunting (1968), was downgraded
to a departmental unit under the Ministry of Agriculture, Forestry and Rural Affairs (1982-1991),
and then went through successive re-elevations under the Ministries of Forestry, Environment and
Forest, and Forest and Water Affairs, before settling within the current Ministry of Agriculture and
Forestry [28]. Atmis and Cil [3] noted that this administrative instability weakened both
institutional memory and budget continuity in forestry and PA management.

Caligskan et al. [6,7] provide relevant context: their analyses of Tiirkiye’s forest governance
document how legidlative changes since 2003 incrementally reconfigured the balance between
conservation and resource extraction within public forests, shaping DKMP’s operational mandate in
the process.

3.1.2. December 2024 Reorganization

Presidential Decree No. 175 (dated 27 December 2024; Official Gazette No. 32766, 28
December 2024) [34] reclassified DKMP from a central ministerial service unit to “an affiliated
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public entity with legal personality and a special budget” under the Ministry of Agriculture and
Forestry (Figure 1). The special-budget status was formalized when DKMP was added to Schedule
(1) of Public Financial Management and Control Law No. 5018 by a law published in the Official
Gazette on 14 July 2025, and the Constitutional Court rejected an annulment action against the
relevant provisions of Decree No. 175 on 3 June 2025 (E.2025/49, K.2025/120). Nationa Parks
Law No. 2873 was subsequently amended by Law No. 7576 (Officia Gazette, 19 March 2026)
[35], which revised the rules on planning, permits for private persons and entities, and sanctions in
areas under the Law, and created the post of hunting and nature protection officer. Together, these
instruments give DKMP autonomous budget authority, the capacity to enter contracts
independently, and greater flexibility in personnel management. New or reinforced internal units
include a Wildlife and Nature Conservation Department with an explicit veterinary medicine
mandate and a dedicated Wetlands Department, which responds to a long-standing governance
problem identified by Elvan and Birben [10]: placing wetland management under an agriculture-
dominated ministry created institutional conflicts of interest that hampered Ramsar implementation.

Figure 1, DEMP Organisationol Structure after the Decemleer 2024 Roorganksathon
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Figure 1. Organizational structure of the DKMP Directorate General following the December 2024 Presidential
Decree. Source: Presidential Decree No. 175 [34]; DKMP [28].

3.2. Protected Area Designations. Legal Framework and Indicative [UCN
Correspondence

3.2.1. National Legal Framework

Tiirkiye’s PA legal architecture under DKMP rests on three primary instruments: (1) National
Parks Law No. 2873 (1983; most recently amended by Law No. 7576 in 2026 [35]), which defines
(Article 2) and regulates national parks, nature parks, nature monuments, and nature reserves; (2)
Land Hunting Law No. 4915 (2003), which establishes Wildlife Development Areas (YHGS); and
(3) Environment Law No. 2872 (1983), which governs wetland protection together with the
Wetlands Conservation Regulation (2014), under which nationally and locally important wetlands
are recognized (Table 1). Other national designations fall outside DKMP: Special Environmental
Protection Areas (OCK; Environment Law No. 2872) and natural sites (Law No. 2863 on the
Conservation of Cultural and Natural Property) are administered by the Ministry of Environment,
Urbanization and Climate Change, while protection forests, gene-conservation forests and similar
categories under Forest Law No. 6831 are administered by the Genera Directorate of Forestry
(OGM) [30]. International obligations arise from the Ramsar Convention [10], the Bern Convention
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[11], CITES[26], and the KM-GBF [22]. Table 1 separates national legal designations administered
by DKMP (Panel A), international designations (Panel B) and national designations administered
by other agencies (Panel C), all at a common reporting date (end of 2023); Figure 2 shows the
distribution of the DKM P-administered designations by number of sites and area.

Elvan, Birben and Unal [11] found, using a four-point scoring chart, that the compliance of
Tiirkiye’s wildlife legislation with the Bern Convention rose from 17% to 74% between accession
(1984) and 2019; their analysis of 47 Council of State decisions (1984-2019) showed that decisions
explicitly citing the Convention more often produced positive ecological outcomes (87.5% versus
66%). Elvan and Birben [10] assessed Ramsar Convention effectiveness against Turkish legislation
and judicia decisions, finding measurable progress in legislation while noting that local community
consultation remains systematically inadequate. Velioglu and Elvan [15] provide a historical
analysis of wildlife legislation across Ottoman and Republican legidlative periods, documenting the
continuity in Tirkiye’s conservation law tradition. Elvan, Arslangiindogdu and Birben [12]
examined the legal framework for conserving migratory birds within the wetland network and
identified several international legal compliance gaps.

Table 1. Tiirkiye’s protected area designations at a common reporting date (end of 2023): legal basis, number of sites,
gross area and closest likely I[UCN management category.

Designation Legal basis Number | Grossarea Closest likely TUCN category
of sites (ha) (indicative) #
Panel A. National legal designations administered by DKMP
National Park Law No. 2873, Art. 2(a) 48 909,158 I
Nature Park Law No. 2873, Art. 2(b) | 266 108,036 V (site-dependent)
Nature Monument Law No. 2873, Art. 2(c) | 110 8,356 I
Nature Reserve (TKA) Law No. 2873, Art. 2(d) |31 46,453 la(Ib possible)
Wildlife Development Area | Law No. 4915 85 1,165,448 IV or VI only where extractive
(YHGS) uses are excluded; otherwise not
assignable ®
Nationally important wetland | Law No. 2872; Wetlands | 59 869,697 Site-dependent (1V or V)
Conservation Regulation
(2014)
Locally important wetland Law No. 2872; Wetlands | 47 107,021 Site-dependent (IV or V)
Conservation Regulation
(2014)
Subtotal, Panel A (gross) © — 646 3,214,169 —
Panel B. I nternational designation (overlaps with Panels A and C; not additive)
Ramsar Site Ramsar Convention (in 14 184,487 Not applicable (international
force for Tiirkiye since designation)
1994)
Panel C. National designations administered by the Ministry of Environment, Urbani zation and Climate Change
Specia Environmental Law No. 2872, Art. 9 19 3,832,960 Site-dependent (mostly V or VI,
Protection Area (OCK) or not assignable)
Natural site (Dogal Sit) Law No. 2863 3,962 2,854,906 Site-dependent (by protection
grade)
Overlap-corrected (single-surface) total of all national designations, including OGM forest protection categories “:
8,815,169 ha, of which land 6,060,270 ha (7.77% of land area) and sea 2,754,899 ha (5.96% of marine area).

« Indicative only: IUCN categories must be assigned site by site according to primary management objectives [19,31];
see Table 2. ® Mining has been permitted in YHGS since Law No. 5995 (2010) [2]; sites where extractive uses occur
must first be shown to meet the IUCN protected-area definition. < Gross areas are arithmetic sums that include overlaps
between designations, they must not be used to estimate coverage. < Includes Panels A—C, Ramsar Sites and OGM
categories (protection forests, urban forests, gene-conservation forests, seed stands and seed orchards), with overlaps
removed by the Ministry of Agriculture and Forestry; percentages refer to a land area of 77,997,582 ha and a marine
area of 46,200,000 ha. Source: DKMP Nature Conservation Status Report 2023 [30] .
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Figure 2. DKMP-administered protected area designations (Table 1, Panel A): distribution by category in terms of (a)
number of sites and (b) gross area (thousand ha), end of 2023. Ramsar Sites are not shown because they overlap with national
designations. Source: DKMP [30].

3.2.2. National Park (closest to lUCN Category I1)

National Parks (Milli Park) are Tiirkiye’s highest-profile PA designation. Law No. 2873,
Article 2(a), defines them as natural and cultura areas of national and international rarity with
outstanding scientific, aesthetic, and recreationa value; establishment requires a Presidential
Decision. The network grew from asingle site in 1958 to 48 sites covering 909,158 ha by the end of
2023 [30]. Later proclamations raised the number to 50 by May 2025, when Geben Valley
(Kahramanmaras) was proclaimed, and to 52 in August 2026, when Tirkiye’s first two marine
national parks, Fethiye-Kas (2,170,603 ha) and North Aegean (174,214 ha), were proclaimed [36];
these post-2023 sites are not included in the 2023 statisticsin Table 1.

The legal objectives of national parks correspond most closely to IUCN Category 11, athough
no site-level category assignment has been published. Sekercioglu et al. [2] described many of
Tirkiye’s PAs as practically “paper parks”, generally surrounded by agriculture and human
settlements and isolated from one another. Kaya and Raynal [1] identified biogeographic
representation gaps: semi-arid steppe and inner Anatolian grassland biomes are substantially under-
represented. Elvan et al. [17] found that Tiirkiye’s forest-fire legislation only partially meets FAO
criteria, which has implications for fire-prone national parks; Sari et al. [24] mapped high fire
danger across the Antalya region, where several PAs are located. Vatandaslar et al. [8] compared
sustainability language in Turkish and US public forest management plans and found that
biodiversity and ecosystem-service considerations appear in Turkish plans but are inconsistently
applied.

3.2.3. Nature Park (closest to |lUCN Category V)

Nature Parks, defined in Law No. 2873, Article 2(b), as areas with outstanding plant cover,
wildlife, and geomorphological features permitting recreational activities including hunting, fishing,
water sports, and camping, form the most numerous category, with 266 sites covering 108,036 ha at
the end of 2023 [30]. Their management objectives correspond most closely to IUCN Category V
(Protected Landscape/Seascape), which alows more human use than Category II; sites with
intensive recreational infrastructure require case-by-case assessment of whether they meet the
IUCN protected-area definition. Elvan, Yildirnm and Birben [27] studied the governance of
Istanbul’s nine Belgrad Forest nature parks and found that public participation in planning was
procedurally inadequate, with affected communities systematically excluded from key decision-
making steps.

3.2.4. Nature Reserve (closest to IUCN Category | a)

Law No. 2873, Article 2(d), defines Nature Reserves as areas requiring absolute protection,
restricted exclusively to scientific and educational use, that contain rare, threatened, or disappearing
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ecosystems and species. With only 31 sites covering 46,453 ha [30], this is Tiirkiye’s most strictly
protected category, and its legal objectives are closest to IUCN Category Ia. Sekercioglu et al. [2]
note that their small size and isolation limit landscape-scale ecological processes. Basak et al. [14],
in their national-scale review of ecosystem services studies in Tiirkiye, found that Nature Reserves
appear rarely in ecosystem-service assessments, reflecting both restricted access and scarce baseline
monitoring data.

3.2.5. Nature Monument (closest to |UCN Category [11)

Nature Monuments (Law No. 2873, Article 2(c)) are natural formations of scientific value
produced by natural phenomena. The 110 sites designated by the end of 2023 covered only 8,356 ha
[30], and their objectives correspond most closely to IUCN Category Il (Natura Monument or
Feature). Their ecological function is limited by small size. Spatial overlap between a Nature
Monument and a KBA does not by itself mean that the monument designation protects the species
and ecosystems for which the KBA was identified [32].

3.2.6. Wildlife Development Area (IUCN correspondence conditional)

Wildlife Development Aresas, established under Law No. 4915 (2003), aim to improve habitat
quality for wildlife by creating conditions for sheltering, feeding, and reproduction. With 85 sites
and 1,165,448 ha [30], YHGS are the largest DKM P-administered category by area. Their habitat-
and species-management objectives correspond most closely to IUCN Category IV, or to Category
VI where sustainable use of natural resources is a primary objective. However, Law No. 5995
(2010), which amended Mining Law No. 3213, opened Wildlife Development Areas to mining, and
Law No. 6094 (29 December 2010) alowed hydroelectric plants in protected areas [2]. Where such
extractive uses are permitted and take place, it must first be established whether the site still meets
the IUCN definition of a protected area, i.e., whether nature conservation remains its primary
objective, before any category is assigned [19,31]; sites that fail this test should not be reported as
protected areas in any IUCN category. Category VI does not resolve the problem, because it is
reserved for low-level, non-industrial resource use compatible with nature conservation [19]. This
regulatory erosion, an example of the policy-implementation gap examined by Caliskan et al. [6,7],
remains a major concern. Mékela et al. [16] provide a relevant international benchmark, showing at
national scale in Finland that forest management choices generate substantial trade-offs between
carbon sequestration and biodiversity, trade-offs relevant to multi-use management of YHGS in
Tiirkiye.

3.2.7. Wetlands (national designation) and Ramsar Sites (international designation)

The Ramsar Convention has been in force for Tiirkiye since 1994, and 14 Wetlands of
International Importance covering 184,487 ha have been designated [30]. Ramsar listing is an
international designation, not a nationa legal category or an IUCN management category: the
protection regime of each Ramsar Site derives from the Wetlands Conservation Regulation and
from any other national designation covering the site. Ramsar Sites therefore overlap with national
designations and are not added to national totals (Table 1, Panel B). Under domestic law, 59
nationaly and 47 localy important wetlands were recognized at the end of 2023 [30]. Elvan and
Birben [10] found that Ramsar Convention influence on Turkish legislation is measurable but that
community participation remains a persistent deficit. Elvan, Arslanglindogdu and Birben [12]
identified gaps in the integration of the Ramsar, Bonn, and EU Birds Directive frameworks for
conserving migratory water birds. Tulukcu Yildizbas et al. [13] found Turkish legislation to be
about 71% compatible with the Bucharest Convention on the protection of the Black Sea against
pollution, but noted that the Convention has had virtually no influence on court decisions, a finding
relevant to the governance of coastal wetlands.

3.3. Historical Expansion of the Protected Area Network

The PA network has expanded considerably since 2000, driven mainly by YHGS
proclamations and the growth of Nature Parks (Figure 3). Eken et a. [4] identified 303 globally
important KBASs covering about 26% of Tiirkiye; quantifying how much of this KBA area lies
within legally designated PAs, and under which management regimes, requires a spatial overlay of
KBA boundaries with overlap-corrected PA boundaries, which has not yet been published. Kaya
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and Raynal [1] and Ekim et al. [18] remain the foundational baseline references for understanding
what was present before the expansion began.
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Figure 3. Historical expansion of Tiirkiye’s protected area network, 1958-2024. Source: DKMP (2025); Sekercioglu et
al. [2]; Kaya & Raynal [1]; Atmus & Cil [3].

3.4. Indicative Correspondence with lTUCN Management Categories

IUCN categories are defined by the primary management objectives of individual sites rather
than by the legal designation under which a site is established [19,31]. A national designation can
therefore indicate only the category to which its sites are likely to correspond; actual assignment
requires site-level assessment of management objectives, zoning and permitted uses, with the
primary objective applying to at least three-quarters of the site area [19]. Table 2 summarizes the
closest likely correspondence for each national designation and the conditions under which it would
hold. Correspondence is most straightforward for nature reserves (1a), nature monuments (111) and
national parks (I1), and most problematic for YHGS, whose legal framework permits mining, and
for multi-purpose designations such as OCK and lower-grade natural sites, whose management
objectives vary widely between sites. Atmis (as cited in Elvan & Birben [11]) attributed TUCN
misalignment to overlapping protection statuses and governance fragmentation. FAO [20] notes that
Tiirkiye’s multiplicity of designations, while domestically coherent, creates ambiguity in
international reporting to the WDPA.

Table 2. Indicative correspondence between national protected area designations in Tiirkiye and [UCN management
categories, and the conditions under which the correspondence would hold.

Designation Closest likely lTUCN Conditions/ caveatsfor site-level assignment
category

Nature Reserve (TKA) la(lb for large sites of Access restricted to science and education; effective
wilderness character) enforcement of the absol ute-protection regime.

National Park I Ecosystem protection as primary objective over >75% of the

area; recreation and visitor infrastructure confined to zones;
no extractive use.

Nature Monument Il Management focused on the specific natural feature; small
size limits wider ecological function.
Nature Park V (Il or VI for somesites)  Depends on the intensity of recreational, hunting and

infrastructure use; sites where recreation is the primary
objective may not meet the I[UCN protected-area definition.
Wildlife Development Area  IV; VI only for low-level, Only where mining (Law No. 5995, 2010) and hydropower
(YHGS) non-industrial resourceuse  (Law No. 6094, 2010) are excluded or demonstrably absent;
otherwise the IUCN protected-area definition must be tested
first and the site may not qualify.
Nationally / locally important |V or V (site-dependent) Absolute-protection zones may correspond to 1V; buffer and

wetland ecological-impact zones permitting agriculture and
settlement do not meet category IV objectives.
Specia Environmental V or VI, or not assignable  Large multi-purpose planning areas that include settlements
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Protection Area (OCK) and tourism; assignment requires zoning-level assessment.

Natural site (Dogal Sit) Site-dependent Varies with the protection grade under the natural-site
regulation; lower grades permitting controlled development
are unlikely to qualify.

Ramsar Site Not applicable International designation; category, if any, followsthe
underlying national designation(s).
Key Biodiversity Area Not applicable Scientific site-identification standard [32]; no legal status;

may be safeguarded by PA designation, OECM recognition

or planning instruments.
Source: authors’ assessment based on [IUCN [19], Solton et al. [31], FAO[20], IUCN [32] and thelegal provisions
cited in Section 3.2.

3.5. Regional Distribution of Protected Areas

Protected areas are distributed unevenly across Tiirkiye’s seven geographic regions. At the end
of 2023, the 48 national parks were distributed as follows. Black Sea 10, Central Anatolia 9,
Mediterranean 8, Aegean 6, Marmara 6, Eastern Anatolia 6 and Southeastern Anatolia 3 (Figure 4).
Six of the 48 are national historic parks designated mainly for their cultural and historical values
(two each in Central and Eastern Anatolia and one each in the Aegean and Black Sea regions);
parks designated for natural values are therefore fewest in Southeastern Anatolia (3) and Eastern
Anatolia (4). Inner Anatolian steppe ecosystems, among the most biodiversity-rich yet least forested
landscapes, appear to be among the least protected [1,4]. Durkaya et a. [9] found that socio-
economic conflicts between forest villages and PA administration are sharpest where PA boundaries
overlap with traditional resource-use areas, particularly in the Black Sea and Eastern Anatolia
regions.

Figurn & Dighrbgbion of Terhipe's 81 lpbonel Packs by Goagraphic Begisn lersi ol 207250

= b — e
—— ¥

Figure 4. Distribution of Tiirkiye’s 48 national parks by geographic region at the end of 2023, distinguishing national
historic parks. Parks spanning several provinces are assigned to the region containing their main part.
Source: site list compiled by the authors; total number of sites from DKMP [30].

3.6. International Benchmarking and KM-GBF Context

Figure 5 compares Tiirkiye’s terrestrial PA coverage with comparable European nations and
the KM-GBF Target 3 [22]. On an overlap-corrected basis and including all national designations,
about 7.8% of Tiirkiye’s land area and 6.0% of its marine area were protected at the end of 2023
[30]. The two figures are reported separately because Target 3 applies the 30% goal separately to
terrestrial and inland water areas and to marine and coastal areas [22], and because the percentages
refer to different reference areas. Reaching 30% on land would require roughly 22 additional
percentage points. The two marine national parks proclaimed in 2026 (about 2.34 million ha) [36]
will raise marine coverage substantially, but their contribution should be quantified once overlap-
corrected statistics are published. Coverage is, moreover, only one element of Target 3, which also
requires PA systems to be ecologically representative, well connected and effectively and equitably
managed (Section 4.2). OECD [21] Environmental Performance Reviews confirm that Tiirkiye’s
conservation spending per protected hectare is substantially lower than European peers. Caliskan et
a. [6,7] show through a governance analysis that extractive-industry interests and agricultural
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expansion exert sustained pressure on PA boundaries even when those boundaries are legally
defined.
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Figure5. Terrestrial protected area coverage (%) for selected countries, Tiirkiye (7.8%, overlap-corrected, 2023), the
global average, and the KM-GBF Target 3 (30%). Source: Eurostat (2023); OECD (2019) [21]; DKMP [30];
CBD/KM-GBF (2022) [22].

4. Discussion

4.1. Governance Architecture: Reform Potential and Structural Risks

The December 2024 reclassification of DKMP as an autonomous affiliated entity is a
potentially significant governance change. Financial autonomy may enable more strategic multi-
year planning and reduce the budget volatility that Atmis and Cil [3] identified as a recurrent
obstacle to sustainable forestry and PA management. That autonomy also carries risks: without
robust parliamentary oversight, an autonomous DKMP could be more exposed to ad hoc political
directives, a concern consistent with Caliskan et al.’s [7] finding that amendments to Tiirkiye’s
forestry laws have systematicaly shifted resource alocation towards extraction. Whether the
reorganization delivers genuine scientific decision-making authority and adequate staffing will
determine its practical effect.

The inter-agency coordination problem identified by Elvan and Birben [10,11] and Tulukcu
Yildizbas et al. [13] is not resolved by the 2024 decree. DKMP (including its Wetlands
Department), the General Directorate of Forestry (OGM), and the Genera Directorate for the
Protection of Natural Assets of the Ministry of Environment, Urbanization and Climate Change
(responsible for OCK and natural sites) hold overlapping jurisdictions, and the same area often
carries statuses administered by different agencies; the difference between the gross (10.4 million
ha) and overlap-corrected (8.8 million ha) totals of all national designations in 2023 indicates the
scale of this overlap [30]. A formal binding inter-agency coordination protocol covering wetlands,
coastal PAs, and KBA-adjacent forest lands is needed, comparable to the existing OGM-DKMP
protocol on forested PAs, together with a single, annually updated national PA register reporting
both gross and overlap-corrected statistics.

4.2. TUCN Alignment and KM-GBF Target 3: Beyond Area Coverage

KM-GBF Target 3 calsfor at least 30% of terrestrial and inland water areas and of marine and
coastal areas to be effectively conserved and managed by 2030 through ecologically representative,
well-connected and equitably governed systems of protected areas and OECMs, with particular
emphasis on areas of importance for biodiversity [22]. Progress cannot therefore be judged by area
coverage alone. For Tirkiye, four further dimensions are equally important: (i) ecological
representativeness, since steppe, semi-arid and inland-water ecosystems appear under-represented
relative to forest and coastal ecosystems [1,4]; (ii) connectivity, since PAs are largely isolated
within agricultura and urban landscapes [2] and ecological corridors have no dedicated lega
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instrument; (iii) management effectiveness, since no periodic, nationally standardized evaluation of
PA management effectiveness has been published, so it is not known how many designated sites
achieve their objectives [33]; and (iv) the actual contribution of sites to biodiversity conservation,
which requires biodiversity monitoring linked to site management.

Within this framework, the KBA dataset of Eken et al. [4] is best used as a scientific basis for
identifying priorities for the expansion and improvement of the PA network, not as a ready-made
list of sites to which a uniform legal status should be assigned. A national KBA gap analysis,
overlaying the 303 globally important KBAs with overlap-corrected PA boundaries, would show
which KBAS are unprotected, partialy protected, or protected under regimes that do not address the
species and ecosystems for which they were identified. The appropriate response may then differ
from site to site: designation of a new PA, improved management or rezoning of an existing PA,
recognition as an OECM, or safeguards through spatia planning and environmental impact
assessment. Priority should go to KBAs in under-represented ecosystems, such as the inner
Anatolian steppe and semi-arid eastern zones, and to KBAs that would improve connectivity
between existing PASs.

For YHGS sites where mining is permitted under Law No. 5995 (2010), which amended
Mining Law No. 3213 [2], two options are consistent with [UCN guidance: excluding extractive
uses so that nature conservation remains the primary objective, or, where this is not possible,
ceasing to report the affected areas as protected areas. Reclassification to Category VI is not a
solution for industrial extraction, because Category VI is restricted to low-level, non-industrial
resource use compatible with nature conservation [19]. The IUCN 30x30 implementation guide [25]
suggests that OECM (Other Effective Area-based Conservation Measure) frameworks could
complement formal PA expansion by recognising community-managed forests and traditional
protection zones not currently counted in Tirkiye’s PA statistics; OGM categories such as
protection forests and gene-conservation forests are candidates for OECM assessment, provided
their long-term biodiversity outcomes can be demonstrated.

4.3. Ecosystem Services Integration

Basak et al. [14] found that ecosystem service studies in Tiirkiye are spatially concentrated in
rural and peri-urban landscapes, leaving large functional gaps in systematic assessments of carbon,
water, and biodiversity services within PAs. Mikeld et al. [16], in their national-scale study in
Finland, demonstrated that open multi-objective planning tools are necessary to simultaneously
optimize forest management in terms of carbon sequestration and biodiversity targets. However,
such tools are not included in the protected area management plan templates in Tiirkiye.
Vatandaslar et al. [8] reached a similar conclusion comparing sustainability language in US and
Turkish public forest management plans. Turkish plans increasingly mention sustainability, but
quantified biodiversity or carbon targets are rare and monitoring obligations are poorly specified.

4.4. Biodiversity Threats and Wildlife Legidation

The threat profile documented by Sekercioglu et al. [2] remains largely unresolved: dam
construction, irrigation projects, coastal urbanization, and land conversion continue to fragment PA
networks. Elvan et al. [17] found that Tiirkiye’s forest fire legislation achieves only partia
compliance with FAO criteria, a gap of particular concern for PAs in high-fire-risk Mediterranean
zones. Velioglu and Elvan [15] traced wildlife protection legislation from the 1937 Hunting Law
through the current Law No. 4915 and identified persistent gaps in species-level protection
standards. Durkaya et al. [9] and Atmus et al. [5] argue that effective forest and PA governance
requires not only legal compliance but genuine participation and socio-economic inclusion of
forest-dependent communities, a dimension that conservation science increasingly treats as
inseparable from ecological effectiveness.

5. Conclusions

This review synthesizes the institutional history, lega framework, and management
effectiveness challenges of the DKMP, drawing on 36 sources, including 20 peer-reviewed journal
articles. The December 2024 reorganization grants DKMP operational and financial autonomy that,
if properly used, could address longstanding coordination and budget constraints. The structural
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problems documented in the literature, however, cannot be resolved by institutional reclassification
alone: overlapping lega mandates and protection statuses, the absence of site-level IUCN category
assignment, weak ecologica connectivity, the lack of systematic management effectiveness
evauation, inadequate ecosystem-service integration, and a large gap between current overlap-
corrected coverage (7.8% of land and 6.0% of sea in 2023) and KM-GBF Target 3 al require
targeted policy action.

Six recommendations follow from this synthesis: (1) assign IUCN management categories site
by site, following the IUCN assignment procedure [19,31], and report the results to the WDPA,;
areas in which extractive uses are incompatible with conservation as the primary objective should
not be reported as protected areas; (2) adopt a standardized management effectiveness evaluation,
such as the IUCN METT (Management Effectiveness Tracking Tool) within the ITUCN-WCPA
framework [33], as a mandatory periodic requirement for all PA designations; (3) use the KBA
dataset of Eken et al. [4] as the basis of a nationa gap analysis to prioritize the expansion and
improvement of the PA network, with responses tailored to each site (PA designation, improved
management, OECM recognition or planning safeguards) and priority given to under-represented
steppe and eastern Anatolian ecosystems and to connectivity; (4) publish annual national PA
statistics with a common reporting date that distinguish national designations, international
designations and gross versus overlap-corrected areas, with terrestrial and marine coverage reported
separately; (5) establish a legally binding inter-agency coordination framework between DKMP,
OGM, and the Ministry of Environment, Urbanization and Climate Change, drawing on the
convention-effectiveness analyses of Elvan and Birben [10,11]; and (6) integrate quantified
ecosystem-service targets, particularly for carbon sequestration, biodiversity, and water regulation,
into PA management plan templates, drawing on the methodological frameworks of Basak et al.
[14] and Mékeld et al. [16]. These steps would bring Tiirkiye’s conservation governance into line
with its KM-GBF obligations and with the scientific consensus on effective protected area
management.
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ITPOTEOMUKA B HAYYHbIX UCCIIEJOBAHUAX B OBJIACTU COXPAHEHUSA 1
HCIOJb30BAHUA BUOJOTMUYECKOI'O PASHOOBPA3US PACTEHUI (HA
IMPUMEPE CEM. ERICACEAE)

O.B. Ymxuk
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AHHoTamusi. B crathe mpHBenCHBI PE3yNbTATHI LEICBBIX MPOTEOMHBIX HCCICAOBAHHNA B 00MACTU HM3y4YCHHS H
COXpaHEHHs OHONIOTHYECKOTr0 pa3HOOOpas3usi pacTeHHil Ha MpuMepe TakcoHoB ceM. Ericaceae (Vaccinium vitis-idaea,
Vaccinium corymbosum) u HCToIb30BaHMs MOTYyYCHHBIX TaHHBIX B NPHKIAMHBIX pa3paboTKax, BKIFOYAs TAKCOHOMHIO
u OuotexHosoruro. [IpencraBieHa XapaKTEpUCTHKa MPOTEOMa PACTCHHH B 3aBUCHMOCTH OT BHIOBOH M COPTOBOM
MPUHAUICKHOCTH, @ TAK)Ke MPU KyJIbTHBUPOBAHUH iN VItrO U B KaIUTyCHBIX KyJIbTypax. BriepBbie MomydYeHbl JaHHBIC 1O
NPOTEOMHOMY COCTaBY pacTeHuii ceM. Ericaceae, KyIbTHBUPYEMBIX B YCIOBHSAX iN VIVO 1 iN Vitro, a Takyke NpOTEeOMHOM
XapaKTepUCTUKE KaJUIyCOB, MHHUIMMPOBAHHBIX M3 pa3HBIX JKCIUIAHTOB. MetomoM 2D-anmekrpodopesa ycTaHOBICHa
BUJIO- M COPTOCTICHU(PUIHOCT MPOAYKTOB IKCIPECCHPOBAHHOTO TreHoMa. OnpeleneHbl OeKH, MPEeTeHIYIOIHe Ha POJIb
MapKepoB BUIIOBOW M COPTOBOM NPUHAIICKHOCTH MCCIICIOBAaHHBIX TAKCOHOB. B cocTaBe MPOTEOMOB JIMCTOBOM TKaHH in
Vivo pacTeHui 0OHApYKEHBI HU3KOMOJICKYJISIpHBIC OCJIKH (IPEeMMYIIECCTBEHHO, 3auuTHeIe PR-0enkn), oTcyTCTBYIOIIE
Ha MPOTEOMHBIX KapTaxX KJIOHHPOBAHHBIX pacTeHuil. [1orydeHbl KauTyCchl, HHUIIMUPOBAHHBIC U3 JIUCTOBOM M CTEOJICBOM
TKaHH pPacTeHHi OpYCHHUKM C BBICOKMM cojepxaHueM BAB u mpoBeieH NpPOTEOMHBIH aHAIU3 IMEPCHEKTUBHBIX
KaJUTyCHBIX JIMHUA. BBISIBICHBI OHOXHMMHYECKHE MapKEphl, OTPAKAOIINE 00IINe 3aKOHOMEPHOCTH Pa3BUTHSI PACTCHHUI
U KaJUTyCHBIX KYJBTYP.

KaroueBble cjioBa: mMpoTeoM, OEKH-MapKephl, Kaulyc, MPOTEOMHBIE KapThl, Vacciniun vitis-idaea, Vaccinium
corymbosum

OCIMIIKTEPAIH BUOJIOTUSIBIK OPTYPJLIITTH CAKTAY 'KOHE
MAWJIAJAHY CAJTACBIHIAFBI FBLIBIMU 3EPTTEYJIEPJAETT IPOTEOMUKA
(ERICACEAE TYKBIMJIACBI MBICAJIBIHIA)

Anmarna. Makanana Ericaceae (Vaccinium vitis-idaea, Vaccinium corymbosum) TyKbIMIAachl TaKCOHIAPbIHBIH
MBICAJIBIH/IA OCIMIIKTEP/IiH OHOJIOTHSIIBIK SPTYPIILIITIH 3epTTey JKOHE CaKTay CalachlHAarbl MaKCaTThl MPOTEOMIBIK
3epTTeYJIePIiH HOTIKENIEpi, COHAaN-aK aablHFaH JAECPEeKTEpi KOJAaHOabI d3ipieMeNepe, COHBIH ilIiHAe TAKCOHOMUS
MeH OMOTEeXHOJIOTHsa MaiijalaHy MYMKIHAIKTEpI KeNnTipiireH. OCIMIIKTep NMPOTEOMBIHBIH TYPJIK JKOHE COPTTHIK
epeKmienikrepine OaillaHBICTBI, COHBIMEH Katap iN Vitro sxarmaibiHma oHE KaJUTyC MaKpUIAaphiHAA ecipy KesiHmeri
CHIATTaMachl YCBHIHBLIFAH. AJFall per in ViVO sxome iNn Vitro »xarmaiinapsima ecipigerin Ericacese TyKeIMaachl
OCIMIKTEPIHIH IPOTEOM/IBIK KypaMbl OObIHIIA, COHIAli-aK SpTYPJIi AKCIIIAHTTApAaH WHIYKINSUIAaHFaH KaJuTyCcTap/IblH
NPOTEOMABIK CHIIATTaMachl Typaibl JepekTep anbiHabl. 2D-snekrpodopes omiciMeH JKCIpecCHsUIaHFaH T'€HOM
OHIMJIEPIHIH TYpPJIIK >KOHE COPTTBHIK EpPEKIIeNIri aHBIKTaJ/Ibl. 3epTTEIreH TaKCOHAApAbIH TYPIIK >KOHE COPTTHIK
THICTUTriHIH Mapkepiepi peniHe yMITKep akybi3gap adKbpIHOadgbl. IN ViVO eciMIiKTepiHiH JKambIpak YJINackl
MIPOTEOMAAPBIHBIH KYpPaMblHAA KIOHJAJIFaH OCIMIIKTEP/iH MPOTEOMABIK KapTalapblHAA XOK TOMEH MOJIEKYJIaIbIK
aKys3zap (HeriziHeH, Kopraubill PR-akybi3napbl) Ta0bbuiisl. B3 (Ouonorusuislk OenceHai 3aTtap) Meepi KOFapbl
OpycHHKa OCIMIIKTEepiHiH JKalbIpaK »>oHE cabaK YImajapelHAaH WHIYKISUIAaHFAH KaIyCcTap ajibIHABI JKOHE
MEPCIEKTHBAIIBI KAJUTYC JKeTiJIepiHe MPOTEOMIBIK Tajiay >Kacaysl. OCIMIIKTEp MEH KajuTyC NaKbUIAAphl JaMyBIHBIH
JKAJIIbI 3aH/IBLIBIKTAPBIH KOPCETETIH OMOXUMHSLIIBIK MapKepJiep aHbIKTAJIIbI.

Tyiiin ce3aep: NpoTeOM, MapKepIIiK aKybI3aap, Kajryc, IpOTeOMIBIK KapTanap, Vaccinium vitis-idaea, Vaccinium
corymbosum.

PROTEOMICSIN SCIENTIFIC RESEARCH ON THE CONSERVATION AND
SUSTAINABLE USE OF PLANT BIOLOGICAL DIVERSITY: A CASE STUDY OF THE
ERICACEAE FAMILY

Abstract. The article presents the results of targeted proteomic research focused on the study and conservation of
plant biodiversity, using taxa of the Ericaceae family (Vaccinium vitis-idaea, Vaccinium corymbosum) as a model. The
application of the obtained data in taxonomy and biotechnology is demonstrated. Furthermore, the characteristics of the
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plant proteome are analyzed in relation to species and cultivars, as well as during in vitro cultivation and in callus
cultures.

For the first time, data on the proteomic composition of plant species of the Ericaceae family cultivated under in
vivo and in vitro conditions were obtained, as well as the proteomic characterization of calli initiated from various
explants. The species- and variety-specificity of the expressed genome products was established using 2D-
electrophoresis. Proteins acting as potential markers for the species and variety identity of the studied taxa were
identified. Low-molecular-weight proteins (predominantly protective PR-proteins), which are absent on the proteomic
maps of cloned plants, were detected within the proteomes of leaf tissues of in vivo plants. Cali initiated from the leaf
and stem tissues of lingonberry plants with a high content of bioactive substances (BAS) were obtained and a proteomic
analysis of promising callus lines was performed. Biochemical markers reflecting general regularities of plants and
callus cultures development were revealed.

Keywords. proteome, marker proteins, callus, proteome maps, Vacciniun vitis-idaea, Vaccinium corymbosum

BBenenue

B Hacrosimee Bpemsi mpu M3y4YeHHH OWOJIOTHYECKHUX COOOIIECTB M OOBEKTOB HCIIONB3YIOT
METOJIOJIOTUM M TEXHOJOTUU HOBBIX HAYYHBIX JUCIHHUIUIMH: TE€HOMHKH, TPAHCKPUITOMUKH,
MIPOTEOMHUKH, METabOJIOMUKH. Bce 3TH HampaBieHHs B3aWMOCBS3aHBI, JOMOJHSIOT OPYT Apyra u
CrocoOCTBYIOT (POPMHUPOBAHUIO HAMOOJIEE IMOJIHOM KapTHHBI BCEX IPOIIECCOB, MPOUCXOMISIINUX B
pactenuu 1o cxeme: JJHK-PHK—6enku—merabonutei—o01iee GpyHKINOHUPOBAHUE T€HOTHUIIA.

[TpuMeHeHre TPOTEOMHKH B HayKaX O PACTCHHSIX OCTACTCS KpaliHe MaJIOU3Y4YCHHBIM, XOTS OHA
1 005a7aeT UCKIIOUUTEIbHBIMU MEPCICKTUBAMU U MOTEHIIMAIOM B HOBBIX MEXAHCIMILTMHAPHBIX
00acTIX WCCIEeOBaHUH. AKTyallbHBIC NPUMEPHl HCIIOJIB30BAHUS TIPOTCOMUKH B HAyKaxX o
pacTeHMsIX  BKIIOYAIOT  OMOTEXHOJOTHH,  KIMMAaTUYECKYyld  YCTOMYHMBOCTb,  CHUCTEMBI
CEIIbCKOXO035CTBEHHOTO TIPOU3BOJICTBA U 3/paBooxpaneHue [1].

[Iporeomuka pacTeHUd, Hapsiay C JPYTUMH «OMHKCHBIMU» OHOTEXHOJOTHSIMHU, CTaia
HEOOXOUMOM B Pa3IMYHBIX Cdepax KIACCHUSCKHX HAyK — OOTaHWKH, (U3NOJIOTHH, OMOXUMUH,
OMOTEXHOJOTHH, TKAaHEBOM W  KJIEeTO4HOW Oumomoruu. [IporeomM, Kak COBOKYMHOCTh
WHIVUBUIYATBHBIX OCITKOB M MX KOMIUIEKCOB C Pa3HONPO(HILHOW (YHKIIMEH M aKTHBHOCTBHIO B
KJIETKaX >KUBBIX OPTaHU3MOB, B OTIUYHE OT F€HOMA, KOTOPBIA SBISETCS CTAaTUYECKHM IO CBOEH
npupoje, 00JagaeT IMUPOKAMH JUHAMAYSCKUMH BO3MOXXKHOCTAMHU. OH TIOCTOSHHO MEHSIETCS,
pearupys Ha 3K30- M JHJIOT€HHbIE (DaKTOPHI, MOJACpKUBas HE0OXonuMoe (U3NOIOTHYECKOe
COCTOSIHUE KJIETOK W uX passutue [2]. [Ipu 3TOM OTAenbHBIE OCIKH W TPYIIbI OEIKOB MPOTEOMa
MOTYT JE€MOHCTPUPOBATh KAYECTBEHHYI0 U KOJHYECTBEHHYIO CTaOWIBHOCTh, YTO IMO3BOJISIET
UCTIOJB30BAaTh WX B KAa4eCTBE MApPKEPOB IPH OIEHKE OMOJIOTMYECKOTO Pa3HOOOpas3us pacTeHUH,
Mopdonornueckux U (U3HOJIOTHYECKHX XapaKTePUCTHK TIPOIECCOB pa3BUTHS. benku, kak
MapKepbl, SBIISIOTCS WCTOYHUKAMH WHQPOPMAIUU TPU HM3YUYECHUW DBOJIOIUH  PACTCHHI,
(heHoMoTnYeCcKuX pa3andnii, Mpu BEACHUH CEIEKIIMOHHBIX padoT U 1p.

W31mosxeHHbIe ITOAXO0/IbI B UCIIOJIb30BAHUN TPOTEOMHUKH PACTEHUH SBHIIUCH CTPATETHUSCKUMH B
HAy4YHBIX HCCJEIOBAHUSX YUYeHBIX [ OCynapCTBEHHOrO0 HAay4dHOTO yupexaeHus «LleHTpanbHbIi
6orannueckuii cax HAH benapycu.

Pa3paboTku Mo M3y4eHHI0 TpPOTEeOMa pACTCHH Ha IMEepBOM JTane ObUIM HampaBleHbl Ha
peleHne CIeAYIONNX 3a1a4:

® BBIABICHHE OCIIKOB-MAapKEPOB  TAaKCOHOMHYECKOW  MPHHAIICIKHOCTH  PACTCHWA U
MacropTU3allii BUJIOB U COPTOB pacTeHuit ceM. Ericaceae;

e ormpeJeeHue OeIKOB-MapKepoB (U3MOJOTHUECKOTO COCTOSHUS pacTeHuil cem Ericaceae,
KyJIBTHBUPYEMBIX 1N VIVO 1 iN VitrO 1 KaJUTyCHBIX KYJBTYP.

UccnenoBanusi mpoTeoMOB OOTAaHWYECKMX OOBEKTOB, BKIIOYAS KOJJICKIIMOHHBIE (DOHIBI,
SBIIIOTCS aKTyallbHBIMHM, TaK KaK I[O3BOJIAIOT TIOMYYWUTh HOBYIO BaXXHYH HWH(GOpPMAIIUIO O
mporeccax XHU3HENEATSIFHOCTH W MPOAYKTUBHOCTH PACTUTEIHHOTO OpPraHW3Ma, BO3MOXHOCTEH
LIEJIEBOr0 PETYJIMPOBAHUS ITUX MPOLECCOB, BKIKOYAs CEIEKIMUI0 pacTeHui. [IpuknanHoi 3agadeii B
oOnacT OWOJIOTMH PACTCHHUH SBISAECTCS WHBEHTapu3amus (MACHTU(GUKAIMS W KaTaJTOTHU3aIHsl)
OETKOB KOHKPETHOT'O TaKCOHA, MOCTPOCHHUE OEIKOBBIX aTJIACOB KJIETOK W TKaHEH, HICHTU(DUKALIUS
MapKepHBIX OEIKOB.
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O0beKkThl M MeTOAbI HccenoBaHus. OObEKTOM HCCIEIOBAaHHMM SBUIIACH JIMCTOBAs TKaHb
pacrenuii cem. Ericaceae — O6pycuuku obObikHOBeHHOH (Vaccinium vitis-idaea Ait.) u roayouku
BbICOKOpocioi (Vaccinium corymbosum L.) u3 komnekuuu LleHTpanbHOro O0OTaHHMYECKOro caja
HAH benapycu, a Takke KaJUIyCHBIE KYyJIBTYPbI, WHUIWUPOBAHHBIC W3 PA3IUYHBIX THIIOB
HKCIUIaHTOB.

B mporeommke IS JOCTMKEHHS ONTHMAIBHBIX PE3YyJIbTaTOB MCCIEAOBAHUI MpoLeaypa
poOONOArOTOBKM MMEET pernaroiiee 3HaueHue. OCOOCHHO 3TO KacaeTcs pacTUTENbHBIX TKaHEH,
KOTOpBIE COJICpP)KAaT BBICOKMH yYpPOBEHb MELIAIONIMX AaHAIW3y COEIMHEHUH, TaKuX Kak
MOJIUCaxapuabl, JUNHIbL, (EHONbHbIE COCIUHEHMS, NpPOTEas3bl, a TaKXKe UIMPOKHHA CHEKTP
BTOPUYHBIX MeTa00HTOB [3].

[Tonyyenne KadecTBEHHOro oOpas3ma sl MPOTEOMHBIX HCCIEAOBAHHHA YCIOXKHSIET U TO
00CTOSATEIIECTBO, YTO MHOTHM PAacTUTEIbHBIM TKaHSIM CBOMCTBEHHO HU3KOE COZEpKaHue Oenka Ha
(hoHE BBICOKMX KOHIIEHTPAIMI COMYTCTBYIOIINX COSITNHEHHN.

B cBs3u C BBHIICH3IIOKEHHBIM, KIIOYEBBIM (DAaKTOPOM B TONYYCHHH Ka4eCTBEHHBIX U
BOCIIPOM3BOJAMMBIX JAHHBIX SIBIISIETCSI TOJIyY€HHE MCXOAHBIX OOpa3lmoB /Il TMPOTEOMHBIX
HCCIIE0BAHUM.

OOmyro (pakiuio KIETOYHBIX OENKOB PAaCTUTENBFHON TKaHH MPOBOJMIM Ha OCHOBE METOJUK,
paspaboranubix Amme et a. [4] u Vincent et al. [5]. ®pakuun OenkoB OUYMIATU OT MPUMECEH,
MEMIAaIHX H30()OKYCHPOBAHHIO (COJIM, JETEPreHThl U JIp.), C MOMOIIBI0 Habopa peareHToB «2-D
Clean-Up Kit» (mpousBozacteo GE Healthcare, CILIA). [Iponenypy 04MCTKH HOBTOPSUTH JTBAYKIbI.

Jns nzoonexkrpodokycupoBanuss (MDD) obmielt Gppakiuu KIETOYHBIX OEIKOB MCHOIb30BAIH
umMMmoOnm3oBanHble cyxue crpunbl ReadyStrip™ IPG ¢ mmMoOunm3oBaHHBIM rpagueHToM pH
(Bio-Rad, CIIIA). UD® npoBoauiau Ha aBromMarudeckoil cranmuu Protean i12 IEF Cell (Bio-Rad,
CIOA). ITocnie UDD IPG-cTpunsl ypaBHOBEIIHBAIN ¢ Oy(EepHBIMUA CUCTEMaMH JJIsl BEPTHKAILHOTO
aneKTpodopesa OEIKOB B ICHATYPUPYIOUIMX YCIOBUSIX B IICIOYHOM cucTeme mo metoxy Laemmli
[6 ] (2-0oe mampaBnenue 2D-anmektpodopesa). DaekTpodope3 MPOBOIMIN Ha TOTOBBIX TelIIX
Criterion TGX Precast Midi Protein Gel (Bio-Rad Laboratories, CIIIA). T'enmu okparinBain
dnyopecuentaeiM Kpacutesiem Oriole Fluorescent Gel Stain (Bio-Rad Laboratories, CIIIA) u
doTorpaduposanu, ucnons3ys cucremy VersaDoc (Bio-Rad, CIIIA). AHanu3 mpOTEOMHBIX KapT
MPOBOAMIIA C TIOMOIIBIO CHEIHAIM3HPOBAHHOTO MporpaMMmHoro obecreuenus PDQuest 2-D
Analysis Software. Onpenenenue MM uccneayeMbIx OSIKOB MPOBOAMIN, HCIOJB3Ysl 0a3y JTaHHBIX
UniProt. Bce skcrniepuMeHThI TPOBOAMIM B 3-XKPAaTHOM MOBTOPHOCTH. [loJTydeHHBIC pe3yIbTaThl
CTaTUCTHYECKH 00pabaThlBajM C HCHOJb30BAHMEM KOMIBIOTEpHOW mporpaMmmsel Statistica 7.0,
M3MEHEHUs CYUTAIH TOCTOBepHBIMU TIpH P < 0,05.

[Tpu 2D-3nexTpodope3e ¢ H30371eKTPO(HOKYCHPOBAHHEM B KauecTBe |-ro HarpaBlieHUS,
AKCIIEPUMEHTAIBHO OIpENIeICHHBIE MOJIEKYIISIPHBIE MacChl OOJIBIIMHCTBA OEJKOB COBIAJAIOT C
TEOPETUYECKH pacCYMTaHHBIMU. OJIHAKO B HEKOTOPBIX CIIydasX OJMH U TOT ke OelOK HMeeT
(aKTHIECKYI0 MOJIEKYIJISIPHYIO Maccy OOJIbIIE TEOPETUYECKOM, OCKOIBKY BO BpeMs MPOBEACHUS
ND® mornekynbl Oesika MOTYT 00pa30BbIBATH arperaThl.

[lpy  moxmcyere uucna  (QYHKIUMOHAIBHO  Pa3iMYHBIX  OETKOB  HA  MOJYYEHHBIX
anekTpooperpaMmax,  HEOOXOAMMBI  TOMPaBKM  HAa  KM30(OPMBI,  MOCT-TPAHCIALUOHHBIE
moaudukanuu, PHK-penaktupoBanue u mpoteonn3 OEIKOB, TOCKOJIbKY UMEHHO BCIEIACTBUE dTHUX
MPOIIECCOB HEKOTOpbIe Oenku Ha 2D-anekrpodoperpammax GopMupyroT «uuierd» nim «0yce» u3
OENKOBBIX MATEH (C pa3IUYHBIMU 3HAYEHUSIMH pl, HO C OJMHAKOBON MOJEKYJISPHOW Maccoif).
Hannune nenovku nareH Ha 35eKTpodoperpaMMax MOTYT OBbITh pe3yJIbTaTOM KapOaMUIMPOBAHUS B
XOJIe TPUTOTOBJICHUS OOpasna u3-3a cojepxaHus B Oydepe moueBnHBL. K TOMy k€ BO3MOKHBI
MOTEPU OTAENBHBIX OENKOB IpPH BBIIEIEHUH U OYMCTKE OOpa3loB OT MpHUMecei. YKa3zaHHOE
HEOOXOIUMO YUHUTBIBATH TPH OMPEACICHHH O0IIEro Yyucia GyHKIIMOHATBHO pa3IHdHbIX OEIKOB [7].
Crenyer oTMeTHTb, 4TO OOHapyXeHHOE B Xoje aHanu3a 2D-anextpodoperpamMm uncio OenKoBbIX
30H MOTJIO OBITh 3aHIKEHO, TaK KaK psAJ MHHOPHBIX OEJIKOB MEPEKPHIBACTCS TOMHHUPYIOIIMMA
OenKaMHM WM HaXOAMTCS HIDKE MOpOTa YyBCTBUTEIBHOCTH K KpacUTeno. Busyamuszamust 3THX
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OEITKOB BIIOCIICJICTBUU MOXKET OBITh OCYIIIECTBICHA MMOCPENICTBOM MpoBeacHus 2D-anekrpodopesa B
Oosee y3koM auamnazone pl.

Pe3yabTarsl M 00Cy:KIeHHE

Bpycnuka ooviknosennan (Vaccinium vitisidaea Ait.)

B BHIOBOM MHOroo0Opasuu npeactaBuTelneii cemeiictBa Ericaceae 6pycHuka 0OBIKHOBEHHAsS
(Vaccinium vitis-idaea Ait.) 3anuMaer 0co00e MECTO KaK HMCTOYHHUK OHOJIOTMYCCKH IIEHHBIX
COCIMHEHUI C BBICOKMM YpPOBHEM AHTHMOKCHJAHTHOM aKTUBHOCTH M aCENTHYECKHUX CBOICTB.
KynbpTypa OpyCHUKH MMEET MEepPCIEKTUBY PACIIUPEHUS IIAHTAIIMOHHOTO BBIPAIUBAHUS, JJISI YETO
HEO0OXOUMO CO3/IaHUE HOBBIX COPTOB Ha OCHOBE HCIOJB30BAaHUS MOJEKYJISPHO-TEHETUYECKUX
MOJIX0/I0B, BKJIIOYAs IIPOTEOMHBIE.

B LlenTpansaom 6otanundeckom canxy HAH benapycu BriepBbie mosyd4eHbl MPOTECOMHBIE KapThl
TaKCOHOB OPYCHUKH OOBIKHOBEHHOMW, XapaKTEepHU3YyIOIINUXCS BBICOKUM cojiepkanneM bAB.

Ha mpoTeomHbIX KapTax 0oOIIero mysa 0elKoB JIUCTOBOM TKaHU HAOIIOIaIH TPYIILI OEIKOB, a
Takke aupdepeHInaNIbHO SKCIPECCUPYIOMIMECS OTIENbHBIE OCNKH, XapakTepHbIe I BHIA
Vaccinium vitis-idaea u mpereHayrolme Ha pojb MapKepHBIX OCIKOB 3TOro BHaa. B pesynbrare
CKpUHHMHIa IPOTEOMOB COPTOB OpYCHUKH Takke ObUIM BBIABICHBI OEITKHU, KOTOpPbIE MOTYT
MPETEHI0BaTh Ha POJb OEJIKOB-MapKepOB COPTOBOHM MPHHAIJICKHOCTH HAa OCHOBE YPOBHS HX
IKCIPECCUH Y JaHHOTO copTa (pucyHoK 1, Tabmuma 1).
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a - Vaccinium vitis idaea minus 6 — copm Maszosus (Mazovia)

Pucynox 1 — [Ipoteomuslit npoduis ob1ero myna OenkoB
JIMCTOBOM TKaHU pacteHuid Vaccinium vitis-idaea

TakuMu copTOBBIMH Mapkepamu y OpycHUKH copTta MasoBus (Mazovia) MOTYT SIBISATHCS
OenKu, mpescTaBleHHbIE B Tabmule 1.

Tab6muna 1 — Beaku, auddepeHunanbHo 3KcHpeccupylomyecs B JHUCTOBOH TKaHU
OpycHHKM 00BIKHOBEHHOIi copTa Mazovia

M p benok I'e
m, | H
kDa

3 3 Flavonol synthase (EC 1.14.11.23) FL
8,0 8- S

4,0

3 9 NADH-ubiquinone oxidoreductase chain 1 (EC 7.1.1.2) nad
59 N4 1

3 3 Maturase K (Fragment) mat
18 8 K

2 4 NADH-quinone oxidoreductase subunit | (EC 7.1.1.-) (NADH ndh
0,8 4 dehydrogenase | subunit 1) (NDH-1 subunit ) | nuol

1 3 Ribosomal protein L16 rpl
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6,0 3 16

1 6 Succinate dehydrogenase subunit 4 sdh
54 4 4

1 7 Ribosomal protein L14 rpl
4,5 ¥4 14

1 6 NADH-quinone oxidoreductase subunit A (EC 7.1.1.-) ndh
3,9 3 (NADH dehydrogenase | subunit A) (NDH-1 subunit A) (NUO1) | C nuoA

1 7 Ribosomal protein S18 rps
2,9 5 18

Eme onHoi 3agauyeil OMOIOTUU pAcTEHUM SBIISETCS MOJyYeHHE HOBBIX JAHHBIX O SBICHUSX,
MPOUCXOIAIINX MPH AeauphepeHIranuy CreluaIn3uPOBaHHbBIX TKAHEH pacTeHUH.

Jlis 3TOro OBUIM MOJIyYEHBl KaJUlyChl, HHULIMUPOBAHHbIE M3 JIUCTOBON M CTE0JIEBOM TKaHU
pacTeHuil OpyCHMKM C BBICOKMM cojaepxkaHueM bBAB u mnpoBeneH NpOTEOMHBIM aHAIN3
NEPCHEKTUBHBIX KAUTyCHBIX JUHUN. [IpoTeoMHBIE KapThl HCXOJHOIO 00bEKTAa U MHULIMUPOBAHHBIX
U3 HEro KaJULyCOB IPEACTaBIEHb] HA PUCYHKE 2.
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a — JIUCTOBas TKaHb

0 — KayuTyc
Pucynok 2 — [IpoteoMubie npoduu odmiero myna 6enkos Vaccinium vitis-idaea,
copt Kopamn (Koralle);

Ha nmpoteoMHO#i KkapTe nHcTOBOro Kamiyca OpycHuku Vaccinium vitis-idaea subsp. minus
MeTosioM 2D-anektpodopeza Hamu ObUIM OOHApPYKEHbI 4YeThbIpe HM30(OPMBI OCHOBHBIX OEJIKOB,
naexammx B auamazone pl 8,7-9,5 ¢ Mm 46,6; 48,0; 48,5 u 50,5 kDa, npeamosoxuresnsHo,
(dbepMeHThbl (OTOCHMHTE3a U AHTOLMAHUH — O - apoMaTHhyecKas auuiaTpaHcdepasa, NpeTeHIyolIne
Ha pOJb MapKepHBIX s JHMCTOBOrO Kajuryca OpycHuku. Ha mporeomHON kapre cTe0iaeBoro
Kajulyca OTMeuYeH OCHOBHOW Oemok ¢ Mm 47,3 kDa, pl 9,4, xapakTepu3yIOIIMACS CHIbHOM
HKCIpEcCHel — MOTEHIMATbHBIA MapKep KaJulyca CTe0JIEBOI0 MPOUCKOXKICHHS.

[lpr cpaBHUTETHPHOM TPOTEOMHOM aHAM3€ OOMEro Iysla OENKOB KATYCHBIX KYJIBTYP
OpyCcHUKU OOBIKHOBEHHOM Pa3HBIX TAaKCOHOB OBLIO OOHApPY’>KEHO, YTO KaJLTyChl, HTHLIIMUPOBAHHbBIE
U3 OTpEIeNIEHHOTO THMa TKaHU (JIUCT, cTe0elb), coiepkar OeaKu, XapaKTepHbIe A7 TOrO K€ THUIa
TKaHU, U3 KOTOPOW OBLI MOJIyuyeH KaJIyC, YTO MO3BOJIMIIO ONPECTUTh OeNKH, MpEeTeHAyIoMue Ha
POJIb MMOTEHIIMATBHBIX MAPKEPOB IMPOUCXOXKICHHSI KaJLTyCa.

TI'onybuka evicokas (Vaccinium corymbosum L .)

Crienyer OTMETUTh, YTO 00 HACHOAWLE20 8PEMEHU OemAaIbHO20 U3YYeHUs NPOMEOMHOZ0
cmamyca pacmeHnuil 2071y0UKU 8bICOKOI NPAKMUYECKU He nPosoounocy. Viccnenosanus o0Iero
npoTeoMa rolyOuKd BBICOKOW MeTonoM 2D-anektpodopesa ¢ MCHONb30BaHUEM aBTOMATHYECKOM
craniuu Protean 112 IEF Cell (Bio-Rad, CIIIA) Op1111 BBIIOTHEHBI BIEPBBIE.

Ha ocHOBe mpoBeeHHBIX UCCIEIOBAaHHMI OBUIM COCTABJICHBI MPOTEOMHBIC KapThl IN VIVO 1 iN
Vitro pacTeHuii YeThIpeX COPTOB rOayOHKH BBICOKOM [8].
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[To HammM orieHKam, oOLIMI MPOTEOM JTUCTOBOW TKAHU PACTEHUIl JAHHOTO BHJIA HACUUTHIBACT
okono 350 OenkoB. OgHAKO ClEQyeT YYUTHIBaTh, YTO KOJHUYECTBO MOCIEAHUX MOXKET OBITh
3aHMKEHO, TIOCKOJIbKY 4acTh OEJNKOB B IPOLECCEe aHajHM3a MOJBEpraercs MNpPOTEoNu3y, a Mpu
npoBegeHU MO® ux MoJeKynbl CIOCOOHBI arperupoBaThCs, YTO MOXKET HECKOJIbKO H3MEHSThb
KOJIMYECTBO (Ppakiimii, BETHUNHY MOJICKYJSPHOH MAacChl ¥ 3HAYEHUE M303JICKTPUICCKONW TOUKH pl.
[TosTomy s ompezeneHuss oOuiero KojaudecTBa (YHKIMOHAIBHO pa3lIMyalonuxcs OeNKOB B
HAOJII0AaeMOM CIIEKTpPE TISITEH BHOCHIM TMOIpPaBKY Ha HM30(OPMBI, MPOAYKTHI TMPOTEOIU3a U
BO3MOJXKHBIE TIOTEPH, 00YCIOBICHHBIC MOCTTPAHCISIIIMOHHBIMI MO gU(UKAIUsIMH [9].

Y cTaHOBIIEHO, YTO, HE3aBUCHMO OT T€HOTHUIIA, OCHOBHAsS Macca O€JIKOB Ha MPOTEOMHBIX KapTax
roryOMKH iN VIVO u iN Vitro HaxomuTcst B 00acTi MoJieKyIsapHbIX Mace (Mm) ot 10 o 80 kDau
muanazone pl 3,5-7,5. Ilpu stom OenkoBble NMpodUiIM JTUCTOBOW TKAaHM BCEX HCCIETyEMBIX
o0pa3loB  XapaKTEepPU30BAJIUCh  BBHICOKOW  CTEMEHBIO  MJEHTUYHOCTH,  MOJTBEp>KIaeMOun
MPUCYTCTBUEM B HHUX CXOJHBIX IPyNI O€JIKOB, SBISFOIIMXCS, HA HAII B3TJIS, XapaKTePHBIMHU IS
JAHHOTO BUJIa BEPECKOBBIX.

Ha npencraBieHHbIX HA pUCYHKE 3 IPOTEOMHBIX KapTax pacTeHHid roryOuKH iN ViVo u in vitro
OTYETJIMBO JCTEKTUPYIOTCS 9 CXOIHBIX IO MOJIEKYJISAPHBIM MaccaM OeNKOBBIX 30H (0003HaueHBI
KpacHbIM MapKepoM), MPEJCTaBISIIOIIMX co00i u30(hOpMBbI, pa3nuyaroniecs 3HaueHusMu pl, a
TaKXe OTJeNIbHBIC OeKN (0003HAUYCHBI CHHUM MapKEepOM).

CxojHble U BCeX 00pas3iioB OEIKOBBIE 30HBI HAXOMMWIHCh B Auanazone Mm 12-60 kDa u pl
3-5 u xapakrepu3oBaKch cieayomumMu napamerpamu: 1) Mm 57,7-60,0 kDa, pl 5,2-5,5; 2) Mm
49,5-50,0 kDa, pl 5,2-5,5; 3) Mm 49,5-50,0 kDa, pl 5,2-5,5; 4) Mm 38,2-40,0 kDa, pl 4,1-6,4; 5)
Mm 23,6 kDa, pl 4,4-4,6; 6) Mm 19,3-23,5 kDa pl 4,1-7,2; 7) Mm 21,1-29,8 kDa, pl 3,4-3,7; 8)
Mm 11,9-15,5 kDa, pl 3,0-3,5; 9) Mm 12,2-12,6 kDa, pl 7,0-7,9 [8, 10].

JuddepeHnmranbHO SKCIPECCUPYIOMINECs, CXOAHBIE Ui BCEX 0Opa3oB TOIXYOMKH KHCIIBIE
O0enku umenu cienyromme xapakrepuctuku: Mm 73,1 k/la, pl 3,9; Mwm 57,7 x/la, pl 4,0; Mwm 45,5
k/a, pl 4,0. [IpeanonoxurenbHo, 3TO (EPMEHTHl THMAPOKCHIA3bl U (HAKTOPbl TPAHCKPHUIILIMHU.
JlaHHbIe O€JNKM MOTYT MPETEHI0BaTh Ha POJb OEIKOB-MapKepoB Bujaa Vaccinium corymbosum L.
[8, 10].

Jlns  BbIABIEHUS OEJIKOB-MAapKEpPOB COPTOBOM MPHHAIJICKHOCTH M (PYHKLIHMOHAIBHOTO
COCTOSIHHSI PACTCHUIl TOJyOUWKH BBICOKOM, MPOM3PACTAIONIMX B YCIOBHSX OTKPHITOro rpyHTa (in
VIVO U in Vitro), Hamu poBe/ieH CPaBHUTEIBHBIN aHAIN3 IPOTEOMHBIX KapT KaX0ro copra.

Ha snextpodoperpammax oOriero nmporeoma ronyouku copra Weymouth, npecraBieHHbIX Ha
pucyHke 3, 6buIM OOHapyskeHbl AU(PepeHInaTbHO 3KCIPECCUPYIOLIMEcs OEIKU, KOTOphle MOKHO
paccMaTpuBaTh B KadecTBE OEIKOB-MApKEPOB COPTOBOM  NPUHAUICKHOCTH, a  TaKKe
(YHKIIMOHAJIBHOTO COCTOSTHUS paCTEHUI.

Tak, B oOpa3max JIMCTOBOW TKaHM IN VIVO pacTeHHil TonyOMKH BBICOKOHM copta Weymouth
BBISIBICHBI TP TOJMIICTITHIa — HU3KOMOJIEKYJISIpHbIE OcHOBHBbIe Oenku ¢ Mm 8,9 kDa, pl 9,2
(Transcription factor T); Mm 8,8 kDa, pl 8,0 (Flavonoid 3'-hydroxylase (dbparment)); Mm 34,7
kDa, pl 9,4 (Cyclin-dependent kinase B1), kotopbie He SKCIpeccCHpYOTCs y iN Vitro pacTteHuit TOro
xe copTa. Taxke Ha MPOTEOMHOM KapTe ronyouku copra Weymouth in vivo Obuid 0OHApYKEHBI
nBa ocHOBHBIX Oenka ¢ Mm 14,3 kDa, pl 9,5 (Dehydrin), Mm 25,4 kDa, pl 8,9 (Glutathione S-
transferase), XOpoIIO JETEKTHPYEMbIE y HMCXOIHBIX IN VIVO pacTeHWii, HO ¢ KpaiHe ciadoii
JKCTIpeccuelt y in Vitro oopasios.

Y pacrenmii romyOuku copra Bluecrop in vivo (puc. 3) 3adukcupoBaHbl TpHU
HU3KOMOJICKYJISIPHBIX OCHOBHBIX Oenka ¢ Mm 23 kDa, pl 9; 34 kDa, pl 9; 36 kDa, pl 9
(Transcription factor, ¢parMeHThI), OTCYTCTBYIOIIMX Ha 3jeKTpodoperpamme iN Vitro pacrenuit
[10].

Nnentudukanus guddepeHnnaaIbHO  SKCIPECCHPYIOMUXCS  OETKOB  IMPOBEACHA IyTEM
CpaBHEHHSI SKCIIEPUMEHTAIBHO PACCUYUTAHHBIX MOJIEKYJIIPHBIX MacC C JaHHBIMH, COAEPIKAIIMMUCS
6asze UniProt (https://www.uniprot.org/).

JanpHeiimass uaeHTuUKaUs OCIKOB Ha TOJNYYEHHBIX IPOTEOMHBIX KapTax OyJneT
MIPOJOJKEHA MTPH NMPOBEIEHNUN MacC-CIIEKTPOMETPUYECKOTO aHaAIH3a.
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Pucynok 3 —. Dnekrpodoperpammbr Vaccinium corymbosumL .,
copra Weymouth u Bluecrop (a — in vivo, 6 — in vitro)

Pe3ynbpTaTel CpaBHUTEIBHOTO MPOTEOMHOrO aHaiau3a oOIIero myja OeIKOB JIMCTOBOM TKaHU
YeTBIPEX COPTOB TOJYOHMKHM BBICOKOH (N VIVO © pacTeHHid, MOJYYEHHBIX METOIOM
MHUKPOKJIOHAIEHOT'O Pa3MHOKEHHs iN Vitro, moka3ain BBICOKYIO CTEIICHb UICHTHYHOCTH OCIKOBBIX
npoduiiel, 4yTO MOJATBEPXkAaeT CTAaOMIBHOCTh M COPTOCOOTBETCTBHE HCCIEIyEeMbIX 00pasIioB.
Bwmecre ¢ Tem, OblIM BbIIEIEHBI U 30HBI C AU(PPEpeHInanbHO IKCIPECCUPYIOIUMUCS OenKami,
KOTOpBIE MOTYT NIPETEH/I0BATh HAa POJIb MAPKEPOE COPMOGOILE NPUHAONEHCHOCMU 201y OUKU.

BoisiBneHHbIE pa3iuuus B OKCIPECCHM TPyHN OENKOB, SBISIOIIUXCA, B OCHOBHOM,
CyObEIMHULIAMH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX (EPMEHTOB M (aKTOpaMu TPAHCKPHUIIIINY,
MOTYT OBITb OOYCJIOBJIEHBI SMUTCHETUYECKUMHU BO3ACHCTBUSIMM, BIUSIOIIMMU Ha SKCIPECCHUIO
OIpeIeTICHHBIX TE€HOB. B cocraBe MpOTEOMOB JIMCTOBOW TKaHU IN VIVO pacTeHWH OOHapyKEHBI
muddepeHINaIbHO  AKCIPECCUPYIOIINECS  HU3KOMOJIEKYJSIpHbIe OelKku  (MpeuMyIIeCTBEHHO
3amuTHele PR-OGenku u Oenku (CyObeOUHUIIBI) MATOT€HOB), OTCYTCTBYIOIIME HAa MPOTEOMHBIX
KapTax KJIOHUPOBaHHBIX PACTCHUM.

3akirouenue. [IpencrasieHsl JaHHBIC TI0 MPOTEOMHOMY COCTaBy pacTeHHii ceM. Ericaceae,
KyJIBTHBUPYEMBIX B YCIOBHSIX IN VIVO 1 iN VItro, a Takke MpOTEOMHOM XapaKTepUCTUKE KaJlTyCOB,
MHUIUMUPOBAHHBIX M3 Pa3HBIX AKCIUIAaHTOB. Metonom 2D-anekTpodope3a BbIIEIEHBI 30HBI C
mudQepeHIMaIbHO IKCIPECCUPYIOMIMMUCS OeNKaMy, KOTOpPBhIE MPETEHAYIOT Ha POJIb MapKepoB
BHJIOBOM M COPTOBOM MPHUHATICKHOCTH TOJTyOUKH BBICOKOPOCIION. BBIsSBIICHBI BUIOBBIC U COPTOBBIE
pa3nuuusi B OKCIPECCHMM Tpynn ONKOB, SBISIOMIMXCS CyObEAMHULAMH OKHUCIMTEIHHO-
BOCCTQHOBUTEJIBHBIX (PEPMEHTOB M (PAKTOPAMU TPAHCKPHUIILIMHU, BIMAIOLMMH Ha SKCIPECCUIO
OT/ICNBbHBIX TEHOB. B cocTaBe mpOTEOMOB JMCTOBOM TKaHM IN VIVO pacTeHHH OOHapyKEHBI
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HU3KOMOJICKYJISIpHBIE O€NKH (TPeHMYILIECTBEHHO, 3amuTHbIe PR-0Oenku), OTCyTCTBYyMOLIME Ha
MIPOTEOMHBIX KapTaxX KIIOHUPOBAHHBIX PACTEHUI.

[lony4yeHHble JaHHbIE HaWAyT MNPUMEHEHHE B MPHUKIAAHBIX pa3pabOTKax, BKIIOYAs
TaKCOHOMMIO 1 OMOTEXHOJIOTHIO, CEJIEKIIHIO, a TAaKXKe B 00pa3oBaTeIbHbIX nporpammax BY3os.
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«THOJIBIIAH TAJIMEBA» B KASAXCTAHE: HCTOPUS HA3BAHUI U
TAKCOHOMUMNYECKASA UHTEPIIPETAIIUA

A.B. lyObiHuH* 1 A.A. UBamenko?
PT'TI na ITXB «MHCcTHTYT 60TaHUKH B huTOMHTpOAYKIHM» KIIXOKM MDAITP PK
2PT'II na [BX «MuctutyT 300m0rum» KH MHBO PK
r. Anmatel Kazakcran,
*e-mail: adubynin@gmail.com

AHHoTanusl. B oredecTBeHHOI O0TaHMYeCKOH nuTepaType Ha3BaHUE «TOJbIaH TananeBa» HPUMEHSIIOCh K
0eNoLBETKOBBIM TOJbIIaHaM Ka3zaxcraHa, OfHAKO C STMM Ha3BaHHMEM CBS3aHbBI JIBE HE3aBHCUMbIE HOMEHKJIATYpHBIC
ucropuu. Llens paboThl — BOCCTAHOBUTH IOCIEAOBATEILHOCTh ynoTpeOnenus Ha3paumii Tulipa talievii Vved. u T.
talijevii Klokov & Z0z w pasrpaHu4WTh HCTOPHUIO HA3BAHUH W BOIPOC O TAKCOHOMHYECKOM IMOJIOKEHUU
COOTBETCTBYIOIIMX pacTeHuid. ComocTaBieHbl MEPBUYHBIE M CIpaBOYHble UCTOYHHKU 1935-1987 rr., coBpeMeHHbIE
6a3s61 IPNI 1 POWO, pernonanbHbIe peBH3HH, a TAKXKE IUTOMETpUIECKUe U (PHIOTeHOMHEIC qaHHBIe. [lokazaHo, 4To A.
W. BeemeHckuii ynommuan T. talievii kak mpeamonaraBiieecs Ha3BaHue ceBepHOM packl T. buhseana, Ho kak
CaMOCTOSITENIBHBIN TaKCOH €ro He MPHHS; BalugHAS MyOJHKAIMs UMEHH CPEIN PacCMOTPEHHBIX HCTOYHHKOB He
BeisiBrieHa. Haspanme T. talijevii Klokov & Zoz ©Obuio He3aBucuMoO OmyOIMKOBaHO Pro  Synonymo B
BOCTOYHOEBpOIelickoM Komiutekce 1. biebersteiniana—T. sylvestris. Tloka3ano, uro 3akpemnenue 1. talievii 3a
Ka3aXCTaHCKMMH PAacTCHUSIMH CBS3aHO HE C CaMOCTOATEIBHBIM HOMEHKIATYPHBIM aKTOM BBeneHckoro, a c
MOCJIEAYIONIMM TIPUMEHEHHEM 3TOTO MMEHH K KOHKPETHOMY Marepuaiy, HaunHas ¢ pabotsl 3. I1. bowannesoii, u ero
JIANTbHEHIIUM BOCIIPOM3BECHUEM B CIIPaBOYHOM JinTeparype. Mop¢osornieckue u MoJIEKyJIsIpHbIE JTaHHbIE HE JaloT
OCHOBaHMI NPU3HABATh «TIOJbIAaH TanueBa» CaMOCTOSTENBbHBIM TaKCOHOM; 3TO Ha3BaHHE IIEJIECOO0OPAa3HO COXPAHATh
Kak HeopmansHOe 0003HaUeHHe KazaxcTanckoro mopdoruma T. buhseana B cocrase kommekca T. biflora s.l.

Karouesnie ciioBa: Tulipa talievii, Tulipa talijevii, Tulipa buhseana, Tulipa biflora, Homenknarypa.

KA3AKCTAHJAFBI «TAJTUEB KBI3FAJJIAFBI»: ATAVJIAP TAPUXbI )KOHE
TAKCOHOMMUSIJIBIK TYCIHIIPMECI

Angatna. OtaHIblK OOTaHMKANBIK oaeOuerte «TanmueB KbI3Fajgarbl» aTtaybl KaszakCTaHHBIH aK TyJimi
KBI3FajIakTapblHa KOJIAHBLIBIN KENTeH, anaiaa Oy atayra OaillaHBICTEI Oip-OipiHEH TOyelci3 eKi HOMEHKIIATYPabIK
tapux Oap. 3eprreynin makcarel — Tulipa talievii Vved. xone T. talijevii Klokov & Z0z ataynapbIHbIH KOJJaHBLTY
peTiH KalIblHA KeNTipill, aTaylaplblH TapUXbIH OJlapFa COMKeC OCIMIIKTep/AiH TaKCOHOMUSJIBIK OpHBI Typajbl
MaceneaeH axbipaty. 1935-1987 skepuimapaarsl OacTanmkbl KOHE aHBIKTaMalbIK aepekkesaep, IPNI xome POWO
3aMaHayu JEepPEeKKOpJaphbl, OHIPJIIK TAaKCOHOMUSIIBIK PEBHU3USUIAp, COHMAI-aK LUTOMETPHUSUIBIK JKOHE (HIIOICHOM/IBIK
nepekrep caibicThippuinbl. A. W. Beexenckumit T. talievii atayein T. buhseana-meiy conrycrik pacaceiHa Gepy
KO3/IeNIeH aray peTiHAe FaHa aTal, OHbI JiepOec TaKCOH peTiHle KaObliiaMaraHbl KOPCETUIAl; KapacThIpbUIFaH
JIEpEKKO3epAeH Oyl aTayIblH HOMEHKIATYPasbIK TYPFBIAAH JKapaMbl jKapusllaHybl aHBIKTaIraH koK. 1. talijevii
Klokov & Zoz araywr Oyman toyencis typae Ileirsic Eyponanarsr T. biebersteiniana—T. sylvestris kemeninme pro
Synonymo pertinze xapusiianrad. Kasakcranabik ecimaikrepre T. talievii ataybiHbIH OpHBIFYBI BBeeHCKuitnin nepoec
HOMEHKJIATypaJbIK aKTiCiMEeH eMec, Oy araylnblH KeiHiHHEH HakKThl OCIMIIK MaTepHalblHA KOJIAHBLTYybIMCH
OailmaHbICTBl eKEeHI aHBIKTAJIbl; MyHIal KonaaHbic 3. I1. BouaHieBaHbIH eHOETriHEH OacTalbll, KeiliH aHBIKTAMAJIbIK
oneduerTe TYpaKThl TypAe KaWTalaHbIll OTbIpFaH. MOpQOJIOTHSUIBIK JKOHE MOJISKYJalbIK JiepekTep «Tannes
KbI3FaJIJarblH» JepOec TaKCOH peTiHIe TaHyra Heri3 Oepmeiini; Oyn arayaer T. biflora sl. xemienine kiperin T.
buhseana-ubiH Ka3akcTaHABIK MOPGOTHITIHIH OefipecMu ataybl PETiHIE CAKTAFaH OPBIH/IBI.

Herisri cesnep: Tulipa talievii, Tulipa talijevii, Tulipa buhseana, Tulipa biflora, Homerknarypa.

‘TALIEV’S TULIP’ IN KAZAKHSTAN: HISTORY OF NAMESAND TAXONOMIC
INTERPRETATION

Abstract. In the botanical literature of the former USSR, the name “Taliev’s tulip” became attached to white-
flowered tulips from Kazakhstan, although it conflated two independent nomenclatural histories. This paper
reconstructs the sequence of use of Tulipa talievii Vved. and T. talijevii Klokov & Zoz and separates the history of the
names from the taxonomic interpretation of the plants concerned. Primary and reference works published between 1935
and 1987, IPNI and POWO records, recent regional revisions, and cytometric and phylogenomic evidence were
compared. Vvedensky mentioned T. talievii only as a hame he had considered for a northern race of T. buhseana and
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did not accept a separate taxon under that name; no valid publication has been located in the sources examined. T.
talijevii Klokov & Zoz was independently published pro synonymo in the East European T. biebersteiniana-T.
sylvestris complex. The association of T. talievii with Kazakhstan plants was consolidated mainly through later
literature, beginning with Botschantzeva. Morphological and molecular evidence does not support recognition of
“Taliev’s tulip” as a distinct taxon. The name is best retained informally for a Kazakhstan morphotype of T. buhseana
within the T. biflora s.I. complex.

Keywords:. Tulipa talievii, Tulipa talijevii, Tulipa buhseana, Tulipa biflora, nomenclature.

Coxkparmenns u o6o3uauenust: IPNI — International Plant Names Index; POWO — Plants of the World Online; ITS
— internal transcribed spacer, BHyTpeHHUI TpaHCKpUOUPYEMBIii crieiicep smepHoit pudocomuoii JIHK; 2C — comeprxanue
sinepHoit JIHK B nuniaonjHOM coMaTHYECKOM sIIpeE.

Beenenne. Kommiekc Tulipa biflora Pall. sl|. ocraercs oxnoit u3 Hanbosiee TPYAHBIX TPYIIII
pona Tulipa B Ilentpanbaoit A3uu. B rimobansHbix cBoakax T. buhseana BOiSS. 00bIUHO BKIIFOUAIOT
B 1mmpokoe moHummanue T. biflora [1-3], Torma kak B coBpeMeHHBIX 00paboTKax (IIOpHI
V36ekucrana u Kazaxcrana ero coxpansitoT B BUI0BOM panre [4, 5]. B 3aBucUMOCTH OT IPUHSATOM
TAaKCOHOMHUYECKOW CXEMBI OJIUH M TOT K€ MaTepuas MOKeT MoJIydaTh pa3IMyHOe BUA0BOE uMs. J{is
«Tronbriana TamueBa» K 9TOH TAKCOHOMHYECKON HEONPEAESICHHOCTH JOOABIISCTCSI HOMEHKIIATYPHO-
o6ubnuorpaduyeckas nmpobdiaema, CBI3aHHas ¢ UICTOPUEH IBYX CXOJHBIX 3MUTETOB.

Cxonnbie popmbl umeH talievii u talijevii BO3HHKIIN He3aBUCHMO, B Pa3HBIX reorpaguyeckux u
TaKCOHOMHMUYECKUX KOHTEKCTaX, HO I03/1Hee ObulM cOMMKeHbl B JuTepaType. B pesynbrare
Ha3BaHME, MEPBOHAYAIBHO JIUIIb IpeIoiarapuieecs: Ui ceBepHod packl T. buhseana, cramo
BOCIIPMHMMATBCS KaK MPUHATOE BUIOBOE Ha3BAHUE Ka3aXCTAHCKUX PACTEHUH, TOTJa Kak CXOJIHOE
no nHanucanuio T. talijevi Klokov & Z0z otHocmioch K HHOM rpyIme TOJbIaHoB. [loatomy
UCTOPUIO Ha3BaHUI HEOOXOAMMO paccMaTpHUBaTh OTAEIBHO OT BONPOCAa O TAaKCOHOMHUYECKOM
CTaTyce pacTeHHIA, C KOTOPHIMU OHH OBLIM CBSI3aHBI.

[lenp paGoTbl — PEKOHCTPYUPOBATh HOMEHKIATYPHO-OMOIMOrpauuecKkyl0o HCTOPHIO
«Tronbnana TamueBay, BBISCHUTH MPOMCXOXKICHHWE M COOTHOIIeHWe HasBanud 1. talievii u T.
talijevi, npocnenuts ¢GopMupoBaHue TpaguuuKM npuMeHeHus T. talievii k KkazaxcTaHCKOMy
MaTepually ¥ YTOYHHTH COBPEMEHHYIO TaKCOHOMHYECKYIO HHTEPIPETANNI0 COOTBETCTBYIOIINX
pacTeHui.

Martepuaabl W MeToAbl. [IpOBEIEHO pPETPOCIIEKTUBHOE COMOCTABICHHE TEPBUYHBIX H
CIPaBOYHBIX UCTOYHUKOB. J[J1s1 KaXk10T0 ynoTpeOIeHnss MMEHH YYUTHIBAINCH J1aTa, (hopMma SIUTETa,
aBTOPCTBO, TAKCOHOMHYECKHH KOHTEKCT, reorpaduieckas MpPUBS3Ka W CTATyC, MPHIABABIIMNACS
COOTBETCTBYIOIIUM pacTeHus M. Ocoboe BHMMaHHUE YIENJIOCh TOMY, COJAEpKal JIM HCTOYHHUK
CaMOCTOSITENTFHOE OINMCAaHHWE WIIM JHArHOCTHYECKOE PElIeHHE JIMOO JIMIIh BOCIPOU3BOAMI paHee
BeTpevasieecss uMsi. OCHOBY aHanm3a coctaBwim nportonor T. buhseana [6], oOpabotku A. .
Brenenckoro [7] u II. II. TlonsikoBa [8], moHorpadus 3. Il. bouanueBoit [9], uzmanue A. A.
Npamenko u O. B. bemsmosa [10], padora U. I'. 303 u M. B. Knokosa [11], cBenenus IPNI [12],
POWO [3] u mo3nuelimue cupaBounbie oOpadboTku [13, 14].

CoBpeMeHHas HHTepIpPETaIHsI COMOCTABISIIACH C PETHOHAIBHBIMU U INI00ATBHBIMUA PEBU3HSIMU
[1-5], HoMeHKIaTypHOU 00paboTKO# MHppapooBbix Karteropuit Tulipa [15], nuToMeTprHYeCKUMHU
u ¢unoreHoMHbIMH JaHHbIMH [1, 16, 17]. HomenkmarypHas wucTtopuss u OuoOJOrHYecKas
000COOJIEHHOCTh pacCMaTpUBAINCh pa3/ielbHO: TMO3/HEHIIee BOCIPOM3BEICHHE WMEHH HE
NPUHUMAJIOCh KaK JI0Ka3aTeNbCTBO €ro MEepBOHAYAIBbHOW BAJIMAHON MyONMKalMU, a CXOJCTBO
HaNMCAaHUsl DJIUTETOB — KaK CBUJICTEIbCTBO WX TOXKIECTBA. MOJEKYJSIpHBIE JTaHHBIC
UCMOJb30BATNCh JIMIIb JUIA TPOBEPKH COBPEMEHHOTO TAaKCOHOMHMYECKOTO  COJCpKAaHHUs
CIIOKUBIICUCS JIUTEPATypHOW KOHIENIMHA, a HE Ui PETPOCIEKTUBHOTO IEPEOCMBICICHUS
HaMepeHH aBTOPOB PaHHUX padoT.

Pe3yabTaThl 1 00CyKICHUE

Homenkaarypuas ucropusi HazBanuid Tulipa talievii m T. talijevi. Tulipa buhseana Gsi1a
omucana . Byacse B 1859 r. mo c6opy F. A. Buhse u3 oxpecrrocreii Mesna B Upane [6]. A. U.
Brenenckuii [7], obcyxnas 3tor Bun Bo «Dmope CCCPy», coobmui, 4Tro paHee Mpearoiarail
BBIJICIIUTH €r0 CEBEpHYIO pacy moj Ha3Banuem I. talievii (B mepBOMCTOYHUKE JMUTET B Ha3BaHUU
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ykazaH ¢ Oousibmiod OykBel — T. Talievii). OgauM W3 mpenanojiaraeMbiX OTIMYUN OH CUMTAI
OIyIIEHHE THIYMHOYHBIX HUTEH BBINIC IIOTHOTO OOPOAYATOrO OCHOBAHHUS: Y CEBEPHBIX PACTCHUH
OHO OOBIYHO OBUIO BBIPAKEHO, TOTAA KaK y TUIMYHBIX pacteHuid 1. buhseana vutH BbimIe
OCHOBaHHUs OCTaBAUCh robiMu. OnHako cam A. WM. BBeneHCKUIT OTMETHII HCKITFOUCHHS Y FO)KHBIX
pPacTeHUH M C OCTOPOKHOCTBIO OTHECCS K MPEAINOJaracMoMy 3HAYCHUIO IOJIOKCHUS OYTOHOB H
OTIBETIINX IIBETKOB. B HTOrOBOi 00pabOTKE CaMOCTOSATENBHOTO CTaTyca CEBEpHOW pace OH He
HpUIaL.

B o6pabotke A. . Beenenckoro T. talievii npeocmasnen ne xak ohOpMIIEHHBI TaKCOH C
COOCTBEHHOW JMArHOCTUKOW, a KaK Ha3BaHUE IPEAIOJIaraBIIerocsi, HO HE MPHUHATOTO BBIACICHUS
BHyTpu T. buhseana. Banuanas myGiukaiys 3TOro KMEHH CPEI PACCMOTPEHHBIX HCTOYHHUKOB HE
BBISIBJIEHA; TI03/IHENIee YKazaHue aBTopcTBa A. M. BBeaeHckoro 3Toro nosioxeHust He MeHsieT. Bo
«®nope Kazaxcrana» II. I1. TToasixo [8], mpusuaBas T. buhseana, uu T. talievii, Hu oTaeabHYyIO
CEBEPHYIO pacy He YIHOMSHYJ. DTO HE UCKII0YACT HHOTO YIOTPEOICHUSI UMCHH CHCIIUAIUCTAMH, HO
MOKa3bIBALT, YTO K KOHILy 1950-X I'T. OHO HE BOILILIO B OJIHY U3 OCHOBHBIX (DIOPUCTHUECKUX CBOJIOK
Kaszaxcrana. KasaxcraHnckas meuaTHas Tpaaulidsg €ro ynoTpeOJeHHs! IPOCIEKUBAETCSA IMPExkKIe
Bcero ot Oonee mo3nuei oopadotku 3. I1. bouanresoii [9].

B 1936 r. U. T'. 303 u M. B. KitokoB [11] ynoTpeGuiin cxoaHoe 1o Hanucanuio ums 1. talijevi
B paboTe, MOCBSIICHHOW BOCTOYHOEBpOIICiickoMy KoMIuiekcy T. biebersteiniana s. ampl. ABTopsr
OpsSIMO  YKa3bIBaJIM, YTO STOT TIOJNbIIAH Ha BOCTOKe 3amermaer T. Silvestris L. sl., tem cambim
paccmatpuBas ero B Kpyre T. Sylvestris-T. biebersteiniana. Hassanue ObulO HpHBEICHO Pro
synonymo, 6e3 caMOCTOSATENbHOIO ONMHcaHWs Wi AuarHo3a TakcoHa. B IPNI oHo yuteno kak
Tulipa talijevi Klokov & Zoz [12], Torga kak B MOCHEIyIOLICH JIUTEPAType BCTPEUACTCS TAKKE
Hanucanue talijevii. D10 Ha3BaHWE HE CBA3aHO C OEJOIBETKOBBIMHU TIOJIBIIAHAMH APUIHOW 30HBI
Kazaxcrana; ero cxozictso ¢ talievii BBeneHCKOro orpaHM4MBacTCs HAIMCAHUEM JSIUTETa M HE
CBUCTEIBCTBYET O HOMEHKIaTypHOH mpeemctBeHHocTH. B POWO T. talijevii Klokov & Zoz
paccmarpuBaetcs kak cuHoHUM T. Sylvestris subsp. australis (Link) Pamp. [3].

BakusiM 3Tanom crana MmoHorpadus 3. I1. bouantesoii [9]. [Tox umenem Tulipa talievii Vved.
OHa omnucana pactenus, noiaydeHnoie B 1949 r. or B. Il. bouaninieBa u3 OKpecTHOCTEW CTaHIIUU
Yokmap Ha Typkectano-CuOupckoil »xene3Hod pgopore. OTo HauOojee paHHMHA HaJEKHO
JaTUPOBAHHBIN Ka3aXCTaHCKHI MaTepHal, JJIsl KOTOPOTO MPOCIICKEHO TaKOe YIOTPEOICHNE HMEHH.
[Toapo6uoe onmcanue 3. I1. bouaHeBoii cBA3a10 UMsI ¢ KOHKPETHBIM MOP(HOJIOTHYECKAM THIIOM U
reorpauyeckuM rnpoucxoxkaeHueMm. OJIHAKO OTAEIbHOTO HOMEHKJIaTypHoro akrta A. U.
BBeneHckoro oHa He MNPHBOAWIA; IO3TOMY €€ TPAaKTOBKY CIEIyeT paccMaTpuBaTh Kak
HOCNeAyIolee MPUMEHEHUE MMEHHM K KOHKPETHOMY MaTepHally, a HE KaK CBHICTEIBbCTBO €ro
NIepBOHAYAIEHOTO HOMEHKJIATYpHOT'O CTaTyca.

B mocnenyromux crpaBouHsix u3ganusax 1. talievii Vved. ucrons3oBanu 3. M. Cununa [13]
B. M. KygpsasueBa [14]. B pesynpraTe B CHPaBOYHOW TpPaJuIMM O3TO COYETAHHE CTaJIO
BOCIIPOM3BOJIMTHCSI KAaK YCTAHOBJICHHOE BHUJIOBOE WM, XOTS CaMOCTOSITEIbHAS BaJHIHAS
myOJIMKAIKs 1OJT aBTOPCTBOM BBeeHCKOTro He yKasbiBajack. J{J1si HOMEHKIATypHO-HCTOPHYECKOTO
aHaIM3a CIIAYeT Pa3nyaTh MPUMKCHIBAEMOE TMO3HEHIIINMHI aBTOPAMHU aBTOPCTBO MMEHH U (HaKT
ero BaluAHOro omyOnukoBaHus. Takum oOpa3zom, 3akperuieHue 1. talievii B oTedecTBeHHOM
OOTaHWYECKOH  JIUTepaType HE  TPOCIEKHUBACTCA JIO  CAMOCTOSTEITBHOTO  MCXOIHOTO
HOMEHKJIaTypHOTrO akta. OHO CPOPMHUPOBATIOCH B pe3ysbTaTe IMOCIEI0BATEILHOTO NPUMEHEHHS
UMEHH K Ka3axCTaHCKOMY Marepually W €ro MOCICIYIOIIEro BOCIPOM3BEICHHUS B CIIPABOYHBIX
n3ganusx. OCHOBHBIE dTaIbl (POPMHUPOBAHMS TOW TPAJAUIIMKA CYMMHUPOBAHKI B Ta0mue 1.

Tabanna 1 — OcHOBHBIE 3Tanbl ()OPMHUPOBAHUS YHOTPEOJICHIS HA3BaHUS «TIONbIaH TaineBay B INTepaType
[IpuBenennoe
Ha3BaHUE

Ton Hcrounuk 3HaueHue I UICTOPUH Ha3BaHUS

Onicanue Bua u3 Mpana; ucxomHast
1859 E. Boissier [6] T. buhseana KOHILIEMLIUSA, C KOTOPOM MO3IHEE CBA3BIBAIIN
CEBEPHYIO pacy.
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IIpenmnonaraBuieecst Ha3BaHUE CEBEPHOU pachl

1935 A. U. Beeaenckuii [7] T. Talievii T. buhseana; camocrosTenbHbINA TAKCOH HE
NPHUHAT.
HesaBucumoe uMs B KoMILIeKce T.

1936 ﬁi]r - 303, M. B. Ka0KOB | ¢ )i biebersteiniana-T. sylvestris; ory6miKoBato
pro synonymo.

1958 I1. I1. Toskos [8] T buhseana Bun npusuan Bo «®nope Kasaxcranay; T.
talievii He ymomsiayToO.

1962 3. I1. Bouannesa [9] T. talievii Vved. Mvisi IPHMEHEHO K pacTeHuAM 13 Hokmapa i
CHA0KEHO MOIPOOHBIM OINUCAHUEM.

1977 3. M. Cmna [13] T. talievii Vved. TTponomienue ynorpednerus s cnpasounoi
JMTEpaType.

1987 B. M. Kyapssuesa [14] T talievii Vved. 3akperieHre TOM e TPAKTOBKH B TIO3HEM
COBETCKOM CIIPaBOYHHKE.

MopdgoJiorudyeckoe coepkaHie U COBpeMEHHAs] TAKCOHOMHMYECKasi HHTepnperanus. Y 3.
II. BouanueBoii [9] pacrenus u3 Yokmapa XapakTepU30BaIUCh Y3KMMU CH30BaTO-3€JIEHBIMU
JHMCTBHSIMH, TPEBBIIABIINMHI [BETKH, 1—3 IIMPOKO PACKPHIBAIOLIMMUCS IBETKAaMH, KPEMOBBIMH
JMCTOYKAMHU OKOJIOIIBETHUKA C JKEITHIM ISITHOM y OCHOBaHHMS M T'YCTO BOJOCHUCTBIMH H3HYTPH
000JI0YKaMH JTYKOBHUIIBI. THIYMHOYHBIE HUTH UMEJIH IUIOTHOE KOJIBIIO BOJIOCKOB Y OCHOBaHHS U
OoJsiee peaKoe OMyIICHHE BBIIIE, YTO COOTBETCTBYET NPU3HAKY, oTMeueHHOMY A. V. BBeaeHckum
IJISL CeBEpPHOM packl. B mocnemyromieid nurepaTtype 3TO ONKMCaHWE BO MHOTOM OIPEEIUIIO
MOP(OJIOTHUECKOE COJEp)KaHUE TOHATHS «TroNblaH TanueBa». B COBpeMEHHOM Ka3aXCTaHCKOM
Marepuaie, OJHAaKO, BapbUPYIOT BHYTPEHHEE OITyIICHHE OOOJIOUEK JIyKOBHUIIBI, OMYIICHHE
THIYMHOYHBIX HHUTEH, IMOJIOKEHHE JIMCTHEB M OKpacka HApPY)KHBIX JIMCTOYKOB OKOJIOI[BETHHKA,
OTMEYEHBI, B YaCTHOCTH, CJIa00 OMYIICHHBIC W TOJHOCTHIO TOJIbIEe THIYMHOUHBIC HUTH [5]. Takum
oOpazom, onucanue 3. II. bouaHueBol HaJEeKHO 3aKPENUIIO 32 YOKHNAPCKUM MOP(OIOTHYECKUM
THIOM Ha3Banue T. talievii, Ho OTCyTCTBHE yCTOHYMBOTO KOMILIEKCA AUATHOCTUYECKHUX MPH3HAKOB
HE JTaeT OCHOBAHMMA ISl IPU3HAHKSI €70 CAMOCTOSITEIbHBIM BUIOM.

B rno6aneHbix o6padotkax T. buhseana Bkirouaercs B mmpokoe nonumanue T. biflora [1-3],
TOI/Ia KaKk COBpeMeHHbIe peBusun (iop Y3oekucrana u Kasaxcrana coxpanstor T. buhseana kax
caMocTosTeNbHbINH BU [4, 5]. B ITS-ananu3e ka3axcTaHCKO# peBU3UH HCCIIEIOBAaHHBIC 00pa3iibl T.
buhseana u T. biflora momanmu B pa3sHble Kiajpl, HO aBTOPBI OJHOBPEMEHHO IOTYEPKHYIN
U3MeHYMBOCTh T. buhseana u HeoO6X0AUMOCTH TONONHUTENBFHOTO MaTeprana [5]. Bunosoit cratyc
T. buhseana B permoHanbHBIX 00pabOTKAax CIEAyeT paccMaTpuBaTh Kak pabOUyio
TaKCOHOMHMUECKYIO THIOTE3Y, TPEOYIOIIYIO JajdbHENIIeN TPOBEPKH.

JlBa mummonaHbix obpasma w3 “Kabchagal, Kazakhstan”, mocrynusmme mox umenem T.
talievii, B. J. M. Zonneveld [1] otrec k T. biflora; 3nauenus 2C cocraBuiu 56,3 u 57,6 pg. B
wiactomuoit  ¢uorennn B. Wilson ¢ coaBropamu [16] wxomrutekc T. biflora oxazancs
nomuduneTnyHbM, a ¢opmanbHas cexuus Biflores, Homenknatypro paccmorpennas panee J. F.
Veldkamp u B. J. M. Zonneveld [15], — HeMoHOpHUICTHYHONW. DTH pe3yabTaThl CBHICTEIbCTBYIOT
IpeXJe BCEro O CJOXHOW CTPYKType TpYIIbl U HE MOJJIEPKUBAIOT BBIACICHHE «TIOJbIIaHA
TanmueBa» B caMOCTOSITENFHYIO JHHUIO. [10CKONBKY TUTIACTHIIHAS MCTOPHSI MOXKET PACXOIUTHCS C
SAICPHOM BCIIEICTBUE HMHTPOTPECCHM, 3axBaTa IUIACTHA WM HEMOJHOW COPTHPOBKH JIMHUH,
OKOHUaTeJbHas OlleHKa rpaHuil . buhseana TpeOyer mnoOmyJsIIMOHHBIX SACPHBIX TaHHBIX WU
COIIOCTaBMMOT0 BayuHpoBaHHOro Matepuana [17].

Yoknapckuii M kamyarackuii Matepuajbl. [ ucropun ynorpediieHus UMEHH 0COOEHHO
Ba)XXKHBI J[Ba JOKYMEHTHPOBAHHBIX KOMILJIEKca MaTepuaiioB. [lepBelii — yoknapckuii Matepuan 1949
r., onucanupii 3. II. bouanneBoii [9] um BmepBhIe CBA3aBIIMKA WMsI C PACTEHUSIMH H3BECTHOTO
npoucxoxaeHus. Bropoii otHocutcst k Kamuararo: Zonneveld [1] uccnemoBan aBa oOpasua u3
“Kabchaga”, mocrymuBmme kak T. talievii. HesaBucumas moKkyMeHTalbHas JHHHS BEICT K
marepuanry Vladimir Kolbintsev 82, mocrymuBmemy B Kew B 2013 r. kak “Kazakhstan:
Kapchagai”. Xwusas xomreknus K:LCD-2013-1298+1 cesizana ¢ Baydepom K001612280,
ucnosb3oBanHbiM WilsONn ¢ coaBropamu [16] moa pabounm obo3HaueHuem “australis talijevii” (M.
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Fay, T. Freeth, nuunbie cooOuienusi, 2026). Drta menoyka CBsA3bIBaCT IMO3JHEE YHOTpPEOJCHUE
HCTOPUYECKOTO MMEHH C KOHKPETHBIM BayYHPOBAHHBIM MAaTEPHAIOM M MOJIEKYJISIPHBIMU JaHHBIMH,
HO HE OIpEelesieT €ro TaKCOHOMUYECKMH paHr. YOKIapCKMi M KalyaraiCKuid MaTepHallbl He
CIIelyeT CYMTATh OJHOH IMOIMYJSIMOHHON JIMHUEH: UMEIOIUecs CBEJCHUS MOKa3bIBAIOT JINIIb, YTO
OMHO W TO >K€ HCTOPUYECKOE HMs MPHMEHSJIOCh K Ka3axCTAaHCKUM pACTEHHUSM Pa3HOTO
npoucxoxaeHus. B mocienyromieit aurepatype T. talievii ucmonabp3oBanock, TakuM 00pa3oM, Kak
OTIPEICNIUTENILHOE UM TSI MaTepralla pa3HOTO MPOUCXOXKICHHS.

[ToneBas dotorpadus T. buhseana, cnemannas B. Konbunuessim 9 ampenst 2022 r. y
Kamyaraifickoro BogoXpaHHINILA, JOKYMEHTUPYET CXOJHBINH OenonBeTKoBbIi MopdoTun (puc. 1),
OJTHAKO HE MO3BOJISIET OTOXKECTBUTH ATY IOIYJISAIHMIO ¢ KOJUIEKIIMOHHBIM 00pa3nom Kew.

Pucynok 1 — Tulipa buhseana Boiss. Ha MeNKOMIEOHHCTOM CKIIOHE 3amajHOi KCIO3HUIINH, FOr0-3aMaHbIe MPEArophs
JxyHrapckoro Ajaray, npaBblit 00pT kaHboHa p. Mim 6im3 Kanuaraiickoro BogoxpaHuimiina, AinMaTuHcKas 00J1acTb,
Kasaxcran, 9 anpens 2022 r. ®oto B. Konbunuesa. Ucrounuk: Plantarium, nzobpaxenue 727450.

3akiaouenne W BbIBOABI. HoMeHknarypHO-OuOIHOrpaduyeckas HCTOPHUS «THOJbIIAHA
TanueBay He mpeacTaBiser coboit eauHoW JuHUU. OHA CKIIAJBIBACTCS W3 JIBYX HE3aBHCHMbIX
HOMCHKJIATYPHBIX CIOKETOB W MMO3THEHINCH TPaAulMd MPUMEHCHHS HUMEHH K Ka3aXCTaHCKHM
pacrenusm. T. talievii, ymomsiaytoe A. Y. BBemeHCKUM IS TTpeInoiaraBIieiicss CEBEpHOM pacel T.
buhseana, He ObUTO MPHHATO UM KaK CaMOCTOSITENBHBIM TaKCOH; BaJHWAHAs MyOJIHMKAIUS ITOTO
HMCHH CpPEI¥ PacCMOTPEHHBIX HCTOYHWUKOB He BhIaBiacHA. 1. talijevi Klokov & Z0z Bo3uukio
HE3aBHCUMO U OTHOCHUTCS K BOCTOYHOEBpOIICHCKOMY KoMmiuiekcy 1. Sylvestris-T. biebersteiniana.
CoBpeMEHHOE HMCTOPHKO-TAKCOHOMHYECKOE TMOHATHE «TiojblaH TanueBay CcHOpPMUPOBATIOCH
no3jHee — mpexe Bcero nocie npumenenus 3. I1. bouanneroii coueranus T. talievii Vved. k
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YOKIMApCKOMY MaTepHally ¥ IOCIEIYIOIIer0 BOCIPOU3BEACHUS ASTOTO0 WMEHH B CIPABOYHOU
JuTeparype.

Mopdonorudeckne, TUTOMETPUUYECKHUE U (PHIIOTCHETUYSCKUE JTaHHBIC HE Jal0T OCHOBAaHUU
BBIJICTISATh «THOJIbIIAaH TaueBa» B caMOCTOSITENbHBIN BHA. YOKIAPCKUN M KamyaraiCkuil Matepual
COrJIacyeTcsi ¢ U3MEHYMBOCTHIO T. buhseana B pernonaabHOM MOHMMAHUH, TOT/Ia KaK [TPH [IIMPOKOM
KOHIIETIIIMHU 3TOT TakcoH BxoauT B 1. biflora s.|. I'panuusr Buga T. buhseana ocrarorcst oTkpeITHIMU
U TpeOyIOT TOIMYJSIIMOHHOTO WCCIEIOBAaHUS; WX YTOYHEHHWE HE MCEHSET YCTaHOBJICHHOU 37eCh
ucropun umenu T. talievii. J[o BBIICHEHHs TpaHMI[ 3TOr0 TaKCOHA IIE€JIECOO00pPa3’HO COXPAaHSTh
«tronbrad  TanmueBa» Kkak HepoOpMaNIbHOE HA3BaHUE JOKYMEHTHPOBAHHOTO Ka3aXCTaHCKOTO
MopdoTuna, He TpuaaBas eMy (OpPMaJIbHOIO TaKCOHOMHYECKOTO CTaTyca, HE MOJATBEPKICHHOTO
PacCMOTPEHHBIMU UCTOYHUKAMHU.

BaaronapHocTu. ABTOphl HcKpeHHe Onaromapubl Maiikiny ®eto (Michael F. Fay) u Tomacy
®pucy (Thomas Freeth) uz Koponesckux 6Goranmyeckux canoB Keto (Roya Botanic Gardens,
Kew) 3a cBemeHHS O TNPOMCXOKACHHHM M y4eTe KOJUICKIMOHHOTO MaTepuana, BiaguMupy
KonOuHueBy — 3a BO3MOXHOCTh MyOJIMKaMU MOJ€BOW Qororpaduu; AsnexkcaHapy AJIeXuHY
(Poranudeckuii caq XapbKOBCKOTO HAIlMOHAJIbHOrO yHHBepcuTera mMeHu B. H. Kapasuna) — 3a
MIOMOIIb B IOMCKE PEIKOU JINTEPATYPhl. ABTOPBI TAKXKE O1aroapst AByX aHOHMMHBIX PEIICH3CHTOB
3a BHMMATEJIbHOEC MPOYTCHHE PYKOMHUCH, IICHHBIC 3aMEYaHHs W MPEUIOKCHHUS, MO3BOJIMBIINE
YTOYHUTH U YIYUIIUTh TEKCT CTATHH.

Hcrounuk punancupoBanus. CtaTbs MOArOTOBICHA 0€3 CHEMUATBLHOrO (PMHAHCHPOBAHHS B
paMKax SKCIEepPTHON pabOThl Ka3aXCTaHCKMX OOTAHMKOB B COCTaBe [ PYIIIbBI CHEIHATIHCTOB IO
aukuM Trosibiianam Komuccnu 1o BepkuBanuio BumoB MCOIT (IUCN SSC Wild Tulip Speciaist
Group).
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CESIHIIEB COCHbI OGBIKHOBEHHOWM TPETHEM POTAIIAU
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Coxpamenuss u obozHauenus: PAP — dortocunTeTMyeckn aktmBHas paauaius; Na-KMI[ — narpwii-
KapOOKCHMEeTHILEILTION03a.

AHHOTAUMAA. AKTyaJbHOCTh HCCJICIOBaHUS  OOYCJOBJICHA HEOOXOMUMOCTHIO  yBEIHUYCHHS OOBEMOB
Ka4eCTBEHHOT0 MOCaJ0YHOr0 MaTepHana cOoCHbl 0OblkHOBeHHOW (Pinus ylvestris L.) amst ecoBOCCTaHOBJICHUSI B
neHTouHBIX O60pax [IpuupTeimbs. [lenpio paboTH ABISIACH OIICHKAa BOZMOYKHOCTH MTOYUYCHHS CTAaHAAPTHBIX CESTHIIEB C
3aKpBITOM KOPHEBOI CHCTEMOW TMpH TPOBEICHUW TPEThEH PpOTAIMH C WCIOJIH30BAaHHEM OHOCTUMYISITOPOB U
HHTEPIOJIMMEPHBIX KOMIDICKCOB Ha OCHOBE XHTO3aHa W HATPHHA-KapOOKCHMETHIIIEIUTIoNo3bl. MccnemoBanus
npoBommi ¢ 2021 roma Ha 6aze Komimiekca necHOr0 MUTOMHHKA U JiecOCeMEeHHOU ctaHIu KaHoHepckoro ¢uimana
PTY «(I'JIIIP «Cemelt opmanby. OLeHHBAIN OCEBHBIE KAUECTBA CEMSH, CPOKH IMOSIBICHUS BCXOJOB, BBICOTY CESHIIEB,
pa3BUTHE KOPHEBOW CHUCTEMBI W BBIXOJ CTaHIAPTHOTO IMOCANOYHOro marepuana. JlabopaTopHas BCXOXKECTh CEMSH
cocraBmia 95 %. B mepBoif poTanum MaccoBble BCXOJBl NPU HCIOJIB30BAHUM HHTEPIIOIUMEPHBIX KOMILIEKCOB
MOSIBJSUIUCH Ha 4—5-¢ CYyTKM MPOTUB 7-X CYTOK B KOHTPOJIE; CPEIHSSI BhICOTA CesHIeB cocTaBisna 8,7—10,6 cM, a goms
CTaHJIapTHOTO MaTepuana gocturana 83 %. Bo BTopoii porammu cpenHss BhICOTa Jocturaia 9,4 cM, BEIXOJ TOBAPHOTO
marepuana — 10 70 %. B Tperbell poTanuu BBICOTAa CESHIIEB HE MpeBbIIaja 3 CM, CTaHAAPTHBIA MOCAJOYHBIN
MaTepuall TONlydeH He OBUI, a KOpHeBOW KoM He cdopmupoaincs. llodydeHHBIE pe3ynbTaThl yKa3bIBalOT Ha
CYIIECTBEHHOE BIIMSHHE YCJIOBWH BBIpammuBaHUsS Ha 3(QeKTHBHOCTH OHMOMONMMEpHBIX HpenapaToB. [IpakTmyueckas
IEHHOCTh pabOTHl 3aKII0YaeTcsi B OOOCHOBAaHWHM HEOOXOAMMOCTH ONTHUMH3AIlMA CPOKOB TPEThEH poOTanmuu |
MUKpOKJIMMaTa Terwi. JIJii OKOHYATeNbHOW KOJIMYSCTBEHHOW OIIGHKM TPHYWH HEyHAadl TPEeThbeld poTamuu
HEOOXOAUMBI JIOMIONHHUTEIBHEIE HHCTPYMEHTAIBHBIE JaHHBIE O TEMIIEpaType, OCBEMIEHHOCTH, BIAXKHOCTH U BOIHO-
BO3IYIIHOM pPEeKUME CyOcTpaTa.

KaroueBbie ciioBa: Pinus  ylvestris L., 3akpbiTas KOpHEBas CHCTEMA, TPEThbsS POTAIUs, WHTEPIOIMMEPHBIM
KOMILJIEKC, IECHOM MUTOMHUK.

THIMII TAMBIP )KYWECI ) KABBIK KOJIMI'T KAPAFAY KOIETTEPIH YIITHIII
POTALNUAILA OCIPY KE3IHJAE HHTEPIIOJIMMEPJIIK KEINEHAEPAI KOJIJAHY
TUIMALIITT

AnpanTa. 3eprreyniH e3exTiniri Epric MaHbl Tacmanbl Kaparailibl OpMaHAApbIH KaJlblHA KeNTipy YILIH
koximri kaparaiaeiy (Pinus sylvestris L.) camanbl OTBIPFBI3y MaTepUalblH OHAIPY KOJEMiH apTThIpy KaXKeTTLTiriMeH
OaitanblcThl.  JKYMBICTBIH ~ MakcaThl ~ XWTO3aH MEH  HaTpuil  KapOOKCHMETHIILEIUTIONO03achl  Heri3iHzeri
OHMOCTHMYJISITOpJIAD MEH HMHTEPIOJIMMEPIIIK KelIeHAep/l NaijanaHa OTBIPBIN, TaMbIp JKyHeci jkaObIK KemeTTep.i
YIIiHII poTaIysia CTaHAAPTTHI camara JeiiH ecipy MyMKiHAiriH Oaramay Gomnnel. 3eprreynep 2021 xpmiman 6acram
«Cemeli opMaHBD) MEMJIEKETTIK OpMaH TaOWFu pe3epBaThl KaHOHEp (QUIMANBIHBIH OpMaH MHTOMHHUTI JKOHE OpMaH
TYKBIM CTaHIWACH KeIIeHiHAe >Kypri3inmi. TyxeimmapabiH ceOy camacel, OCKiHAEpAiH maimga Oomy wmep3iwmi,
KOIIETTePAiH OMIKTIri, TAMBIp XKYHECiHIH JaMyBl KOHE CTAHAAPTTHI OTBHIPFBI3Y MaTEPHAJBIHBIH IIBIFBIMBI OaFajlaH bl
TyKpIMAAPIBIH 3epTXaHAIBIK OHTIMTIr 95 % Oonapl. BipiHimm poTanusma HHTEPHIOIMMEPIIIK KemeHAep i KoIJaHFaHIa
xKarmail eckinaep 4-5 Toyiikre, Oakputayna 7 TOyINIKTE Haijga OOJMIbI, KeIIeTTepAiH opTama OumikTiri 8,7-10,6 cm,
CTaHIAPTTHl MaTepuanibly yieci 83 %-fa neiiiH keTti. EkiHmm poTanmsmga opramia OWIKTIK 9,4 cM-Te, Tayapiblk
MaTepuaiiblH IIbFbIMBI 70 %-Fa gediH skeTTi. YIIHIII poTanusia KeUIeTTep[iH OWiKTiri 3 CcM-ICH acmajsl,
CTaHAAPTTHl OTHIPFBIZY MaTepHaIbl ajibiHOA/Ibl J)KOHE TaMblp TYHIpIIiri Kambelntacnarad. HoTmwxenep OuomonmmmMepix
npenaparTapAblH THIMIUIIN ecipy »KarnaiiaapblHa alTapiibIKTail Toyenai eKeHiH KepcerTTi. IIpakTHKanblK MaHbI3bI
YIIIHII pOTanusi Mep3iMEpiH JKOHE KbUIbDKa MHUKPOKIMMAThIH OHTAWIAHABIPY KaXKETTUINIH Herizaeyae. YImiHIi
POTAIUSHBIH COTCI3iK ceOenTepiH TYNKITIKTI CaHIbIK Oaraiay YIIiH TeMmIepaTypa, KapblKTaHy, bUIFAIABUIBIK XKOHE
CcyOCTpaTThIH Cy-aya peskuMi OOMBIHINA KOCHIMIIIA ACTIANITHIK IEPEKTEP KaKeT.
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Tyiiin ce3mep: Pinus sylvestris L., xa0bik TaMbIp xKy#ieci, YLIHII pOTALHs, HHTEPIOIUMEPIIIK KEIIeH, OpMaH
MTUTOMHMT.

EFFICIENCY OF INTERPOLYMER COMPLEXESIN GROWING SCOTSPINE
SEEDLINGSDURING THE THIRD ROTATION

Abstract. The study addresses the need to increase the production of high-quality Scots pine (Pinus ylvestrisL.)
planting stock for forest restoration in the Irtysh ribbon pine forests. The aim was to assess whether standard
containerized seedlings could be produced during a third growing rotation using biostimulants and interpolymer
complexes based on chitosan and sodium carboxymethylcellulose. The study has been conducted since 2021 at the
Forest Nursery and Forest Seed Station Complex of the Kanonersky branch of the State Forest Natural Reserve «Semey
Ormany». Seed quality, emergence timing, seedling height, root development and the yield of standard planting stock
were assessed. Laboratory germination reached 95%. During the first rotation, mass emergence occurred on days 4-5 in
the interpolymer treatments compared with day 7 in the control; mean seedling height was 8.7-10.6 cm and the
proportion of standard planting stock reached 83%. During the second rotation, mean height reached 9.4 cm and the
yield of marketable planting stock was up to 70%. During the third rotation, seedling height did not exceed 3 cm, no
standard planting stock was obtained, and the root plug failed to form. The results indicate that the effectiveness of
biopolymer treatments depends substantially on nursery growing conditions. The practical significance of the study is
related to optimizing the timing of the third rotation and greenhouse microclimate. Definitive quantitative attribution of
the third-rotation failure to specific environmental factors requires additional instrumental measurements of
temperature, light, substrate moisture and water—air conditions.

Key words: Pinus ylvestrisL., containerized seedlings, third rotation, interpolymer complex, forest nursery.

BBenenue

Jlentounsie 60pel [IpuupTHIIIBLS OTHOCATCS K YHUKAJIBHBIM JIECHBIM dKocucTeMaM Kazaxcrana
U HMEIT BaXHOE MPHUPOJOOXPAHHOE U SKOJOTMYecKoe 3HaueHue. HMX coxpaHeHue u
BOCCTAHOBJIEHHE TPEOYIOT CTa0MIIBHOTIO MPOU3BOJICTBA KAYECTBEHHOI'O MOCAA0YHOI0 MaTepuana, B
TOM YHCJ€ COCHbI 0ObIKHOBeHHOH (Pinus ylvestris L.). [l jecHBIX MUTOMHHUKOB BaKHBI HE
TOJIbKO TEHETHMYECKHE XapaKTePUCTHKM HCXOAHOrO Marepuajna, HO U YCIOBUS, B KOTOPBIX
BBIPAIMBAIOTCS CESHLBL: TeMIepaTypa, (OTONEPHOA, OCBEHIEHHOCTb W DPEXHUM YBIAXKHEHHUS
CIIOCOOHBI CYIIECTBEHHO BJIMSATH HA POCT U PEHOJOTMYECKOE pa3BUTHE pacTenuit [ 1-3].

B Kanonepckom ¢unuane PI'Y «I'JIIIP «Cemelt opmaHbDy (GyHKIIMOHUPYET KOMILUIEKC JIECHOTO
MUTOMHUKA U JIECOCEMEHHOW CTAaHILIMU, OCHAIIEHHBIN 000pyJOBaHMEM i BbIpamiuBaHus 10 3,6
MJIH CESHIEB C 3aKPbITOM KOPHEBOH cucTteMoil B roA. CtaHgapTHas TEXHOJIOTHUS MPEAyCMaTpUBAET
JIBE pOTallMM B TEYEHHE OJIHOTO BETE€TAllMOHHOIO TIepuoja. YBEJIWYEHHE MOTPeOHOCTH B
M0CaJ0YHOM MaTepuaie o0ycIOBIMBAEeT HHTEPEC K BO3ZMOKHOCTH OpraHU3allii TPeTbel poTaluu.

OpHuM U3 HanpaBiIeHUN MHTEHCU(UKALMK BBIpAIlMBAaHUS [TOCAI0YHOTO MaTepuana sBIsSeTcs
IpUMEHEHHE OMOMOJIMMEPOB U HMHTEPHOIMMEPHBIX KOMIUIEKCOB. XHUTO3aH paccMaTpUBaeTCs Kak
OMOCTUMYJISITOP M CPEJICTBO MOBBIIEHUS YCTOMYMBOCTH PACTEHUU; OJHAKO €ro JAelcTBHe Ha
JPEBECHBIE PACTEHMsSI MOXET 3aBHCETh OT KOHILIEHTpAllUM, YCJIOBUN INPUMEHEHUS M CTaguu
pazButusa. Jlis cocHbl OOBIKHOBEHHOH TIOKa3aHO KakK IOJIOXKUTEIbHOE BIUSHUE OTIENIbHBIX
IpernapaToB XUTO3aHA Ha pOCT, TaK M BapuabenbHOCTh 3(p(deKkTa B 3aBHCUMOCTU OT YCIOBHH
BhIpanuBanus [4, 5].

Jlis MHTEPHOIMMEPHOr0 KOMILJIEKCa XMTO3aHa M HaTPUN-KapOOKCHUMETHIILIEIUTION03bI TaKKe
MOKa3aHO IMOJIOKUTENbHOE BIIMSHHUE HA BOJOYICPKUBAIOLIUE CBOIICTBA MOYBBI U OT/AEIbHBIE
MoKa3aTeay MpopacTaHUst M pocTa COCHBI OOBIKHOBEHHOH [6]. Bmecte ¢ TeM coBpeMeHHBIE
UCCIIEIOBaHUsI KOHTEHHEPHOro BBbIpAIIMBAHUS MOMYEPKUBAIOT HEOOXOIUMOCTh YUYUTHIBAThH
COBOKYITHOE BIIMSIHUE CPENbl MNTOMHHKA, a HE TOJBKO JAEMCTBHE CTUMYJIATOPOB [2, 7]. [Inst cocHbI
OOBIKHOBEHHOH (hOTONEPHUO U TEMIIEPATYPHBIN PEKUM CBSI3aHBI C PUTMOM POCTa U MpeKpalieHueM
Bereraruu [3].

Takum oOpa3zoM, HaydHas mpoOjeMa HacTOSIIEH paboOThl 3aKIIIOYACTCS B OILICHKE IMPEACIIOB
3¢ (HEeKTHBHOCTU OMOIMOMMEPHBIX MPEMapaToOB MPH MOIBITKE MOJYYUTh CTAHJAPTHBIN TTO0CATOYHBIH
MaTepuai B TPeThel pOTallMM B YCJIOBUAX OIPAaHUYEHHOT'O BETeTAIlMOHHOTO nepuoja. OObeKToM
WCCJICTOBAHMSI SIBJSLTUCH CEMEHA U CESTHITBI COCHBI OOBIKHOBEHHOU C 3aKPBITOM KOPHEBOI CHCTEMOIA.
Lenb uccnenoBanuss — OLEHUTH 3()PEKTUBHOCT MPUMEHEHHS] HHTEPIOIMMEPHBIX KOMIUIEKCOB U
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OMOCTUMYJISITOPOB TIPU BBIPAIIMBAHUU CESHIEB TPETbEW pOTALMM W OMPENEIUTh (PAKTOPHI,
OTPAaHWYMBAIOIINE TIONYYCHHE CTAHJAAPTHOTO TIOCaIOYHOro Mmatepuana. PabGowas rumotesa
COCTOSUIA B TOM, YTO TNPUMEHEHHE OHMOMOJUMEPHBIX MPENapaToB CHOCOOHO YIYYIIUTh POCT
CesTHIIeB, HO UX 3(pPeKT orpaHnyeH P HEOJATONPUATHOM TEMIIEPATYPHO-CBETOBOM PEKHUME.

2. MaTepuaJjbl U METOIbI HCCJIETOBAHUS

UccnenoBanuss mpoBomwm ¢ 2021 roma Ha Oasze Komriiekca JIECHOTO TMHUTOMHUKA U
necoceMenHoi crannuu Kanonepckoro ¢umuana PI'Y «JIIIP «Cemeii opmanby. OOBEKTOM
UCCIICIOBAHMs SIBJSUIMCh CEMEHAa M CesHIbI COCHBI 0ObIkHOBeHHO# (Pinus  ylvestris L.),
KCIOJIb3yEMBIE JJIsI IPOU3BOJICTBA ITOCAJOYHOTO MAaTEpHUAIIA C 3aKPBITOM KOPHEBOM CUCTEMOM.

[Tepen moceBOM MPOBOAMIH JTAOOPATOPHYIO OIICHKY MTOCEBHBIX KAYECTB CEMSH B COOTBETCTBUU
c TpeOOBaHUSMHU JEHCTBYIOIIUX TOCYAAPCTBEHHBIX CTAaHAAPTOB. Il MPOPMIAKTHKN TPUOHBIX
3a00s1eBaHUl ceMeHa 00pabaThIBaM PAacTBOPOM TE€PMaHTaHATAa KaJMs, MOCIE YEro MPOBOIMIH
MPEANOCEBHYI0 00pa0OTKy OMOJIOTHYECKM AaKTUBHBIMH IIpenapaTtaMd W HHTEPIOIUMEPHBIMHU
KOMIIJICKCaMH.

WuTepnoniuMepHble  KOMIUIEKCHI ~ TOTOBMJIM  HAa  OCHOBE  XWTO3aHa W HATpUUA-
KapOOKCUMETWILICIUTIONO03bI, a Tak)Ke ajbruHaTa HaTpus W resuiana. [loauMepHbIE pPacTBOPHI
rotoBwin B KoHHeHTpamuu 0,01 Monb/l ¢ mocienyrmuM nepeMennBaiueM B TeueHue 24 4. B
MIPOM3BOJICTBEHHBIX YCIOBHUSX CEMEHA BHICCBAIM BPYUYHYIO B KacCEThl ¢ TOP(MSHBIM CyOCTpPaTOM.
[Tocne moceBa KacceThl pa3Meliaiy B TEIUIUIIE.

B xonme naOmioeHW OIEHUBAIA CPOKH TIOSIBJICHUSI MAacCOBBIX BCXOJIOB, POCT CESHIIEB,
(dhopMHUpOBaHKE KOPHEBOM CHCTEMBI W BBIXOJI CTAHJAPTHOTO IOCAJA0YHOTO Marepuana. s
XapaKTEPUCTHUKA  POCTAa  MCIOJIB30BAIIA  BBICOTY  CESHIIEB; JIOMOJHHUTEIIBHO  OLIEHUBAIU
dbopMUpOBaHHE KOPHEBOIO KOMa M COOTBETCTBHE IIOJIYYEHHOTO Marepuana TpeOOBaHUSIM K
CTaHAAPTHOMY NIOCAIOYHOMY MaTepHay.

Jns  NOBBILIEHUS  BOCHPOU3BOJMMOCTH  MCCIEOBAaHUA TMpPU  MNOCIEAYIOUIUX  OIbITaX
peKoMeHIyeTcsl (PUKCUPOBaTh W BKJIIOYATh B MPOTOKOJI: YHUCIO CEMSH U PACTEHUU B KaXKIOM
BApUAHTE, YUCIO MOBTOPHOCTEM, COCTAB M KOHIIEHTPALMIO Ka)XJOro IMpenapara, CpOKM Haudaja u
OKOHYAHMS KaXJOW pOTalMH, TEMIIepaTypy BO3IyXa U CyOcTpara, MPOJAOIKUTEIHLHOCTD
€CTECTBEHHOT'O CBETOBOTO JIHS, UHTeHCUBHOCTh DAP, BnaxkHOCTH cyOcTpaTa U mapamMeTphl MOJIUBA.
B wucxomueix Marepuangax 5TH KOJWYECTBEHHBIE TapaMeTpbl MPEACTABICHBI HE TOJHOCTHIO,
MMOATOMY OHH HE BBOJSTCS B HACTOSIIIYIO PEJAKIIMIO KAK HOBBIE SKCIIEPUMEHTAIbHBIE JaHHBIE.

[TomyyeHHbIE HaHHBIE AHAIM3UPOBAIM C HCIOJIB30BAHUEM OOMICTIPUHSITHIX METOJIOB
OMOMETPUYECKOTO aHaiu3a. B CBsI3U ¢ OTCYTCTBHMEM B MCXOJHON PYKOIIMCH CBEIEHUI O pa3mepe
BBIOOPKH, TTIOBTOPHOCTH M KOHKPETHOM CTATUCTUYECKOM KPUTEPHHM CTATUCTHUYECKYIO 3HAYUMOCTH
pa3nuuuil B HACTOSLIEH pENaKUMM He 3asABISAIOT. JUISI OKOHYATENIbHOM JKYpPHAJbHOW BEpPCUHU
PEKOMEHTyEeTCs IOTIOTHUTH Pa3zesl TOYHBIM OMTMCAaHUEM CTATUCTUYECKOTO aHaIu3a.
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Pucynok 1 — UccnenoBanue ceMsiH COCHBI OOBIKHOBEHHOH B JIAOOPATOPHBIX YCIIOBUSIX

3. Pe3yabTaTthl u 00CcyxKaeHne

3.1. Pe3yabTaThl HCCIE10BAHUSA

JlaGopaTopHasi OIleHKa ITOKa3ajla BBICOKOE KAaueCTBO MCCIEAYEMBIX CEMsH: JlabopaTopHas
BCXOXKECTh cocTaBuia 95 %, YTO COOTBETCTBOBAJIO MEPBOMY KJIacCy KadecTBa. Takum oOpa3om,
MCXOJIHOE KaueCTBO CEMEHHOTO MaTepHalia He SBJISUIOCh OYEBHIHBIM OTPAHUIHBAIOIIUM (HaKTOPOM
MOJTyYEHHsI BCXOJIOB.

B mepBoii poranmm MaccoBble BCXOJBI MPU HCIOIB30BAaHUH HHTEPIIOIUMEPHBIX KOMIUIEKCOB
NOSIBIUIMCh Ha 4—5-€ CyTKH, TOrJla Kak B KOHTPOJBHOM BapuaHTe — Ha 7-¢ cyTku. CpenHss
BbICOTa cesHIeB cocraBisuia 8,7-10,6 cm mportuB 6,4 cM B KoHTpose. Jlois CTaHIapTHOTO
II0CAI0YHOT0 Marepuana gocrurana 83 %.

Bo BTOpoli poTammu Takke OTMEYaJOCh MOJIOKUTEIHHOE BIHMSHUE OTACIHHBIX BapHAHTOB
o0pabotku. CpenHsist BbICOTa CesiHLIEB jAocTurana 9,4 cM, a BbIXOJ TOBAapHOTO IOCaJ0YHOTO
Marepuaia — 10 70 %.

Tpetbst poTanust XapakTepu3oBajlaCh PE3KHUM CHH)KEHHEM TeMIoB pocta. Hecmotps Ha
NPUMEHEHHE PA3JIMYHBIX CTUMYJSTOPOB POCTAa W OPraHOMUHEPAIBHBIX NPENaparoB, BHICOTA
CesIHIIEB HE IpeBbIIIaia 3 ¢M, CTaHIapTHBIA MOCAJAOYHbIM Marepuan noixydeH He Obul. KopHeBas
cUCTeMa pa3BUBAJIACh HENOCTATOYHO, a TOP(PSHOH KOM HE CHOPMHPOBAJICS, BCIEACTBUE YETO
BbIpAIllEHHBIN MaTepuan ObLI MPU3HAH HECTAHAAPTHBIM.

[TomyueHHbIE MaHHBIE MMOKA3bIBAIOT, YTO TOJIOKUTENBHBIA 3PQEKT OTIEIBHBIX BapHaHTOB
00paboTKH, BBIABICHHBIN B MEPBOM M BTOPOW POTALMAX, HE COXPAHSUICS MPHU MepexoJie K TpeTben
porarun. [ToaToMy 3(hGEKTHBHOCTh WHTEPIOIMMEPHBIX KOMILIEKCOB CIEAYeT paccMaTpuBaTh HE
KaK CaMOCTOATENbHBIM ()aKTOp, a KaK KOMIIOHEHT TEXHOJOIMH, PE3yJIbTaT KOTOPOrO 3aBUCHT OT
YCIIOBHIA BBIpAIIMBaHUSI.
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Pucynok 2 — [Moaroroska n 06paboTka CeMsiH mepej1 MoCeBOM

3.2. O0cy:kaeHue pe3yabTaTOB

[TomyueHHble pe3ynbTaThl COIJIACYIOTCSI C COBPEMEHHBIMU IPEJCTABICHUSAMU O BBICOKOH
3aBHCUMOCTH POCTa JIECHBIX KYJBTYp OT YCJIOBHI NUTOMHUKA. VcciemoBaHWe MHUTOMHHKOBBIX
YCIOBUM [UIl COCHbI OOBIKHOBEHHOM IOKa3ajo, YTO TemmepaTypa M (OTONEpPHOJ CIOCOOHBI
CYIIECTBEHHO BJIHSTH Ha POCT U (DEHOIOTHYECKHE TIPU3HAKY YK€ Ha pAaHHHUX CTaIUsIX pa3BUTH [2].
s cocHbl OOBIKHOBEHHOM paHee TakXe YCTaHOBJIEHO B3auMoJjelcTBue ¢oromnepuoga Hu
HAKOIUIEHHOTO TEMIIEpaTypHOro BpeMEHM ¢ IMpekpameHueM pocra cesHueB [3]. Iloaromy
CHIIKEHHE MPOJIOKUTETLHOCTH CBETOBOTO JTHS U TEMIIEPATyphl B KOHIE BEre€TallMOHHOTO Nepro/ia
MOJKET pacCMaTpPUBATHCs KaK BEPOSITHBIN (DaKTOp OrpaHUYEHUS TPEThEl pOTaLNH.

Bmecte ¢ Tem wumeromuecs B HACTOALIEM MCCIEIOBAaHMU JIaHHBIE HE MO3BOJSIOT
KOJIMYECTBEHHO pAa3/elNTh BKIAJ KaKIOrO M3 JTUX (AKTOpoB. B pykommcH OTCYTCTBYIOT
WHCTPYMEHTAJIbHBIE M3MEPEHHs TEeMIlepaTyphl BO3Ayxa M cyOcTpaTa, mHTeHCHBHOCTH DPAP mn
(bakTHUeCKOM MPOJOIKUTENLHOCTH CBETOBOTO Iepuoja B Mepuopa Tperbeil poramuu. [lostomy
BBIBOJ] ClIeyeT (OpPMYyJIHPOBaTh KaK BEPOSITHOE OOBsICHEHHE HabmomaeMoro s¢dekra, a He Kak
HKCHEPUMEHTAIBHO JI0Ka3aHHYIO €IMHCTBEHHYIO IPUUHHY.

PesynbraThl O XWTO3aHY TaK)K€ COOTBETCTBYIOT JAaHHBIM JIUTEPATYpPhl O BapuaOETbHOCTH
JefcTBUs 3TOro OuormonuMmepa Ha JApEBECHbIE pacTeHUs. B yClOBHAX JIECHOrO NHMTOMHHKA
IIPUMEHEHHE XMTO3aHa y COCHBI OOBIKHOBEHHOH COIIPOBOKAAJIOCH YIYYIIEHHUEM psiia POCTOBBIX
nokasarese, oHako 3G QeKT 3aBucel oT crnocoba npumenenus [4]. boyee nmo3aHee ucciuenoBanue
TaKXe M0Ka3aJl0, YTO BIMSHHUE XUTO3aHA HA COCHY MOXKET CYIIECTBEHHO MEHSTHCS B 3aBUCUMOCTH
OT YCIIOBMH 3KCIIEpUMEHTa M CTaJuM BbIpaluBaHus [5]. DTO MOATBEpXk,AaeT HEOOXOIUMOCTh
OLIEHUBATh JIHCTBUE Mpenapara B KOMIIJIEKCE ¢ TEXHOJIOIMYECKUMHU ITapaMeTpaMy MIUTOMHUKA.

Jis  KOMIUIeKca XHUTO3aH—HATPUI-KapOOKCUMETHIIIEIUII0N03a OMYyOJIMKOBaHbl JIaHHBIE O
MOBBIIIEHUH BJIArOyJIEPKUBAIOIIEH CIIOCOOHOCTH IOYBBI M YJIY4YIIEHMH psijia IoKas3aTelen
MpopacTaHuss M POCTa COCHbI OOBIKHOBEHHOW [6]. OTU pe3ynbTaThl MOJICPKUBAIOT
NEPCHEKTUBHOCTh ~ HMCIIOJIB30BAHUS ~ MHTEPIIOJIMMEPHBIX  KOMIUIEKCOB, HO  OJHOBPEMEHHO
MOKa3bIBAIOT, YTO MEXAHMU3M HUX JEUCTBHUS MOXKET OBITh CBSI3aH C M3MEHEHHEM BOJHOTO PEXHMa
cyOoctpara. B Hactosmem wHccnenoBaHMM (DaKTUYECKas BIAXKHOCTb M BOJHO-BO3AYIIHBIE
XapaKTepUCTUKH TOp(SIHOro cyOcTpara HE H3MEPSUIUCh, MO3TOMY YTBEPXKICHHE O DPa3BUTHUU
TMIIOKCUM KAaK YCTAHOBJICHHOHN NMPHYUHE C1a00ro KOpHEOOpa3oBaHMs CIEAYET CUUTATh TUIIOTE30H,
TpeOyIoIIei MPOBEPKH.
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Oco0blil UHTEpEC MPEICTaBIAET COBPEMEHHAs! MPAKTUKA MHOTOPOTALIMOHHOTO BBIPAIIUBAHUS
KOHTEHHEPHBIX CESHIIEB COCHBI. McciemoBaHue BTOPOM pPOTAIMU IIOKA3ajo, YTO MPUMEHEHUE
CTUMYJITOPOB POCTa MOXCET YJIydllaTb OTACIIBHBIC IIO0KAa3aTCJv, OJHAKO MHOIOpOTallMOHHAA
TEXHOJIOTUSl JOJDKHA YYMTBIBATh IPOJODKUTEIBHOCTH BETETALMOHHOIO IEPUOJAa U TOTOBHOCTD
MOCaZ0YHOTO MaTepualia K JaibHeimemy ucnonb3oBanuto [7]. [lomyueHnsie B HacTosmeil padore
pe3yabTaThl TPEThEN POTALMU JAONOJIHIIOT 3TH HAOIIOIEHUs, yKa3biBas Ha HEOOXOJUMOCTh Ooiiee
CTPOrOro KOHTPOJISl YCJIOBUN BBIPAIIMBAHHS IPH COKPAUIEHHOM BpEMEHM Ha (OPMHpPOBAHHE
CTaHJApPTHOI'O CEsHIIA.

Takum 00pa3oM, OCHOBHOH TpPaKTHYECKHMH BBIBOJ 3aKIIOYaeTCsl HE B OTKa3e OT
MHTEPIOIMMEPHBIX KOMILJIEKCOB, a B HEOOXOJMMOCTH COYETaTh UX NPHUMEHEHHUE C YIpPaBICHHEM
MHKPOKJIIMMATOM. HepCHCKTI/IBHLIMI/I TCXHOJIOTUYCCKMMU MCpaMU ABJIAIOTCA OOMNOJHUTCIBHOC
OCBEILICHUE M IOAJECP)KAHUE ONTUMAIBHOIO TEMIIEPATYpHOIO PEXKHMa B TEIUIMLE, A TaKKe
MOHUTOPHUHI BJIAXHOCTH W a’panuu cyoctpara. s monrBepxaeHus 3()(eKTHBHOCTH TaKoH
MOJIEpHU3ALMN HEOOXOAUMO IPOBEACHUE KOHTPOJIIMPYEMOTrO OIbITa C BapUaHTAMHU Pa3IMYHOIO
CBETOBOI'0 U TEMIIEPATYPHOT'O PEXKHUMA.

Pucynox 3 — [1oceB ceMsiH COCHbI OOBIKHOBEHHOU B KacCEThI € TOP(SIHBIM cyOcTpaToM
3akoueHne, BLIBOIbI

[IpoBenéHHOE MCcaeOBaHME II0KA3ajl0 BBICOKOE HCXOAHOE KAauyecTBO CEMSIH COCHBI
OOBIKHOBEHHOI: JlabopaTopHast BcXoxkecThb cocTaBuia 95 %. B mepBoii u BTOpOil poTarusx
OTJENbHBbIE BapUaHThl IPHUMEHEHUS HWHTEPHOIUMEPHBIX KOMIUIEKCOB U OHOCTUMYISTOPOB
COIIPOBOKAAIUCH 0Oojiee OBICTPHIM TOSBICHUEM BCXOJOB, YBEIWYEHHEM BBICOTHI CESHIEB U
MOBBIIIEHUEM BBIX0/1a CTAaHAAPTHOIO WM TOBAPHOT'O MOCAA0YHOT0 MaTepHana.

B Tpertpeil poranuu mONOXUTENbHBIA 3PQekT 00paboTOK OKazajcs HEIOCTaTOYHBIM IS
(GopMHpOBaHUS CTaHAAPTHBIX CESHIIEB. BpicoTa pacTeHuil He nmpeBbIIana 3 ¢M, KOpHEBas cUcTeMa
pa3BuBanack cinabo, a TopdsHO kKoM He chopmupoBaica. [lomydeHHBIE pe3yJbTAThI
CBHJIETEJILCTBYIOT O TOM, YTO HpPHUMEHEHHE OMONOIMMEpHBIX IPErnaparoB caMo Mo cede He
KOMIIEHCUPYET HeOIaronpusATHbIE YCIOBHSI BbIPAIMBAHUS.

Haunbosiee BepoOATHBIMM OrpaHMUYMBAIOIIMMU  (AKTOpaMM TPETbEeH pPOTALMU  SABISIOTCS
COKpAIIEHUE MPOJOJIKUTEIIBHOCTH €CTECTBEHHOI'O OCBELIEHUS U CHW)KEHHE TEMIIEPATypHOIO
pe)kuMa B KOHLE BEreTallMOHHOro nepuoja. OIHAaKoO H3-3a OTCYTCTBHSI MHCTPYMEHTAJIbHBIX
M3MEPEHUH ATUX NapaMeTpoB B HCXOMHOM cepuM HAONIONEHHH HMX BKJIAJ HE MOXET OBITh
KOJINYECTBEHHO YCTAHOBJICH.
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J1st mpakTUYeCcKOro BHEAPEHHS TPEThEN POTALUKU PEKOMEHAYETCS MOJIEPHU3AIMS TEIITMYHOTO
KOMIUIEKCAa C KOHTPOJIMPYEMbIM JOCBEUMBAHWEM U JIOTOJHHUTEIBHBIM OOOTPEBOM, a TaKXKe
MOHHTOPHHT  BJIQKHOCTH W  BOJHO-BO3AYIIHOTO pexuma cybcrpara. I[lepcrieKTHBHBIM
HaIpaBJICHUEM JabHEHIINX HCCIECIOBAHUM SIBJISETCS CPaBHUTENIbHOE HCIIBITAHHE BapUAHTOB C
Pa3IMYHBIMU PEXKUMAMU OCBEIICHUS M TEMIIEpaTypbl MPU OJHOBPEMEHHOM ONTUMM3ALUU CXEM
MIPUMEHEHUS UHTEPIIOTMMEPHBIX KOMILIEKCOB.

[TommydeHHBIE pe3yibTaThl MOTYT OBITH MUCIOJIB30BAHBI MPU COBEPIICHCTBOBAHUM TEXHOJOTUU
BBIpALIMBaHUS IOCAJI0YHOI0 MaTepHajia XBOMHBIX MOPOJA B JIECHBIX NMUTOMHHKax Kazaxcrana u
JIPYTUX PETHOHOB C PE3KO KOHTUHEHTAIbHBIM KIIUMATOM.

Bbaaroxapuoctu
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HEPBBIE CBEJAEHUA O BOAOPOCJIAX B CJIABO TEKYIIUX YYACTKAX
PEKU KAPA-KEHI'UP

C.B.Hypamos?!, D.C. Cameropal, A K Jlxuen6exos?, I'.b. JIxxymaxanosal?
PT'TI na ITXB «MHCcTHTYT 60TaHUKH B huTOMHTpOAyKIH» KIIXXKM MDAITP PK
2 Kazaxckuil HaMOHANBHBIH YHUBEpCUTET M. anb-Dapabu Kazaxcran, r. Anmarsl
r. Anmatsl Kazakcran, e-mail: satnurashov@mail.ru

AHHoTauus: B manHOM cTaThe 00CYKAAIOTCS TEpBBIC Pe3yIbTATHI ABIOJIOTHIECKUX McclienoBaHui pexu Kapa-
Kenrnp Vmeitayckoit oOmactu. McciemoBaHume MPOBOMMIOCH Ha YYacTKe pPEKH, OoraToM BHICIICH BOTHOMN
pactuTensHOCTEI0. Bo Bpemst o0paboTku mpo0® BeLiBICHO 135 BHAOB BOJOpOCHEH, OTHOCALNIMXCA K S OTAenam:
Bacillariophyta — 98, Cyanobacteria — 6, Chlorophyta — 12, Charophyta — 16, Euglenozoa — 3. Beuix BBIIEICHBI
Hanboree pa3HOOOpas3HBIE 1O YHCIYy BHIOB POIBI W YacTO BCTpeHarOUIWe BHIbI Bogopociell. M3 nuaToMoBBIX
Gomphonema Ehr. - 9, Navicula Bory - 7, Ulnaria Compére - 5, Mastogloia Thwaites ex W. Sm. - 5, Nitzschia Hass. -
5, Epithemia Bréb. - 5, u3 xapodutoBbix Bomopocieii Cosmarium Corda -10, u3 3enmeHsix Bogopocieir Scenedesmus
Meyen - (4 Buma) pomasl OTIMYAETCS OOHIMEM BHUIOB. BOJBIIMHCTBO OOHAPY)KEHHBIX BHOB OTHOCSTCSA K IIUPOKO
pacipoCTpaHEHHBIM KOCMOIIOJIMTHBIM BuaaM. M3 o0miero ymcna BHAOB K peAKMM OTHOcsTcs Buasl: Mastogloia
grevellel W. Sm., Gomphonema augur Ehr., Haslea spicula (Hickie) Bukhtiyarova, Amphipleura pellucida Kiitz.,
Coelastrum microporum Négeli u Pandorina morum (O. F. Miiller) Bory. IlockonsKy 3TH peYHBIC BOIOPOCIH
N3Yy4aroTCsl BIIEPBBIE, BCE BUABI, HICHTU(QHIMPOBAHHBIE B PEKE, SBIIAIOTCS HOBBIMHU BHIAAMH UL BOZOEMOB Y IIBITAyCKOH
obmactu.

Karouesble cioBa: Pexka Kapa-keHrup, anprojaorndeckie ncciaejoBaHue, anbroguiopa, BOJOPOCIH, PEAKHE BHIH,
JIOMUHUPYIOIIAE BHIBI.

KAPA-KEHI'TP ©3EHIHIH AFBICHI )KOH YYACKEJEPIHAEI'T BAJIJIBIPJIAPIBIH
TI3IMI

AnHoranusi: Byn wmakamama ¥Yieitay o0sbichiHbIH Kapa-KeHrip ©3¢HiHIH aibrojIOrHsUIBIK 3epPTTeyJIepiHiH
HOTIDKENIEpl TalKbUIaHAIBI. 3epTTeY ©3CHHIH JKOFaphl CaTBUIBI Cy OCIMIIKTEepiHe Oaif, ol aFbpICTHl OeiMiHIe
xyprizinai. CelHaManapael eHaey Kesinae 5 OemiMre skaTaThlH OannsipnapasiH 135 Typi ansikrangsl: Bacillariophyta —
98, Cyanobacteria — 6, Chlorophyta — 12, Charophyta — 16, Euglenozoa-3. Banasipiap CaHbIHBIH KONTiriMeH
ePEKILEeNICHETIH TybICTap MAHE JKHUi Ke3AeCeTiH Typiep aHblKTanabl. Juatomasl 6anasipaapan: Gomphonema Ehr. - 9,
Navicula Bory - 7, Ulnaria Compeére - 5, Mastogloia Thwaites ex W. Sm. - 5, Nitzschia Hass. - 5, Epithemia Bréb. — 5,
xapa Ganneipaapeiabiy iminen Cosmarium Corda -10, sxaceit Gangsipnapaan Scenedesmus Meyen — (4 Typ) TybIcTapsl
TYpJIEpiHIH KONTIriMeH epekiieneHeai. Tabbuiran Typlep/IiH KOMIIiri KeH TapaiFaH KOCMOIIOJHUT TypJiepre aTajbl.
Xanmer Typriep apaceiHaH cupek KeszeceTin Typiepre: Mastogloia grevellel W. Sm., Gomphonema augur Ehr., Haslea
spicula (Hickie) Bukhtiyarova, Amphipleura pellucida Kiitz., Coelastrum microporum Négeli sxone Pandorina morum
(O. F. Miiller) Bory TypnepiH kaTKbI3yra Oonampl. by e3eH OanmapIpiapbl aifall peT 3epTTENiN OTHIPFaHIBIKTAH,
©3€H/Ie aHBIKTAJIFaH OapIIBIK TYpJiep ¥IIbITay OOJBICHIHBIH CYy alIBIHAAPH! YIIIH XKaHa TYpJiep OOJBII TaObLIaIb!.

Tyiiin ce3nep: Kapa-KeHrip e3eHi, alroyIoTHAJIBIK 3epTTeynep, anroduiopa, Oanablpiap, CHPEK Ke3[eceTiH
TYpJiep, 6ackIM TypIep.

LIST OF ALGAE IN THE SLOW-FLOWING SECTIONS OF THE KARA-KENGIR
RIVER

Abstract: This article discusses the results of algal studies of the Kara-Kengir River in the Ulytau Region. The
study was conducted on a section of the river rich in higher aquatic vegetation. During the processing of samples, 135
species of algae belonging to 5 divisions were identified: Bacillariophyta — 98, Cyanobacteria — 1, Chlorophyta — 12,
Charophyta — 16, Euglenozoa — 3. The most diverse genera in terms of abundance and the most frequently occurring
species of agae were identified. Among diatoms: Gomphonema Ehr. — 9, Navicula Bory — 1, Ulnaria Compére — 5,
Mastogloia Thwaites ex W. Sm. — 5, NitzschiaHass. — 5, Epithemia Bréb. — 5; among charophytes: Cosmarium Corda—
10; among green algae: Scenedesmus Meyen (4 species). The genera are distinguished by the abundance of species.
Most of the detected species belong to widely distributed cosmopolitan species. Among the total number of species, the
following are considered rare. Mastogloia grevellel W. Sm., Gomphonema augur Ehr., Haslea spicula (Hickie)
Bukhtiyarova, Amphipleura pellucida Kiitz., Coelastrum microporum Négeli, and Pandorina morum (O. F. Miiller)
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Bory. Since these river algae are being studied for the first time, all the speciesidentified in the river are new species for
the water bodies of the Ulytau Region.
Keywords: Kara-Kengir River, algal study, algal flora, algae, rare species, dominant species.

BBenenue. Kapa-Kenrup — peka B YawsiTayckoMm paiione Yiwitayckoi obnactu KaszaxcraHa,
npaBblii IpuTOK peku Capoicy. bepér Hauano u3 poJHUKa B CEMU KMJIOMETPaxX K BOCTOKY OT 03€pa
Bbapaxkkosb, BiagaeT B pexy Capsicy y 3uMoBba Cypruthl, 55 kM Ha tore oT I. XKe3kazran. Jliuna —
295 kM, tiomans BogocOopa — 18400 km?. Ilupuna nomuasr — 0,1-0,5 kM, mupura novimsel — 0,1-
0,3 kM, mmpuHa pycia — 10 - 30 m (Hauboasmas — 70-80 m). [Iutanue peku J0KI€BOE U CHETOBOE.
Jletom paszbuBaerca Ha 1uiécel. OcHOBHBIMU npuToKamu Kapa-Kenrupa spnsitorcst pexu Capbl-
Kenrup, XKeurannpr, XKesznpl. B 1952 romy BOam3u r. JKeskasraHa Ha peke OBLIO COOPYKEHO
Kenrupckoe BOgOXpaHUIMILIE.

C 2024-2026 71r. TmpW BBINOJHEHWH HAay4YHO-TeXHWYECKOHW mporpammel. BR23591088
«Co3anue KajgacTpa pacTeHMil YibITayCKOW oOiactu Kak peanu3anus 3agad 3akoHa PK «O
pacTUTETFHOM MHpPE» ISl YCTOMUMBOTO UCIHOJIB30BAaHUS OOTAaHUYECKHX PECYPCOB PErHOHA» HAMH
BIEPBBIE IPOBEIICHO MCCIEAOBAaHUS BHJIOBOro cocraBa Bojopocieir pexku Kapa-Kenrup, Ha
ceBepHOM Oepery BOIU3M MaB3oses JKombl xaHa. JleTtom peka pasnensieTcsi Ha OTJeNbHbIE TIECHL,
4YTO cO34a€T ONAaronpusiTHBIE YCJIOBUS JUIsl YKOPEHEHHs BOJHBIX pacTeHuid. Ha 3Tux crosuux u
c1ab0 TEeKYIIUX ydyacTKax ObUIO BCTPEYEHO MHOTO BHJIOB BBICIIMX BOAHBIX PACTEHUI: 3apociu
TPOCTHHKA, POro3a, TAKKE PaCTyT KIyOHEKaMBIIl, €KETrOJOBHUK, POTOJMCTHUK, YPYTh U pa3HbIC
BUIBI paecTa. Ha HEKOTOpPBIX MeCTaxX BCTPEUYAIOTCs PSICKH, CO3JAIOLIUE IUIOTHBIE MOKPOBBI HA
MMOBEPXHOCTH BOJIBI U 00paCTaHUS 3€JICHBIX HUTYATHIX BOJIOPOCIEH.

Leap HacTosimeld padoThl — MPOBECTH HWHBEHTAPHU3AIMI0 U COCTABUTH CBOJHBINA CIIHMCOK
BUJIOBOTO COCTaBa BOJOPOCIIEH, a TAKXKE aHAIN3 TAKCOHOMHUYECKON CTPYKTYPBI aJIbrO(IIOPHI PEKH.

Marepuanbl U MeToabl. MaTepuanoM sl UCCIEIOBAHUS TMOCITYXKUIU MPOoOBI, coOpaHHBIE
nerom 2025-2026 rr. s nanbHeWero u3ydeHus coopaHHoro Martepuaina (uxcupoBanu B 4%-
HOM pacTBOpe HelTpanabHOro opManbaeruaa. [lpu mpoBeaeHnn uccnea0BaHUN Ha TOYKax 0TOOpa
nmpo0 um3Mepsyiach TeMIiepaTypa BObI, ompenensuiack mpo3padynocts U pH. C6op um obOpaboTka
MaTepUaIOB TMPOBOAMINCH O OOIICTPUHATHIM B albIOJOTHMH METOAaM HcchemoBanuii [1, 2],
UJeHTU(UKAIMS UX TTPOBEJICHA C UCIIOIh30BAHUEM OTEYECTBEHHBIX U 3apyOEKHBIX OTPEICTUTENCH,
MoHorpaduu [3-13].

Cnucok BUIOBOTO COCTaBa BOJIOPOCTEH, MPUBEACHHBIM B HACTOSIIEH pabOTE COCTABJIEH C
y4€TOM COBPEMEHHBIX TAaKCOHOMHYECKMX MpPeoOpa3oBaHW U B COOTBETCTBHH C TOPSAKOM,
MIPUHSATOM Ha caiiTe riao0anpHOM 6a3bl TaHHBIX 0 Bogopocisax AlgaeBase.

Pe3yabTaThl U 00CysKaeHHe. B pe3ynbraTe HAlIUX UCCIEJOBAHUM COCTABJICH CIIMCOK BHUJIOB
BOJIOPOCIICH, OOHApY>KEHHBIX, B CTOSYMX M ciab0o Tekymux ydacTtkax peku Kapa-Kenrup,
HacuMThIBaromiei 135 BUIOB U BHYTPUBUAOBBIX TAKCOHOB U3 S oTaenoB, 10 kmaccos, 27 mopsiakoB.,
44 cemeiictB m 72 ponmoB. Pacmpenenenue mo otaenaM, Kak IO YHCIY TaKCOHOB, TaK W B
MPOIICHTHOM OTHOIICHWH, OKa3ajock cienyromum: Bacillariophyta (mmatomoBeie) — 72,59% ot
obmero uucima BuaoB, nganee: Cyanobacteria wim Cyanoprokaryota (cumesenensie) — 4,45%,
Chlorophyta (3enensie) —8,89%, Charophyta (xapossie) — 11,85%, Euglenophyta (3BrieHoBbie) —
2,22%. (Tabmx. 1).

Ta6muma 1 — TakcorHOMHUeckHit cocTaB Bojiopociei peku Kapa-kenrup Yibitayckoit o01acTi

Bunn % ot
No Otnen Knacc | IMopsmok | CemetictBo | Pox | BHyTpuBHIOBOH | 00IIEr0
TaKCOH quclia
1 Cyanaobacteria 1 5 6 6 6 4,45
2 Chlorophyta 3 5 8 8 12 8,89
3 Charophyta 2 4 5 7 16 11,85
4 Bacillariophyta 3 11 23 48 98 72,59
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(Heter okontophyta)

5 Euglenophyta 1 1 2 3 3 2,22
(Euglenozoa)
Bcero: 10 27 44 72 135 100

Ha momto AuaToMOBBIX BOJOPOCTECH MPUXOAMTCS OOJiee TMOJIOBUHBI CIUCKA OMPEISICHHBIX
Bu0B (72,59 %). [IpeobamaHie TMaTOMOBBIX — XapaKTEPHBIH MPU3HAK OOJIBIIHHCTBA PAaBHUHHBIX
U TOpHBIX pek Kazaxcrana, 3To0 OBUIO OTMEYEHO B HammMX paboTax mo BogoemMaMm AJMATHHCKOU
obmacti u B 3amagHbix pernonax Kasaxcrana (Hypamos u ap. 2024; JlxuenOekoB u ap. 2024).
BunoBbimMu GorarctBamu omimyaroTcs poasl: Gomphonema Ehr. — 9, Navicula Bory — 7, Ulnaria
Compere — 5, Mastogloia Thwaites ex W. Sm. — 5, Nitzschia Hass. — 5, Epithemia Bréb. — 5 Bumos
u Fragilaria Lyngb. — 4, Cocconeis Ehr. — 4, Cymatopleura W. Sm. — 4 Buna (Puc. - 1).

TakcoHOMHMYECKHIT cOCTaB BOAOPOCiel peku Kapa-keHrup

2,22% — 4 459,

8,89%
= Cyanobacteria
11,85% Chlorophyta
Charophyta
Bacillariophyta
Euglenophyta

72,59%

Pucynox — 1 CooTHouieHue otaenoB Bojopociei pexu Kapa-Kenrup

CuHesenenble BOJOpPOCTU HeMHOrouyucieHHbl 4,45%, W3 HHUX 4YacTO BCTPEYAIOTCS BUJBL:
Merismopedia glauca (Ehr.) Kiitz., Chroococcus turgidus (Kiitz.) Nag., Gomphosphaeria aponina
Kiitz.

N3 xapoBbIX BOJOPOCIEH MHOTOYUCIEHHBIMH IO BHIAOBBIM OTHOIICHUN OKAa3aducCh pPOJ
Cosmarium Corda — 10 Bugos. Chara vulgaris Linnaeus — oOHapykeH Cpel BBICIINX BOHBIX
pactenuii. B oOpactaHusx HUTYATBIX BOJOpOCICH BbisBICHBI Jpirogyra neglecta (Hass.) Kutz.,
Mougeotia calcarea (Cleve) Wittrock, a taxxxe Oedogonium varians Wittr. et Lund u3 3eneHbix.

W3 3enenbix Bogopocieii yacto Berperrin Pseudopediastrum boryanum (Turpin) E.Hegewald,
Scenedesmus quadricauda (Turpin) Breb. Kpynusie Buabl Cladophora glomerata (Linnaeus) Kiitz.,
Ulva intestinalis Linnaeus o6pa3yroT HeOOobIIHe 3apOCiii, B KOTOPHIX MOKHO OOHAPYKUTh MHOTO
pa3HBIX BOJOpOCeii-oOpacTareneil.

DBIJIEHOBBIC BOJOPOCIH MPEACTaBICHBI BCErO TPEeMsl BHIAMH, M3 Tpex pozos. Euglena
matvienkoi Popova, Phacus orbicularis Hiibner, Trachelomonas bulla Stein.

Bce BHIBI 00HAPYKEHHBIX B UCCIICyEMOH peKe BOJOPOCIICH SBIISTFOTCS HOBBIMH JIJISI BOJIOEMOB
VYneitayckoir obnactu. IlpoaHanu3mpoBaB YacTOTy BCTPEUAEMOCTH, MBI BBIIEIHIIA HECKOJBKO
peNKuX BHIOB Bojiopociieli. Hanboubiee 9ncio pekux BUIAOB OTHOCHUTCS K OTIENY JHATOMOBBIX
(Bacillariophyta), Takue, kak: Mastogloia grevellet W. Sm., Gomphonema augur Ehr., Haslea
spicula (Hickie) Bukhtiyarova, Amphipleura pellucida Kiitz.

Peaxumu o BCTpeyaeMOCTH TaK)Ke MOYKHO BBIJCIUTH BUJIBI 3€JIeHBIX Bogopociein Coelastrum
microporum Négeli u Pandorina morum (O.F.Miiller) Bory, rae Obuin OnaronpusiTHbIe YCIOBHUS
JUISL UX Pa3BUTHS - CTOSYME BOJBI M YUYACTKU PEKH MOBBIIIEHHON 3arps3HEHHOCTH.

OxpaHa peAkux BHUIOB BOAOPOCIEH O3HAYaeT, YTO B MEPBYIO OuUepe/lb HAA0 OXPaHATh HX
MECTOOOHMTAHHUS OT aHTPOTIOTEHHBIX HATPY30K M M3MEHEHUS (PU3UKO-XMMHYECKOTO COCTaBa BOJIBI, a
TaK)Xe OT MOCTYNAIOUINX OPraHUYECKUX BEIIEeCTB.

80



SPIRAEANTHUS, Ne 3 2026

3akir0o4eHue, BBIBOABI. B pesynbrare anprojaoruueckux ucciaenopanuil B pexe Kapa-Kenrup
VYaeITayckol o0nacTu BISIBICHO BHepBbie 135 BUIOB Bomopociel, MpuHaIIeKaImX K 72 pojam,
44 cemeiictBam, 27 mopsnkam, 10 xmaccam u S5 otmenam. Ilo uymcnmy BHIOB mpeoOiafaroT
Bacillariophyta — 98 (72,59% o6miero cocrasa), Cyanobacteria — 6 (4,45%), Chlorophyta — 12
(8,89%), Charophyta — 16 (11,85%), Euglenozoa — 3 (2,22%). BebiaenaeHbl penkue BUJIbI
BOJOpOCIEH U3 00I11ero TAKCOHOMUYECKOTO CIIHCKA.

Hcrounnk ¢punancupoBanms. Pabora nmpoBeseHa B paMKax IpaHTOBOTO (pMHAHCHPOBAHUS Ha
2024-2026 1r. Ne BR23591088 «Co3manme Kamactpa pacteHuwii YibITaycKOW o001acTH Kak
peanmzauus 3amad 3akoHa PK "O pacturensHOM Mupe" mjii yCTOWYMBOIO HCIIOJIb30BAHMUS
OOTaHUYECKHUX PECYPCOB PETUOHAY.
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Cnucok BHI0BOro cocTaBa Bopopocieii pexu Kapa-Kenrnp
Cyanobacteria
Kiacc Cyanophyceae
IMopsimox Chroococcales
Cem. Microcystaceae
Pox Merismopedia
1. Merismopedia glauca (Ehrenberg) Kiitzing
IMopsmox Chroococcales
Cewm. Chroococcaceae
Pox Chroococcus
2. Chroococcus turgidus (Kiitzing) Négeli
Cem. Gomphosphaeriaceae
Pox Gomphosphaeria Kiitzing
3. Gomphosphaeria aponina Kiitzing
IMopsimox Gomontiellales
Cewm. Cyanothecaceae
Poxa Cyanothece Komarek
4. Cyanothece aeruginosa (Nageli) Komarek
Iopsimox Nostocales
Cem. Aphanizomenonaceae
Ponx Trichormus (Ralfs ex Bornet et Flahault) Komarek & Anagnostidis
5. Trichormus variabilis (Ralfs ex Bornet et Flahault) Komarek & Anagnostidis = (Anabaena variabilis Kutz.).
Iopsimox Oscillatoriales
Cewm. Oscillatoriaceae
Pox Oscillatoria Vaucher ex Gomont
6. Oscillatoria princeps Vaucher ex Gomont
Chlorophyta
Kiacc Chlorophyceae
IMopsimox Sphaeropleales
Cem. Hydrodictyaceae
Pox Pseudopediastrum E.Hegewald
7. Pseudopediastrum boryanum (Turpin) E.Hegewald = (Pediastrum boryanum (Turp.) Menegh.).
Cem. Scenedesmaceae
Pox Coelastrum Négeli
8. Coelastrum microporum Négeli
Cem. Scenedesmaceae
Pox Scenedesmus Meyen
9. Scenedesmus ellipticus Corda.
10. Scenedesmus obtusus Meyen
11. Scenedesmus quadricauda (Turpin) Breb.
12. Scenedesmus quadricauda var. ellipticus West & G.S.West
Iopsimox Oedogoniales
Cem. Oedogoniaceae
Pox Oedogonium Link
13. Oedogonium crispum Wittrock ex Hirn
14. Oedogonium varians Wittr. et Lund.
IMopsimox Chlamydomonadales
Cewm. Volvocaceae
Pox Pandorina Bory
15. Pandorina morum (O.F.Miiller) Bory
Kiacc Trebouxiophyceae
IMopsimok Chlorellales
Cewm. Chlorellaceae
Pox Chlorella Beijerinck
16. Chlorella vulgaris Beijerinck
Kiace Ulvophyceae
Iopsnox Cladophorales
Cewm. Cladophoraceae
Pox Cladophora Kiitzing
17. Cladophora glomerata (Linnaeus) Kiitzing
Iopsmox Ulvales
Cewm. Ulvaceae
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Pox Ulva Linnaeus

18. Ulva intestinalis Linnaeus = (Enteromorpha intestinalis (L.) Link.).
Charophyta

Kiace Zygnematophyceae

IMopsimok Zygnematales

Cem. Zygnemataceae

Pox Mougeotia Ag.

19. Mougeotia calcarea (Cleve) Wittrock

IMopsmok Spirogyrales

Cem. Spirogyraceae

Pox Spirogyra Link

20. Spirogyra decimina (Mull.) Kutzing

21. Spirogyra neglecta (Hass.) Kutzing

IMopsimox Desmidiales

Cem. Desmidiaceae

Pox Cosmarium Corda

22. Cosmarium botrytis Meneghini ex Ralfs

23. Cosmarium granatum Brébisson ex Ralfs

24. Cosmarium subgranatum (Nordstedt) Liitkemiiller

25. Cosmarium impressulum Elfving

26. Cosmarium meneghinii Brébisson ex Ralfs

27. Cosmarium obtusatum (Schmidle) Schmidle

28. Cosmarium punctulatum Brébisson

29. Cosmarium reniforme (Ralfs) Archer

30. Cosmarium subprotumidum Nordstedt = (Cosmarium granatum var. subgranatum Nordst.).
31. Cosmarium venustum (Brébisson) W. Archer

Poa Cosmoastrum Pal.-Mordv.

32. Cosmoastrum punctulatum (Breb.) Pal.-Mordv.

Cewm. Closteriaceae

Pon Closterium Nitzsch ex Ralfs

33. Closterium moniliferum Ehr. ex Ralfs

Knace Charophyceae

Iopsimok Charales

Cem. Characeae

Pox CharalL.

34.Chara vulgaris Linnaeus = (Chara vulgaris L. emend. Wallr.)
Heterokontophyta

Kiacc Mediophyceae

IMopsimox Sephanodiscales

Cem. Stephanodiscaceae

Pox Cyclostephanos Round

35. Cyclostephanos dubius (Hustedt) Round = (Stephanaodiscus dubius (Fricke) Hustedt)
Pox Cyclotella (kutzing) Brebisson

36. Cyclotella comta (Ehr.) Kiitzing

Pox Stephanocyclus Skabitschevsky

37. Stephanocyclus meneghinianus (Kiitzing) Kulikovskiy, Genkal & Kociolek
Kiacc Coscinodiscophyceae

IMopsimox Melosirales

Cem. Melosiraceae

Pox Melosira Agardh

38.Melosira varians Agardh

Kiacc Bacillariophyceae

Iopsnok Fragilariales

Cewm. Fragilariaceae

Pox Fragilaria Lyngbye

39. Fragilaria capucina Desmaziéres

40. Fragilaria crotonensis Kitton

41. Fragilaria intermedia Grunow

42. Fragilaria rumpens (Kiitzing) G.W.F.Carlson = (Synedra rumpens Kutz.)
Pox Hannea Patrick in Patrick & Reimer

43. Hannaea arcus (Ehrenberg) Patrick = (Ceratoneis arcus (Ehr.) Kutz.
Cem. Saurosiraceae
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Pox Staurosira Ehrenerg

44, Saurosira construens Ehrenberg = (Fragilaria construens (Ehr.) Grun.)

IMopsimok Licmophorales

Cewm. Ulnariaceae

Pox Ulnaria Compére

45, Ulnaria acus (Kiitzing) Aboal

46. Ulnaria biceps (Kiitzing) Compére = (Synedra ulna var. biceps (Kutz.) Schonf.)

47.Ulnaria capitata (Ehrenberg) Compére = (Synedra capitata Kutz.)

48. Ulnaria ulna (Nitzsch.) Compére = (Synedra ulna (Nitzsch) Ehrenberg )

49. Ulnaria ulna var. spathulifera (Grunow) Aboal = (Synedra ulna var. spathulifera (Grunow) Van Heurck)

Ponx Tabularia (Kiitzing) D.M. Williams & Round

50. Tabularia tabulata (C.Agardh) Snoeijs = (Synedra tabulata (Ag.) Kutz.)

Iopsoox Mastogloiales

Cem. Mastogloiaceae

Pox Mastogloia Thwaites ex W. Smith

51. Mastogloia baltica Grunow

52. Mastogloia danseyi (Thwaites) Thwaites ex W.Smith

53. Mastogloia dliptica (Ag.) Cl.

54. Mastogloia grevellei W. Smith

55. Mastogloia smithii Thwaites

56. Mastogloia smithii var. amphicephala Grunow

IMopsmox Cymbellales

Cem. Anomoeoneidaceae

Pox Anomoeoneis Pfitzer

57. Anomoeoneis sphaerophora Pfitzer

Cem. Cymbellaceae

Pox Cymbella Agardh

58. Cymbella aspera (Ehrenberg) Cleve

59. Cymbella lanceolata Agardh

60. Cymbella tumida (Brébisson) Van Heurck

Pox Cymbopleura Krammer

61. Cymbopleura amphicephala (Négeli ex Kiitzing) Krammer = (Cymbella amphicephala Nageli)

62. Cymbopleura angustata (W.Smith) Krammer = (Cymbella angustata (W. Sm.) Cl.)

Pox Afrocymbella Krammer

63. Afrocymbella gracilis (Hustedt ex Simonsen) Krammer = (Cymbella gracilis (Rabenh.) Cl.)

Ponx Encyonema Kiitzing

64. Encyonema leibleinii (C.Agardh) W.J.Silva, R.Jahn, T.A.V.Ludwig, & M.Menezes = (Cymbella prostrata
(Berk.) Cl.

65. Encyonema ventricosum (C.Agardh) Grunow = (Cymbella ventricosa Kiitzing)

Ponx Paraplaconeis Kulikovskiy, Lange-Bertalot

66. Paraplaconeis placentula (Ehr.) Kulikovskiy & Lange-Bertalot = (Navicula placentula (Ehr.) Grun.)

Cem. Gomphonemataceae

Poa Gomphonema Ehrenberg

67. Gomphonema acuminatum Ehrenberg

68. Gomphonema angustatum (Kiitzing) Rabenhorst

69. Gomphonema augur Ehrenberg

70. Gomphonema brebissonii Kiitzing = (Gomphonema acuminatum Ehr. var. brebissonii (Kutz.) Cl.)

71. Gomphonema capitatum Ehrenberg = (Gomphonema constrictum var. capitatum Ehr.) Cl.)

72. Gomphonema constrictum Ehrenberg

73. Gomphonema gracile Ehrenberg

74. Gomphonema italicum Kiitzing

75. Gomphonema parvulum (Kiitzing) Kiitzing

Pox Gomphonella Rabenhorst

76. Gomphonella olivacea (Hornemann) Rabenhorst

Cem. Rhoicospheniaceae

Pox Rhoicosphenia Grunow

77. Rhoicosphenia abbreviata (C. Agardh) Lange-Bertalot = (Rhoicosphenia curvata (Kiitzing) Grunow):

IMopstmok Achnanthales

Cem. Cocconeidaceae

Pox Cocconeis Ehrenberg

78. Cocconeis pediculus Ehrenberg

79. Cocconeis placentula Ehrenberg
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80. Cocconeis euglypta Ehrenberg

81. Cocconeis lineata Ehrenberg = (Cocconeis placentula Ehr. var. lineata (Ehr.) Cl.)
IMopstmox Naviculales

Cem. Amphipleuraceae

Poa Amphipleura Kiitzing

82. Amphipleura pellucida Kiitzing

Cewm. Neidiaceae

Pox Neidium Pfitzer

83. Neidium affine (Ehrenberg) Pfitzer

84. Neidium dubium (Ehenberg) Cleve

85. Neidium dubium f. constrictum Hustedt

Cewm. Pinnulariaceae

Ponx Pinnularia Ehrenberg

86. Pinnularia major (Kiitzing) Rabenhorst

87.Pinnularia viridis (Nitzsch) Ehrenberg

Cewm. Diploneidaceae

Pox Diploneis (Ehrenberg) P.T. Cleve

88. Diploneis smithii (Brébisson) Cleve

Cem. Cosmioneidaceae

Pox CosmioneisD.G. Mann & Stickle

89. Cosmioneis lundstroemii (Cleve) D.G.Mann

Cem. Stauroneidaceae

Pop Craticula Grunow

90. Craticula cuspidata (Kutzing) D.G.Mann

Pox Prestauroneis Bruder & Medlin

91. Prestauroneis protracta (Grunow) Kulikovskiy & Glushchenko = (Navicula protracta (Grun.) Cl.
Cewm. Naviculaceae

Pox CaloneisP.T. Cleve

92. Caloneis amphisbaena (Bory) Cleve

Pox Placoneis M ereschkowsky

93. Placoneis elginensis (W.Gregory) E.J.Cox = (Navicula anglica Ralfs.)
94. Placoneis exigua (W.Gregory) Mereschkovsky = Navicula exigua (Greg.) Grunow
Pox Navicula Bory

95. Navicula peregrina (Ehrenberg) Kiitzing

96. Navicula peregrina var. lanceolata Skvortzov

97. Navicula oblonga Kiitzing

98. Navicula radiosa Kiitzing

99. Navicula rhynchocephal a Kiitzing

100. Navicula tripunctata (O.F.Miiller) Bory = (Navicula gracilis Ehr.)
101. Navicula slesvicensis Grunow = (Navicula viridula Kutz. var. desvicensis (Grun) Cl.)
Pox Haslea Simonsen

102. Hadlea spicula (Hickie) Bukhtiyarova = (Navicula spicula (Hickie) Cl.)
Cewm. Pleurosigmataceae

Pox Pleurosigma W. Smith

103. Pleurosigma elongatum W. Smith

Pox Gyrosigma Hassall

104. Gyrosigma attenuatum (Kiitzing) Rabenhorst

105. Gyrosigma gtrigilis (W.Smith) JW. Griffin & Henfrey

IMopsimok Thalassiophysales

Cewm. Catenulaceae

Pox Amphora Ehrenberg

106. Amphora ovalis Kiitzing

Iopsimok Bacillariales

Cewm. Bacillariaceae

Pon Bacillaria J.F. Gmelin in Linnaeus

107. Bacillaria paxillifera (O.F.Miiller) T.Marsson

Pox Hantzschia Grunow

108. Hantzschia amphioxys (Ehrenberg) Grunow in Cleve & Grunow
Pox Nitzschia Hassall

109. Nitzschia acicularis (Kiitzing) W. Smith

110. Nitzschia dissipata (Kiitzing) Grunow

111. Nitzschiareversa Length
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112. Nitzschia sigma (Kiitzing) W. Smith

113. Nitzschia sigmoidea (Nitzsch) W. Smith

Pox Tryblionella W. Smith

114. Tryblionella angustata W. Smith

115. Tryblionella hantzschiana Grunow = (Nitzschia tryblionella Hatzsch.)

116. Tryblionella hungarica (Grunow) Frenguelli = (Nitzschia hungarica Grunow)
117. Tryblionella levidensis W.Smith = (Nitzschia tryblionella Hatzsch. var. levidensis (W. Sm.) Grun)
Pox Cylindrotheca Rabenhorst

118. Cylindrotheca closterium (Ehrenberg) Reimann & J.C.Lewin = (Nitzschia closterium (Ehr.) W. Sm.)
IMopsimox Rhopalodiales

Cem. Rhopalodiaceae

Pon Epithemia Brébisson

119. Epithemia adnata (Kiitzing) Brébisson = (Epithemia zebra (Ehr.) Kutz.)
120. Epithemia adnata var. saxonica (Kiitzing) R.M.Patrick

121. Epithemia gibba (Ehrenberg) Kiitzing = (Rhopalodia gibba (Ehr.) O. Mull.)
122. Epithemia sorex Kiitzing

123. Epithemia turgida (Ehrenberg) Kiitzing

Pox Rhopalodia O.Miiller

124. Rhopalodia gibba (Ehr.) O. Mull.

125. Rhopalodia gibberula (Ehrenberg) O.Miiller

Mopsimok Surirellales

Cem. Entomoneidaceae

Pox Entomoneis Ehrenberg

126. Entomoneis alata Ehrenberg = (Amphiprora alata (Ehr.) Kutz.)

127. Entomoneis paludosa (W.Smith) Reimer = (Amphiprora paludosa W. Sm.)
Cewm. Surirellaceae

Pox Surirella Turpin

128. Surirella brebissonii Krammer et Lange-Bertal ot

Pox Cymatopleura W. Smith

129. Cymatopleura solea (Brébisson) W. Smith

130. Cymatopleura elliptica (Brébisson) W. Smith

131. Cymatopleura elliptica (Brébisson) W. Smith var. nobilis (Hantzsch) Husted
132. Cymatopleura elliptica (Brébisson) W. Smith var. hibernica ((Brébisson) W. Smith) Husted
Euglenozoa

Knace Euglenophyceae

IMopsimox Euglenales

Cewm. Euglenaceae

Pox Euglena Ehrenberg

133. Euglena matvienkoi Popova

Cem. Phacaceae

Pox Phacus Dujardin

134. Phacus orbicularis Hiibner

Pox Trachelomonas Ehrenberg

135. Trachelomonas bulla Stein
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Abstract. In the fight against climate change, forest ecosystems and green belt afforestation that draw down
atmospheric carbon dioxide are vital carbon sinks. Beyond carbon storage, these practices deliver multifaceted
ecosystem services such as erosion prevention, biodiversity conservation, and the improvement of air quality. This
review examines the effects of green belt afforestation on carbon sinks in the light of the national and international
literature. Applications worldwide — China’s Three-North Shelterbelt, Africa’s Great Green Wall, and schemes in
Europe — demonstrate that substantial amounts of carbon are stored in biomass and soil. However, large-scale projects
in arid and semi-arid regions, as in China, can adversely affect the hydrological balance by increasing water
consumption. This makes it essential to strike a delicate balance between carbon capture and the management of water
resources. Consequently, the success of green belt projects should not be measured solely by the number of seedlings
planted. In future projects, carbon capacity, water balance, and biodiversity should be evaluated together, and
ecosystem-based planning should be undertaken in the right place and with the right species.

Keywords. green belt afforestation, carbon sinks, carbon sequestration, climate change, sustainable forestry,
ecosystem services.

KACBLI BEJAEYJEPAI OPMAH/ABI OCIPYAIH KOMIPTEI'ITH CIHIPY 9JIEYETI

Annanta. KiimMaTTeiH e3repyiMeH Kypecyne aTMoc(epanblK KOMIpTeri TUOKCHUIIHIH ICHIeHiH TOMEHICTCTiH
OpMaH »KOXYHelepi MEeH KachlUl Oelmeyiepli OpMaHABI ecipy TaxipuOenepi MaHBI3ABI KOMIpTETi KOPBI OOIBII
TabbIIagsl. byt 3epTTeyain MakcaThl YITTHIK KoHE XaJIBIKapaJIbIK 9/Ie0HeTTep Heri3iH/e sKachll Oeneyiepai opMaHIbl
ecipyIliH KeMipTeri KopliapblHa ocepiH KemleHni Typnae Oaramay Ooieim TaObuiambel. JKYMBICTBIH FHUTBIMH JKOHE
MIPAKTHKAJIBIK MaHbI3bl KOMIPTETiH TYTYy MEH Cy pecypcTapblH OacKkapy apachlHIarbl TEHTepiMAi aHBIKTAyJa >KaTbIp.
3eprTey omictemeci IyHHeXy3iHAETi ipi xkoOamapaerH — KertaiigeiH Ym ConTycTik KOpFaHBIC OelaeyiHiH,
Ad¢pukansie ¥ier XKacbln kaObIprachIHbIH kaHe Eyponanars! 6arnapinamManapblH HOTHKEJIEPIH TallayFa HeTi3ereH.
Herisri HoTHXeJep KepceTKeHaeH, Oy jxobajgap OMomacca MEH TONBIpaKTa KOMIpTEeriHiH aWTapibIKTai MeJmepiH
KMHAKTayFa MYMKIHIIK Oepesi. JlereHMeH, apuaTi jKOHE JKapThiIai apuTI alMaKTapaarskl ayKbIMIbl OpMaH ecipy cy
TYTBIHYJIbI apTTBHIPBII, THIPOJIOTHSJIBIK Tele-TeHIIKKe Kepl ocepiH Turizyli MyMmkiH. JKyprisinren 3eprreyaiH
KYHIBUIBIFBI OpMaH ©cipy >X0OallapblHbIH COTTUNII TEK OTHIPFBI3BUIFAH KOLIETTEP/iH CaHbIMEH elleHOeyi Tuic
eKeHJIriH aanenneyinne. Toxipubenik MaHbI3bl peTiHe Ooamak xodanapaa KOMIPTeri ChIbIMIbUIBIFBI, Cy OallaHChI
XKoHE OMOSPTYpiuTiK Oipre OaranaHBIN, KOXKYHEere HEri3fenreH jXocmapiay TYPBHIC OpBIHIA JKOHE COHKec aramn
TYPJEPIMEH XKYPri3inyi THIC IeTeH KOPBITHIHIBI KACAIIIBI.

Tyiiin ce3aep: >xacbu1 Genpeyiepai OpMaHsl ©cipy, KeMIpTeri Kopiiapsl, KOMIpTeri CeKBECTpIIeHYl, KITMMATThIH
e3repyi, TYPaKThl OpMaH IapyallblUIbIFbl, SKOKYHEIK KbI3METTep.

HOTEHIHUAJI AEITOHUPOBAHUSA YIVIEPOJAA IIPU CO3JAHUU 3AILIUTHBIX
JIECHBIX ITOACOB

AHHoTanus. B Ooppbe ¢ m3MeHEHHEM KJIMMaTa JISCHbIE SKOMCHUCTEMBI M CO3JAaHUE 3AIIUTHBIX JIECHBIX ITOSICOB
(3€TIEHBIX TI0SICOB), CHIDKAIOUIME YPOBEHb aTMOC(EPHOTO YIVIEKHUCIIOrO Ta3a, WIpaloT pojb BaKHEHIIMX CTOKOB
yraepoja. Llenasro 1aHHOTO UCCIEI0BAHUS SABIISIETCS KOMIUIEKCHAs OLIEHKA BIMSHUS JIECOPA3BEACHUS B 3€JIEHBIX MOsICaX
Ha yTIepoJHbIE ITyJIbl B CBETE HAIMOHAIBHOW M MEXIYHapOAHOW nuTepaTypbl. HaydHas u mpakTudeckas 3HaUUMOCTb
paboThI 3aKiIr0YaeTcst B OINpeieIeHu: OajlaHca MEK/Ly YJIaBIMBaHHEM yTIiIepoJia ¥ YIPaBJICHHEM BOIHBIMU PECYPCaMH.
Meroonorust ncciaeJOBaHUsl OCHOBaHA HA aHAIMTHYECKOM 0030pe pe3yJbTaToB KPYHMHEHIINX MUPOBBIX IPOEKTOB —
Tpex-CeBepnoro necHoro nosica B Kurae, Benukoii 3enenoii crensl B Adpuke U 3K0JIOrHdeckux nporpamMm B Eporre.
OCHOBHBIE pe3yNIbTaThl MTOKA3BIBAIOT, YTO MacIITaOHBIE ITOCAIKN TO3BOJISIOT aKKyMYJIHUPOBATh 3HAUYUTEIHHBIE 00BEMBI
yriaepoaa B 6umomacce u mouse. OfHAKO peann3anysa TaKHUX MPOCKTOB B aPHOHBIX M IMOJyapHIHBIX PETMOHAX MOXKET
HapyLIUTh THAPOJIOTHUECKUN OajaHC M3-3a MOBBIIIEHHOTO BOJOMOTPEOICHUSI HacakAeHUH. LIeHHOCTh MPOBEJEHHOTO
HCCIIEJOBAHMS 3aKII0YACTCsl B 0O0CHOBAHUM TOTO, YTO YCIIEX 3€JICHBIX MOSICOB HENb3sl OLEHUBATh MCKIIOYUTEIHHO 110
KOJIMYECTBY BBICAXKEHHBIX CEsHIEB. [IpakTHueckoe 3HadeHHE WTOrOB pabOTHl 3aKIIOYaeTCs B PEKOMEHAAINH
BHEJIPEHHS TPHUHLMUIIOB SKOCUCTEMHOIO IUIAHMPOBAHUS B OyAyIIMX IIPOEKTaX JIECOpa3BeAEHHs, /e YIJIepOoaHas
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€MKOCTb, BO,Z[HI)II7[ OamaHc u 6Hopa3H006pa31/Ie JOJDKHBI OLCHHMBATbBCAA COBMCCTHO, C HOH60pOM MpaBUJIbHBIX BUI0B
JACPEBLEB JI1 KOHKPETHBIX JIECOPACTUTECIIBbHBIX YCHOBHﬁ.

KaroueBble ciaoBa: JICCOPAa3BEACHUE B 3CJICHBIX IOsACAX, CTOKU YIJIEpOda, CCKBECTpaluAa yrjicpoJa, U3SMCHCHUC
KiIuMmara, yCTOﬁ‘IHBOC JICCHOC XOBHﬁCTBO, 9KOCUCTCMHBIC YCIIYT'H.

1. Introduction
From the Industrial Revolution to the present day, the growing use of non-renewable energy,
together with rapid population growth, industrialisation, urbanisation, and changes in land use, has
led to a substantial rise in atmospheric greenhouse gas concentrations. The accumulation of
greenhouse gases — particularly carbon dioxide (CO:), methane (CHa4), and nitrous oxide (N20) —
affects the global climate system, driving increases in temperature, shifts in precipitation regimes,
and a greater frequency of drought, flooding, and extreme weather events [14]. The fact that the
global mean temperature has risen by approximately 1.1 °C relative to the pre-industrial period
demonstrates that climate change is no longer a threat anticipated for the future but a global
environmental problem whose effects are aready being felt today [14]. As one of the most visible
components of nature-based solutions in the fight against climate change, green belt afforestation
plays an important role in offsetting anthropogenic emissions by creating carbon-sink areas on the
urban fringe [14].
In combating climate change, capturing atmospheric carbon through natural processes is as
important as reducing greenhouse gas emissions. In this context, carbon sinks are defined as
mechanisms that absorb atmospheric carbon dioxide and store it in biomass, soil, oceans, and other
natural systems [15]. Among carbon sinks, forest ecosystems occupy a prominent place owing to
their large areal extent, high biomass productivity, and long-term carbon-storage capacity. Through
photosynthesis, forests draw carbon from the atmosphere and store it in living biomass components
such as the stem, branches, leaves, and roots, while also retaining it for long periods in dead organic
matter and soil organic matter [12]. Forest ecosystems worldwide are reported to store
approximately 662 billion tonnes of carbon, which constitutes a significant proportion of global
carbon stocks [13] (Figure 1).

Distribution of the global forest carbon stock

= Soil organic matter [45%]
= Living bicemass [04%)

i DegE wood & litter §119%)

Figure 1. Distribution of the global forest carbon stock (approximately 662 Gt C) among soil
organic matter, living biomass, and dead wood and litter. Source: FAO [13].

The carbon-storage function of forests is not limited to existing carbon stocks; forests aso
contribute to the removal of significant amounts of carbon from the atmosphere each year. For this
reason, afforestation, reforestation, and sustainable forest management are regarded as among the
most effective nature-based solutions for mitigating climate change [2,8]. Indeed, a globd
assessment of natural climate solutions estimated that conservation, restoration, and improved land-
management actions — of which forest pathways constitute the largest share — could provide a
substantial fraction of the mitigation required to hold warming below 2 °C [25]. In recent years,
particularly in regions experiencing rapid urbanisation, green-infrastructure systems and green belt
applications have been regarded as important instruments in the fight against climate change.
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Green belts are ecological systems composed of wooded areas, stands, recreation areas, walking
areas, and other green spaces created around cities or in particular locations. Initially developed to
prevent the unplanned sprawl of cities, green belt applications today fulfil numerous ecological,
environmental, social, and economic functions [1]. These areas provide multifaceted contributions
such asimproving air quality, preventing erosion, conserving biodiversity, reducing noise pollution,
and enhancing recreationa opportunities[9].

One of the most important ecosystem services of green belt afforestation is carbon sequestration.
Carbon sequestration refers to the process by which atmospheric carbon dioxide (CO:) is captured
by plants and soil and stored over the long term [16]. As the biomass that develops through
afforestation increases, the amount of carbon stored increases proportionaly. Fast-growing tree
species can fix high amounts of carbon in a short time, whereas long-lived species contribute to the
formation of larger carbon stocks over thelong term [17].

Carbon storage does not occur only in the roots, stems, and branches of trees. Forest soils are also
recognised as an effective carbon pool within the global carbon cycle. Soil organic carbon forms
through the decomposition of plant residues and the accumulation of root biomass and can be stored
for long periods [18]. The increase in the amount of organic matter entering the soil through
afforestation contributes, over time, to an increase in soil carbon stocks. This demonstrates that,
over the long term, green belt afforestation can store substantial amounts of carbon not only in
biomass but also in the soil [19].

Studies conducted within the scope of urban forestry revea that the carbon-sequestration capacity
of urban trees and green spaces is considerable. While young stands can fix high amounts of carbon
during their rapid-growth phase, older stands form larger carbon stocks [20]. In addition, various
studies have shown that mixed-species stands have higher biomass productivity and carbon-storage
potential than single-species stands [21]. Therefore, in green belt afforestation, not only the size of
the area but also species diversity and sustainable forestry should be taken into account.

Studies carried out worldwide show that green belts are of strategic importance for carbon
management. In particular, green belt afforestation applied in East Asian and European countries
has been found to make important contributions to the protection and enhancement of carbon stocks
[6]. Tirkiye, owing to its different climatic zones and rich ecological conditions, has considerable
potential for afforestation. The erosion-control, rehabilitation, and afforestation efforts undertaken
in recent years contribute to increasing the country’s carbon-storage capacity. Alongside genera
afforestation efforts, however, the number of studies that evaluate green belt afforestation
specifically in terms of carbon storage and carbon sequestration is limited. Within the scope of
combating climate change, revealing the carbon-sink functions of these areas and integrating them
into management strategiesis of great importance.

2. Green Belt Afforestation

Green belt afforestation refers to afforestation and planting activities established in a planned
manner around sensitive ecosystems. It lies at the intersection of the disciplines of modern forestry
and urban ecology and is regarded as an important component of sustainable land use. One of the
most important functions of green belt afforestation is carbon sequestration — the storage of carbon
dioxide by plants. During the growing season, trees store carbon in their roots, stems, branches, and
leaves, for this reason, green belt afforestation is recognised as an important carbon-sink area. Its
carbon-storage capacity is influenced by many factors, including species selection, climatic
conditions, soil structure, the silvicultural interventions applied, and stand age. Whether a stand is
mixed or single-species also affects its storage capacity. Mixed-species stands are reported to offer
higher ecosystem resilience and carbon accumulation efficiency than monoculture plantations [7]; a
recent global analysis of paired plantations likewise found that multispecies stands accumulate, on
average, about 25% more aboveground biomass than monocultures [27]. Green belt afforestation is
implemented for purposes such as storing carbon, preventing erosion, forming windbreaks,
preventing air pollution, reducing noise, and creating recreation areas. One of the most important
examples of green belt afforestation in the world is the Three-North Shelterbelt Programme in
China
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3. Green Belt Afforestation in the World
Green belt afforestation is one of the important forestry activities applied worldwide to mitigate
environmental problems; to combat drought, fire, and desertification; to control urban growth; to
conserve biodiversity; and to increase carbon-sink areas. Particularly since the second half of the
twentieth century, the pressures placed on natural areas as a result of rapidly increasing population,
industrialisation, and urbanisation have led to the spread of green belt applications in many
countries [9]. Today, green belts are considered not only an element of urban planning but also part
of nature-based solutions in the fight against climate change [14].
In the modern forestry sense, the first applications of the green belt concept emerged in England.
Various planning policies were developed, particularly after the Second World War, to prevent the
unplanned growth of cities. Within this framework, the London Green Belt is regarded as one of the
world’s best-known green belt examples. It covers an area of more than approximately five hundred
thousand hectares and comprises forests, agricultural land, pastures, and natural habitats [1].
Through this application, the undesirable spread of urbanisation has been limited, the continuity of
natural areas has been protected, and recreation areas have been provided for city residents.
Alongside the well-known London Green Belt, the world’s largest green belt afforestation effort is
being carried out in China. This effort, the Three-North Shelterbelt Programme launched in 1978, is
also popularly known as China’s Green Great Wall. At its core lie the aims of preventing
desertification, reducing sandstorms, protecting agricultural land, controlling erosion, and
increasing carbon-storage capacity. According to data from the Chinese government, approximately
50 billion seedlings have been planted and millions of hectares afforested under the programme.
Research has shown that substantial amounts of carbon have been stored and that vegetation cover
has increased as a result of the programme [3]. At the same time, the project has become open to
various criticisms. In particular, it has been argued that intensive afforestation in arid regions lowers
groundwater levels and places pressure on the water balance [10,11]. China’s Green Great Wall
therefore demonstrates that the relationship between carbon storage and the conservation of water
resources must be carefully evaluated.
South Korea is one of the countries with intensive urbanisation; nevertheless, it is among the
countries that have successfully maintained green belt applications for many years. The green belt
established around the capital, Seoul, in particular, was created to control urban sprawl. Research
shows that these green belt areas make important contributions not only in terms of carbon-storage
capacity but also in conserving biodiversity, improving air quality, and providing recreation
services [6].
The most important green belt project on the African continent, the Great Green Wall, encompasses
large-scale restoration and afforestation efforts carried out aong the Sahel belt to the south of the
Sahara Desert. Led by the African Union, the fundamental aims of this initiative are to prevent
desertification, increase soil fertility, reduce poverty, increase carbon-storage capacity, and restore
ecosystems. According to United Nations data, the project aims, upon completion, to restore
millions of hectares of degraded land and to store significant amounts of carbon [22]. In the United
States, large-scale protective green belt afforestation was carried out following the Dust Bowl
disaster of the 1930s.
Tiirkiye, with its different climate types, topographic structure, and rich ecological diversity, is
among the countries where afforestation has been practised for many years. Increasing urbanisation,
industrialisation, the risk of desertification, and pressures on natural resources, particularly after the
1950s, have heightened the importance of green belt afforestation. Green belt afforestation effortsin
Tiirkiye are prominent around large cities, and their fundamental aim is to protect natural resources
and to provide healthier living spaces for urban populations. When green belt applications
worldwide are considered, it is seen that, despite being established for different purposes, they offer
certain common benefits: erosion control, prevention of desertification and air pollution,
conservation of biodiversity, development of recreation areas, control of urbanisation, and the
increase of carbon sinks.
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4. M aterial and Method
This study was prepared to evaluate the effects of green belt afforestation on carbon sinks. Its
material comprises scientific articles, theses, proceedings, technical reports, books, and institutional
publications. Within the scope of the literature review, scientific sources were examined using the
keywords carbon sequestration, carbon storage, carbon sinks, green belt, green belt afforestation,
urban forestry, climate change, combating climate change, afforestation, and sustainable forestry.
On the basis of the data obtained from the literature review, the studies were evaluated under the
headings of the green belt concept and its applications, carbon sinks and forestry, green belt
afforestation worldwide, carbon sequestration and carbon storage, and the environmental effects of
large-scale afforestation projects. In particular, the Three-North Shelterbelt Programme in China,
the Great Green Wall project in Africa, and green belt afforestation projects in Europe were
examined, and studies addressing the outcomes of these projects in terms of carbon storage,
combating climate change, and ecosystem services — as well as the effects of large-scale
afforestation on water balance, biodiversity, and ecological sustainability — were evaluated. The
data obtained were analysed and the findings of the studies were interpreted comparatively.
5. Discussion
Green belt afforestation has become one of the most prominent nature-based solutions in the fight
against climate change in recent years. Large-scale afforestation projects are implemented in many
parts of the world to reduce the amount of atmospheric carbon dioxide through plants, to increase
carbon-sink areas, to prevent erosion and desertification, and to restore degraded ecosystems to a
functiona state. In the face of rising carbon emissions at the global scale in particular, afforestation
is often regarded as a rapid and effective solution. Green belt afforestation generaly provides
important benefits such as carbon sequestration, erosion control, combating desertification,
conserving and supporting biodiversity, and improving air quality.
The long-term effects of intensive afforestation carried out in arid and semi-arid areas, in particular,
have become an important subject of debate anong scientists. At the centre of these debates lies the
Three-North Shelterbelt Programme in China. Launched in 1978 and planned to continue until
2050, this project is regarded as one of the largest afforestation efforts in the world. According to
data released by the Chinese government, tens of billions of seedlings have been planted under the
programme, millions of hectares have been afforested, and significant progress has been made in
combating desertification in the northern parts of the country [3]. The frequently cited statements
that “more than 50 billion seedlings have been planted” are striking in demonstrating the scale of
the project. When the positive aspects of the project are considered, important successes are
evident, particularly in reducing sandstorms, controlling erosion, and increasing vegetation cover.
Studies based on satellite imagery have shown that vegetation density has markedly increased in the
northern regions of China [3]. Moreover, it is reported that a significant amount of carbon has been
stored and carbon sequestration enhanced through the project, and the Three-North Shelterbelt is
therefore presented by many international organisations as a successful afforestation initiative in the
fight against climate change.
However, the project has not only been presented as a success but has also drawn criticism.
Research over the past two decades, in particular, has drawn attention to the effects of large-scale
afforestation on the water balance. At the heart of these criticisms lies the view that intensive
afforestation in arid and semi-arid regions can disrupt the natural water cycle [11]. As is wéll
known, trees consume water to sustain their growth, and fast-growing species in particular have
high evapotranspiration rates. Because precipitation is scarce and limited in arid regions, an
increase in the amount of water consumed by trees can reduce the recharge of groundwater reserves.
Some studies conducted in northern China have shown that soil moisture has decreased and
groundwater levels have fallen in afforested areas [10].
Studies carried out on the Loess Plateau, in particular, have revealed that although the increase in
vegetation cover produced positive outcomes for carbon storage, water consumption at the
catchment scale also increased. Feng et a. [10] reported that ecological restoration increased the
ecosystem’s carbon-storage capacity, while subsequent work by the same research group
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demonstrated that the rising evapotranspiration associated with revegetation is bringing the Loess
Plateau close to its sustainable water-resource limits, beyond which human water demand would be
compromised [26]. This indicates that a balance must be struck between increasing carbon-storage
capacity and conserving water resources. Jackson et a. [11], in a particularly striking assessment,
stated that in some regions water is effectively traded for carbon.

Nevertheless, it would not be correct to adopt a one-sided approach when evaluating the water-
balance criticisms in China, because a significant proportion of the regionsin question faced serious
problems of erosion, desertification, and land degradation before the project. It is generally known
that, through afforestation, soil losses have been reduced, sand movement has been limited, and
agricultural productivity hasincreased in some areas [3]. Therefore, when the project is evaluated in
its overall scope, it can be regarded neither as a complete failure nor as a flawless application.

From a scientific standpoint, the real issue is not afforestation itself but where and with which
species it is carried out. In their assessments, many researchers note that the characteristics of
natural ecosystems were not sufficiently taken into account in China’s early applications and that
high water-consuming species were preferred in some regions [4]. In addition, it is known that
monoculture plantations established over large areas reduce ecological resilience and provide
limited benefit for biodiversity compared with mixed plantations. At this point, the new approach
that has emerged in recent years is to proceed according to the principle of the right afforestation in
the right place.

When this approach is considered, it is seen that, although green belt afforestation efforts worldwide
share similar aims in terms of carbon-sink capacity, they produce different outcomes. The Three-
North Shelterbelt Programme in Chinais alarge-scale project covering millions of hectares and has
achieved important gains in increasing carbon-storage capacity [3,5]. By contrast, although green
belt afforestation in South Korea has been carried out over more limited areas, it has produced
successful results in protecting existing carbon stocks, limiting land-use change, and sustaining
ecosystem services around cities [6]. Green belts applied in European countries, meanwhile, are
generally managed with a multi-purpose approach that, alongside carbon storage, includes
conserving biodiversity, developing recreation services, and controlling urban sprawl [1].

When the studies in the literature are examined, it is seen that green belt afforestation increases
carbon sequestration and enhances the storage of atmospheric carbon in biomass and soil. When
evaluated in terms of water balance, green belt afforestation has both positive and negative effects.
Afforestation reduces erosion, increases the water-holding capacity of the soil, and can support the
infiltration of precipitation. However, intensive afforestation in arid and semi-arid regions in
particular can increase evapotranspiration and thereby cause a decline in soil moisture and
groundwater levels [10,11,26]. This shows that the success of green belt afforestation is determined
not only by the amount of carbon stored but also by water balance, biodiversity, ecosystem
sustainability, and the climatic and hydrologica characteristics of the region.

Considerable differences exist among various green belt and urban green-space applications in
terms of carbon-storage capacity. For China, Fang et a. [5] reported — on the basis of a fifty-year
national forest inventory — that the carbon stock in the country’s forest biomass was approximately
5.06 Pg C in 1949, declined to about 4.38 Pg C by the early 1980s, and subsequently roseto 4.75 Pg
C by 1998, with planted forests sequestering roughly 0.45 Pg C since the mid-1970s and their mean
carbon density increasing from 15.3 to 31.1 Mg C ha™' (Figure 2). It should be noted that these
figures describe the trajectory of China’s forests at the national scale rather than the Three-North
Shelterbelt Programme alone; they nonetheless illustrate how a forest estate can shift from a net
carbon source to a net sink as afforestation and regrowth proceed.
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Figure 2. Trajectory of forest biomass carbon storage in China between 1949 and 1998: a net
release until about 1980, followed by recovery driven by forest expansion and regrowth. Data:
Fangetal.[5].

In South Korea, studies of urban green spaces have quantified carbon storage at both the stand and
the city scale. In a study of an urban park in Dagjeon, mean carbon storage was determined to be
15.3 t C ha'!, reaching 21.4 t C ha™' in some grid cells [23]. At the city scale, surface-soil carbon
stocks (0-30 cm) in the urban green spaces of Seoul, Daegu, and Dagjeon were determined to be
105.6 Gg C, 43.6 Gg C, and 26.4 Gg C, respectively [24] (Figure 3). These results show that green
belts and urban green spaces are important carbon sinks.
I:lurhil‘l green-space soil carbon in three Korean cities
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Figure 3. Surface-soil carbon stocks (0-30 cm) in the urban green spaces of three major South
Korean cities. Data: Yoon et al. [24].
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These differences arise from climatic conditions, soil properties, the species used, stand age, and
management practices. Mixed-species stands, in particular, are reported to achieve higher biomass
productivity and to store more carbon than monoculture plantations [7,21]. A recent global
synthesis of matched single-species and multispecies plantations found that, on average,
multispecies stands had about 5% greater tree height, about 7% greater diameter at breast height,
and about 25% greater aboveground biomass than monocultures, mainly as a result of interspecific
complementarity [27] (Figure 4). For this reason, rather than afforesting large areas solely with fast-
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growing species, the establishment of mixed stands suited to ecological conditions is now
recommended.
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Figure 4. Mean increase in tree height, diameter at breast height, and aboveground biomassin
multi species plantations relative to monocultures, from a global synthesis of paired stands. Data:
Feng et al. [27].

When the similarities among the studies are evaluated, all of them reveal that green belt
afforestation makes important contributions to erosion control, carbon storage, the improvement of
air quality, and the enhancement of ecosystem services. The main subject of debate, however,
concerns the long-term environmental effects of large-scale afforestation. While some studies
evaluate these projects as successful applications in the fight against climate change [3,5], others
stress that the pressure on water resources — particularly in arid and semi-arid regions — must be
taken into account [10,11,26]. The scale of the global mitigation that afforestation can redlistically
deliver isitself contested: although influential analyses have presented tree restoration as among the
most effective climate solutions [2], subsequent commentary has cautioned that such estimates can
be overstated when pre-existing vegetation and soil carbon, future environmental change, and the
displacement of non-forest ecosystems are not fully accounted for [29]. For this reason, the
contemporary scientific approach has shifted from planting the maximum number of seedlings

toward an understanding of ecosystem-based planning.

When evaluated from Tiirkiye’s perspective, the number of studies addressing the carbon-sink
functions of green belt afforestation is seen to be quite limited. One of the principal reasons for this
is that afforestation efforts in Tiirkiye have, over the long term, focused on erosion control,
rehabilitation, and the improvement of degraded areas. Where forest carbon has been quantified, the
focus has typically been on the dynamics of existing forest estates; for example, an inventory-based
assessment of forest carbon pools in western Tirkiye reported a measurable increase in stored
carbon over recent decades in response to changes in forest structure and management [28]. In
addition, the scarcity of long-term carbon-monitoring studies in green belt areas and the lack of
regular data on biomass and soil carbon stocks constrain the research that could be undertaken on
this subject. With the growing importance of combating climate change and carbon management in
recent years, scientific studies amed at increasing the carbon-storage potential of green belt
afforestation should also be prioritised in Tiirkiye.

In conclusion, when the literature is evaluated as a whole, it is clear that green belt afforestation
increases carbon-sink capacity; nevertheless, the success of these projects cannot be explained
solely by the amount of carbon stored. A balance must be struck among carbon-storage objectives,
water balance, biodiversity, and ecosystem sustainability. For this reason, in green belt afforestation
to be applied in the future, it is of great importance to adopt an approach of afforesting in the right
place, with the right species, and with an ecosystem-based planning mindset.
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6. Conclusion and Recommendations

In this study, the effects of green belt afforestation on carbon sinks were evaluated by considering
application examples from around the world and from Tiirkiye. The literature review revealed that
green belt afforestation provides numerous benefits to the ecosystem, such as reducing atmospheric
carbon dioxide, increasing carbon-storage capacity, preventing erosion and desertification,
improving air quality, and supporting biodiversity. The growing importance of natural carbon sinks
in the fight against climate change, in particular, has placed green belt afforestation in a strategic
position within sustainable forestry.

In terms of carbon sequestration, green belt afforestation contributes to drawing atmospheric carbon
and storing it in biomass and soil. For this reason, it is regarded as an important complementary tool
for reducing greenhouse gas emissions and increasing carbon storage. In the light of the literature
reviewed, the following recommendations can be made:

» In green belt afforestation, species suited to the region’s climate, soil, and water conditions
should be selected.

 In afforestation projects to be carried out in arid and semi-arid regions, the necessary analyses
of water resources should be conducted and the possible effects on those resources assessed in
advance.

» Mixed-species afforestation that protects and enhances biodiversity should be encouraged
instead of monoculture plantations.

» Long-term monitoring studies aimed at increasing carbon-storage capacity should be
expanded.

» Green belt projects should be planned not with a carbon-only focus but with an ecosystem-
services approach, and the criteria of carbon storage, water balance, biodiversity, and
ecological sustainability should be evaluated together.

« The green belts established around cities should be more effectively incorporated into climate-
change adaptation strategies.

Ecosystem-based planning of green-belt afforestation

“the nght tree, in the rght place, for the nght reason™

Right species: Watar-balance
[ native, mixed, [ 3 & hydrological [ =2
drought-adapted check

Multi-benefit cutcome
carbon sequestration - blodiversity ' water security - livelihoods

Figure5. A conceptual framework for the ecosystem-based planning of green belt afforestation, in
which site assessment, appropriate species selection, hydrological evaluation, and adaptive
monitoring jointly deliver carbon, biodiversity, water, and livelihood benefits.
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HOBBIE MECTA OBUTAHUSA 1 COCTOSAHHUE IIEHOHYJIHIIHFI PEJKHUX BUJOB RIBES
JANCZEWSKI|I POJARK. U VERONICA ALATAVICA POPOV HA TEPPUTOPHUMU TI'HIIIT
«KOJIbCAM KOJLIEPI»

I/I.F.OTpa;[HHxl, N.A.Cwenunal, B.B. AprHOBZ, M.T. Mocimxan?
1I/IHCTI/ITYT 6oranuku u puromaTpoxykirm KJIIXKM MOIIP PK, Anmartsr, Kazaxcran
TocynapcTBEHHBIN HalMOHANBHEIN npupoausii napk «Kesbcaii Kemaepi» Catel, Kazaxcran *

AuHoTamusi. B cTathe yKkasaHsl HOBBIC MecTa MpoM3pacTaHus 2-X peakux BumoB Veronica alatavica Popov u
Ribes janczewskii Pojark. wa Ttepputopmn T'HIIIT «Kemnbcait Kemmepi» u mpuieraromeii kK HEMy TEPPHTOPHH,
pAacCIIOIOKEHHBIX Ha CEBEPHOM MakpockiioHe xpebTra Kynreit Amaray. Iomymsamum 3THX BHIOB YCTONYMBBEIC, HO HE
MHOTOYHCJICHHBIC M HEMOJHOWICHHBIE, COCTOSIIIE U3 9 reHepaTuBHBIX ocobeil Veronica alatavica u 8 reHepaTUBHBIX
ocobeit Ribes janczewskii. OCHOBHBIME JTHMHUTHPYIOIIMMH W TNOTCHIHAIBHO YIPOXKAIONIMMEH (DAKTOPaMH SBISIOTCS
HEKOHTPOJIUPYEMBII BBIIIAC KPYIIHOIO POraroro CKOTa, CEHOKOINIEHHWE [0 NepUoja IUIOJOHOIIEHUS U JOPOXKHO-
CTpOUTEJbHBIE paOOTHI.

KuaroueBble ciioBa: pekue BUIbl, MECTa OOMTaHNUS, LICHOTOIYJISIIKS, (PUTOLICHO3, IUMHUTUPYOLIHE (aKTOPHI.

Annoranusi. Maxkamaga KyHreid Anaray >KOTacBIHBIH COJTYCTIK MakKpoOeTKediHne opHaiackaH «Kembcaii
Kenpepi» MYTII aymarsl MeH OFaH ipreiiec »aTKaH ayMaKTaFbl CHpeK KesjeceTiH 2 TypaiH — Veronica alatavica
Popov xone Ribes janczewskii Pojark. skaHa ecy opblHIapel KepceTiireH. by TypiepaiH momymsmusiapbl TYPaKThl,
Oipak a3 caHIBI JKOHE TOJIBIK MYIIeNi eMec, oilap Veronica alatavica-HeIH 9 reHepaTWBTI JapachlHaH jkoHe Ribes
janczewskii-uig 8 reHepaTuBTI JapackiHaH Typaabl. Herisri JTUMHTHPICYII JKOHE ONeyeTTi Kayill TeHIIpeTiH
(akToprapra ipi Kapa ManIslH OaKpIIAYCBI3 KAWBUTBIMBL, JKEMIiC Oepy Ke3eHIHe NeHiH IIen Mmady >KoHE YKOI-KYPBUIBIC
KYMBICTApBbI )KaTa bl

Tyiiin ce3mep: cupek Ke3meceTiH Typiiep, ©Cy OpbIHIAphl, LEHOMOMYJSIHMS, (DUTOLEHO3, JUMHUTUPIICYII
(bakTopiap.

Abstract. The article reports new growth locations of two rare species, Veronica aatavica Popov and Ribes
janczewskii Pojark., within the "Kolsai Kolderi" State National Nature Park and its adjacent territory, situated on the
northern macroslope of the Kungei Alatau Range. The populations of these species are stable but small and incomplete
in age structure, consisting of 9 reproductive individuals of Veronica alatavica and 8 reproductive individuals of Ribes
janczewskii. The primary limiting and potentially threatening factors are uncontrolled cattle grazing, hay mowing prior
to the fruiting period, and road construction activities.

Keywords: rare species, habitats, coenopopulation, phytocoenosis, limiting factors.

BelsiBieHHEe HOBBIX MeCT OOMTAaHUS PEAKHX BHJIOB SBISETCS BaXXHOM 3ajadeild, pelieHue
KOTOPOH TIO3BOJIUT TOJYYHUTH JAHHBIE O COCTOSIHMM TOIYJISIIIMI KOHKPETHOTO BHUJA B Pa3HBIX
YacTAX apeana, a Tak K€ ONPENeNIUTh Mepbl MO COXPAaHEHMIO YHMCIEHHOCTH OCOoOed C ydeToM
CTETICHH TIPOSIBIICHHUSI HETaTUBHBIX (PAKTOPOB IMPUPOIHOTO M aHTPOIIOT€HHOTO MPOUCXOXKICHHS Ha
camy MOMYJISILUIO U YCIOBUS Cpeibl OOMTaHUs.

[lenpio paboThl OBLIO BBISBICHHE HOBBIX MECT MPOM3PACTaHHs 2-X PEIKUX BHIOB Veronica
alatavica Popov u Ribes janczewskii Pojark. M3yuenue pacTUTEIbHOCTH MPOBOAMIOCH MapIIPyTHO-
PEKOTHOCITIPOBOYHBIM METOJIOM, OITMCaHHEe (PUTOIEHO3a MTPOBOIMIIOCH C UCTIOIB30BaHUEM ITpHOOpa
Hasuraun GPS g onpenenenus koopauHat. OnucaHus NPOBOJMINCH C YUETOM METOAMYECKHX
ykazanuii [1] (Kopuarun, 1964). VccnemoBanusi mpoBOMWINCh B BeceHHe-JIeTHUN Tieproa 2026
roga. /g yToYHEHHs TaKCOHOMHYECKOW MPUHA/UIEKHOCTH PACTEHHHM M MOMOJHEHUs repOapHOro
donma «MHCTUTYTA OOTAaHWKH W (UTOMHTPOAYKIMK» C YKa3aHHEM HOBBIX MECT MPOU3paCcTaHUs,
npoBojgmiack  repOapuzanusi  obpasuoB. COop u  oOpaboTka repbapHOrO  MaTepuaia
OCYIIECTBIISUIACh 10 OOIenpuHaTOd Meronuke, o0obmenHoit A. K. CkBoproseiM [2] (1977).
Omnpenesnenre BUIO0B IPOBOIMIOCH C UCIIOJIB30BAaHUEM CYIIECTBYIOMIUX (IOPUCTHUECKUX CBOJIOK U
ompenenureneii [3] (dnopa Kazaxcrana, 1956—1966; OTKpBITBIH aTiiac COCYIUCTBIX DPaCTCHHI
Poccun u compenenbubix ctpan: [4] http://www.plantarium.ru/). HomeHkmnaTypa BHIOB, pOJOB H
cemeiicTB npuBeaeHa o ceoakam C. K. Uepenanona [5] (1995).
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Onucanue MecTa mpou3pacTaHus peakoro Buaa Veronica alatavica POpov u xapakTepucTuka
COCTOSIHMSI ~ MOMYJISALMU. TMPOBOAWJIOCH YacTUYHO HA  Teppuropun  ['ocynapcTBEHHOTo
HanmoHanpHOrO mpupomHoro mapka «Kembcaih  Kemmepi» (IHIII) w  compenenbHbIC
(npuneratoutue) teppuropun. [pmieratomas k ['HIIIT yacte oOcnemyeMoit TEppUTOPHUH OTHOCUTCS
K TacTOMIHO-CEHOKOCHBIM YTOAbSIM YacTHOTO (hepMepcKoro xossiiictBa. JlaHHBIA peruoH
pacrojioKeH Ha CEBEPHOM MAaKpOCKJIOHe BocTouHOM uactu KyHreil Amjaray u ero kiaumar
XapaKTepu3yeTcsi Kak pe3K0 KOHTUHEHTAIbHBIM, ¢ OOJIBIION aMIUTUTYAOH CYTOYHBIX U TOHOBBIX
TeMIIepaTyp U npeodiaaHueM TEIUIoro Nmepuoaa HaJ XOJOoAHBIM. Pacmpenenenue pacTUTEIbLHOTO
MIOKPOBA 371eCh HOCHUT PE3KO BBIPAKECHHBIH MOSCHBIN xapakTep. B HazBanus nosicoB b. A. breikos [6]
(1954) u U. U. Pongyrunr [7] (1989) BBenu IOMHUHHUPYIOIIHE THIBI PACTHUTEIBHOCTH: 1 —
Hu3koropusie crenu U Kycrapauku 800-1500 m (1o 1800 m), 2 — necoxyrosoit (1500 (1800) —2300
(2700 m), 3 — anpruiickuit (2800-3000 m).

= - '_._3_‘."_ - A T ™ -_ -
Pucynok 1. Kapra mecTtoHaxoxaeHuii BoisiBIeHHBIX 1eHonomy sinuii B — cmopoauna SIHUeBCKOTO,
B — BepoHUKa anaTaBcKas

Veronica alatavica — Beponuka anaraBckas (cem. Scrophulariaceae) TtpaBsHUCTBIN
MHorosieTHUK 30-50 ¢cM BBICOTOM, ¢ MOIIHBIM BETBUCTBHIM KOpHEBHINEM. Buj 3anecen B KpacHyro
kuury Kazaxcrana [8] kak pacTeHHe ¢ COKpAIIAIONICHCs] YUCICHHOCTHIO (2 KaTeropusi) U BXOAUT B
«[lepeueHb PHIEMUYHBIX W PEIMKTOBBIX pacteHuit Kazaxcrana» [9], sBiseTcss majieopenukToM
Taup-1llans. B repbapaom ¢donne «MHcTHTYTa OGO0TAaHUKM M (UTOMHTPOIYKIMU» T. ANMAaThbl JJis
Kynreit Anaray umeroTcsi JaHHbIE O MECTOHaxoxJeHuu Beponuku amaraBckoit mo coopam B. II.
[omockokoBa 1952 1. B cpennem teuennu pexku Yer-Mepke h 2100 M Hazx yp. M. BOCTOYHBIE OTPOTH
Kynreit Anaray. Panee, namu B 2015 romy na Teppurtopum ['HIIIT «Kenbcait Kemaepi» Oblna
BBISIBJIEHA NOMyJSIUSA 3Toro Bujaa B ymenbe Kynbcail Ha BeicoTe 2276 M Hax yp. M. B
KyCTapHUKOBO-Pa3HOTPABHOM COOOIIIECTBE B KOJIMYECTBE 5 reHepatuBHbIx ocobeii [10] (2016). B
2026 r. B yuiense KoproObl B JiecoyroBoM Mosice Haii/ieHa 1IEHOMOMYJISILUS Y OCHOBAHHMS T10JIOTOT0
ckiaoHa (ykymoH 20°) 3amamHoil skcro3uimu Ha Bbicore 1810 m Hang yp. M. Penbed ckiona
HEPOBHBII, C HOpPaMH CYpKOB M KOUKaMH OT MypaBeilHMKOB. Kamenucrocts 30 %. IlouBsl
BBICOKOKApOOHATHbIE TUIIMYHbBIE, BBILIIEIOYEHHBI YEPHO3EM CO 3HAYUTENIbHBIM BKJIIOYEHHEM
KpyIHOTro mebHs u KamHel. HarmouBeHHbIN MOKPOB MpeICTaBlIeH OMaJoM TPaBSHUCTHIX BUJOB, B
OCHOBHOM 3JIaKOB, TONIMUHOHN 2-3 cM. O01ee npoekTuBHOE MOKpbiTHe 80%. PacTuTenpHBIN TOKPOB
B HMPHCOBO—3JIAKOBO—Pa3HOTPABHOM (PUTOIEHO3E XOpOHIO pa3BUT (puc 2. A). AHTpONOreHHas
HapyIIEHHOCTh YMEPEHHAs, CBSI3aHA C MaCTOUIITHON M CECHOKOCHON Harpy3Koi.
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A ' B.
Pucynok 2. A. Ligerymee pacrenue Veronica alatavica, b. Ocobu Veronica alatavica B uprcoBo—
371aKOBO-Pa3HOTPABHOM (DHTOLICHO3E.

Lenomynsamnust cOCTOUT U3 9 reHepaTUBHBIX 0c00eH, pacloI0KEHHbIX JU(PPY3HO, HA MIIOLIAU
oxono 100 m?. Omnmcanue MPOBOAMIOCH B TEPHOJ Hadana meTenus (puc. 2 b.) (meppas mexana
I/IIOJ'I}I) U B IICPpUOJ IINIOJOHOIICHUA (BTOpaSI AcKaga CCHTH6p$I). Konnuectso OBETYIIHUX moOeros B
KypTHHaX, B 3aBUCUMOCTH OT pa3Mepa M BO3pacTa, BappupyeT oT 2 1o 15 mryk. Pacrenus Veronica
alatavica HaAXOOWJIUCh B CTaAUU MACCOBOI'O LIBETCHUSI. Z[peBeCHaSI PaCTUTCIIBHOCTb IMPEACTAaBICHA
enMHUYHBIME KycTapHukamu: Cotoneaster melanocarpus Fisch. ex Blytt., Spiraea lasiocarpa Kar.
et Kir. PacTuTensHOCTh MMEET HE SCHO BBIPAKEHHYIO BEPTHKAIBHYIO CTPYKTYpy. Bexuuii sipyc
NIPEACTABIEH KyCTApHUKaMU. TpPaBAHUCTBIA IIOKPOB HE YETKO ABYXApYyCHbIU. llepBwiii sApyc
npejcTaBieH KpynHeIMHU 3makamu Achnatherum splendens (Trin.) Nevski, Dactylis glomerata L.,
Elytrigia repens (L.) Nevski u noneiasmu Artemisia dracunculus L., A. santolinifolia Turcz. ex
Bess., Nepeta pannonica L., Agropiron elongatiforme L., Phlomoides oreophila (Kar. & Kir.)
Adylov, Kamelin & Makhm., Thalictrum minus L. Bropoii spyc npexacrasiaen Bumamu Allium
platyspathum Schrenk, Allium caeruleum Pall., Allium kaschianum Regel, Galium boreale L.,
Galium verum L., Hypericum elegans Steph. ex Willd.,, Hypericum perforatum L., Achillea
millefolium L., Origanum vulgare L., Erysimum sp., Veronica alatavica Popov, V. longifolia L., V.
spicata L., Geranium pratense L., Medicago falcata L., Poa pratensis L., Carex sp., Lithospermum
officinale L., Geum urbanum L, Bupleurum thianschanicum Freyn, Rhinanthus songaricus
(Sterneck) B. Fedtsch., Erigeron pseudoseravschanicus Botsch., Dracocephalum integrifolium
Bunge, Dracocephalum bipinnatum Rupr., Scorzonera transiliensis Popov, Tulipa sp., Delphinium
iliense Huth, Erysimum hieracifolium L., Viola biflora L., Hedysarum songoricum Bong,
Polygonum convolvulus L. Bothriochloa ischaemum (L.) Keng. IporieHT yuacTusi B cOOOIIECTBE HE
6omnee 10%. CuHult U CHpeHeBbIe IBETA CO3/1Al0T (DOHOBBIM ACHEKT IIBETYIIHE B 3TOT MEPUOJ BUJIBI
BCPOHHUKHU HHHHHOHHCTHOﬁ, B. KOHOCHCTOﬁ, KOTOBHHKA, AYHIMUIBI W 3O0IMHUKA. prr[HBIe IIATHaA
MpHUCa PYCCKOTO BBIICISAIOTCS SIPKOM 3€JIeHBbI0 JHUCThEeB Ha obOmeMm ¢one. dakTopoM pucka
HCUYC3HOBCHUS IIOIMYJIANUU, KaK U B CJIy4dac MNOITYJISIINU, paCHOJIO)KCHHOﬁ BBIIIC O03€pa Kynbcaﬁ-Z,
SIBJSIETCSL BBICOKAsl pEKpeallMoHHas Harpyska, a Juisl TOonyJsnuu B ymense KoproOwsl 31O
MHTECHCUBHBIN BBIIIAC CKOTA U IIOKOC TpaBbl 40 IIJIOJOHOIICHUA paCTeHHﬁ.

Ribes janczewskii Pojark. (cem. Grossulaceae) Cmopoauna Sxuesckoro — kycrapuuk 100-150
CM. BbIcOTOM. Penkwii Bum 2 kareropuu (BHIBI, HE TOJBEPTaloIIMecs TPSIMON yrpose
HCUYC3HOBCHUS, HO BCTPCHAIOMIUCCA B CTICHIUAJIM3UPOBAHHBIX MCCTaxX oOuTaHus u OrpaHUYCHHBIX T10
IUTOIAM, TJI€ OHH MOTYT OBICTPO HCUE3HYTh) [11].
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[Monynsums Ribes janczewskii Pojark. naiinena B ymense TanmapiOynak B pycie pydbs
MEXTOpHOH NoJMuHBL. bojblias yacTh MOMYJISIUN HAXOAUTCS Ha TEPPUTOPUH NACTOUIIHBIX YTOIUn
U 4YacTU4YHO nomyisiuus 3axoautT Ha teppuroputo ['HIIIL. Ocobu pa3dpocaHbl J0CTaTOYHO
paBHOMEpPHO, B OCHOBHOM Ha JiIeBOM Oepery pyubs Ha mporsbkeHuu 900 M. Penbed HepoBHBINH,
IIOYBBl CWJIBHO YBJIQ)KHEHHBIE JIyTOBBIE UEPHO3EMbI, Oorarbie rymycoM. Iloactunarommii cioi
0o0pa3oBaH PEUYHBIMH OTJIOKEHUAMHU. [lomymsius cocTouT u3 8 pa3sHOBO3PACTHBIX I'€HEPATHUBHBIX
oco0Oeit: 3 kpynHbIX ¢ KoaudecTBoM 1moderoB 25-30 u 5 6osee mooapix (10-15 mobGeror) KycToB.
CaMblil KpYIHBIM 9K3EMIUISIP COCTOUT U3 3-X KYyCTOB — LIEHTPAJIbHOTO MAaTepUHCKOTo U 2-X Ooiee
MOJIOJBIX JIOUYEPHUX KIOHOB, C(POPMUPOBABIIMXCS IyTeM YKOPEHEHHs OOKOBBIX 1moOeroB. BreicoTa
pactenuii konebsercs ot 1,2 M —1,8 M. MojoabIXx BereTaTUBHBIX PACTCHHN HE HAMICHO.
PacTuTenbHbBII TOKPOB KYyCTapHUKOBO-PAa3HOTpaBHO-KumpeiHoro (puc. 3 A) (¢uToueHo3a,
XapakTepHbId Uil TOpUOpeXHBIX TeppuTopuil. OOmee npoektuBHOe mOKpbITHE 100%.
JIOMHHaHTaMH BBICTYNAIOT KUIOpPEH M MsTa a3MarcKas, KOTOpblE C KyCTapHUKaMU CO3/a0T
donoBeIii acniekt. Kycrapuuku npeacrasiensl Buaamu: Lonicera altmannii Regel et. Schmalh. u
Ribes janczewskii Pojark. PactutenbHblii TOKpOB HE 4eTKO 3-X spycHbii. [lepbiit sipyc (10 0,7 —
1,8 M) cocTaBIISIOT KyCTapHUKH W TPaBSHHCTBIC BUABI IpexacTtaBieHbl: Epilobium hirsutum L.,
Mentha asiatica Boriss., Aconitum leucostomum Worosch., Rumex tianschanicus Losinsk., Arctium
tomentosum Mill., Iris sogdiana Bunge, Phlomoides oreophila (Kar. & Kir.) Adylov, Kamelin &
Makhm. Bropoit spyc (0,3 - 0,7 m) cocroutr m3: Artemisia dracunculus L., A. wlgaris L.,
Equisetum arvense L., Geum rivale L, Barbarea vulgaris W.T. Aiton, Origanum vulgare L.,
Dactylis glomerata L., Alchemilla sibirica Zamelis, Plantago major L., Geranium pratense L.,
Ranunculus grandifolius C.A. Mey., Urtica dioica L., Hieracium sp. Tperuii sipyc Veronica
beccabunga L., Tussilago farfara L., Catabrosa aquatica (L.) P. Beauv., Aegopodium alpestre
Ledeb., Trifolium pratense L. IlpoueHT yuacTusi CMOpOAMHBI SIHYEBCKOrO B COOOIIECCTBE
cocraBisieT He Oonee 5%. OOmmMii TpaBOCTOM BBICOKHMM W 3arymieHHbIH (puc 3 A.), 4TO co3daer
CIIO)KHOCTh OOHapyxeHust ocoOell cmMoponuHbl. Ha MoMeHT omucanusi Bo 2-i Jekajae aBrycra
OOJIBLIIMHCTBO BUJIOB HAXOAMIKCH B (haze muioioHomeHus. [Inogonomenue 3Toro roja ciadoe (puc.
3 B.), 4TO CBfi3aHO C TOTOAHO-KIMMATHYECKUMH YCIOBUSMH W BO3BPATHBIMU 3aMOpPO3KaMHU
BECEHHEro nepuoja. KycTel CMOpPOJIMHBI HAXOJATCSA B HOPMAJIbHOM, HE YTHETEHHOM COCTOSIHUM,
0€3 TPHU3HAKOB TOBPEKIEHHUs, OOTPBhI3aHWSA W BHITANTHIBAaHUSA. HamouyBeHHBIN CIION TUIOTHBIH,
COCTOHT M3 OMaja U OTMEPIIUX CcTeOsel TPaBIHUCTBHIX BUAOB. Moso/ble BEreTaTuBHBIE 0COOU HE
OOHapyXeHbl. [0 MPUYMHE BBICOKOM IJIOTHOCTH M BBICOTHI TPAaBOCTOS, KOTOPbHIE MPEMSTCTBYIOT
pa3BUBATHUIO MOJOJBIX ocobeit. [Tonmymnsius cTaperoias, HeMOoTHOUWISHHAs, HETPOrPeCCUPYyIoIas, C
BEreTaTUBHBIM CAMOIOIEPKaHUEM.

B pe3ynbrare uccienoBanuii ObLUTH BISIBICHBI HOBBIE MECTa MTPOU3PACTAHUS 2-X PEAKUX BHIOB
Veronica alatavica u Ribes janczewskii. Ilomynsiuu STHX BHUIOB YCTOHYUBBIE, HO HE
MHOTOYHMCIICHHBIC, COCTOsIMEe U3 9 TeHepaTHBHBIX ocobeit Veronica alatavica u 8
Pa3sHOBO3PACTHBIX T€HEPATHBHBIX 0coOei Ribes janczewskii, mos1st yuactust B coo0IIecTBax Tak xe
Hu3Kkass. OCHOBHBIMHU JUMHUTHPYIOIIUMHA M TOTEHIIUAIBHO YTPOXKAIOMIMMHA (HaKTOPaMU SBIISIOTCS
HEKOHTPOJIMPYEMBIH BBINIAC KPYIMHOTO POTaToOro CKOTa, CEHOKOIICHHE 0 NEepUoaa MIOJOHOIICHUS
U JIOPO’KHO-CTPOUTEIbHBIE PAOOTHI.
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A | B
Pucynok 3. A. Ribesjanczewskii B kycTapHUKOBO-pa3HOTPaBHO-KHITpEHHOE coodmiecTse. b.
EnuHn4YHOE MI10/10HOIICHNE.
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POMAHTHK OT BUOJIOI'UU: K 80-TETUIO BAJIEHTUHBI AHIPEEBHDbI
CAMOWJIOBOM

B.A. Macanosa*, 11.B. ba6aii
PI'TI na ITXB «MuctutyT 60Tanuku u puronntpoaykiumy KIIXOKM MOIIP PK,
r. Anmarsl, Pecriybnuka Kazaxcran
e-mail: velt mas@mail.ru

B 2026 romy Ham KOJUICKTUB OTMEUYaeT JABOWHON roOwieli BaneHTHHBI AHIpPEEBHBI
CamoitnoBoii: e€ 80-netue u 50-nerue npenannoro ciyxenust PI'TI na [IXB «MuctutyT O0TaHUKN
u puronHTpoayKuum». Ypoxkenka Kuzmsapa (arecran), cBoil TpyAOBOH MyTh Ha Ka3axCTaHCKOU
3emJie oHa Hayana B 1964 roay, a mociie okOH4aHUs Ouosiornyeckoro dakynbrera Kazaxckoro
l'ocynapcrBennoro VYuuBepcutera uMm. C.M. KupoBa (B Hactosdmee Bpemsa Kazaxckuii
HallMOHAJIbHBIA YHUBEPCUTET UM. alb-Papabu) HaBcera csizaa Cyp0y ¢ HayKOH O pacTeHUsX.

B 1976 romy Mosomass u mnepcneKTMBHas BblyckHUIla Banentuna CamoilioBa mnpuiuia
paboTaTh B OTIIENI pacTUTENBHBIX pecypcoB MHcTuTyTa G0TaHuKK. CBOM MEpBbHIE IIard B HAyKE OHA
Jienana B uccienosareiabckoil rpynne Banepun FOpseBHbl ABeprHOi. C NEPBBIX K€ JIET TPYIOBOU
JesTenbHOCTH BanenTnHa AHIpeeBHA aKTHBHO BKJIIOYHMIIACH B MAcIITaOHBIE MOJIeBbIe BbIe31bl. OHa
y4acTBOBaJa B CIOKHEHIIMX PECYpCOBETUECKUX U (DIOPUCTUUECKUX UCCIIEIOBAHUAX, OXBATUBIINX
Anraii, Kuprusckuit Anaray u boponaaiitay. 3HakOBbIM 3TanioM €€ paHHEH Kapbepbl cTana padora
B COCTaBE€ YHUKAJIbHOI COBETCKO-aMEPUKAHCKON HKCIeUIIH, n3ydaBiiei ¢iaopy Llennnorpanckoi
(AxMOIHMHCKOIT) 00JIaCTH.

V. X. Cyronmanuesa, B.A. Camoitnosa, T.A. KoBaneHnko

B 1984 roay, mocie cemu JeT MiIoAOTBOpHOU paboThl, BanenTuHa AHJpeeBHa Inepenuia B
otrnen ['epbGapust (HpiHE — MabopaTopus (GJIOPHI BBICHIMX PACTEHUH), T/I€ TPYAWIACHh B JOIKHOCTH
Hay4yHOro corpyanuka o 2005 roma. OtoT mepuoj ObUI 03HAMEHOBAH TIIIyOOKUM H3yueHHEM
TOPHBIX KOCHCTEM M 3amoBeaHbIX Teppuropuii Kazaxcrana [1]. Ocoboe mecto B e€ HaydHOUH
ouorpadguu 3anumaer xpeber Kaparay: BanentuHa AHJpeeBHa cOCTaBHJa MOJAPOOHEHIIYIO
(bIOPUCTHUECKYIO KapTOTEKYy, a TaKXKe CHUCKU PEeAKHX, MCUE3alolIUX M HHAEMUYHBIX PacTeHUMH
sToro peruona. He menee MacmtabHbIM ctan e€ TpyJ mo u3ydeHuto ¢uopsl xpedra Kapkanray.
[TpoBenas komoccanpHyI0 paboTy 1Mo cOOpy B 00pabOTKe MOJEBOTO MaTepraia, a TAKKe KPUTHUECKH
MPOAHAJIM3UPOBAB JIUTEpaTypHble JaHHble W Oorateimme Kosuekiuu WHCTHTYyTa OOTaHMKH,
Mockosckoro I'ocymapctBenHoro YHuuBepcuteta (r. MockBa) u boranmdeckoro MucTtuTyTa MM.
B.JI. Komapoga (r. Caukr-IletepOypr), B.A. CamoitnoBa cocTaBuiia MOJHBINA CIIUCOK COCYAMCTHIX
pacrenuit Kapxanrtay, cratbsi B coaBropctBe ¢ M.K. KykeHOBbIM «K H3ydeHHMIO MOJIE3HBIX
pacrenuii xpedra Kapsxenrtay» (1986) [2], B coaBTopcTBe ¢ A.A. MBaleHKO TE3UChI B COOPHUKE K
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V MexaynapogHoMmy cumiio3uymy B T. Tamkent, Y30ekuctan «The spring Flora of the Karjantau
range» (1998) [3] u crares «Jlonoanenue k ¢uope xpedra Kapxkanray» (2000) [4], crateu B
cOopHukax MarepuasioB koH(epeHuus «llumeBbie pacrenus xpedra Kapskanray» (2001) [5],
«IIpobnembl U MEpCIeKTUBBl COXPaHEHUsI BUAOBOTO pazHooOpas3usi cemeiicTBa KpecTolBeTHBIX —
oJHOTO M3 Beaymux Bo ¢uope xpedra Kapxkanaray» (2001) [6], «O pacnpocrpanenun Clypeola
jonthlaspi L. (Brassicaceae) B Kazaxcrane» [7] «CemeiictBo I'ybouBernsix (Lamiaceae Lindl.) B
KapxanTtay» (2002) [8], «3ouTHunble xpedra Kapkantay» (2004) [9]. Eit ynamock He mpocTto
OIKCATh BUJBI, HO ¥ BBIIBUTH T'PYIIIBI MOJIE3HBIX PACTEHHM, a TaKKe TOYHO ONPEACIUThH 3arachl
CBIPbsl HanOoJIee IIEHHBIX U3 HUX.

3a ronpl Hay4yHOU nesTenbHOCTH Banentnna AnapeeBHa CaMoiiiioBa onmyonaukoBana 6omee 20
HAYYHBIX Pa0OT, MOCBSIIEHHBIX MOJE3HBIM U A(PUPHO-MACTUYHBIM pacTeHusM KazaxcraHa: craTbu
B coaBTopcTBe «llepcnextuBHble 3¢dupomacnuunbie pacteHus HOro-Bocrounoro Kazaxcrana»
(1978) [10], «Ddpupomacauunbie pacteHus Kazaxcrana u nmepCcreKTHBbBI UX UCTIONb30BaHus» (1983)
[11]. PabGoTel Mo pecypcam JICKApCTBEHHBIX PACTEHHH B COAaBTOPCTBE: «3amachl HEKOTOPBIX
JeKapcTBeHHbIX pacteHuit Kazaxcranckoro Antas» (1982) [12]; «Pecypchl JiekapCTBEHHBIX
pacrenuii Bocrounoro Kasaxcrana» (1984) [13], «PacnpoctpaHeHune W 3amachl HEKOTOPBIX
JIeKapCTBEHHBIX pacTeHuil Ynmkentckor obmacti» (1985) [14], «OcHOBHBIC JEKapCTBEHHBIE H
nuieBbie pactenus 3anaaHoro Tsup-11ans u ux pecypes» (1988) [15], «O6 opraHu3aimy OXpaHsl
penkux BumoB pactenuit 3anaanoro Tsub-11lansa» (1998) [16].

Ee Bkiax B coxpaHeHHe MPUPOABI U U3yYeHHE OMOPa3HOOOPa3Hsi MOIYUYHI U MEXKIYHAPOTHOE
npusHanue: B 1994 rony Banentuna AHapeeBHa craja MOOEAUTENEM MPECTUIKHOTO KOHKYpca MO
npobiiemaM OuopasHooOpasust u Obuia Harpaxkaena Jummomom Jxopmka Copoca. EE€ mms
HaBCerja BMHCAaHO B (pyHIaMeHTaIbHBIE TPYIbl OTEYECTBEHHON OOTAaHUKH, CTajlla OJAHUM H3
coaBTOpoB BTOporo m3nanusi «Kpacuoit kauru Kazaxcrana. Pacrenusi» (2014 r.) [17], mpunumana
KIII0YEBOE yyacTue B co3aHuu MoHorpadun «Cnucok cocyaucToix pacteHuil Kasaxcranay aBTopa
C.A. AGnpynmunoit [18]. Bkinan BanentuHbl AHApeeBHBI B paboOTy J1abOpaTOpUil pacTHUTENbHBIX
pecypcoB, ['epbapusi, ¢iopbl BBICHIMX PACTEHUM, MHTPOAYKLMH M JAECHAPOJIOTHH — 3TO obOpaszer]
WCTHHHOTO CITY’)KeHUS HayKe, KOTOPBIH M CEroHs BIOXHOBIISIET MOJOABIX yueHbIX HCTHTYTA.

C TOMl ke TOYHOCTBIO M MCCIIEJOBATENbCKMM a3apTOM, ¢ KakuMu BaneHTuHa AHApeeBHA
MOJIXOAMJIAa K HAYYHBIM DKCIIEPUMEHTaM, B HACTOAIIEEC BPEMsS OHA MOJIXOAWT M K BBIPALIMBAHUIO
nBeToB. IlocaauTe peaxuil copt, HAUTH K HEMY IOJAXOJ], 3aCTaBUTh 3alBECTH CaMO€ KalpH3HOE
pacTeHue WU MPEeBpaTUTh NMapTEPHBIA cajl B MMPOU3BEACHHUE MCKYCCTBA — JUIsl HEE 3TO HE MPOCTO
TPyA, @ €CTEeCTBEHHOE MpOJODKEHHEe e€ co3ujIaTenbHOM Hartypbl. JlelcTBUTENbHO, 4YTOOBI
BBIPACTUTh KPACHBBIN IIBETOK, HY)XHBI T€ € KauecTBa, YTO M JJIS XOPOIIETO HCCIETOBAHUS:
KOJIOCCAJIbHOE TepIIeHHE, BHUMAHHUE K JETaJsIM U YMEHUE BEPUTh B PE3yJIbTaT, 1aXKe KOI/1a BOKPYT
TOJIBKO CyXasi 3eMJi1. DTUM TEepIEeHHEM U ONTUMH3MOM BaneHTnHa AHJIpeeBHA IIEIPO AETUTCS CO
BCEMH HaMM. BpICTymaer MyApbIM HAaCTaBHHUKOM JUISI MOJIOJBIX CIELUAINCTOB, CTYJIEHTOB
YHUBEPCUTETOB U KOJUIE/DKEH, MPUXOIAIINX HA IPAKTUKY, HAXOAUT K KOKJIOMY MOJIXO.

Vixe okxos10 20 JIeT 3TOT CKPOMHBIM U OTBETCTBEHHBIH YeNIOBEK HEYCTaHHO KypUPYET «Y4acToK
TpaB W I[BETOB» B [J1aBHOM OOTaHWYECKOM cany, T/e €€ KOJUICKIUS HAacUMUThIBAeT OKoio 80
TakcOHOB. Ha HeM mpoum3pacTaioT OJHOJETHHUE M MHOTOJETHHE IBeTouHble pacteHus: Achillea
millefolium 'Rubra, Aquilegia hybrida hort., Calendula officinalis L., copra Chrysanthemum
xhortorum hort., Coreopsis grandiflora Hogg. ex Sweet, copra Crocus hybrida hort., copra
Dahlia xcultorum Thorsrud & Reisaeter, Echinacea purpurea (L.) Moench., Gaillardia xhybrida
hort., pazmuunsie dopmbr Hemerocallis xhybrida hort., panHeuBerymue nykoBuuHble Muscari
botryoides (L.) Mill., copra Narcissus xhybridus hort., Tulipa greigii Regel, Tulipa kaufmanniana
Regel, Tulipa hybrida hort., kpacussie kommo3uruu u3 Yucca filamentosa L. u apyrue nBerouHo-
JIeKOpaTUBHbIE KyJIbTypbl. Bce 3TO pa3zHooOpasue Kakgoe JIeTO palyeT Tja3 COTPYAHHKOB U
nocerurenei [1aBHOro 60TaHNYECKOro caa.

[TogoGHO cka3ouHO# J[FOMMOBOYKE, OHAa BCET/la OKPY)XEHA PACTEHUSMH, KOTOPBIE UYyTKO
pearupyroT Ha e€ 3a00Ty oOMimpHBIM pocToM. K Hel Bcerga MOXHO NPUHTH HE TOJBKO 3a
npodeccuoHaNbHBIM COBETOM, HO M 32 OTPOCTKOM PEIKOro IBETKA WM KOHCYJbTallMel, mouemy
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3aceIxaeT JMoOuMbli ¢ukyc. M3 e€ kabuHeTa HUKTO HE YXOIHT C MYCTHIMH PyKaMH U TPYCTHBIMHU
MBICIIIMH — €€ CTapaHHUsSMH, 3€JIEHBIO H YIOTOM HAIlOJHEHBI BCe pab04ne IMPOCTPAHCTBA.

ITpu Bceil konoccanbHOM 3aHATOCTH Ha paboTe BaneHTuHa AHApeeBHa OCTAeTCsl MPEKPACHON
MaMOM JIBOMX JAeTeH, c4acTiiBOil 0aOymkoii m mpabalOymikoil 4YeTblpeX BHYKOB W TPAaBHYKOB,
obnafaronieit peJkuM JapoM — TBOPUTH MPEKPACHOE U yKpallaTh OKPY Karollylo *H3Hb. Maio KTo
3HAET, YTO €€ TEPIIEHUE U TOHKOE YyBCTBO IPEKPACHOIO BOILIOUIAKOTCS €UIE B OJHOM YBIICUECHUHU:
OHAa CO3/1a€T BEIMKOJICIIHBIE BBIIIUTBIE KapTHUHBI M MCKYCHO YKpAIIaeT OJEeXay. OITOT
YAMBUTENbHBIN YeI0BeK 00Ja/1aeT PeIKUM AapOM — OJlyXOTBOPSATh U JIeNaTh KPACUBBIM BCE BOKPYT
ce0s1. OHa Bcer/ia MpueT Ha OMOIb B TPYAHYIO MUHYTY U JacT MYApPBIN, HaJIe)KHbIM KN3HEHHBIN
COBeET.

Hoporas Banentuna AnnpeeBna! Bech komnektuB MHcTHTYTa 60TaHUKH U (PUTOUHTPOAYKIIMH
OT BceW Iymu mo3zapasisieT Bac ¢ 3TMM yHUKalbHBIM JBOWHBIM roousieem! MbI mpekiioHsiemcs
nepea Bammm TpynomobueMm, onTUMU3MOM M AylIeBHOM menpocteio. XKemaem Bam kpenkoro
3J10pOBbsl, HEHCCSKAEMON SHEPruu, LBETYIIEro IONToJeThus U ceMmeiHoro rtema. Ilycte Bama
KHU3Hb Oy/eT Tak ke OoraTa Ha paJOCTHble MOMEHTBI, KaK W BbIpalleHHble Bamu pacrenus, a
KaXKIbIi HOBBIN JI€Hb MPUHOCUT TapMoHuIo U yioT! C robusneem!
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