ISSN 2518-7201 (Print)
ISSN 2663-5003 (Online)

BULLETIN

OF THE KARAGANDA UNIVERSITY.

BIOLOGY.
MEDICINE.
GEOGRAPHY

Series

Ne 3(111)/2023




ISSN-L 2518-7201 (Print)
ISSN 2663-5003 (Online)
Nunexkci 74620
Wnnexc 74620

KAPATAHODbI
YHUBEPCUTETIHIH

KABAPUIbIGDI

BECTHHK BULLETIN

KAPATAHOUHCKOIO OF THE KARAGANDA
YHUBEPCUTETA UNIVERSITY

BUONOIMA. MEOULIMHA. TEOITPA®UA cepusicol
Cepusa BUOJIOINA. MEOULIMHA. TEOTPADUA
BIOLOGY. MEDICINE. GEOGRAPHY Series

Ne 3(111)/2023

[Tinge—TaMbI3—KbIpKYiek
30 xpipkyiiex 2023 x.

Uionp—aBrycr—ceHTsadpp
30 cents10pst 2023 .

July—August—September
September 30™, 2023

1996 xpurnaH OacTall MIbFaIbI
W3naercsa ¢ 1996 rona
Founded in 1996

JKbutbiHa 4 peT mbIFaIbl
Brixoaut 4 paza B ron
Published 4 times a year

Kaparanapi, 2023
Kaparanna, 2023
Karaganda, 2023



bac pedaxmoput

OMOJI. FBUI. KaHI.
M.IO. HmmypaToBa

HKayanmor xamuiol

OHOJI. FBUI. KaHI.
C.Y. TaeykeHoBa

Peoarxyus ankacwor

M. bpoan, PhD n-ps1, Amepuka yauBepcuteTi, Bammarron (AKL);
P.I'. OranecsH, PhD n-ps1, [lencunbBanus yauBepcureti, ©unanensdus (AKLL);
K.-JI. Konepr, Mea. FUL A-phl, Juaber uncrurytsl, KapncOypr (I'epmanus);

Avman Axman @apykn  PhD g-pei, buoMequimHamnbIk ®oHE TeHETUKAIBIK HHKCHEPHS
uHCTHTYTHI, Mcnamaban ([Takucran);

C.B. Kyminapenko, OMOJI. FBUL. KaH[I., OCIMIIKTEP OMOJIOTHSICH KoHE OMOTEXHOIOTHSCHI
UHCTUTYTHI, AnMartsl (KasakcTan);

I'.I'. MeiipamosB, MeJ. FbUL A-pbl, akan. E.A. bexeToB aTsinaarel Kaparanabl
yauBepcuteti (Kazakcran);

A.B. Ilanumn, reorp. reul. A-pel, M.B. JIoMoHOCOB aTbiHnarel Mackey
MeMIIeKeTTiK yHuBepcuTteti (Peceit);

P.T. BexcenToBa, Teorp. FbUL I-pbl, an-Papadu ateiHmarel Kazak yiaTThIK
yauBepcuteTi, Anmmatel (Kazakcran);

0.J1. Makaposa, 6uou. reul. kaua., PEFA A H. CeBeplioB aThIHIaFbl DKOJOTHUS HKOHE

HBOIIOIUS MHCTUTYTHI, Mackey (Peceii)

Peoaxyuanviy mexenocaniv: 100024, Kazakcran, Kaparannas! K., YHUBEPCUTET K-Cl, 28.

Ten.: (7212) 77-00-69; dakc: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Caiiter: https://biollogy-medcine-geography-vestnik.ksu.kz

Amxkapyuivt pedakmop
PhD g-psi I'.B. Cap:xkanoBa

Peoaxmopnapwi
K.T. Hypmyxanosa, C.C. bankeesa, 1.H. Mypra3zuna

Komnwvromepoe bemmezen
M.C. babaraeBa

Kaparauapl yHuBepcuteTiHiH xadapumbichl. «buonorusi. Menununa. Teorpadus» cepusichl.
Ne 3(111)/2023. — 244 6. — ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).

Menuik ueci: «Akanemuk E.A. bexeros ateingarsl Kaparans! yausepcureti» KEAK.

Kazakcran PecmyOnmkacel AKmapar xoHe KOFaMABIK JaMy MUHHCTpiirimeH Ttipkenred. 30.09.2020 x.
Ne KZ32VPY 00027389 Kaiita ecenke KO TypaJibl KyaJIiri.

Bacyra 29.09.2023 x. xon xouburapl. [linmimi 60x84 1/8. Karaser odcertik. Kenemi 30,5 6.1. TapanbimMbl
200 nana. baracel kemiciM Ooitprama. Tanceipeic Ne 77.

«Axan. E.A. Bexeros at. Kaparanss! yH-Ti» KEAK OacmackiHEIH OacriaxaHaChIH/Ia OACHUTBII ITBIKTEL.
100024, Kazakcran, Kaparauns! K., YHUBepcuTeT K-ci, 28. Ten. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Axkagemuk E.A. BexeroB atsinaarsl Kaparanabl yHuBepcurerti, 2023



I nasnuiil pedaxkmop

KaH. OMOJ. HayK
M.IO. HmmypaToBa

OmeemcmeeHHbIll ceKpemapb

KaHJ[. OMOJI. HayK
C.Y. TaeykeHoBa

Peoaxyuonnas xonnezus

M. bpoan, n-p PhD, Amepukanckuii yausepcuret, Bammarton (CILA);
P.I'. OranecsH, 1-p PhD, I[NencunbBanckuii yausepcuret, Gunagensdus (CILLIA);
K.-. Konepr, I-p Men. Hayk, Muctutyt nabera, KapnacOypr (I'epmanus);

Amman Axman ®@apyku, a-p PhD, UHCTHTYT OMOMETUITMHCKON M TeHETUYECKOW WHKEHEPHH,
Wcnamaban (ITakucran);

C.B. Kymnapenko, KaHA. 6uoi. HayK, MTHCTUTYT OMOIOTHU 1 OMOTEXHOJIOTHH PACTCHUH,
Anmater (Kazaxcran);

I'.T'. Meiipamos, I-p Men. Hayk, Kaparanauackuit yausepcuteT uM. akazd. E.A. bykeroBa
(Kazaxcran);

A.B. IlaHums, J-p reorp. HayK, MOCKOBCKHUI IOCYJApCTBEHHBIN YHUBEPCUTET
uM. M.B. Jlomonocosa (Poccus);

P.T. Bekcenrona, II-p reorp. Hayk, Ka3axckuil HallMOHAJIbHBIM YHUBEPCUTET
uM. anb-Dapadu, Anmatsl (Kazaxcran),

0.J1. Makaposa, KaHJ. OMoJ. HayK, MHCTUTYT po0ieM SKOJIOTUN U SBOIOIHA

uM. A.H. CeseprioBa PAH, Mocksa (Poccus);

Aopec peoaxyuu: 100024, Kazaxcran, r. Kaparanna, yi. YHuBepcurerckas, 28.

Ten.: (7212) 77-00-69; dakc: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Caiit: https://biollogy-medcine-geography-vestnik.ksu.kz

HcnonnumenvHulii pedakmop
1-p PhD I'.B. Cap:xanoBa

Pedaxmopul
K.T. Hypmyxanosa, C.C. bankeesa, I.H. Myprazuna

Komnwvromepnas sepcmka
M.C. BabaraeBa

Becrunk Kaparanaunckoro ynusepcurera. Cepus «buosormsi. Meaunnuna. Teorpadpus». —
Ne 3(111)/2023. — 244 ¢. — ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).

Co6ctBennnk: HAO «KaparannuHckuii yHUBepcUTeT MMeHH akanemuka E.A. ByketoBay.

3apeructpupoBaHo MuHHCTEpCTBOM HMH(pOpPManMyi W oOmiecTBeHHOro pasButus PecrmyOmuku Kazaxcran.
CuneTensCcTBO 0 TocTaHoBKe Ha niepeydet Ne KZ32VPY00027389 ot 30.09.2020 1.

[Moamucano B mevats 29.09.2023 r. dopmar 60x84 1/8. Bymara odcernas. O6bem 30,5 .. Tupax 200 k3.
Iena norosopHas. 3aka3 Ne 77.

Ornevarano B tunorpaduu u3garensctBa HAO «Kaparanauuckuii yauBepcuteT uM. akan. E.A. bykeToBay.
100024, Kazaxcran, r. Kaparanzaa, yn. YauBepcuterckas, 28. Tein. (7212) 35-63-16. E-mail: izd_kargu@mail.ru

© Kaparangunckuii ynuepcuteT uM. akaja. E.A. Bykerosa, 2023



Chief Editor

Cand. of biology
M.Yu. Ishmuratova

Responsible secretary

Cand. of biology
S.U. Tleukenova

Editorial board
M. Brody, PhD, American University, Washington, DC (USA);
R.G. Oganesyan, PhD, University of Pennsylvania, Philadelphia, PA (USA);
K.-D. Kohnert, MD, German Diabetes Center, Karlsburg (Germany);

Ammad Ahmad Farooqi  PhD, Institute of Biomedical and Genetic Engineering (IBGE),
Islamabad, Pakistan;

S.V. Kushnarenko, Cand. of biology, Institute of Plant Biology and Biotechnology,
Almaty (Kazakhstan);

G.G. Meyramov, MD, Karagandy University of the name of acad. E.A. Buketov
(Kazakhstan);

A.V. Panin, Doctor of geography, M.V. Lomonosov Moscow State University
(Russia);

R.T. Bekseitova, Doctor of geography, Al-Farabi Kazakh National University,
Almaty (Kazakhstan);

O.L. Makarova, Cand. of biology, A.N. Severtsov Institute of Ecology and Evolu-

tion, Moscow (Russia)

Postal address: 28, University Str., Karaganda, 100024, Kazakhstan.

Tel.: (7212) 77-00-69; fax: (7212) 35-63-98.
E-mail: bulletin_karsu_biology@mail.ru
Web-site: https://biollogy-medcine-geography-vestnik.ksu.kz

Executive Editor
PhD G.B. Sarzhanova

Editors
Zh.T. Nurmukhanova, S.S. Balkeyeva, I.N. Murtazina

Computer layout
M.S. Babatayeva

Bulletin of the Karaganda University. “Biology. Medicine. Geography” Series. — Ne 3(111)/2023. —
244 p. — ISSN-L 2518-7201 (Print). ISSN 2663-5003 (Online).

Proprietary: NLC “Karagandy University of the name of academician E.A. Buketov”.

Registered by the Ministry of Information and Social Development of the Republic of Kazakhstan.
Rediscount certificate No. KZ32VPY 00027389 dated 30.09.2020.

Signed in print 29.09.2023. Format 60x84 1/8. Offset paper. Volume 30,5 p.sh. Circulation 200 copies.
Price upon request. Order Ne 77.

Printed in the Publishing house of NLC “Karagandy University of the name of acad. E.A. Buketov”.
28, University Str., Karaganda, 100024, Kazakhstan. Tel. (7212) 35-63-16. E-mail: izd kargu@mail.ru

© Karagandy University of the name of acad. E.A. Buketov, 2023



MA3MYHbBI — COAEP KAHUE — CONTENT

BNOJIOI'Us
BIOLOGY

Amuvinbaeea M.A., Ewumazambemosa A.b. FoutbiMu 3epTTeyiiep HETi3IHIACTI MYHAW KaJIJBIKTaphI-
HBIH yJIbI Fa37apbl MEH OPraHUKAJIBIK KOCHUIBICTAPBIHBIH 3J1aM aF3aChIHA OCEPI ..evverererreereereereeerererenenss

Amantayev N.G., Silantyeva M.M., Khassanov V.T. Selecting sterilization conditions for the
explants of different potato varieties to be in vitro introduced into the culture............ccceevverierciercieereennans

baiieyscuna JK.C., Xacenosa A.E., Eneynaeea IILK., Jlunmyxamedosa A.C., Anvorcanosal.C.,
Aiisman P.U., Bazapbaesa C.M., Xamsuna C.P. Ponb npoOHMOTHKOB B TNPOQWIAKTUKE W JICYCHUH
BAOOTIEBAHII .......ooeeeeeieeeee et eeeeee et eeee e e e e e e eeeeeeeeese s aeeeesesesaaaaaeeeeesssaseaasaseeeeesssasnasseeeeessssansasseeeesesssnnnneaaeees

Bulgakova O.V., Rezhepova N.B. Molecular mechanisms of radiation-induced aging ........................

Didorenko S.V., Kabylbekova G.K., Kassenov R.Zh., Dalibaeva A.M., Andrambayeva N.S.,
Derbush S.N. Pre-sowing seed treatment of soybean seeds as approach to increase crop yield ..................

Dostemessova A.B., Ametov A.A., Kurmanbayeva M.S., Izbastina K.S. Biomorphological and
phytochemical parameters of Chelidonium majus L. in the conditions of Kungei-Alatau...............c...........

3namanoe B.B. HoBelit nmonsua Eumerus aristatus Peck, 1969 (Diptera, Syrphidae) u3 rop Kapabac
(BOCTOUHBIM KABAXCTAH) ... .ceviiiiiiieiiieciii ettt ettt e et et e ettt e et eetaeeeebeeeabeeetseesasaessseeessseesssaeesseesssesenseeas

Usanoea H.B. PekoMeHIalMu 110 OLIEHKE KAYECTBA JAHHBIX INAIUIalist..........ooovveieiiiiiiiiiiiiiii

Kaowipoexos P.X., Konoe C.B. O030p daynsl Tieit (Hemiptera, Aphidomorpha) xa3axcTanckoi
yactu xpedta Kynreit Anatay (CeBepHBIH TAHB-LIAHD) ......cccoiiiiiiiiiiiiiieeeeeeeeee e

Kim L.V., Salmenova M.Ye., Yeszhanov A.B. On the jumping spider (Araneae, Salticidae) fauna of
Almaty city (Republic of KazaKhStan) ............cccevciiiiiiiiiiiiiieiiesieciesiesre ettt sete e sveesveesseesaenees

Maxmyoosa K.X., Mypszamaesa T.111., Cumnaesa I'.T., Exybaesa A.C., Myzan A., Hykenbaesa b.C.,
Capoicarnosa CJ[. HccnenoBaHus 10 ONPENCICHUIO JKU3HECIIOCOOHOCTH CEMEHHOTO MaTepuana
MpeNICTaBUTENeH ceMeiicTBa Asteraceae, HaxOoAIUXCS HAa xpaHeHUH B CeMeHHOM OaHKe MPUPOIHOMN
DITOPBI KABAXCTAHA ... evieuieiieiieieeteeiete et ete et ett et e teettesbe st esaeseeseessesseessensesssensesesssenseeseensessesseansessenssansens

Mypcanuesa B.K., Capcenbex B.T., Anzazvt A.T., Typawesa C.K., Myxanos T.M., T.IL. Mypsa-
maesa, Cumnaeea I'.T. BBeneHue in vitro W pereHepaloHHas CIOCOOHOCTh PETMKTOBOIO SHACMHKA
HEJI3BEIKUs ceMupedeHckas Niedzwedzkia semiretschenskia B.Fedtsch .........cccocoiiiiiiiiiiiiiiiieeee,

Hypraza A.C., [iocembexosa J[.A., HWcmamoBa C.C., CamaroBa U.H., Ywmmp3akosa A.T.,
KaknvokanoBa A.A. OnTtuMu3ariisl YCIOBHH MHKPOKIIOHAIBHOTO Pa3sMHOKCHHS W CPETHECPOTHOTO
XPaHEHHUS in Vitro peIKoro BUAa CMOPOIUHBI STHIEBCKOTO IS COXPAHCHH ..o..vvveevreeereenereeeneneesreessseeenens

Hepeocoeun FO.B., bopooyruna O.B., Epoxun HI'., Kybenmaes C.A. OIOPUCTHICCKUE HAXOIKHU
HA TEPPUTOPHUI KABAXCTAHA. .....eveeeieiiiiieiiiiiee ettt e ettt e ettt e e ettt e e ettt eessabeeeeesbbeeesaabeeeesanbaeesenbeeeesnnsaeessnnsees

Cananos M K., Axmeoenos K. M. ECTeCTBeHHO-UCTOPHUICCKHE TIPEATOCHITKH TPOMBICTIA CAlTaKoB B
KQBAXCTAHE «...eeoniieeeiiieeitee et ettt ettt ettt st e b e st et ettt e seb e e sab et eatneesabeeebneesbneesaraeenaneesnnes

Simanchuk Ye.A., Kuprijanov A.N., Sultangazina G.J. Analysis of the syngenesis pioneer stage on
the iron ore enterprises dump sites in the Kostanay region ..........cccveevveeeeiiieriieniieeiie e sreeeiee e

Tynewosa K., Kanu A.K. CpaBHUTEIbHOE AaHATOMUYECKOE HCCIECIOBAHUE aHATOMUYECKUX
TTOKa3aTellell JTMCTa COCHBI OOBIKHOBEHHON Pa3HOTO TeOTpaUIECKOTO MTPOUCKOKICHHUM. ....ccvvveenereeeerennnes

Typoues T.T., Kosanvuyx U.10., Kabwvinbexosa b.JK., Tonezcen A., Muxaiinenxo H.B.,
Paxumbaes M.P. BoccTaHOBIICHHE perpeccupyomux nomyisauid  Populus diversifolia Schrenk B
noiimax pex Wmu u CelpAaphsi ¢ IPUMEHEHUEM KIOHUPOBAHUS i1 VITFO......ccuveeeeeieeniieiiiiieeieeieenieeneeeaes

Yerkinkazhina Ye.Ye., Bekenkali A., Toleukanova T.T., Kassymova Zh.E., Atambayeva Sh.A. In
silico study of the interaction features of microRNAs obtained from the diet...........ccoeeeevirciieviiicieinieennnn,

Cepusa «brnonorusa. MeguunHa. Neorpadumsa». Ne 3(111)/2023

16

25

35

49

57

68
73

84

99

105

115

125

138

147

159

169

176



Ymeynun K.P. BcXOxecTb CeMsIH W pa3BUTHE CESHIEB KaydyyKOBOI'O OJyBaHYMKa KOK-Carbl3
(Taraxacum kok-saghyz Rodin L.E.) Ha oOpa3max mouB in situ mnomymanuii: «CoyieHoe o03epoy,
CCAPBIIKABY, CKETEHD ....vviiiiiieiiieeiie ettt ettt e steeetteestbeeesbee e taeessbeessseeassseesssaeasseeessseessseeansseesssseessesssseeenssens 196

MEJIALIMHA
MEDICINE

Zhautikova S.B., Abdikadirova Kh.R., Abikenova F.S., Talaspekova Yu.P., Medvedeva l.V.,
Chergizova B.T. Clinical and laboratory assessment of hormonal and metabolic disorders in

experimental animals with alloxan, streptozotocin and dithizone diabetes...........cccevvevcierierciincincieeieenen. 206
IT'EOI'PA®UA
GEOGRAPHY
Epoecos HK., Omaposa A.O., Hemaunog H.Y. ObecriedeHHOCTh YCIyraMHd BOJOCHAOKEHHSA U
BOZOOTBENIEHUS B KaparaHIHHCKOM OOJTACTH. .....c.eeeueieueieieetiestieeiteeieeeite et et eteesteesteesaeesneesnseenbeenseeneeesneas 216

Kywepbaiit KJK., Mycaeanuesa A.H. T'eorpaduueckuii aHanu3 oxBaTa 0O0ObeKTaMH 00pa3oBaHMS
ropoja Anmatsl Ha ipuMepe AnmMannHCKOTo paiioHa Ha 0a3e [UC ..o, 224

ABTOPJIAP TYPAJIbI MOJIMETTEP — CBEJIEHHA Ob ABTOPAX — INFORMATION
ABOUT AUTHORS ...ttt ettt st ettt sttt et a e sae ettt sbe et sbesae et e sbeeenenees 241

6 BecTHuk KaparaHguHckoro yHuBepcuteTta



BUONOIMA
BIOLOGY

DOI 10.31489/2023BMG3/7-15

90X 574.24

M.A. AJ'II_HBIH6aeBa*, A.b. EmmMmaram6eroBa

Axaodemux E.A. Bexemoe amvindagvl Kapasanowvl ynusepcumemi, Kapasanowi, Kazaxcman
Xam-xabapea apnanzan asmop. alshynbaeva_mereke696@mail.ru

FouabiMu 3epTTeyJiep HeriziHaeri MyHail KaJbIKTAPbIHbIH YJbI a31apbl
MEH OPraHNKAJBIK KOCHLIBICTAPBIHBIH aJ1aM aF3acbIHa dcepi

MyHaii-ra3 eHepKaciOiHIH JamMyblHa OaiaHBICTBI afaM iC-9peKeTi HOTWXKeCiHAe aTMochepasblK ayaHbIH
JacTaHybl Ka3ipri yakpITTa ©3eKTi OObIN caHanagsl. MyHail @HepKacill OpbIHAAPbIHAAFEl KOPIIAFaH OPTaHbI
JacTaynibl KOMIIOHEHTTEP KaTapblHa KOMipCyTEeKTep, MEpKalTaHIap OHE KYKIPTCYTeri jkaTalupl. ATallFaH
CHIATTaFbl YBITTHI KaJJbIKTApDMCH ayaHBI JlacTay ajJiaM JIeHCAyJbIFblHA HAaKThl Kayin TeHZipeai. beHsuH,
Ma3syT, alleTOH, OCH30JI CEKUIII OPTaHUKAaJIBIK ePITKIIITEP/IiH KOJMAaHBUTYBI calJapblHaH TY3UITCH ra3gapMeH
aliMaKThIH JIaCTaHYbIH epeKile aiiTyra Gomangpl. [ 'MIHEHANbIK TYPFBIIAH KYKIPTCYTEKTIH arMmoc(epanbik
XHUMUSCHI YIIKEH KbBI3BIFYIIBUIBIK TYAbIpagsl. ATMOC(EpabIK ayaFa TYCKEeH/e, Oy ra3 oTTeri MeH 030HMEH
OpeKeTTeciN, KYKIPT Ta3blH Kypaiasl. Byn ra3 cymeH OipikTipince KYKIPT KBIIKBUIBIH TY3€di, YHeMi
TOTBIFA/IB, KYKIPT KBIIKBUIBIHA aliHaiaipl. Ayaja KYKIPTCYTEKTiH TOTBIFYBl Ke3iHAE KYKIpT ra3sl, cyaa
TOTBIFY Ke3iHJe KapamailblM KYKipT Ty3iaeni. MyHail TachIMangaHaThlH MEKeMeNep/liH KyMbICKepIepiHe ae
MyHall KaJIBIKTapblHaH TiKeJIel TOHETIH Kayill >koraphl. [leMek, eHIipic OpbIHAApBIHBIH JKaHBIHIA TYPATHIH
XaJBIKTa KaTep/iH >KOFaprbl JeHredinae Typ. TYpFbUIBIKTBI XalbIKTapFa TapajfaH 3USHABI KOpPCETKIlTep
OipmeH ocepiH THTi30ece e, CO3BUIMANIBI yNaHy HOTIDKECIHAE aF3aFa alTapibIKTail 3WUSHBIH THUTi3EMl.
3epTTeynep KOpCeTKeHIeH, aTaiFaH YBITTBI 3aTTap a3 MeJllepie ajiaiiia y3ak Mepsimie ocep eTyiHeH
aTaMHBIH XKYHKe, )KYPEK, IMMYH/IBIK, aCKa3aH-1lIeK jkoHe 0acka [ia JAeHe JKyiienepi )KYMBICBIHBIH OY3bUTybIHA
okeneni. bapiblK yimma opraHMKanblK epiTKIIITep ajaM ar3achblHa OKIeCi, Tepici, ac KOpBITYy Myluelnepi
apKBUIBI SHill, JKYHKe JKoHe Mail TiHiHAepiHIe JKMHAKTanaabl. XUMUSUIBIK KYPBUIBICHIHA COUKEC YBITTBUIBIK,
ar3a/iarel Tapany KodpduirenTi spTypii 6omansl.

Kinm co30ep: myHaii eHiIMAEpi, KYKIPTCYTEeK, MEpKaNTaH, alleTOH, OCH30JI, OTTEr1, 030H, KYKipPT KBIIIKBLIbI,
€HOEK I'MIUeHACh], KOHL[CHTPAIUsL.

Kipicne

Taburn OpTaHBIH TEXHOTEHIII TOKCHHIEP CaJapblHaH JIACTAaHyhl — OYTIHT1 KYHHIH aMIIBIKTHI
Moceniecine aiiHaIbI OThIp. OchIFaH Oopaif, IKOJIOTUSIIBIK JKOHE TEXHOTCHIIK (aKTOpIapIblH Tipl aF3anapra
ocep ety MacenenepiMeH myrbuiganatelH BYY capammbuiap TOOBI kep O€TiHIH MyHallMEH JIACTaHYbIH
TIPIIUTIKKE 3ayajbl MOJI JIETeH KOPBITHIHJBIFA KeJai. Ocipece, alaM IeHCayJNbIFbl YIIiH €H Karepii
KOPCETKIIITEPAiH IIH/e aNJbIMEH TIPUIJIIK €Ty OPTACHIHBIH KOMIPCYTEKTEPMEH, KYKIPTCYTEKTEPMEH, aybIp
MeTajlapMeH, PaJHOoaKTHBTI KaJABIKTAPMEH JIACTaHYbIH aTajipl. Kacnuii TeHi3iHiH MaHBIHAAFHI eJjep YIUiH
OpTaHbIH YIJBI 3JEMEHTTEPMEH IJIACTaHy Maceseci ©3eKTi OoNbim OThIp. baThic enpepiHiH 3epTTeyiepiHe
cyriercek, Kacrmii TeHi3iHae OYTIiHTI TaHaa MaMaMeH IOJICNISHTeH 6,5 MIIpJ TOHHA MYHall MEH ra3 KOpbI
6ap. Ockl KepceTKiTepAiH 6,5 MIpA TOHHA MYHaibl MEH Tra3lbiH 2,15 Mipa TonHa MyHaiisl MeH 0,91 mipa
TOHHA ra3bl — Ka3ak xepiHe Tvecumi [1]. byn nmereHiMiz emiMizzeri TEHI3JEH albIHATBHIH Kapa ajlThIHIbI
OHJIIpyle ayara TapaJlaThIH 3USAHIBI Ta31apIblH MOJIIIEpi 1€ COFYPIIBIM YIIFasiIbl.

PecryGNMKaHbIH IepCIEKTHBAILI MyHAli-ra3 ay1aHiapbiHbIH ayaanbl 1700 MbIH KM-Te TeH, 6yi1 Gykin
ayMakThlH 62 %-maH actamblH Kypainel [2]. Byn xepcerkimn OoiblHINA ediMi3ne MyHail MeH Ta3
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morsipnanfrad 14 aman meH 207 KeH OpBIHAApHI KYMBIC Kacayzda. | eoloTHsIIbIK 3epTTeyliep HOTHKECiHe
CylieHcek, OyJ1 aliMakTarkl MYHall MEH ra3 Kopsl 4,8 MiIpJ TOHHaHBI Kypaiiasl. A skanmel Kazakcrangarsr
MyHail KOpbIHBIH Oomkambl 20—25 MiIpA TOHHara Oaranamran. Al ra3 Kopbl 6 TpmH M. OchiHjail
€CenTeyJIepMEH eliMi3 TYHHeXY3iH/Ie Kapa alnThiH KOphl OOMBIHIIA OH EKiHII OPBIHIBI UEJeHETIH ipi MyHal
JiepKaBaJlapBIHBIH Oipi. OHIIpEeTiH MyHAHABI KOPIIIi efepre TackiMaiaay OapbIChIHIA Ja eTiMi3 eeyii pel
atkapanbl. ColikeciHIe, MyHail TaChIMAIBIHBIH TYpPJi 9IicTepi maimanaHeiiansl. PecryOnnka aymarbiHIa
Kasakcrannarbl MyHail TaceIMasiiayAbIH €Ki OarbIThl Oap. TackManablH MarucTpainblK KyObIpiap apKbLiIbl
Ky3ere acyblH OapiwireiH nepimik  «KasTpancOim»y AK enmmimece, TeHI3 (UIOTBIMEH TachIMaaayibl
«Kasmoprpanchmor» XKILC xysere aceipaabl. OcblFal colikec, peciyOinKa ayMarblHIa OHAIPUITeH MyHa
KaJmbl Y3bIHABIFBI 7 585 KM KypaWThlH MyHail KyOBIpiapbl apKbUIBI KepLIiJlec MeMIIEKETTepre Y3HiKci3
TaceiManganyaa [3].

3epmmey 6apbicol

Koramza KanbInThl Jopekeie KONTereH XUMUSUIBIK 3aTTapbl afaM Oajackl KOJAaHBIN Keneni. Anaiaa
TipKenreH 23 MWUTHOHHAH acTaM XWMUSUIBIK 3aTTap/IblH TeK a3 FaHa OeJiri ajaM ar3acblHa 3WSHCHI3 eKeHi
aHBIKTaNFaH [4].

XXI rachippiH xahaHIbIK 3aMaHbIH/IA aJIaM MTOMYJISILHUIACHIHA 9CEePiH THri3eTiH MYHal KaJIbIKTapbIHAH
TY3UIT€H XUMISUIBIK 3aTTapAbl peTTey MeH Oaranay YJKeH Mocesiere aiHaiibl. Ty3UIT€H XHUMHSUIBIK
3arTapiel Oackapy JkoHe Oakbpllay CTpaTerwsiiapbl MaifalaHyFa pyKcaTrTaplbl Oelnriiey jXoHe BIKTHMA
3USIHIBI OCEepJIep/i IIEKTey YIINiH OapFaH calblH JKETUIMIPUITeH YJITUIepai Tajan eTedl. XUMUSIIBIK
3aTTap/AblH KEHICTIKTIK KoHE YaKbITTBIK TapalyblH €CKepy MEH aJaM JIeHcayJIbIFbIHA 9CEPiH aHBIKTay Oi31iH
JKYMBICBIMBI3JIBIH Kypamuac Oemiri O6onbin TaObianbl. MocenleH, MyHail KaJlIbIKTaphl cCalJapblHAaH Maiiia
OOJIFaH YIIIa KOMIPCYTEKTep ajgaM ar3achIHIAaFbl 3aTTapMEH e3apa OailaHBICKa TYCKEHIE, KYWKE Kyiecine
3USHABI 9cepi Korapbulaiinel. JKymbic OapbIChIHOA YIJIbI JacTaylibl 3aTTapiblH TachbiIMalJaHybl MeEH
TUHAMHKACHl OOWBIHINA FRUIBIMU KYMBICTAPJbIH HOTHXKENEpl CaJbICTBIPMANbl Typae Taiaanrad. ChIPTKBI
opTaHbl 1mKi (azamM) MeH OailTaHBICTBIPYFa MYMKIHTIK OepeTiH HeTi3ri Mocenenepre OacThl Hazap
ayJapbliajbl, aTan aiTKaHa:

e MyHail KaJnAbIKTapblHaH TY3UITEH JacTayllbl 3aTTap aJaMHBIH pelenTopiapblHa KETKEHHEH KeiliH
ajiaM JieHcayIbIFbIHA Kajlail acep eTemi?

Jlactaymbl 3aTTapAblH KO3FAaJIFBIIITHIFBIH 3KOJOTHSUIBIK Oakpliay YIIKBIITHIK, cOpOLuMs/aecopOuus,
epIriTIK, XUMHSIIBIK KYPBUIBIM (97 MOJIEKYNaJbIK IilIiH) )KOHE KOpIIaFaH OpTaMeH 9PEKETTEeCY CHAKTHI
HETi3T1 (PU3UKANBIK XKoHE XUMISUIBIK KaCHeTTepMeH OaitnaHbicThl [5]. MyHall TachIMalnaHaThIH aiMaKTa
marima OoNaThIH  KOMIpTeTi aTOMIAPBIHBIH, KOMIPCYTEKTEpHiH JKOHE CHHTCTHKAIBIK OpPTaHUKAJBIK
KOCBUIBICTap/IbIH HeMece TaOWFH, OHJICITeH KOCBUIBICTAP IbIH JWHAMUKACH! KOpIIaFaH OpTaja Te3 YIIFalbll
KeJle J)KaTKaH YJIbl TOOBI OOJBIT TAOBLIA b,

IIIexTi KeMipCcyTeKTep MEH KOMIpTEeTi aTOMAApLIHBIH CaHBI Oipiell KaHBIKIaraH KOMipCyTeKTEpMEH
CaIIBICTBIPFaHIa a3 YBITTHI acep eTeni. by sFHU, KaHBIKNaraH KeMipcyTekTepaeri 0oc OaiiaHbICTapABIH
OoybiHa OaiIaHBICTHI IIEKTI KOMipCyTEeKTepre Kaparana JeHe KYphUIbIMIAPbIMEH XUMHUSIIBIK OPEKETTECyTe
OHall eHeriHairiMmeH TtyciHmipineni. CoHpaif-ak, Oy €3 Ke3iHAe ar3ajaFbl Maillap MEH CYHBIKTHIKTa
epirimTiK KacueTiHe OaiIaHBICTHI OOJaAbl. ATanFaH 3aTTapAblH JUHNO(IIBAI OOMyBl OHBIH KOMIpTETi
aToMJIapbl CaHBIHBIH apTybIMEH OalllaHBICTHIPBUIAABI. MoceieH, MaliaapAarbl EpITIITIKTIH KaHIaFbl
epIrilTiKKe KaThIHACHI HEFYPIBIM JKOFaphl 0oJica, KOMIpCYTEKTepHiH JTUHouATepre O0ail opTanblK JKyHKe
JKyHeciHe ocepi €Tyl COFYpJIBIM KeOipek 0orabl.

Xom Micke We KOMIpCYTeKTep KaTtapblHIarbl nmapaduuaep MeH ojeduHaepleH esreme, cedbedi xemern
yllaHy Ke3iHJETi YBITTHI 9cep €Ty KYIIi KeMipTeri aTOMAApbIHBIH CaHbIHA KATBICTBHI OONFaHIBIKTAH TaOHFU
TYpAE ©3repicKe YIIbIpaMaiapl. O3re KeMipCyTeKTep CeKUIl, JKbUIIaM yJaHy Ke3iHAe CO3BUIMANbl dcep
€TeTiH XOII HiCTi KOMIPCYTeKTep KaHHBIH, JKYHKe XYHeciH ayblp 3akeiMAaiipl. COHBIMEH Karap, MyHaii
KypaMblHAa a3 MeJIlepAe YBITThl KaHBIKIAFaH KeMmipcyTekTepae kesdeceni. OHOail KeMipCyTeKTepIiH
KypaMbl MYHail KeH OpbIHAapblHA OalIaHBICTBI op Typhai Oomanmbl. Onmap MyHall amy Ke3iHAe ayaHbl
macTaiael. MyHall KaJmABIKTApbIH allblK alaHFa Teryi calijapblHaH KeMipCyTeKTepAiH TachIMalaay HeMece
MYHall eHJIEy KOCINOpPHBI OpHallacKaH ayJaH TYPFBIHAAPBIHBIH  aF3acblHa ocepl  CO3bUIMABI
WHTOKCHKAIMSIMEH OaiiKalaipl.

Mymnait eHiMIEpiHIH KaTapblHa OCH3UHACPIH (OTHIH JKOHE ePITKIIITEePIiH) OPTYPl TypJiepi: JIUTPOUH,
yalT-ciupuT (OEH3WHHIH XKeHiT QpaKIusCchl), MyHall CONBBEHTI (XOLI MICTI KOMIPCYTEKTEpAiH KOCIAChl —
OCH3WHHIH ayblp (QpakUUsChl), TEXHUKAJIBIK MakKcaTTapFa apHaJIFaH KEPOCHH >KOHE Kbl epeKLIeNiri
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FoinbiMn 3epTTeynep Herisinageri MyHan KanabIKTapblHbIH. ..

KYPIEILIIK )XoHe KYpaMHBIH KaTaH TYPaKTBUIBIFBIHBIH O0omMaybl 6okl Tadbutathie 40-300 °C temmeparypa
apaNbIKTapblHIa MYHAHAbl TiKeJled TackiManjay apKbUlbl TMaiga OonraH 0acka Jla TEXHUKAIBIK ©HIMIED
KaTazpl [6].

Kazipri Tanma KOMIBIOTEPIiK MOAENBACPAIH OODKAMABIK KYIIi ajaM JIeHCayJbIFbIHA Kayilm-KaTepi
Oaranmayra KOMEKTECETiH JepeKTepAi OaranayIblH HETi3Ti Kypaiasl OOJBIN TaObuIambl. bysl Tocim HaAKTHI
0enrici3 oHe MOJCINbICY CTpaTersuiapbl ocep eTyiH Oaranayra apHaJFaH IIEHOCPJIK TACUI asChIHIA
KapacThIpbUIAAbI JKOHE OOJpKamIbl akmapaTTbl aly YuIiH Oip Hemece OipHemie ¢axTopiapabl OipikTipemi.
buocyOcTparnen OaimaHBICTIAUTBEIH DJIEKTPONHMTTEP KaHFa ayagaH y3aK yakKbIT CIHEIi, aja Tapairy
Ko3(pUIIMEHTI TOMEH KOCBUIBICTAD SIFHHU, KOMIPCYTEKTEp aya MeH KaH apachlHAarbl Teme-TeHIiK
KOHIIEHTpalMACH XbuigaM xypendi. Jemek, erep tapainy kod¢p¢uumeHTi a3 OomateiH 00Jica, COFYpPIIBIM
Te3ipek, Oipak TOMEHTi AeHreiine KaH OyJapMeH KaHBIKTHIpbUIanbl. OCBIFaH Opaii, 3aTTapAblH Tapaiy
kod(dumuenTiH Oidy apKbUIbI, ar3ara ocep €Ty KBUIAAMIBIFBIH, OJIMIe¢ OKEJIeTIH yJaHy KayinTUTiriH
Oomxayra Oonangsl. MaceneH, Tapainy koadduuuenti (k=2,1) TeH Te3 KOHUEHTPaUUsUIAHATHIH OCH3UH OYBI
JKeqel oM/l TYIbIpaThIH yIIaHyFa jkaTajbl, al aneToH 0ybl (k=400) Te3 acep eTymri KacueTke ue emec [7].

Bapnwik opraHukanbslK epiTkimrep (OSH3WH, almeToH, OCH30JI) JUMOQUIBII, COHIBIKTAH OJap Tepire
OHall eHexi. 3epTreyiepAe aHWIMH, HUTPOOEH30J OYbl THIHBIC ally KOJJIAPhl CHUSKTBHI Tepire Te3 CHEeTiHi
nonenaennai. byn nerenimis, ynanyasl OonaplpMay YIIiH THIHBIC aly OpraHJapblH OCBI 3aTTapIblH OylapblHAaH
FaHa eMmec, TepiHi Je Kopray KaxkeT. Erep 3aTThiH Tepi apKbUTbl KaHFa TYCY JKBUIJAMIBIFBI OHBIH ar3a/iaH
LIBIFAPBLTY KbUIIAMIBIFBIHAH a3 00JICa, MbICAJIbI, OCH3MH, OHJA XKe/Ies yIaHy OalKaaiMa bl

Erep amam ar3zacwlHa yJibl 3aTTap acKazaH-ilIeK JKOJIIapbl apKbUIbI TYCETiH 0oJica, COMKEeCIHIIe 3USHIIBI
acepi ae 6baceiM OoMak. ATallFaH XarJai/a yJaaHyAablH ocep €Tyl alaMHbIH aybl3 KybIChIHAH OacTanaapl. byn
munodunbai  3aTrrapra OaiimansicThl. OCBIHIAH Ke3[eri epekine Kayilm-Karep aybl3 KyBICBIHA CiHTeH
3aTTapIblH OaybIpbl aiiHasa OTil, KaH alfHAJIBIMBIHBIH YJIKEH meHOepiHe OipaeH cinemi [8].

Anam acka3aHBIHIAFbl XUMUSUTBIK 3aTTapblH BIABIPAYHl ACKa3aH COJIHIH peakIisIChiHA, ACKa3aHHBIH
TOJIy NTOpEKECiHe, a3bIK-TYJIIKTIH KypaMblHa, acKa3aH IMepHCTAIbTUKAChIHA OaiimaHbICThI Oojanpl. Fampim
W.I1. TTaBnoB 1ieH OHBIH i30acapiiapbiHBIH 3ePTTEYJICPIHIC acKa3aH COJIHIH CEKPEIMsIChl MU KbIPTHICHIHBIH
OakpUlaybIHIA EKCHIIri AoJenaeHreH. MyHall eHAIpeTiH KeH OpBIHIAPBIHBIH KbI3METKEpIepiHe 3epTTey
acay OapbIChIH/IA, KBIIKBUIIBIKTHIH €0Yip TOMEHACYIMEH acKa3aH CeKPEIMsCHIHBIH KhI3METi HalllapiiaraH.
ByiipeKTiH 9KCKPETOPIBIK KBI3METI JIe MH KbIPTHICHIHBIH (DYHKIIMOHAJIBI JKaFJaibIMEeH OaliTaHbICTHIPBLUIFaH.
MyHail eHAeNeTiH 3ayBITTapAblH KbI3METKEpJIEpIHAe JKYPri3ireH ToxipuOene >XYMbIC OTiiHE >KoHe
KOMIPCYTEKTep/IiH a3 IIOFBIPJIaHYBIHBIH ocep €Ty XarJaiiiapblHa opail YIFasThIH TOJUYPHSUIBIK TUype3
Oaitkanmsl [9].

Kyiike xyieci xoHe €H Oasgy Mailbl TiH yJaHyJaH Te3 OocaThLIajabl, KalTalaH OJIapIblH KaHMCH
KaMTaMachl3 €TUTy epeKienikrepine OaitnanpicTbl. COHABIKTAH OHAIPIC OpBIHAAPBIHAAFHl BaXTaJIbIK
KBI3METTET1 afaMaapra »KYMBICTAH KeHiH BICTHIK Ay KaOBLIAAY aybIp yJIaHy OenTiIepiH TYIsIpyhl MYMKIH,
OWTKEHI KaHMEH KaMTaMachl3 €Ty KYpT apTaibl >KOHE Maiibl TiHIAEpAE >KUHAIFAaH YJIaHyIbIH YJIKCH
OeunikTepi Kanra eHexi. MyHBIH 0opi jKOFapblia alTbUIFaHAal, JIEKTPOJIUT eMec KacueTTepi Oap 3arrapra
KaTeIcThl. JKyMBICHI MyHaiiMeH Tikenell OalIaHBICTBI aaaMIapblH KOJIAPBIHBIH Tepici YHeMi YIIbl
3aTTapMeH OaitaHpicTa OOJFAHIBIKTAH JCPMATHT, DK3eMa CBIHIOBI TEpi aypyiapblHBIH Makiga OOyBIH
Ko3nbeipasbl. COHBIMEH Karap, MyHail TachIMaiiay alMaKTapbIHAAFbl XYMBICIIBUIAPBIH apachlHIa Ja
JIEHKOTIEHNsIMEH aybIpaThlH alaMAapAbIH CaHbl apThim Keneni [10].

Kerreren aBTOpmap KeMipCyTEeKTEpIiH ocep €TYiH jKaHyapiiapra ChIHAIl Kepmi. ATanraH 3epTTeyiiep
TiKeJel KaH alHalbIM >KyHeciHe KarbicThl Oouzpl. JKaHyapriapra OTKIp SKCHEPUMEHTTEP JKYPri3reH
aBTOPJApAbIH OapibIFbl JEpIiK KaH KBICBIMBIHBIH TOMEHJACYIH JKOHE XYPeK KbI3METiHiH OasysayblH
anbIkTansl. KemipcyTekrepaiH Oy JoHe ra3 TYpiHJE Tapalybl TiKeJeH THIHBIC ally KhI3METiHE dCep eTeTiHi
Oenrini. 3epTTey JKYMBICTAphIH Tajjail Keiie, KOMIPCYTEKTEeP/IiH THIHBIC ally KYHECiHiH JKYMBICHIHA acepi
€Tyl €Ki Ke3eHHEH TYpaJbl. AJIFAalIKbl KE3CHIHC THIHBIC Ty )KUUIEH Tycce, all eKiHIIi Ke3eHIHIE ThIHBIC aTy
asKTalFaHra JediH azasnel. ExiHIN Ke3eHne KypeK (YHKIMACHIH TOKTaTHaca Ja THIHBIC aly TOJBIKTai
y3iteni. PednexTopaslk e3repic ceOeOiHEH THIHBIC ally Te3 ©CCEe, all YJbl 3aTTHIH pPe30pOTHBTI acepi
callapblHaH TBHIHBIC ally TOMEHJACHAl. ©OnedHu JepeKTepiie KOMIPCYTeKTep cajlapblHaH JeHeeri
TEPMOPETYIAIUSIHBIH Oy3pUTybl Oaiikanansl. BeH3WHHIH ocepiHeH JleHe TeMIepaTypachlHbIH TOMEHeYi
Oaitkamazgpr [11].

Kan MeH KaH Ty3eTiH Myllejepre MICKTi )KOHE KaHBIKIAraH KOMIPCYTEKTePAiIH acepi Typaibl 9/1e0u
nepektep opTypii. Konnmaneicka OeH3MH YHIBIKKAH Ke3ae Oip peTTiK jKoHe KaiTa, cCOHmal-aK yiaHFaH
JKaHyaplap/a OJpUTPOIMTTED CaHBIHBIH KeO0eli >oHe TeMOTJIOONH Iaibi3bl TOMEHJeyi OailikairaH.
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BeH3uHMEH co3bUIMaNbl YBHITTaHY Ke3iHAe SPUTPOLMTTEP CAHBIHBIH apTybIMEH CYHeK KeMIriHiH TiTipKeHyi
JIonenaeHred [12].

Kanblknaran kocnaiapMeH OailllaHbICKaH KOMIpCYTEKTEPIiH dPEKeTi Ke3iHe ar3alaFbl TeMOTJIO0MHHIH
KOFapbUIaybl MEH SPUTPOLUTTEPIiH a3arobl Oaiikanapl. byl KaHHBIH TYCIHIH e3repicke YIbIpaybIMEH
aHbIKTanAbl. KeMipcyTeKTepaiH calbICThIpMalbl TYPAE XKOFapbl KOHLEHTPALUACHIHBIH 9CEPIHEH TeMOITI00NH
a3aiblll, 3PUTPOLIMTTEP/IIH CAHbI APTThI, OYJI KAHHBIH TYC KOPCETKIIIHIH TOMEHCYIHE SKEIII.

KemipcyTekTepain amamaapra acep €Tyl Ke3iHae Haiiga 0ojaThlH (YHKUMOHAIIB! aybICyJIapAblH
TYPaKTBUIBIFBIH Oakpliay JAa KbI3BIFYIIBUIBIK TyZIbIpazbl. byn Tycra, fambIMaap >KYMBICHIBUIAPIBIH
JeMalibICKa JICHIHTI, IeMaJbIC Ke3iHeT] )KOHEe OJlaH KEHIHT1 jKaFIaiapbiH CalbICThIpyFa anjnl. HoTmkecinue
KOMIPCYTEKTEp/AiH OoCEepiHEH KEH OpBIHIAPhIHAA JKYMBICIIBUIAPBIH aF3achlHAAFbl KAJBINTHl OKaFIailbl
TYpPaKkTbl OoJIMaraHbl aNTHUIABL. AJ JKYMBICIIBUIADABIH JEMalbIChl KE€3iHAE ar3a KaJbIIThl KYMBICHIH
aTkapaapl. Aaiia »KYMBICKa KaiiTa opaiFaH Ke3le arza o3 (WYHKIFsUIaphIH e3reprefi. JlemMek Oapibik
OenrinepniH Herisri ce0ebi KeOMIpCYTEKTEpIiH TOMEH KOHLEHTPALUMACHIH WHTaALMsUIAy €KeHIH Ce3ci3
pacrtaiinel. bynm nma Oy yakbIT KeMIpCyTEKTEpIiH OpTAaJBIK XYHKE JKYHeciHe XoHE €H algbIMeH MU
KBIPTBICBIHA OCEpiH KepceTemi, OYJI MyIIenep MEH JKyHenepaeri TYpPakchl3, (YHKITMOHAIIARI ©3repicTepIi
Tyneipasl. ChIPTKBI OPTaHBIH 0acka bIHTAJAHABIPpYJApbIMEH Oipre oyap AeHEeHIH (yHKIHOHANIBI KyHiHE
ocep eryi MyMKiH. JKoFapbiia KeNTipUIreH XYMBICTapFa CYHEHE OTBIPBHII, KOMIpCYTEKTEepHAiH OpraHu3MIe
YBITTBI 9CEPiHIH CHITaThI MEH epeKIIeNiKTepl Typajbl )KaJIbl TYCIHIK aiyFa OoJabl.

MyHail TekTec OpraHUKaNbIK epITKIUTepAiH IMIiHAE AaleTOHFa epeKlie OphiH Oepineni. Anam
KaHBIHAAFBl alleTOHHBIH Tapany Kodhdunuenti — 338,9 kepceteni. PU3nOIOTUSIBIK dcepre ColiKec aeToH
— OYJI WIBIPBIITH KaOBIFBIH TiTipKeHAIpETiH Aopi. XKoFapsl epirimTirine OalmaHBICTBHI ON KaHABI Oasy
KaHBIKTBIPAIBI JKoHEe OipTiHAeH JeHEACH IIBIFapbuTanbl. ToMeH KalHAWTHIH alleToH, OCH3WH, O€H30J1 CeKUIII
3aTTap yImna 3arTap KarapblHa Kipei. AIETOHHBIH OFapbl KOHICHTPAMICH OapbIChIHAA alaMHBIH KeIel
yiIaHybl KepiHic TanThl. byHnmail xarmaiina ar3ara ecipTKi Topi3[i 3arThiH ocepi Oaiikamamel. Jlamipek
afTaTeIH OOJICaK, OACTBIH aypybl, alHAITYBI, OJCI3MIKTIH OOJYBI, XEHIT MacaiiFaH KyHre TycCyi, >KYpiCTiH
TYPaKCHI3ABIFbI, MIBIPBIIITH KAOBIKTAPABIH TiTIpKeHYi. AF3aja TYCKEH aKIMTOH KMHAJIA KEJill, CO3bIIIMAIbI
ynaHyra okeneni. OHmall ke3de ar3ajga aHeMusi OalKallblll, >KOFapFbl THIHBIC >KOJAPBIHBIH KaTapasbIbl
aypysl kymeiieni [13]. Onaii GonFaHAa >KypeK-KaH TambIpiapbl >KYMBICHI OY3bUTAbI, T€MaTOJOTHSIIBIK,
HEBPOJIOTHSUTBIK, Oayblp NUCQYHKUUSACHIHBIH Oenrijepi NamMuIbl, ar3alarbl METaOOJIHMKalbIK MpPOLECTep
e3repicke YIIBIPaiiibl. ALIETOHHBIH PYKCAT eTiIreH MeKTi KOHIEHTparuschl — 200 mr/a’.

Ken opeiHmapeiHaa MyHall eHIipy OapbICBIHAA KYKIPTCyTeri TITIpKEHMIPrimii ajgaM ar3achblHa Oy
KayIliH TYBIHAATATHIH VBITTBUIBIFBI JKOFaphl 3aT. OHBIH TaOurarra TaOWFW JKOJIMEH Je, aHTPOTOTEHIIK
IpolecTep HOTWXKECiHAe Jae Tysinemi. Aramran okarmaii 1000 wmr/mM®  ayajmarel  KyKipTTi  cyTeri
KOHILIEHTpalMsACk OojFaH Ke3ne Oaiikanmanel. KykipTcyTek amaMm JeHeciHe e€H algbIMEH JIeM allaThlH aya
apKBUTEI €Hemi. AJl Tepi apKbUIBI JeHeTe ojjieKaiiza a3z meimepne Tycenmi. KypambiHma KykipTcyTeri 0ap
ayaMeH TBHIHBIC aJfaH/ia HeMece KYKIPTCYTEK Tepire eHreHjae, OJ KaHFa CiHim, OYKUI JIeHere Tapaajbl.
Af¥3aja KYKIpTCYTE€K HEri3iHeH cyib(arTka ailHajaJabpl OHE HECEel JKOJIbl apKbUIBI CHIPTKA IIBIFAPbLIAIbI.
OchIFaH ColKec, agaMaap yIliH KYKipTTi cyTeriHin uicin cesiny mreri 0,012—0,03 Mr/M° Kypaiiabl. A xKeHin,
anaiina aHbIK cesineTin mic 1,4-2,3 Mr/M° Gouca, yiipeHreH opranusM yimia 4 Mr/m’, 7-11 Mr/m® kepcerkimr
meri Oonpin TaObuangel. TeIHBIC amy (epMeHTTepi — LUTOXpPOMJAAp KypaMblHA KipeTiH TeMipMeH
opekeTTecy, ULHMaHWI CyTeri CHAKTBl KYKIPTCYTeK TiHIEpIiH aHOKcHsAchiHA okeneni. JKorapel
KOHIICHTpAIUsAAa HWic a3bIpak KYIITI JKOHE JKarbIMCHI3 OoJiaapl, OyJI KYKIPTCYTETiHIH OCEpiHEH HiC ce3y
AHAJIM3aTOPBIHBIH CE3IMTAIABIFBIHBIH ©3repyiMeH TyciHaipineai. KykipTcyTekTiH YBITTBI ocepi MyHait
ra3gapbiMeH Oipre ocep erkennae kymeiteni [14]. Kykiprcyrek armocdepana TtapanraHza MaychbIMFa
OaifmaHpICTBl mamameH 1-42 Toymik cakraiambl. JKepridmikTi aiimMaxTapblH CybIHAA KYKIPTCYTEK OHAIpic
OPBIHJAPBIHJIAFbI CYHBIK KAJJIBIKTAp/Abl TOTYACH HeMece TaOMFU KYOBbUIBIC HOTHIXKECIHZIE O6eJiHyl MYMKIH.
Taburu karmaiiia OHBI KyABIK CyblHaH TaOyra Oomagpl. JKepycTi cCymapblHIAFbl KYKIPTTI CyTeriHiH
KOHLIEHTPALMACHI 9IETTE 6T€ TOMEH, OITKEH1 0J1 CylaH OHail OyJIaHazbl.

KyKipTCyTeKTiH KOHIIEHTPAIIMSACHIH €CENTEYIIH TOCUIAepiHe 3epTTey JKacaraH FaJbIMIAp.IbIH
eHOeKTepiHe cylieHe Keje, KYKIPTCYTEKTIH aBapHsUIbIK IIBIFAPBIHIBUIAPBIHBIH aJlaM JCHCAYJIBIFbIHA 3Cep €Ty
YaKbITBIHBIH J03aJIbIK apaKkaTbIHACTaphl YCHIHBUIFAH (1-kecTe).
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l-xecTe
KykipTcyTeKTin xiTi acepin 6aranay, mr/m’ (ppm)
.. . . Ocep €Ty YaKbIThI
Hlenreiii Kixrenyi 10 munyT | 30 MUHYT 1 caraT 4 carat 8 carat

1 EnbGexke xapaMChI3ABIKTHI TYABIPMANTHIH 0,04 0,04 0,04 0,04 0,04
KYKIPTCYTEKTIH KOHIICHTPAIHSICHI (0,03) (0,03) (0,03) (0,03) (0,03)

2 EnOex KaOiIeTiH KOFaITyFa OKeJICTIH 59 45 39 28 24
KYKIPTCYTEKTIH KOHIICHTPAIHSICHI (42) (32) (28) (20) (17)

3 Ce3siMTal xKeKe TYIFaaapabl ecKepe 106 85 71 52 44
OTBIPBIII, ICHCAYJIBIKKA JKOFaphl Kayim (76) (60) (50) (37) (31)
TOHJIIPETIH TINTi eJIIMI'e KayinTi

4 OMipre HeMece JACHCAYJIIBIKKA JIepey 948 720 605 428 -
KayiInTi JIeTl caHaJIaThIH KYKIPTCYTEKTiH €H (669) (508) (427) (302)
a3 KOHIICHTPAIIUSICHI

Ecxepmne: ILIPK ocep eTyniH mekTi mekTepid Oinnipeni skone 10 MuHyTTaH 8 caraTka JEHiHT1 HIEKTEpe aBapHsIbIK XKafaailnapra
kounaneansl. [IIPK-1 (IlekTi pykcat erinren konnentpanus), [IIPK-2 sxone LIIPK-3, 5 ke3eHHIH OpKalCHICEIHIA KapacTHIPBLIAIBI
(10 »xone 30 muHYT, 1 carart, 4 carat KoHe 8 carar) KOHE YBITTHI dCepIEpIiH MOPEKECIHIE epEeKIICTICHEI].

YCBIHBUIFAH 9cep €Ty JACHTelepl JKallbl XalblKKa, COHBIH IMIiHIE HOpecTelep MEH Oalaiapra jKoHe
ce3iMTall JKoHEe ce3iMTan Oolybl MYMKIH Oacka amampiapra Konjaneutansl [15]. Xorapeimarsl kecrene
I'.C. MamMenoBThIH «DKOJIOTHS, OKPY>KArOIIasi cpelia ¥ YeJIOBEK» aTThl eHOETIHIe KYKIPTCYTEKTIH aBapHsIIBIK
LIBIFAPBIHBUIAPBIHBIH aJaM JIeHCAyJIBIFbIHA OCep €Ty YaKbITBIHBIH J03JIbIK apaKaThlHACTAPhl KOFaphl
memuepae Oepinren [13]. Conpaii-ak, cambICTBIpMaNbl TYPAE aJaM JCHCAYJIbIFbIHA KYKIPTCYTEK acepiHiH
temenri memmepi F.M. Hypcynranos, K.H. AGaiiynganoBTeiH «MyHail koHE Ta3ibl OHIIPIN, OHIEY»
eHOETIHIIET1 3epTTey HETi3iHae KopceTinreH [3].

Kecrene kepceTiireH KyKipTCyTEKTIH KOFapbl KOHIIEHTPAIUACHIHBIH aJiaM OpPTaHH3MiHE Y3aK YaKbIT
ocep eTyi HOTIKECIH/Ie )KOFApFhI THIHBIC JKOJIAPBIHBIH, XKYHWKE KoHE KYPEK-TaMbIp KYyHenepiHiH, acka3aH-
IIIEeK YKOJMAPBIHBIH, TEMOTIOATHKAIBIK KYWEHIH, TepiHiH, KO3MiH 3aKbIMIaHy OeNTiIepiMeH CHIIaTTaIabl.
WuToKcuKanms Ke3eHIepi OoMbIHIIA KYKIPTCYTEKTI yII Ke3eHre skikreiimiz: I kesen Oacramker, 11 keszeq
opraia aiikpiH; [1I ke3eH ailKbIH.

Keszen OoOWBIHIIA JKEPTrUTIKTI MEIUITMHAIBIK AaHBIKTAMalaH JKWHAKTAJFaH MaTepuajljgapra CYHEHCEK,
TOMEHJIET1 KeCTeIe KeATIPIIreH aybIpChiHy Oenrinepi OalikairaH (2-kecte).

2-KecTe

KykipTcyTek KOHIeHTpanusichl dcepiHeH Maiiia 00JIFaH agaM opraHu3MiH/eri aybIpcbIHy Gesrijiepi

AybIpchIHy Oenrinepi
OXCOK rapamblHaH: acTEHOBEreTaTHBTI CHUHApPOM (0Oac aypybl, Oac aWHaly TITIpKeHyY, OJCI3MIK),
runepecre3usi. Kepy myienepi tapanbiHad: GoTodobus, crasM, JakpuMalys, )KaHy ce3iMi, KbI3apy jKoHe
iciHy KoHbBIOHKTHBanap. JKypek jKarblHaH: JKYPEK COFBICHI; TYPAaKCBHI3JIBIK KaH KbICHIMBL. TBHIHBIC aiy
MYLIEJepl TapanblHAH: MYpPBIHHBIH KypFaybl, TaMak, JAybICTHIH JaybIChl. Tepi jKaFblHaH: KEPTLTIKTI
TEpiHiH KBIITYBI
OXXK TapambiHaH: »OFapbl IIapiuay, 3MOLMOHAIABI TYPaKChHI3/BIK, KApKBIHIBI 0ac aypynapsl, HeHpo-
NICUXUATPYSUIBIK ~ cajlalaFbl  TYPaKChI3ABIK. Kepy Mymenepi JkarblHAaH: Ke3 alIMachlHAAFbl  aypy
(neiipoperunnT). JKYpeK JKarblHaH: XXYPEK COFBICHL. TBIHBIC aly ar3ajapbl TapanblHaH: WIiC Cce3yiHiH
TOMEHJIEY1, J)KOTEeN, SHTITy, KeyAeaeri aybIpChiHy. AcCKazaH-iIIeK KOIJapBIHBIH OY3BUTYHI: )KYPeK alHYHI,
SUHUTaCTPHIAFEI ayBIPIBIK ce3iMi, muapesi. Tepi TapanslHaH: JepMATHT KopiHicTepi
OXCK Ttapambiras: sHIedamoMuenomatus (ecte cakray KaOimeTiHiH OY3BUIYHI, 3€iiH, AMCCOMHUSA, Oac
aifHay, ©TKip amaTHsi, THIIOXOHAPHS, FAJUIFOLUHALNS, TYHI1 apMaHaap, aHOCMUs). beTeH KonIbIH HBIFbIHA
THIO CE3IMIMEH TAaKTW/IbII Ta/UTIOIUHALNSA, KOJIBIH AipUIaereH aymiyi. [loMuHEBpONATUAIBIK CHHIPOM
(ce3IMTaNIBIKTBIH TepeH Oy3bUIyBl, TONBIK aHECTe3MAFa JIeHiH, asK-KONIapAarbl aybIpChIHY, HaibHallis
Ke3iHIe JKy#ke OaraHamapbl OOWBIMEH, CO3bLTy Oenriiepi). Kosrambic Oy3bUIbICTAphl: asKThIH JMCTAbIbI
Oemikrepinneri aacizaik, quddys3ner amuorpodus. AucTanabpasl BEreTaTUBTI Oy3bUIynap (TEpIISHIIK, asK-
KOJI [IMaHO3Bl), allbIK KbI3bUI TeruireH nemorpadus. Kepy opranmapbl TapamblHaH: IIETKEpi KOPYHiH
TOMEHJIeyl; HYKTeJIep HeMmece (urypajap TYpiHAE Kepy ellecTepiHiH maina Ooiybl, Kepy epicTepiHiH
TapbUTYBl, KaTtapakta KyObUIbIchl; JKypek skarbiHaH: Opamukapius. ThIHBIC aly MyIIeNiepi TaparblHaH:
EHTIr'y, IITIH aybIPYybl, Key/e KybIChl. ACKa3aH-1IIeK JKOJIaphl: AUTaCTPHUaFbl ayBIPIIbIK, aAyBIPCHIHY, OH
YKaK THIOXOHAPHS, AUCIienchs, 0aypIpaplH YIFaiobsl. Tepi TapanblHaH: IEPMaTHT, 9K3eMa KopiHicTepi

Kesenuep
I ke3en

II xe3enH

III xe3en
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An KYKIpTCYTeTiHIH ajamjaap/ia KaTepii iCiK TyAbIpaThIHBI JoJelNeHOereH JKoHe OHBIH JKaHyapiapia
KaTepii iCIK TyABIpaThIH MOTEHIMANB MYKHAT 3epTTeIMereH. JeHcaynblK cakTay >KOHE XalbIKKa KbI3MET
KepCceTy HemapTaMeHTi koHe XaJblKapajiblK Karepii icikrepai 3eprrey areHtTiri (IARC) kykiprcyTekTi
KaHIIEPOTeH IIK Jlen kiktemereH. EPA KykipTTi cyTeri AepeKTepiHiH KaHIEPOTeHILUIIriH Oaranay YIIiH
JKETKUTIKCI3 eKeHiH aHbIkTanpl. COHBIMEH KarTap, jKaHyapiiapra >KYPTi3UIreH 3epTXaHaBIK 3epTTeyiep
0apbIChIHIA KYKTLTIK Ke3iHJe KYKIPTTi CyTeTiHiH TOMEH KOHIEHTPALMSICHIHBIH dcepi KypcaKTarbl MapaHara
Tya OiTKEH aKayiaapibl TYIbIPMAUTHIHbI TOICICH/I.

Opraam3meri KYKipTCyTeK IIeH OHBIH THOCYJb(aT CUAKTHI BIIBIPAY OHIMIEPIH KaH MEH 30pre Taiaay
capamnTaMajiapblH JKacay apKbUIbl eiieyre Oojaabl. JlereHMeH, KYKIPTTI CyTeriH HEMece OHBIH
MeTa0OIUTTEPiH aHBIKTAY OapbICBIHAA CHIHAKTAp KON y3amail Kyprisinyi kepek. Ce6eOi KYKIpTTi CyTeriHiH
CYMBIKTBIK 3aTTa OONyBI KOIl yaKbITKA CO3BUIMAi OHBIH METa0OIMTTEepi OpPraHM3MHEH Te3 IIbIFaphLIAJIbL.
Analina amaM OpraHW3MIiHIH TBIHBIC ally JKOJIAphl MEH JKYHKe >KyHeci KYKIPTTI CyTeri YBITTBUIBIFBIH
KaObUIAayAa €H ce3iMTall eKEeH/IIT Ka3ipri TaHaa AQJICIICHIeH.

MoceneH, xaHyapiiapra XYPri3iireH 3epTTeyiepAe agaMiap Typallbl MOITIMETTEp/i pacTaiibl, Oy
THIHBIC ATy JKOJAAphl MEH JKYHKEe JKyHeci KYKipTCyTeKTiH VBITTBUIBIFBIHBIH €H C€3IMTall HBICAHBI OOJBII
TaObIanbl. Aamaap CHSKTBI, €CiH JKOFaNTy KYKIPTCYTEKTIH ©Te >KOFapbl KOHIICHTPAIMACHIHA YIIbIparaH
ereykyipeikTapaa Oaiikanael (Muntrnonra 800 0ellik); OpTalbIK KYHKe XKYHECIHIH Jenpeccusichl (JieTaprus
KOPCETKEH/Ieil) koHe okme iciHyi 4 carar imiHge mwutmonra 400 OeIikTeH TYpaThlH KYKIPTCYTEKKe
YIIbIparaH ereyKyipbeikTapaa O0aikanasl. HeBpomorusublK TecTiiey Ke3iHae KOpCeTKIITep i TOMeHAeyl 5
KyHHeH 11 anmTara gmedlin MwumHOH cyTeri cynbdunaine 80-200 Oerikke yIbIparaH ereyKyHpbIKTapaa
Oaifkanapl. MypbIH HICTI STHUTETHHIHIH 3aKbIMJaHYbl OTKip HEMece apalblK Y3aKTBIKTa KYKipTCYTEKTiH
TOMEHT1 JeHTeiiHe VIIBIparaH ereyKyHphIKTapaa na 0aiKaiasl; JKaFbIMCBI3 ocep €Ty ASHTeIepi THiciHIIe
JKeJleJ HeMece apaliblK Y3aKTHIKThIH ocepiHeH Keitin Musuinonra 80 Oesikti (5 KyH imriHae KyHiHe 3 carar)
xoHe Muiunonra 30 GemikTi (kyHiHe 6 carat, 10 anTa imiHAe anTaceiHa 7 KYH) Kypaiasl [16].

OcbiFan  OaiJIaHBICTBI  OHIIPICTIK  (paKTOPJAPABIH 3USHABUIBIK JTOPEKECIHIH KOFapbUIaybIMEH
aypyJapIblH AaMy Kaymi TybIHIaWabl. Atan aiiTkannaa, bateic KasakcTaHHBIH ©HJIpiC aiMarbiHIa MEKEH
eTYII MYHANIIBUIAP/IBIH aypPYIIaHIbIK JCHT i dKOFaphlUIaFaH.

Kopvimuinow

KopeiTeiHAbUIal Kene, OipHelle oeOueTTeplieri 3epTTeyyep ayaHblH JacTaHybl OKIE KapakaTbl MEH
KYPEK-KaH TaMbIpiapbl aypyJapbIHBIH KaJIbl KAYIiHIH MaHbI3/Ibl JCTEPMHHAHTHI OOJBINT TaOBLIATHIHBIH
JKOHE JOCTYpii Kayin (hakropiapblHa ocep €Tyl MYMKIH eKeHiH nanennerdi. OpOip KoplnaraH OpTaHBI
JIACTAYIIBIHBIH ©31HAIK YHITTRUIBIK MEXaHN3Mi OOJFaHBIMEH, YIIBTPa YCakK OOJIIeKTep, 030H, a30T OKCHUATEPI
KOHE OTIeNi MEeTalAap CHSIKTBI JIaCTayllbl 3aTTapiblH KOIIIUIrl KYINTI TOTBIKTBIPFBIIITAD OOJBII
TaObianel. TOTBIFY KaOBIHY jKOHE jKacylla eJiMi CHAKTHI 9pTYpPJi OHOJNOTHSUIBIK HPOLECTEpPre SKeleTiH
TOTBIFY-TOTBIKCHI3IaHY JKOJIAPBIH TYIBIPYBl MYMKiH. ByJ1 peTTe, ©HEepKocinTe XoHE KYHIETIKTI emipie
KCHIHEeH KOJIJaHbUIATBIH MYHail eHIMZepi KOopIlaFaH OpPTaHBIH HETI3Ti JiacTaymibuiapbl OOJIBIN TaObLIaIbl.
Typni gexreline onap agam ar3acblHa TYCY apKbUIbI ACHEHIH 9PTYPl MYLIeJepiHe alTapibIKTail e3repictep
TYIBIpabl, OV aF3aia aypynaplblH Makaa 6onyblHA, JaMyblHA dKeJeai. AybIp Karmaiiia KaH xyhieci MeH
HEUPOIHIOKPUHIK KYHE KYMBICH OY3BUIBII, ACHEHIH KOPFAaHBIC MEXaHW3MJIEPiHIH KBI3METTEpi Hamapial
KONTEreH aypyJjiapra, COHBIH ILIIHIAE OHKOJIOTHSUIBIK aypynapra kon amajbl. COHIOBIKTaH, SKOJOTHSIIBIK
OpPTaHbI JKAKCApTyMEH Karap, aJaM ar3achlHAarbl KaHTBHIMCHI3 MATOJOTHSIBIK ©3repicTepiH AaMybIH
OonaplpMay HeETi3iHAEe MyHaili MeH MyHal KalmbIKTaphlHAH TY3UITEH VBl Ta3gapMeH VIaHyIBl epTe
JIMAarHOCTHUKACHI JKacally Kepek.
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M.A. Anmbin6aeBa, A.b. Emmvaram6eroBa

Biansinue TOKCHYHBIX F230B M OPraHUYEeCKUX coeIuHeHuil HedTeoTX010B
HA OPraHM3M YeJIOBEKA HA OCHOBE HAYYHBIX HCCJIeI0BAHUM

B cBs3u ¢ pa3BuTHeM HedTerazoBoH OTpaciM B HACTOSINEE BPEMs aKTyallbHO 3arpsA3HEHHE aTMOC(HEpPHOTO
BO3IyXa B pe3yNbTaTe AESATEILHOCTH UYeNIOBEKa. YTIEBOJOPOIBI, MEPKANTaHbl M CEPOBOJOPON BXOAAT B
YHCJIO 3arpsA3HSIOMNX KOMIIOHEHTOB HE(TSHOW HPOMBIIUICHHOCTH. 3arps3HEHHE BO3MyXa TOKCHYHBIMU
OTXOJaMH TaKOTO poja MpPEACTABISCT pPeajbHYI0 YIrpo3y OIS 3I0pOBbS deloBeKa. MOXHO OTMETHTh
3arpsi3HEHHUE PETHOHA ra3aMy, 00pa3yIONMMUCS TIPH MCHOIb30BaHUN OPraHMYECKUX PAcTBOPUTENEH, TaKnX
Kak O€H3MH, Ma3yT, alleToH, OeH3os. XUMUs cepoBoopoa B atMocepe npecTaBiseT OoNbIIoil HHTEpec ¢
TMTUEHUYECKOW TOUKH 3peHus. [Ipu momajgaHuu B aTMocQepHbId BO3AyX 3TOT ra3 BCTyNAeT B PEaKLUIO C
KHCIIOPOJOM M O030HOM C 0Opa3oBaHMEM CEpHHUCTOro rasa. JlaHHBI ra3 coeamHseTcd C BOJIOH C
00pa3oBaHUEM CEPHOW KHCIOTHI, KOTOpas MOCTOSHHO OKHCIIAETCS M CTAHOBHUTCS CepHOM Kucimortoi. [Ipm
OKHCIICHUH CEpPOBOJOPOJA Ha BO3IyXe 00pa3yeTcsi CEpHUCTBIN Ta3, a MPU OKHUCICHWH B BOJE — IIPOCTast
cepa. PaboTHHKH He(TETPaHCIOPTHBIX OOBEKTOB MOABEPKEHBI BBHICOKOMY PHCKY MHPSMOrO KOHTAaKTa C
HeTAHBIME oTxXomamu. [losToMy HacelleHHe, IpPOXHBAloOImlee BOIM3UM IPOU3BOACTBEHHBIX OOBEKTOB,
HaXOJUTCA B HAaUOOJNBIIEH CTEIEeHN ONacHOCTH. BpenHble moka3aTeay paclpoCTPaHEHHs Cpely HaceleHus,
€CIIM He BO3JCHCTBOBATH Cpasy, HAHECYT 3HAYMTENBHBIH yIIepO OpraHu3My B pe3ysbTaTe XPOHHYECKOIO
oTpaBiieHus. lcciaenoBaHus IOKa3alu, YTO 3TU SAOBUTHIE BEIIECTBA BBI3BIBAIOT IMOpaKEHHE HEPBHOMH,
CEepJIeUHOM, MMMYHHOM, KEIyJOYHO-KMIIEYHOH M JpYruX CHUCTEM OpraHM3Ma M3-3a HMX JUINTENBHOTO
BO3JEHCTBHS B HEOOIBIINX KOMUUeCTBaX. Bee neTyune opraHndeckne pacTBOPHUTENH MONAJAI0T B OPraHU3M
4yeJIoBeKa depe3 JIETKHE, KOXKy, OpPraHbl MUIIEBAPEHHs U HAKAaIUIMBAIOTCA B HEPBHOM U JKHPOBOH TKaHAX. B
3aBUCHMOCTH OT XMMHYECKOH CTPYKTYpHI pa3jIMyaroTcs TOKCHYHOCTh M KOX(D(UIMEHT pacrpenesieHus B
OpraHu3Me.

Kniouegvie cnosa: He(bTerO}lyKTBI, CEpoOBOAOPOJZ], MEpPKaAIlTaH, all€TOH, 68H30J’I, KHUCJIOPOZ, O30H, CEpHas
KHCJIOTa, TMT'ME€HA Tpyaa, KOHIEHTpaluys.
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The influence of toxic gases and organic compounds of oil waste
on the human body based on scientific research

In connection with the development of the oil and gas industry, air pollution as a result of human activities is
currently relevant. Hydrocarbons, mercaptans and hydrogen sulfide are among the polluting components of
the oil industry. Air pollution with this kind of toxic waste poses a real threat to human health. It can be noted
that the region is polluted with gases generated by the use of organic solvents, such as gasoline, fuel oil,
acetone, and benzene. The chemistry of hydrogen sulfide in the atmosphere is of great interest from a
hygienic point of view. When released into the atmospheric air, this gas reacts with oxygen and ozone to form
sulfur dioxide. This gas combines with water to form sulfuric acid, which continually oxidizes to become
sulfuric acid. When hydrogen sulfide is oxidized in air, sulfur dioxide is formed, and when oxidized in water,
simple sulfur is formed. Workers at oil transportation facilities are at high risk of direct contact with oil
waste. Therefore, the population living near production facilities is at the greatest risk. Harmful rates of
spread among the population, if not acted upon immediately, will cause significant damage to the body as a
result of chronic poisoning. Studies have shown that these toxic substances cause damage to the nervous,
cardiac, immune, gastrointestinal and other systems of the body due to their long-term exposure in small
quantities. All volatile organic solvents enter the human body through the lungs, skin, digestive organs and
accumulate in the nervous and adipose tissues. Depending on the chemical structure, toxicity and distribution
coefficient in the body differ.

Keywords: petroleum products, hydrogen sulfide, mercaptan, acetone, benzene, oxygen, ozone, sulfuric acid,
occupational health, concentration.
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Selecting sterilization conditions for the explants
of different potato varieties to be in vitro introduced into the culture

An explant is a fragment of plant tissue or organ that is incubated on its own or used to produce a primary
callus. The introduction of any plant’s tissues into the culture in vitro begins with the selection of an uninfect-
ed viable explant. The authors presented the results of the effect of various sterilizing agents as well as the
treatment timing on the viability of plant explants during microclonal propagation of potatoes of the follow-
ing varieties: Aladin, Gala, Nevsky, Udacha and Kostanay Novosti. The meristem sprouts from potato tubers
were used as parent material. The following commercial sterilizing agents were used: Bleach (Belizna),
Tween 20, Lyzoformin 3000, 96 % ethyl alcohol. The influence of sterilizing agents as well as the timing of
the treatment on the viability of explants and their contamination is analyzed. As a result of the experiments,
it has been found that the most effective sterilizing agent is the 3 % bleach and 96 % ethyl alcohol with expo-
sure duration of 10 minutes. Based on the results of the experiment, it is proposed to use the 3 % bleach with
an exposure time of 10 minutes as the main sterilizing agent, and the 96 % ethyl alcohol as some pre-
treatment of explants to reduce surface contamination. The authors believe that the 96 % ethyl alcohol is the
best option for sterilizing solutions since it is a non-toxic, gentle method of sterilization with minimum dam-
age of the plant material tissues.

Keywords: potato tubers, meristem sprouts, sterilizing solutions, explant, exposure, sterilization.

Introduction

An important stage of microclonal propagation of plants and vegetable crops is the selection of the ex-
plant, its in vitro introduction into the culture and obtaining an aseptic culture. Epiphytic microflora and
rhizosphere microorganisms [1] accompany the surface of cells, tissues and explants of plants and vegetable
crops. When plant cells are introduced into callus culture, the problem of sterility of explants is acute. The
selection of sterilization conditions is an important stage in all the works on the culture of isolated cells, tis-
sues and explants of plants and vegetable crops. The choice of sterilizing substance, its concentration and
exposure time are determined depending on the type of cells, tissue, explants of plants and vegetable crops.

In addition, the substance should not penetrate deeply into the tissue and should be easily washed out.
When injected into culture in vitro, the sterilizing substance and exposure time are selected in such a way as
to neutralize the concomitant epiphytic and rhizosphere microflora and at the same time not to significantly
damage the explant tissues [2—4].

In the scientific literature [5—7], a wide range of different sterilizing substances is used: those contain-
ing active chlorine (calcium or sodium hypochlorite, chloramine), mercury preparations — sublimate,
diacide, and oxidizing agents — hydrogen peroxide, potassium permanganate, etc.

Potatoes are one of the most important crops after wheat for the Republic of Kazakhstan [8]. Potato (So-
lanum tuberosum) is a species of perennial tuberous herbaceous plants from the Solanum genus of the
Solanaceae family. The massive spread of bacterial, fungal, viral diseases on potatoes and the great damage
caused by them to the yield and quality of tubers develop the need to produce seed materials by using active
healing methods, such as microclonal propagation with a combination of cryopreservation of meristematic
tissues in liquid nitrogen at the temperature —196 °C. These prerequisites will not only reliably preserve the
potato gene pool for a long time, but also allow for obtaining the planting material during subsequent regen-
eration freed from phytopathogenic microorganisms [9-10].

Potatoes are heterozygous crops, which makes it difficult to preserve the genetic purity of a cultivated
variety through continuous vegetative propagation [11].

To prevent the loss of potato genetic resources, the method of long-term storage of plant samples in
gene banks, gene resource centers and cryo-collections is used in the CIS and foreign countries [12—14].
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Storing and preserving genetic resources in gene banks is very important due to the high biological val-
ue as a breeding sample and for the further scientific research in biotechnology, crop production, and agricul-
ture. Therefore, in order to preserve the genetic resource of the studied plant samples during long-term stor-
age, the cryopreservation method is considered to be the best option today [15].

One of the advantages of cryopreservation storage at very low temperatures is the ability to significantly
slow down or even stop metabolic processes and biological destruction in the cells of living organisms. In
this case, the plant material remains genetically stable, which does not lead to genetic changes [16].

Currently, in the major gene banks worldwide, such as the International Potato Center (CIP), Argenti-
na— INTA (INTA Balcarce Potato Collection); Czech Republic — CRI (Crop Research Institute) and PRI
(Potato Research Institute, Havlickov Brod); Republic of Korea — NAC (National Agrobiodiversity Center);
Peru — CIP (International Potato Center); Leibniz Institute of Plant Genetics and Crop Research (IPK), the
Vavilov All-Russian Research Institute of Plant Production (VIR), the Scientific and Practical Center for Po-
tato and Horticulture of the National Academy of Sciences of Belarus (SPC NASB) store potatoes using
three storage systems: natural conditions (field collections), in vitro, at ultra-low temperatures
(cryocollections) [17-18].

Thus, one of the stages of microclonal propagation that is the sterilization of plant explants is aimed at
obtaining sterile explants and viable explants when introduced into culture in vitro, which is of great current
Interest.

The aim of the given study is to identify the effect of various types of sterilizing agents on the efficien-
cy of disinfection of explants of different varieties in order to further obtain callus crops.

Experimental

The 5 varieties of potatoes (Fig.) of Kazakhstani selection, namely, Aladin, Gala, Nevsky, Udacha and
Kostanay Novosti (Kazakh Agrotechnical University named after S. Seifullin (Astana) (KazATU) were se-
lected to be the test subjects for the research.

AdANE

Figure. Varieties of potatoes: Aladin, Gala, Nevsky, Udacha and Kostanay Novosti

Kostanay Novosti: The variety is medium-late, table purpose. The plant is tall, upright, medium foliage
with the stems colored with anthocyanin. The nest is very compact. The color of the flowers is bright red-
purple, which turns pale by the end of flowering. The berry formation is moderately abundant. The tubers are
round-oval with small eyeholes, red peel, weakly mesh, and yellow flesh.

The potential yield is 45.0-50.0 tons/ha. The starch content is 14-20 %. The taste is good. It is relative-
ly resistant to viral diseases, heat and drought. When tested, it is easily distinguishable from other varieties.
Tubers are capable of long-term storage. It has been included in the State Register of Breeding Achievements
of the Republic of Kazakhstan since 2007 and has been zoned in the Kostanay region since 2008 [19].

Gala: The Gala variety is classified as early-ripening. It takes 75 to 80 days for it to ripen after planting.
The plants have a spherical shape, blooming with white flowers. The stems are dense, dark green. Medium-
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sized potato tubers grow up to 8 cm in length. Root vegetables are oval-shaped, yellow in the section, glossy
dense peel with a waxy sheen.

Gala is a high-quality early-ripening table variety with beautiful round-oval and oval tuber shapes. The
ripening period of the fully-ripen crop is only 70-80 days from the moment the seeds are planted in the
ground. Tubers of medium size (average weight of one tuber is 100-120 grams), covered with a yellowish
skin of medium thickness. The flesh is pale yellow to rich yellow, has a low starch content (11-13 %) and
good taste. Gala is a high-yielding variety (up to 25 tubers from one plant) and highly marketable (98 %)
with numerous advantages. The yield of marketable tubers on the 40th day after germination is 170 tons/ha.
At the end of the growing season the total yield reaches 700 t/ha.

Aladin is a high-yielding mid-season table potato variety with round-oval tubers. The ripening period is
100-110 days. Aladin belongs to the Dutch selection. Potato tubers are large. The color of the peel is red; the
flesh on the cut has a light cream color. Aladin is very unpretentious to growing conditions and is suitable for
planting in loamy and sandy soils. Aladin is highly resistant to late blight, resistant to nematode. The starch
content is 21 %. It has good palatability traits. Tubers have shallow eyeholes, marketable condition and are
well stored. The yield of Aladin at the end of the growing season reaches 780 quintals per hectare.

NevsKky. It is a medium-early table variety. The period from germination to the technical ripeness of the
tubers is 70—80 days. Tubers have an oblong-rounded shape with even peel without any roughness, white-
yellow in color with slightly pinkish unburied eyeholes. On the cut of the tuber, a delicate white flesh is visi-
ble, which does not darken for a long time. The average weight of the tuber is 90—130 g. It is precisely be-
cause of the attractiveness of the tubers that this potato has earned recognition. Besides, it is easy to clean,
wash and it does not fall apart when cooked. The potato has good storability (better than that of many mid-
late and late varieties). No special storage conditions are required; the tubers do not sprout for a long time
and retain their commercial appearance throughout the winter. Potato plants are lush, of medium height,
semi-upright, of intermediate type. The stems are well-leafed with medium-sized light green leaves with a
slight wavy edge. The inflorescences are compact, consisting of many small white flowers. The flowering of
the plants is very abundant but short-lived. It has been zoned in the East Kazakhstan region since 1987.

Udacha is an early variety that reaches maturity in 55-60 days after planting. It is characterized by high
yield — 42 tons/hectare. The plant has a strong stem and dense leaves. It blooms for a short time, with white
inflorescences and bent sepals. Under the plant, 10—15 round tubers of yellowish-cream color weighing
about 150 g are formed. The flesh of the tubers is white and gets slightly yellow during thermal processing.

It is an early-ripening table variety. The plant has a spreading, medium-tall, heavily foliated structure.
The tubers are round-oval with a blunt tip, white smooth skin, small eyeholes, and white flesh. The potato
shoots are characterized by rare berry formation. The flowers are white, medium-sized, and the sepals are
strongly curved downward. The sprout is spherical with a red-violet base. Udacha potato variety stands out
for its good yield and allows harvesting from 10 to 15, sometimes even up to 20 tubers weighing 100—
150 grams from each healthy plant.

An early-maturing variety, which is excellent for harvesting and consumption in summer and autumn,
intended for table use. It has versatile applications. Under optimal storage conditions, the storability of
Udacha ranges from 88 % to 97 %. The tubers are not very susceptible to mechanical damage, making them
convenient for commercial cultivation. The marketability is 96 % [20-21].

It is characterized by low susceptibility to diseases and is not affected by viral infections. It is low-
maintenance. The ripening and yield of the potatoes are not dependent on weather conditions and soil types.
Thanks to the fast formation of tubers, it attains marketable quality within 45 days after the emergence of the
first sprouts. With proper care, it yields high harvests, which is 500 quintals per hectare.

The tubers were sprouted as follows: for the first 2-3 weeks, the tubers were sprouted in darkness at a
temperature of +10—12 °C until the sprouts reached a length of 1-1.5 cm. Afterwards, the tubers were trans-
ferred to light (a bright room) and continued their sprouting for another 2 weeks at a temperature of +25 °C
to obtain strong sprouts (green or violet in color).

Apical meristems, measuring 3—5 mm, isolated from the eyes of the tubers, were used.

In the beginning, the potato tubers were washed with a soapy solution in tap water for 5—10 minutes,
and then rinsed in running tap water for about 15 minutes. All further manipulations were carried out under
aseptic conditions in a laminar flow cabinet.

The explants were sterilized by the following methods:

1. The washed potato tubers and meristematic shoots were sterilized in a sterilizing solution: a commer-
cial chlorine-containing reagent called bleach (2.8 % active chlorine sodium and 2.0 % hydroxide) diluted
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with distilled water at a concentration of 3 % for 5—10 minutes. Afterwards, the shoots were rinsed with ster-
ile distilled water for about 5—10 minutes, repeating the process 3—4 times.

2. The washed potato tubers and meristematic shoots were sterilized in a sterilizing solution: Tween 20
(Tween 20, a viscous liquid, polyoxymethylene sorbitan monolaurate), diluted with distilled water at a con-
centration of 10 % for 5-10 minutes. Then the shoots were rinsed with sterile distilled water for about
5 minutes, repeating the process 3—4 times.

3. The washed potato tubers and meristematic shoots were sterilized in a solution of Lyzoformin 3000
(glutaraldehyde, glyoxal, dodecyldimethyl ammonium chloride) diluted with distilled water at a concentra-
tion of 2 % for 5—-10 minutes. Then the shoots were rinsed with sterile distilled water for about 5 minutes,
repeating the process 3—4 times.

4. The washed potato tubers and meristematic shoots were sterilized in 96 % ethanol diluted with dis-
tilled water at a concentration of 2 % for 5-10 minutes. Then the shoots were rinsed with sterile distilled wa-
ter for about 5 minutes, repeating the process 3—4 times.

All sterilized tubers of the potato varieties Aladin, Gala, Nevsky, Udacha, and Kostanay Novosti were
transferred to growth stimulators such as Biostimulator, Epin, Heteroauxin, Kornevin and Humate. All
stimulators were diluted with distilled water in a ratio of up to 250 ml and poured into sterile jars until the
potato tubers were completely covered with the solution. All the jars containing the solutions and potato tu-
bers were left in the laminar flow cabinet for 24 hours. For introduction into in vitro culture, the potato tuber
pith was used, and the Murashige and Skoog nutrient medium was applied with 30 g/L sucrose, 4 g/L agar,
pH 5.7 with added various concentrations of plant growth regulators (phytohormones) [22-24].

Results and Discussion

The efficiency of different options for sterilizing explants of different potato varieties using antimicro-
bial agents was compared and presented in Table 1.

Table 1
Efficiency of different sterilization options for explants of different potato varieties
with the use of antimicrobial agents
Number of infected explants, %
Sterilizing |  Solution Gala Udacha Nevsky I;"jiiﬁly Aladin
Agents concentration :
Exposure, min

5 10 5 10 5 10 5 10 5 10

Bleach 30 75 58 69 55 87 69 85 76 81 73
+1.47 | £2.16 | £1.78 | £1.63 | £1.41 | £2.27 | £1.08 | £1.87 | £2.55 | £1.22

Tween 10 % 100 100 100 100 100 100 100 100 100 100
+0.00 | £0.00 | £0.00 | £0.00 | £0.00 | £0.00 | £0.00 | +£0.00 | £0.00 | +£0.00

Lyzoformin 20 100 97 100 98 100 96 100 98 100 97
+0.00 | #1.78 | £0.00 | #£1.87 | £0.00 | £2.16 | £0.00 | £1.87 | £0.00 | +1.47

Ethyl 96 % 76 69 78 61 82 73 92 76 89 64
Alcohol +1.08 | £0.41 | £0.41 | #£1.08 | £2.12 | £2.16 | £1.78 | £0.82 | £0.71 | +1.08

Note: The data in the table are presented as the arithmetic mean + SD, p<0.05.

The results of the conducted experiments showed that when using 10 % Tween and 2 % Lyzoformin as
sterilizing agents, there was a 100 % contamination of the entire plant material. With an increase in exposure
time to 2 % Lyzoformin by 10 minutes, the percentage of potato explants infection slightly decreased from
96 % to 97 %.

When using 96 % ethyl alcohol with an exposure time of 5 minutes, the number of infected explants
ranged from 92 % to 73 %. With an increase in exposure time by 10 minutes in 96 % ethyl alcohol, the per-
centage of explant infection decreased significantly by 3.5 times.

The use of 3 % bleach for sterilizing the plant material resulted in a significant reduction in the percent-
age of infection in the potato explants. Increasing the sterilization timing with 3 % bleach to 10 minutes led
to a 1.5 times reduction in potato explant infection and the complete absence of bacterial and fungal infec-
tions on the explants.
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The choice of sterilizing agent directly affects the preservation of explants in a viable state (Table 2).
The use of disinfecting agents, such as a solution of 2 % Lyzoformin and 10 % Tween with prolonged expo-
sure (5 and 10 minutes) led to high death rates of shoots. At the same time, medium overgrowth was ob-
served when using 10 % Tween solution: the Gala variety — 36 %, Udacha — 42.3 %, Nevsky — 68.2 %,
Kostanay Novosti — 90.5 %, Aladin — 58.3 %. No medium overgrowth was observed when using the 2 %
Lyzoformin solution. The treatment with the disinfecting agents, 2 % Lyzoformin and 10 % Tween solu-
tions, did not significantly increase the number of sterile viable explants.

Table 2
Regeneration of explants after treatment with disinfectants (percentage of the total explants)
Sterilizing Aseptic Aseptic Infected Infected
Variety Potato agents, Viable non-viable Viable non-viable
Solution Explants Explants Explants Explants
concentration Abs. % Abs. % Abs. % Abs. %
Gala 22 88 3 12 2 8 1 4
Udacha Bleach 24 923 2 7.7 3 11.5 2 7.7
Nevsky 30, 19 86.4 3 13.6 2 9.1 1 4.5
Kostanay Novosti 18 87.7 3 14.3 4 19.1 2 9.5
Aladin 19 79.2 5 20.8 3 12.5 2 8.3
Gala 0 0 25 100 0 0 9 36
Udacha Twin 0 0 26 100 0 0 11 42.3
Nevsky 10 % 0 0 22 100 0 0 15 68.2
Kostanay Novosti 0 0 21 100 0 0 19 90.5
Aladin 0 0 24 100 0 0 14 58.3
Gala 1 4 24 96 0 0 0 0
Udacha Lvzoformi 2 7.7 24 923 0 0 0 0
Nevsky yz‘z’ f;rmm 2 9.1 20 90.9 0 0 0 0
Kostanay Novosti ° 1 4.8 20 95.2 0 0 0 0
Aladin 1 4.2 23 95.8 0 0 0 0
Gala 12 48 13 52 3 12 5 20
Udacha Ethanol 13 50 13 50 4 15.4 6 23
Nevsky 96 % 9 41 13 59 2 9.1 5 22.7
Kostanay Novosti 11 52.4 10 47.6 2 9.5 4 19
Aladin 11 45.8 13 54.2 3 12.5 5 20.8
Note: The observed differences with potato varieties are statistically significant at p <0.05.

The use of bleach based on sodium hypochlorite for sterilization showed high viability of explants.
However, in this case, there was also significant mortality of explants: Gala — 12 %, Udacha — 7.7 %,
Nevsky — 13.6 %, Kostanay Novosti — 14.3 %, Aladin — 20.8 %.

During the growth of explants using the described treatment method, the development of infection was
observed. Microorganisms grew on the surface of the agar layer around the explant, originating from the tis-
sues and contaminating the nutrient medium. The infected viable explants showed the following percentages:
Gala — 8 %, Udacha — 11.5 %, Nevsky— 9.1 %, Kostanay Novosti — 19.1 %, Aladin — 12.5 %.

When treated with 96 % ethyl alcohol compared to the bleach, the viability of explants was moderate:
Gala — 48 %, Udacha— 50 %, Nevsky — 41 %, Kostanay Novosti — 52.4 %, Aladin — 45.8 %. The aseptic
non-viable explants were observed in the experiment: Gala — 52 %, Udacha— 50 %, Nevsky— 49 %,
Kostanay Novosti — 47.6 %, Aladin — 54.2 %.

At the same time, a number of viable explants with infection and a low yield of non-sterile explants
ranged from 9.1 % to 15.4 %.

The laboratory experiment on the effect of sterilizing solutions on the yield of aseptic viable explants
did not reveal significant differences between the potatoes varieties used.

The best result was obtained using the following procedure:

1. The washed potato tubers and meristematic shoots were sterilized in a sterilizing solution: a commer-
cial chlorine-containing reagent — bleach (active chlorine — 2.8 %, sodium hydroxide — 2.0 %), diluted
with distilled water to a concentration of 3 %, for 5-10 minutes. Afterwards, the shoots were rinsed with
sterile distilled water for about 5—10 minutes, 3—4 times.
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2. The washed potato tubers and meristematic shoots were sterilized with 96 % ethyl alcohol diluted
with distilled water to a concentration of 2 %, for 5-10 minutes. Then, the shoots were rinsed with sterile
distilled water for about 5 minutes, 3—4 times.

Conclusions

Thus, the obtained results indicate that the success of introducing meristematic potato shoots of the
Aladin, Gala, Nevsky, Udacha, and Kostanay Novosti varieties into in vitro culture is influenced by the
method of explant’s sterilization.

During the laboratory experiments, it was found that the most effective sterilizing agents are 3 %
bleach (Belizna) and 96 % ethyl alcohol with an exposure time of 10 minutes. Based on the experiment re-
sults, we propose using 3 % bleach as the main sterilizing agent with a 10-minute exposure time and for re-
ducing surface contamination, preliminary treatment of explants with 96 % ethyl alcohol is recommended.
The authors believe that 96 % ethyl alcohol is the most optimal option for sterilizing solutions since it is non-
toxic, provides a gentle sterilization, and minimally damages the plant material tissues.
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H.I'. AmanTtaeB, M.M. CunantbeBa, B.T. Xacanos

OPTYPJli KAPTON COPTTAPBIHBIH IKCIVIAHTTAPBIH in Vifro JKarJiaibIHIa
JAKbLIFA eHri3y MaKcaTbIH/Aa 0J1ap/ibl 3apapCchbI3AaHAbIPY “KOJIbIH TAHIAY

OKCIUIAHT — OCIMAIK YINACHIHBIH HEMEece OpraHbIHBIH (parMeHTi. Ke3 kenreH oCiMIIKTiH YINACkH in vitro
JKaFmakaa JaKpulFa eHrizy OapbichiHIa MHQeKIusIaHOaraH, TIPIIUTIKKE KaOileTTi IKCIUIaHTTHl TaHAAydaH
Oacranmanel. Makanana «Anaaun», «[amay, «Hesckuit», «Yaaua» xoHe «KocTaHail jkaHAJIBIKTapbD» aTTh
KapToN COPTTapblH MUKPOKJIOHAIB! KOOSHTY YIIiH OJapIblH SKCIUIAaHTTAPBIHBIH TIpIIUTIKKE KaOiIeTTiuIiriHe
OpTYpJIi 3apapChI3AaHbIPAaTBIH areHTTEPIIH ocepi, COHMail-aK OMapabl OHACY YaKbITHIH 3epTTey HOTIXKENIepi
KepceTireH. bacTanksl MaTepua peTiHae KapTol TYHHEKTepiHeH albIHFaH MepHCTEMANIBIK OCKIHAEp OOIIBL.
Bemmzna, Teun 20, JImzodopmmu 3000, 96 % >Tunm cnupTi CHSIKTH KOMMEPHSUIBIK 3apapChI3aHIbIpy
areHTTepi KonmgaHburraH. ToxipmOe HoTIDKenepi OOMBIHIIA HETi3ri 3apapChI3faHIbIpy areHTi peTiHue
9KCIo3uIMs yakbIThl 10 MuHYT OonatsiH 3 % Benn3HaHBl KonmaHyIIbl )KoHE OCTKEHIIK JIaCTaHYBIH a3auTy
YLIIH 3KCILTaHTTapAbl 96 % 3THI CHUPTIMEH aJbIH aja eHJey YChbIHbUIFaH. ABTopiap 96 % sTun cnupti
epITIHAICIH 3apapChI3NaHbIPYAbIH €H KaKChl HYCKACHl JIell CaHaiIbl, OUTKeHI SKCIUIAHTap YLIiH epiTiHIl
YIIBI €MeC, 3apapChI3AaHABIPYIbIH KYMCAK dfici )KOHE OCIMIIK MaTepHAaJIbIHBIH TIHACPIH a3 3aKbIMIalIbI.

Kinm co3dep: xapTon TyHHEKTepi, MEPUCTEMANBIK OCKIHIED, 3apapChI3aHbIPaThIH ePITIHAIEp, SKCIUIAHT,
9KCIO3HLIHS, 3apapChI3AaHIBIPY .

H.I'. AmanTtaeB, M.M. CunauntbeBa, B.T. Xacanos

ITondop yc10BMii CTepUIN3ALUM IKCIJIAHTOB Pa3IMYHbIX COPTOB KapTodes
AJIsl BBeleHUS B KYJbTYPY in vitro

OKCIUTaHT — (parMeHT TKAHU WIN OpraHa PacTeHUH, MHKYOUPYeMBIil CAMOCTOSTENIFHO MM UCHONIB3YEMBIH [T
TIOJTy"IeHHNs! TIEPBIYHOTO KaTyca. BBeneHne B KynbTypy TKaHEH in vifro JM000T0 pacTeHUs] HAYMHACTCS C TTOA-
6opa HEeMH(UIMPOBAHHOTO >KM3HECIIOCOOHOTO JKCIUIAHTA. ABTOpaMH IIPHUBEICHBI Pe3yJbTaThl MCCICIOBAHUS
BIIVSIHUSL Pa3iIMYHBIX CTEPIIIM3YIOIINX areHTOB, a TAKKe BPEMEHN HX 00pabOTKH Ha KU3HECTIOCOOHOCTh PACTH-
TEJBHBIX SKCIUIAHTOB MPH MHUKPOKJIOHAIBHOM Pa3MHOXKEHHH KapTodernst copToB «Aiutaguny», «['ama», «Hes-
ckuit», «Ynaua» u «Kocranaiickue HOBOCTWY. MICXOOHBIM MaTepUalioM SBISUTHCH MEPUCTEMHBIC POCTKU H3
Ki1yOHel kaprodens. Vcrnonb30BaHbl Takie KOMMEPUYECKHE CTepUIIH3YIOLINe areHThl, kak bemusna, Teun 20,
JImzodopmun 3000, 96 %-Hblil >THIOBEI crupT. [IpoaHanM3upoOBaHO BIHSHHE CTEPHIM3YIOIINX arcHTOB, a
TaKXKe BPeMEHH MX 00pabOTKM Ha KHU3HECTIOCOOHOCTh HKCIUIAHTOB U X KOHTaMHHAIMIO. B pesynbrare mpose-
JICHHBIX JKCIICPHIMEHTOB OBUIO YCTaHOBJIEHO, 4TO Hambosee 3(eKTUBHBIMH SBISIIOTCS 3 %-Has benmsna n
96 %-HBIi1 STHIIOBBII CIIAPT € JTUTENBHOCTHIO dKcno3uuy 10 MuH. [To pesynbTaTam SKcIieprMeHTa Ipejyiara-
€M B KaueCTBE OCHOBHOI'O CTECPUIIM3YIOIIEr0 areHTa HCIoNb30BaTh 3 %-Hyto bensHy co BpeMeHeM SKCHO3UIIN
10 MuH, a 1711 yMEHBIIEHNS TOBEPXHOCTHBIX 3arpsI3HCHUH TPUMEHSTh NPEIBAPUTEIILHYI0 00pabOTKY SKCIUIaH-
TOB 96 %-HBIM 3THJIOBBIM CITUPTOM. ABTOPBI CHUTAIOT, YTO 96 %-HBbIi 3TUIOBBII CIUPT ABISETCS HanOoIee oIl-
THMAJIbHBIM BAPUAHTOM CTEPUITH3YIOMINX PACTBOPOB, TAK KAaK HE TOKCUUEH, ABIISIETCS MIAASAIIIM CIOCOOOM CTe-
PHIM3aLIH ¥ MHHIMAJIBHO MOBPEX/aeT TKaHH PACTHTENFHOI0 MaTepuaa.

Kniouesvie cnosa: xiyOHM KapTodens, MEpPUCTEMHBIE POCTKH, CTEPUIH3YIOIINE PACTBOPHI, SKCIUIAHT,
OKCIIO3UIINS, CTePUITH3AIIL.
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Poab npoOnoTnkoB B NpoguIaKTHKE U JIeYeHNH 3200/ 1eBaHU I

[TpoOMOTHKH, BKIFOYAIOIINEC OGAKTEPHH U IPOXKKH, TPEACTABISIOT COOOM JKUBBIE MUKPOOPTaHM3MBI, OKa3bl-
Barolye 0JaroTBOPHOE BIMSHUE HA 3I0pPOBbE UeoBeka. HeKoTopble U3 3THX MUKPOOPTaHU3MOB COCTABIISIOT
YacTh HOPMAJILHOW MHKPOOMOTHI KHILIEYHHUKA YEJI0BEKa, TI€ OHU KUBYT B CHMOMOTHYECKUX OTHOIICHHSX. B
rocjegHee BpeMs MPOONOTHIECKIE MUKPOOPTaHU3MBI IIOCTOSIHHO M3YYalOTCS M HX IPUMEHEHHE paccMaTpH-
BaeTCs B MEPCHEKTHBHBIX METOJAX MPOMWIAKTHKY W JICYCHUS Pa3IMYHBIX 3aboneBanuii. KimHamdyeckue uc-
MBITAaHUSA ¥ SKCICPUMEHTEHI i1 Vitro, in vivo pacIIpIIIN TEKyllee TOHNMaHUe BaKHON POJIH, KOTOPYIO TPO-
OMOTHKHU UTPAIOT MPH 3a00JICBaHUSIX, CBSI3AHHBIX C MHKPOOMOMOM KHIIICYHUKA YeioBeka. Bo MHOTHX uccie-
JIOBaHHSIX OTMEYACTCS, YTO MPOOHOTHKH YYACTBYIOT B (POPMUPOBAHUM KUIICYHOH MUKPOOUOTHI, YTO MPUBO-
JUT K MOTEHIMaIbHOMY KOHTPOJIO TCUCHUS MHOXKECTBA 3a00JIeBaHMU KUIICYHHUKA M CONEHCTBYET 0O0IeMy
030POBJICHUIO. Y OeUTEIbHBIC TOKA3aTeILCTBA B MOJIB3Y HUCIIOIb30BAHUS MPOOHOTUKOB IIPH JICYCHUH TaKHX
3a00JIeBaHUH, CBS3aHHBIX C MUKPOOMOMOM KHIICYHHKA (ACCOIMMPOBAHHAS AMApes, XPOHHUYECKUE 3arophbl,
CHHIPOM Pa3pakeHHOTO KUILICYHUKA, KOJOPEKTAIBHBIN pak M pa3iIH4yHbIe paccTpoiicTBa QyHKIWH Kemy-
JIOYHO-KHIIEYHOTO TPaKTa) Kak aHTHOMOTUK. [IpoOMOTHKY TaKKe HUCIIONB3YIOTCS VIS JICUeHHs W Mpodrirak-
TUKU 3a00JICBaHUH, HE CBSI3aHHBIX C JKEIyIOYHO-KHIICYHBIM TPAKTOM, TaKUX KaK aTOMHYECKUN JECpPMATHT,
aJJIeprusi, CepACYHO-COCYAUCTHIC 3a00IeBaHNs, YPOreHUTAIbHBIC HHOEKIIUK U pakoBbie 3aboneBanus. OHa-
KO B 3THX CIIy4asX TOYHBIC MEXaHHM3MbI BO3JCHCTBHS MPOOMOTHKOB HEIOCTATOYHO M3YUCHBI M TPEOYIOT
JANbHENIINX HUCCIIEOBAHUN B 3TOM HaIlpaBiieHUM. Llenplo 1aHHOW CTaTh SBISAETCS aHAIU3 COBPEMEHHOM
JUTEPaTypbl O IPUMEHEHUH IPOOHOTUKOB B NPOGHIAKTUKE U JICUCHUH PA3IMYHBIX 3a00IeBaHUA.

Knrouesvie cnosa: mpoOMOTHKU, MUKPOOHOTA KHIICYHHUKA YEIOBEKa, MUKPOOHOM, MCIIOIb30BaHIE TIPOGHOTH-
KOB, Ou¢puno6akTepun, TaKTOOAIMIUIBI, KUIICYHbIE HH(PEKINH, TEPAeBTHIECKOE UCII0Ib30BaHNE POOHOTH-
KOB.

Bseoenue

[TpoOHOTHKY — 3TO )KUBBIC HEMATOI'€HHbIE MUKPOOPTaHU3MBI, KOTOPBIE IIPUMEHSIOTCS IS YTy UIICHUS
MHUKpOOHOTO OajaHca >KellylOoYHO-KHIIeuHOro TpakTa. OHM BKIIOYAIOT JPOXOKH BUaa Saccharomyces
boulardii nnu MmonoyHokucieie 6akrepun ponoB Lactobacillus n Bifidobacterium v McTIONb3yIOTCS KaK aue-
THYECKHE MPOIYKTHl M THIIEBbIe N00aBku [1]. OnHAKO OTMEUYEHO, YTO NMPOOMOTHYECKUE HperapaThl, Co-
CTOSIIIIME M3 MEPTBBIX KIETOK M UX META0OJINTOB, TAKKE MOTYT BBI3BIBATH OMOJIOTHYECKHUI OTBET, BO MHOTHX
Cllydasix aHaJOTHYHBIN TOMY, KOTOpPBIH HaOmogaeTcst y )KUBBIX KieTok. CieaoBaTenbHO, MPOOHOTHUKH, CO-
CTOSIIIME U3 KUBBIX MM MEPTBBIX KJIETOK M MX METa0OJIUTOB, MOTYT MIPaTh BAXKHYIO POJIb B MOAJCPKAHUH
3JI0POBBS M TIPEAOTBPAICHUH 3a00eBaHui X03s1Ha [2].

JokazaHo, 4To npoOUOTHKH 3PPEKTUBHBI MIPU PAINUYHBIX KIMHUYECKUX COCTOSHHUSAX — OT JCTCKOM
IMapey, HEKPOTH3UPYIOLIETO SHTEPOKONIUTA, JUAPEH, CBSI3aHHOM C MPUEMOM AaHTHOMOTHKOB, PELUANBHU-
pyromero konmuta Clostridium difficile, nadexunii Helicobacter pylori, BocnanuTeNbHBIX 3a00JI€BaHUA KH-
IIEYHUKA [0 Paka, XEHCKHX MOYETIOJNOBBIX W XUPYPTHUECKHX HMH(eKnui. Takke M3BECTHO, YTO IITaMM
Lactobacillus rhamnosus GG 61aroTBOpHO BIMSIET Ha KHIIEYHBIH IMMYHHTET, YBEJIMUUBAs KOJIMYECTBO [gA
U IPyTUX UMMYHOTJIOOYJIMHOB B CIM3HCTOI 000JI0YKe KUIIEYHHKA, OH CTUMYJIUPYET MECTHOE BBICBOOOXK 1€~
HHE HMHTEeP(EpOoHOB, YTO OOIerdaeT TPAaHCHOPTHUPOBKY AHTUTEHA K HIDKENIESKAlMM JHUM(OUIHBIM KIET-
kam [3].

[TpoOnoTHKM OKa3bIBaIOT CBOE OJArOTBOPHOE BIMSHUE Pa3IUHBIMU MEXaHU3MaMH, TAKUMH KaK CHU-
xeHne pH kueyHnka, yMEeHbIICHNE KOJOHU3AMN U WHBA3WU NAaTOTCHHBIMH OPTaHU3MaMH, a TaKKe H3Me-
HEHHEM UMMYHHOTO OTBETa X03suHa [4].

Cepus «buonorus. MeamuuHa. Meorpacusx». Ne 3(111)/2023 25



XK.C. BainryxuHa, A.E. XaceHoBa u ap.

Llenpro TaHHOWM CTAaTBU SIBISIETCS aHAIN3 COBPEMEHHOH JINTEpaTypbl O NPHUMEHEHUH NPOOMOTHUKOB B
MpoUIAKTHKE U JICUSHUH PA3IIMUHBIX 3200IeBaHHA.

Memoodwt u mamepuanvl

[IpoBenen ananu3 myOnmkamwii B 0a3ax maHHbBIX PubMed, Web of Science, Scopus, Elsevier 3a
MIOCTIEAHAE 5 JIET, UCTIONB3YS CIEAYIONNEe TEPMUHBL: «IIPOOHOTHKIY», «KMUKPOONOTa KUIICYHHIKA YEITOBEKAY,
«MHUKPOOHOM», «HCIIONB30BAHUE MPOOHOTHKOBY, «OHMPHIO0AKTEPHNY, «JIAKTOOALMILIBD, «KHIICYHBIE HH-
(dekuum», «TepaneBTHUYECKOE HKCIIOJB30BaHUE NPOOMOTHKOB». bbuUlo mnpoananm3upoBaHo Ooixee 100
Ty OJIMKAITAH, I 3TOro 0030pa oToOpaHo 45 craTtel, KOTOphIe BKIIOYAIH PaHIOMU3UPOBAHHEIC, CIETBIC U
HEMPEIB3AThIC UCCIICIOBAHMS.

Pezynomamut u 0b6cyscoenue

Ponv npodbuomuros 6 3abonesanusx, c8A3aHHBIX C MUKPOOUOMOM KUMEHHUKA Yel08eKa

[TpoOHOTHKY MTOCTOSIHHO MCHIOIB3YIOTCS IS YIIYYIIeHHsS TOMEeOoCcTa3a KAIIeYHNKa deioBeka. B pesyin-
TaTe KOJIMYECTBO BPEIHBIX OaKTepuii, KOTOPbIC HE MOTYT BBDKUTH B KHUCJIOH Cpejie, YMEHBIIIACTCS, a MOJIe3-
Hble 0aKTepuH, KOTOPHIE XOPOIIO PacTyT B TaKOW Cpejie, Pa3MHOMKAIOTCS, TEM CaMbIM ypaBHOBEIINBasl KH-
MIEYHYI0 MUKpoOwoTy [5]. B memom, MEUKpOOHMOM KHIIEYHHKA paboTaeT MOJOO0HO IHIOKPHHHOMY OpTaHy,
BbIpabaThIBAlOIEMy OHMOAKTHBHBIE META0OIUTHI, (PEpPMEHTHI WIIM HEOOJNbIINE MOJIEKYJIb, KOTOPbIE OKa3bl-
BaIOT BJIMSHUE HA MHOTHE (DYHKIUM OpPraHM3Ma XO03suHa. J{McOAKTepro3 KHUIICUYHUKA CBS3aH CO MHOTUMU
KHIIEYHBIME 3a00JIeBaHUSMH, BKJIIOYAs PA3JIMYHBIE BOCIAIHTEIbHBIE 3a00JI€BaHNS KHUIEYHUKA, CHHIPOM
pa3apaxXxeHHOTO KUIIEYHNUKA, XPOHHUECKUH 3a110p, OCMOTHYECKYIO TUapero, KOJIOpPEeKTaabHbIN pak u ap. [lo-
TEHIUAJIbHBIA MMATOTCHHBI MEXaHW3M JUCOAKTepruo3a KUIICYHHKA, CBSI3aHHOTO C KUIICYHBIMU 3a00jeBa-
HUSMU, BKJIIOYAaeT U3MEHEHHE COCTaBa KUIIEYHOH MUKPOOHMOTHI, a TaK)KE€ CUTHAIBHBIX MOJEKYJ, IMOITy4YeH-
HBIX U3 KUIIIEYHOH MUKPOOHOTHI [6].

[TockonbpKy MUKpPOOHBIE COOOIIECTBA KUIICYHUKA HE SBIISIOTCS TTOCTOSHHBIMHU H MOTYT OBITh H3MEHEHBI
pa3nuYHBIMA (paKTOpaMH, TAKUMH Kak 00pa3 JKWU3HU, TMeTa U aHTUOMOTHKH, TPOOHOTHKU MOTYT HUCIIOIB30-
BaThCA IS JIEUCHUS M MPOPIIAKTUKN PA3NUYHBIX KUIIEYHBIX PaccTpOHCTB. biarorBopHoe neicTBHE mpo-
OMOTHKOB M UX CBSI3b C KUIICUHBIMH 3a00JIEBAaHUSIMHU OBUTH TPOJACMOHCTPUPOBAHEI B Pa3IUYHBIX HCCIICIOBA-
HUAX (CM. Ta0IL.).

Tabnuna
Pe3ybTaThl KIMHHYECKOT0 HCCJIEI0BAHNUS BJIUSHUSI MPOOHOTHKOB
\ [Ipobuotuk Hroru nccienoBanus Cchlka
Antubuortux- Bacillus spp., Bruto BkioueHo TpuAuaTh TpU HccienoBaHus (6352 ydacTHHKA). [7]
accoumupo- |Bifidobacterium spp.,|Yepes 5 nueii—12 nenens HaOmoaenus yacrora AAJl B rpynme, npu-
BanHas mua- |Clostridium MeHSIomeH TpoOnoTHKH, coctaBmia 8 % (259/3232) mo cpaBHEHHIO C
pes (AAL)  |butyricum, 19 % (598/3120) B xoHTpONMBHOH TpymIie. Bricokas mo3a (> 5 Mmmm-
Lactobacilli spp., apaos KOE B nens) 6onee 3¢ dexrrBHa, deM HU3Kas 1032 MPOOHOTH-
Lactococcus spp., ka (<5 mmumapnos KOE B nens)
Leuconostoc
Cremoris,
Saccharomyces spp.
unu Streptococcus
Spp., OTIAEIBHO WK B
KOMOWHAIUN
Lactobacillus, Beo n3ydeno Tpunnarte nectb uccienoBaHui (9312 y4acTHHKOB). [8]
Saccharomyces, [Tpo6uoTtnkn cHmkamm gacrory AAJ] Ha 38 %. CrarucTniecku 3Ha-
Bifidobacterium, YIMOTO YBEJIMYCHUsS] HEXKEJIaTeNbHBIX SBICHUH B TPYyIIe, HPUHHU-
Streptococcus Maromiel IpoOHOTHKH, He HAOIIOIAI0Ch
Lactobacillus Anamm3 82 uccnenosanuit (12127 yuactaukoB), 11526 mereit (Bo3- [9]
rhamnosus GG pact < 18 met) u 412 B3pocubix. [IpogomKUTENFHOCTh TOCIUTAI3A-
Saccharomyces UM B CTallMOHApaxX B CPeJHEM ObLTa KOpode B TPYIIIE, IPUHIMAB-
boulardii Lactobacil- |1ieii mpoOHOTHKH, YeM B KOHTPOJIbHOM rpymme. He Ob110 0OHapyxe-
lus reuteri HO Pa3ju4uil MeXay IpylaMH y JIoJel ¢ quapeeil mpoaoJKUTeNb-
HOCTBIO > 14 nHei
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[Ipomonxenume TabmuI Bl

\ [IpobuoTnk Hrorn nccienoBanus Cchlika
Xpouuueckue |Bifidobacterium VY mojeii ¢ 3amopaMu BBISBICHO CHYKCHUE KOHIEHTparmu oudumo-| [10]
3a10psl lactis GCL2505 Oakrepuii, JaKTOOAIMIUT M yBEIWYEHHE KoimuecTBa Bacteroidetes.

Lactobacillus casei |[]obaBnenune Bifidobacterium lactis GCL2505 wmm Lactobacillus
B. lactis NCC2818 |casei yBenuuuBano KOHIEHTpauuio Oudunodakrepmii, omHako B.
VSL#3, L. paracasei, |lactis NCC2818 u MynbTH-IITaMMOBBIH Tipobnotuk VSL#3 He oka-
B. lactis DN-173010, |3pIBajil BAUSAHAS HA COCTAB MUKPOOHMOTHI KHIIEYHUKA. I OTIeIb-
B. lactis HNOI, HBIX IITAMMOB ITOKa3aHO HECKOJIPKO MEXaHW3MOB JEHCTBHSA, B TOM
L. reuteri DSM YHCIC MOIYJIALHUS KHIICYHOW MHKPOOHMOTHI M (hepPMEHTALUH, YIIyd-
17938, L. plantarum |1meHne cOCTOSTHUS HEPBHON M IMMYHHOU CUCTEM
LMG P-21021, B.
breve DSM 16604, B.
lactis LMG P-21384
Cunzpom Lactobacillus B uccnenosanue 6butn BritoueHsl 80 mammentoB ¢ CPK cpenneit u|  [11]
pasnmpaxeH- |rhamnosus Flora TSDKEJIOM CTEleHH, KOTOpble ObUTH PaHIOMH3UPOBAHBI IS IpHEMa
Horo kumed- |Active™ 19070-2, |cuHOnotukoB wim 1uiane6o B Teuenne § Henmesb. [Ipenapar u3 He-
nuka (CPK) |Lactobacillus CKOJIbKMX INTaMMOB OBLT CBS3aH CO 3HAYMTEIBHBIM YIIYYIICHHEM
acidophilus DSMZ  |cumnromoB y narenToB ¢ CPK 1 xoporo meperocwics
32418, Bifido-
bacterium lactis
DSMZ 32269,
Bifidobacterium
longum DSMZ
32946,
Bifidobacterium
bifidum DSMZ
32403 u ppykroonu-
rocaxapyisl
Bacillus coagulans |40 nannenTtos (18—65 ner) nponum CKpUHUHT ¥ ObUIH paHaoMusupo-|  [12]
LBSC [DSM17654] |BaHBI Ha 2 TpyMITEl: HHTEPBEHIMOHHYIO W IUTANEOO-TpyIiry. DHIO-
CKOTIHS BEPXHHUX OTJICJIOB KEITyTOYHO-KUIICYHOTO TPAKTa HE BBISIBH-
Ja KIMHAYECKOH pAa3HHIBI CIH3UCTOM OOOJOYKH JKEITyHOYHO-
KHUIIEYHOTO TpakTa Mexay obeumu rpynmnamu. I[IpoOuoTuk OBl
6e3omaceH 1 3(Q(HEeKTUBEH B 00JCTYCHUH OOIIUX MaTOPH3HOIOTHYC-
ckux cumntomos CPK
B.coagulans B uccnenosanun usyden 5531 namment ¢ CPK. B. coagulans okazan-|  [13]
L.plantarum Csl ONTUMAJBHBIM BHJOM MNPOOHOTHKOB JUISl YIIYYIIEHHS CKOPOCTH
L.acidophilus obneruenus cumntomoB CPK, a Takxke oOIIMX CUMITOMOB, Kak 00Jb
B )KMBOTE, B3JIyTHE U HaNpsDKEHUE XKHUBOTa. L.plantarum 3aHsn nep-
BOE MECTO IO YJIy4IIEHHWIO KadecTBa xu3HHM nanueHtoB ¢ CPK, Ho
6e3 Kakux-1100 CYIIECTBEHHBIX PA3JIMYMA 110 CPABHEHHUIO C APYTUMH
BUaMH TNPOOMOTHKOB Y TAIMEHTOB, NoiydaBmux L.acidophilus,
OBLTa caMasi HM3Kas 9acTOTa HEeXKEIaTeNbHBIX sABleHnid. He 6pu10 00-
Hapy’>KEHO CYIIECTBEHHBIX DPa3NYNil MEXAYy yJaCTHUKAMH, IPUHH-
MAaBIIMMH pa3HBIC 036l MPOOHOTHKOB BO BCEX MCXOMaX, B TO BpeMs
KaK MPOJOJDKUTENBHOCTh JICYEHUS MOXKET 3HAUMTENbHO BIMATH Ha
3¢ HEeKTHBHOCT AEHCTBHUS POOMOTHUKOB B 00JIETYeHUHN OOIH B )KUBO-
T
DyHKIHO- Lactobacillus Hccnenosano 702 pebenka B Bo3pacte oT 4 mo0 18 met, 506 ¢ dynk-| [14]
HalbHbIe pac- [rhamnosus GG Lac- |unoHaneHON Oonblo B kuBote. [Ipumenenue Lactobacillus reuteri
CTpoOMCTBa tobacillus reuteri DSM 17938 He3HaYUTENBHO CHIDKAJIO MHTEHCUBHOCTH 00 y 0O0JIb-
s)kenynouno- |DSM 17938 HBIX JIETEH
KMIIEYHOrO  |Bacillus subtilis ParnoMusupoBaHHOe JBOWHOE clienoe Twiarie0o-KoHTpoimpyemoe|  [15]
TpakTa BS50 napajuielIbHOe KIIMHUYECKOE UCCIeIOBaHUE 76 B3pOCIHbIX MOKa3ajo,
YTO TpHEM NHIIEBHIX 100aBoKk B Komuuecte 2 X 10° KOE Bacillus
subtilis BS50 B neHp SBISETCSA XOPOIIO MEPEHOCUMOI 1 06e30macHOM
JUTsE 00JIeTYEHUS JKEITy TOYHO-KHUIICYHBIX CHMIITOMOB Y 00CIIeIyeMbIX
Cepus «buonorus. MeamuuHa. Meorpacusx». Ne 3(111)/2023 27
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OKoOHYaHUE TAaOIHIlBI

\

[Ipobuotnk

HUtoru uccienoBanus

Cchuika

Konopexk-
TaJbHBIA paK
(KPK)

L. acidophilus
KLDS1.0901

W3zydeno Biusuue Ha nponudeparmio kietok HT-29, Caco-2 u IEC-
6, a Takke MexaHW3M amonrto3a kietok HT-29 mpu obpabotke L.
acidophilus KLDS1.0901. beio nposepeno 1133 muddepenuunansao
9KCIPECCUPYEMBIX I'€Ha, B TOM uucie 531 reH ¢ MOBBIIIEHHOH pery-
nsmwer m 602 reHa ¢ OHWKEHHOHN perymsanueil. Pesynsratel cBupe-
TENBCTBYIOT O TOM, 4TO L. acidophilus KL DS1.0901 moTeHImamsHO
MOJKET OBITh MCIOJNB30BaH IMpH pa3paboTKe HOBOTO THIA (PYHKIIHO-
HAJIBHBIX MMUIIEBBIX NPOIYKTOB IS JISUSHHUSI paKa TOJICTON KUIIKU

[16]

Lactobacillus
acidophilus CICC
6074

Benok S-cnost Lactobacillus acidophilus CICC 6074 B mo3ax 0, 25, 50
u 100 Mr/m 3HaYUTEABHO MOAABJUT mposudepanuio kinerok HT-29.
Knetku, oOpabotanHble OEIKOM S-CI0s, TTOKA3alu XapaKTCPHBIC H3-
MCHCHHS alroINTo3a, BKIOYas KOHIACHCAIIMIO XpOMAaTHHA, parMeHTa-
ITUIO SI/Ipa, BAKYOJIH U JIp.

[17]

Lactobacillus
\plantarum NCU116
L. lactis

L. rhamnosus GG L.

B 0030pe aHanmu3upyrOTCA HCIEI0BAHUS O II0JIb3€ IPOOUOTHKOB IIPH
JICYCHNU TSDKEIBIX SKEeNyJOYHO-KUIIEYHBIX 3a00JIeBaHHMH, B TOM
gucine KPP. Iokaszano, uro pox Lactobacillus sisnsercs HanOonee
MIMPOKO MCIIOIBb3YEMbIM IPOOHOTHKOM

[18]

acidophilus
Lactobacillus
kefiri LKFO1
Bifidobacterium
Streptococcus
Saccharomyces
boulardii

Hcceneoosanus na moluiax

JIam6mmo3  |Lactobacillus [MpoGuoTtnyeckuit mramm Lactobacillus johnsonii CNCM 1-4884|  [19]
johnsonii CNCM I- |mposBIseT aKTUBHOCTh MPOTHB JIAMOIUIL in Vitro M in vivo Ha MBIIIH-
4884 HOW Mozenu nsiMOnuno3sa. IlltamMm Xopomo aganTHpoBaH K KeTyHod-
HO-KHUIIEYHOH CpeZie M MOKET ObITh 0€301acHO WCIOJIB30BaH B IIPO-
OHOTHYECKHX MpenapaTax
Oorcupenue

Kumeynas MI/IKpOGI/IOTa B3aHMOILeI71CTByeT C JMUTCIIUAJIBHBIMU KJIICTKaMU KUIICYHHKa HOCPEICTBOM
HECKOJBKMX MEXaHM3MOB, B TOM UYHCIIE Yepe3 BBIPa0OTKY KOHEUHBIX MPOAYKTOB MeTaboiM3Ma, TaKuX Kak
KOPOTKOIICTIOYEeYHbIE JKUPHBIE KUCIOTHl (OCHOBHOW HCTOYHUK DHEPTHU SIUTENUANBHBIX KJIETOK TOJICTOU
KHIIIKH), HAI[pUMeEP, areraT (MpeaIeCTBeHHNK CHHTE3a XOJECTEPHHA W KUPHBIX KUCIIOT), OyTHupar (pocT u
g depeHIpoBKa KIIETOK, 3aIIUINACT OT 0KUPEHUS) U IPOMMOHAT (CyOCTpaT AJisl TIIOKOHEOTeHe3a, CHUKa-
eT cuHTe3 XoyiecTeprHa). CymecTByeT MeTabonnveckas CUHEPrus MexAy OaKkTepHalbHBIM COOOIIECTBOM
U cO37aHus (PU3UOIOTHYECKUX OTHOIICHHH C KIETKaMH XO35fWHA, HapylIeHHe Peryisanuu (GU3noIorude-
CKOTO U OMOXHMHUYECKOTO B3aUMOJIEHCTBUS MEXKAY XO3SIMHOM M KHIIEYHOH MUKPOOMOTON MPUBOIUT K OKH-
pennto. JloNONHEHHE IWETHl C BBICOKHM COAEpKaHMEM XHUpPOB ¢ Lactobacillus paracasei F19 n
Bifidobacterium lactis, moka3ano, 9T0 OHU TOBBIIIAIOT IKCIPECCHIO (PaKTOpPa AJAMUIIOIUTOB U CHUYKAIOT YPOB-
HU TPUAIIITIUIEPUIOB B CRIBOPOTKE KPOBH, YMEHBIIIAs OTIIOKEHHE XKHUpa B ieueHu [20].

HccnenoBanue posn mpoOMOTHKA B MHUIIEBOM OXHMPEHUHW y MBIIIEH MOKa3ajo, 4ro nocie 10 Hemenb
TUETHYECKOTO BMEIIATEeNbCTBA C HCIIONb30BaHUEeM L. rhamnosus JL1 Macca Tena B 3KCIepUMEHTaIbHOU
rpymme Obuta 3HauuTeNnsHO HIKe (p < 0,05). bnoxuMudecknii aHAIN3 CBIBOPOTKU KPOBH ITOKA3all, 9TO CO-
nepxanue TC, TI" u XC JIITHII y mprueit rpynmst JL1 6p110 3HauuTensHO cHmxeHo (p < 0,05). I'uctonoru-
YecKrne M300paKeHUs MeUYeHH MBIIECH MOKa3aud, 4TO JEHCTBUE JMIUAOB CIIOCOOCTBOBAJIO CHM)KEHHIO IO-
BpPEXICHMS ITEUECHOYHBIX KIeToK. [locie auermaeckoro BMemaTenbeTa ¢ L. rhamnosus JL1 KOHIIEHTpaIus
YKCYCHOH, MIPOIIMOHOBON M MaciSTHON KHCIIOT Oblla 3HAYUTENBHO yBenudeHa [21].

Amonuyeckuil depmamum u aniepeusl

TouHblli MexaHW3M NEHCTBUS MPOOMOTHUKOB IS JIEYEHHS aTOMUYECKOTrO JepMaTHUTa HEJ0CTATOYHO
M3YYeH, MPEANOoiaraeTcs, 4ro 5TO CBA3aHO C WMMYHOMOIYJUPYIOMMMH 3(¢deKTaMid MPOOHOTHIECKIX
CpeJCTB.

28 BecTHuk KaparaHguHckoro yHuBepcuteTta



Ponb npob1oTrKoB B NPOUNaKTUKeE 1 NedeHnn 3abonesaHuii

MHOroneHTpoBoe PpaHIOMU3UPOBAaHHOE IUIALE00-KOHTPOIUpYEMOe HcciienoBaHne 3(dekTuBHOCTH
npoOMoTHYeCKOoro mpenapara, Brimouaromero Lactobacillus rhamnosus LOCK 0900, Lactobacillus
rhamnosus LOCK 0908 u Lactobacillus casei LOCK 0918, y nereii B Bozpacte 10 2 net (151 pebeHok) ¢
aTONMYECKUM JIEPMaTUTOM U ajjieprueil Ha OeJIOK KOpOBBEIO MOJIOKA ITOKAa3aj0 YMEHbLIEHHE CHMITOMOB
aTOIMYECKoro aepmaruta. [IponeHr nerei, y KOTophelx HaOI04aI0Ch YIydlleHne, ObUl 3HAYUTENbHO BBILIE
B TPyIINE, IPMHUMABIIIEH TPOOHOTHKY (cyTouHas no3a 10° Gakrepuit), yem B Tpymme miane6o. [IpoGuoTuku
WHAYIHUPOBAIN YJIy4lIEHHE B OCHOBHOM Y AETel, CCHCHOMIN3UPOBAHHBIX K aJUIEpreHaM, HO 3TOT IOJI0XKHU-
TenbHBIA d(PdexT He Habmomancs depe3 9 MecsmeB. Pe3ymbTaThl mokasainu, 9TO CMECh MPOOHOTHUECKHX
LITAMMOB TI0JI€3HA I JIETe ¢ aTOMMYecKUM JepMaTUTOM U ajIeprueil, oqHako HeoOXOaUMBI JalbHeHIre
WCCIIEIOBAHUS 715 OLIEHKHU BIMSHHUS MPOOMOTHUKOB Ha pa3BUTHE HIMMYHHOM TOJEepaHTHOCTH [22].

OddexruBrocts Lactobacillus rhamnosus GG B coueTannu ¢ 6€3MOJI0YHON TUETON ObLITa NCCIIeJOBaHA
y HaLMEeHTOB C ajulepruell Ha OeJIOK KOPOBBEro MOJIOKA B PE3yJIbTaTe MHOI'OLEHTPOBOI'O MPOCIIEKTUBHOIO
uccnenoBanus nerert (0—12 mecsues). MnageHIbl SKCIEPUMEHTAIBHON TPYIIBI (48 MialeHIeB) MomyJyain
nMeTy 6e3 comepikaHns Gelka KOPOBBEro MONOKA H mepopabHo exenneBHo 1x10° KOE/LGG, a B rpymie
miane6o — 0e3MOoIouHyI0 nueTy W 1uianebo (52 muanenra). MaTepu BceX MAIMEHTOB, HAXOISANTUXCS Ha
TPYyAHOM BCKapMJIMBAaHUH, ObLIN NepeBeleHbl Ha 0€3MOJIOYHYIO JHETy, M BCEM IMallMeHTaM, KOTOPBIX KOp-
MIJIM CMECAMH, IIpeJylarajach CMeCh C BRICOKMM COZep)KaHueM ruzapoiusarta. [locne 4 Henens queTndecko-
ro NUTAaHMS y MJIaJEHIEB, IPUHUMABIINX TPOONOTUKH, HAOIIOAAJIOCH CTATUCTUYECKH 3HAYMMOE YIIydllIeHUE
CHUMIITOMOB KpPOBSIHUCTOTO CTyJIa, TUapeu, OecrokoicTBa 1 B3ayTHs xkuBoTa (p < 0,001), cnusucroro crymna
(» = 0,038) u pBotsl (p = 0,034), onHaKo He HAOMIOAATIOCH CYIIECTBEHHOTO YIYUIICHHUS IPU 00X B KHBOTE
(p = 0,325), 3anopax (p = 0,917) u nepmarute (p = 0,071) [23].

HccnenoBanne BAMSHUS MPUMEHEHUS MPOOMOTHKOB Tociie poaoB (1320 yJacTHHKORB) Ha MPOQPUITAKTH-
Ky M Jle4eHHe JeTCKOW acTMbl M aTONMYECKHX pacCTPOWCTB IIOKa3ajo, YTO paHHEe NpPUMEHEHHE
Lactobacillus rhamnosus GG (LGQG) npuBoANIIO K CHIKEHHUIO KyMYJISITHBHOTO TIOKa3aTels 3a00JIeBaeMOCTH
actMoi. Taxxe aBTOpaMm NIPOJEMOHCTPUPOBAHO, YTO CMEIIaHHBbIC WTaMMbl Lactobacillus paracasei u
Lactobacillus fermentum cnocoOCTBYIOT KIMHUYECKOMY YIIYUIICHHIO JICTSH C aCTMOM, B TO BpeMsl KaK MpHU
ucnonb3oBanuu cmecu Ligilactobacillus salivarius n Bifidobacterium breve nabmoganock 3HauYMTEIbHOE
CHIDKEHHUE YaCTOTHI 000CTpEeHMIA acTMBI [24].

Hyvimynumem

[lepopansHoe BBenenue Lacticaseibacillus rhamnosus CRL1505 MomgynupyeT BpOXKIEHHBIH MPOTHBO-
BUPYCHBII MMMYHHBI OTBET y HOBOPOXKICHHBIX MBIILIEH, MOBBIMIAS YCTOHYMBOCTH K PECHHPATOPHO-
cUHIUTHANRHON BUpycHOUM mHPeKnr (RSV). [IpodnoTnk akTUBHPOBAT adbBEOJIIpHBIC Makpodaru u ycu-
JUBaN UX crocoOHOCTh npoayupoBaTh nHTepdeponsl I tuna (IFNs) u IFN-y B otBer Ha RSV-undexuunio
[25]. Takxe mOKa3aHO, YTO B paHHEM BO3pacTe BBeACHUE MPOOMOTHUKOB MOXKET BIHSTH HA KHIICYHYIO MUK-
pOOHOTY U CBsI3aHHBIE C KUIIEYHUKOM MMMYHHBbIE KieTku. Ha MplmmHONM Monenu BBeneHue (pepMeHTHpO-
BaHHOTO MOJIOKA, coaepxatiero L. casei DN-114001, maTepsiM B iepro]; KOPMIICHUS TPYIBIO U UX TTIOTOMCT-
BY TIOCJI€ OTIYYEHHUS OT IPyIW MOJOKUTEIBHO YIyYIIaNo KUIIEYHYI0 MHKPOOHOTY M CTUMYJIHUPOBAIIO HE-
cnenudpuyecKue IMMYHHBIE KJIETKH, Takue Kak [gA+ kietku, makpodaru u DCs [26].

MexaHU3MBI TEUCTBHS MPOOUOTHUKOB OOBACHSIOTCS YIyUIICHHEM OaphbepHON (PYHKITMH M UMMYHHUTETA
3a cyueT JACHCTBHS KJIETOYHBIX KOMIIOHEHTOB ((aresuivH, JMIIONOIUCAXapHu, JHUIOTEHXOEBYIO KHCIOTY,
NENTUAOTINKAH U T.[.) U MeTaboNnTOB (YKCyCHAasi KHCJIOTa U Ap.) NPOOUOTHKOB. L. casei yBennuuBal ak-
THUBHOCTh €CTECTBEHHBIX KJIETOK-KHJUIEPOB JIETKHX, M BbIpaOOTKa MHTepisielikuHa-12 Oblia yBenudeHa Ha
MBILIIHHOW MOZENN BUPYCHOM MH(EKINU Irpuna. B MBIIIMHOW MOJen quapeu, CBI3aHHOW C MPUEMOM aH-
TUOMOTUKOB KIMHAaMuuuHa, C. butyricum CHWXaN YPOBEHb BOCHAJIHUTEIBHBIX IUTOKMHOB U OEIKOB, CBS-
3aHHBIX C KHIIEYHBIM OapbepoM, Takux kak 1L-6, [FN-y, mynuH-2 B ToncTol kumike. JlakroOanumis! yBenm-
YUBAJIM PETYJATOPHbIE T-KIETKH C JIydllleld BBKMBAEMOCTBIO B MBIIIMHON MOJEIN CHUHETHOWHON ITHEBMO-
HUM [27]. DTH NaHHBIE CBUACTENBCTBYIOT O TOM, YTO MPOOMOTHKU MOTYT MOIYJUPOBATh PEAKLUIO OpraHu3-
Ma XO03s5IMHa U NPeAO0TBpAILaTh CUCTEMHOE BOCHAJICHHE.

Cepoeurno-cocyoucmoie 3a0071e8aHU

Bonbiioe xonuuecTBO JAaHHBIX YKa3bIBAC€T HA TO, YTO KHUINEYHBIH MHUKPOOMOM M METa0OJIHMTHI BHOCST
BaXHBIH BKJIaJ B IPOIPECCUPOBAHUE CEPIACYHO-COCYIAUCTHIX 3abosieBanuidl. B wuccnenoBanum Zuoetal
CO00MIANIOCH, YTO (GUOPHIIIAINS TPEICEPAU CBsA3aHa ¢ HapyIeHneM MHKPOdIopsl kumednuka. [Ipu sTom
OTMeYaeTcs, 4T0 IUCOMO03 KHUIIEYHOW MHUKPOOMOTHI YK€ MMENl MECTO Ha JIETKHX CTaausaxX (UOPHLIIIUHN
npeacepauit [28].
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3HaYUTENbHBIC PA3INUus B OaKTEepHAIBHOM COCTaBE TaKKe OOHAPYKEHBI Y IMAIMEHTOB C XPOHHYECKOM
CepJICUYHON HEJIOCTaTOYHOCTHIO, Y KOTOPBIX HaOIIOAanoch MOBBIMIEHUE YPOBHSA Ruminococcus gnavus n
CHIDKEHUE YPOBHS F. prausnitzii [29].

UccnenoBanne, B KOTOpoM 15 MyXYHH ¢ UIIEMHYECKON OOJE3HBIO Cepila, MPUHUMABIINE MIECTh He-
nenb Lactobacillus plantarum 299y, oka3ajao HE TOJIBKO yIIydIIeHHe (PYHKIIMH 3HIOTEIHS COCYAOB, HO U
3HAYUTEJILHOE ITPOTUBOBOCHAIUTEIILHOE JiciicTBHE TpoouoTHKa [30].

Moludi et al. uccnenoBanu MPOTUBOBOCHANUTENBHBIC W aHTUeNpeccuBHbIe 3 dexTsl Lactobacillus
Rhamnosus G, oTepHO U B KOMOMHAITHH € MPEOMOTUKOM HMHYJIWHOM Yy TAITUEHTOB C MIIEMUYIECKON Ooes-
Hbl0 cepaua. [lokazano, uto coBmectHoe npuMmenenue LGG u nHysMHA B TeUeHHE 8 HeZenb OKa3bIBajio Oia-
TOTBOPHOE BJIMSHUE HA MIOKA3aTeNH JIEPEeCCUH, TPEBOr'M U BocraneHus [31].

Kak W3BECTHO, OKHCIHMTENBHBIN CTpECC WUTPaeT OMpPEIEeNIEHHYI0 pOJb B BO3HHUKHOBEHHUH CepIEUHO-
COCYIHUCTBIX 3a00JIeBaHUI M aTepoCKiIepo3a, Tak kKak aktuBHas (opma kucimopona (ADK) momudummpyer
oenxu, sunuael, JTHK, apyrue ¢opmer xucnopoga. OcHoBoi mctouHuk oOpazoBanusa ADPK — kxomruiekc
HAJI®H-okcuaa3a. MHorue HCCICHOBAHHS ITOKAa3add, YTO MPOOHOTHKH 00Jagar0T aHTHOKCHIAHTHBIMU
CBOMCTBaMH W CIIOCOOHBI CHIXKATh AericTpre komruiekca HAJI®OH-okcuaassr [32].

Ypocenumanovnuvle ungexyuu

N3BecTHO, YTO MPOOHOTHKH OKa3bIBaIOT MPO(HIaKTHUECKOE NeCTBUE MPOTHB MH()EKIUH MOYEBBIBO-
msmux myteit (MMIT) [33]. MccnenoBanus mokasaiy, 4To JISYSHHE TelleM MOJIOYHOW KHCIIOTHI MOYKET MTOBBI-
CHUTh YCTOMYUBOCTH K ypoIaToreHam, npenoTspamnias Heo0X0AMMOCTh aHTUOMOTUKONPODUIIAKTHKH PELHIU-
BUpYROIIUX ypouH(pekuuii [34]. Pe3ynpTaThl pa3auyuHbBIX HCCICIOBAHMI MOKA3BIBAIOT, YTO JIAKTOOAIMILIBI
BBIPa0aTHIBAIOT MOJIOYHYIO KHCJIOTY, KOTopas cHikaeT pH Biaramumia, TeM caMbIM IpeIOTBpaIias pocT
npyrux Oakrepuit [35].

Mpodunaktuka MUMII nmpobuoTnkamu y AeTedl ¢ JUAarHOCTHPOBAHHBIM OCTPBIM TNHEIOHEPPUTOM
nokasana, 4yro 4actota peuuausoB VIMII B rpynme, npuHuMaBmield npoOuoTuku, cocrtaBuna 8,2 %, 4to
OBUTO 3HAYMTENBHO HIDKE, YeM B rpymme 6e3 mpodmraktuku (20,6 %) u JocTOBEepHO HE OTIMYANIAch B
rpynme, npuHuMmapmer antuOuoTHKH (10,0 %). ABTOpHl OTMedaloT 3()(EKTUBHOCTH MPUMEHEHUS
MpoOMOTHKOB y JIeTel paHHEro Bo3pacTa ¢ nueaoHeppuTom [36].

O} dexTHBHOCTS MPOOMOTUKOB B CHIDKEHUH PUCKA PELUANBA YPOUH(EKINH Yy NeTeil ¢ HOpMaIbHBIMH
MOYEBBIMH ITyTSIMU TOCIe MepBoro snu3oaa ¢pedpmabHoit UMII takke otmeuatoT Sadeghi-Bojd et al. [37].

Mestrovi¢ Popovi¢ et al. 0oTMeHalOT COKpallleHHE 4YHCIa JMXOPaJOuyHBIX IHEHW Iocje Havajia
AHTHOMOTHUKOTEPANIUU U OTCYTCTBHE penuauBoB ¢edpminbHoii UMII B TeueHne 6 MecsieB mocie nepuoja
HaOIIO/ICHHS B TPYTIE JIeTel, MPUHUMABIINX MPOOHOTHKU. ABTOPBI CYUTAIOT, YTO MPOOHMOTHKH MOTYT OBITH
oJIe3HbI Jist o0sieryeHust cumntomMoB UMIT u ee npodunaktuku [38].

Paxosvie 3abonesanus

B 00630pe, npoeenenHoM Bedada et al., onuchIBaeTCsl MPOTUBOOIYXO0JIEBbIH 3PGEKT KUBBIX M HHAKTH-
BUPOBAHHBIX MTPOOMOTUKOB, & TAKXKE WX KIETOYHBIX KOMIIOHEHTOB U MPOAYKTOB MeTaboiu3ma. ABTOPHI OT-
MEYaloT, YTO MPOOMOTHKHU TOJIE3HBI Ul YCTPaHEHUs] pUCKa pa3iIM4YHBIX BUIOB paka U obecredeHus: 6e30-
MACHOCTH CYIIECTBYIOIIEH XUMHUOTEPAIINH, JIy9eBOM Tepanuy U XUPYPTru4ecKOro BMENIaTelbhCTBa C HE3HA-
YUTENBHBIMA TOO0OYHBIME d(pdekTtamu. bonee Toro, r3dpdexTuBHAS MPOPUITAKTHKA U JICUCHHE Pa3THIHBIX
THUIIOB PaKa CBS3aHbI C IPOOUOTHYECKUMU IITAMMaMU OakTepuil Wim rpuOKOB, 1030H MPOOHOTHKA U BpeMe-
HeM Bo3zfercTBus [39].

MoiogHOKHUCITbIE OaKTEPHH COCTABISIIOT OCHOBHYIO 9aCTh MUKPOOHMOMa KHUIIIEYHHUKA, OJHAKO POJIb, KO-
TOPYIO OHU UI'PAIOT B JICUCHUH paKa, U3ydeHa i OTAENbHBIX ITaMmMoB [40].

HexoTtopsle uccienoBanus OKa3aid, YTO MOJOYHOKHCIBIE OakTepun o0nanaroT GpyHKIue HHruoupo-
BaHUS PAKOBBIX KIETOK Oyiarojaps TakuM aKTHBHBIM BEIIECTBaM, KaK BHEKIJICTOUYHBIE TOIHCAXapUIbI, TTeTI-
TUJOTJIINKAH, HyKJICHHOBBIE KUCIOTHI, 0aKTepUOIMHEI U Oeslok S-cios [41, 42].

AHnanu3 nmaHHbIX 2621 marnueHtoB (21 uccinemoBaHUe) MOKa3al, 4TO MPUEM MPOOMOTHUKOB YIIyYIIAeT
orpeieNieHHble T000YHbIe d(D(PEKTHI KelTyT0UHO-KUIIIEYHOTO TPAKTA TOCIe TOTYYeHHS XUMHUO- W/HUITH JTyde-
BoH Tepammu [43].

MukpoOruoM KHIICYHUKA TaKKe MOXKET MOJYJIMPOBaTh BHYTPHOIYXOJIEBbII MUKPOOHMOM, M 3TH HU3Me-
HEHUS MOTYT OBITh YaCTUYHO BBI3BaHBI MPSAMBIM IIEPEHOCOM KHIIIEYHBIX OaKTepwii, HO, 4TOo Ooyiee Ba)KHO,
MOTYT OBITh JOCTUTHYTHI IIyTeM N3MEHEHHS BHY TPHOIYXO0JIEBOT'O OaKTepHaIBHOTO cocTaBa [44].

Ilepcnekmugnl npumeHenus NPOOUOMUKOS

IlocnenHue naHHbIE HEABHUX MCCIEAOBAaHUI CBHICTEIBCTBYIOT O BO3MOYKHOM IIHPOKOM CIIEKTPE IO-
JIe3HBIX 3P PeKToB MPoOHOTHKOB. [loTeHnManpHOE OyayIee MpUMEeHEHUs TPOONOTHKOB BKIIFOUAET KOHTPOJIb
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BOCIAJIUTEIILHBIX 3a00JIEBaHUM, JICUCHHE B IPOGUIaKTUKY ajuiepruu [22, 23], npodunakTtuky paka [39-43],
CTUMYJHMpPOBaHHE UMMYHHTETa [25-27] W CHW)KEHHE YacTOThl pecHUpaTOpHBIX 3aboneBanuit [45]. Takue
3¢ ekt MOTaM OBl ONpaBAaTh JOOABICHHUE HE OJHOrO, a MOTEHI[MAILHO HECKOJIBKHX MPOOUOTHUKOB K
00BIYHO YMOTPeOIsIeMBIM MPOAYKTAM MUTAHUSA, YTO MOTJIO OBl IPHHECTH TI0JIB3Yy 3A0POBBI0 BCETO Hacele-
HUSL.

[TpoOuoTuKHM TakKe MOTYT OBITh MMOJIE3HBI TIPH JICYCHUH U NPOPHUIAKTHKE MHOTHX BOCIIAJIMTEIbHBIX 3a-
00JIeBaHUI JKEITYA0YHO-KUIIIEYHOTO TpakTa [7—19]. Busl OakTepuli CUIBHO Pa3iiMyaroTcs 0 aKTHBHOCTH U
BITOJIHE BEPOSITHO, YTO M3MEHEHHUE CPeabl OOMTaHNS MUKPOOHOTHI B YK€y JOYHO-KHAIIIEYHOM TPAKTe C TIOMO-
LIbI0 TPOOMOTUKOB MOKET MOAYJIMPOBATh BOCTIAUTENLHBIN MpOIIECC.

N3BecTHO, YTO MOJIOYHOKHUCIIBIE OAKTEPUH OKa3bIBAIOT MIUPOKUI CHEKTP BO3JCHCTBHS Ha UMMYHHYIO
cucreMy. OHH MOTYT OKa3bIBaTh 00Ilee MMMYHOCTUMYJIHPYIOIIee JAeHCTBUE, KOTOPOE BKIIIOYAET YCHIIEHUE
(harommmrapHO (GYHKIIMHA, TO €CTh HEHTPO(HUIOB, MOHOITUTOB, MakKpodaroB M €CTECTBCHHBIX KJIICTOK-
KILiepoB [26].

Baxnouenue

ITo Mepe oTKpBITHS WK pa3pabOTKH OOJBIIET0 KOJWYECTBa MPOONOTHYECKUX MpenapaToB W HaKOIIIe-
HUS JJAaHHBIX BIIOJHE BEPOSATHO, YTO OHU MOTYT OBITh UCIIOJIB30BAHBI IS JICYCHUS U TPOPUIAKTUKA JIPYTHX
MH(pEKIMOHHBIX paccTporcTB. OTHAKO HEBO3MOXHO MEPEOICHUTh BAXKHOCTh THIATEIBHO MPOBEJICHHBIX ILI1a-
11e00-KOHTPOINPYEMBIX HCCIEIOBAHUN TSI TOKYMEHTUPOBAHUS MHANBUAIYaTbHON 3((EKTUBHOCTH KaXKIO0TO
KOHKPETHOTO OpraHu3Ma JJIs KaKJOro MOTeHINAIBHOI0 KIMHUYECKOro npuMeHnenus. [IpobuoTuku ciemyer
Ha3HaYaTh TOJILKO HA OCHOBE yOEIUTEIbHBIX HAYYHBIX JJOKA3aTEeIbCTB. TaKkue TOKa3aTeNIbCTBA JODKHBI YKa-
3bIBaTh Ha OCTOPOXHOE, IIpeJHaMepeHHOe J0OaBICHNE KIIMHUYECKH JOKAa3aHHBIX MPOOMOTHKOB B OOBIYHO
oTpebsieMble HUIIEBIE MTPOAYKTHI, YTOOBI TOTPEOUTENH MOTJIH H3BJIEKATh MOJIB3Y U3 3TUX OPTaHU3MOB.

Takum 006pa3oM, aHaJIU3 TUTEPATYPHBIX UCTOYHHUKOB IMOKa3al, YTO HCCIENI0BAaHM, B KOTOPBIX OLEHH-
Bajlach MUKPOOHMOTa KUIIEYHNKA TIOCTIe TIpreMa MTPOOHOTHKOB, HMEIOT MHOTOOOECTIAIOIINE PE3yIbTATHI B Jie-
yernn 3a0oseBanuii. [loaToMy mpoOHOTHKH MOTYT OBITH PEKOMEHIIOBAaHBI B KA4€CTBE MOTEHIIMAIBHBIX Pe-
LICHUH U1 TpOoQUITaKTUKH | JIeYeHHUs 3a00JIeBaHUH, CBSA3aHHBIX ¢ MUKPOOMOMOM KHIIEYHHKA YeJIOBEKa.
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IIpoOuoTuKTEPAIH aypyaapabl aJAbIH ATy ’KIHe eMjaey/ae aJaTbIH pPeJi

baktepuslap MEH aIlIBITKbl CaHbIPAayKY/IaKTapbIHAH TYPAThIH MPOOMOTHKTEp aJaM JEeHCAYJIBIFbIHA Tai1aibl
GoubIl TaOBLIATHIH MHUKpOOpranusmaep. by MHKpoopraHM3MAepAiH Keitbipeynepi cenbecyIinik KapbiM-
KaThIHACTA OMIp CYPETiH aJaMHBIH KaJbIOTHI ilIeK MHKPOOMOTACHIHBIH OeiriH Kypaiimel. Kasipri kesme
NPOOUOTHKAJIBIK MUKPOOPTaHU3MIEP KAapKBIHIBI 3ePTTENIyJC JKOHE ONapibl KOJJaHy OpPTYPJi aypynaplblH
QIJIBIH aTyMEH eMJICyiH MEePCIeKTUBAIBIK dMiCTepiHAe KOJIaHy KapacTeIpbliyaa. KIMHHKaNIbIK CBIHAKTap
MeH in vitro, in vivo ToxipubeIepi aaM imek MUKpoOHOMackIMEH OaiilIaHBICTHI aypyJiapaa MpoOHOTHKTEPIIH
MaHBI3/IbI POJT aTKAPaThIHBI Typajbl Ka3ipri TYCIHIKTI KeHeiTTi. Kenreren 3epTreyiep npoOHOTHKTEpAIH iIIeK
MHUKpPOOHMOTACHIHBIH TY31TyiHE KaThICATHIHBIH aTal OTTi, Oy Oipranail ilex aypyiapbIHbIH aFbIMBIH BIKTHMAaI
Oakputayra OKeJell JKOHE JKaIlbl CAaybIKTBIPYyFa bIKMAl eTeli. Apajac il eTy, CO3bUIMAaibl il KaTy,
TITIPKCHIeH iLIeK CHHIAPOMBI, KOJOPEKTaIbIbl KaTepii iCiK JKOHE acKa3aH—illIeK >KONIAPbIHBIH opTYpJii
OY3BUIBICTAphl CHAKTHI IMEK MHKPOOMOMAchIHA OalIaHBICTBI aypyJiapAbl eMIeyle aHTHOMOTHK peTiHAe
MPOOUOTUKTEPAL KOJIJaHy OCBIHBIH adieni. COHBIMEH KaTap NPOOHOTHKTEP aTOMMUSIIBIK IEPMATUT, aJUIePTHs,
KYPEK-KaH TaMBbIpJapbl aypylapbl, 30p-KbIHBIC MH(EKIMIIAphl JKOHE KaTepii iCiK CHAKTBI ac KOPBITY
JKOIBIMEH OaillaHbICTBl eMec aypyJapibl eMIey JKOHE alIblH aly YIIiH KoJaHbUIagsl. Bipak oChI
Karaailmapaa npoOHOTUKTEP/iH HAKThI dCep €Ty MEXaHHW3MIEpi JKaKChl 3epPTTEIMEreHIIKTeH Oyl OarbITTa
KOCBIMIIIA 3EpTTEYJIep KYPrizy KaxkeT. MakanaHblH MakKcaTbl — OpPTYPJIi aypyJIapIblH aJIAbIH aly JKOHE
eMzey e NpOOUOTUKTEP/Il KOJIIaHy Typallbl 3aMaHayH o/leOMeTTepAl Tanjay.

Kinm ce30ep: mpoOMOTHKTEp, afaMHBIH ilIeK MHKPOOHOTAchl, MHKpPOOHMOMa, MPOOMOTHKTEpAi KOJAaHY,
6udunnodbakTepusiap, JaKTOOAMIIED, ek HH(EKIHsIaphl, TPOOHOTUKTEP] eMaCyIe KOJIaHy.
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The role of probiotics in the prevention and treatment of diseases

Probiotics, including bacteria and yeast, are living microorganisms that have a beneficial effect on human
health. Some of these microorganisms form part of the normal human gut microbiota, where they live in a
symbiotic relationship. Recently, probiotic microorganisms are constantly being studied and their use is being
considered in promising methods of prevention and treatment of various diseases. Clinical trials and
experiments in vitro, in vivo have expanded the current understanding of the important role that probiotics
play in diseases related to the human gut microbiome. Many studies have noted that probiotics are involved in
the formation of the intestinal microbiota, which leads to the potential control of multiple intestinal diseases
and promotes overall wellness. Convincing evidence in favor of the use of probiotics are such diseases
associated with the intestinal microbiome as antibiotic-associated diarrhea, chronic constipation, irritable
bowel syndrome, colorectal cancer and various disorders of the gastrointestinal tract. Probiotics are also used
for the treatment and prevention of diseases not related to the gastrointestinal tract, such as atopic dermatitis,
allergies, cardiovascular diseases, urogenital infections and cancers. However, in these cases, the exact
mechanisms of action of probiotics are insufficiently studied and further research in this direction is required.
The purpose of this article is to provide the latest information on the use of probiotics in the prevention and
treatment of various diseases.

Keywords: probiotics, human gut microbiota, microbiome, use of probiotics, bifidobacteria, lactobacilli, intes-
tinal infections, therapeutic use of probiotics.
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Molecular mechanisms of radiation-induced aging

Radiation-induced aging is a complex process that involves multiple molecular mechanisms. One of the pri-
mary mechanisms underlying radiation-induced aging is oxidative stress. Exposure to radiation can lead to
the generation of reactive oxygen species (ROS), which can cause damage to DNA, proteins, and other cellu-
lar components. In addition to these mechanisms, radiation-induced aging can also involve alterations in gene
expression, cellular metabolism, and epigenetic modifications. These changes can affect the function of vari-
ous cellular pathways and contribute to the aging process. Understanding the molecular mechanisms of radia-
tion-induced aging is critical for developing strategies to mitigate its effects. Potential interventions include
targeting oxidative stress, promoting DNA repair, altering the epigenetic landscape and modulating cellular
metabolism. However, further research is needed to fully elucidate the complex molecular pathways involved
in radiation-induced aging and identify effective therapeutic approaches. In general, the molecular mecha-
nisms of radiation's impact on aging discussed in this review provide a new perspective on radiation-induced
aging and identify new targets for intervention.

Keywords: aging, DNA damage, telomeres, Mitochondrion, MicroRNA, Inflammation, p16, Radiation-
induced aging.

Introduction

Aging is a complex, multifaceted process leading to widespread functional decline affecting every or-
gan and tissue. Remarkably, it is still unknown whether aging has a unifying causal mechanism or whether it
is based on multiple sources. Phenotypically, the aging process is associated with a wide range of features at
the molecular, cellular, and physiological level, such as genomic and epigenomic changes, loss of
proteostasis, decreased overall cellular and subcellular function, and impaired regulation of signaling sys-
tems. DNA damage is the driving force behind aging. The nuclear and mitochondrial genomes are constantly
damaged by external agents (UV, X-rays, chemical compounds in food, water, air), endogenous sources such
as reactive oxygen species (ROS), aldehydes and glycation end products (AGEs) and spontaneous reactions
(hydrolysis). Molecular consequences of the time-dependent accumulation of DNA damage are (i) genetic
aberrations such as mutations and chromosomal instability, and (ii) shutdown of RNA and DNA polymerases
by DNA damage, which provokes DNA damage signaling and disrupts primary DNA function. Cellular and
tissue consequences of DNA damage include cell fate decisions such as cell death and aging, leading to func-
tional cell and organ loss, cancer, atrophy and inflammation [1].

Old age became a major risk factor for very common chronic and devastating diseases, including can-
cer, cardiovascular and neurodegenerative diseases. Classically, the aging process is characterized by several
possible features, including genomic damage and telomere shortening, epigenetic changes, dysregulation of
proteostasis, mitochondrial dysfunction, stem cell pool collapse, intercellular communication disorder and
cellular aging [2].

Cell aging appears as an irreversible loss of replicative potential of primary cells in culture, initiated as
a persistent DNA damage response to dysfunctional telomeres [3].

The environment, especially early life events, is important modifiers of the aging process. Since the ge-
netic mechanisms underlying aging are not controllable, understanding how environmental factors slow or
accelerate the aging process is of great practical importance.

Radiation-induced aging refers to the premature aging and degeneration of tissues and organs caused by
exposure to ionizing radiation. The cellular and molecular mechanisms underlying radiation-induced aging
are complex and not fully understood. However, some of the key mechanisms that were proposed included:

DNA damage: Ionizing radiation can cause direct damage to DNA, leading to mutations and chromo-
somal abnormalities. These mutations can accumulate over time and contribute to aging and age-related dis-
eases.
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Oxidative stress: Radiation exposure can increase the production of reactive oxygen species (ROS) in
cells, leading to oxidative stress and damage to cellular components such as proteins, lipids, and DNA.

Inflammation: Radiation exposure can trigger an inflammatory response in tissues, leading to chronic
inflammation and tissue damage over time.

Epigenetic changes: Radiation exposure can cause changes in gene expression patterns by altering the
epigenetic marks on DNA, such as DNA methylation and histone modifications.

DNA damage

These mechanisms can interact and amplify each other, leading to the cumulative effects of radiation-
induced aging. While the exact mechanisms may vary depending on the dose and type of radiation, under-
standing the cellular and molecular mechanisms of radiation-induced aging is important for developing ef-
fective strategies to mitigate its negative effects. lonizing radiation can cause various types of DNA damage,
including single-strand breaks, double-strand breaks, base damage, and crosslinking. These types of damage
can lead to mutations, chromosomal abnormalities, and other changes in DNA structure and function.

Of these types of damage, double-strand breaks (DSBs) are considered the most dangerous and difficult
to repair. DSBs can lead to cell death, chromosomal rearrangements, and mutations, all of which contribute
to aging and age-related diseases.

TP53 is a tumor suppressor gene that plays a key role in the DNA damage response. When DSBs occur,
TP53 is activated and triggers cell cycle arrest or apoptosis to prevent the propagation of damaged cells.
However, TP53 expression declines with age, which can lead to increased genomic instability and age-
related diseases [4].

ATM and ATR are protein kinases that are also involved in the DNA damage response. They are acti-
vated by DSBs and help to repair the damage by coordinating DNA repair pathways. Defects in ATM and
ATR were linked to premature aging syndromes, such as ataxia-telangiectasia and Seckel syndrome [5].

WRN is a helicase enzyme that is involved in DNA repair and maintenance. It plays a role in repairing
DSBs through non-homologous end joining (NHEJ) and homologous recombination (HR) pathways. Muta-
tions in WRN are associated with Werner syndrome, a rare genetic disorder characterized by premature ag-
ing and age-related diseases [6].

Ku70 and Ku80 are subunits of a protein complex called Ku, which is involved in NHEJ repair of
DSBs. Defects in Ku70 and Ku80 were linked to premature aging and age-related diseases, such as progeria
and dyskeratosis congenita [7].

These are just a few examples of how DSBs can impact gene expression and contribute to aging [8].
However, it's worth noting that the relationship between DNA damage and aging is complex and multifacet-
ed, and there are likely many other genes and pathways involved.

Several types of ionizing radiation can cause DSBs in DNA, including:

X-rays are a type of electromagnetic radiation that can penetrate tissues and cause ionization of atoms
and molecules, leading to DSBs in DNA.

Gamma rays are high-energy photons emitted by radioactive isotopes. They can also penetrate tissues
and cause ionization and DNA damage.

Alpha particles are high-energy helium nuclei that are emitted by some radioactive isotopes. They have
a relatively short range and can cause DSBs when they collide with DNA.

Beta particles are high-energy electrons or positrons emitted by some radioactive isotopes. They can
penetrate tissues to varying degrees and cause ionization and DNA damage.

The amount of DSBs caused by ionizing radiation depends on various factors, such as the energy and
dose of the radiation, the type of tissue being exposed, and the duration of exposure. The ability of cells to
repair DSBs also varies depending on the type of radiation and the cell type. Nonetheless, DSBs are consid-
ered one of the most serious types of DNA damage caused by ionizing radiation, and they can have long-
term effects on cell function and contribute to aging and age-related diseases [9].

Radiation can also cause oxidative damage to DNA, leading to the formation of 8-hydroxyguanine (8-
OHAG), a type of base damage that can cause mutations and lead to aging. 8-OHdG is a type of oxidative
DNA damage that occurs when ROS react with guanine in DNA. ROS are generated by various cellular pro-
cesses, such as metabolism and inflammation, as well as by exposure to ionizing radiation and environmental
toxins. 8-OHdG can cause mutations and other types of DNA damage, which can contribute to aging and
age-related diseases [10].
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There is evidence that levels of 8-OHdG increase with age in various tissues, including the brain, liver,
and kidney. This suggests that oxidative damage to DNA may play a role in the aging process. In addition,
several studies linked higher levels of 8-OHdG to age-related diseases such as cardiovascular disease, neuro-
degenerative diseases, and cancer.

One mechanism by which 8-OHdG may contribute to aging is by interfering with DNA repair mecha-
nisms [11] 8-OHdG can disrupt the structure of DNA and interfere with the activity of enzymes involved in
DNA repair, making it more difficult for cells to fix other types of damage. This can lead to further accumu-
lation of DNA damage and contribute to the aging process.

Overall, while the exact role of 8-OHdG in aging is still being studied, there is evidence to suggest that
this type of oxidative DNA damage may contribute to age-related changes in cellular function and the devel-
opment of age-related diseases.

In addition to these specific types of DNA damage, radiation exposure can also lead to more general
changes in DNA structure and function, such as altered epigenetic marks and changes in gene expression
patterns, which can also contribute to aging.

Epigenetic changes

There is evidence to suggest that exposure to ionizing radiation can alter global DNA methylation lev-
els, but the exact nature of these changes can depend on various factors, including the dose and duration of
radiation exposure, the type of cells exposed, and the timing of exposure.

Both aging and ionizing radiation exposure were shown to affect DNA methylation patterns in various
ways.

With regards to aging, research showed that there was a general decrease in DNA methylation levels
with age, which could lead to changes in gene expression and contribute to age-related diseases such as can-
cer. Specific genes and regions of the genome were identified as being particularly affected by age-related
DNA methylation changes.

Regarding ionizing radiation exposure, research showed that exposure to radiation could induce changes
in DNA methylation patterns. Studies reported both increases and decreases in DNA methylation levels follow-
ing radiation exposure, depending on the dose, timing, and specific tissue or cell type studied. Those changes in
DNA methylation were linked to altered gene expression and potentially increased cancer risk [12].

Some studies reported that exposure to ionizing radiation could lead to global hypomethylation, which
was a reduction in the overall level of DNA methylation. For example, one study showed that low-dose radi-
ation exposure in mice led to a decrease in global DNA methylation levels in multiple tissues [13]. Another
study found that radiation exposure led to a decrease in DNA methylation levels in blood samples from
workers who had been exposed to radiation [14].

Radioactive contamination is a significant factor affecting the environment and human health. For the
Republic of Kazakhstan, the issues of radiation safety of the population are very relevant, since the Semipa-
latinsk nuclear test site has been operating on the territory of our country for a long time. During the testing
period, several hundred thousand people were repeatedly exposed to it [15], and these consequences of nu-
clear explosions pose a serious threat to the health of the population of Kazakhstan. In addition to
technogenic contamination, Kazakhstan also has a very high level of natural radiation exposure of the popu-
lation. For example, in the north of the country there is the North Kazakhstan uranium province, which be-
longs to the North Tien Shan uranium belt and includes about 50 uranium deposits. As a result, the product
of radioactive decay of uranium is radon gas, recognized by the World Health Organization (WHO) as a car-
cinogen [16].

Other studies, however, reported the opposite effect, with some showing that radiation exposure could
lead to global hypermethylation, which was an increase in the overall level of DNA methylation. For exam-
ple, one study exposed an increase in DNA methylation levels in the sperm of mice exposed to low-dose ra-
diation, which the authors suggest may be a compensatory response to radiation-induced DNA damage [17].

There is evidence to suggest that the change in DNA methylation following ionizing radiation exposure
can be dependent on the type of radiation. For example, one study comparing the effects of low-dose gamma
radiation and high-energy iron ions found that gamma radiation exposure resulted in global DNA
hypomethylation, while iron ion exposure resulted in both hypo- and hypermethylation in a tissue-specific
manner [18].

Other studies also reported radiation-induced changes in DNA methylation that are dependent on the
dose, timing, and specific tissue or cell type studied [12]. Therefore, the effect of ionizing radiation on DNA
methylation may be complex and context-dependent.
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It is also worth noting that different types of radiation can induce different types of DNA damage,
which may lead to distinct downstream effects on DNA methylation. For example, high-energy charged par-
ticles such as iron ions can cause more complex DNA damage than low-energy photons, which could poten-
tially lead to different DNA methylation changes.

Overall, while there is evidence to suggest that the type of ionizing radiation can influence the change
in DNA methylation following exposure, further research is needed to fully understand the relationship be-
tween radiation type and DNA methylation changes.

Overall, both aging and ionizing radiation exposure can affect DNA methylation patterns, potentially
leading to changes in gene expression and increased risk of disease. Understanding the epigenetic effects of
these factors is important for developing targeted therapies and improving radiation safety.

It was shown, that several chemical modifications of histones were associated with aging.

Age-related changes in histone methylation were reported in various species, including humans, mice,
and fruit flies. For example, decreased levels of H3K4me3 and H3K36me3, two histone marks associated
with active transcription, were observed in the brains of aged mice [19].

Histone acetylation, which is generally associated with transcriptional activation, declines with age in
various tissues, including the liver, brain, and muscle [20].

Histone phosphorylation was implicated in the regulation of chromatin structure and gene expression,
and changed in histone phosphorylation patterns were observed in aged cells and tissues [21].

The level of histone ubiquitination was shown to decrease with age in some tissues, such as the liver
and brain [22].

These modifications can alter chromatin structure and gene expression, leading to changes in cellular
function and potentially contributing to age-related phenotypes.

The ionizing radiation was shown to affect the chemical modifications of histones. For example, expo-
sure to ionizing radiation was reported to alter histone acetylation and methylation patterns in various cell
types, including human lymphoblastoid cells and mouse bone marrow cells [23]. Additionally, ionizing radi-
ation was shown to induce histone phosphorylation and ubiquitination, which are important modifications
involved in DNA damage response pathways. The effects of ionizing radiation on histone modifications may
contribute to radiation-induced changes in gene expression and cellular function [24].

There is limited research on the coincidence of changes in histone modifications associated with aging
and exposure to ionizing radiation. However, some studies suggest that the effects of radiation exposure on
histone modifications may accelerate or exacerbate changes associated with aging. For example, it was
shown low-dose radiation exposure induced epigenetic changes in mice that resembled changes observed
during aging, such as decreased levels of histone H3K4me3 and H3K36me3 marks. These findings suggest
that radiation exposure may contribute to premature aging through its effects on histone modifications [25].
However, further research is needed to fully understand the relationship between histone modifications asso-
ciated with aging and those induced by radiation exposure.

MicroRNAs (miRNAs) are small non-coding RNAs that play important roles in regulating gene expres-
sion. There is increasing evidence that miRNAs are involved in the process of aging and age-related diseas-
es, as they regulate key cellular pathways that are associated with aging, such as DNA repair, oxidative
stress, and inflammation.

Several studies suggested that exposure to ionizing radiation could alter miRNA expression patterns and
contribute to radiation-induced aging. In some studies it was found that low-dose radiation exposure led to
changes in miRNA expression in the livers of mice, including upregulation of miRNAs associated with aging
and downregulation of miRNAs involved in DNA repair and cell cycle regulation [26]. Similarly, a study by
Gao et al. (2017) found that exposure to high-dose radiation led to changes in miRNA expression in the
lungs of mice, including upregulation of miRNAs associated with aging and down regulation of miRNAs
involved in cell cycle regulation and DNA repair [27].

Radon is a naturally occurring radioactive gas that can accumulate in buildings and can be a source of
low-dose ionizing radiation exposure. The exposure to radon led to changes in the expression of several
miRNAs in mice, including miR-21 and miR-34a, which are both involved in the DNA damage response and
aging-related processes [28]. These findings suggest that exposure to radon may contribute to radiation-
induced aging through changes in miRNA expression. Some miRNAs infected during radiation-induced ag-
ing are shown in Table.
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Table
miRNAs in the radiation-induced aging
miR name Effect and function References
miR-34a: Upregulated in response to ionizing radiation and associated with aging, cel- [29]
lular senescence, and DNA damage response.
miR-21: Upregulated in response to ionizing radiation and involved in the regulation [30]
of DNA damage response, apoptosis, and cell proliferation. Was also impli-
cated in aging-related processes such as cellular senescence and inflamma-
tion.
miR-29: Down regulated in response to ionizing radiation and associated with aging- [31]
related processes such as tissue fibrosis, inflammation, and extracellular ma-
trix remodeling.
miR-146a: Upregulated in response to ionizing radiation and involved in the regulation [32]

of inflammation and immune responses. Was also implicated in aging-related
processes such as cellular senescence and age-related diseases.

miR-199a-5p: miR-199a-5p was significantly upregulated in response to radiation exposure, [33]
and that it may be involved in regulating the expression of genes involved in
DNA repair and cell cycle regulation

miR-218-5p: miR-218-5p was significantly upregulated in response to radiation exposure, [34]
and that it may be involved in regulating the expression of genes involved in
DNA repair, cell cycle regulation, and apoptosis

miR-150-5p: miR-150 was reported to decrease in the circulation of mammals exposed to [31]
radiation. miR-150-5p enhanced the radiosensitivity of the cancer cells, pos-
sibly by promoting DNA damage and inhibiting DNA repair.

miR-26b-5p: miR-26b-5p could be inhibit ATF2 expression to promote DNA damage, [35]
apoptosis and radiosensitivity of cancer cells

Overall, these studies suggest that miRNAs play a role in the process of radiation-induced aging and
may be potential targets for interventions to prevent or mitigate radiation-induced damage. However, further
research is needed to fully understand the mechanisms underlying these effects and to develop effective
strategies for using miRNAs to modulate radiation-induced aging.

MitomiRs are microRNAs that are involved in the regulation of mitochondrial function and metabo-
lism. Mitochondrial dysfunction is a hallmark of aging and is thought to contribute to age-related diseases.
Therefore, dysregulation of mitomiRs may play a role in the aging process. Therefore, mitomiRs are thought
to play a role in aging-related processes.

Several studies investigated the role of mitomiRs in aging. For example, one study by Bur-
gess et al. (2015) found that the expression of several mitomiRs was altered in the livers of aged mice com-
pared to young mice, including miR-34a, hsa-miR-18a, hsa-miR-431-5p, etc. [36]. These changes were asso-
ciated with altered mitochondrial function and increased oxidative stress.

Another study found that the expression of several mitomiRs was associated with Alzheimer’s Disease,
including miR-107 [37], miR-125b [38]. These changes were associated with alterations in mitochondrial
function and increased inflammation [39].

Overall, these studies suggest that dysregulation of mitomiRs may play a role in the aging process by
contributing to mitochondrial dysfunction and increased oxidative stress and inflammation.

In our last review (2021) we discussed the potential role of mitomiRs in the development of lung cancer
induced by exposure to radon, a radioactive gas found in many homes and workplaces [40].

Radon is a naturally occurring radioactive gas that is produced by the decay of uranium in soil, rock,
and water. It is colorless, odorless, and tasteless, and can seep into homes and other buildings through cracks
in walls, floors, and foundations. Radon exposure is a major cause of lung cancer, and is estimated to be re-
sponsible for tens of thousands of deaths from lung cancer each year worldwide.

In this article we highlight several mitomiRs that were shown to be dysregulated in response to radon
exposure and might play a role in promoting cancer development, including miR-21, miR-34a, and miR-
200c [40].
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Based on the above, it can be concluded that mitochondria play an important role in the response of
cells to ionizing radiation.

Mitochondria

Radiation-induced aging was shown to be associated with changes in mitochondrial function, including
alterations in mitochondrial DNA (mtDNA) and the production of ROS in mitochondria. Mitochondria are
organelles responsible for generating cellular energy and play a key role in regulating cellular processes such
as apoptosis, metabolism, and signaling. Exposure to ionizing radiation can cause damage to mtDNA and
impair mitochondrial function, leading to an increase in ROS production and oxidative stress. This, in turn,
can contribute to cellular senescence and aging-related processes.

As mtDNA is located close to the site of ROS production, it is highly susceptible to oxidative damage
caused by ionizing radiation. This damage can accumulate over time, leading to mutations and deletions in
mtDNA that impair mitochondrial function and contribute to the aging process.

Several studies investigated the relationship between radiation exposure and mtDNA damage. For ex-
ample, a study by Melin et al. (2022) found that low-dose radiation exposure led to significant increases in
mtDNA damage and mutations in the liver tissues of mice [41]. Another study by Liu et al. (2012) reported
that radiation exposure caused mtDNA damage and accelerated aging in the brains of mice [42].

One example of mutations in mtDNA leading to aging is mitochondrial myopathy, which is caused by
mutations in mtDNA that affect the function of mitochondria, leading to muscle weakness and atrophy. An-
other example is Leigh syndrome, a rare genetic disorder caused by mutations in mtDNA that affect energy
production in the brain, leading to developmental delays, seizures, and other neurological problems. Many
studies suggested that radiation exposure can cause mitochondrial dysfunction, exacerbating the symptoms
of mitochondrial diseases [43]. The radiation exposure can lead to changes in mitochondrial DNA, which
may increase the risk of developing mitochondrial diseases [44].

There is evidence to suggest that radiation exposure can lead to changes in the copy number of free-
circulating mitochondrial DNA (cf mtDNA). For example, a study by Borghini et al. (2015) found that expo-
sure to ionizing radiation led to an increase in the levels of free circulating nuclear acids, including the frag-
ment of mtDNA in the blood of cardiologists [45]. Similarly, Bisserier et al. (2021) measured cf-mtDNA
levels in blood samples from astronauts before and after long-duration spaceflight on the International Space
Station. The researchers found that cf-mtDNA levels increased during spaceflight and remained elevated af-
ter return to Earth, suggesting cf-mtDNA abundance might be a biomarker of stress or immune response re-
lated to radiation [46].

Our previously results showed a significant difference in the level of ¢f mtDNA in the blood plasma of
healthy volunteers exposed and not exposed to high doses of radon. Moreover, our data indicated that the
level of cf mtDNA in the radon-induced lung cancer patients was significantly higher than that of the other
study participants with lung cancer [47].

In general, mtDNA copy number tends to decrease with age in many tissues, including blood, muscle,
and brain tissue [48]. This decline in mtDNA copy number was suggested to contribute to age-related decline
in mitochondrial function and the development of age-related diseases. Yue et al. (2018) used a meta-
analysis to examine the relationship between mtDNA copy number and healthy aging in human populations.
They found that fewer copies of mtDNA associated with higher risk of cardiovascular disease [49].

It is generally believed that a higher mtDNA copy number is associated with better health and longevi-
ty. However, there is no consensus on the exact relationship between mtDNA copy number and aging. Some
studies suggested that a higher mtDNA copy number was protective against age-related diseases while others
found no association or even a negative association between mtDNA copy number and aging [50]. More re-
search is needed to fully understand the relationship between mtDNA copy number and aging.

Additionally, studies suggested that mitochondria might contribute to the radiation-induced aging pro-
cess by increasing oxidative stress and inflammation.

Ocxidative stress

Oxidative stress is known to play a role in aging. It refers to an imbalance between the production of
ROS and the ability of cells to detoxify these reactive molecules. ROS can damage cellular components such
as DNA, proteins, and lipids, leading to cellular dysfunction and senescence.

Several studies demonstrated a correlation between oxidative stress and aging. For example, a study by
Sastre et al. (2000) found that oxidative damage to mitochondrial DNA increased with age in humans [51].
Another study by Stadtman and Levine suggested that oxidative damage to proteins accumulates with age
[52].
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In addition, research showed that interventions that reduce oxidative stress can extend lifespan in model
organisms such as worms and mice. For instance, a study by Melov et al. found that over expression of anti-
oxidant enzymes in transgenic mice led to increased lifespan [53]. Similarly, a study by Van Raamsdonk and
Hekimi found that administration of antioxidants to worms increased their lifespan [54].

Ionizing radiation exposure can lead to the production of ROS, which can damage cells and tissues and
contribute to aging. ROS can cause oxidative damage to lipids, proteins, and nucleic acids, including
mtDNA. Over time, this damage can accumulate and contribute to age-related decline in cellular and physio-
logical functions.

Several studies investigated the relationship between oxidative stress and radiation-induced aging. It
was shown that low-dose ionizing radiation exposure led to increased oxidative stress and accelerated aging
in mice. The authors suggested that antioxidant therapies could potentially mitigate the effects of radiation-
induced aging [55].

Another study by Hauer-Jensen et al. (2014) investigated the effects of ionizing radiation exposure on
the gastrointestinal tract and found that radiation exposure led to increased oxidative stress and inflamma-
tion, which contributed to tissue damage and accelerated aging. The authors suggested that antioxidants and
anti-inflammatory agents could potentially be used to prevent or treat radiation-induced gastrointestinal
damage [56].

Inflammation

Chronic low-grade inflammation, also known as “inflammaging”, is believed to be a contributor to
many age-related diseases, including cardiovascular disease, Alzheimer's disease, and cancer. Inflammation
can also lead to the accumulation of oxidative stress and damage, which further accelerates the aging pro-
cess. Several studies demonstrated that levels of inflammatory markers such as C-reactive protein (CRP) and
interleukin-6 (IL-6) increased with age, and that reducing inflammation could improve healthspan and
lifespan in animal models.

Exposure to ionizing radiation can cause acute or chronic inflammation, which can contribute to tissue
damage and the development of radiation-induced diseases. It is very interesting that all the above mecha-
nisms intersect here.

Ionizing radiation can cause damage to DNA, which triggers a cascade of events leading to the produc-
tion of pro-inflammatory cytokines and chemokines. These molecules recruit immune cells to the site of ra-
diation exposure and activate the inflammatory response.

Radiation can also cause oxidative stress, which occurs when there is an imbalance between ROS and
antioxidants in the body. ROS can damage cellular components and trigger inflammation.

It can activate immune cells such as macrophages and dendritic cells, which release pro-inflammatory
cytokines and chemokines. These molecules recruit other immune cells to the site of radiation exposure and
amplify the inflammatory response.

The rates of cytokines released by irradiation will vary depending on the assay used to measure them.
Thus IL-6, obtained from epithelial cells 24 h after exposure to 1.2 Gy of x-rays, the radiation level increases
and determined by ELISA, RNA transcripts increase much earlier (by 1 h), and reach a maximum after 2 h
by approximately 8-24 h later [57].

The nuclear factor-kappa B (NF-kB) pathway is a key regulator of inflammation can be activated by ra-
diation, which leading to the production of pro-inflammatory cytokines and chemokines. Interleukin-6 (IL-6)
is a pro-inflammatory cytokine that is produced by immune cells and plays a role in regulating the immune
response. The level of IL-6 can be influenced by a variety of factors, including radiation exposure.

Studies showed that exposure to ionizing radiation could cause an increase in IL-6 levels in both ani-
mals and humans [58]. For example, a study in mice exposed to a single dose of whole-body radiation
showed an increase in IL-6 levels in the blood within 24 hours of exposure [59]. Similarly, a study in human
subjects exposed to radiation during diagnostic procedures showed an increase in IL-6 levels in the blood.

The magnitude and duration of the increase in IL-6 levels can vary depending on the dose and duration
of radiation exposure, as well as individual factors such as age, sex, and genetics. In some cases, the increase
in IL-6 levels may be transient and return to baseline levels within a few days, while in other cases it may
persist for longer periods.

The increase in IL-6 levels is thought to contribute to the inflammatory response and tissue damage as-
sociated with radiation exposure. In addition, IL-6 was implicated in the development of radiation-induced
diseases such as radiation pneumonitis and fibrosis. Therefore, monitoring IL-6 levels may be useful in as-
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sessing the severity of radiation-induced inflammation and identifying individuals at risk for developing ra-
diation-induced diseases.

Radiation exposure can also inhibit anti-inflammatory pathways. Interleukin-10 (IL-10) is an anti-
inflammatory cytokine that is produced by immune cells and plays a role in regulating the immune response.
The level of IL-10 can also be influenced by radiation exposure [60].

Studies showed that exposure to ionizing radiation could cause changes in IL-10 levels in both animals
and humans. However, the direction and magnitude of these changes can vary depending on the dose and
duration of radiation exposure, as well as individual factors such as age, sex, and genetics.

Some studies reported an increase in IL-10 levels after radiation exposure. For example, a study in mice
exposed to a single dose of whole-body radiation showed an increase in IL-10 levels in the spleen within 24
hours of exposure [61]. Similarly, a study in human subjects exposed to radiation during cancer treatment
showed an increase in IL-10 levels in the blood [62].

Other studies reported a decrease in IL-10 levels after radiation exposure [63]. For example, a study in
rats exposed to ionizing radiation showed a decrease in IL-10 levels after radiation exposure [64].

The exact mechanisms underlying the changes in IL-10 levels after radiation exposure are not fully un-
derstood. However, it is thought that radiation-induced oxidative stress and inflammation may play a role in
modulating IL-10 levels. Further research is needed to better understand the relationship between radiation
exposure and IL-10 levels, as well as the implications of these changes for health outcomes.

Aging markers for detection of radiation-induced aging

The accumulation of senescent cells generally contributes to tissue aging in all organ systems and sug-
gests that aging biomarkers can be used to determine the “molecular age” of a patient. Molecular age, in turn,
can be used for better risk stratification to maximize treatment efficacy and minimize adverse events [65].

Thus, a significant increase in the frequency of p16-positive melanocytes was found in human skin with
age. The data obtained confirm that melanocytes are the main population of senescent cells in the human
skin epidermis [66].

Senescent macrophages express high levels of aging-related markers pl6. They release pro-
inflammatory cytokines that promote chronic inflammation and cause excess ROS production [67].

However, a number of researchers question the usefulness of p16 as a macrophage aging marker, since
p16 expression is also upregulated in response to stimuli that induce macrophage polarization to the M2 phe-
notype. Moreover, activated macrophages in atherosclerotic lesions resemble senescent cells. Therefore, an
aging-like phenotype in macrophages may represent a state of physiological activation rather than true ag-
ing [68].

The p16 gene belongs to the INK4 gene family and consists of four members: p16 INK4A, p15 INK4B,
p18 INK4C, and p19 INK4D, all of which share common biological properties, namely cell growth inhibi-
tion and tumor suppression. After p53, p16 is the second most common tumor suppressor gene [69].

pl6 (also known as a cyclin-dependent kinase 2A inhibitor) can inhibit the formation of cyclin D-
CDK4/6 complexes and thereby prevent retinoblastoma (RB) protein phosphorylation, which in turn contrib-
utes to the inhibition of cell cycle gene expression [70].

Cellular senescence may have a twofold effect on carcinogenesis. On the one hand, activation of onco-
genes, loss of anti-oncogenes, and DNA damage not only cause apoptosis, but also cause cellular senescence,
thereby preventing tumor initiation. Thus, the p16-RB signaling pathway was shown to be involved in onco-
gene-induced aging and suppression of tumorigenesis [71].

Although aging may prevent cancer by inducing cell cycle arrest, evidence suggests that the chronic in-
flammation that occurs with aging may contribute to tumorigenesis. In this connection, many studies link
high p16 levels with malignant transformation processes and poor outcomes in oncological diseases [72],
[73].

It is interesting that the change in p16 level can also be a marker of exposure to radiation. Thus, in irra-
diated C57BL/6 mice, an increased expression of pl6 in macrophages was observed, which indicates the
possibility of using p16 as a biomarker of radiation-induced aging [74].

Also biomarker aging is human telomeres, are the exact structure of the DNA-protein complex covering
the ends of linear chromosomes. DNA telomeres include numbers of alternating tandem repeats of a double-
stranded TTAGGG and an enriched 3' G single-stranded protrusion, called a G-tail. The attachment of the 3'-
G-tail to the double-stranded region builds a high-order structure and a three-stranded structure called the T-
(telomeric) loop and the D-(shifting) loop. If the DNA polymerase complex stops replicating the 3'-end of
the lagging chain in linear chromosomes leads to telomere shortening at each DNA replication cycle during
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cell division, leading to a final replication problem. The more the number of cell divisions increases, the TL
gradually shortens. If TL decreases to a critical length, cells stop dividing and may fall into cellular senes-
cence or apoptosis [75].

Telomeres nowadays represent one of the powerful biomarkers of aging and pathological conditions as-
sociated with aging. Aging is a phenomenon involving multiple pathways and operating at different levels of
biological organization of the living system. Different data measuring different parts of the aging process.
Estimates of human biological age derived in different ways may differ from one another. Biomarkers of ag-
ing can change over the course of a lifetime [76].

Radiation exposure can also cause telomere shortening, as the ionizing radiation can damage DNA and
lead to the activation of cellular pathways that accelerate telomere attrition. As a result, telomere length was
suggested as a potential biomarker of radiation exposure, as it could provide a means of assessing an indi-
vidual's risk of radiation-induced health effects.

Studies showed that individuals exposed to ionizing radiation, such as nuclear plant workers [77] or
cancer patients undergoing radiotherapy [78] had shorter telomeres compared to unexposed individuals.
However, other factors such as age, lifestyle, and environmental exposures can also influence telomere
length, making it difficult to use telomere length as a definitive marker of radiation exposure.

In conclusion, while telomere length can be affected by radiation exposure, it is not a reliable marker on
its own and should be considered alongside other indicators of exposure to ionizing radiation, such as
dosimetry measurements or biomarkers of DNA damage.

Cytokines can also be classified as biomarkers of radiation-induced aging. Pro-inflammatory cytokines
are a class of signaling molecules that are involved in the immune response and play an important role in
regulating inflammation. Research was suggested that chronic inflammation might be a contributing factor to
the aging process and the development of age-related diseases.

Exposure to ionizing radiation was shown to induce chronic inflammation, which may contribute to ra-
diation-induced aging. Studies demonstrated that radiation exposure could lead to increased levels of pro-
inflammatory cytokines, including interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), and interleu-
kin-1 beta (IL-1pB) [79].

For example, a study of [80] examined the levels of various cytokines in the blood of mice exposed to
ionizing radiation. The researchers found that radiation exposure led to an increase in the levels of pro-
inflammatory cytokines, including IL-6 and TNF-a, and that these increases persisted for several weeks after
the exposure.

Another study found that radiation exposure led to an increase in the levels of IL-6 and IL-1p, and that
these increases were associated with lung and liver radiation-induced damage [81].

Overall, these studies suggest that pro-inflammatory cytokines may serve as a marker of radiation-
induced aging and could potentially be used to assess an individual's risk of developing age-related diseases
following exposure to ionizing radiation. However, further research is needed to fully understand the rela-
tionship between radiation-induced inflammation and aging, and to identify the most reliable and sensitive
biomarkers of this process.

Conclusions

Due to the presence of the densely populated territories in the Republic of Kazakhstan contaminated
with radionuclides as a result of nuclear weapons testing at the Semipalatinsk test site, mining and processing
of uranium ores, high levels of radon radioactive gas, there is a significant threat to the health of our popula-
tion [82].

A number of studies showed that ionizing radiation induced the development of cellular senescence,
and as a result, increased the risk of developing age-associated diseases such as cancer, neurodegenerative
diseases and diseases of the cardiovascular system. Therefore the issue of developing preventive measures
that could reduce the adverse effects of ionizing radiation on the Kazakhstan population is acute. But such
developments require a complete understanding of the mechanism of radiation-induced senescence. And alt-
hough the mechanisms of radiation-induced senescence are gradually being studied, a lot of things still re-
main unclear.

Thus, miRNAs was shown to play an important role in the radiation response of cells. miRNAs are
short non-coding RNAs involved in the regulation of almost all cellular processes, including the functioning
of such important organelles as mitochondria.

Mitochondria are unique organelles that, on the one hand, have their own genome, the functioning of
which is subordinate to the nuclear genome, and on the other hand, mitochondria are able to regulate the
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functioning of the nuclear genome. There is no doubt that mitochondria play a key role in cellular responses
to various types of ionizing radiation. Thus, it was shown that ionizing radiation leads to an increase in mito-
chondrial DNA, levels of intracellular reactive oxygen species (ROS) in the absence of increased mitochon-
drial activity, a change in the transmembrane potential, and, ultimately, the development of mitochondrial
dysfunction in irradiated cells.

MitomiRs are microRNAs that regulate the expression of mitochondrial genes. However, there is no in-
formation in the literature about changes in the expression profile of mitomiRs under different types of ioniz-
ing radiation, or about the role of these regulatory molecules in radiation-induced senescence. At the same
time, the study of the relationship between mitochondria, mitomiR and radiation in the senescence process
will expand the range of possible approaches to slowing down the rate of senescence, delaying or completely
stopping the development of age-associated diseases, especially for people living under conditions of expo-
sure to high doses of ionizing radiation.

Radiation-induced aging can have significant implications for the preservation of human health, both in
terms of preventing age-related diseases and improving outcomes for individuals who have been exposed to
radiation.

Understanding the mechanisms of radiation-induced aging can help identify potential interventions to
mitigate the effects of radiation exposure. For example, researchers may be able to identify drugs or other
therapies that can help protect cells from radiation-induced damage, or promote the repair of damaged cells.

Radiation-induced aging can serve as a model for studying natural aging. Many of the molecular and
cellular changes that occur during radiation-induced aging are similar to those that occur during natural ag-
ing, such as telomere shortening, oxidative stress, and inflammation. By studying radiation-induced aging,
researchers can gain insight into the mechanisms of natural aging, and identify potential targets for interven-
tions to improve healthspan and lifespan.

Radiation exposure is a significant risk factor for a range of age-related diseases, including cardiovascu-
lar disease, neurodegenerative disorders, and cancer. By studying the effects of radiation on aging at the cel-
lular and molecular level, researchers can gain insight into the underlying mechanisms of these diseases, and
identify potential targets for prevention and treatment.

Overall, understanding the mechanisms of radiation-induced aging can have important implications for
the preservation of human health. By identifying potential interventions to mitigate the effects of radiation
exposure and studying the mechanisms of age-related diseases, researchers can work towards improving
health outcomes for individuals who have been exposed to radiation and preventing age-related diseases
more broadly.
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Pagunanus dcepiHeH KapTaIabIH MOJIEKYJIAJBIK MeXaHU3MAePi

PanualusiHBIH 9CEpiHEH KapTar — KONTEreH MOJICKYJIalblK MEXaHM3MICPAl KaMTUTBIH KYpZAEINi mpolecc.
PaguanusiHBIH 9cepiHeH KapTaroJblH HETi3ri MeXaHM3MICPiHiH Oipi — TOTBIFYy Kyiuzemici. CoyneneHymiH
acepi peaktuBTi oTTeri TypiiepiniH (ROS) Ty3inmyine okenin coransl, Oyn JJHK-ra, akybi3gapra xoHe Oacka
KACYIIAIBIK KOMIIOHEHTTEpPre 3aKbIM KedTipyi MyMkiH. OcCbl MeXaHM3MJEpICH 0acka, paJualdsHBIH
9CepiHeH KapTald TeH OKCIPECCHACBHIHBIH, JKACyLIanblK MeETaOONM3MHIH JKOHE OSIHMICHETHKAJBIK
MoIupHKAIUAIAFl ©3repicTepAi KaMTysl MYMKiH. Byn esrepictep opTypii »KacymIajdblK >KOJAApIbIH
JKYMBICBIHA 9CEp €Tyl KOHE KapTaro IMPOLECiHe BIKNAT €Tyl MyMKiH. Pagnanus ocepineH OOJaThIH KapTaroIbIH
MOJICKYJIaJIbIK MEXaHU3MJCPIH TYCIHY OHBIH OCEpiH a3aliTy CTpaTerdsulapblH d3ipiiey YIUiH ©T¢ MaHBI3/bI.
blxktuman apamacymapra TOTBIFY KyH3zemiciMmeH kypecy, JHK-HBI KanmbiHa KenTipyre KeMeKTecy,
SIHI€HETHKAJBIK JIAHAMA(TTEl 03repTy XKoHe jKacymIaiblK MeTabonu3MIi Moy LsInusuiay Kipeai. JlereaMen,
paguanysaiaH TYBIHAAFaH KapTalOoFa KaThICATBIH KYPAET MOJICKYJIANBIK JKOJAAPABI TONBIFBIMEH TYCIHIIPY
JKOHE THIMJI TepamusIIbIK TOCUIASpAi aHBIKTAay YIIIH KOCBIMILIA 3epTTeyiep KaxeT. Tyracraii arraHma, ocsl
IIONTyJa KAPAaCTHIPbUIFaH PaJMallisHBIH KapTarora ocep eTyiHIH MOJEKYJIaJIbIK MEXaHU3MJEepl pajualusiian
TYBIHAaFaH KapTaloFa jKaHAa Ke3KapaclleH KapayFa JKOHE apajaCy/blH JKaHa MaKCcaTTapblH aHbIKTayFa
MYMKIHIIK Oepei.

Kinm ce30ep: xaprato, JIHK 3akeiMpmanysl, Tenomepiiep, mutoxoHapus, MukpoPHK, xaOwemHy, pl6,
paIuaysIHBIH 9CEepiHeH KapTaro.

O.B. byunrakosa, H.b. Pexxenosa

MoJiekyasipHbIe MeXaHU3MbI PAAHANMOHHO-UHAYIMPOBAHHOIO CTAPEHHUSA

PajmannoHHO-MHAYIIMPOBAaHHOE CTApPEHNE — 3TO CIOXKHBIH MpoLiecC, KOTOPHIH BKIIOYAET B Ce0sI MHOKECTBO
MOJICKYJIAPHBIX MeXaHM3MOB. OJHHUM M3 OCHOBHBIX MEXaHH3MOB, JISKAlIUX B OCHOBE paJHallHOHHO-
UHAYLMPOBAHHOTO CTAPEHUs, ABIIETCS OKHCIUTEIbHBIH cTpece. Bo3nelicTBue pauanii MOKET IPUBECTH K
00pa3oBaHUIO peakTHUBHBIX (opm kuciaopona (ROS), koropsie MoryT BeI3BaTh nospexacaue JHK, 6enkos u
JPYTUX KIETOYHBIX KOMIIOHEHTOB. ITOMHMO 3THX MEXaHH3MOB, PaJHallMOHHO-HHIYLHUPOBAHHOE CTAPCHHUE
TaK)Ke MOYKET BKJIIOYATh M3MCHEHUS B DKCIIPECCHH I'€HOB, KIIETOYHOM METa00JIM3Me U SIUTCHETHYSCKUX MO-
JuUKanusIX. OTH U3MEHEHHUS MOTYT BIUATH HA (PyHKIHMOHHPOBAHHE PA3JIMUHBIX KIETOYHBIX MyTeH M CIIo-
coOCTBOBAaTh  Hpoleccy  crapeHus.  [loHMMaHHe  MOJGKYJSIPHBIX ~ MEXaHH3MOB  paJHaIllHOHHO-
HMHIYIPOBAHHOTO CTAPEHMs MIMEET pellaroliee 3HaueHue I pa3pabOTKH CTPATETHi 110 CMSITYSHUIO €ro I1o-
cinencrBuii. [ToTeHIMaNbHBIE MEPbl BMELIATEILCTBA BKIIIOYAIOT OOPBOY ¢ OKUCIUTENBHBIM CTPECCOM, COACH-
crBue BoccraHoBieHno JTHK, u3MeHeHue snureHeTHyeckoro jgaHamadTa 1 MOLYJIALUIO KJISTOYHOTO MeTa-
6omm3ma. OHAKO JUIS TTOJHOTO BBISCHEHUS CIIOXKHBIX MOJICKYJIIPHBIX MyTeH, Y4acTBYOIIUX B paJHallHOHHO-
HHIYLUPOBAHHOM CTapeHHH, M ONpeacsicHHs S(P(EKTUBHBIX TEPANEBTHYCCKUX ITOJXOAOB HEOOXOAUMBI
JanpHeillne uccienoBanus. B 11eoM, MONEKyIsIpHbIe MEXaHU3Mbl BIMSHUS paJHMallid Ha CTapeHHue, pac-
CMOTpEHHBIC B JaHHOM 0030pe, IO3BOJIAIOT MO-HOBOMY B3IJISHYTh Ha PaJHal[MOHHO-MHIYIL[MPOBAaHHOE CTa-
pEHHE 1 OIPe/IeIINTh HOBbIE MUILICHH ISl BMEIIATEIbCTBA.

Kanrouesvie cnosa: crapenue, nospexnenue JJHK, Tenomepsl, muroxonapus, mukpoPHK, Bocnanenue, pl6,
panuanuoHHO-UHIYIUPOBAHHOE CTApCHUE.
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Pre-sowing seed treatment of soybean seeds as approach to increase crop yield

Soybean holds a leading position in the world ranking of the agricultural crops. The cultivated areas for this
crop have been expanding in all countries of the global leaders in its production. In Kazakhstan, in recent
years the cultivated areas have decreased from 139.5 thousand hectares in 2019 to 113.3 thousand hectares in
2021. This is due to the difficulty to grow the early-season varieties in the northern region of the Republic.
The average crop yield of soybean by region ranges from 3.0 c/ha in the north to 24.8 c/ha in southeastern
Kazakhstan. The crop yield of the developed and approved for production varieties can be increased by the
additional agronomic techniques, including the pre-sowing seed treatment with the biologically active sub-
stances. This paper demonstrates the results of the effect of soybean seed treatment for different groups of
maturity with the nitrogen-fixing inoculant HiStick and micronutrients of Co and Mo. Profitability of the
conducted treatments was calculated. The pre-sowing treatment with salts of molybdenum and cobalt is prof-
itable to use for early-season variety Ivushka and full-season variety Lastochka. For the early ripening variety
Birlik KV, the highest profitability was observed for the combined seed treatment with nitrogen-fixing inocu-
lant HiStick and salts of Mo and Co. In Zhansaya soybean variety, the application of the additional treatments
decreases the profitability of production.

Keywords: soybean, variety, nitrogen fixation, micronutrients, crop yield, profitability.

Introduction

Significance of soybean in the global food system is indisputable. The unique qualitative seed composi-
tion, a wide range of product applications and green manure crop are priority for the agro-industrial complex
of any country [1, 2]. The cultivated areas in the Republic of Kazakhstan tend to spread the area for this crop.
In 2021, about 113.3 thousand hectares were for the crop [3]. The main soybean are in the Republic is its
southeastern region — the Almaty region. This region is an irrigated area. About 15 thousand hectares are
occupied by soybean in the north and east of Kazakhstan in Kostanay and East Kazakhstan regions. These
regions are cultivated without irrigation. The high soybean crop yield of 30-35 c/ha in the south-east of Ka-
zakhstan is resulted by the favorable climatic conditions, many warm days, cultivation of the mid-season
with middle-late varieties, a growing season of 120-140 days and irrigation. In the northern and eastern re-
gions, the crop yield of varieties is low and less than 10-15 c/ha. This is due to less positive temperatures,
cultivation of the early-ripening varieties, and lack of irrigation.

The highest soybean crop yields with high quality factors depend on the regular, balanced plant nutri-
tion by the macro- and micronutrients. This is due to the fact that intensification of the agriculture increases
in removal of all nutrients including micronutrients [4].

Micronutrients improve nitrogen fixation. Thus, the molecular nitrogen fixation in legume nodules de-
pends on a complex of micronutrients in various enzymes [5]. Therefore, it is important to study the effect of
the certain micronutrients on the symbiotic fixation of the molecular nitrogen by soybean. Their nutrition
will be improved due to the atmospheric nitrogen. As a result, the biological cycle will include the additional
nitrogen inaccessible to other crops.

Some experiments in our country and abroad have proved that the biological nitrogen significantly en-
hances soybean crop yield and a protein in seeds without reducing an oil content, i.e. it is very important
[6-8]. In the grain legume group, soybean and white lupine have the highest nitrogen-fixing activity [9].

In order to cultivate soybean an obligatory and important approach is an application of the bacterial fer-
tilizer (rhizotorfin) containing an active strain of the nodulating nitrogen-fixing bacteria [10, 11].

The seed treatment by nitrogen-fixing inoculants, foliar nutrition with preparations containing biologi-
cally active substances [12, 13], stimulants and regulators of growth [14-16], various types of the microbio-
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logical fertilizers [17-21] are becoming very popular. Studies demonstrate the positive effects from these
types of stimulants.

Cobalt and molybdenum are the most important of all micronutrients in the nitrogen fixation pro-
cess [22-25]. Cobalt elevates the leghemoglobin content in nodules. Its content determines intensity of their
respiration. The nitrogen fixation process is active with cobalt. Molybdenum is a component of about 20 en-
zymes. It is actively involved in protein and phosphorus metabolism. It affects intensity of respiration and
chlorophyll synthesis. Choice of method and practicability of molybdenum application in soybean cultivation
should be very carefully, i.e. the pre-sowing treatment can reduce soybean crop yield during the high content
of this micronutrient in seeds. The simplest method of providing soybean with this element is the pre-sowing
seed treatment. Thus, it is possible to increase nitrogen fixation and to achieve 10-15 % of the crop yield in-
crease [22].

Not all soybean varieties are well adoptive to the pre-sowing treatment with cobalt and molybdenum,
i.e. it may be related to their growing season [26]. However, it has been stated that the pre-sowing treatment
with micronutrients has an impact on the complex of production characters [27].

Purpose of the study is to determine the possibility of yield increase of the domestic soybean varieties
using cobalt and molybdenum salts in combination with a nitrogen-fixing inoculant.

Experimental

The studies were conducted in 2020-2021 in the experimental field sites of laboratory of oilseeds at
LLP “Kazakh Research Institute of Agriculture and Plant Growing”, in the Almaty region.

Four soybean varieties of different groups of maturity were studied for the pre-sowing seed treatment:
Lastochka (III), Zhansaya (II), Birlik KV (0) and Ivushka (00).

The day before the sowing, the soybean seeds were treated with ammonium molybdate 4 % w/v aque-
ous solution (40 g per 100 kg of seeds) and cobalt (II) sulfate heptahydrate (4 g per 100 kg of seeds). On the
day of the sowing, seeds were inoculated with HiStick containing nitrogen-fixing bacteria (400 g per 100 kg
of seeds). The experiment was according to the scheme: the control — without treatment; the first
experience — seed treatment with HiStick; the second experience — seed treatment with Mo + Co; and the
third experience — seed treatment with HiStick + Mo + Co.

The sowing was done in the third decade of April. The registration plot was 25 m*. The seeding rate
was 500 thousand pcs/ha. The row spacing was 30 cm. The depth of seed placement was 4 cm.

The randomized seeding was replicated four times. The agrotechnological actions were made with the
standard methods and recommendations for the research area [28]. Establishment of experiments, harvesting
and crop accounting was performed with the method of field study of Dospekhov B.A. [29]. The structural
analysis was performed under the VIR procedure [30]. The vegetative irrigation was done three times in the
development phases (flowering, full pod, full seed) on June 15-20, July 10-15 and August 10-15 with an irri-
gation rate of 1200 m*/ha.

The statistical processing was performed in the open-source R (https://cran.r-project.org/) software and
in the Windows Excel program.

The weather conditions in 2020 were comparable to the mean annual values. However, decrease in
moisture availability in May, June and July was observed. Conditions in 2021 differed significantly from the
mean annual indicators, i.e. they were arid. In 2021 the temperature was 1.2-2.9 °C higher than the average
annual indicators. July was the hottest month, with a deviation of 2.9 °C from the average annual indicators.
Maximum day temperatures of 20 days of this month were in the range of 35-39 °C. The amount of precipita-
tion during the growing season in 2021 was 1.5 times lower than the average annual indicators. The decrease
in precipitation was observed in all spring and summer months (Fig. 1).
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Figure 1. Distribution of temperature (a) and precipitation () in experimental area for 2020 and 2021

Results

The phenological observations demonstrated some variations from year to year within one variety.
However, different types of treatments did not impact on the individual development phases. All varieties in
the control and with treatments ripened within their group of maturity. The growing season of varieties of
Ivushka was 95-97 days, Birlik KV — 107-110 days, Zhansaya — 127-130 days and Lastochka — 139-
145 days.

The soybean crop yield of varieties has a positive correlation with the group of maturity (r = 0.87). It is
interesting to state that weather conditions had an ambiguous effect on the crop yield of varieties of groups
of maturity. During the driest year the crop yields of soybean varieties of Birlik KV and Zhansaya were de-
creased. The late-ripening variety Lastochka had higher crop yield compared to 2020 (Fig. 2).

Ivushka (00)
Birlik KV (0)
Zhansava (II)
Lastochka (I11)
0 10 ZIO 3I0 40 SIO 60 70
m 2020 m2021

Figure 2. Soybean crop yield of varieties of the four groups of maturity during the study years, c/ha

The pre-sowing seed treatment showed varietal specificity for the types of treatment. Thus, the average
crop yield of the early ripening of variety Ivushka was the lowest. The crop yield depending on treatment
was in the range from 15.5£1.0 c/ha to 16.9+0.5 c/ha. This variety had the smallest range of variability in
crop yield as compared to the full-season varieties. The second highest crop yield was middle-early variety
Birlik KV with values from 28.843.8 c/ha to 31.7£3.4 c/ha. Soybean varieties of maturity groups of 11 and III
were the most yielding. The crop yield of variety Zhansaya during the study years averaged 50.0+9.3 c/ha —
51.8+12.8 c/ha. The crop yield of the most late-ripening variety Lastochka was 48.5+1.6 c/ha —
54.845.1 c/ha. The crop yield of ultra-ripening variety Ivushka and late-ripening variety Lastochka most im-
pacted by the pre-sowing treatment with micronutrients of Mo and Co without nitrogen-fixing inoculant. The
crop yield increase compared to the control for these varieties was 1.4 and 6.3 c/ha, respectively.

The crop yield of early-ripening variety Birlik KV and mid-season variety Zhansaya significantly in-
creased by 2.3 c/ha and 1.8 c/ha with a combined treatment of seeds with nitrogen-fixing inoculant HiStick
and micronutrients of Mo and Co (Table 1).
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Table 1
Soybean crop yield of four groups of maturity with various types of the pre-sowing seed treatment, c/ha
Types of treatments 2020 2021 Average Deviations from the
control
Ivushka (00)
The control 16,5+£2.5 14,5+£2.9 15,5+1,0 0,0
HiStik 14,6+1,7 15,0+1,0 14,8+0,2 -0,7
Mo, Co 16,3+4,4 17,4+5,9 16,9+0,5 1,4
HiStik+ Mo, Co 16,743,1 16,7+0,4 16,7+0,0 1,2
HCP 1,77 1,25
Birlik KV (0)
The control 34,1433 24,6+7,7 29,4+4.8 0,0
HiStik 32,5435 25,0+7,1 28,8+3,8 -0,6
Mo, Co 30,0+4,8 27,7+1,7 28,8+1,2 -0,6
Histik+ Mo, Co 35,1442 28,3+6,1 31,7+3 4 2,3
HCP 2,12 1,88
Zhansaya (II)
The control 59,2492 40,7+4.4 50,0 49,3 0,0
HiStik 61,44+9,6 40,6+2,9 51,0+10,4 1,0
Mo, Co 58,9452 35,3+8,5 47,1£11,8 -2,9
HiStik + Mo, Co 64,6+7,1 39,0+4,0 51,8+12.8 1,8
HCP 1,55 2,14
Lastochka (III)
The control 46,9+4,2 50,0+4,2 48,5+1,6 0,0
HiStik 46,4+2.7 56,9+6,3 51,7453 3,2
Mo, Co 49,7+6,9 56,9+6,3 54,8+5,1 6,3
HiStik + Mo, Co 49,9+1,9 56,9+2.1 53,4+3,5 4,9
HCP 1,99 1,85

Production costs of the test sowing consist of the seed cost, salary fund of mechanics, irrigators, agron-
omist, including all taxes, the cost of fuel and lubricants, fertilizers, amortization, overhead costs, cost of ir-
rigation water, storage, cleaning and storage of seeds.

For the additional types of treatments, production costs increase from the cost of nitrogen-fixing inocu-
lant and micronutrients, and expenditures of the seed treatment. Minimum increase in production costs in-
volves the using of micro-fertilizers and it is 1.63 US dollars. Application of nitrogen fixing inoculant in-
creases production costs by 22.88 US dollars per hectare. Application of the HiStik + Mo, Co complex mag-
nifies the costs by 24.51 US dollars.

Calculation of the economic efficiency proves the high profitability of soybean production. Thus, the
early ripening and low-yielding variety Ivushka has profitability of 39.3-64.8 %. The full-season and high-
yielding variety Lastochka had profitability of 374.3 — 434.4 % depending on treatment.

Soybean seed treatment of the ultra-ripening variety Ivushka with nitrogen-fixing inoculant HiStik for
two study years showed the low efficiency. In the first year with this type of treatment, the crop yield of
Ivushka variety was lower than in the control. In the second year it did not significantly exceed in the con-
trol. Thus, this type of treatment was the least profitable (39.3 %). The using of the pure salts of molyb-
denum and cobalt were the most profitable (64.8 %) for this variety.

Application of the Histik + Mo, Co complex was the most cost-effective for early-ripening variety
Birlik KV in production. Profitability of this production was 197.5 %.

The highest profitability for the mid-season soybean variety Zhansaya was observed in the control.
However, the using of nitrogen-fixing inoculant HiStik in combination with Mo and Co in the pre-sowing
seed treatment resulted in a yield increase of 1.8 c/ha. The additional costs for these inoculants reduced the
overall profitability from 388.9 to 386.2 % (Table 2).

The good results were obtained for the late-ripening variety Lastochka. Its profitability was higher than
in the control during any type of treatment. The seed treatment with micronutrients of molybdenum and co-
balt had the highest profitability. Profitability of this type of treatment in variety Lastochka was 434.4 %, and
374.3 % in the control.
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Table 2
Calculation of the economic efficiency
Production costs ' Price of 1 top Cost of gross Cogditional E’roﬁtability,
Types of treatment  |per hectare, US Crop yield, |of commercial production from net income %
dollars c/ha seeds, US dol- 1 ha, US dollars from 1 ha, US
lars dollars
Ivushka

The control 584,96 15,50 572,00 886,60 301,64 51,6
HiStik 607,84 14,80 572,00 846,56 238,72 39,3
Mo, Co 586,59 16,90 572,00 966,68 380,09 64,8
HiStik + Mo, Co 609,47 16,70 572,00 955,24 345,77 56,7

Birlik KV
The control 584,96 29,40 572,00 1681,68 1096,72 187,5
HiStik 607,84 28,80 572,00 1647,36 1039,52 171,0
Mo, Co 586,59 28,80 572,00 1647,36 1060,77 180,8
HiStik + Mo, Co 609,47 31,70 572,00 1813,24 1203,77 197,5

Zhansaya
The control 584,96 50,00 572,00 2860,00 2275,04 388.,9
HiStik 607,84 51,00 572,00 2917,20 2309,36 3799
Mo, Co 586,59 47,10 572,00 2694,12 2107,53 359,3
HiStik + Mo, Co 609,47 51,80 572,00 2962,96 2353,49 386,2

Lastochka
The control 584,96 48,50 572,00 2774,20 2189,24 3743
HiStik 607,84 51,70 572,00 2957,24 2349,40 386,5
Mo, Co 586,59 54,80 572,00 3134,56 2547,97 434 4
HiStik + Mo, Co 609,47 53,40 572,00 3054,48 244501 401,2

Conclusions

1. The soybean production is highly profitable.

2. The increase in profitability of production from ultra-ripening to late-ripening varieties was ob-
served.

3. The pre-sowing seed treatment determined the varietal response to application of stimulants.

4. It was the most cost-effective to use the pre-sowing treatment with salts of molybdenum and cobalt
for varieties of Ivushka and Lastochka. The highest profitability was observed in the combined seed treat-
ment with nitrogen-fixing inoculant HiStick and salts of Mo, Co for the variety Birlik KV. Application of the
additional treatments reduced the profitability of production in Zhansaya soybean variety.
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C.B. Junopenxo, I'.K. Kabsuibexona, P.)K. Kacenos, A.M. Jlanubaesa,
H.C. Annpambaea, C.H. lepOym

OHIMAUIIKTI apTTBHIPYFa TICILJT peTiHae cosl TYKbIMIAPBIH AJ/IBIH aJ1a OHJAeY

Cost aybUl IIapyamIbUIBIFEl JaKbUIIAPBIHBIH QIEMIIK PEHTHHIICIHAEC aIABIHFEI OpbIHAA. OCBl NaKbUIAAPIbD
oH/Iipy OOWBIHIIIA OcCipiIeTIH anaHgap oJeMAIK KembaclIbUIapablH OapiiblK eNAepiHAe KeHeHinm Kenemi.
Ka3zakcranaa conrbl xbuiiapsl eHuenetid ankanrap 2019 xeuirsl 139,5 mbiH rekrapaan 2021 xbutel 113,3
MBIH TeKTapra JIeiiH KbIcKap/bl. Byl pecryOiaMKaHBIH CONTYCTIK ayAaHBIHIA €pTe MayChIMABIK COPTTApIbl
ecipy/IiH KUBIHIBIFEIMEH OalaHbICTEL. OHipiaep OOWBIHINA COSHBIH OpTalla eHIMAUIr conrycrikTte 3,0 m/ra-
nman Ka3akcTaHHBIH OHTYCTIK-IIBIFBICHIHIA 24,8 1/ra-Fa AeiiH aybITKUABL. OHIIpIC YIIIH 93ipJICHTEH XOHE
OCKITIITCH COPTTapAblH OHIMIUIIT KOCBIMINA arpOHOMHUSUIBIK OICTEPMEH, OHBIH INIIHAE TYKBIMIApAbI
OHMONTOTHSUTBIK  OCTICEH/I 3aTTapMEH aljIblH ana ce0y apKbUIbl YIFAWTBUTYBI MYMKiH. Makanama cost
TYKBIMAAPEIH OHJIEYAIH 9p TYPJIl KETUTy TONTaps! YIIiH a30T xuHakrayms! HiStick naHOKy AT 1Ien Co xoHe
Mo MHKpODJIEMEHTTEPIMEH dcep €Ty HOTIKenepi kepcerinreH. JXKypri3iiren eHaeynepaid peHTaOe bIiIiri
ecenrenred. MomuOaeH »xoHe KOOaIbT Ty3lapbiH ceOy aablHIarbl eHIEY/l epTe MayChIMABIK «MBymika»
COPTHI KOHE TOJBIK MayCBIMIBIK «JlacTouka» copThl yIIiH maiinamady tuimai. Epre micetin «Birlik KV»
COPTHI YLIIH TYKBIMAApABI a30T xuHakTaymsl HiStick naaOKy T IeH Co xoHe Mo Ty3aapeIMeH OipikTipin
OHJIey Ke3iHJe eH JXorapbl peHTabenbIimik Oaiikammel. An «KaHcas» COSCBIHBIH COPTTapbIHAA KOCBIMIIA
OHJICYJIEP/Ii KOJIJaHy OHIIPICTIH PEHTA0CIbALTIIIH TOMEHIETE/I].

Kinm coe30ep: cos, copTTap, a30T KUHAKTAYIIBl, MUKPOYJIEMEHTTEP, TYCIMIUTIK, KipiCTiIK.

C.B. lunopenko, I'.K. Ka6suibekona, P.)K. Kacenos, A.M. JlanubaeBa,
H.C. Aanpambaea, C.H. lepOym

IIpeaBapuTenbHasi 00paboTKa ceMsSIH COM B KaueCcTBe M0/AX0/1a K MOBbILIEHUIO
YPOKallHOCTH

Cos 3aHMMaeT JUAUPYIOLINE TO3ULIIH B MUPOBOM PEHTHHIE CEIbCKOXO03SHCTBEHHBIX KYIbTYp. Bo3nenbiBae-
MBI€ IUIOIIAAN O MPOU3BOJCTBY STOH KYJIbTYPHI PAaCHIMPSIOTCS BO BCEX CTpaHaX MUPOBEIX jmzaepos. B Ka-
3axCTaHe 3a MOCJICAHUE TO/Ibl 00padaThIBaCMbIC TUIOMIAAN COKpATWiIKCh co 139,5 Thic. ra B 2019 1. mo 113,3
ThIc. Ta B 2021 1. DTO CBS3aHO ¢ TPYJHOCTHIO BBIPALMBAHUS PaHHE-CE30HHBIX COPTOB B CEBEPHOM paiioHE
Pecniy6muku. Cpenusisi ypokaiiHOCTh CoM HO perroHam koneGnercs ot 3,0 1y/ra Ha ceBepe a0 24,8 1/ra Ha
1oro-socroke Kazaxcrana. YpoxailHOCTh pa3paOOTaHHBIX M yTBEPXKICHHBIX JUIS IIPOU3BOJCTBA COPTOB MO-
KeT ObITh YBEJIMYCHA JOMOJHUTEILHBIMU arpOHOMHYECKMMH METO/IaMH, B TOM YHCIIE ITyTEM IpeBaPUTEIIb-
HOIT HOCeBHOMN 00pabOTKU ceMsH OHOIOTHYECKH aKTHBHBIMU BellecTBaMH. HacTosas cTaThst AEMOHCTPHUPY-
€T pe3yJIbTaThl BO3ACHCTBUS 0OpabOTKHM CeMSH COU Ui Pa3iMYHBIX IPYIMI 3PENIOCTH a30T(HHKCHPYOLIIM
nHoKyisaToM HiStick n mukpoamemenramu Co n Mo. PaccunTtana peHTa0eIbHOCTD ITPOBEACHHBIX 00pabOTOK.
IIpennoceBHy0 00pabOTKy CONSIMHM MOJNMOJEHA M KOOAIbTa BBITOJHO HMCIONB30BATh Ul PaHHE-CE30HHOTO
copra «/Bynika» u moHO-ce30HHOTO copra «Jlactoukay. [{ns copra panHero co3peBanus «Birlik KV» Han-
Gonplias peHTaOeNbHOCTh HAOIOATach MPU KOMOWHHPOBAHHOW 00pabOTKe CeMsH a30T(HUKCHPYIOLINM
unokymsitom HiStick u conamu Mo u Co. B coprax cou «2KaHcas» nmpuMeHeHHe TOMONTHUTEBHBIX 00pabo-
TOK CHI)XKaeT PeHTa0eNbHOCTb IPOU3BO/ICTRA.

Knrouesvie cnosa: cosi, copt, HUKcalds a30Ta, MUKPOIIIEMEHTHI, YPOXKalHOCTb, JOXOIHOCTb, IPENOCeBHASL
obpaboTka.

References

1 Ibragimov, A.D. (2018). Soia — unikalnaia belkovo-maslichnaia kultura [Soybean is unique protein-oil-bearing crop].
Innovatsionnye dostizheniia v strategii razvitiia agropromyshlennogo kompleksa Rossii: materialy Vserossiiskoi nauchno-
prakticheskoi konferentsii — Innovative approach in development strategy of agroindustrial complex of Russia: materials of the All-
Russian scientific-practical conference. Makhachkala, 40—44 [in Russian].

2 Malashonok, A.A. (2020). Strategiia razvitiia soevogo subkompleksa agropromyshlennogo kompleksa [Development strate-
gy of soybean subcomplex of agroindustrial complex]. Candidate’s thesis. Moscow [in Russian].

3 Statisticheskie dannye po Respublike Kazakhstan [Statistic Data on the Republic of Kazakhstan]. Retrieved from
https://stat.gov.kz/official/industry/14/statistic/5 [in Russian].

4 Udobreniia. Klassifikatsiia [Fertilizer. Classification]. Retrieved from https:/studfile.net/preview/5050216/page:16/ [in Rus-
sian].

Cepus «buonorus. MeamuuHa. Meorpacusx». Ne 3(111)/2023 55



S.V. Didorenko, G.K. Kabylbekova et al

5 Zavalin, A.A., Skolov, O.A. & Shmyreva, N.Ya. (2019). Ekologiia fiksatsii azota [Ecology of nitrogen fixation]. Moscow:
RAN [in Russian].

6 Didorenko, S.V., Karyagin, Yu.G., & Ramazanova, S.B. (2005). Comparative study of soybean collection varieties by ability
to symbiotic nodule formation in light chestnut soils of the Zaili Alatau. Bulletin of the Kazakh National University, 3(26), 37-44.

7 Jaybhay, S.A., Taware, S.P., & Varghese, Ph. (2017). Microbial inoculation of Rhizobium and phosphate-solubilizing bacte-
ria along with inorganic fertilizers for sustainable yield of soybean. Journal of Plant Nutrition, 40, 2209-2216.

8 Omelyanyuk, L.V., Assanov, A.M., & Yussova, O.A. (2018). Application of biological preparation Rhizobact SP for soybean
in the southern forest-steppe of Western Siberia. Oil cultures, 1(173), 61-66.

9 Nassiev, B.N. (2004). Features of formation of symbiotic apparatus of grain legume. Bulletin of Agricultural science of Ka-
zakhstan, 8, 33-34.

10 Khaitov, B. (2018). Effects of Rhizobium inoculation and magnesium application on growth and nodulation of soybean (G/y-
cine max L.). Journal of Plant Nutrition, 41, 2057-2068.

11 Joshua, G., Jennifer, E., Manuel, G., & Amélie, C.M. (2021). Impact of an antarctic rhizobacterium on root traits and produc-
tivity of soybean (Glycine max L.). Journal of Plant Nutrition, 44, 1-8.

12 Suryanto, P., Suwignyo, B., Prianto, S.D., Putra, E.T.S., & Alam, T. (2017). Morpho-Physiological Characters and Soybean
Productivity on Alfisol and Vertisol under Intercropping with Kayu Putih (Melaleuca cajuputi). Agrivita Journal of Agricultural
Science, 39(2), 153-159.

13 Didorenko, S.V., & Mussaldinov, T.B. (2014). Influence of pre-sowing seed treatment of soybean with biologically active
substances on yields and production characters. Bulletin of the Kazakh National University, 2(41), 188-193.

14 Akulov, A.S., & Vassilchikov, A.G. (2019). Study of effectiveness of the growth stimulator Alfastim and organo-mineral mi-
cro-fertilizer Polidon bio for cultivating of soybean. Legumes and cereals, 2(30), 72-77.

15 Andreev, A.A., & Dracheva, M.K. (2019). Evaluation of effect of the Epivio preparation on growth and productivity of soy-
bean. Legumes and cereals, 2(30), 77-83.

16 Eliseeva, L.V., Kayukova, O.V., & Nesterova, O.P. (2018). Influence of growth regulators on soybean productivity in condi-
tions of the Chuvash Republic. Bulletin of the Mari State University, 4, 3(15), 22-27.

17 Zolotoreva, A.V., Dmitrieva, Yu.N., & Koryagin, Yu.V. (2011). Application of biological products in cultivation of soybean.
XXI century: results of the past plus the present problems. Series: Ecology, 1(1), 134-137.

18 Tishkov, N.M., & Shkarupa, M. V. (2018). Influence of microbiological fertilizer TagTeam LHO on crop yield and quality of
soybean seeds. Enthusiasts of agrarian science: materials of the International scientific and practical conference (pp. 99-105). Al-
maty.

19 Yelisseeva, L.V., Kayukova, O.V., & Yelisseev, I.P. (2019). Influence of fertilizing with microbiological fertilizers on crop
yield and quality of soybean seeds. Bulletin of the Kursk state agricultural academy, 2, 33-38.

20 Belyaev, N.N., & Dubinkina, Ye.A. (2019). Effectiveness of microbiological fertilizers in treatment of seeds and soybean
plants in the northeast of the Central Black Earth region. Legumes and cereals, 2(30), P. 67-72.

21 Kayukova, O.V., Yelisseeva, L.V., & Puleeva, U.N. (2018). Efficiency of additional nutrition with microbiological fertilizers
on soybean. Development of agrarian science as an essential condition for effective functioning of agro-industrial complex of coun-
try: materials of the All-Russian scientific and practical conference (pp. 55-58). Cheboksary.

22 Chumak, A., & Dovgayuk-Semenyuk, M. (2017). Molybdenum and soybean: Opportunities and challenges. Proposition, 2,
60-62.

23 Pereverzeva, Ye.V. (2000). Effektivnost inakuliatsii soi, primenenie tsinka i molibdena na predkavkazskikh chernozemakh
[The efficiency of soybean inoculation, the use of zinc and molybdenum on Ciscaucasian chernozems]. Candidate’s thesis. Stavropol
[in Russian].

24 Prokhorova, T.M. (1985). Effekt kobilta i mobibdena na metabolizm azota i mineralnye komponenty Lupinus luteus L. [Ef-
fect of cobalt and molybdenum on nitrogen metabolism and mineral composition of Lupinus luteus L.]. Extended abstract of candi-
date’s thesis. Moscow [in Russian].

25 Yagodin, B.A., & Zakharova, 1.G. (1984). Nitrogen fixing ability of lucerne and its consumption of mineral nutrition ele-
ments for seed treatment with solutions of molybdenum and cobalt salts. Proceedings of Timiryazev agricultural academy, 3, 69-75.

26 Didorenko, S.V., Kabylbekova, G.K., Saikenova, A.Zh., & Kassenov, R.Zh. (2021). Crop yield of soybean varieties of dif-
ferent groups of maturity depending on pre-sowing seed treatment. Bulletin of the Kazakh National University, Series ecological,
4(69), 54-63.

27 Vassin, A.V., Burunov, A.N., Vassin, V.G., & Kuznetsova, Ye.S. (2021). Influence of application of micro-fertilizer mix-
tures on crop yield structure and productivity of soybean in the forest-steppe conditions of the Middle Volga Region. Legumes and
Cereals, 4(40), 32-38.

28 Kudaibergenov, M.S., & Didorenko, S.V. (2014). Tekhnologiia kultivirovaniia soi na polivnykh ploshchadiakh v yugo-
vostochnom Kazakhstane [Soybean cultivation technology on irrigated lands in the south-east of Kazakhstan]. Almaty: Asyl kitap [in
Russian].

29 Dospekhov, B.A. (2012). Metodika polevogo opyta [Procedure of field experience]. Moscow [in Russian].

30 Vishnyakova, M.A., Buravtseva, T.V. & et al. (2010). Kollektsiia mirovykh geneticheskikh resursov zerno-bobovykh kultur

VIR: popolnenie, sokhranenie i izuchenie. Metodicheskie rekomendatsii [Collection of world genetic resources of grain legume crops
VIR: addition, preservation and study. Methodological guidelines]. Saint-Petersburg: VIR [in Russian].

56 BecTHuk KaparaHguHckoro yHuBepcuteTta



DOI 10.31489/2023BMG3/57-67

UDC 633.887

A.B. Dostemessoval, AA. Ametovl, M.S. Kurmanbayeval, K.S. Izbastina®*

' Al-Farabi Kazakh National University, Almaty, Kazakhstan;
s Seifullin Kazakh Agrotechnical University, Astana, Kazakhstan;
*Corresponding author: izbastina.k@gmail.com

Biomorphological and phytochemical parameters of Chelidonium majus L.
in the conditions of Kungei-Alatau

In the pharmaceutical industry, the stability of the relationship between synthetic drugs and natural drugs has
changed recently. This is because drugs made from natural plants are more in demand than chemically
prepared drugs. The advantages of herbal medicines are their low toxicity, a significant complex of
biologically active compounds, the versatility of pharmacotherapeutic effects, and the possibility of long-term
use without obvious adverse reactions. In addition to the therapeutic effect of the biologically active
substances contained in the medicinal products, the preventive effect is also effective. Therefore, it is
important to analyze the composition of natural medicinal raw materials of plant origin. The aim of the work
is to study macrodiagnostic features and composition of active natural compounds of medicinal plant
Chelidonium majus L. C. majus plant collected in the Kungei Alatau region and medical, cosmetic and
hygienic dry kits prepared on the basis of C. majiis sold in pharmacies were used as the research object.
Pharmacognosy, macroscopic and gas chromatography-mass spectrometry (GC-MS) methods were used in
the research. The results of the macroscopic analysis confirmed the conformity of the composition and
characteristics of the finished raw materials in the samples. C. majus plant samples showed stable component
composition of sufficient biologically active substances. All samples contained 3,7,11,15-Tetramethyl-2-
hexadecen-1-ol, Phytol, Ethyl Oleate, 9,12-Octadecadienoic acid, ethyl ester, 9,12,15-Octadecatrienoic acid,
ethyl ester, (Z, Z, Z), Methyl 19-methyl-eicosanoate, Protopine compounds were determined. Conducting
clinical trials to evaluate the therapeutic potential of the plant and its efficacy and safety in pharmaceutics is
the basis for future research. The obtained results allow an objective assessment of the quality standards of
pharmacopoeial medicinal plant C. majis materials.

Keywords: Chelidonium majus, pharmacology, medicine, medicinal plant, alkaloids, organic compounds,
Kungei Alatau, preparation.

Introduction

The 2020 pandemic has dramatically increased demand for herbal medicines and nutritional
supplements in global sales. The global increase in interest in plant-based products leads to an increase in
demand for them, and the expansion of production to meet demand is often dependent on their quality [1-3].
Compared to synthetic drugs, the advantages of herbal drugs are: low toxicity, presence of an important
complex of biologically active compounds, versatility of pharmacotherapeutic effects and the possibility of
long-term use without obvious negative reactions. Regulating all vital functions, the role of biologically
active substances is not only effective therapeutic, but also preventive [4].

Phytochemical research on the medicinal plants of the flora of Kazakhstan in the pharmaceutical market
of the country, and the creation of effective, safe and affordable medicines based on them is one of the main
tasks. The increase in the demand for herbal medicines from daily visitors to the pharmacy shows that they
are often used among the population [5, 6]. Each patient has the opportunity to be treated at home by
preparing medicinal decoctions and tinctures in compliance with the rules of use. In addition, the cost of
preparations and decoctions made from plants is relatively low. According to the requirements, medicinal
plant raw materials should be of high quality, effective and safe [7, 8]. Even now, when pharmacology and
the pharmaceutical industry are developed, the use of medicinal plants remains relevant. One of the widely
used plants for the preparation of phytopreparations for skin diseases and many drugs in dermatology is the
C. majus.

Chelidonium majus (Papaveraceae) is a popular medicinal plant widely distributed in Europe, Asia and
North Africa and widely used in European countries and Chinese herbal medicine against various
diseases [9]. In traditional and alternative medicine systems, various parts of this plant are used to treat
stomach ulcers, stomach cancer, oral infections, liver diseases, general pain and various skin condition [10].
Due to its choleretic and antispasmodic properties, it is widely known to treat biliary disorders, dyspepsia
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and irritable bowel syndrome [11]. In Chinese medicine, it is used to treat whooping cough, blood stasis,
chronic bronchitis, asthma, jaundice, gallstones and gallbladder pain, and to improve diuresis in edema and
ascites [12, 13]. Ultrahigh dilutions (potencies) of C. majus extract have therapeutic effects against various
types of liver diseases, including liver cancer [14]. In addition to these properties, it is known to be a popular
medicinal plant that helps with various skin diseases. The very name of the medicinal plant, which contains
isoquinoline alkaloids with anti-inflammatory effects, describes its cleansing properties. Therefore, it is in
demand in dermatology and is also popular in cosmetology as a drug added to lotions and baths [15]. Due to
the local anti-inflammatory effect, it is used in complex therapy of diseases accompanied by itching —
psoriasis, dermatitis, eczema [16].

Evaluation of natural products with known biological activity requires new scientific research and
extensive screening process. There is little data in literary sources about the chemical composition and
pharmacological properties of C. majus grown in our country. And it is very important to perform a
preliminary phytochemical analysis to assess the quantitative composition of pharmacologically active
natural compounds in the plant. On the basis of the above, botanical-pharmacognostic and phytochemical
studies of the C. majus grown in Kungei Alatau as the main source of medicinal plant raw materials were
conducted.

The purpose of the research work: to study the composition of macrodiagnostic features and active
natural compounds of medicinal Chelidonium majus plant.

Experimental

Morphological analysis

Identification of raw materials is carried out by the staff of the Department of Botany of the Karaganda
University named after academician E.A. Buketov. During the analysis of morphological indicators, the
peculiarities of growth, appearance, surface structure, color of shoots, leaves, inflorescences, flowers and
stems were studied [17]. Samples of raw materials were studied and photographed using a Digital Micro-
scope Levenhuk DTX 30. When describing the morphology of plant samples, we used the principles de-
scribed in the works of V.N. Vekhova, L.I. Lotovoi and regulations of the Pharmacopoeia of the Republic of
Kazakhstan [18-21].

C. majus plant grown in Kungei Alatauy was taken as the main object of research. In addition to
conducting a comparative analysis, medical, cosmetic and hygienic dry sets of C. majus from three
manufacturers (“Bella”, “Lekraset”, “Daulet”) sold in pharmacies were offered.

Pharmacognosy method

Freshly collected and dried plant: Aerial parts of C. majus plant from Kungei Alatau area were
collected in dry weather. The collected plant raw materials were checked to be free of mold, mosquitoes and
other animal pests. A minimal amount of medicinal plant raw material is spread in a thin layer. Foreign
inclusions were checked by visual inspection or using a magnifying glass (6%). Medicinal plant raw
materials: sampling and preparation of samples was carried out according to the general method [22].

Macrodiagnostic method

External signs: The structure of the stems, leaves, and flowers in the collection of C. majus plants were
observed with the naked eye or with the help of a (10x) magnifying glass. The color of dry raw materials is
determined in daylight; smell — by smelling, taste — by tasting a piece of dry raw material. In the
macroscopic analysis of the raw material, attention was paid to the shape, size, and length of the plant parts
in the set [22].

Extract preparation: 5 g of crushed plant sample was placed in a 100 ml glass container. 96 % ethanol
was used as an extractant, and 50 ml was added to the ground samples. In order to completely extract organic
compounds from the matrix, extraction was carried out using an ultrasonic bath for 2 hours at room
temperature, and then the samples were left in the dark for 24 hours.

Analytical method: samples were analyzed by gas chromatography with mass spectrometric
detector (7890A/5975C) [22].

Analytical conditions: 2.0 ul volume of unsplit sample injection temperature 250 °C. The separation
was carried out using a DB-35ms chromatographic capillary column with a length of 30 m, an internal
diameter of 0.25 mm and a film thickness of 0.25 um at a constant carrier gas (helium) rate of 1 ml/min.
Chromatography temperature was programmed from 40 °C (0 min hold) to 280 °C (15 min hold) with a
heating rate of 5 °C/min. Analysis time is 63 minutes. Detection was carried out in SCAN m/z 34-750 mode.
Agilent MSD chemstation (Version 1701EA) software was used to control the gas chromatography system,
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record and process the obtained results and data. Data processing included detection of retention times, peak
areas (peaks), and processing of spectral information obtained using a mass spectrometer detector. Wiley 7th
edition and NIST'02 (total number of spectra in the libraries more than 550,000) libraries were used to
interpret the obtained mass spectra [23, 24].

Results and Discussion

The aerial parts of the C. majus plant were collected during the flowering period from the territory of
Kungei Alatau, Almaty region, GPS coordinates: N 42°59'91'; E 78°20'07", 1712 m above sea level.
Perennial herbaceous plant with a short rhizome (Fig. 1).

Figure 1. Chelidonium majus plant in Kungei Alatau region

Morphological description

The height is up to 80-90 cm, the branched stems are straight. Bare and hairy, with yellowish sap. The
leaves are flat, rounded or oval in shape; upper sessile, lower — on petioles; pinnatipartite; the edge is
round-toothed (Fig. 2).

K
-

Figure 2. Pictures of raw material parts Chelidonium majus: A — upper side of the leaf plate; B — lower side of the
leaf plate; C — Appearance of shoot; D — The color of the stem on the scrap; E — Appearanceof flower; F — Pedun-
cle
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The upper side of the leaf blade is bare, dark green in color, the lower side is lighter with protruding
veins. Venation is pinnately reticulate. Shoots straight or evading, few, rounded and ribbed. The surface is
smooth, the color is light green, at the break it is almost white. Peduncles ascending, thin, rounded in cross
section, thinly pubescent with simple white trichomes. Flowers at the tops of peduncles, 3-5 pieces. The
flowers themselves are actinomorphic, consisting of 4 to broadly ovate petals of a bright yellow color, up to
1.0 cm long.

For a comparative study, samples of “Chelidonium majus”” raw materials sold in pharmacies were taken
from 3 different manufacturers: i) Sample Ne 1— “Bella” company Herbal care, wart herb, cosmetic; ii)
Sample Ne 2— “Lekraset” company, dry cosmetic and hygiene product prepared from plants; iii) Sample Ne 3
— “DaulLet” company, cosmetic product; iv) Sample Ne 4—Kungei is a herbal combination prepared from the
C. majus grown in the Alatau region.

Macrodiagnostic features and external signs of the raw materials of selected manufacturers' products
were analyzed. It was determined that the boxed C. majus, crushed raw materials are a mixture of leaves,
stems, inflorescences, and parts [22]. Table 1 shows a description of a sample of cosmetic and hygiene
products produced on the basis of the C. majus.

Table 1
Description of preparations based on Chelidonium majus plant
Sample Manufacturing company Description Composition
1. Chelidonium majus, Herbal care, 30 g, |A dry collection of different parts of the
cosmetic product, “Bella” medicinal plant. Woody, dark green. The smell is 100 %
pleasant.
2. Chelidonium majus,40 g, cosmetic and |A set of dry cosmetic and hygienic plants
hygienic dry plant substance, prepared from plants. Woody, dark green. The 100 %
“Lekraset” smell is pleasant.
3. Chelidonium majus, cosmetic product, |Dry color is brown. Most of the collection is
30 g, “Daulet” woody, with many large stems and hard. The 100 %
smell is pleasant.
4. Chelidonium majus, 30 g, a plant It consists of all above-ground parts of the plant
collected from Kungei Alatau territory |collected and dried in natural conditions. Dry, 100 %
soft, pale green. The smell is pleasant.

As a result of macroscopic analysis, the characteristics and composition of all dry medicinal raw
materials meet the requirements [25, 26]. The determination of the organic compounds in the samples of the
complete C. majus was analyzed by the gas chromatography-mass spectrometry method. The composition of
extracts isolated from 4 samples was determined by GC/MS method.

Analysis was performed as a result of chromatographic analysis of the extract of C. majus in the sample
taken for the study (Table 2).

Table 2
The result of chromatographic analysis of extracts based on Chelidénium majus

Sample Manufacturing company The result of chromatographic analysis of the obtained extracts
1. Chelidénium majus, Herbal |Ethanone, 1-(2-hydroxy-5-methylphenyl)-(0,92 %), Tetradecanoic acid (0,78 %),
care, 30 g, cosmetic Tetradecanoic acid, ethyl ester(1,01 %), Ethyl 13-methyl-tetradecanoate(0,88 %),
product, “Bella” Hexadecanoic acid(11,00 %), Phytol(22,68 %), Ethyl Oleate(1,24 %), 9,12-
Octadecadienoic acid, ethyl ester (21,61 %), Octadecanoic acid1(6,62 %),9,12,15-
Octadecatrienoic acid, ethyl ester (17,44 %), Drometrizole (1,26 %), Methyl 19-
methyl-eicosanoate (0,69 %), Cannabidiol (1,64 %), Protopine(2,24 %)
2. Chelidonium majus, 40 g, |2,5-Dimethyl-4-hydroxy-3(2H)-furanone(0,79 %), Ethanone, 1-(2-hydroxy-5-
cosmetic and hygienic dry |methylphenyl)-(0,63), 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-,
plant substance, “Lekraset” [(R)-(0,42 %), Tetradecanoic acid(1,38 %), Pentadecanoic acid(0,84 %),
Hexadecanoic acid (17,21 %), Phytol(15,21 %), Ethyl Oleate(1,13 %), 9,12-
Octadecadienoic acid, ethyl ester(14,13 %), Octadecanoic acid(17,96 %),9,12,15-
Octadecatrienoic acid, ethyl ester, (Z, Z, Z)- (14,61 %), Drometrizole (0,69 %), 4H-
Bis[1,3]benzodioxolo[5,6-a:4",5'-g]quinolizine, 6,7,12b,13-tetrahydro-(11,71 %),
Protopine(3,29)
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Continuation of Table 2

3. Chelidénium majus, 1-Eicosanol(1,70 %), 2(4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-,
cosmetic product, 30 g, (R)-(0,53 %), Pentadecanenitrile (1,69 %),3,7,11,15-Tetramethyl-2-hexadecen-1-
“DaulLet” 01(0,68 %), Tetradecanoic acid, ethyl ester(0,95 %), 9,12-Octadecadienal, dimethyl

acetal(0,31 %), Octadecanal(1,41 %), 2-Pentadecanone, 6,10,14-trimethyl-(0,79 %),
Pentadecanenitrile (2,87 %), 2-Heptadecanone (0,64 %), Hexadecanal(0,80 %),
Hexadecanenitrile (4,34 %), Ethyl 9-hexadecenoate (1,88 %), 1-Nitrododecane
(1,31 %), Octadecanenitrile (7,80 %), Phytol(27,74 %), Heptadecanoic acid, 16-
methyl-, methyl ester(2,00 %), Ethyl Oleate(2,53 %), 9,12-Octadecadienoic acid,
ethyl ester(21,38 %),9,12,15-Octadecatrienoic acid, ethyl ester, (Z, Z, Z)-(14,10 %),
Methyl 19-methyl-eicosanoate (0,61 %), 4H-Bis[1,3]benzodioxolo[5,6-a:4',5'-
glquinolizine, 6,7,12b,13-tetrahydro- (2,25 %), Protopine (1,66 %)

4. Chelidonium majus, 30 g, a |Ethanone, 1-(2-hydroxy-5-methylphenyl) (1,8 %), Tetradecanoic acid, ethyl ester
plant collected from Kungei |(0,8 %), Phytol (13,8 %), Ethyl Oleate (3,6 %), 9,12-Octadecadienoic acid, ethyl
Alatau territory ester(22,7 %),9,12,15-Octadecatrienoic acid, ethyl ester, (Z, Z, Z)-(17,1 %),
Drometrizole (1,2 %), Methyl 19-methyl eicosanoate (1,1 %), Canadine (4,4 %),4H-
Bis[1,3]benzodioxolo[5,6-a:4',5"-g]quinolizine, 6,7,12b,13-tetrahydro-, (+)-

(30,2 %), Protopine (3,5 %)

Sample Ne 1 — As a result, 14 different Ethanone, 1-(2-hydroxy-5-methylphenyl), Tetradecanoic acid,
Tetradecanoic acid, ethyl ester, Ethyl 13-methyl-tetradecanoate, Hexadecanoic acid, Phytol, Ethyl Oleate,
9,12-Octadecadienoic acid, ethyl ester, Octadecanoic acid, 9,12,15-Octadecatrienoic acid, ethyl ester,
Drometrizole, Methyl 19-methyl-eicosanoate, Cannabidiol, Protopine were found to be present. Phytol
(22,68 %) and 9,12-Octadecadienoic acid, ethyl ester (21,61 %), 9,12,15-Octadecatrienoic acid, ethyl ester
(17,44 %) and Octadecanoic acid (16,62 %) were present in the highest percentage of the identified
compounds. Accordingly, the chromatogram of the extract with more than 20 percent compounds was
observed in a high peak.

Sample Ne 2 — “Lecraset” company, Chelidonium majus was analyzed as a result of chromatographic
analysis of dry cosmetic and hygienic substance extract prepared from plants. Chromatographic analysis of
cosmetic and hygiene extract revealed 14 active substances, among which 17.96 % Octadecanoic acid,
17.21 % Hexadecanoic acid and 15.21 % Phytol were in the highest percentage.

Between 0 and 1 percent 2,5-Dimethyl-4-hydroxy-3(2H)-furanone (0.79 %), Ethanone, 1-(2-hydroxy-5-
methylphenyl)-(0.63 %), 2 (4H)-Benzofuranone, 5,6,7,7a-tetrahydro-4,4,7a-trimethyl-, (R)- (0.42 %),
Pentadecanoic acid (0.84 %) and Drometrizole (0.69 %) was determined. Among the identified compounds,
2,5-Dimethyl-4-hydroxy-3(2H)-furanone, Pentadecanoic acid was not found in other samples.

Sample Ne 3 —23 compounds Chelidonium majus, were found in the chromatographic analysis of
“DaulLet” cosmetic extract. Phytol (27.74 %), 9,12-Octadecadienoic acid, ethyl ester (21.38 %) and 9,12,15-
Octadecatrienoic acid, ethyl ester, (Z, Z, Z)- (14.10 %) were compounds. According to the obtained results,
among the 23 compounds presented in Table 2, 1-Eicosanol, Pentadecanenitrile, 9,12-Octadecadienal,
dimethyl acetal, Octadecanal, 2-Pentadecanone, 6,10,14-trimethyl, 2-Heptadecanone, Hexadecanal,
Hexadecanenitrile, Ethyl 9 -hexadecenoate, 1-Nitrododecane, Octadecanenitrile, Heptadecanoic acid, 16-
methyl-, methyl ester compounds were not found in other samples.

Sample Ne4 —A total of eleven main bioactive compounds were determined as a result of the
chromatogram of the Chelidonium majus plant extract grown in Kungei Alatau. That is, they are Ethanone,
1-(2-hydroxy-5-methylphenyl), Tetradecanoic acid, ethyl ester, Phytol, Ethyl Oleate, 9,12-Octadecadienoic
acid, ethyl ester, 9,12,15-Octadecatrienoic acid, ethyl ester, (Z, Z, Z), Drometrizole, Methyl 19-methyl-
eicosanoate, Canadine, 4H-Bis[1,3] benzodioxolo[5,6-a:4',5'-g]quinolizine, 6,7,12b,13-tetrahydro-, (£)-,
Protopine, according to Table 2, respectively.

4H-Bis[1,3] benzodioxolo[5,6-a:4',5'-g]quinolizine, 6,7,12b,13-tetrahydro-, (£)- (30,2 %), 9, 12-
Octadecadienoic acid, ethyl ester (17.1 %) and Phytol (13.8 %) showed a high percentage. According to the
obtained results, in the chromatographic analysis of the extract of Chelidonium majus grown in Kungei
Alatau, sample No. 4, the number of compounds is less compared to other samples.

A qualitative analysis of active natural compounds of Chelidonium majus L. plant was conducted in the
research work. As a result of studying the chromatograms, retention time tables and mass spectra of the
determined compounds in C. majus extracts were compiled. Each extract was found to contain several
different active compounds.
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The main classes of organic substances characteristic of plant-based natural objects of the components
of the C. majus samples given above were known [20; 739]. All analyzed samples contained 3,7,11,15-
Tetramethyl-2-hexadecen-1-ol, Phytol, Ethyl Oleate, 9,12-Octadecadienoic acid, ethyl ester, 9,12,15-
Octadecatrienoic acid, ethyl ester, (Z, Z, Z), Methyl 19-methyl-eicosanoate, Protopine compounds were
identified [26, 27]. Qualitative composition in all studied samples is similar, quantitative difference is
observed between samples. It is well known that quantitative measurements of the quality of plant activity
cannot be replaced by simple biochemical or pharmacological measurements. Sample extract No. 3, Dawlet
Company, C. majus showed the highest amount of phytochemicals in its cosmetic than other extracts, which
may be affected by time, place of collection, extraction procedures, soil composition, humidity, and storage
conditions [28, 29].

According to the literature, the phytochemical composition of C. majus plant includes alkaloids and
other nitrogen-containing compounds, lectins, phytosterols, phenol and higher fatty acids, higher aliphatic
alcohols, flavonoids, tannins, essential oils and vitamin C [30-32] and their results in the current study
confirmed by the results.

Many studies show that active substances extracted from C. majus plant have analgesic,
dermatoprotective, immunosuppressant, antispasmodic, antituberculosis, sedative, diuretic anti-
inflammatory, antimicrobial, immunomodulatory, antitumor, choleretic, hepatoprotective, and pain-relieving
properties[33-39]. The main components are isoquinoline alkaloids (sanguinarine, chelidonine, chelerythrine,
berberine, protopine, coptisine), flavonoids and phenolic acid [40-43]. Both the crude extracts of C. majus
and the purified compounds obtained from it contain a wide range of biological activities consistent with the
traditional uses of the plant [44-47]. These components are of particular importance in the pharmacopoeia.
However, in order to promote their commercial use, attention should be paid to studies that increase the
therapeutic potential of plant extracts and their isolated active compounds [48-52]. The description of the
components of the drugs obtained as a result of the research encourages future research to make decoctions
as an anesthetic for diathesis, lichen, scabies, itchy skin, burns, and in the treatment of purulent wounds.

Conclusion

The characteristics of the C. majus plant collected from Kungei Alatau and the indicators of the organic
compounds contained in it allow us to conclude that it corresponds to medicinal, cosmetic and hygienic dry
preparations in pharmacies made on the basis of C. majus. The biologically active substances and their
compounds contained in the C. majas plant are generating new suggestions and interest in the treatment and
justification of their well-known efficacy against various diseases. The result of the study suggests the
isolation of active compounds from the plant and further elucidation of their structural potential with respect
to their various biological activities.
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A.B. JloctemecoBa, ©.9. OmetoB, M.C. Kypmanbaesa, K.C. N36actuna

Kynreit Anaray sxarnabianarsl Chelidonium majus L. ecimairinin
0MoMOpP(oIOrHAIBIK KIHE (PUTOXMMUSIJIBIK KOPCETKIlITepi

dapmaneBTHKa ©OHEPKICIOiHAE CHHTETHKAJIBIK Opi-IOpPMEKTEp MEH TAaOWFH TNpemaparTap apachlHAaFbl
apaKaTBIHACTBIH TYPAKTBUIBIFBI COHFBI yakbITTa e3repni. Ce0Oebi, XamblK apachblHIa XUMHSIBIK KOJIMEH
JTaWBIHIAIFaH Jopiiepre KaparaHua, TaOUFu eCIMAIKTEp/ICH JKacalFaH MperapaTrap CypaHbICKa ne. OciMIik
TEKTeC JOpUTIK 3aTTapiblH apTHIKUIBUIBIFEl OJApAbIH TOMEH YBITTBUIBIFBI, OHMOJOTHSUIBIK OelCeH/Ii
KOCBUIBICTap/BIH eNeyili KelleHi, (hapMaKoTeparusIbK dCepiepaiH KOIl KbIPJIBUIBIFBL, alKbIH JKaFbIMCBI3
peaKIUIAPChI3 Y3aK YaKbIT KOJIaHy MYMKIHIITI OOJIBIN TaObuIaabl. J{opiiik npenapaTTapIblH KYPaMbIHIAFbI
OMOJIOTHSIIBIK OEJICeH/Il 3aTTapIbIH eMAIK dcepiMeH Kartap, NpoQriIakTHKANBIK acepi xe Thimai. CoHIbIKTaH,
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ociMIiK TeKkTec TaOMFHM JOPUTIK MIMKI3aT KypaMblH Tajmay ©3eKkTi. JKYMBICTBIH MakcaTbl — ASPITIK YIIKEH
cyitenmen (Chelidonium mdjus L.) eciMIiriHiH MaKpOJHarHOCTHKAIIBIK epeKIICTiKTepi MeH OeIceH i TaOuFH
KOCBUIBICTApbIHBIH KYPaMBIH 3epTTey. 3epTTey HbicaHbl peTiHne KyHrell Auaraybl afiMarblHaH JKMHAJIFaH
Chelidonium mdjus eciMIiri MeH AopixaHajapla CaThUIATBIH CYHMENIIeN ecCiMIIri Heri3iHae AaiblHAaIFaH
eMIiK, KOCMCTHKAJBbIK JKOHE THIMCHAIBIK KYPFAaK JKMHAKTAphl MalJalaHbuLABl. 3epTTey KYMBICHIH/A
(hapMaKOrHO3MsI, MAaKpPOCKONISIIBIK JKOHE Ta3 XpomaTorpaduscsi-Macc-criekrpomerpust (GC-MS) amictepi
KOJIaHbUIIBl. MaKpOCKONUSIIBIK TalJay HOTIKENIepi YirijiepAeri MaiblH IMHKI3aTTHIH KypaMmbl MeH
CUMaTTaMallapblHa COliKecTiriH pactaabl. C. mdjus ©CIMAIri YATijepl *KETKUTKTI OWOJOTHUSIIBIK OCICeHIl
3aTTapbIHBIH TYPAaKThl KOMIIOHEHTTIK KypamblH KkepcerTi. bapmeik yirinepae 3,7,11,15-Tetramethyl-2-
hexadecen-1-ol, Phytol, Ethyl Oleate, 9,12-Octadecadienoic acid, ethyl ester, 9,12,15-Octadecatrienoic acid,
ethyl ester, (Z, Z, Z), Methyl 19-methyl-eicosanoate, Protopine KOCBUIBICTapbl aHBIKTAIABI. OCIMIIKTIH
TEPaneBTIK 9JIEyeTiH JKOHEe (apMaleBTHKAaIaFrbl THIMIUIIIT MEH KayilcCi3miriH Oaranay YIIH KIMHHKAJIBIK
3epTTeyJiep JKYprisy OonmamrakTarbl 3epTTeyiiepre Heriz Ooiagsl. AJBIHFAaH HOTIDKENEp (papMaKoMesIIbIK
JIOPUTIK ©CIMIIIK MIMKi3aThl YIKEH CYHENIIeN CarnachlHBIH HOpMalapblH OOBEKTHBTI Oaraiayra MYMKIHIIK
Oepeni.

Kinm ce30ep: Chelidonium majus, hbapMakonorus, MeIuIMHA, IIPUTIK O6CIMIIIK, alKaJOUATap, OPraHUKAIIBIK
KocsuibicTap, KyHreit Anataysl, npenapart.

A.B. loctemecoBa, A.A. AmeroB, M.C. Kypmanbaesa, K.C. M36actuHa

Buomopdoaornueckne u puroxumudeckune noxkasarean Chelidonium majus L.
B ycinoBusix Kynrei-Anaray

B dapmareBTH4eCKOi MPOMBILIIICHHOCTH CTa0HIBHOCTh COOTHOLICHHSI MEXK/IY CHHTETHYECKUMH M HPHPOJ-
HBIMH JICKapCTBAMH B IIOCJICHEE BPEMsl H3MEHHIIIACh. JTO CBS3aHO C TEM, YTO JICKAPCTBA, M3TOTOBJICHHBIC U3
HaTypaJbHBIX PACTHTEIBHBIX KOMIIOHEHTOB, ITOJIB3YIOTCSI OOJIBIINM CIIPOCOM, YEM JIEKapCTBa, IPUTOTOBIICH-
HBIe XUMHYeckuM IyTeM. K mpenmyiectBaM (uTONpENnapaToB OTHOCSTCS MX HHU3Kas TOKCUYHOCTH, 3HAYH-
TEIbHBIH KOMIUIEKC OMOJIOTHYECKH AaKTHBHBIX COCIMHEHMIl, MHOTOTPAaHHOCTb (hapMaKOTEPaINeBTUYECKOTO
JefCTBUS, BOSMOXXHOCTD JUIUTEIBHOTO NPHUMEHEHNs 0e3 BBIPa)KCHHBIX MOOOYHBIX peakuuid. [Tomumo eue-
HOro AeifcTBUsL OMONOrHYECKH aKTHBHBIX BELIECTB, COJCPIKAIIMXCS B JIGKAPCTBEHHBIX CPEACTBAX, AcicTBe-
HeH ¥ npodunakTrueckui 3¢ pext. [T03ToMy BaKHO NMPOAHATM3UPOBATH COCTAB MIPUPOIHOTO JICKAPCTBEHHO-
IO CBIPbSI PACTHTEIBHOTO MPOUCXOKACHUS. L{enb paboThl — H3y4eHHEe MaKpOJAUArHOCTHYECKHX OCOOCHHO-
CTeii M COCTaBa AaKTHBHBIX HPHPOJHBIX COCAMHCHUH JIEKApCTBEHHOIO PACTEHHs YHCTOTENa OOJBIIOrO
(Chelidoniummajus L.). B xaduecTBe 00beKTa UCCICOBAHUS MCIOIB30BAIM YUCTOTEN OOJBINON, COOpaHHBII
B paiione KyHreii-Anaray u nedeOHbIe, KOCMETHYECKHE M TUTHEHMYECKUE CyXUe HaOOpHI, IPUTOTOBICHHBIE
Ha OCHOBE TpaBhbl YHCTOTENA, pealu3yeMble B anTekax. B mcciieoBaHNM HCIOJIB30BAINCE MeToabl (apma-
KOTHO3HMHU, MaKpOCKOIINH, Tra30Boii xpomaTorpaduu-macc-crekrpomerpud (GC-MS). Pe3ynbTaTsl Makpocko-
MMYECKOr0 aHaIN3a MOATBEPANIH COOTBETCTBUE COCTaBA U XapaKTEPUCTHK I'OTOBOTO ChIpbs B oOpa3uax. O6-
pasusl pactenuit C. majiis OKa3aau cTaOUIbHBINH KOMIIOHEHTHBIH COCTaB C IOCTATOYHBIM KOJIHMYECTBOM OHO-
JIOTHYECKH aKTUBHBIX BemecTB. Bo Bcex oOpasmax oOHapykeHbl coemmnenus 3,7,11,15-Tetramethyl-2-
hexadecen-1-o0l, Phytol, Ethyl Oleate, 9,12-Octadecadienoic acid, ethyl ester, 9,12,15-Octadecatrienoic acid,
ethyl ester, (Z, Z, Z), Methyl 19-methyl-eicosanoate, Protopine. [IpoBenieHne KIMHNYECKUX MCHBITAHUN IS
OLICHKH TEpaNeBTHYECKOTo IOTEHIHala pacTeHus, ero 3(pQEeKTHBHOCTH M 0€30IacHOCTH B (apManeBTHKE
SIBJIITCSI OCHOBOM It Oymymmx uccienoBanuii. [lomydeHHbIe pe3yIbTaThl HO3BOJIAIOT OOBEKTHBHO OIECHUTH
HOPMBI Ka4ecTBa (papMaKONEHHOT0 JIEKAPCTBEHHOTO PACTUTENILHOTO ChIPbsl YUCTOTEIa OOJIBIIOTO.

Kniouesvie cnosa: Chelidonium majus, dpapmaxoiorus, MeIuluHa, JEKapCTBEHHOE PAcTeHUE, aJKaJIOHIbI,
opranmyeckue coenuHenus, Kynreit Anaray, mpemapar.
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Hosbiit noasua Eumerus aristatus Peck, 1969 (Diptera, Syrphidae)
u3 rop Kapabac (Bocrounbiii Kazaxcran)

B 2022 r. B x01¢ paboThI 0 U3y4YCHUIO S3HTOMO(DaYHBI ['0CY1apCTBEHHOTO HAIIMOHAILHOTO TIPHUPOTHOTO Map-
ka «Tapbararaii» B roxxHOM oTpore xpedrta Tapbararaii ropax KapabGac GbUIO0 OTJIOBJICHO HECKOJBKO MyX-
xypuanok (Syrphidae) pona Eumerus ¢ anMKalbHO JIAHIIETOBUIHO PACHIMPEHHOW apHCTOM, KOTOpHIC B Ha-
cTosimeil paboTe omucaHbl Kak HOBBIM moaBuA Eumerus aristatus Peck, 1969. Camen onucsIBaeMOro mojaBu-
Ja oTu4aercs ot E. gristatus Hanu4ueM HaJleTa H I[BETOM BOJIOCKOB Ha TOJIOBE, PACHONIOKEHUEM IIIa3KOBOTO
TpeyroJbHUKa, (OPMOI1 U BETOM YCHKOB, IIBETOM OTJIBA OKPACKH TeJa.

Kniouesvie cnosa: Eumerus, Syrphidae, HoBbIi monsua, Boctounsnii Ka3zaxcran, Tap6Oararaii, Kapabac, my-
XU-KYPYAITKH.

Bseoenue

Myxu-xypuanku (Diptera, Syrphidae) — onHO 13 cambIX 0OraTelX BHIAMH CEMEWUCTB IBYKpPBUIBIX;
pacmpocTpaHeHbl BcecBeTHO. B mupoBoii hayne ommcano 6omnee 6000, B [lanmeapkruke 6omee 1500 BuaoB.
Myxu MaJeHbKHX W KPYITHBIX pa3MepoB (0T 3 10 25 MM), TEJIO Yalle YepHOe WU YePHOE C JKEINTHIMH IIAT-
HaMH WK T0JIOCaMH, MHOTHE HAallOMWUHAIOT 10 BHEUIHEMY BUAY IT4el, mmesel, oc. imaro oObIYHO BeTpe-
YaroTcsl Ha [BETYIIUX pacTeHusX. [IuTaroTcss HEeKTapoM W TIBUIBIOH, SBISIOTCS ombuinTedssMu. Ob0mamaror
MaHEBPEHHBIM IIOJIETOM, YacTO 3aBUCAIOT B Bo3ayxe. [[uTanne TMYMHOK OYeHb pa3HO0Opa3HO: MHOTHE BHUIBI
XHIIHBIC, YHUYTOXKAIOIIUE MEJIKHX BPEIHBIX HACEKOMBIX; UMEIOTCSA (PUTO(Ard, BpeIsilue TyKOBHUHBIM
KyJbTypaM. [Ipyrue BUIbl pa3BUBAIOTCS B HABO3€, B THUIOIIEH JPEBECHHE U TPyXe AyIell JepeBbeB, B Mace-
Ke; B THE3/IaX OC W IT4ell, B MypaBeWHuKax u T.1. [1].

Bonbuioro 6uonoruyeckoro nporpecca B [laneapkTike JOCTUTIN CUPOUIBI, THYHHKA KOTOPBIX 0OHTAa-
10T BHYTPH JIUCTbEB, cTebeid, KOpHel M JYKOBHUIl TpaBIHUCTHIX pacteHui [2]. K takum ¢utodaram otHO-
CUTCSI OJTUH W3 CaMbIX OOJIBIINX I10 YHCITY BUAOB ponl — Eumerus Meigen, 1822. B Ilaneapktuke B 1988 T.
on110 otMedeHo 140 BumoB poza [3]. C Tex mop 4rcIIo ONMMCAHHBIX BHIOB 3HAYUTEILHO YBEIUIIIIOCH. T0Mh-
ko B npenenax Llenrpansaoit Azum (Kuprusum, Tamkukucrana, Typkmenun u 10xHOM yactu Kazaxcrana)
u3BecTHO 54 Buja [2].

B 1969 r. JI.B. II>k ObuT0 OmMyONMMKOBAaHO ONMCAaHWE HOBOTO BHIA pona Eumerus, 0OHapyKEHHOTO €10 B
AnaiickoM xpe6Te (Kuprusus) [4]. Bua pe3ko oTiingaercs OT MpOYMX MPEACTaBUTENCH poaa JIAaHIICTOBUIHO
anMKaJbHO pacmpeHHol apuctoil. B 2022 r. B 10xHOM oTpore xpedta TapOarataii ropax Kapabac (Teppu-
topusi ['ocyrapcTBEHHOTO HAIMOHAJIBHOTO TMpHpoaHOTOo mapka «TapOararaii») MHOI OBUIM OTIIOBIICHBI HE-
CKOJIBKO MYX 3TOTO poJia C XapaKTepHbIM paciiupeHneM apucTsl. [Ipu ucciegoBaHuu SK3eMIUISIPOB U CPaB-
HEHHWHU C ONMHCAaHUEM MyX M3 AJas ObLJIO YCTaHOBJIEHO WX OOJIBIIOE CXOJCTBO, HO TIPH 3TOM BBISBIICH U DAL
CYIIIECTBEHHBIX OTIMYNH, YTO TTO3BOJIIIIO CYUTATH OOHAPYKEHHBIX MYX TOIBHIOM aJlaiicCKOTo BUA.

Eumerus aristatus karabasensis Zlatanov ssp. n.

Mamepuan. Tonotum: &, 29.04.2022, Bocrounsni Kasaxcran, xp. Tap6arartaii, ropsr Kapabac,
46°49'36.6"N, 82°42'20.2"E, 749 M Hax yp. M. (cOopmuk B. 3naranos). [apartuns — 1 &, 1 @ ¢ Takoii xe
ITHKETKON. DK3eMIUIApHI XpaHaTcs B kojutekunu Muctutyta 300morun KH MHBO PK, r. Anmartsr.

Onucanue. Camel.

T'onosa. I'naza nuxontudeckue, pa3ieneHsl IPOMEXYTKOM B 4-5 (haceTok; B OTHOCUTEIBHO JUIMHHBIX U
TYCTBIX CBETJIBIX BOJOCKaX; B 3agHUX 1/5—1/4 moBepxHocTu roisie. Jlumo OnecTsiie-4epHoe C 30JI0TUCTHIM
(nanee — naTyHHBIM) OTJIMBOM, HO IIOA YCHKAaMH B TYyCKJIO-CEPOM IPOCBEYMBAIOIIEM HAJIETE, CKBO3b KOTO-
PBIIl BUAEH LIBET KYTHKYJIbl, B JUIMHHBIX CBETJIBIX BOJOCKaX. JIMIIO BEHTpaJbHO, O4YEHb CJIA00 PaCIIUpSIO-
ieecs, MOYTH NapaslienbHO-cTOpoHHEe. JIOO OT OCHOBaHHUS YCUKOB JI0 BEPXHHX YTJIOB IJ1a3 B TYCKIJIO-CEPOM
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IUIOTHOM HaJeTe, B CBETJIBIX T'YCTBIX BOJIOCKAaX; K3aJWd OT BEPXHHX YTJIOB Tlla3 — OJecTsAIIe-4YepHbIH, B
JUIMHHBIX TOpYAIIMX, TOBOJIBHO PEJIKUX CBETIBIX BOJOCKAX, C MPUMECHIO YEPHBIX y MepeaHero riaska. ['masz-
KM PacIlOJIOKEHBI B BHJIE BBITAHYTOTO PaBHOOEIPEHHOTO TPEyrojbHHKA. PaccTosHMe MeXIy NepeiHuM U
3aJTHUM TJIa3KaMHy MPUOIM3UTEIHHO PABHO TAKOBOMY OT IEPEIHET0 Tia3Ka 0 BEPXHUX YIJIOB TJa3 U OT 3a/I-
HEro Tiia3ka /1o OJrpKaiIIero 3aJHero yria riasa. 3aJHue TIa3Kd OTJEeNEHBI OT Kpas ria3a MPOMEKyTKOM
4yTh OOJBIIMM TOJOBUHBI JHaMeTpa Iiia3ka. Y CHKH YepHble, B OenoBaToM HaieTe. 3-i 4JICHHK YCUKOB OT-
HOCHTEIBHO HEOOJBINON, NapalieIbHO-CTOPOHHHI; COOTHOIIIEHUE MHupuHA:uHa 1:1,4; BEpXHUIA JUCTAITb-
HBII yroJl IHUPOKO 3aKPYIJI€H, HUKHUN — OTYETJIMBO BBIPAXKEH, allMKAJIbHO IIOYTH 3aKPYIJIEH; BIOJIb JIUC-
TaJILHOTO Kpasi ¢ BHEITHEW CTOPOHBI PaciioloyKeHa MIMPOKOOBaNIbHAs occeTTa; OnkKe K OCHOBAHUIO B HIK-
HEll yacTu ¢ BHEUIHEH CTOPOHbBI HMEIOTCS TPU CIa00BBIPa’KEHHBIE KOPOTKHE MPOI0JIbHBIE OOPO3IKH, C BHYT-
pEeHHEe — MeIuaNbHO JIBE KOChIE, TaKkXKe claboBhIpakeHHBIC, HIDKHSS OoJiee JITMHHAS, BEPXHSS OYEHb KO-
pOTKasl. 2-i YWIEHUK CHAPYKH C BEHTPAIbHO-O0OKOBBIMH JUTHHHBIMH IIETHHKOBHUIHBIMH Y€PHBIMU BOJIOCKAMH
aMUKaJIbHO, CaMBI IIMHHBIM M3 KOTOPHIX MOYTH JOCTUTAET MOJOBUHBI ANUHBI 3-ro wieHuka. [Ipouue Bo-
JIOCKU Ha YWICHHKAaX Tak)Ke YepHble. ApHUCTa YepHas, pacUIMpeHa B OCHOBAaHUU U JIAHLIETOBUAHO B alHKallb-
HOW TpeTH. AIMKaIbHOE PacIINpEeHHe MOKET OBITh KaK MPUOCTPEHHBIM, TaK U 3aKpyTJIeHHBIM (puc. 1).

Pucynox 1. Eumerus aristatus karabasensis (Zlatanov ssp. n.). Ycuku: [ — camen (a, 6 — BapHaHTBHI
ANMKAIFHOTO PACIIMPEHHUS ApUCTHI); 2 — caMKa

I'pyos. CpeqHecnHKa, HIMTOK U TUIEBPHI YaCTO, HO MEIIKO MMyHKTHPOBaHHKIE, YePHbIE OJecTsIINe, C JIa-
TYHHBIM OTJIUBOM: CPEJHECIIMHKA M IIMTOK C OYCHb CJIIa0BIM, ME30- U MTEPOILUIEBPBI C UHTCHCUBHBIM, MPaK-
TUYECKH TEMHO-30JIOTHCTHIE;, CTEPHOILIEBPHI C 0OJee TYCKIBIM OTIUBOM, C MaTOBO-YEPHBIMH YYaCTKAMU;
TUIOTUIEBPHI M KAaTaTEPTUTHI TaKX€ C TYCKIBIM OTIHBOM. CpemHECIMHKA B CPEOHEW IJIMHBI TOPYAIINX,
IJICBPbBI U NIUTOK B HEMHOI'UM Oonee JJINHHBIX BOJOCKaX. FI/IHOHJ’IeprI TOJIBIC, KaTaTCPruThl B KOPOTKUX
TOpYAIUX JKEITOBATBIX BOJIOCKaX. MeTacTepHBI ciabo OnecTsIIue, C JaTyHHBIM OTIMBOM, B JUTHHHBIX TOP-
Yamux BOJIOCKaX. Bomocku Ha rpyam cBetnble. Ha cpenHecnmHKe 4yTh 3aMETHBIE CIENbl ABYX MEIHalbHO-
OOKOBBIX TOJIOC OEJI0BATOrO HAJETa MO TepeIHeMY Kparo, MPOIODKEHHBIX K3aH T0JI0CaMU HECKOIBKO 00-
Jiee TYCThIX BOJIOCKOB.

Hoeu depnble; Ta3uku, 6epa v ToJeHH OJECTSAIINE ¢ TaTYHHBIM OTIMBOM, JIAIKK MaToBble. bempa Bcex
HOT alMKaabHO Y3KO JKENTHIS; TOJICHU TEepeaHuX HOT B Oa3anpHOW 1/4, cpemHmx m 3amHuX — 1/3 KenThle.
3anHue Oeapa criepeau B alMKaIbHOHN 1/3 MOTYT OBITh HPUAUPYIOMUMH. Ta3uKH MEPETHUX U CPETHUX HOT B
KOPOTKHUX, 33JJHAX — B JUTMHHBIX TOpYAIIUX OebIX BOJIIOCKaX; Oeapa B KOPOTKHUX OEINbIX MPHUIIETafoIIuX BO-
JIOCKaxX, TMepeHrne M CpPeJHHNe — C33AW B JJIWHHBIX TOPYAIINX JKEJITOBATO-OENbIX, 3aHHE — CIHEepear B
JJIMHHBIX, C3aJI1 B 60J1ee KOPOTKHX TOpYaIlMX BOJIOCKaXx. I'osienn Bcex HOT B KOPOTKHUX MNpUIICTarOIIuX KEJI-
TOBaTO-0CNBIX, JIATIKK — B KOPOTKHX CBETJIO-XKEJITHIX WIJIM JKEITHIX BOJIOCKaxX. 3ajHue Oelpa yMEpPeHHO
pacIIMpeHHbIe; BEHTPAIGHO B allMKAIBHOM TPETH C TMEPEIHUM U 3aJHUM TpeOHSAMHU U3 OKOJIO 6 HINITHKOB Ka-
JKIIBIN.

Kpuvinwss npospaunsie, upupupytoniue. [Irepocturma xentoBaras. MUKPOTPUXHH TMOKPBIBAIOT BCHO
IUIOMIA/(b KPbLJIa, KpOME OCHOBAHMUS, a TAKXKe 3a/lHEl 4acTu s4elku b,. AMKaIbHO 3Ta s4Yeika B MUKPOTPH-
xusx. JKumka Ry.s Hap s ciabo m3orayTa (puc. 2). XXwiku depHsie, kpoMme TeMHO-0ypbix SC 1 R|. 3akpbiio-
BBIC YENIYIKH JKEITOBATO-0eIbIe, C TAKUMU K€ PECHUYKaMU. JKyxKalblla )KeITOBaTO-0elbIe.
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Pucynok 2. Eumerus aristatus karabasensis (Zlatanov ssp. n.). @parMeHT Kpblia camIiia

bprowxo ynnuHeHHO-0BasIbHOE, YepHOE OJiecTsIee, co cIa0bIM JIaTyHHBIM OTJIMBOM, YacTO, HO MEJKO
MyHKTHpoBaHHOEe. Ha 2—4-M Teprurax ¢ KOCHIMM MOYTH HE M30THYTHIMU ISITHAMU O€JIOro Hajeta. TepruThl
0oJpIIel YacThi0 B MPHIICTAIOMINX KOPOTKHUX YEPHBIX BOJOCKAX, JIATEPANBbHO IOCTETIEHHO CMEHSIOMIMXCS
CBCTJIBIMU, IISITHA HAJICTA CILJIOIIb B CBETJIBIX BOJIOCKAX, 2-" TEPruT NepeaHeC-1aTcpajibHO B NJIMHHBIX TOP-
YaluX CBETJIBIX BOJIOCKAX; 4- TEPTUT JATEPAIbHO B OTHOCUTEIILHO JJIMHHBIX MOJYTPUIICTAOIINX CBETIIBIX
Bosockax. [lepemusis monoBuHa 1-ro cTepHUTA YepHAs CO CIAOBIM JIATYHHBIM OTJIMBOM, B CBETIIBIX BOJIOC-
Kax, 3aHss1 — Oypas, royas. 2-i U 3-i CTEpHUTHI TISHIEBO-0yphIe; 2-if CTEPHUT cIIepeau B ITMHHBIX CBET-
JIBIX BOJIOCKAX, YKOPAUMBAIOIIUXCA K3aaW; 3-if CTEPHUT B KOPOTKUX BOJIOCKaX. 4-i CTEpPHUT YEPHBIH MaTO-
BBIi, B O€IOBATOM HaJIETe, C OTAEIbHBIMU JIATYHHO-OJIECTSIIMMHU YYaCTKAMHU, B O4€Hb KOPOTKUX MPUIKATHIX
BOJIOCKaX, €T0 3aIHUN Kpail ci1abo BOTHYTHIN (puc. 3). 8-if CTEpHUT YEpHBIN ONeCTSImniA, B yMEpEHHOHN JTH-
HEI TOPYAIUX CBETIIBIX BOJIOCKaX. | MIMONMUTHI Kak Ha PUCYHKE 4.

CBeTibie BOJIOCKH Ha Telle )KEeITOBATO-0eIbIe WK OelbIe.

Pucynox 3. Eumerus aristatus karabasensis (Zlatanov ssp. n.). 4-if CTEpHUT caMIia

O

i

Pucynok 4. Eumerus aristatus karabasensis (Zlatanov ssp. n.). ['unonuruii, Bug coOoky

Jnwuna tena 7,5 Mm.
Camxa. Iloxoxa Ha camna. [lomumo monoBoro quMopdu3Ma, OTINYAETCS OT HErO CIEAYIONUMHE MPH-
3HaKaMU: JIMIIO B KpaiiHe ciiaboM, elie 3aMeTHOM HaJleTe; 100 Bech OiiecTsmuii, 63 HajeTa HaJ OCHOBAaHUEM
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YCHKOB; TJIa3KOBBIN TPEYTOJHHUK PABHOCTOPOHHUM; 3-i YIEHHK YCHUKOB OOJIBIIIE, YeM y camIla, OKPYTJIBIM,

AMUKaJIBHO CJIETKA MPUOCTPEHHEIH, C SIPKO BRIPAKECHHBIMH BeepOooOpa3HO pacXoasimuMucs 00po3nkamMu Ha

BHEIIHEH U BHYTPEHHEH CTOpoHaxX (puc. 1); BOJIOCKM Ha IPyAM U HOTaX 4yTh 0OJiee KOPOTKHE, YEM Y camIla.
JlnmnHa Tena 8§ M.

Obcysrcoenue

s ynoOcTBa cpaBHEHHS BaKHEHIINX NPU3HaKoB Eumerus aristatus Peck, 1969, ¢ onucaHHbIM 110/1BU-
JIOM OHH CBEZICHBI B TAOIIUILY.
Tabnuma

OcHoBHbIe pasnunst Mexay camuamu Eumerus aristatus Peck, 1969,
u E. aristatus karabasensis Zlatanov ssp. n.

Eumerus aristatus Peck, 1969 Eumerus aristatus karabasensis (Zlatanov ssp. n.)
JIuto, 106 1 TeMsl YepHbIe, OecTsime JIuto 6aecTsiiie YepHOe C JATYHHBIM OTJIMBOM, T10]T
YCHUKaMH B TYCKIIO-CEPOM MPOCBEYMBAOIIEM HAJIETE.
JIo6 OT BepXHHX YIJIOB IJIa3 0 OCHOBAHUS YCHKOB 4Yep-
HBII B TYCKJIO-CEPOM IIJIOTHOM HaJleTe

TeMeHHO! TpeyTroIbHUK B UEPHBIX BOJOCKAX TeMeHHO! TPeyrobHUK B CBETJIBIX BOJIOCKAX C IpUMeE-
CBIO YEPHBIX Y IIEPEIHET0 Ia3Ka

Pacnonoxxenue ria3zkoBoro TpeyroiasHuka (cM. I3k, PaccrosHue Mex Iy IepeTHUM U 3aJHUM TJIa3KaMH IpH-

1969. Puc. 9) OJIM3UTENHLHO PAaBHO TAKOBOMY OT MEPEIHETO IIa3Ka J0

BEPXHUX YITIOB IJ1a3 U OT 3aJHET0 IJa3ka J0 Onvokaiiiie-
IO 3a/THEr0 yIJia ria3a. 3aJHue IJ1a3Ku OTACICHBI OT
Kpasi IJ1a3a NPOMEXKYTKOM YyTh OOJBIIMM MOJIOBUHEI
JMaMeTpa riaaska

Ycuku uepHo-Oypsie Ycuku yepHble, B 0€JI0BaTOM HaJETe

JlnnHa 3-ro 4jeHMKa yCUKOB IOYTH paBHA IIUPUHE, CooTHolIeHNE MUPUHA:ATHHA 3-TO YIEHUKA YCUKOB

HWDKHHUH INCTaIBbHBIN YTOJI OTYETIMBO BEIPaXKeH (CM. 1:1,4; BepxHUIl AUCTATBHBIN YTOJ MIUPOKO 3aKPYTIEH,

Ik, 1969. Puc. 9) HIDKHAN TACTABHBIN YTOJI OTYETINBO BBIPAXKCH, allH-
KaJbHO MOYTH 3aKpPYIJICH

Bpromko ¢ cHHEBaTHIM OTIMBOM Bpromko, Kak ¥ IpoYHe YacTH TeJa, C JATyHHBIM OTIIH-
BOM

IIpumeuanue. drumonorus. HazBanue noasuia — JaTHHCKOE IpuiaratesibHoe ot rop Kapabac.

Paboma evinonnena npu punancosoii noodepcke Komumema nayku Munucmepcmea nayku u gvlcuie-
20 obpazosanus Pecnyonuxu Kaszaxcman (mema APO9259987 «Oyenxa pasznoobpasus gayusl HaceKomvlx
Tocyoapcmeennozo nayuonanvhoco npupoonozo napxa ~Tapbacamail”, ee MOHUMOPUHS, COXPAHEHUE U YC-
mMouyUBoe UCNOIb30BAHUEY).
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Kapa6ac taysinan (IIsirsic Kazakceran) Tadbuiran
Eumerus aristatus Peck, 1969 (Diptera, Syrphidae) »;xana typuueci

2022 xputel «TapOararaity MeMJIEKeTTIK WITTHIK TaOWFH MAapKiHIH 3HTOMO(ayHACHIH 3epTTey OapbICHIHAA,
TapOararaifi KOTAaCBIHBIH OHTYCTIK ciremuepingeri Kapabac TaybslHaH —BI3BIHIAYBIK-IIBIOBIHIAPIBIH
(Syrphidae) Eumerus TYKbIMIACBIHBIH OipHENICyl ayJiaHIbl, ONApAbIH EPEKIIeTiri Ke3diK Topi3ai
«apHCTAChIHBIHY VI KaFbl JKANMaKThIFbIHAa. Makanana Fumerus aristatus Peck, 1969 xaHa Typiiue peTiHae
cunarranrad. Cunarranran E. aristatus Typlue OacblHIarbl ©He3 O€H TYKTEpiHIH TyCiMeH, Ke3
YIOYPHIIIBIHEIH ~OpHAJACYbIMEH, MYPTIIATAapbIHBIH MilIiHI MEH TYCIMEH JKOHE JeHECiHIH peHIMeH
epeKUIeTICHe ],

Kinm coe30ep: Eumerus, Syrphidae, xana typiue, LLIsirsic Kasakcran, TapOarataii, Kapabac.

B.V. Zlatanov

New subspecies of Eumerus aristatus Peck, 1969 (Diptera, Syrphidae)
from Karabas Mountains (Eastern Kazakhstan)

In 2022, in the course of studying the entomofauna of the Tarbagatai State National Natural Park in the
southern spur of the Tarbagatai Ridge in the Karabas Mountains, several hover flies (Syrphidae) of the genus
Eumerus with a lanceolate-apically widened arista were caught, which are described in this paper as a new
subspecies of Eumerus aristatus Peck, 1969. The male of the described subspecies differs from E. aristatus in
the presence of plaque and the color of the hairs on the head, the location of the ocellar triangle, the shape and
color of the antennae, and the color of the tint of the body color.

Keywords: Eumerus, Syrphidae, new subspecies, East Kazakhstan, Tarbagatai, Karabas.
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PexoMenpanuu mo omneHkKe Kayecrsa NaHHBIX iNaturalist

JlanHble, coOpaHHBIE BOJIOHTEpaMH (citizen science), COCTAaBISIIOT 3HAYUTENBHYIO OO CBEACHHUH 0 OMopas-
HOOOpa3uH, JOCTYNHBIX yepe3 riaodanpHbiid nopran GBIF. Tem He mMeHee, MHOTHE TpodeCCHOHATBHBIE UC-
CJIeIOBAaTENN CKENTHIECKH OTHOCSTCS K BO3MOXKHOCTH HMX HCIOJIB30BaHHUS A HAYYHOrO aHanu3a. Llembro
HCCIIEZIOBAaHUS CTana pa3padoTKa METOAMKH UL OIEHKH KauecTBa JAHHBIX JTIOOMTEIbCKUX HAONMIONEHHH Ha
npumepe cucteMsl iNaturalist. JIns noctmxenus nemu depe3 nopran GBIF momydens! nannsie iNaturalsit B
TabnMaHOM BHUjie. BrInoHeHa oLleHKa ITOJTHOTHI ¥ KauecTBa JaHHbIX. [loka3aHo, 4To 10 TpeTH HaOII0AeHUH B
paccMaTpUBaeMBIX BEIOOPKAX COMEPIKAIN HEKOPPEKTHBIE MIIH MOA03pUTENIbHbIe 3HAYSHHS, OHAKO OOJBIINH-
CTBO HaOJIIO/ICHUH MMeNN BBICOKOE KaueCTBO U MOTYT OBITh MCIIOJIb30BaHBbI Ul HAY4YHOro aHaiu3a. Ha ocHo-
BE MOJIyYEHHBIX PE3YJIbTATOB CHOPMYITUPOBAHBI CIIEYIOLINE KPUTEPUH, KOTOPBIM JIOJDKHBI COOTBETCTBOBAThH
HaOmoneHus iNaturalist: (1) HaOmIOAEHHE NODKHO OBITH OMPENENICHO 3KCIEPTOM, MMEIOUIMM COOTBETCT-
BYIOIIYIO KBanu(ukaimio, (2) gata HaOMIOICHUS T0JDKHA OBITh yKa3aHa KOPPEKTHO, (3) yKa3aHHBIE reorpa-
(ryecknue KOOPAMHATHI JOJDKHBI COOTBETCTBOBATH PEabHOMY MeCTy HaOmioneHus. IIpenmoxkeHbl MeTOIbI
JUIS BEISIBIIEHHSI HEKOPPEKTHBIX 3HaueHMH. [Toka3aHo, 4To Ha ocHOBe HoCTyNHBIX yepe3 GBIF maHHBIX MOXXHO
CaMOCTOSITENILHO ITPOBEPUTH NPABHILHOCTE OIPEeTICHHS N3yYaeMOro TaKCOHa, OLCHUTh Hay4YHYIO KBATH(H-
KallUIo 3KCIEPTOB, ONpEe/eUBIINX HabmoneHue B iNaturalist n Bepuduuposats naty HabmoneHus. OneHka
KOPPEKTHOCTHU Treorpaduueckux KOOpAWHAT MEeCT HaOII0JeH N sBIsieTcs OoJiee CIIOXKHOM 3amadeit. s npo-
BEPKHM 3THX JaHHBIX TpeOyeTcs HanOosee TIATeIbHbIH aHaIu3 ¢ NIPUBJICYEHUEM JIOTOJHUTEIBHBIX HCTOUHU-
KOB HH(OpManuu.

Knrouesvie cnosa: moourensckue Haomoaenus, GBIF, Darwin Core, aHaau3 MacCHBOB O0bEAMHEHHBIX JaH-
HbIX, reonanibie, ORCID.

Beeoenue

AHann3 00beIMHEHHBIX JTaHHBIX, TOJYYEHHBIX U3 Pa3HBIX HCTOYHUKOB, SBISIETCS MUPOBBIM TPEHIOM B
Hayke o 6uopasznooOpaszuu [1, 2]. Takoi moaxo ] MO3BOJISIET PemIaTh 3aJa4d Ha MAaKpOPETHOHAIEHOM U TJI0-
0aJbHOM YPOBHSIX, UCIIOJIB3YSI COBPEMEHHBIE METO/Ibl CTATHCTUUECKOTO M MPOCTPAHCTBEHHOTO aHaimu3a [3—
8]. IIporpeccy B 3T0# 0OacTh cmocobcTBOBaNIa OMU(PPOBKA KPYITHEHITNX MUPOBBIX HAYIHBIX KOJUICKITUN H
WX pa3MelleHne B OTKpbITOM AocTyre B cetu MutepHer [9—11]. B mocnennue roxpl Bc€ 60abIINI BKIaT B
OTKPBITBIE JTAaHHBIE O PaCIPOCTPAHEHWH BHIIOB BHOCAT HE MPO(ECCHOHANBHBIE UCCIIEIOBATENN, a BOJIOHTE-
pbl-HaTypanuctsl [12].

Ha mMupoBoM ypoBHE MpaKkTHKa MPHUBJIEYEHUS BOJOHTEPOB K TPYAOEMKOMY M 3a4acTylO IOPOTOCTOS-
mieMy cOopy HayuyHbIX JaHHBIX [13] pacmpocTpaHeHa JOBOJIBHO MIMPOKO M MO3BOJISIET CYIIECTBEHHO IOIOJI-
HUTh CBEJCHUs, cOOMpaeMble podecCHOHATBbHBIMU HccienoBaresivu [14—19]. B aHrmos3paHoM muTepaTy-
pe Takas IesTelbHOCTh TOJydnyia Ha3BaHUe citizen science (WM community science, public participation in
scientific research) [14], a BOJIOHTEPOB, KOTOPbIE IOMOT'AlOT UCCIICIOBATEISAM COOMPATh UM aHATM3UPOBATh
JaHHBIC, Ha3BIBAIOT citizen scientists. J1yi1 0003HaYEHUS TAKMX aKTUBHOCTEH B PYCCKOSI3BIYHON Cpee LIHpO-
KO WCTIOIB3YETCS TEPMUH «TpaxkaaHckas Hayka» [20—22], XOTsS Takoi HpsSIMOU TepeBOj HE SBIIETCS KOp-
PEKTHBIM. Bo-TiepBbIX, OH HENMPaBUIILHO NepeIacT U3HAYAIbHBIH CMBICI (3/1€Ch «Citizeny ymoTpeOisieTcs Kak
«TOpPOKaHUHY», & HE «TPaKAaHUH»), & BO-BTOPHIX, IaHHOE COYETAaHHE Y)Ke 3ape3epBUPOBAHO IJIs1 0003Haue-
HUS MCCIEIOBaHM He BOCHHOU Tematuku. [lo MHeHUIO aBTOpa, OoJiee yaadHbIM MEPEBOJIOM citizen science
ABIISIETCS COUETaHHE «IIOONTENbCKAE HAaOIIOACHN», KOTOPOE UCIIOIB3yeTCA B TEKCTE CTAThH.

BaxxHo oTMETHTH, 4TO 00BEM JAaHHBIX, COOMPAEMBIX Yepe3 CHUCTEMbI JIOOUTEIbCKUX HaOIIOJEHUH, B
MHpE BO3pacTaeT CYMIECTBEHHO OBICTpEE IO CPABHEHUIO C «HAYYHBIMID» UCTOYHHKAMHU. Tak, KpyIMHEHIM
pecypcoM B MexayHapoHOM perno3utopun o 6uopasznoodpasuu GBIF (cMm. HIDKE) sBIsSeTCS MaccuB, CO0-
panHbIi mro0uTensmu ntull — eBird Observation Dataset [23], Bkiitouatoruii >1 mip. Habmoaenuit. Yucio
e 00pa3LoB U3 HAYYHBIX KOJUIEKIMiA, 1ocTynHbx yepe3 GBIF, cocraBusier uyts 6omee 213 MiH.
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O4eBHUIHO, YTO JTIOOUTENBCKIE HAOIIOIEHUS UMEIOT OOJIBIION MOTEHITHAI [T HayIHOTO aHanmn3a. Yac-
TO OHH SIBJIIIOTCS €JIMHCTBEHHBIM UCTOYHHUKOM JIAHHBIX O OMOPa3HOOOpa3uM TOH WM UHOM TeppuTopuu [24].
B TO ke BpeMsi MHOTHE YYEHBIC BHIPAXKAIOT COMHEHHS OTHOCHTEIHHO HAJC)KHOCTH TAKHX JIAHHBIX U BO3-
MOKHOCTEH WX WCIOJIh30BAHMS JJISI HAYYHOTO aHajW3a HapsALy C MaTepHallaMd IU(PPOBBIX HAYYHBIX KOJ-
JIEKIWHA U Ty OJTHKATIHH.

TpanunuoHHO aHATN3 O0BEAMHEHHBIX JAHHBIX HAUWHACTCS C OIEHKH MX Ka4eCTBa, TO €CTh MIPOBEPKH U
Bepudukanuu (data cleaning). Meronuka oleHKH KayecTBa JIaHHBIX B IIEJIOM XOPOIIO pa3paboTaHa U Mpej-
CTaBjeHa B psnme pabotr [25-28], HEKOTOpHIE OOIMIETTPUHATEIE METOBI PEATM30BAHBI B TTAKETaX ISl CPEIIbI
cTaTuCcTU4eCcKoro nporpammupoBanus R [29, 30]. B To ke BpeMst cyliecTBYOIINE METOIUKU ObUIH pa3pabo-
TaHbl B OCHOBHOM Ha OCHOBE MaTepHaJIOB HU(POBBIX HAYYHBIX KOJUICKIUi. JIroOuTenbckue HaOIr0aeHUS
MMEIOT OMpPEENIEHHYI0 CIEIU(PHUKY, KOTOPYIO HEOOXOIUMO YUUTHIBATH MPHU OICHKE WX KauecTBa W MPHUTOJI-
HOCTH JJISl PEIIeHNS 33a/]a4 KOHKPETHOTO MCCIIEeTOBAHMS.

Ienpro maHHOW pabOTHI cTana pa3paboTKa METOJUKHU OLEHKH KayecTBa JAHHBIX U3 CHCTEM s cOopa
TOOUTENHCKUX HaOMoeHu. VcenenoBanye BEITONHEHO HA OCHOBE CBeJleHMI 13 cucteMsl iNaturalist, qoc-
TynHBIX "yepe3 peno3utopuit GBIF.

Memoowt u mamepuanvl

Onucanue cucmemwvl iNaturalist. Cucrtema s cOopa moOuTenbckux HaOmoneHuii iNaturalist
(https://www.inaturalist.org/) paspaboTana Beimyckankamu yHUBepcuTeta bepkmu (CILIA) B 2008 1. [31]. Ha
ssuBapb 2023 1. oHA BKIIOUaeT >125 MiH HaOroaeHuid >411 ThIC. BUIOB CO BCEro MUpA, CACIAHHBIX >2.5
MJIH HatypanucToB. Kaxaplii monp3oBatens iNaturalist nMeeT JIMYHBINA aKKayHT, yepe3 KOTOpPHI OH 3arpy-
aeT HaOmofeHns. JlenaTs 3TO MOXKHO TIPU IMOMOIIM MOOWIBHOTO TpritokeHus iNaturalist winm yepe3 BeO-
caiit. OCHOBaHHEM 11 HAOJIOICHUS MOXeET OBITh oTtorpadust (cepust hoTorpaduii) miu aynro3anuck. [Ipu
3arpy3Kke HaOJIOIEHHs CHCTeMa TMpeJyiaraeT aBTOMaTHYeCKOe ONpeieieHle TakcoHa 1mo ¢ororpaduu, ocHO-
BaHHOE Ha paboTe HEHPOHHOH CEeTH, MOJIB30BATENh MOXKET COTJIACUTHCS C HUM, MM YKa3aTh COOCTBEHHOE.
Bce HOBBIC HAOMIOACHMS MONYYalOT cTaTyc «Tpedyercs onpenenenuey (NeedsID). Eciu onpenenenne mom-
TBEPXKIAETCS SKCIIEPTaMH (TO €CTh JIFOOBIMH 3apPETHCTPUPOBAHHBIMU yUacTHUKaMU ceTH iNaturalist), mmeeT
reorpaduyecKyIo MPHUBSI3KY U HAOMIOAaeMbI OOBEKT HE SIBISETCS KYJIbTYPHBIM, OH MOJyYaeT «HccieqoBa-
Tenbekuit» ypoBeHb (ResearchGrade). [[nst BuIOB, TOYHBIE KOOPAUHATEI KOTOPBIX HE TOJUIEKAT pas3riialie-
HuIo (sensitive data), ecTh QYHKIMS TCHEPAIN3ALUU TCOTaHHBIX.

[Momynsprocth iNaturalist 00ycioBieHa T7I00adbHBIM MPOCTPAHCTBEHHBIM M YHHBEPCAIBHBIM TaKCO-
HOMHYECKAM OXBaTOM, a TAKXKe BO3MOXXHOCTBIO CO3/[aBaTh TEMATHUECKHE MPOEKTHI, 0000IIaromie Ha0Iko-
JEHWsSI [IEJeBBIX TAaKCOHOB, WJIM HAOMIOJCHUA, CAETAaHHbBIE 32 ONpPEeIEHHBI IEPUOI BPEMEHH, JIH0O Ke Ha
onpenaencHHoi tepputopun. Hampumep, mpoext «®Diopa Poccun u Kpeimay [22] 0600miaer>2.2 MJIH Ha-
OJIFOJICHUI COCYIUCTBIX PACTECHHM.

Jlannvie iNaturalist, docmynuvie uepes enobanvuwiii nopman GBIF. Global Biodiversity Information
Facility (GBIF) — kpynHeimuii MexIyHapoAHBIH PEIO3UTOPUI OTKPBITHIX JAHHBIX 0 OMOpa3sHOOOpazuu
[32]. Ha nauano 2023 r. yepe3 GBIF nmoctymno >2.2 Mipj 3amMcell 0 HaxXxoJKax BHIOB, MPOUCXOASIINX
n3>80 THIC. UCTOYHHUKOB (HAOOPOB MaHHBIX). Bece maHHBIE OecruiaTHO OCTYITHEI AJIs aHAIHU3a Ipu coOmroIe-
HUY TPaBUJI WX UCTIONb3oBaHus. Jlanable n3 cucteMbl iNaturalist mpeacTaBieHsl B BUAE OTIEILHOTO Habopa
nanHbeix — iNaturalist Research-grade Observations [33]. B GBIF skcnoptupyroTcsi He Bce HAOMIOACHUS, a
TOJILKO MMEIOIINE «HCCIIE0BATEIbCKUID yPOBEHb, a Takxke coBMecTuMmyto ¢ GBIF mumensuro (CC-0, CC-
BY mwm CC-BY-NC). B omyimune ot «Hay4IHBIX» HaOOpOB JaHHBIX, peacTaBicHHBX B GBIF, koHTpOIb Ha
JTAHHBIMH U KaueCTBOM HAOJIIOJICHUI NIPAKTUYECKHU MOJHOCTBIO JISKUT Ha ydyacTHUKaxX cetu iNaturalist. Pa3-
paboTuynku miIaThopMbl 00ECTICUHBAIOT TOJNBKO €€ TEXHHYECKYI0 paboTy M aBTOMAaTHUECKUH SKCIOPT JaH-
HbeIX B GBIF, mpu 3TOM He OIeHUBAIOT Ka4eCTBO HAOIIOIEHHI, KOTOPBIE 3arPyIKalOT MTOIh30BATEH.

Paspabomka memoouxu oyenxu xawecmea oannvix iNaturalist, docmynuwix uepes GBIF. Jlns obecrie-
YEeHUS! COBMECTUMOCTH JaHHBIX, IPOUCXOIAIINX U3 pa3HbIX ucTouHukoB, GBIF ucnons3yer ennHblil 0OMeH-
el cranzapt Darwin Core [34], pa3paboTaHHBIH Hay4yHO-0Opa3oBaTenbHON accouuanueil Biodiversity
Information Standards (TDWG). Bce nannble, kak myOJUKyeMbIe, TaK M BBITPY)KAEMBIMH TI0JTE30BATEIIIMU
nopTaia Jis JalbHEHIIero aHan3a, IPUBECHBI K 9TOMY CTaHAapTy. MH(popManus XpaHUTCs B TaA0JIUIAX CO
CTPOTO ONpeelicHHBIM Ha0OpOM TIOJIeH (TEpMUHOB, 3aT0JIOBKOB CTOJIOIIOB), IPABUIIA 3aIlTOJHEHHSI KOTOPBIX
perJIaMeHTHPOBaHBL. B TO e BpeMs B CHITy pa3HOPOIHOCTH MCTOYHHWKOB NAaHHBIX, HHAeKcupyeMbix GBIF,
nH(popMaIs MOXKeT OBITh MpeACTaBiIeHa ¢ Pa3HON MOAPOOHOCTHIO, COEPKUMOE HEKOTOPHIX MoJiel B paz-
HBIX Ha0Opax JaHHBIX MOXKET OTIMYATHCS.
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PekomeHpaumn no oueHke kavecTtBa gaHHbIx iNaturalist

[TosTomy Ha mepBoM 3Tane paboThI ObLIA MPOAHAIM3UPOBAHA MTOJHOTA HaHHBIX iNaturalist, TOCTyTHBIX
yepe3 GBIF. [Insa atoro uepes untepdeiic GBIF nonyueHsl BHIOOPKH HAONIONEHUH, CACTAHHBIX aBTOPOM
cratei [35] u onpexneneHHbIX aBTOpoM [36] B popmate Darwin Core Archive. 1o sTum Tabnumam oneHeHa
JOCTYITHOCTh CIIEAYIOMEeH WHpOpMAIH: aBTOPCTBO HAOIIOJIEHNS, TAKCOHOMHS, CBEJIEHUS O JaTe U MEcTe
HaOIIOACHMS, CChITKA Ha UCXOoaHOe Habmonenue B cucteme iNaturalist. Ha ciemyromem stame mpoaHaanu3n-
pOBaHBl BO3MOKHOCTH HCITIOJIb30BAaHUS JIOCTYMHBIX CBEACHUH Uil BepU(UKAILMH ONpEesieHHS TaKCOHOB,
OLIEHKH Hay4HOW KBaJM(UKaIlMH SKCIEPTOB, KOPPEKTHOCTH NAaThl HAOJIOJACHUS U BO3MOXKHOCTH MPOBEPKH
reofaHHbIX. Ha OCHOBE MOIyYeHHBIX pe3yJIbTaTOB CPOPMYIHPOBAHBI PEKOMEHIAINY 10 OIIEHKE KadecTBa
na"abix iNaturalist.

Pesynomamut u ux oocysicoenue

Ocobennocmu opeanusayuu oannwix iNaturalist 6 mabauyst DarwinCore

Asmopcmeo nabarodenuii. Ccblika Ha UCX0aHOE Habmomenne (B cucteme iNaturalist) mocTymHa B 110-
asx dwe: occurrence ID u dwe: reference. lns yka3zanus aBTOpa HaONIOACHUS MCHOJIB3YyeTcs mojie dwc:
recordedBy, mis onpenenuBuiero nHabmoneane — dwce: identified By. HatypammcTter MoryT cBsi3ath cBOi
npodwmib ¢ uneatudukaropom ORCID (Open Researcher and Contributor ID). YUepes GBIF nadopmarms o6
ORCID nonn3oBareneit iNaturalist moctynna B nmoisix dwc: recorded By ID u (unm) dwe: identified By ID.

Csedenus 06 onpedenenuu Haobnooenus. Unpopmanus 06 nneHTH(HUKALINNA TAKCOHOB MPEACTABICHA B
HECKOJIBKHX ToJisiX. HayyHoe Ha3BaHWe Bujaa (WM TakcoHa Oojiee BBICOKOTO paHra, 0 KOTOPOTO yIaloch
oIpenenuTh 00BeKT) XpaHutcs B nojie dwce: scientific Name, cOOTBETCTBYIOIINI paHr TakcoHa — B dwc:
taxon Rank. J/lonmonHuTENBHBIC TaHHBIE O TAKCOHOMHU JOCTYMHEI B ossix dwc:kingdom, dwc: phylum, dwe:
class, dwc: order, dwe: family, dwc: subfamily, dwe: genus, dwc: subgenus, dwc: specific Epithet, dwc:
infraspecific Epithet. [Ipg HE0OXOIUMOCTH HCCIIEIOBATEIN MOTYT CaMOCTOSATEIHLHO TPOBEPUTH MPaBUIIh-
HOCTh orpeJiesieHus, mockonbky yepe3 GBIF moctymubl dotorpaduu m aynmosamnucu, mociayXUBIIHE OCHO-
BaHMEM JIJ1s1 HAOJIIOICHUI.

Ceedenusn o oame nabarooenus. CBeICHN 0 JaTe W BpeMeHn HabmomeHus corinacHo ISO 8601-1:2019
npencrasieHsl B noe dwe: eventDate, B mone dwe: verbatim EventDate — cornacao EXIF ¢otorpadun.
Wndopmarnust o BpeMeHHn HAOIIOACHUS TakxKe TocTynHa B mose dwc: event Time, o roze, Mecsilie 1 IHE — B
dwec: year, dwc: month u dwc: day cooTBeTCTBEHHO.

T'eodannvie. Tlpu 3arpyske HaOmojeHuil B iNaturalist KOOpIUHATEI SKCIIOPTHPYIOTCSI aBTOMAaTUYECKH
n3 EXIF ¢otorpaduu b0 BBOAATCS HATypalMCTaMH BPYYHYH. Takke e€CTh BO3MOXKHOCTh yKa3aTh MO-
TPELIHOCTh OmpeleNieHns: kKoopauHat. Berpoennsie GPS-mpueMHHKHM HEKOTOPBIX Mopened cMapT(oHOB
(bUKCHPYIOT MOTPENTHOCTh aBTOMaTH4decku. OcTaabHbIe Te0TaHHbIe (CTpaHa W TOIMMOHMMHKA MecTa Ha0roIe-
HUS) TEHEPUPYETCsl aBTOMATUYECKH Ha OCHOBE KOOPIMHAT W Mcmoib3yemoro B iNaturalist kaprorpadude-
ckoro cepsuca. MHdopmanus 0 MeToe NpuBsI3KH (aBTOMaTH4eckas Wi py4uHasi) B iNaturalist oTcyTCTBYeT.

B tabmumax Darwin Core KOOpAMHATH MeCTa HAOJIOMCHHS, IHPOTa W JOJITOTA, MOCTYITHEI B ITOJISIX
dwc: decimal Latitude u dwc: decimal Longitude cooTBEeTCTBEHHO, MOTPENIHOCTH OINpPENENICHUS KOOP.IH-
HaT — B dwc: coordinate Uncertainty In Meters. J{71st ykazaHusi cTpaHbl HCIOJB3YIOTCS dwc: country u dwc:
country Code, miist ykazanus rononnmo — dwec: state Province, dwc: verbatim Locality u mp.

Taxkum o6pazom, gocrynabie depe3 GBIF mannsre iNaturalist BkiarogaroT 601b110H 00BEM aTpUOyTHB-
HOM MH(pOpMaNUK 0 HAOMIOACHHUSX, KOTOpas MOXKET ObITh MCHOJb30BaHA JUIS OLCHKH KAa4eCTBA JaHHBIX.
BakxHbIM IperMyIIECTBOM SBIISICTCS AOCTYIMHOCTH (poTorpaduii M ayauo3anuceld, a TakKe UCXOAHBIX Ha-
OITIO IS HMIA.

Oyenka kauecmea OaHHbIX

Oyenka Hayunot keanuguxkayuu sxkcnepmos. B BbIOOpKe HAOMIOJEHUH, CIENaHHBIX aBTOPOM CTaTbH,
conepxkanochk 11756 3zamuceit. 3 Hux skcrepramu iNaturalist onpenenensr 2244 HaOMOEHYSI, OCTaTbHBIE
OBLITN OTIpEIeTICHBI ABTOPOM CaMOCTOSATEIHHO U MOATBEPKIACHBI dKCIIepTaMu. B onpeneneHnn HaOIIOCHUH,
KOTOpBIC aBTOP HE CMOT MACHTU(UIUPOBATh, YYacTBOBAIM 79 skcnepToB, u3 kotopeix 61 umeror ORCID.
Hons wabmogenuit, onpeneneHHpIx dkcrepramu, umerormmumu ORCID, cocraBnsier 70,9 % (1593 3ammcm).
Taxum obpazom, onpenenernns 11105 HaOmOACHMI MOKHO paccMaTpHBaTh Kak KOPpPEeKTHRIE, 651 Habmrome-
HUE HYXIaeTCs B MPOBEPKE CICIUATMCTAMHU.

Bepuduxayua dam umabarooenuii. Beioopka HaOMIOACHNN, ONPENEICHHBIX aBTOPOM CTaThH, BKIIOYAla
9702 3ammcu, n3 KOoTopeix 190 — mabmiomeHns moib3oBaresieit iNaturalist, a octanpbHBIE — COOCTBEHHEIE
HabmroneHust aBropa. M3 stux 190 3anuceii 187 oTHOCKMIIMCH K COCYAUCTBIM PacTeHUsIM. Bce oHM sBISIIOTCS
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OOBIYHBIMHU, IIUPOKO PACTIPOCTPAHEHHBIMH BHAAMH. BONBIIMHCTBO HAOMIOACHUH ClIeNaHO B TeUEHHE Berera-
LIMOHHOT'O C€30HA, CPOKU BCTPEY COOTBETCTBYIOT OOLIENIPUHATHIM IIPEICTABICHUSIM O (PEHOJOIMH HaOJIIO-
JaeMbIX BUJIOB B paifoHax ux mpowuspactanus (puc. 1). Pyunas nmpoBepka HabI0[eHUN HE BBISBUJIA HECOOT-
BETCTBUH MEXIY yKa3aHHOW JaToi M ce30HOM HaOmoieHus Ha Qotorpadusax. [Ipu stom ans 83 3anmceit
(44,4%) nara HaOmoAeHuUs OTAMYaNach OT JaThl 3arpy3ku B iNaturalist. Kak mpaBuio, 3Ta pasHuna cocras-
JsIa OT OAHOTO IO HECKOJIBKHX JIHEH, HO B HEKOTOPBIX CJIydasiX AOCTUTajia HECKOJIbKUX (MakcumyM 12) ner.
B nenom, MOKHO 3aKITIOUNTh, YTO BCE YKa3aHHBIE IAThl KOPPEKTHBL.
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Mecsay,
Pucynok 1. Pactipeneneuue nabmronenuii iNaturalist 1o Mecsam B aHATA3HPYEMOU BEIOOpKE

Oyenxa kauecmsa ceo0anHbix. J{1s1 OLIEHKA KOPPEKTHOCTH reorpauuecKux KOOPIUHAT UCIIONb30BaN
HaOIIIO/IEHNsI COCYANCTHIX PAaCTeHUH, aHAIM3UPYEMble Ha MPEeIbIIyIeM dTarne. B meaom, Bce TOUKH HaOIO-
JEHUH COOTBETCTBOBAIM IPEJCTABICHUSAM 00 apeanax pacCMaTpHUBaeMbBIX BHIOB. Pe3ynbTaTbl pydHOU Be-
pUdHKaLUU [OKa3add, YTO B OJHOM HAONIOJEHWH TOYKa OOHApPYKEHHS CYXOIYTHOTO MalopOTHUKA
Pteridium pinetorum Haxonunach B aKBaTOPHWH IPYJa, YTO SIBHO yKAa3bIBAeT HA OIMMOOYHBIC KOOPIUHATHI
Jli1st ocTanbHBIX HAOIIOAEHUH T0I0OHBIX HECOOTBETCTBUI HE BBISIBIICHO.

Takxe npoaHanu3MpOBaHbl JOCTYNHBIE JaHHBIE O MOTPEIIHOCTAX OIMpEaesIeHUs KOOpAUHAT. BrIscHEHO,
YTO MOTPELIHOCTD yKa3aHa aisi 142 3anuceit. [lpu atom s 76,1 % nabmronenuii (109 3anuceit) ona He npe-
Bbrmana 50 M, a gt 79,6 % (113 3ammceit) — 100 m (puc. 2). Cpenn HaOmMIOAEHUH, 11T KOTOPBIX IOTPeI-
HOCTb He Oblia yKa3aHa, 19 clienaHbpl Ha TEpPUTOPUHU HACENIEHHBIX IIYHKTOB, TO €CTh B 30HE YBEPEHHOTO T0-

KPBITHSI MOOUITBHO# cBsizu. CKopee BCero, MOrpeliHOCTh OMPEICICHUs] KOOPIUHAT STHX HAOIIOICHUH HeBe-
nuka (TIepBBIEC JECATKA METPOB).
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Pucynok 2. TTorpenHocTs onpeaeacHus KOOPIUHAT B aHATIH3UPYEMOU BEIOOpKE
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Taxoke OLleHEeHO B3aMMHOE PACIONOKEHUE TOUEK HaOII0NeHu 3a OJTHY JaTy OTHOCHTEJILHO BPEMEHH, B
KOTOpoe OHM ObUIM chenaHel. B kadecTBe mpuMepa mMpHBeAeM HAOTIOJCHUS IOJb30BaTeNs max carabus,
caenannable 30 anpens 2018 r. B necHoM MaccuBe 3anoBeqHuka «Kamyxckue 3acekm» (Poccust, Kamyxckas
0011.). Bce oTMeueHHbIe BUABI ABISIOTCA OOBIYHBIMU JUIS (JIOPHI IIMPOKOJIMCTBEHHBIX JiecoB. [l Bcex Ha-
OJroJIeHnil yKazaHa MOTPEIIHOCTh ONPEIeNICHNs] KOOPHHAT, KOTopas cocTtaBisieT ot 6 10 19 M. Kak BuaHO
U3 PHCYHKa 3, TOYKH 00pa3yloT KJIacTephl, KOTOPBIE XOPOIIO COIIACYIOTCS CO BPEMEHEM, B KOTOpOE ObLIH
cenansl HaOmoaeHns. Ha oCHOBaHMM 3TOT0 MOXKHO 3aKJIFOUUTh, YTO KOOPJHHATHI BCEX PacCMaTPHBAEMBIX
HaOJI0/IEHHUH ¢ BBICOKOW BEPOSTHOCTBIO OBLTH OINpeeIeHbl KOPPEKTHO.
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Pucynok 3. HabGmroaenwsi, cienanHbie HAaTypalIucToM B TeueHue nHs. [lommoxka cxembl — Open Street Map

Takum 00pazoM, B aHAIM3UPYEMBIX BHIOOPKAX B 3aBUCHMOCTH OT KPHTEpPHUS OLCHKH J0 TPETH HaOJIro-
JEHUH Co/IepsKali MOA03PUTENIbHBIE I HEKOPPEKTHBIE 3HaYeHUs. VX HCroap30BaHUe MOKET CYLIECTBEHHO
MCKa3UTh Pe3yJIbTaThl AaJbHEHIIEro aHajau3a 1 BBIBOIBL. B TO e BpeMs OOJIBIIMHCTBO HAOMIOACHUN Xapak-
TEPU30BANCHh BBICOKMM KayeCTBOM AAHHBIX U IOTEHLHUAIbHO MOTYT OBITh MCIOJB30BaHBI AJsI HAYyYHOI'O
aHaJn3a.

Pexomenoayuu no oyenxe kavecmsa oannvix iNaturalist, docmynnvix uepez GBIF

Ha ocnoBe 00001eH s Pe3yIbTaTOB, IOIY4YE€HHBIX Ha IIPEAbIIYIIEM 3Talle, pa3padoTaHbl PEeKOMEHIALUH
10 OIIeHKe KaudecTBa AaHHBIX iNaturalist (cM. Ta0i.). [Ipennaraemas METOIMKA TaKKe MOXKET OBITH UCIIOIB30-
BaHa JUI IPOBEPKU U BepU(PUKALMU JaHHBIX U3 JPYTHX CHCTEM I cOopa JIIOOUTENbCKUX HaOJIIOACHHUH.

[Ipexxae Bcero ncciemoBaressaM, IIIAHAPYIOIIAM UCTIONB30BaTh AaHHbIe iNaturalist (vimu npyroi citizen
science IaThopMbl), HEOOXOAUMO YOCTUTHCS, YTO IIEJCBBIC TAKCOHBI MOKHO C YBEPEHHOCTHIO UACHTU(U-
uupoBath Mo ¢GororpadusM uin ayauozanucsiM. Eciiu 3To He mpencTaBisieTcsl BOSMOKHBIM, TO JaHHBIE U3
cucTeM i cOopa JoOUTENBCKUX HAOIIOAeHNH clielyeT HCKIIIOUNTh U3 aHaJIu3a.

Orenky kavecTBa MaHHBIX iNaturalist memecooOpa3Ho HadaTh ¢ OMEHKH KBATH(HKAITAN SKCIIEPTOB, OTI-
penenuBIMx HaOmoaeHus. XoTs Bce HaOmoaeHus u3 iNaturalist cogepar 0JlHO3HAYHOE yKa3aHUE aBTOP-
CTBa, BBISIBUTH HaONIONEHHA, CIACNAaHHbIE WIM HICHTU(HUUUPOBaHHBIE NpodecCHOHaTbHBIME HCCIe0BaTe-
JsIMH, B 0OIEM MacCHUBE JaHHBIX 4acTO 3aTpyAHUTENIbHO. HaTypanuctsl (BHE 3aBUCUMOCTH OT MX Hay4HOH
KBaJM(UKAUKM) MOTYT yKa3blBaTh KaK CBOE HACTOAIIEEC MM, TaK U MPOU3BOJIHHO BHIOpAHHBIM HUKHEHM.
Taxke HEOOXOIUMO OTMETHTB, YTO yyacTHUKH iNaturalist He CBSI3aHBI CO CBOMMH OPraHM3aLHUsIMH. XOTS
addunmanus MoXxeT ObITh yKa3aHa B JIMYHOM akKKayHTe, oHa He skcnoptupyercss B GBIF. B kauectBe kpu-
Tepusi i1 IOHCKa HaOIroneHuid Npo(ecCHOHAIBHBIX MCCIENOBAaTEeIeH MOXHO HCIIONb30BaTh HaIU4ue
ORCID (xak 310 OBLIO cAeNaHo B JaHHOH padote). Tem He MEHee AajeKo HE BCe YUEHBIC YKa3bIBalOT CBOM
ORCID B iNaturalist. [ToaToMy pekoMeHIyeTCSI 03HAKOMUTBLCS C OCHOBHBIMH KCIIEPTAMH TI0 IIEJIEBBIM TaK-
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coHaM U ux kBanudukanueit. [lomumo vammaust ORCID, cnenyetr oOpaTuTh BHUIMaHUE HA YUCIIO CIEIaHHBIX
9KCIIEPTOM ONpe/esieHUi. DTa nHbopMaI¥sl JOCTYIIHA Ha JIMYHBIX CTPAHUIAX HATYPAIUCTOB,

Tadonuma

Ipennaraemble peKoMeHIaIMN 10 OLleHKe KayecTBa Ha0onennii iNaturalist

Kpurepwii

I/IHHI/IKaTOp BBICOKOT'O Ka4€CTBa
JaHHBIX

MeToq OIICHKH U BBISIBICHUS
HEKOPPEKTHBIX 3HaYCHUN

HabmtoneHue onpenenieHo 3KCIepToM,
HMEIOIINM COOTBETCTBYIONIYIO KBAJH-
¢duxanuio

Hanuuue y sxcnepra G0JIbIIOro
Ycia ONPeAeIeHUH 1IeJIeBOTO TaK-
cona u (mm) ORCID

OneHka KBaJH(UKAIMU SKCIIepTa Ha
ocHoBe ero npo¢uis B iNaturalist

Jlara HaOnroieHNs yKa3zaHa
KOPPEKTHO

CoOoTBeTCTBHUE AAThl HAOIIOACHUS
ce30Hy Ha poTtorpaduun

AHanu3 pacnipeaeneHus HaOIoaeHHA
II0 MecsIaM ¢ y4eTOM OHOJIOrUH U3y-
YaeMBIX TAKCOHOB.

Pyunas Bepudukarms HaOM0ASHIHA

VYkazaHHble reorpaduyeckie
KOODPJMHATHI JOJDKHBI COOTBETCTBOBATD
peasbHOMY MeCTy HaOIIIOIeHUs

ITooxeHne Touek HAOIIIOAEHHI
COTJIACYETCs C MPEICTABICHHUSIMH O
OHMOJIOrMY M3y4aeMbIX TAKCOHOB
Hanuyrie 1aHHBIX O MOTPEHTHOCTH
ompeneseHus KoopauHat. Benuunna
MOTPEIIHOCTA COOTBETCTBYET TPe-
OOBaHUSIM MCCIIEIOBAHMS.
Habnronenus cenansl B peenax
KPYIHBIX HACEJEHHBIX MYHKTOB (B
30HE YBEPEHHOTO MOKPHITUS MO-
OWMITEHOM CBSI3M)

AHanu3 IpoCTPaHCTBEHHOTO PacIo-
JIOXKCHUS TOYCK HAOIIOJICHUH C yue-
TOM HUMEIOIINXCS 3HAHUI 0 OMOTOIH-
YeCKOU MPUYPOUCHHOCTH H3YIaeMBIX
TaKCOHOB

ComnocraBieHre KOOPAWHAT C IPYTHMHA
HaOJIFOACHUAMU, CIETaHHBIMU I10b30-
BaTejeM B KOHKPETHYIO 1aTy

AHanu3 coriacoBaHHOCTH BPEMEHH
HAOJIIOICHUS M PACIIONIOKCHHS TOYCK
HAOJIOICHUI OTHOCHUTENIBHO JPYT APY-
ra

AHanu3 3HaYeHUI MOrPETHOCTH OIl-
peaeneHrs KOOpAuHaT U MPUypOUYEH-

HOCTH HaOJFOICHUIA K ypOaHU3UPO-
BaHHBIM HJIH IPUPOTHBIM TEPPUTOPH-
M

TuratensHOCTh NPOBEPKH KOPPEKTHOCTH OIPEIEICHUH MOXKET OBITh Pa3HON M 3aBHCHUT OT HPOCTOTHI
UACHTHU(QHUKALUN HCCIIEAYEMBIX TAKCOHOB TI0 (oTorpadysiM WIH ayJH03alKiCIM, a TAaK)Ke OT MPEACTaBICHHO-
CTH 3TUX TaKCOHOB B cucteme iNaturalist. /Iy MUPOKO pacpoCTpaHEHHBIX BUIOB, KOTOPBIE JIETKO OIpejie-
JIAIOTCSI W TIpencTaBiieHbl B iNaturalist GONBITUM YHCIIOM HAOIMIOACHUH (HECKOJIBKO THICSY) BepH(DHUKAITUS
MOET ObITh MUHHMANbHOW. Ecin 00bekTaMu MCClieIOBaHuUs SBIISIOTCS PElIKUE MIIH TUIOXO OTpelieisieMble
BUJBI, PEKOMEHIYETCSl POBEPITh KOPPEKTHOCTH ONPENEICHUs KaXKI0ro HaOMIOCHHS, UCTIONB3Ysl TOCTYII-
HBle (oTorpaduu win ayauosanucu. [Ipu oOHapyKeHUH OIIMOOK B ONPENEeNICHUH CTPOTO PEKOMEH/IyeTCs
npeiaraTh KOppekTHoe omnpezencHue B iNaturalist. Takke peKOMEHIyeTcss 00pallaThCs K MCXOIHBIM Ha-
omoxaenusam (B iNaturalist), 4ToObI 0O3HAKOMUTBCSI C UCTOpUEH onpeaeneHui, nockoiabky B GBIF skcnoprtu-
PYIOTCS TOJIBKO CBEICHUSI O MOJIb30BATENE, TIEPBBIM CISJIABIIMM IIPH3HAHHOE TIPABIILHBIM OIIpE/IeICHUE.

Bo MHOTrHX HMcclnemoBaHUSIX NPUHIUINAIBLHO BaKHOH sABIseTcs MHGOPMAIMA O AaTe HAOIIONCHUS, B
TaKUX CIy4asX HACTOATEILHO PEKOMEHAYETCs TIIATeNbHO BepH(PHIUPOBATH COOTBETCTBYIOLIME CBEICHUSI.
OwmunbKu CBSA3aHBI C TEM, YTO YAaCTO HATYPaJHMCThl YKa3bIBAIOT HE JaTy HaOroAeHus: 00beKTa B MPHUPOJE, a
JaTy 3arpy3ku HaOmomeHus B iNaturalist. BpeMeHHOH MPOMEXYTOK MEXKIY dTUMHU COOBITUSIMH MOXKET CO-
CTaBISTh OT HECKOJNBKHX IHEH 10 HEeCKONbKHUX JeT. [loaToMy pexoMeHayeTcs Bcerga oOpamaThCs K HU30-
OpaskeHHsIM WM ayAXO03aIMrCsIM I OLEHKH KOPPEKTHOCTH YKa3aHHOHM JaThl HAOIIOACHUS.

Haubonee mpoOiieMHBIM BOIPOCOM TIpH OIICHKe KadecTBa AaHHBIX iNaturalist siBiseTcss BepuduKarms
reorpaiIecKuX KOOPANHAT, TO €CTh IPOBEPKA MX COOTBETCTBHUS pealbHOMY MecTy HaOmoxeHus. B cury
BBISIBIICHHBIX 0coOeHHOCTel reonaHubiX iNaturalist (cM. pazgen «OneHKa MOTHOTHI JaHHBIX») 0 KOPPEKTHO-
CTH OIpeAeIeHHs KOOPIMHAT MOXKHO CYJHMTBh TOJIBKO IO KOCBEHHBIM IpH3HAKaM. TpaJuIMOHHAs B TaKUX
CIIy4asx MPOBEpKa COOTBETCTBHS KOOPIMHAT ONMHCAHMIO MecTa HaOmoneHus [25] He ABiseTcs KOPPEKTHOIL.
[TosTOMY pekoMeHayeTcss HaYMHATh OLIEHKY KadecTBa I'eOJaHHBIX C BU3yallM3alWdd TOYEK HAONIOACHUH U
CpaBHEHHUS Pe3yJbTaTOB C MMEIOLUIMMUCS CBEACHUSIMU 00 apeaniax v OMOTONMUYECKOW MPUYPOYSHHOCTH U3Y-
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YaeMbIX TaKCOHOB. Ha cremyromem atare cienyeT HCIoJIb30BaTh JOCTYITHBIE CBEIEHUS O TIOTPEUTHOCTH OTI-
peneNneHusi KOOpAMHAT, a TakKe MPUYyPOUYSHHOCTH HaOIroeHuH K ypOaHM3MPOBAHHBIM WM MPHUPOTHBIM
TeppuTopusiM (py4Has npoBepka). [lo ombITy aBTOpa, 3HaAUEHUS MMOTPEIIHOCTA B HECKOJBKO JIECATKOB MET-
pOB 1 Ooliee B cilydae ONpeJesieHus] KOOPJUHAT BCTPOCHHBIM B cMapTPoH GSP-npueMHUKOM MOTYT CBHIE-
TEJILCTBOBATh O HEMPABWIBHOW TeoJIoKaud. B To ke BpeMs B cllydae PyYHOU T'eONPUBSI3KH HAOIIOMESHUIH
3HAYCHUEC NOTPCIIHOCTH B IIE€PBLIC COTHU METPOB—HECKOJLKO KHJIOMETPOB ABJISACTCA BIIOJIHE 00b19HBIM. T]O-
pOroBOE 3HAYEHUE MOTPEITHOCTHU JIJISl UCKIIOYCHHS HAOMIOJCHUI U3 aHaIu3a JIOJKHO ONPESNIAThCS HCCIie-
JOBaTeJeM caMocTosATeNnbHO. Habmromennst 6e3 ykazaHWsl MTOTPEITHOCTH, CAETaHHBIE B IMpelenax KPYIHBIX
HAacCeJICHHBIX IMyHKTOB B 30HE YBEPEHHOTO MPHUEMa MOOMIIBHOMN CBSI3U C BHICOKOM BEPOATHOCTBIO T€OJIOIUPO-
BaHbI KOPPEKTHO, TO3TOMY MOTYT OBITh UCIIOJIB30BAHbI JIJIS TaTbHEUIIIEr0 aHAIN3a.

BaxHO TakKe yYUTHIBATh, YTO €CIM OOBEKTOM HCCIEAOBAHUS SBISIETCS MIMPOKO PACTIPOCTPAHEHHBIH,
OOBIYHBIA BU, TO, BEPOSATHO, Aa)Ke 3HAUMTENbHAS TOTPENTHOCTH OMpPEIeICHUsI KOOPAUHAT (0 HECKOIBKHUX
KHJIOMETPOB) HE BHECET CYIIECTBEHHBIX UCKaXEHUI B pe3yapTaThl. Eciu ke 1eneBoi BU SBISETCS PEAKUM
WM CBS3aH C OINpE/eJICHHBIMY THIIAaMU MecTooOWTaHwmid, To naHHbIe iNaturalist Hy»xmatoTcs B Ooyee Tiia-
TEIHHOUW MpOBepKe. KpoMe TOro, mone3Ho MpPOBECTH aHAIN3 PACIONIOKCHHS TOYCK HAOIFOJNCHHWA OTHOCH-
TEJIBHO APYTUX HAOIIOMEHUHN, CICTaHHBIX B ATOT JICHh HATYpadUCTOM. ECIM KOOpAMHATHI 1IeJIEBOTO HAOIIO0-
JICHHSI 3HAYUTEIHHO OTIMYAIOTCS OT JIPYTHX HAONIONCHUH, CACIAHHBIX B TOT XK€ JICHb, CKOPEE BCErO B I'eo-
JAHHBIX UMEETCS OIINOKa.

3axnouenue

Jl1s OIIeHKY Ka4yecTBa JTAHHBIX JIFOOUTEILCKUX HAOIIOICHUHN TPEOYIOTCS CEIU(PUUSCKAE METOIbI, YIH-
TBIBAIOIINE UX 0cOOCHHOCTH. Ha OCHOBe aHanmu3a JaHHBIX U3 cucTeMbl iNaturalist, MOJTy4YeHHBIX Yepe3 mop-
tan GBIF, pa3paboTanbl KpuTepHuH, KOTOPHIM TOJKHBI COOTBETCTBOBATH HAOJIOACHHMS, IPUTOIHBIC /IS Ha-
y‘-IHOI'O aHaJIn3a. HpeI[JIO)KeHI)I METOABI MJIsI OUCHKHU Ka4yeCTBA JAHHBIX ITIO Ka)K)Z[OMy KpI/ITepI/IIO. HOKaSaHO,
4yTo Haubojee CIOXKHOHM 3amadell sBisieTcs BepudUKalus reomaHHbIX. [IpeanoeHHass METOAUKA MOXKET
OBITH MCIIOJIb30BaHA IS OIICHKW Ka4decTBa MAaHHBIX W3 APYTHX CHCTEM Uil cOOpa JFOOMTENhCKIX HabIroIe-
HUHN.

Hccneoosanue evinonneno 3a cuem epawma Poccuiickoeo Hayunoeo ¢onoa Ne 23-24-00112,
https://rscf.ru/project/23-24-00112/
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H.B. IBanosa

iNaturalist nepexTep canacbiH 0aranay 00MbIHIIA YCHIHBIMAAP

Epikrinep sxunaran gepektep (citizen science) GBIF sxahanaplk mOpTangbl apKbUIbl  KODKETIMIL
OMOOPTYPILNIK Typasbl aKIapaTThlH aWTapibIKTad yleciH Kypaiigpl. JlereHMeH, KenTereH Kociou
3epTTeylLIiyiep olapAbl FRUIBIMH Tajjay YLIH HaijalaHy MYMKIiHIIriHE KYMSHMEH Kapaiabl. 3epTTeyIiH
Makcatel — iNaturalist >kyieciHIH MBICAIBIHAA OYECKOWNIBIK OaKpUIayliap AEpPEeKTEpiHiH camachlH Oarajay
omicremecin a3ipney. Makcarka >xety ymiH GBIF mopransl apkeuiel iNaturalsit gepexTepi kecte TypiHZe
anbIHABL JIepeKTepAiH TONBIKTBIFBI MEH CalachblH Oaranay OpbIHIaJAbl. KapacTBIPBUIBIT OTBIPFaH
yJIriniepaeri OakpliayiapaslH YIOTEH OipiHe JeifiH KaTe HeMece KYMIKTI MoHaep OOJFaHBI KepCceTiIreH, oipak
OaKplIayIapIbIH KOIIIIUIIri jKOFaphl camaibl OOJIIBI JKOHE FBUIBIMH Tajljgay YIIiH NaiJaaaHburybl MYMKiH.
AJbIHFAaH HOTIKeJep HeriziHme iNaturalist Oakpiaaynmapel CoMKeC KeJNETIH KeJecl KpHUTepuiliep
TyxKbIppiMaananp: (1) Gakpuiayasl THicTi OimIKTLMri Oap capamiibl aHbIKTaybl Kepek; (2) Gakpuiay KyHi
JypBIC KepceTinyi THic; (3) KepceTiireH reorpadusuiblK KOOpAUHATTAP HAKTHI OAKbLIAay OpPHBIHA COlKeC Kemyi
Kaxer. Kare monzmepni aneikray omictepi ycoiHbuFaH. GBIF apKpuibl KoM JKeTiMII MoNIiMETTEp HETi3iHzae
3epTTENeTiH TaKCOHIB AaHBIKTAYJBIH AYPHICTHIFBIH ©3 OeTiHme Tekcepyre, iNaturalist-re OGakblIay bl
aHBIKTaFaH CapalIIbUIapIbIH FHUIBIME OUTIKTLUTITH OaranayFa )oHe 0aKbplUiay KYHiH TeKcepyre OONaThIHIBIFBI
KepceTinreH. bakpulay —OpBIHAApPBIHBIH —TreorpadusuiblKk  KOOPIMHATTAPBIHBIH —OYPBICTHIFBIH  Oarajay
KUBIHBIpAK. By gepexrepai Tekcepy yIIiH KOCBIMIIA akmapaT Ke3JepiH TapTa OTHIPHIN, €H MYKHAT Tajaay
KasKeT.

Kinm ce30ep: syeckoinblk Oaxputaynap, GBIF, Darwin Core, OipikTipiireH JepekTep MacCHBTEpiH Tajiaay,
reogepexrep, ORCID.

N.V. Ivanova

iNaturalist Data Quality Guidelines

Data collected by volunteers (citizen science) significantly contributes to the biodiversity data available
through the GBIF global portal. However, many professional researchers are skeptical about the possibility of
using citizen science data for scientific analysis. The aim of the study was to develop guidelines for the quali-
ty assessment of iNaturalist amateur observation data. We obtained iNaturalsit data through the GBIF portal.
Completeness and data quality were assessed. It is shown that up to a third of the observations contained in
correct or suspicious values, however, most of the observations were of high quality and can be used for sci-
entific analysis. Based on the obtained results, the following criteria for high quality iNaturalist observations
were developed: (1) the observation must be identified by a qualified expert, (2) the observation date must be
indicated correctly, (3) geographical coordinates must correspond to the real place of observation. Methods
for detecting incorrect values are proposed. It is shown that GBIF users can check the identification of obser-
vations, evaluate the scientific qualifications of experts who identified the observation in iNaturalist, and veri-
fy the date of observation. Estimating the geo data correctness is more difficult. Verification of these data re-
quires the most careful analysis with the involvement of additional information sources.

Keywords: citizen science, GBIF, Darwin Core, consolidated data analysis, geo data, ORCID.
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Hucmumym 300n0euu Komumema nayxku Munucmepemea nayku u evicuie2o oopazosanust PK, Anmamol, Kazaxcman
*4emop o5 koppecnondenyuu: rustem_aijan@mail.ru

00630p paynwbl Taeii (Hemiptera, Aphidomorpha) ka3axcTaHCKOW 4acTH
xpedTa Kynreii Anaray (CeBepHnblii Tsaub-111anb)

B kazaxcraHckoii yactu xpe0ta KyHreit Anatay Ha 1aHHBII MOMEHT BbIsiBJIeHO 111 BUIOB Tieit u3 55 poaos,
TIpeCTaBIeHHBIX cemelicTBaMu Adelgidae (1 Bug, 0,8 % OT 0011ero ynciaa BEISIBICHHBIX BUIOB) U Aphididae
(110 BunoB, 99,2 %). CemeiictBo Aphididae npencraBneno 8 moacemelictBamu: Anoeciinae (1 Bun, 0,9 %),
Thelaxinae (2, 1,8 %), Eriosomatinae (8, 7,3 %), Lachninae (4, 3,6 %), Callaphidinae (6, 5,5 %),
Macropodaphidinae (1, 0,9 %), Saltusaphidinae (1, 0,9 %), Chaitophorinae (7, 6,4 %), Aphidinae (80 Bunos,
72,7 %). Borpie Bcero BHIOB BBISIBICHO B pojaax Aphis (24), Chaitophorus, Macrosiphoniella (o 7),
Brachycaudus (5), Acyrthosiphon, Uroleucon (no 4), Cinara, Pterocomma, Forda (mo 3). B octanbHbIX 46
pozmax oTMeueHo no 1-2 Buzaa. Brepseie mis kazaxcranckoi yactu xpedrta KyHreit Anatay ykazano 17 Bu-
noB: Pemphigus birimatus, Trama rara, Betulaphis brevipilosa, B. quadrituberculata, Therioaphis trifolii,
Macropodaphis rechingeri, Saltusaphis scirpus, Chaitophorus horii beuthani, Aphis cisticola, A. salviae, A.
taraxacicola, Aphidura alatavica, Rhopalomyzus codonopsidis, Acyrthosiphon cyparissiae turkestanicum,
Uroleucon pseudobscurum, Uroleucon jaceae reticulatum, Macrosiphoniella antennata antennata.
Betulaphis quadrituberculata Bnepsbie npuBogutcs Takoke a1t Kazaxcrana n Ceseproro Tsup-lllans. Chai-
tophorus horii beuthani BnepBble HaiineH Take U B CeBepHoM TsHb-1llane. PaccMoTpeHBI Takke BepTH-
KaJIbHO-OMOTOIIMYECKOE PaclpeiesieHne, 0COOCHHOCTH TPOPHUIECKOll clienraan3aliy, OTHOCHTEIbHAS YHC-
JICHHOCTbH BBISIBJICHHBIX BUJIOB Tieil. Cenan 300oreorpaduyecKuii aHaus.

Knrouesvie cnosa: tau, Aphidomorpha, Adelgidae, Aphididae, bayna, sxonorust, xpedet Kynreit Anatay, Ce-
BepHbild Tsaup-11lans, Kazaxcran.

Beeoenue

Xpebet Kynreit Anatay otHocutcs k TopHoi cucreme CeBepHoro Tsub-11Ianst. OH BBRITSAHYT B IIAPOT-
HOM HampasieHuH Ha 275 kM, ero mmpuHa gocturaet 30 kM. Kynreir Anatay o6pamisier ¢ ceBepa Mccbik-
KyJbCKYIO0 KOTJIIOBUHY. Briciias Touka — nuk Yokran (4771 m Hag yp. m.) [1].

CBeneHus O TIAX, OOUTAIONIUX B 3TOM XpeOTe, UMEIoTCs B psae padot [2—6]. Oarako Ha3zpena Heo0X0-
JVMOCTh B HAITUCAHWU CIIEHUATBHON CTAaThH, MOCBSIICHHON (ayHe Tiei 3Toro roporo xpeora. Huke mpu-
BOAUTCS 0030p Tiel 3Toro xpe0Ta, OCHOBBIBAIOIIMICS Ha cOOpax aBTOPOB CTaTbH, cAeNaHHBIX B 1987 u
2017 rr. 3HaukoM (*) moMeUYeHBI BUJIBI, BIIEPBBIE MTpUBOsAIIUecs s xpedra Kynreit Anaray, nnn CeBepHo-
ro Tsup-Illans, nimm Kazaxcrana.

Pesyromamui
Cemeticmeo Adelgidae

Sacchiphantes abietis (Linnaeus, 1758) — daxynbTaTHBHO reTepeMAHBIN BHI, )KUBET B TAJJIaX Ha Be-
TOUYKaxX MOJIOABIX AepeBbeB enu (Picea schrenkiana Fisch. et Mey.); mpuypo4eH K XBOHHO-JIECHOMY IOSCY.
OOBIuHBIH, THPKYMOOpEAIbHBIH OOpPe0-MOHTaHHBIM ME30(QHIBHBIN B, HAHJEHHBIN B ymenbax KypMeTsl u
Koxoxassbik.

Cemeticmeo Aphididae
Iloocemeiicmeo Thelaxinae

Glyphina betulae (Linnaeus, 1758) — y3kwii onmurodar, XKUBET Ha Kope mopociu Oepesbl (Betula
tianschanica Rupr.); Ipuypo4YeH K TOPHO-IIOWMEHHBIM JIECaM, JINCTBEHHO-IECHOMY M XBOMHO-IECHOMY I105I-
cam. OOBIYHBIA, TIOBCEMECTHO BCTPEYAIONIMICSA, UUPKyMOOpea bHbli OOpeo-MOHTaHHBIN, Me30-
rurpoIbHBIN BU, HalIeHHBIH B yiiense KypmeTs! u nonune p. [llenek.

Glyphina pseudoschrankiana (Blackman, 1989) — y3kuii onurodar, >KHBeT Ha MOJIOABIX JACPEBIax U
Kope mopociu 6epessl (Betula tianshanica Rupr.) TUIOTHBIME KOJOHUSMH;, IPUYPOUEH K TOPHO-TIOUMEHHBIM
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necam. Penxuii, eBpazuaTckuii 00peo-MOHTaHHBIA Me30-TUrpodMIBHBIN BUI, HalIeHHBIH B monmHe p. lle-
nek (okp. c. Cater).

Iloocemeticmeo Anoeciinae

Anoecia (Anoecia) corni (Fabricius, 1775) — ¢akynbTaTHBHO TeTePEIMIHBIN BHUJI, KUBET Ha KOPHSIX
ocok (Carex sp.) u 3makoB (Poaceae); mpuypodeH K CTEITHOMY TIOSCY U CPEIHETOPHBIM Pa3HOTPABHEIM JIy-
ram. Peakuii, ronapkTHYecKuil MOJIM30HAIbHbIN Me30(UIIbHBIN BUI, HAWICHHBIN B yIeabe KypmeTsl.

Iloocemeticmeo Eriosomatinae

Pemphigus (Pemphigus) birimatus (Ivanovskaja, 1973*) — y3kuii onurodar, >XKUBET B MaJCHBKHX
KpPYTJIBIX TalllaX y OCHOBaHUs JucTa Tononet (Populus talassica Kom.); BcTpedaercs B TOPHO-TTOMMEHHBIX
necax. Penkuil, anrtaiicko-anaTaBCKUii MOHTaHHBIA Me30-THI'POQUIBHBIN BUI, HailleHHbIH B qoiune p. Lle-
nek (okp. c. Cats). [lnsg xpeOra Kynreii Anatay ykasbiBaeTcs BIIEpBBIE.

Thecabius (Thecabius) affinis (Kaltenbach, 1843) — reTepennifHbIii BUII, )KUBET B JTUCTOBBIX TajlllaX Ha
tonossix (Populus talassica Kom., P. nigra L.), neTom Murpupyet Ha KOpHHU JIOTUKA (Ranunculus sp.); npu-
YpOUYEH K TOPHO-IIOMMEHHBIM JiecaM. MacCOBBIH, IOBCEMECTHO BCTPEUAIOIIUIICS, TpaHCIaleapKTUIeCKUN
TTOJTM30HABHEIN Me30-TUTPOMUITHLHBIA BHI.

Prociphilus (Prociphilus) umarovi (Narzykulov, 1964) — y3kuii onurodar, ®HBET B JUCTOBBIX T'ajuiax
Ha >xumonoctu (Lonicera tatarica L., L. karelinii Bge.), npuypodeH K TOPHO-MIOWMEHHBIM JiecaM U JINCTBEH-
HO-TIecHOMY Tmosicy. OOBIYHBIN, TapOaraTaiiCKo-alaTaBCKO-TyPKECTAHCKUH MOHTAaHHBIA Me30(WILHBIA BUI,
HaleHHbIH B ymenbsax Opra-Mepke, Kypmets! u nonune p. Lllenex (okp. c. CaTol).

Tetraneura ulmi (Linnaeus, 1758) — rerepenuiHbId BUJ, )KUBET B HEOONBIIMX Trajuiax, (hOPMUPYIO-
LIMXCS HA BEpXHEH cTOpoHe JUCTheB BA30B (Ulmus pumila L.), neToM MUTpUpyeT Ha KOPHH Pa3IMYHBIX 3J1a-
koB (Poaceae); mpuypoueH K IpeAropbsM, CTEIHOMY W JMCTBEHHO-JECHOMY IOsiCaM, a TaKXe K T'OpHO-
nmoiiMeHHbIM JiecaM. OOBIYHBIN, ITOBCEMECTHO BCTPEUAIOIIMICA, TpaHCHaJeapKTUYECKH MOJU30HAIBHBIN
Me30(UIBbHBIN BUA.

Eriosoma ulmi (Linnaeus, 1758) — rerepenuitHbIii BU, )KUBET B CIHPATICBUIHO 3aKPYUCHHBIX JIUCTO-
BbIX Tajuiax Ha kaparaue (Ulmus pumila L.), 1eToM MUTpUpYyeT Ha KOPHH U KOPY CTBOJIOB CMOPOJUHBI (Ribes
Spp.); IPUYpPOYEH K TOPHO-TIOMMEHHBIM JiecaM M JIMCTBEHHO-JIECHOMY Nosicy. OOBIYHBIM, MOBCEMECTHO
BCTPEYAOLINICS, TPAHCIIaJICapKTUIECKUN TIONN30HAIbHbIA ME30()UIbHBINA BUA.

Forda formicaria (von Heyden, 1837) — mupokwuii onurodar, >KUBET Ha KOPHSIX Pa3IUYHBIX 3JIAKOB
(Elymus dahuricus Turcz., Poa angustifolia L., Festuca sulcata Hack.); npuypodeH k crenmHomy mosicy. Pen-
KHiA, TONapKTUYECKUN TTOJTN30HATBHBINA Me30(ILHBINA BU, HAliICHHBIN B ymenbe KypMeTsl.

Forda marginata (Koch, 1857) — mmpoxuii onurodar, )KUBET Ha KOPHIX Pa3IHYHBIX 371aKoB (Hor-
deum turkestanicum Nevski, Leymus ramosus (Trin.) Filat., Dactylis glomerata L., Festuca alatavica (Hack.)
Roshev., Elymus angustus Trin.); IIUpoKO pacnpoCcTpaHEH BO BCEX FOPHBIX OMoreoreHo3ax. OOBIYHBIHN, TT0-
BCEMECTHO BCTPEUAIOIIUNACS, TOTAPKTHIESCKUH TOTU30HATBHBIA Me30-KCepO(PIIIBHBIN BU]I.

Forda pawlowae (Mordvilko, 1901) — mmpokuii onurodar, >KUBET Ha KOPHAX Pa3IHUHBIX 3JaKOB
(Hordeum turkestanicum Nevski, Poa angustifolia L.); npuypoueH K crenHOMY Tosicy. Penkuii, BoctouHOTe-
TUUCKUH TEMIIOPaTbHO-MOHTAaHHBIA Me30-KCepOoWIbHEIA BUI, HalieHHbIH B qonuHe p. Lllenex (okp. c. Ca-
THI).

Iloocemeticmeo Lachninae

Cinara (Cinara) piceae (Panzer, 1801) — omurodar, >xuBeT Ha Kope CTBOJOB enu (Picea schrenkiana
Fisch. et Mey.); mpuypoueH K XBOWHO-JIECHOMY T0SICY. MacCOBBIH, ITOBCEMECTHO BCTPEUAFOIIHIACS, ITAPKYM-
OopeanbHBIN Me30(IIBLHBIA OOPEO-MOHTAHHBIN BH/I.

Cinara (Cinara) pilicornis (Hartig, 1841) — y3kuii onurodar, >kMBeT Ha Kope BeTBell enu (Picea
schrenkiana Fisch. et Mey.); npuypo4eH K XBOWHO-TeCHOMY mosicy. OOBIUHBINA, TTOBCEMECTHO BCTpEYaro-
HIUHCS, TUPKYMOOpeabHbI 00PEO-MOHTAHHBIN Me30(UIIbHBIN BHI.

Cinara (Cinara) pruinosae (Hartig, 1841) — y3kwuii onurodar, >KuBeT Ha KOPE CTBOJIOB MOJIOJBIX 5—6-
neTHUX enei (Picea schrenkiana Fisch. et Mey.); mpuypodeH K XBOWHO-JIECHOMY TOsCy. Penkuii, eBpa3uat-
CKHif 00pe0-MOHTaHHEIN Me30hUIHHBINA BUI, HAMICHHBIN B ymeabsax Opra-Mepke, KypMeTsr.

Trama (Trama) rara (Mordvilko, 1908*) — onurodar, )KuBET Ha KOPHsIX ONU3KUX K OJyBaHUYHKY pac-
teuusx (Taraxacum sp., Scorzonera sp.) pacCesHHBIMU KOJIOHHUSMU; MPUYPOUCH K CTEITHOMY TOACY. Penkui,
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TOJIAPKTUYECKUI TTOTM30HAIBHBINA Me30(WIbHBIN BUJ, HaiineHHbI B qonune p. [llenek (okp. c. Cater). dus
xpebta Kynrei Anaray yka3bIBaeTcs BIIEpPBBIE.

Hoocemeiicmeo Callaphidinae

Clethrobius comes (Walker, 1848) — y3kmuii onurodar, >kuBeT Ha Kope BeTBeil Oepeswl (Betula tian-
schanica Rupr.); IpuypodeH K TOPHO-TIONMEHHBIM JIeCaM M XBOMHO-JIECHOMY IOsCYy. Penkuii, eBpa3uaTcKkuit
00peo-MOHTaHHBIN Me30-TUTPOQWILHBIN BH, HalieHHbIH B gonmHe p. lenek (okp. c. CaTbl).

Euceraphis punctipennis (Zetterstedt, 1828) — y3kuil onurodar, >KUBeT Ha BEPXHEH CTOPOHE JHCTHEB
Oepessl (Betula tianschanica Rupr.); puypodeH K TOPHO-TTIOMMEHHBIM JiecaM, JTUCTBEHHO-ICCHOMY M XBOM-
HO-JIECHOMY TosicaM. MacCOBBIi, IIOBCEMECTHO BCTPEHAIOLIHUIICS, eBpa3sHaTCKuii 60peo-MOHTaHHBINH Me30-
TUrPOQUILHBIA BU.

Betulaphis brevipilosa (Borner, 1940%) — y3kuii onurodar, >KuBeT Ha HU)KHEH CTOPOHE MEIKUX Bep-
XYIICYHBIX JIUCThEB Oepesnl (B. tianschanica Rupr.) pa3po3HEHHBIMH KOJIOHHSIMU; BCTPEUAETCS B JINCTBCH-
HO-JIECHOM M XBOWHO-JIECHOM mosicax. Pexakwii, 3amagHoeBpa3HaTCKHii OOpEeOo-MOHTAHHBIH Me30-
rurpodiIbHBIN BUA, HaleHHbI B qoiuHe p. lenek (okp. c. Carsr). g xpedra Kynreit Anaray yka3biBa-
€TCsI BIIEPBBIE.

Betulaphis quadrituberculata (Kaltenbach, 1843)* — y3kuii onmrogar, »KUBET Ha HWKHEH CTOPOHE
MEJIKUX BEpPXYILIEUHBIX JTUCThEB Oepesbl (B. tianschanica Rupr.) pa3po3HEHHBIMH KOJIOHHUSMH; BCTpEYaeTcs B
TOpPHO-TIOWMEHHBIX Jiecax, HaleHHbIi B nonuHe p. [llenek (okp. c. Cater). Penkwuii, 3anagHOeBpa3naTCKui
O0opeo-MoHTaHHBIH Me30-rurpodunsubiii Bun. s Kazaxcrana, CeBepHoro Tsub-lllans u xpe6dta Kynreit
Amnatay 1 yKa3bIBaeTCsl BIICPBBIC.

Therioaphis (Pterocallidium) trifolii (Monell, 1882*) — onurodar, >kuBeT Ha HIKHEH CTOPOHE JHCThb-
€B HEKOTOpBIX 0000BBIX (Medicago falcata L., Trifolium pretense L., T. spp.) pacCesSHHBIMH KOJOHUSMH;
MPUYPOYEH K CTEITHOMY MOSCY U CPEIHETOPHBIM Pa3HOTPaBHBIM JIyraM. Peikuii, roJapKTHUECKHA MOIH30-
HaJBHBIN Me30QUIbHBINA BU, HalZieHHBIH B yienbe Kypmetsl. s xpedta KyHreit Anaray yka3eiBaercs
BIIEPBHIE.

Tinocallis saltans (Nevsky, 1928) — moHodar, ®HBET Ha HUXKHEH CTOPOHE JUCTheB Kaparaya (Ulmus
pumila L.); mprypodeH K TOpHO-TIOHMEHHBIM JiecaM, JUCTBEHHO-JIECHOMY IOSICY U HACENEHHBIM ITYHKTaM.
MaccoBbIif, MOBCEMECTHO BCTPEUAIOUINIICS, BOCTOYHONAICAPKTHUECKUN TEMITOpaIbHO-MOHTAHHBIN Me30-
(UIBHBIN BU.

Hoocemeiicmeo Macropodaphidinae

Macropodaphis rechingeri (Remaudiere & Davatchi, 1958*) — MoHO(ar, )KUBET Ha JUCTHAX JIAMTIATKH
(Potentilla bifurca L.) moonnHOYKE; MPUYPOUCH K CTETHOMY TOsCY. Penkuii, BOCTOUHO-TETUHCKHI apHIHO-
MOHTAHHBIH BUJ ME30(WIbHBIN, HaliZieHHbIM B nonuHe p. llenek (okp. ¢. Cater). st xpebra Kynreit Ana-
Tay yKa3blBaeTCs BIICPBBHIC.

IHloocemeiicmeo Saltusaphidinae

Saltusaphis scirpus (Theobald, 1915*) — onwurodar, >xuBeT Ha JIUCTHAX OKOJIOBOJHBIX PACTCHHIA
(Carex sp.) pa3pO3HEHHBIMH KOJIOHHSIMH; IIPUYPOUYCH K OKOJOBOJHBIM cTauusM. Peakwuii, TpaHcnaleapKTH-
YEeCKHUH MMOJIM30HATBHBIA TUTPOQWIBHEIN BUJ, HaliieH bl B gonuHe p. [llenek (okp. c. Cater). [lng xpeOra
Kynre#t Anaray yka3bIBaeTCs BIIEPBBIC.

Iloocemeticmeo Chaitophorinae

Chaitophorus capreae (Mosley, 1841) — y3kwuii onurodar, )KMBET Ha JIUCTHAX U JIMCTOBBIX YepeIIKkax
uBbl (Salix argyracea E. Wolf.); mpuypodeH k TOpHO-TIORMEHHBIM JiecaM. Penknii, TpaHcmameapKTHIeCKAN
MOJIN30HAIIbHBIN ME30-TUTPOoHILHBIN BU, HalineHHbIN B gonuHe p. [llenek (okp. c. Cathi).

Chaitophorus horii beuthani (Bérer, 1950*) — y3kuii onurogar, »KMBeT pa3po3HEHHBIMU KOJIOHUSMHU
Ha HIDKHEH CTOpoHe IMCTheB uBHI (Salix argyracea E. Wolf.); BcTpeuaercs B ropHO-IOWMEHHBIX Jiecax. Pen-
KHH, 3amaJHo-eBpa3uaTcKuii 00peo-MOHTAaHHBI Me30-TUTpO(MIIBHBIA BHJ, HaliJleHHBIH B ymienbe Koxka-
3pIK. [yt CeBepHoro Tsub-1lans u xpe6ta KyHreit Anatay ykasbiBaeTcs BIIEpBEIE.

Chaitophorus leucomelas (Koch, 1854) — y3kuit onmurodar, ;KMBET Ha JINCThSIX, YSPEIIKaX U 3eJIEHBIX
roberax tomosst (Populus talassica Kom.); mpuypodeH K TOpHO-TIORMEHHBIM JiecaM. MacCOBBIi, ITOBCEMe-
CTHO BCTPEYANOIIUICS, TPAHCIIAICAPKTUICCKUN TTOJU30HATBHBIA ME30(DHIIbHBIN BU/L.
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0630p chayHbl Tnen (Hemiptera, Aphidomorpha)...

Chaitophorus populialbae populialbae (Boyer de Fonscolombe, 1841) — y3kuii onmurodar, XuBeT Ha
HIDKHEH CTOpOHE NUCTheB OCUHBI (Populus tremula L.); mpuypodeH K TOPHO-IIOMMEHHBIM JiecaM, JIUCTBEH-
HO-JICCHOMY M XBOWHO-JIeCHOMY mosicaM. OOBIYHBIN, 3alajHO-MaCapKTUYCCKUI TOTM30HANBHEIN Me30-
(hWIBHBIN TOABU, HalIeHHBIH B yienbsix Opra-Mepke n Kokxasbik.

Chaitophorus populeti (Panzer, 1801) — y3kuii ommrodar, XUBET Ha JIUCThIX Tomoiei (Populus
tremula L.); IpuypoueH K TOPHO-NIOMMEHHBIM JecaM, JIMCTBEHHO-JIECHOMY M XBOWHO-JECHOMY IOSICaM.
MaccoBbIii, TOBCEMECTHO BCTPEUYAIOIIMKACS, TPAHCTIANICAPKTUYCSCKUI MTOJIM30HATBHBI ME30()WIBHEIA BH/I.

Chaitophorus salijaponicus niger (Mordvilko, 1929) — y3kuii onurodar, *KuBeT Ha HIDKHEH CTOpPOHE
nmuctbeB uBbI (Salix argyracea E. Wolf., S. viminalis L.); npuypodeH K ropHO-oMMeHHbIM Jiecam. OObIy-
HBIii, MOBCEMECTHO BCTPEYAIOUIUIICS, TPAHCIAICAPKTUYCCKHUIA MMOJM30HAIBHBIA ME30-TUTPO(QWIBHBIA MTO-
BH]I.

Chaitophorus tremulae tremulae (Koch, 1854) — mMoHo(ar, )kxuBeT Ha HIKHEH CTOPOHE JINCTHEB OCH-
Hbl (Populus tremula L.); npuypoueH K JTUCTBEHHO-JECHOMY ITOSICY U TOPHO-NOWMEHHBIM JiecaM. Penkui,
€Bpa3uaTCKuii 00peo-MOHTaHHBIN Me30(UIIBHBIHN MOABU, HAWIEHHBIN B yiiense KypMeTs.

IHoocemeticmeo Aphidinae

Pterocomma rufipes (Hartig, 1841) — onurodar, »KMBET Ha KOpPE CTBOJIOB U BeTBeil uBbl (Salix
argyracea E. Wolf., S. sp.); npuypoueH k cyOanbnuicKOMY U aJbIIMHCKOMY mosicaM. Penkuii, eBpazuatckuit
00peo-MOHTaHHBIN Me30-TUTPOIILHBIA BUJ], HAWACHHBIH B yienbe Kokkasbik.

Pterocomma salicis salicis (Linnaeus, 1758) — y3kuii onurodar, »KMUBET Ha KOpPE BETBEH U CTBOJIOB
uBbl (Salix spp.); TIpUypo4YeH K TOPHO-MOWMEHHBIM JjecaM. OOBIUHBIH, LUPKyMOOpeanbHBIH Oopeo-
MOHTaHHBIA Me30-TUTPOQIILHBINA MTOIBU, HAWEeHHBIN B yienbe Kypmersl u nomune p. [lenex (okp. c. Ca-
THI).

Pterocomma xerophilae (Ivanovskaja, 1971) — y3kuii onurodar, »XUBeT Ha Kope BeTBed UBHI (Salix
Sp.); MPUYpPOYEH K TOPHBIM T'OPHO-TIOMMEHHBIM JjecaM. Penkuii, antaiicko-ceBepOTypKeCTaHCKUH Oopeo-
MOHTaHHBIA Me30-TUTPOQIIBHBIN BUJ, HAMIEHHEIHN B yienbe KokxkasbIK.

Hyalopterus pruni (Geoffroy, 1762) — rerepeuniinbiii BUJ, ’KUBET Ha HUXKHEU CTOPOHE JIUCTHEB JIUKO-
ro abpukoca (Armeniaca vulgaris Lam.), 1eToM MUTpUpyeT Ha TpOoCTHUK (Phragmites australis (Cav.) Trin.
et Steud.); mpuypoUYeH K FOPHO-IIOVMEHHBIM JIECaM U JINCTBEHHO-JIECHOMY IOsICY. MaccCOBBIi, IOBCEMECTHO
BCTPEYAIOMINACS, KOCMOIIOJIIMTHBIH NOJIH30HATBHBII ME30-THIPO(HIbHBIN BUI.

Rhopalosiphum padi (Linnaeus, 1758) — rerepenuiiHblii BU, >KUBET HA HIXKHEH CTOPOHE JIMCTHEB Ye-
pemyxu (Padus racemosa (Lam.) Gilib.), netom murpupyet Ha 31aku (Poaceae); mpuypo4eH K CTEITHOMY H
JIMCTBEHHO-JIECHOMY II0fICaM, CPEIHETOPHBIM Pa3HOTPAaBHBIM JyraM, a Talkke I'OPHO-NOWMEHHBIM JIECaM.
MaccoBblIii, TOBCEMECTHO BCTPEUYAIOIIMNACS, KOCMOIOIUTHBIN MMTOJIM30HAIbHBIA ME30(UIbHBIA BH/I.

Brachyunguis atraphaxidis (Nevsky, 1928) — y3kuii onurodar, *KHBET Ha JUCThAX U 3€JCHBIX Io0erax
KypuaBku (Atraphaxis virgata (Rgl.) Krassn.); mpuypodeH K MpeAropbsIM H K KAMEHUCTBIM CTCITHBIM CKJIO-
HaM CTEMHOro mosica. Penkuii, npaHo-TypaHCKUH, apuIHO-MOHTAHHBIA KCepOQMIBHBIN BUJ, HAHICHHBIH B
npearopbsx (okp. c. Kum Xanananr).

Toxopterina vandergooti (Borner, 1939) — MoHodar, )XHBeT Ha KOPHSIX ThIcsuenucTHUKA (Achillea
millefolium L.); mpuypodeH K cTemHoMy Moscy. Pemkwii, 3amamHoeBpa3uaTCKuii OOpe0-MOHTAHHBIA Me30-
KcepoUIbHBIN BU, HAlACHHBIN B yiieiabe KypmeTsr.

Xerobion cinae (Nevsky, 1928) — MoHo(ar, KUBeT W pa3BUBAeTCSd Ha HA3eMHBIX YaCTSAX IOJBIHEH
nioaponxa Seriphidium (Artemisia spp.); IpUypOUIEH K MPEATOPHIM U CTEITHOMY T0sICy. OOBIYHBIN, BOCTOYHO-
TETUHCKUH, apUAHO-MOHTaHHBIN, KCepOMUITBHBIN BUI, HAlACHHBIN B IpeAropbsax (okp. c. Kum XXananamr).

Aphis (Aphis) affinis (del Guercio, 1911) — y3kuil onurodar, >kuBeT Ha JNUCTBIX MATH (Mentha
asiatica Boriss., M. longifolia L.); npuypo4eH K TOPHO-ITIOMMEHHBIM JIeCaM M CPEIHETOPHBIM Pa3HOTPABHBIM
JyraMm. MaccoBblif; IOBCEMECTHO BCTPEYANOIIMKCS, 3alaJHO-TETUMUCKUI TEMIIOPAIbHO-MOHTaHHBIA TUIPO-
Me30(HUIBHBIN BU.

Aphis (Aphis) cisticola (Remaudiere & Leclant, 1972*) — nonudar, rerepenniiueiii Bun, (hakynpra-
TUBHO MUTPHUPYIOLINH C KOCTOYKOBBIX PO3OLBETHBIX Ha Pa3HOOOpa3Hble TpaBsiHUCTHIE pacTeHus (Comarum
palustre L., Valeriana dubia Bge.), B Kynreii Anaray Haiinen Ha natpunuu (Patrinia intermedia (Horn.)
Roem. et Schult.); mpuypouen k crenmHoMy Tosicy. Penkuii, KOCMOTIOMUTHBIN TOJIM30HATBHBIN Me30(ITEHBINA
BHI, HaiineHHbIN B gonuHe p. [llenek (okp. ¢. Cater). Jns KyHreit Anaray yka3eIBacTCs BIIEPBBIC.
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Aphis (Aphis) coronillae (Ferrari, 1872) — y3kwuii onurodar, >kxuBeT Ha KopHsX kieBepa (Trifolium pre-
tense L.); mpUypoYeHBbl K CPEIHETOPHBIM pPa3HOTPaBHBIM Jyram. Penkwii, 3amagHo-eBpa3uaTcKuil Oopeo-
MOHTaHHBIH Me30()UIbHBINA BUJI, HAHAEHHBIH B yiense KypMeTsl.

Aphis (Aphis) craccivora craccivora (Koch, 1854) — monudar, xuBeT Ha CTEONAX U JUCTHIX Pazind-
HBIX pacTeHHUH W3 ceMelcTB Asteraceae, Caryophilaceae, Rosaceae, Brassicaceae, Papaveraceae,
Fabaceae; BcTpedaeTcs Bo Bcex OMOIIEHO3aX OT MPEAropuil 10 aJbIMHACKUX JyroB. MaccoBbli, OBCEMECT-
HO BCTPEYAIOLINICS, KOCMOTIOIUTHBIHM MOJM30HAIBHBINA Me30-KCepO(MIbHBIN MTOABU.

Aphis (Aphis) fabae fabae (Scopoli, 1763) — mommdar, )XxuBeT Ha CTEOJSIX W JMCTHSIX PAacTeHUN ce-
MEHNCTB Asteraceae, Rosaceae, Apiaceae; BCTpedaeTcs BO BCeX OMOLIEHO3aX OT MPEATOPH 10 abIUHCKUX
JayroB. MaccoBblii, TOBCEMECTHO BCTPEYAIOLINICS, KOCMOIOIUTHBINA MOJM30HAIBHBIA ME30(MIBHBIN MO~
BUJ.

Aphis (Aphis) farinosa farinosa (J.F. Gmelin, 1790) — y3kwmii onurodar, >KMBET Ha KOpPe 3€JICHBIX I10-
6eroB uBkl (Salix argyracea E. Wolf., S. viminalis L.); npuypodeH k TopHO-TIOMeHHBIM JecaM. OObIYHBIH,
[IOBCEMECTHO BCTPEUAIOIINICS, TONIAPKTUYECKUI TOJIN30HATIBHBIA Me30-TUTPO(UIBLHBINA TOABU.

Aphis (Aphis) frangulae beccabungae (Koch, 1855) — monudar, )kuBeT Ha Ha3eMHBIX YaCTAX PACTCHHUH
ceMelcTB Brassicaceae, Onagraceae, Lamiaceae, Scrophulariaceae; npuypodeH K JIMCTBEHHO-JIECHOMY H
XBOMHO-JIECHOMY IIOSICaM, a TaKKe K pasHOTPaBHBIM, CyOalbIMUCKUM W albIHMACKUM JyraM. MaccoBBbIH,
[IOBCEMECTHO BCTPEUAIOIINICS, €BPa3HaTCKUI OOPe0-MOHTaHHBINA Me30-TUrPOGIIBHBII TOIBU.

Aphis (Aphis) galiiscabri (Schrank, 1801) — y3kwuii onurodar, uBeT Ha cTeOIIX W JUCTHAX MOAMA-
peanuka (Galium verum L., G. aparine L.); BcTpedaeTcsi B CTEIIHOM U JIUCTBEHHO-JIECHOM I0sICaX, a TAKKe
Ha pa3HOTpaBHbIX Jyrax. OOBIYHBIA, MOBCEMECTHO BCTpEYAlOIIMIics, 3amnagHO-eBpa3HaTCKui Oopeo-
MOHTAHHBIA ME30(IbHBIN BU]I.

Aphis (Aphis) longirostris (Borner, 1950*) — moHodar, *H1BeT Ha KOPHSAX U KOPHEBOH IIEHKe MoJ0-
poxuuka (Plantago lanceolata L.) NNOTHBIMU KOJIOHUSIMU; TIPUYPOYEH K CTEMHOMY mosicy. Penkuid, 3amaz-
HO-TETHHCKUH apuaHO-MOHTAHHBIA Me30-KCcepo(DMIbHEIN BHUII, HAMICHHBIN B Ipearopbax (okp. ¢. Kmm XKa-
nanam). [{ng Kynreit Anatay yka3spIBaeTcs BIIEpBBIE.

Aphis (Aphis) molluginis (Borner, 1950) — y3kuii onurodar, *XKUBET Ha KOPHIX MOJMapeHHHUKA
(Galium aparine L.); nmpuypodeH K cremHoMy mosicy. Penkuii, eBpa3uaTckuii 60peo-MOHTaHHBINH Me30(hUITb-
HEII BUJ, HalIEHHBIN B yiienbe KypMeTsr.

Aphis (Aphis) nasturtii (Kaltenbach, 1843) — monudar, ooHapyxeH Ha nacrymibeir cymke (Capsella
bursa-pastoris L.), nogopoxuuke (Plantago major L.), xectepe (Rhamnus cathartica L.); npuypodeH K
CTEIIHOMY M JIMCTBEHHO-JIECHOMY II0SICaM, T'OPHO-IIOIMEHHBIM JIECaM U CPEJHETOPHBIM Pa3HOTPABHBIM JIy-
raM. OOBIYHBIIA, TOBCEMECTHO BCTPEUAIOIUICS, TOJAPKTHUECKIH MOTM30HATBHBIN ME30(QHIIbHBIA BUL.

Aphis (Aphis) newtoni (Theobald, 1927) — y3kuii onurocdar, XMBeT Ha JHUCTbAX KacaTuka ([ris
tianschanica (Maxim.) Vved.); IpuypodeH K CTETHOMY TOsCy. Peakuii, eBpa3marckuii 00peo-MOHTaHHBIH
Me30(HIIbHBIN BUI, HAWJCHHBIN B yienbe KypMeTsi.

Aphis (Aphis) origani (Passerini, 1860) — moHo®ar, >kuBeT Ha JIUCTBAX Nywuusl (Origanum vulgare
L.); npuypodeH K CpeqHETOpPHBIM Pa3sHOTPaBHBIM JiyraM. OOBIYHBIH, 3alaJHO-NAJCapKTHYECKUN MOJIU30-
HaJTLHBIA Me30(QWIBHBIN BUI.

Aphis (Aphis) pomi (de Geer, 1773) — onurodar, xuBeT Ha TUCThAX si010Hu (Malus sieversii (Ledeb.)
M. Roem.) u Gosapeimauka (Crataegus altaica Lange); mpuypodeH K JHCTBEHHO-JIECHOMY Mosicy. Macco-
BBIH, TIOBCEMECTHO BCTPEUAIOIIHHACS, TOJAPKTUICCKUH TTOTN30HATBHBIA Me30(DITEHEIN BHIL.

Aphis (Aphis) pseudocomosa (Stroyan, 1972) — y3kuit onurodar, xuBeT Ha CTEOISIX U B COLBETHSIX
ynnbl (Lathyrus pratensis L.); IpuypodYeH K CPEIHETOPHBIM DPa3HOTpPaBHBIM Jiyram. Peakwii, 3amamHo-
€Bpa3uaTCKuil 00peo-MOHTaHHBIN Me30(DUIBHBIN BU, HAIEHHBIN B yiienbe KypMeTsl.

Aphis (Aphis) rumicis (Linnaeus, 1758) — y3kuit onurodar, >xuBeT B COLIBETHUSIX, HA CTEOJIAX, JTUCTHSIX
maBens (Rumex spp.); IPUypoOYEH K pa3HOTPAaBHBIM JIyraM, TOPHO-IIOMMEHHBIM JIecaM, JTUCTBEHHO-JIECHOMY
U XBOMHO-JIECHOMY MosicaM. MacCoBbIii, TOBCEMECTHO BCTPEUAIOLIUNCS, TONAPKTUYECKUN MOTU30HAIbHBIN
Me30-TUI'PO(UIIBHBIN BUA.

Aphis (Aphis) salviae (Walker, 1852*) — y3kuii onurodar, )KMBET Ha Ha3eMHBIX YacTsax mandes (Sal-
via nemorosa L.) TUIOTHBIMH KOJIOHHSIMH; NPUYPOUYECH K CTENHOMY MosACy. Penkuii, 3amagHO-TeTHHCKUN
apUIHO-MOHTAHHBIN Me30(IbHBIN BUA, HalineHHBIH B moymHe p. Illenek (okp. ¢. Cater). Jlnsa xpedra Kyn-
reil Anatay yka3bIBaeTcCsl BIIEPBEIC.
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Aphis (Aphis) sedi (Kaltenbach, 1843) — onurodar, xuBeT Ha CTeOIX U JIUCThIX PACTEHUH ceMelcTBa
KaMHEJIOMKOBBIX (Sedum hybridum L., Orostachys spinosa (L.), C.A. Mey.); IpuypoUeH K CTSIHOMY IOSCY.
OOBIYHBIH, TOBCEMECTHO BCTPEUYAIOIIHUIICS, TONAPKTUIECKUI TOTU30HANBHBIN Me30-KCepO(UIBHBIN BHI.

Aphis (Aphis) spiraephaga (F.P. Muller, 1961) — rerepenniiHbiii BUII, 5)KHBET HA MOJIOJIBIX TIOOETaX Ta-
Boiru (Spiraea hypericifolia L.), dbakyabTaTUBHO MUTPUPYET Ha TpaBSHUCTBIC pacteHus (Epilobium
adnatum Griseb., Patrinia intermedia (Horn.) Roem. et Schult., Valeriana sp., Lithrum virgatum L.); npu-
YPOYEH K CTEITHOMY H JIMCTBEHHO-JIECHOMY OsICaM, TOPHO-TIOWMEHHBIM JIeCaM M CPEIHETOPHBIM Pa3HOTpPaB-
HbIM JiyraM. MaccoBbIii, MOBCEMECTHO BCTPEHAIOLIUKCS, 3amaJHO-NaIeapKTUYECKU MOHTaHHO-CTEIHOU
Me30-KCepO(HIbHBIN BUI.

Aphis (Aphis) taraxacicola (Borner, 1940%*) — y3kuii onurodar, >kuBeT Ha KOPHIX U KOPHEBOH LIeHKe
onyBaHuuka (Taraxacum serotinum (Waldst. et Kit.) Poir.) mIOTHBIMH KOJIOHHSIMH; TPUYpPOUYEH K TOPHO-
TTONMEHHBIM JiecaM. Penkuii, TpaHCHageapKTHIeCKHH MOMU30HATBHBIA Me30(MHIHHBIA BHA, HAWICHHBIN B
nonune p. lenek (okp. c. Catel). ns xpedta Kynrelt Anaray yka3piBaeTcs BIEpBBIE.

Aphis (Aphis) thalictri (Koch, 1854) — y3kuii onurodar, )knBeT Ha HWKHEW CTOPOHE JINCTHEB BACUIIH-
crauka (Thalictrum collinum L., T. simplex L.); npuypodeH K TOPHO-TIOWMEHHEIM JIeCaM M Pa3HOTPaBHBIM
ayraM. Penkuii, TpaHcaneapKTHUECKHA MOJM30HAIBHBINA Me30(MIILHBIN BHI, HAalIeHHBIH B yiienbe Koxoka-
3BIK.

Aphis (Aphis) ucrainensis (Zhuravlyov, 1997) — y3kuii onurodar, >KuBeT Ha MOJOJBIX TTOOETax TaBOJI-
ru (Spiraea hypericifolia L.); npuypoueHsl K crenmHOMY nosicy. OOBIYHBIN, TPUYEPHOMOPCKO-Ka3aXCTaHCKO-
QJIaTaBCKO-BHYTPEHHETSIHBIIAHCKUHA MOHTaHHO-CTEIHOIN Me30-KcepoHIbHbII BU.

Aphis (Aphis) urticata (J.F. Gmelin, 1790) — y3kuii onmurodar, »KUBET Ha JIMCThSIX U CTEOJIAX KPAITHBBI
(Urtica dioica L.); npuypodeH K TOpHO-TIOWMEHHBIM JieCaM, Pa3HOTPaBHBIM JIyTaM, JINCTBEHHO-JIECHOMY
nosicy. OOBIYHBIN, TIOBCEMECTHO BCTPEUAIOIIUICS, TpaHCIaIeapKTHISCKUH OIH30HATBHBIN Me30(UIbHBIN
BH]I.

Aphis (Bursaphis) grossulariae (Kaltenbach, 1843) — reTepennifHbIN BH, )KUBET Ha JUCTHIX CMOPO-
nuHbl (Ribes meyeri Maxim.), jeToM (akylnbTaTUBHO MUTPUPYET Ha uBaH-uanl (Chamaerion angustifolium
(L.) Scop.) u xunpeit (Epilobium hirsutum L.); npuypoueH K CTEHOMY, JIMCTBEHHO-JIECHOMY H XBOIHO-
JIECHOMY TI0siCaM, a TaKXKe K TOPHO-TIOMMeHHBIM JiecaM. OOBIYHBIHN, TPaHCTIaIeapKTUIECKHIA ITOJIM30HATBHBIH
Me30(UITbHBIH BH]I.

Brachycaudus (Brachycaudus) helichrysi (Kaltenbach, 1843) — rerepenuiiHpiii Buj, ®UBYIUI Ha KOC-
TOYKOBBIX PO3OIBETHBIX U MHUTPHUPYIOIIUNI Ha MHOTHE PacTeHHUs U3 CeMEWCTB Asteraceae, Boraginaceae;
OTMEYEH BO BCEX MOsCax, BKIOYas alblIUACKUE Jyra. MaccoBblil, TOBCEMECTHO BCTPEUAIOIIUICS, KOCMOIIO-
JUTHBIN TIOIM30HATLHBIA Me30(MITBHBINA BUI.

Brachycaudus (Prunaphis) cardui (Linnaeus, 1758) — rerepenuiiHbIii BUJ, )KUBET HAa HUXKHEH CTOpOHE
JINCTHEB KOCTOYKOBEIX TUIOAOBHIX, JIETOM MUTPHPYET Ha HeKOTOpble acTpoBbie (Carduus, Cirsium); puypo-
YeH K CTEITHOMY U JINCTBEHHO-JIECHOMY mosicaM. OOBIUHBIHN, TpaHCHAIeapKTUIECKUI TIOIH30HaABHEBIN Me30-
(bWITBHBIH TTOABHI.

Brachycaudus (Prunaphis) cerasicola (Mordvilko et Nevsky, 1929) — rerepenuiinsiii Buj, )XHBET B
JINCTOBBIX Tajuiax Ha BowinouHou BummHe (Cerasus tianschanica Pojark.), MUTpHpYyET JI€TOM Ha pacTEHUS Ce-
MmeiictB Crassulaceae, Rosaceae, Lamiaceae, Scrophulariaceae; npuypoueH K cTEHOMY HOSCY, CpeAHErop-
HBIM DPa3HOTPaBHBIM, CYOQIbMUHCKUM U albNUHCKUM Jyram. OOBIUHBINA, MOBCEMECTHO BCTPEUAIOIIMIACS,
TapbaraTaiicko-TypKeCTaHO-XOPaCaHCKUIT MOHTAHHBIN Me30-KCepODUITBLHBIN BUL.

Brachycaudus (Scrophulaphis) persicae (Passerini, 1860) — onurodar, >kMBET B JIMCTOBBIX T'ajulaX Ha
anerue (Prunus sogdiana Vassil.); npuypodeH K JIMCTBEHHO-JIECHOMY Mosicy. Penkuii, 3amagHonaneapkTaye-
CKUH TeMITOpaJbHO-MOHTaHHBIN Me30(UIbHBIN BU, HaliieHHbIH B nonuHe p. lllenek (okp. c. Catsr).

Brachycaudus (Appelia) tragopogonis (Kaltenbach, 1843) — onurodar, >kuBeT BHYTPU COIBETHIA KO3-
nobopoanuka (Tragopogon sp.); IpUYpPOUYEH K MNPEATOpbsIM M CTemHOMY Hoscy. OOBIYHBINA, 3amaaHo-
NajeapKkTHIeCKUN OTN30HATBHBIN KCepO-Me30(MITbHBIN BHI.

Dysaphis (Dysaphis) foeniculus (Theobald, 1923) — mmpoxwuit onurodar, >kMBET Ha KOPHAX, HHOT/A,
OCHOBaHMM cTeONel cenbaepennbix (Aegopodium alpestre Ledeb., Seseli sessiliflorum Schrenk, Sium lati-
folium L.); mprypoYeH K TOPHO-TIOWMEHHBIM JiecaM, CTETHOMY, JINCTBEHHO-JIECHOMY, XBOWHO-JIECHOMY IO~
caM, pa3HOTPABHBIM U CyOambIUCKUM JiyraMm. OOBIYHBIN, TOTAPKTHICCKHUH MTOJTM30HATBHBIN Me30(ITEHEII
BUJL.

Dysaphis (Pomaphis) pavlovskyana (Narzykulov, 1957) — y3kuii onurodar, >xuBeT B JIMCTOBBIX Tall-
nax Ha psaouHe (Sorbus tianschanica Rupr.); IpuypodeH K TUCTBEHHO-JIECHOMY M XBOWHO-JIECHOMY ITOSICaM.
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Penxuii, anraiicko-TypkecraHo-apTaHCKU MOHTaHHBIA Me30(MIIBHBIN BU, HalieHHbIH B gonuHe p. [llenek
(okp. c. CaTsr).

Semiaphis aizenbergi (Narzykulov, 1957) — y3kuii onurodar, >kuBeT Ha HW)KHEH CTOpPOHE JIMCTHEB
wumonocti (Lonicera microphylla Willd.), mpuypoden k cremHoMy Tosicy. Penkwmii, anraiicko-
TYPKECTAaHCKUY MOHTAHHBIN Me30(HILHBIA BUI, HAACHHBIN B yIIense KypMeTsl.

Hyadaphis tataricae (Aizenberg, 1935) — y3kuii onurodar, >KMBeT B JJUCTOBBIX rajilax Ha KHUMOJIOCTH
(Lonicera tatarica L., L. karelinii Bge.), npuypodeH K rOpHO-IIOWMEHHBIM J€CaM M JIMUCTBEHHO-JIECHOMY
nosicy. OOBIUHBIN, IIOBCEMECTHO BCTpEUAIOIUIiCA, 3anaJHOCKU(CKO-TYPKECTAaHCKUH TEeMIIOPaJIbHO-
MOHTaHHBIH Me30(UIbHBIA BH/I.

Cavariella (Cavariella) aegopodii (Scopoli, 1763) — rerepenuiiHbli BU, )KUBET HA HUKHEH CTOPOHE
TUCTheB WBHI (Salix spp.), JTeTOM MUTPUpPYET Ha cenbleperinsie (degopodium alpestre Ledeb., Seseli
sessiliflorum Schrenk) u uBan-uait (Chamaerion angustifolium (L.) Scop.); mpuypodeH K TOPHO-TIOMMEHHBIM
jgecaM, pPa3HOTPAaBHBIM JIyraM, CTeNHOMY HOsCy. OOBIYHBIA, KOCMOIIOJUTHBIA TONM30HAJIBHBIA Me30-
TUrpOQUILHBIN BU.

Cavariella (Cavariella) theobaldi (Gillette et Bragg, 1918) — rerepenuiiHblii B, )KHBET HA HIDKHEH
CTOpOHE JHCTheB UBHI (Salix argyracea E. Wolf.), nerom murpupyer Ha OopuieBuk (Heracleum dissectum
Ledeb.); npuypodeH K ropHO-IOMMEHHBIM JiecaM M JIMCTBEHHO-JIECHOMY mosicy. Penkuii, ronapkTuieckuit
MTOJIM30HAILHBINA THTPO-Me30(DUITHHBIN BU/I, HAWIEHHBIN B yienbe KypMeTsl.

Coloradoa mesasiatica (Kadyrbekov, 2004) — MoHoar, *HBET Ha HUKHEHU CTOPOHE JIMCTHEB IOJIbI-
Heill moapoxa Seriphidium (Artemisia heptapotamica Poljak., A. sublessingiana Poljak.); mpuypouen k npen-
TOPBSIM U CTEITHOMY TOSCY. Penkuii, ceBepOTIHbIIAHHCKIUI MOHTAHHBIA KCEPO-Me30(MIbHBIN BHI, HAHICH-
HEI B monuHe p. [llenex (okp. c. CaTsr).

Coloradoa viridis (Nevsky, 1929) — Monoar, >KUBET Ha JIMCThAX NOJBIHU (Artemisia vulgaris 1.);
MIPUYPOYEH K CTEMHOMY MOsACY. Penkuii, BOCTOUHO-TETHICKHI apWAHO-MOHTAHHBIN Kcepo-Me30(IbHBIN
BHII, HaiineHHBIN B XpeOTe Kynreit Anatay (Hesckwuii, 1951).

Longicaudus trirhodus (Walker, 1849) — rerepenniiHblii BUI, KUBYIIWI Ha mUnoBHUKe (Rosa laxa
Retz.), nerom murpupyer na BacunuctHuk (Thalictrum collinum L., T. simplex L.); npuypo4eH K JIMCTBEHHO-
JIECHOMY HOSICY, TOPHO-IIOWMEHHBIM JIecaM M Pa3HOTPaBHBIM JiyraMm. Peakuii, TpaHcaneapKTHIECKUN MOJH-
30HAJIbHBIN Me30(WIIbHBIN BUI, HalIeHHBIN B noyuHe p. [llenex (okp. ¢. Cathi).

Brevicoryne brassicae (Linnaeus, 1758) — mmpokuii onurodar, )KUBET Ha HIXKHEH CTOPOHE JIMCTHEB
MHOTHX pacTeHHH cemeiicTBa Brassicaceae; mpuypo4yeH K CTEHOMY, JIUCTBEHHO-JIECHOMY IOsicaM TOPHO-
TTOMMEHHBIM JIeCaM M Pa3HOTpaBHBIM JTyraMm. OOBIYHBIN, ITOBCEMECTHO BCTPEUYAIONTUICS, KOCMOIIOIUTHBIN
MOJIM30HALHBINA MEe30(IITBHBII BU]I.

Hayhurstia atriplicis atriplicis (Linnaeus, 1761) — onurodar, *KMBeT B JMCTOBBIX rajulax Ha jebene
(Atriplex tatarica L., A. spp.); IpUypoUeH K MPEATOPHIM U HaCEJICHHBIM ITyHKTaM. OOBIYHBIN, TOBCEMECTHO
BCTPEYAIOIIUNCS, TOJIAPKTHUECKUH, MTOJIM30HAIBHBIN, ME30-TaJIOUIbHBIN MTOIBU/L.

Aphidura alatavica (Kadyrbekov, 2013*) — y3kuii onurodar, xuBeT Ha CTEOJISIX MO LBETKAMH siC-
koiku (Cerasthium holosteoides Fries), mpuypodeH K CpeIHETOPHBIM pa3HOTPaBHBIM JiyraMm. Penkwii, ama-
TaBCKUIT MOHTAHHBIN Me30(HILHBIA BU, HaIeHHBIH B ymenbe Kypmetsl. g xpedra Kynreit Anaray yka-
3bIBACTCS BIIEPBBIE.

Cryptomyzus (Cryptomyzus) ribis (Linnaeus, 1758) — rerepenuiiHplii BUJ, KUBET HAa HIDKHEH CTOPOHE
JINCTHEB CMOPOIUHEI (Ribes meyeri Maxim.), IETOM MHTPHUPYET Ha ductel (Stachys palustris L.); mpuypo-
YeH K FOPHO-TIOWMEHHBIM JiecaM, JIMCTBEHHO-JIECHOMY U XBOWHO-JIeCHOMY mosicaM. OOBIYHBIN, TpaHcIaie-
APKTUYECKUH MOTU30HANBHBIA ME30(MILHBIN BH.

Capitophorus hippophaes (Walker, 1852) — rerepenuiiHplii BUII, )KUBET Ha HIDKHEH CTOPOHE JTUCTHEB
obnenuxu (Hippophae rhamnoides L.), hbakynpratuBHo Murpupyer Ha ropell (Polygonum coriarium Grig.);
MPUYpPOUYEH K TOPHO-MIOMMEHHBIM JiecaM. Penxuii, ToMapKTH4YeCKUil MOJU30HANBHBIA TUTPO-Me30(UILHBIN
BHJI, HaliZieHHbIH B nonuHe p. Lllenex (okp. c. CaTbl).

Paraphorodon cannabis Passerini, 1860, — y3kwmii onmurodar, )KUBEeT Ha JUCTHIX U B COMBETHAX KOHO-
win (Cannabis ruderalis Janisch.); npuypoueH K NPeAropbsIM U CTEHOMY M0sCy. OOBIYHBIN, TOBCEMECTHO
BCTPEUAIONIHIACS, IUPOKOTETHICKUI apUTHO-MOHTAHHBIA Me30-KcepO(UIHHBIN BUI.

Ovatus crataegarius (Walker, 1850) — reTepenuitHbIN BHII, )KUBET HAa MOJIOJBIX ITOOETax OOSPBHIITHAKA
(Crataegus altaicus Lange, C. songorica C. Koch), nerom murpupyet Ha maty (Mentha asiatica Boriss.);
MPUYPOYCH K JIUCTBEHHO-IECHOMY N0sICY. OOBIYHBIH, KOCMOIIOIUTHBINA MONMU30HAIBHBIA ME30(UIbHBIN BUA.
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Nasonovia (Kakimia) dzhetisuensis (Kadyrbekov, 1995) — y3kwuii onurodar, »KuBeT Ha CTEOISIX CHHIO-
xu (Polemonium coeruleum L.) pa3po3HEHHBIMH KOJIOHUAMU; IPUYPOYEH K CPEIHETOPHBIM Pa3HOTPaBHBIM
ayraMm. Penxuii, anrtaiicko-ajgaTaBCKUil MOHTaHHBIH Me30(UIBHBINA BU, HAlAEHHBIH B yuienbe KokxasbIk.

Rhopalomyzus (s.str.) tianshanica (Narzikulov, 1963) — y3kuii onurodar, >KHBeT B JINCTOBBIX Tajllax
Ha xumonocTu (Lonicera korolkovii Stapf.) TUIOTHBIMH KOJIOHHMSIMH; BCTPEUYAETCS B JIMICTBEHHO-JICCHOM M
XBOHHO-JIECHOM Tosicax. Peakuii, ceBEepOTAHBIIAHCKO-TYPKECTAaHCKHI MOHTAaHHBIN Me30(MIIbHBIN BH, Haii-
JeHHBIN B yienbe Kypmersl.

Rhopalomyzus (Judenkoia) codonopsidis (Umarov, 1963*) — ¢akynbTaTHBHO I'€TePELUNHBIA BUI, Ha
MEPBUYHOM PaCTCHUHU-XO03AWHE KUMONOCTH (Lonicera karelinii Rgl.) ®UBeT B JIMCTOBBIX rajulaX TIOTHBIMU
KOJIOHUSIMH, Ha mpoMexyTouHoM xossuHe Codonopsis clematidea (Schrenk) Clarke — Ha crebisax pa3pos-
HEHHBIMU KOJIOHHAMH; IPUYPOYEH K JINCTBEHHO-JIECCHOMY W XBOWHO-JIECHOMY TOSICaM, a TaKXKe CpeIHEerop-
HBEIM Pa3HOTPABHEIM JIyraM, HaiiieHHBIH B ymienbe Kokxxkaspik. Penmkwii, amaTaBcko-TypKecTaHO-ahTaHCKAN
MOHTaHHBINA Me30hunbHbIl BuI. s xpedTa KyHreit Anatay ykaspIBaeTcs BIIEpBEIE.

Titanosiphon dracunculi Nevsky, 1928 MoHo(ar, )xuBeT Ha HWKHEW CTOPOHE JIMCTHEB dCTparoHa (Ar-
temisia dracunculus L.); mpuypodeH K TOPHO-TTIOMMEHHBIM JIecaM M CTEITHOMY Tosicy. OOBIYHBIN, BOCTOYHO-
MaJIeapKTUIECKUI MOTM30HANBHBIA Me30-KCepO(UIbHBIN BH/I.

Berberidaphis lydiae (Narzykulov, 1957) — y3kuii onurodar, *HUBET Ha HUXKHEH CTOPOHE JIUCTHCB
OapOapuca (Berberis sphaerocarpa Kar. et Kir.); mpuypodeH K rOpHO-TIOWMEHHBIM JiecaM M JINCTBEHHO-
necHoMy mosicy. Peakwuii, TapbaraTaiicko-anaTaBCKO-TYypPKECTaHCKHI MOHTaHHBIA MEe30(HIbHEIN BU/L.

Acyrthosiphon (Acyrthosiphon) cyparissiae turkestanicum (Nevsky, 1929*) — y3kuii onurodar, KuBet
B couBeTusax Mmonouas (Euphorbia virgata Waldst. et Kit.) pa3po3HEHHBIMH KOJIOHUSAMHE; IIPUYPOYEH K TOP-
HO-TIOWMEHHBIM JiecaM. Penkuii, amaTaBcKO-TypKEeCTaHCKHA MOHTAHHBIN Me30(MIBHBIA TOIBU, Hail ICHHBIH
B nonuse p. llenek (okp. c. Carer). [l xpedTa KyHreii Anaray yka3biBacTCsl BIICPBBIC.

Acyrthosiphon (Acyrthosiphon) boreale (Hille Ris Lambers, 1952) — y3kuii onurodar, uBeT Ha cTeO-
nax namdatku (Potentilla asiatica Juz., P. supina L.); IpuypoYeH K JUCTBEHHO-JIECHOMY TIOSICY, CPEIHETOP-
HBIM Pa3HOTPaBHBIM U CyOaNbIHUICKUM JyraM. Penkuii, nupkymOopeaabHblidi 00peo-MOHTaHHBIN Me30(hHITb-
HBII BUJ, HalIeHHBIH B yiienbe Kokkasbik.

Acyrthosiphon (Acyrthosiphon) malvae geranii (Kaltenbach, 1862) — y3kwuii onmurodar, >KMBeT Ha
crebnax repanu (Geranium collinum L.); mpuypodeH K JHCTBEHHO-JIECHOMY M XBOWHO-JIECHOMY ITOsSICaM,
CPEIHErOpHBIM Pa3HOTPABHBIM M CyOaJbIUHACKUM JyraM. Penkuil, eBpa3suaTckuii 00peo-MOHTAaHHBIH Me30-
(bWITBHBIN TOABHII, HAWEHHBIHN B yIIenbe KokkasbIk.

Acyrthosiphon (Acyrthosiphon) pisum (Harris, 1776) — mmpoxkuii onmurodar, >KUBYIUH Ha CTEOIIX
pactenuii cemerictBa 0000BBIX (Fabaceae); BcTpeuaeTcs BO Bcex OMOTONAxX M Mosicax, KPOME MPEATOPHIA.
MaccoBbIii, TOBCEMECTHO BCTPEUYAIOIIUNACS, KOCMOTIOIUTHBIN MMOJIM30HABHBIA ME30-TUTPOPHUIBHBINA BUIL.

Staticobium latifoliae (Bozhko, 1950) y3kuit onmurodar, xuBeT Ha cTeOIsIX KepMmeka (Limonium gmelini
(Willd.) Kuntze); npuypo4eH K 3aCOJICHHBIM CTaIlUAM B IPEATropbsix. Penkuii, BOCTOUHOTETUHCKUE apuHBIN
raylo(pUIbHBIN BU, HAHJACHHBIN B Ipearopbsx (okp. ¢. Kmm Xanananr).

Metopeurum fuscoviride (Stroyan, 1950) — y3kuii onurodar, xuBeT Ha cTeOIsIx mmxMbl (Tanacetum
vulgare L.); puypodeH K JINCTBEHHO-JICCHOMY TIOSICY M CPEIHETOPHBIM Pa3HOTPaBHBIM JiyraM. OOBIYHEIH,
3aIaIHOeBPa3HaTCKuil 60peo-MOHTAHHBIM Me30(UIBHBIN BUI.

Microsiphum ptarmicae (Cholodkovsky, 1902) — moHodar, xuBeT Ha OCHOBaHHH CTeOJIEH WITH KOpHe-
BOH mIelike TeicsaenuctHuka (Achillea millefolium) IOTHEIME KOJIOHHSIMH; TIPUYPOUCH K CTEITHOMY TIOSCY.
IIpuBenen mis xpebra Kynreit Anaray B.II. HeBckum (1951). Penkwmii, mpuaepHOMOPCKO-Ka3aXCTaHCKO-
CEBEPOTYPKECTAHCKHUI, MOHTAHHO-CTETHON ME30(HIbHBII BU/.

Sitobion (Sitobion) avenae (Fabricius, 1775) — monudar, ’xuBeT Ha Ha3eMHBIX YaCTSIX MHOTHX 3J7aKOB
(Poa angustifolia L., Leymus sp., Millium effusum L.); oTMeYeH BO BCeX OMOTOMNAX M MOsICax, KPOME KPHO-
(GWIBHBIX anbIUHACKUX TyroB. OOBIYHBIN, TOBCEMECTHO BCTPEUAIOLIMICS, KOCMOIIOJIMTHBIA MONIN30HAIbHBIH
Me30-KCepOPILHBIA BU.

Macrosiphum rosae rosae (Linnaeus, 1758) — ¢akyabTaTUBHO TeTESPEIMIHBIA BH, )KUBET HA MOJIO-
IeIx nmoberax munoBHuka (Rosa acicularis Lindl,, R. alberti Rgl., R. platyacantha Schrenk), murpupyer Ha
namyatky (Potentilla sp.) w uBaH-yail (Chamaerion angustifolium (L.) Scop.); mpuypoyeH K TOpHO-
MOMMEHHBIM JiecaM, CTEITHOMY, JIMICTBEHHO-JIECHOMY M XBOMHO-JIECHOMY TosicaM. MaccoBBIi, MOBCEMECTHO
BCTPEUAIOIIHMIACS, KOCMOIIOJUTHBIH MMOJIM30HATBHBIA ME30(UITbHBIN BH/I.
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Impatientinum asiaticum (Nevsky, 1929) — wmonodar, xuBetr Ha ctTebnsax Henorporu (Impatiens
parviflora DC.); npruypodeH K TOpHO-TIONMEHHBIM JiecaM, JJUCTBEHHO-JIECHOMY U XBOWHO-JIECHOMY TIOSICaM.
OOBIYHBIH, aNaTaBCKO-TYPKECTaHO-THMATaiCKUI MOHTaHHBIA Me30-TUTPOQWIBHBIN BH.

Obtusicauda moldavica moldavica (Bozhko, 1957) — mMoHoar, »uBeT Ha cTeOIAX MONBIHEH TOapoIa
Seriphidium (Artemisia transiliensis Poljak., A. heptapotamica Poljak., A. sublessingiana Poljak.); npuypo-
YeH K MPeArophsiM U CTEIHOMY Moscy. Penkuil, 3amaHOCKU(CKO-anaTaBCKO-BHY TPEHHETSIHBIIIAHCKUIT MOH-
TaHHO-CTETHOM KCcepo-Me30(UIbHBIN MOABHI.

Uroleucon (Uroleucon) pseudobscurum (Hille Ris Lambers, 1967*) — y3kuii onmurodar, XuBeT Ha
creOusix sicrpeounku (Hieracium echioides L., H. virosum Pall., H. spp.) pa3po3HEHHBIMU KOJIOHHUSIMU; TIPU-
YPOYEH K CPEIHETOPHBIM Pa3sHOTPaBHBIM U CyOaIbIUHCKUM JIyraMm. Peakuii, TpaHcnaneapKTHUECKHA TOMNHU-
30HABHBIN Me30(WIBHEIN BUI, HalileHHbIN B ymienbe Kokkasbik. [t xpedta KyHreit Anaray yka3eiBaercs
BIIEPBHIE.

Uroleucon (Uroleucon) sonchi (Linnaeus, 1767) — onurodar, »xuBeT Ha cTebnsix ocota (Sonchus asper
L., S. arvensis L.); npuypo4eH K CTETHOMY MOSICY W TOPHO-TTOWMEHHBIM JiecaM. OOBIYHBIN, TTOBCEMECTHO
BCTPEYAIONIHIICS, KOCMOITOJIMTHBIN TIOTN30HATBHBIA ME30(DHIIEHEIN BUIL.

Uroleucon (Uromelan) jaceae jaceae (Linnaeus, 1758) — y3kuii onurodar, )HBET Ha CTEOJSX BaCUIIb-
ka (Centaurea cyanus L., C. ruthenica Lam.); npuypodeH K cTemHOMY moscy. OObIUHBIH, TOBCEMECTHO
BCTPEUAIONIHIACA, 3aMa/IHONAICAPKTHYECKUH TTOTM30HAIBHBIN Me30-KCepO(UITBHBIN TTOIBH/.

Uroleucon (Uromelan) jaceae reticulatum (Hille Ris Lambers, 1939*) — onurodar, »xuBet Ha cTeOIsX
Bacuibka (Centaurea squarrosa Willd.) pa3po3HEeHHBIMU KOJOHHSIMU; IPHYPOYEH K HPEATOPbSIM M CTEIHO-
My nosicy. Penkuii, 3amaJHOTETHHCKAN apUIHO-MOHTAaHHBIA KCEepPO-Me30(IIBLHBINA TMONBUJ, HAWJICHHBINH B
monuHe p. Llemek (oxp. ¢. Caton). st xpebta KyHreit Anaray yka3pIBaeTCs BIIEPBBIC.

Macrosiphoniella (Phalangomyzus) antennata antennata (Holman et Szelegiewicz, 1978%*) — y3kuii
onmurodar, KUBET M0 CTeOII0 U 1moA IBeTKaMH nonsiHn noapona Oligosporus (Artemisia dracunculus L.)
Pa3pO3HEHHBIMH KOJIOHHSMH; TPUYPOUEH K CTEMHOMY TMosicy. Pemknii, MOHTOJIBCKO-Ka3aXxCTaHCKO-
CEeBEPOTYPKECTAHCKHI MOHTaHHO-CTEITHOM Me30(MIIbHBIN MMOJIBU, HaliieHHbIH B nonuHe p. Lllenex (okp. c.
Cartsr). st xpedra Kynreit Anaray yka3siBaeTcsi BIIEpBBIE.

Macrosiphoniella (Macrosiphoniella) artemisiae artemisiae (Boyer de Fonscolombe, 1841) — moHo-
(ar, )xuBeT Ha cTeONX NOJbIHYU (Artemisia absinthium L., A. vulgaris L.); npuypoYeH K CTEIHOMY TOsCY U
TOPHO-TIOMMEHHBIM JiecaM. Pellkuii, ToIapKTHUECKUN TTOTHU30HATBHBIA Me30(HIbHBINA TTOBUI.

Macrosiphoniella (Macrosiphoniella) nitida (Borner, 1950) — MoHOar, »KuBeT Ha 3cTparone (Artemi-
sia dracunculus L.); IpuypoYeHBI K CTEITHOMY IOsCY. Penkuii, mupokocku(CKiMii MOHTaHHO-CTEITHON KCe-
po-Me30(hWIIbHBIN BUI, HalineHHbIH B gonuHe p. Llenek (okp. c. CaThl).

Macrosiphoniella (Macrosiphoniella) seriphidii (Kadyrbekov, 2000) — moHodar, KuBeT Ha cTeOJIX
noJislHKA nozpoaa Seriphidium (Artemisia heptapotamica Poljak., A. juncea Kar. et Kir., A. kaschgarica
Krasch., 4. sublessingiana Poljak., A. sp.); nmpruypoueH K NPEArOpbsIM M HIKHEW YacTH CTEHHOTO Mosca.
OOBIYHBI, MOBCEMECTHO BCTPEUAIOIIMUIICA, Ka3aXCTaHO-aNTaiCKO-TypaHO-aJaTaBCKUil apuIOHBIA Kcepo-
(bWITBHBIH BUI.

Macrosiphoniella (Macrosiphoniella) salaymarszoi (Szelegiewicz, 1978) — moHodar, >XuBET Ha cTeO-
JSIX ¥ BETOHOCAX MOJbIHEH noapona Seriphidium (Artemisia schrenkiana Ledeb., A. transiliensis Poljak.);
MIPUYPOYEH K CTEMMHOMY Mosicy. Penkuii, 3anaqHOCKU(CKO-aIaTaBCKHii MOHTaHHO-CTETHON KCepo(HIbHBIN
BHI, HaiineHHbIH B gomuHe p. [lenek (okp. c. CaTsr).

Macrosiphoniella (Macrosiphoniella) terraealbae (Kadyrbekov, 2000) — moHod(ar, xuBeT Ha CTEOIX
noJbIHK mozapoaa Seriphidium (Artemisia sublessingiana Poljak., A. terraealbae Krasch.); nmpuypouyen k
apUIHBIM TPEATropbsM. Penkuii, mprbarxamncko-KyHTapCKUH Iy CTHIHHBINA KCepO(WITBHBIN BUI, HAWCHHBIN
B nonuue p. lllemek (oxp. c. Cater).

Macrosiphoniella (Asterobium) galatellae (Bozhko, 1953) — y3kuii onurodar, >kuBeT Ha CTEONISIX CO-
noneunuka (Galatella biflora (L.) Nees., G. punctata (Waldst. et Kit.) Nees.); npuypodeH K NpeaAropbsiM
cremHOMY Tmosicy. OOBIYHBIN, 3amaIHOCKU(CKO-aIaTaBCKO-CEBEPOTYPKECTAHCKAN  apHIHBIA  KCepo-
Me30(HIIbHBIN BU, HalieHHBIH B nonuHe p. [llenek (okp. c. Catsr).

Obcyarcoenue

Ilo pesymnpraram HamMX MCCIEAOBAaHUI U JAHHBIM JINTEPATYPHBIX NCTOYHUKOB B Ka3aXCTAHCKOW YaCTH
xpebta Kynreli Anaray Ha qaHHBII MOMEHT u3BecTHO 111 BHAOB Tiel u3 55 ponoB, MpeaCTaBIEHHBIX ce-
merictBamu Adelgidae (1 Bua, 0,8 % ot oOmiero uucia BeisBieHHBIX BUIoB) u Aphididae (110 Bunos, 99,2
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%). CemeiictBo Aphididae npeacraBneno 8 noacemetictBamu: Anoeciinae (1 sun, 0,9 %), Thelaxinae (2, 1,8
%), Eriosomatinae (8, 7,3 %), Lachninae (4, 3,6 %), Callaphidinae (6, 5,5 %), Macropodaphidinae (1, 0,9
%), Saltusaphidinae (1, 0,9 %), Chaitophorinae (7, 6,4 %), Aphidinae (80 Bunos, 72,7 %) (puc. 1).

B sTom cemeiicTBe B ka3axcTaHckoi dactu xpeOta KyHreit Anaray Hanbosnee GoraThl BUAaMHU TOJCE-
meiictBa Aphidinae, Chaitophorinae, Eriosomatinae, Callaphidinae.

Bonpmie Bcero BUIOB BBIABICHO B pojax Aphis (24), Chaitophorus, Macrosiphoniella (o 7),
Brachycaudus (5), Acyrthosiphon, Uroleucon (no 4), Cinara, Pterocomma, Forda (1o 3). B octanbHbIX 46
ponax oTMeueHo 1o 1-2 Buaam.

0,90% 3,60%

O Anoeciinae B Thelaxinae
OEriosomatinae OLachninae

B Callaphidinae OMacropodaphidinae
B Saltusaphidinae OChaitophorinae

B Aphidinae

Pucynok 1. [IpoiieHTHOE COOTHOIIIEHHE BHIOBOIO pa3HO00pa3ms MOACEMENCTB B ceMeiicTBe Aphididae
B Ka3axcTaHCKo# yactu xpebra KyHreit Anaray

BriepBrie ans kazaxcraHckod yactu xpedra KyHreit Anatay ykazano 17 Bunos: Pemphigus birimatus,
Trama rara, Betulaphis brevipilosa, B. quadrituberculata, Therioaphis trifolii, Macropodaphis rechingeri,
Saltusaphis scirpus, Chaitophorus horii beuthani, Aphis cisticola, A. salviae, A. taraxacicola, Aphidura
alatavica, Rhopalomyzus codonopsidis, Acyrthosiphon cyparissiae turkestanicum, Uroleucon pseudobscu-
rum, Uroleucon jaceae reticulatum, Macrosiphoniella antennata antennata. Betulaphis quadrituberculata
BIIepBEIe TTpuBOANTCA Takxke il Kazaxcrana u Ceseproro Tsap-llans. Chaitophorus horii beuthani Briep-
Bble HaiiieH Takxke U B CeBepHoM Tsub-1llane.

B BepTukanbHoil mosichoctu xpebra Kynreit Anaray npocmarpuBaeTcs 7 BEPTUKAIBHBIX TOSCOB, OJUH
a30HAIbHBIA OMOTOI M HACEJIEHHbIE IyHKTHI: IIPEArOPbsA- BBIABICHO 18 BUIOB TieH, KyCTapHUKOBO-CTEIIHOM
nosic — 47 BHUIOB, CpEAHETOpPHBIE PAa3HOTPABHbBIE JIyra — 32, NUCTBEHHO-JIECHOH mosic — 45, XBOiHO-
necHol nosic — 31, cyGanenuiickuii nosic — 14, anenuiickuii nosic — 8, ropHo-noiMeHHbIe eca — 50, Ha-
ceneHHble MyHKThl — 20 BuoB. COOTBETCTBEHHO, KAPTHHA BEPTHKAJIBHO-IIOSICHOTO PACHPEAEICHUS BUIOB
TIIeH OCTaeTCsl XapaKTEPHOU Ul FOPHBIX XPeOTOB — ¢ MUHUMYMOM B IIPEATrOpPbIX, C HAMOOJIbIIEH 3aceneH-
HOCTBIO BHJIOB TJIEH B 00JIee BBICOKHX IOSicax: OT KyCTapHUKOBBIX CTENeW 10 JIMCTBEHHO-JIECHOTO T05Ca;
Janee B XBOMHO-JIECHOM IOsICE MPOUCXOAUT PE3KOe MajeHHe BHIOBOTO pazHooOpas3us Tied (32 Buma) u c
OYEHb PE3KUM IIaJIEHUEM BUIOBOTO pa3HOOOpa3us B BHICOKOTOPHBIX MOsicax (cyOanbpnuiickue U aibluiicKue
nyra). bosbliie Bcero BUIOB BBISIBICHO B KyCTapHUKOBO-CTEITHOM Tosce (puc. 2).

ITo Tpoduueckoll crenuaIn3aluy BBISIBICHHBIE BHIBI TICH paclpelelsioTcs CIEAYIOMNM 00pa3oM:
noiudaru (6 BUAOB, 5,4 % oT 0b1iero BUAOBOro pasHooOpasus), mmpokue oaurodaru (6, 5,4 %), onuroda-
ru (12, 10,8 %), y3kue onurodaru (49, 44,1 %), monodaru (18, 16,2 %), rerepenmiinsie Buasl (20, 18,1 %)
(puc. 3). Kak BunHO 13 pucyHka 3, cpeau TpoUUECKUX TPyl TIeH npeobiiagaoT y3kue oaurodaru, KoTo-
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peix moutu 45 % OT BCceX BBISBICHHBIX BHIOB. Jl0OCTaTOYHO MHOTO TaKKe MOHO(AroB U IeTepPEeIMHbBIX BH-
JIOB.

BbuoTtomns! u mosica

OTIlpearopss B KycrapHuKOBBIE CTENN
OCpenHeropHsle pa3HOTPaBHbIE Tyra OT opHO-NIOMMEHHBIE JIeca

B JI1uCcTBEHHO-IECHOM NOsIC O XBOIHO-JIECHOM 1OsIC

B CyOanbruiickue yra O Ansnniickue KpuoQHIbHBIE Tyra
B HaceneHHbIe TyHKTHI

Pucynox 2. BepTukaisHO-0HOTONIMYECKOE pacTipeiesieHue BUI0B TIIei
B Ka3axCTaHCKOH yactu xpebta Kynreit Anaray

5,40%

. 44,10%

16,20%

OIlomudarn B IIupokue oxurogparu OOmurogaru

OVY3kue onmurodaru B Monodaru OT erepenuiiHble BUABI

Pucynok 3. OcobeHHOCTH TpoHUYECKO CrIeaIn3aliy TIeH B Ka3axcTaHCKoi yacTu xpeora KyHreit Anatay

OTHOCHUTEIIEHYI0 YUCIICHHOCTh TJIEH MBI pacCMaTpUBaIM IO TpeXOalbHOHU IIKane OOWIHS: MacCOBBIC
(17 BunoB), oowsrunbie (38), peaxue (56) (puc. 4). 3ameTHOE TIpeobIaaHne peAKUX BUIOB HaJ OOBIYHBIMU,
O3HaYaer, 4yTo GayHa Tieil B 3TOM XpeOTe H3y4eHa JIOCTATOYHO MOIHO.
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TN

4

OTHOCHTEIbHAS YMCIIIEHHOCTD TICH

O Maccossie B OO0bynsie O Penxue

Pucynox 4. CooTHOLIEeHHE BUAOB TIEH B Ka3axcTaHCKOM yacTH xpebta Kynreit Anaray
10 OTHOCHUTENILHOM YHCIIEHHOCTH

BrisiBnennbie Bupl el mo kinaccudukanuu apeanoB A.D. EmenbsHoBa [7] otHocaTcs k 33 Tumam:
kocmomonuTHbIE (13 BunoB, 11,7 % ot obmiero uncna BuaoB), ronapkradeckue (15, 13,5 %), tpancmaneapk-
tuueckue (16, 14,4 %), 3anagnonaneapkrudeckue (6, 5,4 %), Bocrounonaneapkruaeckue (2, 1,8 %), mup-
kyMOopeanbHbie (6, 5,4 %), eBpazuarckue Oopeanbhbie (10, 9,1 %), 3anagHoeBpazuarckue OopeanbHbIe (8,
5,7 %), mmpoxoretuiickue (1, 0,9 %), 3anaguorerniickue (4, 3,6 %), Bocrounoreruiickue (5, 4,5 %), upaHo-
typanckue (1, 0,9 %), 3anagHockudcko-anTaiicko-anarasckue (2, 1,8 %), mmpokockudekne (1, 0,9 %), 3a-
nagHockudcko-anaraBcko-Typkecranckue (1, 0,9 %), 3ananHockncro-anaTaBcko- BHYTPEHHETIHBIIAHCKUE
(1, 0,9 %), npruepHOMOPCKO-Ka3axCcTaHO-aI1aTaBCKO-BHy TpeHHeTssHbInaHckue (1, 0,9 %), npuuepHoMopcKo-
kazaxcraHcko-Typkectanckue (1, 0,9 %), moHTONBCKO-anaTaBcKko-Typkectanckue (1, 0,9 %), Tapbararaii-
CKO-TypKecTaHo-xopacanckue (2, 1,8 %), 3amagnoMoHronscko-antaiicko-anatasckue (1, 0,8 %), xkazaxcra-
Ho-aJITalicko-TypaHo-aiaraBckue (1, 0,8 %), anraiicko-typkectano-apranckue (1, 0,9 %), anraiicko-
typkecranckue (2, 1,8 %), anraiicko-amaraBckue (2, 1,8 %), KazaxcraHO-aJTaliCKO-alaTaBCKO-
typkectanckue (1, 0, 9 %), Tapbararaiicko-Typkectano-xopacanckue (1, 0,9 %), rapbararaiicko-aiaTaBcko-
typkecranckue (1, 0,9 %), anaraBcko-Typkecrano-rumanatickue (1, 0,9 %), anaraBcko-typkecranckue (1,
0,9 %), ceBepoTsaHbIancko-Typkecranckue (1, 0,9 %), anarasckue (1, 0,9 %), ceBeporsapmanckue (1 Bz,
0,9 %).

W3 mpuBeneHHBIX BBIINIC JaHHBIX CIEAYeT, YTO B (payHe Tiel ka3axcTaHCkod vactu xpebrta KyHrei
Aunartay 3aMeTHO Ipeo0JIafaoT IUPOKO pacIpocTpaHeHHbIe BUABI (68,5 %).

Bunpl, He BeixoasmMe 3a nipeesnsl Teruiickoro noamnapcTsa IlaneapkTHKY, COCTaBISIOT COOTBETCTBEH-
HO 31,5 %.

Eciu pacnipenenuts 3Tu apeaisl Mo 60siee KPYIHBIM JACICHUSIM — 300T€0rpad)iueCKuM 3JIEMEHTaM, TO
MBI TIOJIyYUM CIIEIYIOLIYI0 KapTHHY: KocMomonutsl (13 Bunos, 11,7 % ot obuiero yuciaa BUIOB), TOJIAPKTU-
geckue (15, 13,5 %), mameapkruueckue (24, 21,6 %), 6opeansusie (24, 21,6 %), Tetmiickue (10, 9,0 %),
ckudckue crenubie (9, 8,2 %), upano-rypanckue (2, 1,8 %), ropaocpenneazuarckue (13 Bugos, 11,7 %)
(puc. 5).
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11,70% 11,70%

21,40%

OKocMOonoauTel B[ onapKTHYECKHE OIlaneapkTudeckue
OBbopeanbHBIE B Teruniickue OCxkudckue
B pano-TypaHckue OTopHOCpeaHEa3HaTCKIe

Pucynok 5. [IpouieHTHBIE COOTHOIIEHNUS BUJIOB, BXOASAIINX B COCTaB 300re0rpa(uuecKux 3J1eMEeHTOB,
B Ka3axCTaHCKOH yacT xpeOrta KyHreit Anaray

Kak BuHO U3 pUCYHKA 5, MIMPOKO paclpocTpaHEeHHBIE 300Te0rpaguuecKue AIEMEHThl COCTABISAIOT OC-
HOBY (ayHbl Tieil xpedTa Kynreit Anaray. Cpefy HUX BBIACISACTCS BBICOKHI MPOLEHT OOpEaIbHBIX BUIOB
(2, 4 %), KOTOPBIX CTOJBKO K€ CKOJBKO MaleapKTUYECKUX. [IpOLEHTHI CTEMHBIX, TETUIUCKUX BIIOJIHE HOP-
ManbHble 151 CeBepHoro Tsiap-1llaHs, MpOIEHT UPaHO-TYpAaHCKUX BHIIOB 3aMETHO HIDKE HOpPMBIL. IlporeHt
TOpHOCpEIHEa3naTCKNX BUAOB JOCTAaTOYHO BBICOK (11,7 %).

3axnouenue

B uenowm, dayna tneit kazaxcranckoit yactu xpedta Kynrelt Anatay goctraTo4Ho cBoeoOpasHa, YUUTHI-
Basl BBICOKHME IIPOLIEHTH FOPHOCPEAHEA3UaTCKUX M OOpeaybHBIX BUAOB, U BIIOJIHE COOTBETCTBYET OOIIUM
ocobenHoctsM QayHsl Tieit CeepHoro Tsup-11lans [3].

Paboma evinonnena npu gunancogoii noooepicke Komumema nayku Munucmepcmea nayku u evicuie-
20 obpazosanus Pecnyonuxu Kazaxcman (mema Ne BR10965224-OT-21).

Crcok uteparypa

1 Uymaxun B.M. ®usnueckas reorpadus Kazaxcrana / B.M. Uynaxun. — Anma—Arta, 1968. — 260 c.

2 Kagpipoexo P.X. K dayne nenapobunbusix tieit (Homoptera, Aphidinea) ectectBeHHbIX 6uoneHo30B FOro-Bocrounoro
Kazaxcrana / P.X. Kagsip6exos // len. BUHUTU. — 1990. — Anma-ATa. — Ne 4736-B90. — C. 1-37.

3 Kaneipoeko P.X. K dayne tiieit (Homoptera, Aphidinea) Ceseproro Tsup-11lans / P. X. Kagsipoekos // Tethys Entomolog-
ical Research. — 2007. — Brin. 14. — C. 165-192.

4 Kagpip6ekos P.X. Tnu (Hemiptera: Aphidoidea, Phylloxeroidea) Kazaxctana (AHHOTHpOBaHHEI crincok) / P. X. KaneipGe-
KoB. — Anmatsl, 2017. — 584 ¢c.

5 Hesckuit B.Il. K no3nanuto daynsr et (Homoptera, Aphidoidea) YOxunoro Kasaxcrana / B.I1. Hesckuii / Tp. Beecoros.
SHTOMOIL. 00m-Ba. — 1951. — T. 43. — C. 37-64.

6 IOxueBuu JI.A. K dayne tneii (Aphidoidea) xBoiupix nopox Lentpansaoro n FOro-Bocrounoro Kazaxcrana / JI.A. FOxHe-
Bud // Tp. Un-Tta 300m0run AH Kazaxckoit CCP. — 1962. — T. 18. — C. 150-154.

7 EwmenbsaoB A.®. [Ipemmoxkenus mo kinaccupuKanud U HOMEHKIatype apeanoB / A.D. EMenbsHoB // DHTOMONOrHYECKOE
o6o3penne. — 1974. — T. 53. — Brin. 3. — C. 497-522.
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KyHreii Asiatay #0TaCbIHbIH KA3aKCTAHCTAHBIK O6JIirinaeri
(Coarycrik Tanb-Illans) OiTesnepain paynacsl (Hemiptera, Aphidomorpha)
Hlony

Kasipri ke3ne Kynreii Anaray >koTachIHBIH Ka3akcTaHIBIK OemiriHne Oitenepain Adelgidae (1 Typ, »amms
anpIKTasFad Typaepain 0.8%-v1) xone Aphididae (110 typ, 99.2%-5I) TyBICTaCTaphIHBIH 55 TYKbIMIAChIHA
katateiH 111 Typi anbikTangel. Aphididae TybicTachIHBIH 8 TybICTac TapMarbl KepceTinreH: Anoeciinae (1
TYp, 0.9%), Thelaxinae (2, 1.8%), Eriosomatinae (8, 7.3%), Lachninae (4, 3.6%), Callaphidinae (6, 5.5%),
Macropodaphidinae (1, 0.9%), Saltusaphidinae (1, 0.9%), Chaitophorinae (7, 6.4%), Aphidinae (80, 72.7%).
En ken typ Aphis (24), Chaitophorus, Macrosiphoniella (7 typaeun), Brachycaudus (5), Acyrthosiphon,
Uroleucon (4 typaen), Cinara, Pterocomma, Forda (3 TypaeH) TYKbIMAacTapblHaH aHbIKTanraH. Kaiaran 46
TYKbIMAAcTapaad 1-2 TypaeH kepcerinreH. KyHreil Amaray >KOTachIHBIH Ka3aKCTaHIBIK Oenirinen 17 Typ
arram  per Kepcerimim oteip. Omap: Pemphigus birimatus, Trama rara, Betulaphis brevipilosa,
B. quadrituberculata, Therioaphis trifolii, Macropodaphis rechingeri, Saltusaphis scirpus, Chaitophorus
horii beuthani, Aphis cisticola, A. salviae, A. taraxacicola, Aphidura alatavica, Rhopalomyzus codonopsidis,
Acyrthosiphon cyparissiae turkestanicum, Uroleucon pseudobscurum, Uroleucon jaceae reticulatum,
Macrosiphoniella antennata antennata. Kaszakcran sxone Conrycrik Tsub-lllane ymin Betulaphis
quadrituberculata typi anram per kentipinai. Contycrik Tsau-Ilansna Chaitophorus horii beuthani anrai
per Tabbuabl. COHBIMEH KaTap, aHBIKTANFaH OiTeJepliH TIKTIK-OMOTONMHMKANBIK OpHAIacybl, KOPEKTIiK
OalTaHBICTAPBIHBIH OCHiMIETy epeKIIeNiri, CalbICTRIPMAalbl CaHBl KapacTBIPBUIFaH. 300TreorpaduKaibIK
TajJay JKacalabIHFaH.

Kinm ceszoep: 6irenep, Aphidomorpha, Adelgidae, Aphididae, dayna, sxonorus, Typ Kypamel, Kazakcras,
Conrycrik Tsp-1llans, Kynreit Anaray.

R.Kh. Kadyrbekov, C.V. Kolov

Review of the aphids fauna (Hemiptera, Aphidomorpha) of the Kazakh part
of the Kungey Alatau ridge (North Tien-Shan)

At the moment, 111 species of aphids from 55 genera have been identified in the Kazakh part of the Kungey
Alatau ridge, represented by the families Adelgidae (1 species, 0.9% of the total number of identified species)
and Aphididae (110 species, 99.1%). The family Aphididae is represented by 9 subfamilies: Anoeciinae (1
species, 0.9%), Thelaxinae (2, 1.8%), Eriosomatinae (8, 7.3%), Lachninae (4, 3.6%), Callaphidinae (6, 5.5%),
Macropodaphidinae (1, 0.9%), Saltusaphidinae (1, 0.9%), Chaitophorinae (7, 6.4%), Aphidinae (80, 72.7%).
In this subfamily, the subfamilies Aphidinae, Chaitophorinae, Eriosomatinae, and Callaphidinae are always
the richest in species. The most species have been identified in the genera Aphis (24), Chaitophorus,
Macrosiphoniella (species each 7), Brachycaudus (5), Acyrthosiphon, Uroleucon (species each 4), Cinara,
Pterocomma, Forda (species each 3). In the remaining 46 genera, 1-2 species were noted. For the first time,
17 species or subspecies are indicated for the Kazakh part of the Kungey Alatau ridge Pemphigus birimatus,
Trama rara, Betulaphis brevipilosa, B. quadrituberculata, Therioaphis trifolii, Macropodaphis rechingeri,
Saltusaphis scirpus, Chaitophorus horii beuthani, Aphis cisticola, A. salviae, A. taraxacicola, Aphidura
alatavica,  Rhopalomyzus  codonopsidis,  Acyrthosiphon  cyparissiae  turkestanicum,  Uroleucon
pseudobscurum, Uroleucon jaceae reticulatum, Macrosiphoniella antennata antennata. Betulaphis
quadrituberculata the first time for Kazakhstan and North Tien Shan. Chaitophorus horii beuthani the first
time for North Tien Shan too. The vertical biotopic distribution, trophic specialization features, and the rela-
tive abundance of identified aphid species are also considered. A zoogeographic analysis was made.

Keywords: Aphids, Aphidomorpha, Adelgidae, Aphididae, fauna, ecology, Ketmen ridge, North Tien Shan,
Kazakhstan.
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On the jumping spider (4Araneae, Salticidae) fauna
of Almaty city (Republic of Kazakhstan)

Spider fauna of urban landscapes in some countries remains unexplored enough. Cities of Kazakhstan are not
exceptions. Meanwhile, spiders are one of the important components of ecological communities. One of the
most common and most numerous families in terms of species diversity is Salticidae — the jumping spiders.
In this study we provide new records of some jumping spider species from Almaty city. In result, we spotted
10 species belonging to 9 genera of Salticidae family in total. Attulus fasciger (Simon, 1880) was recorded for
the first time for Kazakhstan range and Almaty city in particular. The illustrations of general morphology and
copulatory organs of A. fasciger are also provided. The results are expected to be used for further studies of
the spider fauna of Almaty region, as well as to update cadastral materials on the region.

Keywords: Aranei, fauna, new records.

Introduction

The fauna of spiders of the cities of Kazakhstan, and Almaty in particular, remains poorly studied.
There are only data on Nur-Sultan [1] and single amateur observations listed in the GBIF global reposito-
ry [2]. Other information on complex studies of cities of Kazakhstan we could not find. At the same time,
this kind of research in human settlements is relatively well conducted in other countries. Research on spi-
ders in settlements was carried out in India [3], in Mexico [4], Belgium [5], Indonesia [6], etc.

Meanwhile, spiders are also part of the urban ecosystem. As predators, mainly hunting other arthropods,
they themselves are food for other animals, including insects. And the largest (= most spacious) spider fami-
ly in the world is Salticidae — the jumping spiders. They are widespread around the world, consisting of
small tomedium-sized spiders and numbering some 6431 species described worldwide [7]. As of 2017,
157 species were recorded in Kazakhstan [8]. They are active predators, often diurnal. Representatives of
this family demonstrate relatively complex behavior, have object vision and rely on it during hunt [9, 10]. As
the other spider groups, jumping spiders are significantly sensitive to anthropogenic disturbances [11-13].

This study has a faunistic character and is aimed at updating the available data on the species of jump-
ing spiders inhabiting the territory of Almaty city. We suppose that this work will fill the existing gap in the
periodicity of faunistic studies of the region.

Experimental

Specimens were collected predominantly manually, by catching in bottles or vials from July 2020 to
June 2022 on territory of Almaty city. The material from pitfall traps [14, 15] was included in this work. The
traps were located in park areas of A. Baitursynov square (43.247N 76.927E, 6 traps for 5 days), Al-Farabi
Kazakh National University campus (43.222N 76.921E, 18 traps for 5 days) and Sairan reservoir (43.243N
76.865E, 17 traps for 5 days).

The identification of species was carried out using araneae — Spiders of Europe [16], Jumping spiders
(Arachnida: Araneae: Salticidae) of the world [17] and [18]. This work does not take into account juveniles,
which are not identifiable to species.

The collected material was fixed in 70 % ethanol and labeled, first with a temporary date, time, and se-
rial number and then, after identification, with permanent labels. We used MBS-9 binocular stereoscopic mi-
croscope (“LOMO”, Russian Federation) during identification. The spiders were filmed with a smartphone
camera “Samsung Galaxy A50” (“Samsung Electronics”, Republic of Korea), using a macro lens with 4x
magnification. Photos and videos were taken using the “Timestamp Camera Free” (ver. 1.202) program,
thanks to which the date, time, location and coordinates were placed on them.
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All material belongs to zoological collection of Institute of zoology, the Committee of Science of the
Ministry of Science and Higher Education of the Republic of Kazakhstan. The information about distribution
of species provided according to World Spider Catalog [7], while data about habitat and maturity period —
according to “Spiders of Kazakhstan” [19] and araneae — Spiders of Europe [16].

Results and Discussion

The list of species that we spot on the territory of city during research is given below.

Family Salticidae Blackwall, 1841

Genus Aelurillus Simon, 1885

Aelurillus v-insignitus (Clerck, 1757)

Material: Kazakhstan: 13, Almaty, Sairan, western coast, hortobium, 43.239N 76.866E, pitfall traps,
15-20.04.2021 (leg. L.V. Kim).

Distribution: Europe, Turkey, Caucasus, Russia (Europe to Far East), Kazakhstan, Central Asia, China.

Habitat: Ground-dweller, common on south-facing slopes of stony steppes, stony debris and pebble
riverbanks.

Maturity period: May to June.

Genus Attulus Simon, 1889

Attulus fasciger (Simon, 1880)

Material: Kazakhstan: 333 19, Almaty, Shevchenko str., 102, on walls, 43.2449N 76.9327E, manual
collecting, 27.07.2020 (leg. L.V. Kim).

Distribution: Russia (Middle Siberia to Far East), China, Korea, Japan. Introduced to North America.

Habitat: Artificial structures, such as stone walls, wooden sheds, buildings, greenhouses and farmhous-
es [20].

Maturity period: May to November [20].

Remark: First record in Kazakhstan.

Genus Evarcha Simon, 1902

Evarcha arcuata (Clerck, 1757)

Material: Kazakhstan: 13 19, Almaty, KazNU campus, hortobium, 43.2228N 76.9199E, manual col-
lecting, 5.10.2020 (leg. L.V. Kim).

Distribution: Europe, Turkey, Caucasus, Russia (Europe to Far East), Kazakhstan, Iran, Central Asia,
China, Japan.

Habitat: In open habitats on low vegetation, mainly moist habitats, but also on dry heathland.

Maturity period: April to September, but males to October.

Genus Heliophanus C.L. Koch, 1833

Heliophanus potanini Schenkel, 1963

Material: Kazakhstan: 19, Almaty, Shevchenko str., 89b, herpetobium, 43.2451N 76.9313E, manual
collecting, 20.06.2021 (leg. L.V.Kim); 19, Almaty, Shevchenko str., 89b, herpetobium, 43.2451N
76.9313E, manual collecting, 25.07.2021 (leg. L.V. Kim).

Distribution: Afghanistan, Central Asia, Mongolia, China.

Habitat: No data.

Maturity period: April to September.

Remark: Second female was pregnant, 5 juveniles came out from the egg sac on 22.08.2021 (at least 29
days).

Heliophanus turanicus Charitonov, 1969

Material: Kazakhstan: 13, Almaty, Shevchenko str., 89b, herpetobium, 43.2454N 76.9328E, manual
collecting, 5.05.2021 (leg. L.V. Kim).

Distribution: Kazakhstan, Central Asia.

Habitat: No data.

Maturity period: May to June, but males to October.
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Genus Philaeus Thorell, 1869

Philaeus chrysops (Poda, 1761)

Material: Kazakhstan: 19, Almaty, country house, on terrace, 43.1981N 76.9565E, manual collecting,
18.06.2021 (leg. L.V. Kim); 19, Almaty, near Almaty Arena, hortobium, 43.2664N 76.8178E, manual col-
lecting, 06-07.2021 (leg. A.B. Yeszhanov); 19, Almaty, Zhetysu-1 microdistrict, manual collecting,
15.10.2021 (leg. Yu.A. Zima).

Distribution: Europe (not Scandinavia), North Africa to Middle East, Turkey, Caucasus, Russia (Europe
to Far East), Iran, Central Asia, Afghanistan, China, Mongolia, Korea.

Habitat: Common dweller of south-facing stony slopes and pebble riverbanks.

Maturity period: May to June, but females until August.

Remark: First female was pregnant, egg sac spotted on 23.06.2021. 23 juveniles hatched on 4.07.2021
(at least 12 days).

Genus Phlegra Simon, 1876

Phlegra fasciata (Hahn, 1826)

Material: Kazakhstan: 1J, Almaty, near Almaty Arena, hortobium, 43.2664N 76.8178E, manual col-
lecting, 06-07.2021 (leg. A.B. Yeszhanov).

Distribution: Europe, Turkey, Caucasus, Russia (Europe to Far East), Kazakhstan, Central Asia, Iran,
Afghanistan, India, China, Mongolia, Korea, Japan.

Habitat: Ground-dweller, occurring in grass, under stones, on pebble riverbanks and stony lakeshores.

Maturity period: May to June.

Genus Pseudeuophrys Dahl, 1912

Pseudeuophrys obsoleta (Simon, 1868)

Material: Kazakhstan: 1, Almaty, Gogol str., 133, on the iron fence, 43.2590N 76.9313E, manual col-
lecting, 2.05.2022 (leg. L.V. Kim); 13 19, Almaty, KazNU campus, hortobium, 43.2192N 76.9218E, manu-
al collecting, 27.05.2021 (leg. L.V. Kim).

Distribution: Europe (not Scandinavia), Turkey, Caucasus, Russia (Europe to Far East), Iran, Kazakh-
stan, Central Asia, China.

Habitat: Mixed forests, on lower parts of tree trunks and also on south-facing stony slopes.

Maturity period: May to June, but females until August.

Genus Pseudicius Simon, 1885

Pseudicius courtauldi Bristowe, 1935

Material: Kazakhstan: 19, Almaty, Esentai river, on the iron fence, 43.2349N 76.9203E, manual col-
lecting, 12.05.2022 (leg. L.V. Kim); 24'J, Almaty, Esentai river, on the iron fence, 43.2349N 76.9203E,
manual collecting, 14.05.2022 (leg. L.V. Kim).

Distribution: Greece to China.

Habitat: A dweller of standing tree trunks, under loose bark and in bark crevices.

Maturity period: June to August, but overwintering specimens can be collected in November to January.

Genus Rudakius Proszynski, 2016

Rudakius cinctus (O. Pickard-Cambridge, 1885)

Material: Kazakhstan: 1sub-adult @, Almaty, Zhibek Zholy str., 124, dendrobium, 43.2619N 76.9438E,
manual collecting, 3.08.2020 (leg. L.V. Kim); 299, Almaty, Institute of Zoology, 43.211N 76.912E, manual
collecting, 28.02.2022 (leg. L.V. Kim et A K. Bekitayeva);1J, Almaty, Esentai river, on the iron fence,
43.2349N 76.9203E, manual collecting, 12.05.2022 (leg. L.V. Kim).

Distribution: Azerbaijan, Iran, Central Asia to China.

Habitat: No data.

Maturity period: No data.

We recorded 24 individuals of 10 species belonging to 9 genera of Salticidae family in total. Several
species were observed outside the specified maturity period. Aelurillus v-insignitus (Clerck, 1757) and
Pseudicius courtauldi Bristowe, 1935 were found earlier, while females of Evarcha arcuata (Clerck, 1757)
and Philaeus chrysops (Poda, 1761) were spotted later. Probably they were not noted at those periods. A sin-
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gle individual of 4. v-insignitus is the only member of the family that was found using pitfall traps — there-
by it is suggested that this method is inefficient for salticid spider collecting at least in this case.

According to previous publications of other researchers, we assume that Attulus fasciger (Simon, 1880)
was recorded for the first time from Kazakhstan and Almaty city in particular [21-23]. It was considered by
Jerzy Proszynski in 1968 [24] as a synonym of Attulus godlewskii (Kulczynski, 1895) — morphologically
similar to 4. fasciger species, that resides in West Asia and described by Kulczynskifrom a single, damaged
female specimen. Later, Proszynski revived A. godlewskii and A. fasciger as valid species (self-
correction) [22]. However, in publications both of these species were recorded in the Kazakhstan exactly [7,
20, 25, 26].

b — Attulus fasciger (Simon, 1880), male left palp. Magni-

a —Attulus fasciger (Simon, 1880), male habitus. Magnifi- fication — 56x

cation — 8x

¢ — Attulus fasciger (Simon, 1880), female habitus. Mag- d — Artulus fasciger (Simon, 1880), female epygine. Mag-
nification — 8x nification — 56x

Figure 1. Attulus fasciger (Simon, 1880), male (a, b) and female (c, d) from Almaty city.
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Conclusions

24 individuals of 10 species belonging to 9 genera of Salticidae family is recorded in total. Attulus
fasciger (Simon, 1880) was recorded for the first time for Kazakhstan range and Almaty city in particular.
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JI.B. Kum, M.E. CansmenoBa, A.b. Ecxxanos

Aamartsl KajgacbiabIH (Kazakcran PecnnyOuukacel) cekiprim-epMexiii
(Araneae, Salticidae) paynacoi

Keiibip ennmepaeri Kamanblk JaHAMAQTTApABIH ©pPMEKIIl (ayHACchl MKETKUTKTI TypAe 3epTTEIMErcH.
Ka3zakcTaHHBIH KallaJapbl Ja JKeTKUTIKTI KapacTeippuiMaraH. COHBIMEH KaTap, ©pMEKIIIep SKOIOTHSIIBIK,
KaybIMIACTBIKTap/AbIH MaHBI3bl KypamaacTapbIHbH Oipi. Typrepain opTypuiniri OOMbIHIIA €H KeH TapajfaH
JKOHE €H Kol TyKbIMaacTapablH Oipi — Salticidae — cexkiprim—epmekmizep. By 3eprreyne Asmarst
KaJlaChIHAAFbl KeHOip cekipril—epMeKIi TypiepiHiy jkaHa xa30aiapsl yebiHbUIFaH. HoTmkecinae Salticidae
TYKBIMAACHIHBIH 9 TYKbIM/IACTBIFbIHA JKaTaThIH O0apibirsl 10 Typ aHbIKTaiFaH. Attulus fasciger (Simon, 1880)
amram per Kazakcran ayMmarblHIa JKOHE OHBIH imiHZe AJsiMaTel KanaceiHna Tipkenni. CoHbIMeH Oipre
A. fasciger >xanmbel MOP(HOJOTHACH MEH KONMYJIILMSUIBIK MYLIETEpiHiH cypertepi Oepinaren. Horwmkenepai
AnMaThl OOJBICBHIHBIH ©pMeKIIi (ayHachlH OfaH opi 3epTTeyre, COHAAH-aK OChl allMaKTBhIH KaJaCTpJIbIK
MaTtepHaIapblH XKaHApTyFa NaiifasaHyra 00masl.

Kinm coe30ep: Aranei, payHna, sxaHa jxazbanap.

JI.B. Kum, M.E. CanemenoBa, A.b. Ecxxanos

K ¢ayne naykoB-ckakyHunkoB (Araneae, Salticidae) ropona AimaTsl
(Pecnybsiuka Ka3zaxcran)

dayHa MayKoB TOPOACKHX JaHAMIAQTOB B HEKOTOPBIX CTPAHaX OCTACTCS MPaKTHYSCKH Hen3ydueHHoit. ['opoaa
Kasaxcrana He SIBISIFOTCS HCKIIOYeHHEM. MEXIy TeM MayKd SBISIOTCS OXHUMH U3 BOKHBIX KOMIIOHEHTOB
9KOJIOTHYECKUX coobmmecTB. ONHUM M3 CaMbIX PaclpOCTPAHEHHBIX W HanOoiee MHOTOYHCICHHBIX 110
BUJIOBOMY pa3HOOOpasHi0 ceMeiicTB sBISIOTCA  Salticidae — TayKu-CKaKyHYHKH. B HacTosiiem
HCCIICIOBAHUHU MBI IIPHBO/IMM HOBBIC JIAaHHBIC O HEKOTOPBIX BHaX MayKOB-CKaKyHYHKOB roponaa Anmarsl. B
pesynbraTe MBI OOHapyxwinu 10 BumoB, oTHocsmmxcs K 9 pomaMm. Attulus fasciger (Simon, 1880) Obur
BIICPBEIC 32JOKYMECHTHPOBaH Ha TeppuTopun Kaszaxcrana u ropoga Anmatsl B 9acTHOCTH. Takke IPUBEACHBI
WITIOCTPAIK 001meif MopdoIoruy U KOIMYJSITHBHBIX OpPraHoB A. fasciger. Pe3ynbTaThl Ipeamonararorcst
HCIOJB30BaTh IS TaNbHEHIINX HCCIeNOBaHMH (ayHbl MayKoB AJIMATHHCKOW 00NacTd, a TakKe i
OOHOBJICHHS KaIaCTPOBBIX MAaTEPHAJIOB 110 YKa3aHHOMY PETHOHY.

Kniouesvie cnosa: Aranei, HOBbIC naHHBIE, (ayHa NayKoB, oOmas MopQONorus, HayKH-CKaKyHIHKH,
9KOJIOTHYECKOE COOOIIIECTBO.
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HccnenoBanus mo onpeeeHHIO AKU3HECIIOCOOHOCTH CEMEHHOI0 MaTepuaJia
npeacTaBuTelieii cemeiicTBa Asteraceae, HAXOAAIMXCS HA XPAHEHU U
B CemenHOM 0aHke npupoaHoii paopsl Kazaxcrana

IIpencraBisieM BallleMy BHHMAHMIO Hayalo CEPUH HAay4YHO-00pa30BaTEIbHBIX CTAaTeH, OMMCBHIBAIOIINX pPe-
3yJbTaThl HCCICAOBAHMM, IPOBOANMBIX B labopaTopun «CemenHoii 6ank» PI'TI « UHcTUTYT GOTaHMKU U (u-
TOUHTPOIYKIM». KpoMe Toro, maHHas cepus cTaTeil HalpaBleHAa HA MIPUBJICUCHHE MHTEPECa U BHUMAHUS K
pabore CemenHoro O6aHka. B HacTosImell craThe mpeACTaBICHBI HCCIEAOBAHUS NPEACTABUTENCH ceMelCTBa
Asteraceae, xpansmuxcst B CemeHHOM Oanke mpupoaHoi ¢iops! Kazaxcrana (manee — CB). Onmcans! Me-
TOJBI, HcHob3ytomuecs B padore Cb: ycaoBusa XpaHeHHs CEMEHHOTO MaTepHalia, Olpe/elIeHHe KH3HEeCIIo-
cobHocTH cemsH. Jlana uH(opManus o6 yCIOBHOM JEJICHHN XpaHAIIMXCS 00pa3loB HA JIEKAPCTBEHHbIE, Jie-
KOpaTHUBHBIE U HJIEMUYHbIE BUJIbl. Takke IpeiCTaBICHb] JaHHbIE 110 pe3yJbTaTaM OIpPE/EIECHHs BCXOXKECTH
CeMsIH Ipe/ICTaBUTeNeH ceMelicTBa Asteraceae.

Knrouesvie cnosa: CeMeHHON OaHK, ONpenesieHHe BCXOXKECTH, CEMEHCTBO Asferaceae, MeTobl paboThI ce-
MEHHBIX 0aHKOB, COXpaHeHue OnopazHooOpasus, Seed Vault, Millennium Seed Bank, Kew Gardens.

Beeoenue

Jlo cux mop OONBIMUHCTBO JIIOJICH, JyMas 0 0aHKax M cOepekeHHMsIX Ha Oyaylnee, MPEACTaBISIOT cee
UCKITIOYUTENbHO prHaHchl. Ho Hamo oTMETHTD, 4TO JJIsl TOTO, YTOOKI Halle Oyayiiee ObLIO TAKUM K€ IKOJI0-
TUYECKH OOTaThIM, KAKHM OHO SIBIIIETCS Ha HACTOSIIMKA MOMEHT, YEelIOBEKYy HEOOXOIWMO PacCHIMPUTh CBOU
TOPU30HTHI U PACCMOTPETh SKOHOMHKY B HHOM cBeTe. baHKM CeMsH BBITIOIHSIIOT UMEHHO TaKylo padoTy —
BKJIAJILIBAIOTCS B OMOpasHoobpasue.

TpaauMOHHO pacTeHHUs] MCIOJIb30BAIMCH AJIS JieueHHUs OoJie3Held U obneryeHus Ooneil Onaromaps ux
TTOJIE3HBIM CBOMCTBAM.

CewmeiictBo Asteraceae (Compositae) MOXHO TIO TIpaBy Ha3BaTh OJJHUM M3 CAMBIX YCIICIITHBIX B COBpE-
MEHHOM PacTUTEILHOM Mupe. PacTeHns 3Toro cemeiicTBa ABISAIOTCA PECYpPCOM JISKAPCTBEHHBIX CPEICTB, A
nedeHus psaga 3aboneBaHuil. ONBIT HAPOJAHOW MEIWIMHBI HAPOJIOB MHUpPA BIOXHOBJISET pa3padOTYMKOB Ha
CO3/1aHNe HOBBIX JIEKAPCTBEHHBIX ITPENapaToB M3 MPUPOAHBIX HCTOYHUKOB. DTO KpYITHEHIee CeMercTBO
COCYIHUCTBIX PacCTeHH, YHCIO POJOB KOTOPHIX OlleHHWBaeTcs mpumepHo B 950, a BugoB — okomno 20 000.
OHM pacrpocTpaHeHbl Ha OOl YacTh 3eMHOTO Mapa W MOYTH BO BCEX MecTooOuTaHUsAX. bosbiryio mo-
JIIO COCTAaBJISIOT TPaBSHUCTHIE PACTEHHA, XOTS OKOJIO 2 % COCTaBISIOT AEPEeBhbS WM KycTapHHUKH [1, 2].
[IpencraBuTeny HEKOTOPBIX POJOB ceMelcTBa: Aster, Helianthus, Chrysanthemum, Tagetes v T. 1. SIBISAIOTCS
JeKOPAaTUBHBIMH, U OOJIBIIMHCTBO M3 HUX MMEIOT JIEKAPCTBEHHOE 3HaueHue. MHorue BUAbI ceMeiicTBa siB-
JISTFOTCS. UCTOYHUKAMH CHIPhSI 111 MeIUIMHBL. HeKoTOphle M3 HUX MUPOKO KYJIETUBUPYIOTCS KaK OBOIIU IS
MIPOM3BOCTBA MPOAYKTOB MUTAHUS.

OTHOOOTaHWYECKHE HMCCIENIOBAHUSI PACKPBIBAIOT MH()OPMALMIO O MPUTOTOBICHUH M HMCIOJIb30BaHUH
pacTeHHUH, MCIIONb3YEMBIX JIFOIbMH, IIPOKUBAIOIIIMHE B CEITLCKOW MECTHOCTH B CBOEM Xo3siicTBe. Ha ocHOBe
COOpaHHBIX NaHHBIX MPOBOASTCA WCCIIEAOBAaHUS, YTOOBI HAWTH HaydHOE TOATBEPIKIECHUE HCIIOIH30BAHUIO
paCTeHHfI, ac I[aJ'II:HefIHIPIM (bPITOXI/IMI/ILIeCKI/IM AHaJIM30M BBIACHAIOTCA COCAUMHCHHA, OTBETCTBCHHBIC 3a UX
neueOHyI0 aKTUBHOCTE. Kpome Toro, pacTeHus TakKe SBJSIFOTCS MCTOYHUKOM MTPOAOBOIBCTBUS U IaXKe CIIO-
coboM O0pBOBI C COpHSIKaMH. B 3TOM CBS3M COXpaHEHHE PACTUTEIHLHOTO OMOpa3zHOoOOpa3us OCTAETCs OUCHD
OTBETCTBEHHOM MI/ICCHCfI, KOTOPYIO B HACTOAIIEC BPEMS BBITIOJIHAIOT CCMCHHBIC 0OaHKH 110 BCEMY MUDPY.

B Kaszaxcrane B UHcTuTyTe OOTaHMKM M (UTOMHTPOLYKUMH pacTeHuil ¢yHKuuoHHpyeT CeMeHHOM
0aHk npupoaHoi ¢uropsl KazaxcraHa, KOTOPBII IPUBETCTBYET COTPYIHHUYECTBO U colepkuT 361 oOpasern u3
ceMmeiicTBa Asteraceae, a uMeHHO 124 Buma u3 49 poaos. M3 Hux 20 00pa3IioB OTHOCATCS K JIEKAPCTBEHHBIM
BHJaM, 66 00pa3IioB — K ACKOPATHBHBIM BHUJIaM U 52 00pa3iia — K MUIIEBBIM BUIAM.
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K.X. Maxmygosa, T.lU. Myp3aTtaesa u gp.

CornacHo oryOlIMKOBaHHBIM AaHHBIM, Ha Tepputopun Kasaxcrana BbIsBIEHO OKoyio 196 nexkapcTBeH-
HBIX BUJOB U3 74 POMOB, YTO COCTABIISIET YETBEPTYIO YacTh BCETO CeMeiicTBa B peciyOiHKe, HACUUTHIBAIO-
miero 110 885 BunoB. CeMeicTBO Asteraceae 04eHb HACBILICHO JIEKAPCTBEHHBIMH TpaBaMu. UUCIIO TAKCOHOB
CEMENCTB JOBOJIBHO BEIUKO: pox Artemisia L. — 40 Bumos, Achillea L. (9), Saussurea L. (9), Inula L. (8),
Centaurea L. (7), Cirsium Hill. (6), Serratula L., Senecio L., Tanacetum L., Jurinea L., Echinops L. (cooT-
BeTCTBEHHO 4—5). HacuuteiBaeTcst 39 pomoB, COCTABISIOMIUX OJWH JIEKAPCTBEHHBIN BUA. BONBIIMHCTBO BU-
JIOB CeMeicTBa SIBIAIOTCS MHOTOJIETHUMH TpaBaMH WM HonyKycrapHuukamu (153 Bupa). IIpencraBurenn
ceMelicTBa OOWTAIOT B CaMBIX PAa3IMYHBIX 3KOJOTO-reorpadudeckux ycioBusx. Cpenn HUX 0OHapyKEHBI
KcepopUThI, Me30(UTHI, ICUXPOPUTHL, TATOPHUTHI, IcaMModuThI 1 ap. [3].

HccnenoBarenu oTMEUaloT, YTO aHAIN3 PECYPCHOrO MOTEHIMana JiekapcTBeHHo! (uiopbl KasaxcraHa,
OCBEIIIEHHBIN paHee, 0YeHb MAIOOOBEMHBIN U HYK/IaeTCs B NATBHEUIINX MCCIeTOBaHUAX [4].

bb110 00HApYKEHO AEBATH BUJOB CIOXKHOLBETHBIX PACTCHUHN, KOTOPbIE IOTEHIUAIBLHO MOTYT HCIOJIb-
30BaThCsl B KauecTBe repOMUumoB: Argeratum conyzoides L., Galinsoga parviflora Cav., Crassocephalum
crepidioides (Benth.) S. Moore, Calyptocarpus vialis Less., Sonchus arvensis L., Eclipta prostrata L.,
Synedrella nodiflora (L.) Gaertn., Tridax procumbens L. u Emilia sonchifolia (L.) DC. ex Wight. [5-17].

JlekapcTBEHHBIE paCTEHHsI UTPAIOT BAXKHYIO POJb B MEAWIMHE C MOMEHTA 3apOXKIEHHS YeJIOBEUECKOM
LMBIWIN3AIMY, a TAK)KE BHOCIT CBOM BKJIAJ B MPOU3BOJACTBO JeKapcTB B Hamu JHU [18]. IToutn 80 % xwute-
JIel pa3BUTBHIX CTPaH 3aBUCAT OT MPAKTUKU TpaauluoHHOH Meauiuusl [19]. CormacHo otuety Bcemupnoit
opranuzauuu 3apaBooxpanenus (BO3), 80 % HaceneHus MUpa CKIOHHBI [TOJIAraThCsl HAa TPAJAULIMOHHBIE Jie-
KapcTBa. B OONBIIMHCTBE METOJOB JIEYEHHUSI MCIONB3YIOTCS SKCTPAKThl U AKTHUBHBIE COCITUHEHUS JIEKapCT-
BeHHBIX pacteHuil [20]. B Hacrosmee BpemMst B MUpe HAOIIOaeTCsl POCT MOTPeOIeHNs JIeKapCTBEHHBIX pac-
TEHUH W3-3a UX JOKa3aHHOH 3 (EKTHBHOCTHU TIPH JICUCHUH OINIPEACIICHHBIX 3a00JICBaHU U 3asSBICHUN O TOM,
YTO UX MCMOJIb30BaHUe Oe3omacHo [21].

CewmeiictBo Asteraceae Bkiouaer 24 000 mpusHaHHBIX BUIOB, oT 1600 no 1700 ponos, pacmpoctpa-
HEHHBIX 10 BCEMY MHDY, 3a UCKIIOYeHHeM AHTapKTuibl. OHO KOCMOIIOJIUT, ITIOCKOJIBKY OHO MMEeT 00Jib-
LIYI0 KOHIIEHTPAIMIO BHJOB B Pa3IMYHBIX KIMMATHUYECKHX MOACaX, TAKMX KaK YMEpPEHHBIH, XOJOIHO-
YMEPEHHBIH U CYyOTpONIMUYECKH. Asteraceae BKIIOUAET TP MoJceMelicTBa: Asteroideae, Barnadesioideae n
Cichorioideae [22]. B cOOTBETCTBHH C TEKYIIMMH YCIOBHSIMU HCCIEIOBAHHS JICKAPCTBEHHBIX PACTEHHN B
OTHOLICHUHW MX aKTUBHOCTH JUIS JICYCHUS psiaa 3a00JeBaHUid, HAIIPUMED, CEPACYHO-COCYIUCTHIX 3a00IieBa-
HU, SNUIETICHH, HECBAPEHHs JKEeIyIKa, TeaTOKCUIHOCTH, OTEKOB, OITyX0Jiel, COHHON OOJIe3HU U Ap. 4acTo
MOOLLPSIIOTCA U3-3a HAIMYUS Y PACTEHU JIEKAPCTBEHHBIX CBOUCTB [23, 24].

Bunbr pacteHnii U3 ceMercTBa CIIOKHOIBETHBIX TAKXKE TPOSBIIOT TuypeTndecKuil d3dhdexT B rpymnme
TUIIEPTOHUKOB, IIPH 3a00JI€BaHUAX MOYEK U cepana [25]; yMeHbIIAIOT THIEPIUNHIEMUYECKUE COCTOSHNS B
KaueCTBE aHTUKOATyJISIHTA [26]; OKa3bIBAIOT COCYOPACIIUPAIOIIEe NEHCTBHUE Ha CEPACUHO-COCYAUCTYIO CHUC-
TeMy [27]; yny4maroT nepudepruaeckoe KpoBOOOpaICHIE W YCKOPSIIOT IPUTPOIIOI3 SIPUTPOIUTOB [28].

Brinenensl pacteHus, AEMOHCTPUPYIOIIUE aHTHOKCUAAHTHBIH ¢ dekT: Achillea tenuifolia Lam. (cun.
Achillea santolina L.), Anthemis melampodina subsp. Deserti (Boiss.) Eig (cun. Anthemis seserti Boiss), Ar-
temisia absinthium L., Baccharis trimera (Less.) DC, C. crepidioides (Benth.) S. Moore, Helichrysum
leucocephalum Ausfeld, Laggera decurrens (Vahl) Hepper u J.R.I. Wood, Senecio ovatus subsp. stabianus
(Lacaita) Greuter (cun. Senecio stabianus Lacaita) u Silybum marianum (L.) Gaertn [29].

Achillea tenuifolia Lam. n3BecTeH cBOeH aKTUBHOCTHIO T10 YJAJIEHUIO CBOOOAHBIX pannkainos [30]. Pac-
teuus Achillea arabica Kotschy (cun. Achillea biebersteinii Hub. -Mor.), Ageratum conyzoide L.,
Chromolaena odorata (L.) R M. King u H.Rob., C. crepidioides (Benth). S. Moore, C. cardunculus L. (cun.
Cynara scolymus L.), Eclipta prostrata (L.) L., E. praetermissa Milne-Redh, Gundelia tournefortti L.,
Gymnanthemum amygdalinum (Delile) Sch. Bip. (cun. Vernonia amygdalina Delile), Inula racemosa Hook
F., Launaea intybacea (Jacq.) Beauverd (cun. Lactuca runcinata DC.), Solidago chilensis Meyen, Sphaeranthus
indicus L. u Vernonia elaeagnifolia DC 06naiator aHTUTMIIEPIMIMAEMUYECKUM AeiicTBreM [23].

Yro nmeeTcs Ha BOOPYKEHHH y CEMEHHBIX 0aHKOB, YTOOBI COXpaHUTh Takoe npupogHoe dorarcTBo? Ce-
MEHHOM 0aHK — 3TO CIIOKHBIA OpPraHN3M, ITOCTOSIHHO TPEOYIOMIMNA TOAIEePIKaHUsI CBOCH KU3HENCATEIIBHOCTH,
TIOTIOJTHEHHSI ¥ OOHOBJICHHUS KOJUIEKIIMOHHBIX 00pa3IoB, MPOBEPKH JKU3HECTIOCOOHOCTH ceMsiH. MHpopmMarms,
KOTOpYy!0 BMelIaeT B cebs CeMeHHOM OaHK, JOJDKHA TOCTOSIHHO OOHOBIIATHCS M OBITH OCTYITHOI.

Cemena, xpansiuecs B CeMeHHOM 0aHKe, IOJDKHBI PereHepupoBaThesl. XO0Ts 3TO BCEr/a CIOXKHO, J0-
pOTO M HE TapaHTHUPYET yCIieXa, U, 9aCTO MOKET CTOUTH OOJIbIIIE, YeM BO3BpAIllEHNE U3 JUKOH Tpupoasl [31].
Millennium Seed Bank pekomMeHIyeT co3aBaTh KpyHHbIE BBICOKOKAYeCTBEHHbIE KOJUICKIIMH B IIOJIE U MO~
JepKMBaTh MX XHU3HECHOCOOHOCTH 3a CUET IOCIEeAYIOIIEl TPAaHCIIOPTUPOBKU B 0aHK M 0OpabOTKH CEMSH.
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VccnegosaHusa no onpegenexHnto XN3HEeCNoCobHOCTM CEMEHHOI0 maTtepuana...

CoOpaHHble B JAWKOM HpUpONE CEMEHa 3aTeéM CTaHOBATCS MAOCTYNHBIMHM JUIsI HCIIOJIB30BAHUS IPH
COCTaBJICHHU CIIMCKa CEMSH IOCJE TOro, Kak OHM MIACHTHU(QHIMPOBAHBI, OMpeeieHa HX BCXOXKECTh U MO/l
TBEPKJICHA WX BBICOKAsI JKU3HECTOCOOHOCTH [32, 33].

ITponomKUTENBHOCTh KU3HU CEMSIH y MHOIMX IUMKUX BUAOB BapbUpPyeT OT 3HAYMTEIBHOH IO BCETO
mamis 32 net, kak i Ulmus carpinifolia [34-36]. W3-3a Takoii H3MEHIMBOCTH HPOAOHKUTEILHOCTH KU3HA
JVKUX BUJIOB OaHKaM CeMsIH, XpaHALIMM JUKHE BHIbI, IPUXOIUTCS ycepaHee paboTaTh Hall MPOAOJIKUTEIb-
HOCTBIO KU3HH CEMEHHOI'0 MaTepuania.

B st060M c6ope TOro miamM MHOro AMKOIO BHZA BCTPEYACTCS MHOIO IIyCTBIX WJIM HEPAa3BUTHIX CEMsH, a
TaKXKe CeMsH, 3apaKeHHBIX HaceKoMbIMU [32, 36, 37]. Uacrora 3THX mpobieM, ocTaromuxcs mocie yoopku
paccazpl, onenuBaercsi B Millennium Seed Bank ¢ momomipio peHTrenonornueckoro ananusa. Ilycrteie ce-
MeHa ObLH u3ydeHsl y Oonee yem 4000 o6pasmoB u3 20 cemeicTB, u ObUIO 0OHAPYKEHO, YTO OHH BCTpeYa-
toTcst ¢ yactoToi ot 10 mo 73 %.

ITokoii ceMsiH — 3TO €CTeCTBEHHBI MEXaHW3M BBDKHMBAHHS, KOTOPBIA HE MO3BOJSIET OAHOBPEMEHHO
[IPOPACTATh LEIBIM MOMYJILHSIM CEMSH IPH COOMIOICHUN MUHUMAJIbHBIX TPEOOBAHUH CEMSH K YBIIAXKHEHHIO
u Temmneparype. JJocTHub TaKOro paBHOBECHOT'O COCTOSIHUS — TaKke paboTa COTPYAHUKOB CEMEHHOIo OaH-
Ka. B aTOM cnyuae HEoOXOAMMO OMpEAETUTh YCIOBHS, KOTOPbIE MPEOI0JIEBAIOT COCTOSHUE MOKOS CEMSH.
[Ipencrasnser uHTEpec, TOT (aKT, YTO, HACKOJIBKO TECHO CBSA3aH MOKOH CEMSH ¢ KAKUMHU-THOO IPyrvMU Te-
HETUYECKUMHU Npu3Hakamu [38—40].

Kpome Toro, ects nonsitie 06 uaeHTudukanuu. [Ipopecti MIeHTHHUKAINIO TUKOPACTYIINX PAaCTCHHUH
70 BUJIOBOTO YPOBHS o4eHb cioxHo. Millennium Seed Bank pexomeHnyer nmpuiarath 3Ha4YUTEIbHBIE yCH-
nust Ui cOopa repOapHbIX 00pa3LoB, MPEICTABISIOMNX OOIBUIYIO YacTh 0TOOpaHHOH momysanun [38].

Ha npumepe BenmukoOputanum moka3aHO, YTO TECHOE COTPYIHHUYECTBO C KapaHTUHHOM CITy»KOOU I0-
3BOJIMJIO YIYYIIUTH paboTy MO 00ECIeYeHUIO 30POBbsl CEMSIH, HE MPEISITCTBYS JIOCTYITy K 3apOJbIIICBON
mnasme [37, 38].

Mamepuanst u memoowt

B pabote ucmonp3oBaM CEMEHHON MaTepHall MPEICTaBUTENCH ceMeicTBa Asteraceae, XpaHIIHIAC B
CEMEHHOM OaHke npupoaHoit ¢uiopsl Kazaxcrana [40]. [Tocne cOopa, naeHTUGUKAIIMYA U OYUCTKH CEMCHHOMN
MaTepuan ObLI MOABEPTHYT NETHIPATAIINY U XPaHSHHUIO DU HU3KOW TeMIIepaType.

Jerunparamust ceMstH MPOBOAMWIACH B CYMIMIbHOM KoMHaTe mpu 9—10 % BIaXXHOCTH W TeMIiepaType
25°C B Teuenue 3—10 nmHel, B 3aBUCMMOCTH OT BUa o0Opasia. 3aTeM ceMeHa MOMeNIaid B TePMETHYHBIC
(bIaKoHBI IS IUTMTEIHHOTO WIIM KPaTKOBPpEMEHHOTro XpaHeHus rnpH -18°C ¢ CHHUM CHIIMKareieM, MCIIONb-
3yeMBIM B KauecTBE WHAMKATOPA OTHOCHTEIHHON BIAQXKHOCTH, HaYMHAs C MOMEHTa cOopa 10 NpOBEACHUS
sKcrepuMeHToB. CeMeHa, NCITOJIb30BaHHBIC B IAHHOM HCCIICIOBAHUH, TIOJIBEPTAIA JBYKPATHOMY XPaHECHHUIO:
CBEXHE CEMEHA, KOTOPBIE MMPOBEPSIIM HAa BCXOXKECTh B TeueHue 30 maHel ¢ nathl cOopa, a TakKe CEMEHa, KO-
TOpbI€ XpaHUJIUCh 6—7 JIeT.

s ompezeneHus KU3HECIIOCOOHOCTH CEMSH, 3aKJIaJbIBAEMbIX Ha XPaHEHHE €X Situ, MCII0JIb30BaIH
oO0IIeNpU3HAHHYI0 METOAMKY IpopaniuBanus Ha ctojie Skoocena [41] Cornacuo npaswiam ISTA (Interna-
tional Seed Testing Association — MexXayHapoaHas acCOIMAIs TECTUPOBAHUS CEMSIH), Ha CIIOCOOHOCTh K
MIPOPACTAHUIO TECTUPYIOTCS TOJBKO YUCTHIE ceMeHa. B uccienoBanuu 06110 4 moBTopHOCTH TI0 100 cmydaii-
HO BBIOPaHHBIX YUCTHIX ceMsiH. CeMEeHa pacKiIaJlbIBAIMCh HA PABHOMEPHO YBIIAXHEHHBIN cyOcTpaT (Oymak-
Hbli QueTp). CTON A MpOopanIMBaHus 3apOTPAMMHUPOBAITN Ha CIIEAYIONINE PEXUMBL: HOUb: 16 4acoB npu
20°C, mampumep, ¢ 16:00 go 08:00 g; nenn: 8 u nmpu 30°C, manpumep, 08:00-16:00 4. [Tpopocmme cemeHa
MOICYUTHIBAINCE TIocye 7 auei, 14 u mociue 21 nus. Ecnu cemena mpopacrtanu nocie 21-ro fHs, TO MOACYET
MPO0JDKay /1o 28-10 nHA. POCTOK MoMkeH ObITh B 4 pasa JUIMHHEE, YeM CEeMSL.

[IporeHT BCXOXKECTH OMpeAeIsuid 1o (GopMyIie: CyMMa BCXOXKECTH YeThIpeX MOBTOPHOCTEH, JAeTeHHAS
Ha 4. CKOpOCTh IIpOpacTaHus OMpeaessiIn 1Mo GopMmylie: KOIMIEeCTBO CEMsH, MIPOPOCIINX depe3 7 THEH, Je-
NEHHOE Ha 00IIee KOJIMYECTBO CEMSH, MPOPOCIIUX BO BPeMsl TECTa.

Bce TecThl Ha JKM3HECTIOCOOHOCTH U MOCIIEAYIONMIAs OLlEHKa PE3yJIbTaTOB OBUIM MPOBENEHBI B YCIOBUSX
naboparopun «CemenHoi 6ank» PI'TI « MaCTHTYT O0TaHWUKH M PUTOMHTPOMYKITHNY, AMaTel, Kazaxcran [42].

Jl71s1 OTIeHKH KU3HECTIOCOOHOCTH MCIONIb30BaId MUHUMYM 100 ceMsH 11 Kaxa0i MOBTOPHOCTH. JKu3-
HECNoCOOHBIE U HEXKU3HECTIOCOOHBIE ceMeHa IMOJICYUTHIBANIN, UCTIONB3Ys U(PPOBOE N300paKeHNE C YBEIH-
geraueM oT 10 mo 30 pa3, mory4eHHOe 1O CTEPEOMHUKPOCKOIIOM. Bee m300pakeHus OICHUBATINCH OTHUM U
TEM K€ COTPYJIHHKOM, YTOOBI YMEHBIIUTh BO3MOXKHBIC CHCTEMATHUECKUE OIMIMOKN M HETOYHOCTH B HMHTEP-
MIpeTaIy pe3yIbTaTOB KU3HECTIOCOOHOCTH.
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Pesyromamui

B nactosmem nccnenoBannm ObLT 3aaeiicTBOBaH 361 oOpasell U3 cemeiicTBa Asteraceae, a umenHo 124
Buja u3 49 ponos (puc. 1).

Pucynok 1. Pacnipenenenne o0pa3ioB U3 cemeiicTBa Asteraceae, Haxoasmuxcsi Ha xpaHeHur B CeMeHHOM OaHKe MpH-
poanoii ¢popsl Kazaxcrana Ub®D, o xo3siicTBEHHO-1IEHHO# TPUHAUIC)KHOCTH

Kak BugHO 13 pucyHka 1, cpenu xpaHsaumxcs o0pasioB cemeiictsa Asteraceae, 20 00pa3ioB OTHOCST-
Csl K JIGKAPCTBEHHBIM BHIaM, 66 00pa3IloB — K JIEKOPATUBHBIM BUAAM U 52 00paslia — K IMHIIEBBIM BUIAM.

Ha pucynke 2 npezacTtasieHa HHQOPMAIHI O TOM, KAaKIMH )KU3HEHHBIMH ()OpMaMH IIPEICTaBICHBI BU-
IIbl U3 CeMelCTBa Asteraceae, Ipou3pacTaroye Ha Tepputopun Kazaxcrana U HaxozsIecs Ha XpaHCHUH B
ceMeHHOM OaHke npupogHoi ¢uiopsl Kazaxcrana.

Pucynoxk 2. XXusnennsie popmbl 00pa3uoB U3 ceMencTBa Asteraceae

Kax BugHO M3 pricyHKa 2, OoJbIas 9acTh IpeIcTaBUTeNeH ceMeicTBa Asteraceae B CeMeHHOM OaHKe
npupoHoi ¢utopbl KazaxcraHa OTHOCATCS K TPaBIHUCTHIMUA MHOTOJICTHUM pacTteHusM. OHM TpeCcTaBICHbBI
329 obpazuamu.

[epuon, B TeueHHe KOTOPOTO JaHHBIE 00pa3ibl XpaHaTcs B CeMEHHOM OaHKe, 3aHUMAaEeT MMPOMEKYTOK C
2013 mo 2021 roxs! (puc. 3).
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Pucynox 3.KonmuecTBo 00pa3iioB U3 ceMeicTBa Asteraceae, HAXOASIINXCS Ha XPAaHEHUU
B CemeHnHOM GaHke npupoaHoii ¢uiopsl MB®, mo ronam ux coopa 1 3akia pIBaHUs HA XpaHEHUE
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Kak BumHO U3 pricyHKa 3, HanOOJNbIIee KOJHMYECTBO 00pa3lioB MpejicTaBUTeNel ceMeiicTBa Asteraceae
ObLTO cOOpaHO U 3aJI0keHOo Ha xpaHeHue B 2015 rony — 82 obOpasua. B 6mwkaiiniie 2—3 roga MoxxHO OyneT
IIPOBEPUTH BCXOXKECTh 00Pa3IoB, 3aJI0KEHHBIX Ha XpaHeHue B 2013 ropy, 4ToObl caenaTh IepBOE OCHOBA-
TENILHOE 3aKJTIOUCHHE O TPOIICHTE XKHU3HECIOCOOHOCTH COXPaHIeMbIX 00pas3IioB U, COOTBETCTBEHHO, 00 3(¢-
(EKTUBHOCTH BBIOPAHHBIX METOJIOB XPaHEHHs, TO €CTh HACKOJILKO JAaHHBIC METOJbI XPAHEHHS MO3BOJISIOT
COXPaHUTh BCXOXKECTh CEMSIH JMKUX BUIOB CEMEICTBA Asteraceae.

[l Toro, 94TOOBI IOHATH, KaK 4aCTO HEOOXO0IMMO IIPOU3BOAUTE COOPEI, YTOOBI TIOIIOJIHATH U OOHOBJISTH
xpansimuiicss B CeMeHHOM OaHKe MaTepHal, KaKhe YCIIOBHS BIUSIOT Ha MPOICHT BCX0XKECTH, OBUIH HUCTIOJNb-
30BaHbl PE3yJIbTAThI IPOPAIIMBAHUS CEMSH HEKOTOPBIX MPEJICTABUTENICH ceMelicTBa Asteraceae, COOPaHHBIX
Ha TEPPUTOPHUAX Pa3IHUHBIX QIOpUCTHUECKUX paiioHoB Ka3axcraHa (cM. TalL.).

Tabnuia

PesynbTaThl npopamuBaHus ceMsH HEKOTOPbIX NPeACTaBUTelIel ceMelicTBa Asteraceae Ha ctoJie SIko0cena

Hassanne suza (DnopncznquKHf/i Jlata c6opa IeHHoCTS % BCXO0XKECTH B rox cbopa u B

paiioH roJi NOBTOPHON IPOBEPKU
Achillea millefolium L. 29) 22.08.2013 JIek. 80 (2014) 57 (2017)
Achillea millefolium L. (25A) 16.08.2014 Jlek. 53 (2014) 42 (2017)
Achillea millefolium L. (25A) 04.08.2014 Jlek. 90 (2014) 67 (2017)
Achillea millefolium L. (25) 15.07.2014 JIek. 80 (2014) 67 (2017)
Achillea millefolium L. (11A) 14.09.2014 Jlek. 80 (2014) 57 (2018)
Achillea millefolium L. (11A) 13.09.2014 Jlek. 57 (2014) 47 (2020)
Achillea millefolium L. (11) 12.09.2014 Jlek. 80 (2014) 67 (2018)
Achillea millefolium L. (11) 15.09.2014 Jlek. 67 (2014) 40 (2018)
Achillea millefolium L. (10) 11.09.2014 Jlek. 40 (2014) 20 (2018)
Achillea millefolium L. (10) 20.09.2014 JIek. 87 (2014) 73 (2018)
Achillea millefolium L. (10) 18.09.2014 JIek. 80 (2014) 63 (2018)
Achillea millefolium L. (10) 09.10.2014 Jlex. 77 (2014) 87 (2020)
Achillea millefolium L. (10) 09.10.2014 Jlek. 77 (2014) 87 (2020)
Achillea millefolium L. 2) 14.09.2014 Jlek. 83 (2014) 77 (2020)
Achillea millefolium L. 2) 11.09.2014 JIek. 57(2014) 40 (2020)
Tanacetum vulgare L. (10) 09.09.2014 Jlek. 57 (2014) 7 (2018)
Tanacetum vulgare L. (10) 09.09.2014 Jlek. 80 (2014) 15 (2020)
Tanacetum vulgare L. 2) 13.09.2014 Jlek. 43 (2014) 12 (2020)
Tanacetum vulgare L. 2) 13.09.2014 Jlek. 70 (2014) 8 (2020)
Artemisia absinthium L. (25) 10.09.2018 JIek. 63 (2018) 37 (2020)
Cichorium intybus L. (25) 07.07.2014 Jlek. 100 (2014) 30 (2020)
Ipumeuanue. (29) 3ananueiii Tsap-11lans; (25A) Ketmens u Tepckeit Anaray; (25) 3aunuiickuii Anatay; (11A) KapkapanuHckuid;
(11) Bocrounstit Mmenkoconounuk; (10) 3anaasslii MenkoconoyHuk; (2) Toobui-Ecunbekuil. JIek. — iekapcTBEHHBIH BH.

AHanu3 JaHHBIX TaONHIBI IO3BOJIIET OTMETUTH, YTO MPOIEHT BCX0XKECTH 00pa3IoB ¢ TOJaMu MaaaeT.
Hanpumep, obpasusl Achillea millefolium L., coopannbie B (10) duopuctrueckom paiioHe, UMEIOT IPOICHT
Bexoxkectn 8773 B 2014 u 2018 rogax, coorBercTBeHHO. OOpasuwl Achillea millefolium L., coOpaHHbIe B
To6sn-EcunbeckoM ¢ioprcTideckoM paiioHe, TEMOHCTPUPYIOT MPOIeHT BexoxkecTu 83—77 B 2014 u 2020
romax cootBercTBeHHO. Obpasubl Tanacetum vulgare L., coopannsie B (10) dhiaopuctuieckoM paiione, Je-
MOHCTPHUPYIOT TporeHT Bexoxkectn 80—15 B 2014 u 2020 romax cootBerctBeHHOo. OOpasubl Tanacetum
vulgare L., coopannbie B ToObuI-EciiibckoM QuiopucTiueckoM paiioHe, JEMOHCTPUPYIOT TPOIIEHT BCXOXKe-
ctu 43-12 B 2014 u 2020 rogax cootBercTBeHHO. OOpasiel Artemisia absinthium L., cobpanusie B (25)
(hIIOpUCTHYECKOM paiioHe, IEMOHCTPUPYIOT MPOLEeHT BexoxecT 63—37 B 2018 u 2020 rogax COOTBETCTBEH-
Ho. O6pasuwsl Cichorium intybus L., coOpannbie B (25) duiopucTu4eckoM paiioHe, JeMOHCTPUPYIOT MPOICHT
Bexoxkectrn 100-30 B 2014 u 2020 rogax cOOTBETCTBEHHO.

Juarpamma Ha pUCYHKE 4 JEMOHCTPUPYET Pe3yJIbTaThl IPOPAIIUBAHUS CEMSH HEKOTOPBIX MPEICTaBHU-
TeJIel U3 CeMEUCTBa Asteraceae v TOHMKEHUE BCXOKECTH MIPHU TOBTOPHOM TECTUPOBAHUH.
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Pucynok 4. IIpoueHT BCX0XKECTH CEMSIH HEKOTOPBIX MPEICTaBUTENEH ceMelCcTBa Asteraceae
Mo (hIOPHCTUIECKUM paiioHaM IpH 3aKJIaJIKe Ha XpaHeHHe (CTapT) U IPU IIOBTOPHOM (IIOBTOP) TECTHPOBAHUHU
Bcxoxectd B CemeHHOM OaHKe npupoaHoii ¢iopsl, UBD

Crnenyer OTMETHTD, YTO MaJCHUE MTPOLIEHTa BCX0XKECTH CEMSIH HE BCErja CBA3aHO TOJBKO C YCIOBUIMU
XpaHEeHUs, 3/1eCh UMeeT OOJIBIION MPOIEHT MyCThIX ceMsH. Coo0InaeTcs, YTo MyCThie ceMeHa ObLTU U3y4YeHbI
y 6onee, gem 4000 obOpasiioB u3 20 ceMeiCcTB, ¥ OBIIIO0 00HAPYKEHO, YTO OHU BCTPEUAIOTCS C 9acTOTOH oT 10
1o 73% [38]. B HekoTOphIX ceMelicTBaX, B YaCTHOCTH Y Ericaceae u Rhamnaceae, MPOLEHT MYCThIX CEMSH
Ha obOpasen gocturan B cpegaeM 10 u 30 % coorBercTBenHo [35, 38].

Baxnouenue

AHanmM3 MTEepaTypHBIX HCTOYHHKOB W MPOBEACHHBIC MCCICAOBAHMSI TTO3BOJLIIOT CIENATh CIETYIOINTHE
BBIBOJIBI:

1. PecypcHblii moTeHIHaN JIeKapcTBeHHOH ¢utopbl Ka3zaxcraHa, OCBEIIEHHBIN paHee, OUYeHb HYKIIAETCS B
JMATBHEHIIINX UCCIICIOBAaHUAX B pa3padoTKax.

2. IlpencraBurenu cemencTBa Asteraceae TOTEHIUAIBHO SBIISIFOTCS KOCMOIOJIUTAMU PACTUTEIBHOTO
MHpa, MOTYT HCIIOJb30BaThCSl B KAUECTBE repOUIUIOB, CPEICTB JCUSHHUS CepACYHO-COCYAUCTHIX 3a00eBa-
HHUH, aHTUOKCHUIAHTOB H T.1.

3. IIpencraButenu cemeiictBa Asteraceae, xpansiumecs B Cemennom Oanke UB®, B O0JBIIMHCTBE CBO-
&M TpelICTaBIeHbl TPABIHUCTHIMU MHOTOJIETHUMU PACTCHUSIMHU.

4. Cpemu xpassmuxcs o0pasoB ceMelicTBa Asteraceae, 20 00pa3oB OTHOCATCS K JIEKApCTBEHHBIM BU-
naM, 66 — K JeKOpaTUBHBIM BHaM U 52 o0pasiia OTHOCATCS K MUIIEBBIM BHIAM.

5. CaemyeT OTMETHTD, UYTO TAJCHHE MPOIEHTa BCXOXKECTH CEMSH HE BCET/Ia CBS3aHO TOJBKO C yCIIOBHUS-
MU XpaHEeHHS, 3/IeCh UMEeT 3HaUCHUE OOJIBIION MPOIIEHT MYCThIX CEMSIH.

Hccneoosanusi 6viiu 8b1nOaHEeHbL 8 pamkax ucciedosameibcko2o npoekma BR10264557, 2020-2023:
«Kadacmposas oyenka co8pemeHH020 9KOI02UHeCKO20 COCMOSAHUSL (HIopbl U PACTMUMETbHBIX pecypcos An-
MAMUHCKO 061aCcmu KAK HAYYHASL OCHOBA 015 IPEKMUBH020 YNPAsLeHUs pecypCHbIM NOMEHYUATOM Y.
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A. Myran, b.C. Jlyken6aera, C.JI. CapkanoBa

Ka3zakcTanHbIH Ta0uFu (uiopacbIiHbIH TYKBIM O0aHKIiHAEr cCaKTay/aa TYpPFaH
Asteraceae TYKbIMAACHI OKIJIIEPiHIiH TYKBIM MATEePHAJIAPBIHBIH OMipIIeHIIriH
aHbIKTAayFa 0aFbITTAJIFAH 3epTTEyJiep

XKymbicta «boraHuka sjxoHe QUTOMHTpOAYKIMs HHCTHTYTBY PMK «TykpiM 0aHKi» 3epTXaHachlHAA
JKYPTi3UIreH 3epTTeyJepAiH HOTIDKEICePiH CHIATTaWThIH FHUIBIMU-OUTIM Oepy MakKalalapblHBIH aJiFallKbl
tontamacsl OepinreH. CoHmai-ak OCbl Makanajgap Tontamackl TYKbIM OaHKiHIH >KYMBICBIHA KbI3BIFYIIBLIBIK
IeH Hazap aynapyra OareiTTanraH. ABTopnap KasakcTaHHBIH TaOufu (iopachHBIH TYKbIM OaHKiHZAE (opi
Kapaii — TB) cakranaTblH Asferaceae TYKbIMIACTApBIHBIH 3€pTTEYJICpiH YChIHFaH. TyKbIM OaHKiHIeTri
KOJIAHBUIATBIH OJICTEpP: TYKbIM MaTepHallblH CaKray IIapTTapbl, TYKbHIMHBIH OMIpLICHJIIrIH aHBIKTay
cunarrainrad. CakrairaH TYKbIMAAPIbI OpUTIK, COHIIK JKOHE PHAEMHKAIBIK TYpJepre MIapTThl Typre Oery
Typaibl akmapar OepiareH. CoHbIMEH Katap Asteraceae TYKBIMAACTaphl TYKBIMAAPBIHBIH ©MipLICHAIriH
aHBIKTAY HOTIKENIEPi Typasbl MOJIIMETTEep KENTipiireH.

Kinm ces3dep: TyKbIM OaHKi, OMIpPIICHIITIH aHBIKTAY, Asteraceae TYKbIMIACHI, TYKbIM OaHKTEpIiHiH KYMBIC
omicrepi, OHoopTYpailiKTi cakray, Seed Vault, Millennium Seed Bank, Kew Gardens.
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VccnegosaHusa no onpegenexHnto XN3HEeCNoCobHOCTM CEMEHHOI0 maTtepuana...

K.Kh. Makhmudova, T.Sh. Murzataeyva, G.T. Sitpayeva, A.S. Yelubayeva,
A. Mugan, B.S. Dukenbayeva, S.D. Sarzhanova

Researches for the determination of seed material viability of Asteraceae family
representatives stored in the Seed bank of the natural flora of Kazakhstan

We present to your attention the beginning of a series of scientific and educational articles describing the re-
sults of research conducted in the laboratory “Seed Bank™ of the RSE “Institute of Botany and
Phytointroduction”. This series of articles is also aimed at attracting interest and attention to the work of the
Seed bank. Current article presents studies of representatives of the Asteraceae family stored in the Seed bank
of the Natural flora of Kazakhstan (hereinafter SB). Methods used in SB operation are described: conditions
of seed material storage, determination of seed viability. Information on conditional division of stored sam-
ples into medicinal, ornamental and endemic species is given. Data on the results of determining the germina-
tion rate of seeds of representatives of the Asteraceae family are also presented.

Keywords: Seed bank, germination definition, Asteraceae family, methods of seed banks working, biodiversi-
ty conservation, Seed Vault, Millennium Seed Bank, Kew Gardens.
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BBenenue in vitro u pereHepanioHHAsi CIIOCOOHOCTH PEJIMKTOBOI0 HAEeMHUKA
HeI3BelKUs ceMupedeHnckas Niedzwedzkia semiretschenskia B. Fedtsch

B cratbe npuBesieHb! 3KCIIEpUMEHTAIbHbIE JaHHBIE T10 IIOIy4YEHHIO aCCITUUECKON KYJIbTYpPhl PEJKOIO PEIUK-
TOBOTO BHJA HeI3BelKUs (MHKapBUILIes) cemupeueHckas Niedzwedzkia semiretschenskia OT UCXOIHBIX ce-
MSIH M3 IPHPOAHBIX Momysanui Ha rore Kasaxcrana. M3yueHo BIUsIHHE TOPMOHAIBHOTO COCTaBa MUTATENb-
HOH cpensl Mypacure u Ckyra Ha BCXOXKECTh CEMSH, aBEHTUBHOE M0OErooOpa3oBaHHE U yKOPEHEHHE in
vitro. IlpoBenieHa oneHka ko3¢ duimenta pasMHOXKEHUS] B XO€ MHOTOKPaTHOTO MHUKPOUCPEHKOBAHHMS aCell-
THYECKUX I00ETOB. Y CTaHOBIICHO, UTO in Vitro BCXOXKECTh CEMSH He npeBblmana 25 % Ha cpene Knoma, mak-
CHMaJIbHasl BCXOXKECTh OTMeUalach IpHU UX IT0CaJIKe B MOYBEHHEIH cyOcTpar. BHeceHne B cpemy IUTOKMHIHA
6-6ensmnamunaonypuna (BAIT) npuBoanio Kk 00pa3oBaHUIO KajuTyca U3 TKAHEH ceMsoNel, K aIBEHTHBHOMY
1mo6erooOpa3oBaHMIO y alMKaIbHBIX SKCIIAHTOB IPOPOCTKOB C HACTOSIINMH JIMCTBSIMH. BBIsSBIICHO, YTO OII-
THMaJbHOH CpeNoil Ui MUKPOKJIOHAJIBHOIO Pa3MHOXXEHUs sBisieTcs cpena ¢ BHecenueM 0,5 mr/m BAII ¢
MaKCHMaJIbHBIM K03()(DHIUEHTOM pa3MHOXKeHUs 7,84 Ha BTOpOM mmaccake. Y CTaHOBJICHO, YTO MPHU JICTIOHU-
POBaHMU B YCIIOBUSIX HU3KOH TOJIOKUTENBHOM TeMIIepaTypsl B TeUeHHE 6 MecsIleB MpoOHpovHas KyIbTypa
WHKApBUIIJIEW COXPAHSET JXM3HECIIOCOOHOCTh M BOCCTAHAIMBACT POCT TPH IIEPEHOCE B CTallMOHAPHBIE
YCIIOBHSI CBETOBOW KOMHATHL. B pesynbrare paboTHI MPOBENCHO BBEJEHHE B KyIbTypy TKaHEH, MHKPOKIIO-
HaJbHOE pa3MHOKEHHE ¥ CO37aHa JCTIOHUPOBAHHAs KOJJIGKIUS i1  Vifro PeIUKTOBOrO BUma N.
semiretschenskia.

Kniouesvle cnosa: Niedzwedzkia semiretschenkia, perenepanus, KynpTypa in vitro, ouneHka kKo3h¢uimeHTa
Pa3sMHOKEHUS.

Beeoenue

Henssenkus cemupeuenckas Niedzwedzkia semiretschenskia B.Fedtsch (uHkapBuiies ceMupeveHcKas
(Incarvillea semiretschenskia (B. Fedtsch.) Grierson) oTHOCUTCS K APEBHEHIINM MAICOTCHOBBIM PEITUKTAM
mycTRIHHOK (opsl CpenHel AWM M SBISAETCS SIUHCTBEHHBIM IPEIACTABUTEIEM TPONMUYCCKUX pacTEHUH
cemeiictBa Bignoniaceae Bo ¢nope Kazaxcrana [1]. Bun N. semiretschenskia, BuepBble onucanubiii b.A.
@®enuenko B 1915 romy B Yy-Wnmiickux ropax, 3aHeceH B Kpacuyro kuury PK u B Chucox
MeXITyHapOTHOTO COI03a OXpaHbl TPUPOABI ¥ MPHPOIHBIX PECYPCOB CO CTAaTyCOM OYEHb PEAKOro,
Y3KO9HAEMHUYHOTO U MCYE3ar0IIero pelnkToBoro Buaa [2, 3]. CnemxyeT OTMETHTD, YTO, COTJIACHO JINTEpaTyp-
HBIM JJaHHBIM [4], paHee caMOCTOSTEeNbHBIN pon Niedzwedzkia, saneMudnbii Uit rop OacceliHa pek Uy u
Wnu (apire Uly-Uneiickue Topsl), MO3AHEE CTald OTHOCUTH K poay Incarvillea Juss, Bkiarovaromuii 16 Bu-
JIOB, TIPOM3PACTAIONINX B OCHOBHOM B IOTO-3amafgHbIX paiioHax Kuras m Henama, B [luaxaii-Tuberckom Ha-
ropee [5].

ITo xu3HeHHON Qopme N.semiretschenskia — nexopatuBHoe MHOTOJIeTHEE pacTeHue 10 30 cM BBICOTOM
C TYCTOJINCTBEHHBIMU CTEOJISIMU TP OCHOBAHHH APEBECHEIONINE, C OYePEeIHBIMH, TIEPUCTO- WU IMajIbhbuaTo-
pacce4eHHBIMH JIUCTBSIMH, C KPYITHBIMU OJJMHOYHBIMH [IBETKAMH, PACTIOI0KEHHBIMH Ha BEPXYyIIIKaX BETBEH ¢
MyPIypOBBIM, TPyOUaTO-BOPOHKOBUAHBIM C IISATHIO 3aKPYIJICHHBIMH JIOMACTSMH BEHYMKOM M ILIOAOM
KOPOOOYKOM C YeTHIPHMS KPBUIATHIMH XKECTKUMH pedpamu [6].

CoBpeMeHHBI OTPaHUYCHHBIN apean paclpoCTPaHEHUsS BUA 3aHUMAET Pa3peKeHHBIMU TTOMYJIISIISIME
BCEro TPH ydacTKa OOIIel IIomaasio 7 ra ¢ YUCICHHOCThIO He 6osee 25—28 ThICAY pa3HOBO3PACTHBIX KyC-
TOB Ha [NIMHHUCTBIX M LIEOHUCTBIX CKIOHAX MyCTHIHHBIX HU3Koropuid B Llly-Unelickux ropax [4]. B HacTos-
mee BpeMs eCTECTBEHHBIE 3apOCIH PEIKOTO BHIa B 3HAUUTEIHHON CTENEHH IMOIBEP)KEHBI aHTPOIIOTE€HHOMY
BO3ICHCTBHIO (BBIIAC CKOTA), B PE3yJIbTaTe Yero MaJOYHMCICHHBIC JUKOPACTYIIHE TMOIYJSIHH peluKTa N.
semiretshenskia HaxoATCsI IO yrpo30H nerpaganuu [7].
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Bun N. semiretshenskia pekoMeHIIyeTCsl KaK BBICOKO-IIEKOPAaTUBHOE PacTEHHE IJIsl O3€JICHEHUs Ha Iore
Kazaxcrana u Cpenneit Azuu. B3pocibie pacTeHus oTan4aoTcs oOniIbHBIM 1BeTeHueM (6osee 300 1BeTKOB)
U TJIOAOHOUIEHWEM, O0JaJaloT BBICOKOW YCTOHUMBOCTBIO K 3acyxe W Mopo3y. BmepBoie Bua N.
semiretshenskia Obl1 BBeZieH B KyibTypy B TamkeHTcKoM, a 3aTeM B ['1aBHOM (AnmMaThl) O0TaHHYECKUX ca-
nmax [8].

0030p JuTeparypsl 0 OJIM3KOPOJCTBEHHBIM BUAAM [ncarvillea mokasan, 4To AUKOpACTyIIUE TpeacTa-
BUTENH POJIa SIBJIAIOTCS TPAAULMOHHBIME JICUeOHBIMU TPAaBaMH M U3IPEBJIE UCIOIb30BANINCH MECTHBIMH JKHU-
tensmu Kutas Hapomgroctn « Wabuyou» miis JiedeHus THEBMOHUH, Majsipuw, Tematuta u otuta [9—11]. Co-
BpEeMEHHbIC XUMUYECKUe HCcieaoBanus [ncarvillea ssp. BBISIBUIIN BBICOKOE COJCp)KaHHE B PACTCHHUSX OHO-
JIOTHYECKH aKTHBHBIX METa0OIHUTOB, KOTOPbIE 00JalaloT NPOTUBOBOCIAIUTENbHBIM, aHTUMUKPOOHBIM, aH-
TUTETIATUTHBIM H ApyrumMu dddexramu [12]. Bricokoe conepxaHue ankaloWIOB B pacTeHUsx Incarvillea
CBS3BIBAIOT C WX oOe30onmBaromuM zAevictBueM [13]. B Hacrosmiee BpeMsi W3 pPacTUTEIHHOTO CHIPHS
WHKapBUIJIEH BBIJACNICHBl HECKOJBKO CTPYKTYPHO pPa3HOOOpa3HBIX MOHOTEPICHOMIHBIX —aAJIKaJOUA0B
AaKTHHUAWHOBOTO THMNA (M30MHKApBWUIMH, WHKaprpaHUH A, WHKapBWUIATHH M Jp.) C BBIPaKCHHOM
AHTUHONMIICTITUBHOW aKTHUBHOCTBIO [14—16], cBbimie 12 (QeHMIITAHOMIHBIX TIMKO3HUIOB, OKA3BIBAIOIINX
remaTonpoTekTopHoe gAciicteue [17, 18]. BriaBieHa BbICOKas aHTHpagUKadbHAs AaKTUBHOCTh U
LUTOTOKCHYECKasi aKTHBHOCTb SKCTPAKTOB /. Emodi IpOoTUB 3MHaepMalbHBIX OIYXOJIEBBIX KIETOK YeIOBEKa
Hep-2 [19].

YHukanbHOCTh BuAa N. semiretshenskia 1 akTyanbHOCTh €T0 BCECTOPOHHETO H3YUYEHHS MOJYEPKUBAI
BUAHBINA yueHblii-00Tanuk W.O. BaiiTynun «kxak pepdaiumii, KpaiiHe MalOYHCICHHBINA, ¢ OTPaHUYCHHBIM U
Y3KO-JIOKAIM30BaHHON IUIOIIAABI0 PACTIPOCTPAHEHUS, YyJOM COXPAaHMBIIMHCS OPEBHHUN MAJCOTEHOBBIN pe-
JIMKT, J1a €Il€ U KPacHBO LBETYLIMH NEKOPATUBHBIN BUA, MEPCIEKTUBHBIM A BBeAEHUs B KylabTypy He-
JI3BEIIKUSI CEMUPEUYMHCKAsI 3aCIy’KUBAeT O0COOOTO OTHOMICHWS...» [4]. OTCYTCTBHE MOJHOIICHHOW HAyYHOU
nHpOpMaIK U KpaiHe crabasi U3y4eHHOCTh CPEeIHEa3naTCKUX BUIOB MHKAapBWILIEH . semiretshenskia n 1.
olgae n3 Kazaxcrana u Kuprusum oTMEHaroTCs B UCCIIEIOBAHUAX KATAHCKUX yUeHbIX [20].

lenpro HAIUX WCCIENOBAHUN SBISUIOCH BBEACHUE in Vifro W OIEHKA PEreHepalliOHHONW CIIOCOOHOCTH
N. semiretschenskia nnsi coxpaHeHHsT YHHKaJbHOTO BHJA M €0 JANbHEHIIEro Hay4yHOro M3Y4YeHHUs, HHTPO-
OYKLIUHU, PEUHTPOAYKLIMHA U MPAKTHYECKOTO HCIONb30BaHMS TMEPCIEKTHBHOM 3acCyXO0yCTOWYMBOM MOPO30-
YCTOWUYMBOH NEKOPATUBHOM U JIEKAPCTBEHHOMN KYJbTYPBHI.

Mamepuanvt u memoowl

B xavectBe mcxomgHoro Marepuana N. Semiretschenskia wcmnonp3oBamu cemeHa cbopa 2016 r u3
npupoaHsIx monyisiuiiB 1ly-Mnefickux ropax, mojydeHHbIe W3 TeHOanka MHCTUTYTa OOTaHWKH U (PUTOUH-
Tponykimu (Anmmatel, Kazaxcran). Iy TOBBIIIEHUST BCXOXKECTH TIOCIIE XPAHESHISI TTPOBOIMIIH TIPenoopadboT-
ky cemsH 0,001 % pactBopoMm rud6epemioBoii kucinotsl (I'K), a Takke aHTUCTPECCOBBIM OHOCTUMYIISTOPOM
WORMic&BioZZ (TOO «Biolnvest, Kazaxcran), mpencrapistomuii co00if cMeCh KOMIUIEKCHBIX MHKPO-
OHMOIOrMYeCKUX OpraHOMUHEPANbHBIX KUIKUX YI0OpEeHUH.

B skcnepuMeHTax in Vitro MCIONB30BaU OOLICTIPHHATYIO METOAMKY KYJIbTUBHUPOBAHUS IKCILIAHTOB
[21] v muTaTenbHBIC CPEAbL: A MPOPALIUBaHUs ceMsH — cpeaa KHoma; a1 MUKpopa3MHOXKEHHUSI — cpena
Mypacure-Ckyra ¢ TIOJJOBHHHOW KOHIIEHTparei makpo-mukpoconeid (Y2 MC) ¢ MOBBIIIEHHBIM YPOBHEM
arapa 8 1/1, 30 r/n caxapo3sl u ¢ gobaBieHueM 6-6enzunamunonyputa (BAIT) u rub6epenoBoil KUCIOTHI
(I'K); ans naayknuu kopHeoOpasoBaHust — cpeny 72 MC ¢ BHeceHHneM o-HadTHykcycHol kuciaoTel (HYK)
Wy nHAoIIMacstHor kucnotel (MMK).

Crepuimn3alldio  MCXOJHOTO MaTepuaja MPOBOJWIN IIyTeM IMocienoBaTenbHol ob6pabotkun 70 %
sta”osnoM B TeueHue 1 muH u 0,1 % pactBopom cynemsl B TeueHue 5—10 muH. IIpopamuBanue ceMsiH npo-
BOJWJIM Pa3InYHBIMU criocoOamu: 1) in vitro Ha cpene Knoma, B OTCyTCTBUM OCBEIIEHUS; 2) in vivo, B 1OY-
BEHHOM cyOcTpaTe — Topd : mousa : mepiut (1:1:2) B KOMHATHBIX yciaoBUsX. KynbTypaibHbIe COCYNBI C
BEreTaTMBHBIMHU 3KCIIJIAHTAMH COJEPIKaji B CBETOBOM KOMHATE ¢ 16-4acoBbIM ()OTONEPHOIOM U TeMIlepaTy-
pe 26-28°C. PocT 1 pa3sBUTHE OLIEHUBAIM [0 KOJUYECTBY SKCIUIAHTOB C PA3BUBIIMMUCS MOOEraMH M KOJIH-
gecTBO moOeros Ha 3kciuiante. Koaddumuent pasmuoxkennus (Kp) paccumteiBamy, Kak o0Iee KOJIHMIECTBO
o0pazylolmuxcsi To0eroB B BapHaHTe, JEJICHHOE HA YHCIO MEePBHUYHBIX SKCIUIAHTOB MM MAaCCHPOBAHHBIX
MHUKPOIIOOETOB.

Jlnst cozmanust pe3epBHOM KOJUICKITUH in vitro o0pas3rioB N. semiretschenskia 9acTb pacTUTEIHLHOTO Ma-
Tepuaja IepeBOININ Ha PEXUM JCTIOHUPOBAHUA IIyTEM COXpPaHEHHs MPOOUPOYHBIX pacTeHH Ha 0e3ropmo-
HaspHO# 2 MC cpene B X0IOAWIBHOM Kamepe mpu Temreparype +2°C 1 HHTEeHCHBHOCTBIO OCBELICHHS OKO-
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70 200 nx. Pe3ynbTarhl JeMOHUPOBAHUS OICHUBAIU Yepe3 6 MecsAleB 10 TeMIIaM BOCCTAHOBIIEHHUS POCTa Y
ACeNTHYECKUX IMOOETroB Mocie U3 MepeHoca B YCIOBHS CBETOBOM KOMHATBL. Bce pesynbTarhl Uccie0BaHUIA
00pabaThIBAIKCh CTAHIAPTHBIMM OMOMETPUYECKMMH METOJaMU C MCIOJb30BaHHEM Iporpammbl Microsoft
Excel [22].

Pesyrvmamoi

Ilo nuTepaTypHBIM AaHHBIM pacT€HHE MHKApBUIIIES KpaliHe HEraTUBHO PearupyeT Ha 3aCTON JKUAKOCTH
B KOPHEBOI cucteMe, MOATOMY MPU BBIPALIMBAHUH PEKOMEHYETCsI BHIOUPATh BO3BBIIICHHBINH Y4acTOK [8].

B mpenBapuTenbHBIX ONBITaX HAaMU BBIABIEHO, 4TO N. semiretschenskia cOXpaHseT BBICOKYIO
YyBCTBHUTEIBHOCTh K M30BITOUHON BIAKHOCTH B YCIIOBUSX in Vitro. JIsl akTHBHOIO pa3BUTHsI IPOOMPOYHOI
KYJIbTYpBI TpeOyeTcsi MoAepKaHie B CBETOBOM KOMHATE TeMIIepaTypHOro pexxuma B mpeaenax 28—30°C u
BakHOCTH He Bbime 50 %. B craloHapHbIX YCIOBHUSX BbIpAIIUBaHus pU Temeparype 24—26°C u Biax-
HocTH 70 % SKCIUIAHTHI 1200 Pa3BUBAINCH, T0OETH TEMHENIH U, B KOHEYHOM UTOTe, Oru0au.

VYcTaHOBICHO, YTO AJISl CTEPHIIM3AINN CEMSH WHKapBUIJICH CEMHPEUYEHCKON 3 QeKTHBHA TOCIeA0Ba-
TesnbHas 0bpaborka 70 % staHonoMm u 0,1 % pacTBOpoM cynembl B TeUeHHE 5 MUH, P KOTOPOH CcpemHss
HOPUKMBAaEMOCTb coctaBmiia 77 %. B xone nanpHelIero KyJibTUBUPOBAHUS HE ObUTH BBISIBICHBI BU3yaJIbHbIE
IIPU3HAKU [IATOI€HHOCTH, YTO CBHETEIBCTBYET 00 OTCYTCTBUH Y UCXOJHBIX JICHOHUPOBAHHBIX CEMSH BHYT-
peHHel rpuOKoBOi 1 OaKkTepUaTbHON HHPEKIHH.

JlaHHBIE IO BCXOXKECTH CEMSH in Vitro W in vivo B 3aBUCUMOCTH OT CPOKOB ITOCAJIKH U OT JUIUTENBHOCTH
UxX 00pabOTKH CTUMYJISITOPAMH POCTa MPUBEIECHEI B TabuIe 1.

Taonuma 1

CeMeHHasi BCX03KeCTh He3BeLIKHs ceMupedeHckas Niedzwedzkia semiretschenskia B yca10BusX in vitro u in vivo

VY CIIOBUS U CPOKH ITOCATKA ITpenobpaboTka JnurensHOCTh 00pabOTKH, Bcexoxects, %
9achl
in vitro Mait 'K 2-6 10
(cpena Kunoma) 4000)313 I'K 24 25
in vivo (TIOYBEHHBIN Anpere IK 4 40
cyGeTpar) Uionp W&B 12 90
OKTs0pB - - 40

Ipumeuanue. T'K, 0,001% pactBop ruboepesioBoii kuciiotel, W&B,6noctumyisatopWORMic&BioZZ.

MaxkcumanbHas 90 Y%Bcxoxects N. semiretschenskia BbISIBICHA TPU MOCAIKE NCXOAHBIX CEMSH B IOY-
BEHHBII cyOcTpar (in vivo) npu ux npenodpadoTke npenapatamu Wormic & Biozz B urone mecsie. Bexo-
kKecTh ceMsH mociie oopabotku 'K B Teuenue 4 4 cocraBuna 40 % B KoHIIE ampelisi. AHaJIOTUYHAS BCXO-
JKECTh OTMeYaJiach MPH OCEHHEH Imocagke B CyOCTpaT KOHTPOJIBHBIX ceMsH (06e3 obpaboTrkm). Cieqyer oTMe-
TUTb, YTO IOJICBasi BCXOKECTh HHKApBHJUIEH ObLIa 3HAYUTENHbHO HIKe: U3 10 ceMsH, BBICA)KEHHBIX B KOHIIE
ampeis Ha y4acTOK, B3OILEN OJUH IPOPOCTOK, Y KOTOPOTro Yepe3 2 Mecsla Pa3BUINCh HACTOSALINE JINCTDS.

MopdoreneTnueckass peakuus B XOA€ in Vitro KyJIbTUBUPOBAHUS CEMSH, MEPBUYHBIX alUKaIbHBIX
9KCIUIAHTOB MPOPOCTKOB M Pe3yJIbTaThl MUKPOKJIOHAIEHOTO pa3MHOXeHus N. Semiretschenskia nprBeneHsl
Ha pUCYHKe 1.

VY cTaHOBIEHO, UTO i1 Vitro MaKCHMalbHasl BCXOXKECTb 25 % Ha cpene KHoma u paHHUI cpoK MOABIEHHSA
BCXOJIOB (Ha 3 NIeHb IOCIE MOCAKN) OTMEUAINCh B HIOHE MecsIe mpu oopadoTke cemsH pactBopoMm ['K B
TedeHune cyToK. KyJabTHBHUpOBaHUE )KU3HECTIOCOOHBIX CeMsH Ha cpene KHoma npuBoIuIio K pa3BUTHIO CeMsi-
JIOJILHBIX JIUCTHEB U TIEPBUYHOTO Kopemka Ha 20 JeHb KyIbTUBUPOBaHuUs (puc. 1 a).
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PucyHok 1. PerenepannonHast cClocoOHOCTB in Vifro HeI3BeUKUs ceMupeueHckas Niedzwedzkia semiretschenskia:
a — npopocTtok Ha cpene Kroma, 20 nesp mocie mocaaku, 6 — xamryc Ha cpeze ¢ 0,5 mr/m BAIL, 20 nens mocne
MIOCa/IK1; 6 — HEMOP(OTEHHBIN KaJTyC, MECAI] KyJIbTYPBI; 2 — MOp(OreHHbIi Kauryc Ha cpene 2 MC
¢ 0,5 mr/n BAII; 0 — axkTuBanus pocTa ma3ymHsix nmodyek Ha cpene ¥ MC c 1 mr/n BAII; e — nmaccupoBaHHbIe
MHKpoIobery Ha cpele it ykopeHenus ¢ 0,5 mr/in UMK; ox — nenonuposannbie noderu npu +2°C (ciesa)

1 BOCCTaHOBJIEHHE UX POCTA MOCie 6-MECSIHOr0 X0JI0A0BOTO XpaHEeHHUs (CIIpaBa);

3 — MHUKPOTHP2XMPOBaHHE MPOOUPOYHOI KyJIbTYphI Ha O€3rOpMOHANBHOMN cpefe

[Ipu nocaake cemsiH Ha cpeny Y2 MC ¢ BAII B konnentpanuu 0,5 Mr/i1 oTMe4anoch OTpacTaHUE CeMsI-
JOTBHBIX JINCTHEB Yepe3 BE HeAeNH Mocie mocaaku. Hapsamy ¢ 3TuM oTMedanaock yToNIeHne TKaHeH ceMs-
JIoJieit 1 00pa3oBaHKME PHIXJIOr0, 0OBOJHEHHOTO Kajutyca (puc. 1 0), KOTOpBIi ajee B TCUYCHHE Mecslla pas-
pacraics, yBenu4uuBajcs B Macce 0e3 audepeHIMpPOBKH HOBBIX OOETOB U, B KOHEYHOM MTOTE, HEKPOTH3H-
posaiics (puc. 1 B).

JI1st MUKpPOKIIOHATEHOTO Pa3MHOXKEHHSI HCIIOB30BAIM CEMEHHBIE POPOCTKH, TIOIYUEeHHEIE in vivo. [{ns
3TOTO OT ABYXHENENbHBIX MPOPOCTKOB CPE3aIH AMKAIBHYIO YaCTh C MEPBBIMU HACTOSIIMMU JIUCTHSIMU, CTE-
puiuzosanu 0,1 % cynemoil 1 BrICa)XUBAJIM HAa MUTATENIbHBIC CPeJIbl AJIS1 aBEHTUBHOTO OOEro00pa3oBaHusI.
Pe3ynpraTel ONEHKM BIHSHWS TOPMOHAIBHOTO cocTaBa cpenbl MC Ha pereHepalMoOHHYIO CIIOCOOHOCTH
ANMKaIbHBIX DKCIUIAHTOB IIPUBEICHBI B TaOIHIIE 2.
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Tabonuma

Bausinue TOPMOHAJIBHOI'0 COCTaBa MUTATEJIbHOM Cpeabl MC Ha perenepaunonﬂblﬁ MOTEHIUAJ in Vitro

HeJA3Belkusl ceMupedeHckas Niedzwedzkia semiretschenskia

2

Tl'opmonansHslil coctraB | KonnuectBo skcrumanToB| Peremepanus, % KonugectBo moberos ot ogHOTO
Y5 MC, mr/n JKCIUIAHTA
BAII 0,5 11 50,0" 3,5
BAII 1,0 5 100,0 2,0
BAIT1,0+TK 1,0 4 50,0 1,2
BAIT 0,8 + 0,5TK 9 66,6 1,0
Ipumeuanue. BAII, 6-6en3mnamunonyput, ['K ru66epennoBas KHCI0Ta; * 0JJHOBPEMEHHO ¢ (pOPMHPOBAHHEM KaJUTyCa.

Ha cpene 2 MC c 0,5 mr/n BAIIl y 50 % skcruiaHTOB OoTMedajgach pereHepanusi moberoB ¢ OAHOBpe-
MEHHBIM 00pa30BaHUEM KaJUlyca IIEPBUYHO y OCHOBAHUS I100era, KOTOPBIN Jajiee pa3pacTaics 1o BCel Io-
BEPXHOCTH IEPBUYHOrO mmodera. B oTiinune oT Kamiyca, IOJy4YeHHOTO U3 CEMsI0JICH Ha aHaJOrMYHOM cpe-
Je, MTHIYLUPOBaHHBIH KaJulyc obOiagan MopdoreHHbIM noTreHuuasnoM. lIpu mocienyromieM naccUpOBaHUU
KaJIITyca Ha CBEXKHE CPeIlbl OTMEYaIach pereHepaItis HOBBIX o0eros (puc. 1 1).

ITpu mocazake Bepxymiek NPopocTKoB Ha cpeny Y2 MC ¢ BHecennem 1 mr/a BAIl y Bcex 3KCIIaHTOB
OTMeuaNach aKTHBALMsI POCTa MA3yIIHBIX MOYEK M OTpacTaHHe JOMOJHUTENBHBIX MOOEroB (aJBEHTHBHOE
noberooOpa3oBanne) B TeUeHHE MecsIa KyIbTuBupoBanus (puc. 1 ).

[anee nosrydeHHbIe pa3BUThIe TOOETH JUTMHOM 4—5 CM JIeuiIn Ha OTJENIbHBIE Y3JI0BbIE CETMEHTHI JJIU-
HOM 1,5-2 cM (MHKpOUEpEeHKOBAaHHUE) M TACCUPOBAIN Ha KOHTPOJIbHYIO (0€3 perynsTopa pocTa) U OIBITHBIE
cpenbl ¢ BHecenrueM BAII 1y MUKpOpa3MHOXKEHHUS.

BnusiHre ropMOHaIBHOTO COCTaBa IHUTATENbHOH cpelbl Ha 3G (EKTMBHOCTh MUKPOYEPEHKOBAHUSA U
pPOCTOBBIE TApAMETPHI MOTyUYEHHBIX MUKPOIIOOETOB MpeICTaBIeHbI B Tabmulle 3.

Tabnuma 3

Bimmsine TOPMOHAJILHOTO COCTABA CPeIbl HA 00er000pa3oBaHue in vitro HeI3BeIIKUsI CEMHAPEYEHCKAS
Niedzwedzkia semiretschenskia

ITapameTps! pocTa 3a OUH Maccax I"opmoHasbHbIiH coctaB > MC, mr/n
KOHTPOJIb 0,5 BAII 1 BAII

Koan4ecTBO HCXOMHBIX YEPEHKOB 6,43+0,53% 5,43+£0,79° 4,8+1,64°
KonuyecTBo mosydyeHHBIX TOOETOB 10,14+1,05% 13,2911,156 9,4+1,3%
MaxkcumanbHas JUInHa 1ooera,cm 6,50+0,82% 3,0+0,26° 1,40+0,35"
KonnuecTBo y3710B Ha mobere 3,29+0,8" 2,00+0,58%° 1,20+0,45°
Koadhdunuent pazmMHoxeHHs 1,57+0,31° 2,48+0,21° 2,1240,14%°
Ipumeuanue. BAIl, 6-6en3unamunonypun; a, 6, 8 — NOCTOBEPHBIC OTIUYHNS MEXKIY BapHaHTaMu B cTpoke mpu p < 0,05.

Haubomnpmmit nokazarens Kp 2,48 nocrurancs Ha cpene 2 MC ¢ 0,5 mr/m BAIIL. YBenuueHnne KOHIEH-
tpauuu BAIl 1o 1 MI/n He MOBBIIIANO UHTEHCHBHOCTH MO0OEro00pa30BaHUs B KOHTPOJIE, IMOKa3aTelb ObLI
MUHUMaNbHBIM, Kp1,57.

Jlns nabHeHIero MEKpOTHPaKHPOBAHUS UCITONB30Ban cpeay ¢ 0,5 mr/n BAIL, kotopas obecrieunBa-
Ja MaKCHMMaJbHYI0 CKOPOCTh THPQKUPOBAaHHUS MOOETOB CO CPEAHMMHU IapaMeTpaMu pocta. Pe3ysbraThl
OILICHKH pereHepaIlioHHON criocoOHOCTU N. semiretschenskia B X0Jie YETBIPEXKPATHOTO MMACCUPOBAHUS Ha
WHAYLIUPYIOLIEH cpeJie peICTaBICHBI Ha PHCYHKE 2.
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PucyHnok 2. IHTEHCUBHOCTh pa3MHOXEHHUS in Vitro B XOJ€ TaCCUPOBaHUS MUKPOTIOOeToB N. semiretschenskia
Ha cpene 2 MC ¢ 0,5 mr/n BAIT
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[IpoBenerHOE MUKpOUYEPEHKOBAHHIE M YETHIPEXKPATHOE MMACCUPOBAHKE MOJTYUYSHHBIX TOOETOB TO3BOIH-
JI¥ IPOBECTH TUPAXHUPOBAHKUE KYIbTYPHI N. semiretschenskia 1y npoBeieHNs AaJbHEHIINX DKCIIEPUMEHTOB.

Js MHAYKIMY pU30TeHEe3a Pa3MHOKEHHBIE TOOETH BBICOTON 3—4 CM ¢ 4—5 MTUCThSIMH MEpeCcaxKMBaJld Ha
1/2 MC cpeny c 0,3 mr/n - 0,5 mr/mn UMK wm HYK (puc. 2 e). Uepe3 mecsil KyJIbTUBUPOBAaHUS Ha MECTE
cpesa mmobera (popMupoBaCs IIOTHEIN KauTyc, HO AuGGEepeHITMPOBKH KOPEIIKOB HE OTMEUYaIH Ha TPOTS-
KEHHH JIByX MECSIeB MHKyOallMy Ha MHAYLHUPYIOMHUX cpeaax. [Ipu 3Tom y ocHoBaHMA mobera mpojonka-
JIOCh OTPAcCTaHUE HOBBIX MOOETOB, YTO CBSA3aHO, BEPOATHO, C MPOJIOHTUPOBAHHBIM JIEHCTBUEM 3K30I€HHOTO
BAIL. Ilo nmutepaTypHBIM JaHHBIM, I CHATHS 3P eKTa MUTOKHHA HEOOXOIUMO MTPOBOIUTE MHOTOKPATHOE
MacCUpOBaHKE MaTepuaia Ha 0e3rOpMOHATIBHYIO cpeny [23, 24].

Pe3ynbTaThl ONBITOB MO JCMIOHUPOBAHHIO ITOKA3aJH, YTO JECHOHUPOBAHHBIC PACTCHHS 3HAYMTEIHHO OT-
CTaBalld B Pa3BUTHH OT PACTEHHUH, KYJIbTHBHUPYEMBIX B CTAI[MOHAPHBIX YCIOBHUAX, OTIHMYAINCH OTCYTCTBUEM
pa3BUTHSA HOBBIX M00eToB (prc. 1 k). BBIsIBICHO, 9TO IS NEMTOHUPOBAHUS JIyUIlle BCETO OTOMPATh MMOOETH HE
MeHee 2 CM BBICOTOM, IOCKOJBKY MPOLIECC BOCCTAHOBJICHHUS y MAJOMEPHBIX PAaCTCHUH MpPOTEKaeT 3HA4M-
TENBHO MEJICHHEe, YeM Yy 0oJiee POCIbIX PaCTEHHM.

B pesynbpraTe mpoBeneHHON pabOTHI CO3AaHa acenThYecKas KOJUIEKIHS PeMKTOBOro Buaa (puc. 1 3),
MOJTyYCHHAs OT UCXOJIHBIX CEMSIH U3 IIPUPOTHBIX NONyJsuuid N. semiretschenskia.

Obcyorcoernue

W3BecTHO, YTO MUKPOKJIOHUPOBAHUE i7 VifF0O OCHOBAHO Ha CIIOCOOHOCTU PETyJIATOPOB POCTA LIUTOKH-
HUHOBOTO psiia CTUMYJIMPOBaTh aIBEHTUBHOE MoberoodpazoBanue. Vcnoab30BaHue NTaHHOTO MOAXOJa IO-
3BOJIICT 3HAYUTEIBHO YBEIUUUTH KOAPQPHUIMEHT Pa3MHOXKECHUS U COXPAHATH LIEHHBIE MPU3HAKA UCXOJHOTO
reHoturna [25].

YcTaHOBJICHO, YTO CIIOCOOHOCTH alMKABHBIX AKCIUIAHTOB MPOPOCTKOB N. Semiretschenskia x pereHe-
paruu moberos M 3aKiIagKe JOMOJHUTEIBHBIX TIOYEK BapbUPOBajia B 3aBUCUMOCTH OT TOPMOHAIBHOTO COCTa-
Ba MUTATENbHOU cpeapl. MopdoreneTndyeckuit 3 QexT 3x3orenHoro nuroknHuHa bAII 3aBucen ot ero KoH-
uenTparun. [Ipu gose 0,5 Mr/m y mepBHYHBIX SKCIUIAHTOB OTMEUAIOCh oTpacTanue nodera 'y 50 % skcruran-
TOB, OJTHOBPEMEHHOE 00pa3zoBaHue MOP(HOTEHHOTO Kajulyca W MaKCHMAJIbHOE KOJMYECTBO MOJMYUYCHHBIX de
novo noberos. [Ipu yBennuennn xonuentpauuu 1o 1 mr/n BAII pazButrie nodera HaOMOOaI0Ch Y BeeX mep-
BHYHBIX KCIDIAHTOB 0e3 kayurycoreHe3a. Komounranus BAII ¢ 'K ymenbpmano 3¢ pexTHBHOCT perenepanuu
B JIBa pa3a, cpe/iHee KOJNYECTBO MOTYUeHHBIX T00eroB He MpeBbImano 1—1,2 OT 0JHOro 3KCIIaHTa.

I'opmonanbHeiii coctaB %2 MC cpenbl CylecTBEHHO BJIHSI Ha WHTEHCHUBHOCTH 1100ErooOpa3oBaHus U
POCTOBBIE MapaMeTphl MOMYyUYEHHBIX MOOETOB MU X JaJbHEWIIEM MacCHpOBaHHUU. Y CTAHOBJIEHA oOpaTHas
3aBUCUMOCTb MEXIYy 3((EKTUBHOCTBIO Pa3MHOKEHHSA U Ka4eCTBCHHBIMU IapaMeTPaMu IOJTy4YE€HHBIX MUK-
pomo6eros. Ilokasarenu qMHBI MTOOErOB M KOJIMYECTBA Y3JI0B Ha KOHTPOJIBHON Cpefie ¢ MUHUMAIIbHBIM KO-
3¢ dUIMEHTOM pa3MHOXKEHHS OBUTM JOCTOBEPHO BhINIE, ueM Ha cpene ¢ BHecenueMm BAIL. Ha Gesropmo-
HaJBHOW cpene (popMHUpOBaNUCH UIHHHBIE Mo0erH 1o 6,5 cM, nMeromue 3—4 y3ma Ha mobere. Ha cpene ¢
noBbIIIeHHBIM ypoBHeM 1 mr/n BAIT ¢popmuposanics ykopodeHHbIe ToOerd He Bbime 1,2 cM ¢ 1-2 y3namu.
Cpennue mapameTpbl pocTa B COUYETaHUHM ¢ MaKCHMaJlbHBIM MOKa3aTeseM MoOeroo0pa3oBaHusl OTMEYAIUCh
Ha cpene ¢ 0,5 mr/a BAIIL, koTopas sBIsieTCsI ONTUMAIIBHOM I MUKPOTHPXKUPOBAHUS TIEPBUYHON KYIIBTY-
PBIL

VYCTaHOBICHO, 4YTO pereHepaluoHHas crnocoOHOCTh N. semiretschenskia MeHseTcss B XoJe
maccupoBaHusi Ha uHAynupytomeit cpene ¢ 0,5 mr/a BAIL. Ha mpotsbkeHun OByx maccakeid, Ha4MHAS OT
BBEJICHMSI TIEPBUYHBIX dKCIUIaHTOB (0 maccax), moka3aTelb TOCTENeHHO MoBkImaeTcs ot 1,75 mo 2,48. Mak-
CUMaJIbHAasl MHTEHCHBHOCTh Pa3MHOXKEHHUSI OTMevasiack Ha BTopoMm maccaxe (Kp 7,84) ¢ mocnenyromum ABy-
KpaTHBIM CHH)KEHHEM B XOJ€ NaIbHEHIIero macCUpoBaHus Ha CBexxue cpeabl. [lomydeHHble JaHHBIE CBUIE-
TEJILCTBYIOT O TOM, YTO pereHepalMOHHbIH MOTEHLHAI ITOC]Ie JOCTHKCHHUS MakCUMyMa B X0Ji¢ MHOTOKpaT-
HOTO MaCCUPOBAHUS CHUKAETCS 0 OINPEIETICHHOT0 YPOBHSI.

OOHapy’KeHO, 4TO JUIMTENbHOE KyJIbTHBUpOBaHKE Ha cpele ¢ BAIl oTpuuaTensHO MOBIMSIIO HA CIIO-
COOHOCTh acenTHYecKUX MOOEroB K yKOpeHeHHIo. BHecenue B mHAyHupymouyto cpeny aykcuHoB HYK u
MK BEI3BIBaIO 00pa30BaHue KaTyca y OCHOBaHHS 00eTa, HO He MMPUBOAIIO K PA3BUTHIO KOPEIIKOB. J[Jis
yCTpaHEHHS MPOJIOHIMPOBaHHOTO 3 (dekTa IMTOKMHUHA TPOBOJMTCS PETYIIIPHOE MAacCUPOBaHHE TTOOETOB Ha
0e3ropMOHANIBHYIO Cpey ISl AaNbHEHIINX SKCIIEPUMEHTOB.

B MupoBoii npakTHKe Uil COXPaHEHUS PEAKHUX U SHIEMHYHBIX BUAOB IPUPOIHON (UIOPHI B Ka4ECTBE
JIOTIOJIHUTENIFHOTO K TPAJUIIMOHHBIM MOJIEBBIM MaTOUYHUKAM U CEMEHHBIM OaHKaM B TOCJEIHUE TOABI IIHPO-
KO CO3[al0T KOJUIEKUWH in vitro [26]. Pe3ynbpTaTel ONBITOB MOKAa3ajHd, YTO MPOOMPOYHAs KyJabTypa N.
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semiretschenskia XOpOIIIO TIEPEHOCHUT YCIIOBUS JICTIOHUPOBAHKS IPU HU3KOU TTOJIOKHUTEIBHOM TEMIIepaType u
BOCCTAHABJIMBACT POCT MOCIE 6 MECSIIEB XPaHECHHS.

[MTony4yeHHbIe Pe3yIbTaThl CBUACTEILCTBYIOT O BHICOKOW PEreHEPAIMOHHON CIIOCOOHOCTH SHAEMUYHOTO
BHJIa MHKApBHWIUIEH CEMHPEYEHCKOH W O 3(P(PEKTHBHOCTH MPUMEHCHHS METOAa KYJIbTYPhl TKaHEHIIs
COXpaHEHHSI W BOCHPOW3BOJCTBA T'€HETHYECKHX PECYpCOB I[EHHOTO IEKOPATHBHOTO U JIEKAPCTBEHHOTO
pactenus N. semiretschenskia.

3axnouenue

1. OnTUManbHBIM 3KCIUIAHTOM IJIsl BBeACHUS N. Semiretschenskia B yCIIOBUS in Vitro SBISETCS aIlu-
KaJIbHAs YaCTh TIPOPOCTKA C MIEPBHIMHU HACTOSIITIMH JINCTHSIMH.

2. Jlns MUKPOKJIOHAJBHOTO pa3sMHOXEHUs N. semiretschenskia 3(p(ekTHBHO NMpUMEHEHHE METO0B
aIBEHTHBHOTr0 1100erooOpa3oBaHus U MUKpodepeHkoBaHus Ha cpene 2 MC ¢ 0,5 mr/n -1 mr/n BAIL

3. CpenHecpodyHOE ICIOHMPOBAHHE TMPOOUPOYHON KyJIBTYPHI TPpH HHU3KOHW ITOJOKHUTEIHHOM
TeMIIepaType MO3BOJSET CO31aTh JETOHUPOBAHHYIO KOJUICKIIMIO YHUKAIBHBIX 00pa3I0B PEIUKTOBOIO BUIA
N. semiretschenskia st TanbHERIIET0 HAYYHO-IIPAKTHYECKOTO UCTIOIH30BAHMS.

Paboma ewvinonnena 6 pamxax npoepammer ORI12065492-OT-21 npu nodoepocke Komumema nayxu
Munucmepcemea nayku u gvicuie2o obpasosanus Pecnyonuxu Kazaxcman.
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B.K. Mypcanuesa, b.T. Copcen6ek, A.T. Anrassl, C.K. Typarena,
T.M. Myxanos, T.IlI. Myp3ataeBa, I".T. Curnaesa

HensBenxkus cemupedenckasi Niedzwedzkia semiretschenskia
B. Fedtsch pequkTi 3JHAeMHUTiHIH pereHepanusiyIbIK Ka0iieTi skoHe in vitro eHrisy

Makanaga Ka3akcTaHHBIH OHTYCTIriHAeri TaOWFW TOMYJSALUSHBIH OAcTamKel TYKBIMAApBIHAH HEI3BELIKUS
(uHKapBHWIUIEs) ceMupedeHcKas Niedzwedzkia semiretschenskia cupek Ke3[IECeTIH PENHKTI TYPiHIH
ACEeNTHKAIBIK JAKBUIBIH ally OoWbIHIIA ToXipmOenik naepexrep KentipinreH. Mypacure-CKyr KOpeKTiK
OpTacBhIHBIH TOPMOHAIIBI KYPAMbBIHBIH TYKBIMHBIH ©HYiHE, a[BEHTHBTI OPKCHACPAIH TY31IyiHE JKOHE in Vitro
TaMBIpJIaHybIHA dCepi 3epTTeNi. ACENTHKAIBIK OPKEHIepAl KOl PeTTIK MUKpOKaleMIleaey Ke3iHae Kebero
ko3 dHUIMEeHTIH OaFanay )ypri3iii. /n vitro TYKBIMHBIH oHrimTiri KHom opraceiama 25%-1aH acraFaHIbIFbI
AHBIKTAJIIBI, OJIAPIbIH MAKCUMAJI/Ibl OHTIIITIr TOMBIPAK CyOCTpaThIHA OJIETTEr OTBIPFBI3Y Ke3iHae GalKaiabl.
Optara 6-0eH3MIaMHHONYPUH HUTOKMHHUHIH €HTi3y TYKBIM jKapHaFbl YINaJapblHAH KaJIyC Ty3iIyiHe, Harbi3
JKarbIpaKTapsl 0ap ©CKIHACPAiH amuKalbAbl SKCIUIAHTTApbIHAA aJBEHTHUBTI OpKEHIEPIiH TY3LIyiHE OKemIi.
MUuKpOKIOHANBB! K60CI0 YIIIH OHTAMiIbl opTa KypambiHa 0,5 Mr/in 6-0eH3MIaMUHONMYPHH KOCBUIATHIH OpTa
OOJIBINT TaOBUIATHIHABIFEl AHBIKTAIBI, CKIHII ITaccaXaa MakCHMaNIbl kebero kodddunuenti 7,84 KyparaH.
AnTel aii OOibI TOMEH OH TeMIleparypa JKarhaifblHia cakray Ke3iHAe WHKAapBHJUICSHBIH LIBIHBI TYTIiKTEri
JIAKBUIBl OMIpIIEH OONATBIHIBIFBI JKOHE JKapblK OOJIMECIHIH CTAlMOHAPIIBIK JKaFJaliblHa aybICTBIPFaH Ke3[e
oCyiH KaJIIbIHA KeNTipeTiHmiri aikpiHganael. JKyMbIC HOTIKECIHAE Yima JakbUIbIHA — CHTI3y,
MUKPOKJIOHAB/IBI KOOCI JKYPri3inai xoHe N.semiretschenskia penmvKTi TYpiHIH in Vitro NETOHHPIICHTCH
KOJUIEKIMACHI JKacabl.

Kinm ce30ep: Niedzwedzkia semiretschenkia, perenepanus, in vitro NaKbUIBL.
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V.K. Mursaliyeva, B.T. Sarsenbek, A.T. Algazy, S.K. Turasheva,
T.M. Mukhanov, T.Sh. Murzataeva, G.T. Sitpaeva

Establishment of in vitro and regeneration ability
of the relict endemic Niedzwedzkia semiretschenskia B. Fedtsch

The experimental data of obtaining in vitro culture of the rare relict species Niedzwedzkia (Incarvillea)
semiretschenskia, from the initial seeds collected in natural population in the south of Kazakhstan were pre-
sented. The influence of plant growth regulators in Murashige and Skoog nutrient mediums on seed germina-
tion, adventitious shoot formation and rooting in vitro was studied. The propagation coefficient for micro-
cutting was estimated during four passages. It was shown, that in vitro germination did not exceed 25% on
Knopp medium, and the maximum of germination was during seed planting in the soil substrate. The addition
of 6-benzylaminopurine to the nutrient medium induced the callus formation from cotyledon’s tissue and ad-
ventitious shoots from apical explants of seedlings with native leaves. It was found that the optimal for clonal
propagation is the MS medium, containing 0.5 mg/l 6-benzylaminopurine; in this case, a maximum propaga-
tion coefficient of 7.84 was at the second passage. It was found during conservation at a low positive temper-
ature for 6 months; the tube-culture plants of Incarvillea retain their viability and restore their growth when
transferred to the stationer conditions of the light room. As a result of research the in vitro establishment and
micropropagation of endemic species were carried out and deposited in vitro collection of
N. semiretschenskia was created.

Keywords: Niedzwedzkia semiretschenkia, regeneration, in vitro culture.
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OnTumMu3anus ycJOBHH MUKPOKJIOHAJIBHOIO PAa3MHOKEHHS U CPeTHECPOIHOTO
XpaHeHHU in vitro peKoro Bujaa cMOpPOAUHbI SIHUEBCKOI0 JIS COXpPaHEeHHs

B crathe mpencTaBiaeHBI pe3yIbTaThl UCCIACIOBAHUNA MO COXPAHCHHIO PEIKOTO BHJIIA PACTCHUS CMOPOIUHBI
SlnueBckoro (Ribes janczewskii) B ycaoBUSX in vitro. DTOT BUI CMOPOJMHBI 0ojee yCTOWYMB K OOJE3HAM,
BPEAUTENSAM U HU3KHM TeMIIEpaTypaM, a TaKkKe COACPKUT OOJbIIOE KOJIMIECTBO MOJIE3HBIX BELIECTB, TAKHX
KaK acKOpOMHOBasl KHCIIOTA, MOMH(EHONbl W aHTOIHMAaHBl 10 CPAaBHEHUIO C JAPYTHMMH BuAaMHu. Panee He
TIPOBOJIJINCH MCCIIEIOBAHMUS MO pa3paboTKe OMOTEXHOJIOTHH Ul COXPAHEHHs STOr0 HCYE3aloUIero BUA.
ABTopaMu nmaHHOW paboThl MOAO0OpaHbl 3Q(HEeKTHBHAS CTEPUIIM3AIMSA H BBEICHHE SKCIUIAHTOB CMOPOIUHEI
STHUEBCKOTO B KYJBTYpY i Vitro, B Ka4ecTBE CTEPUIIN3YIONIETO areHTa BEIOpaH 12 %-HBIil pacTBOp MEPEKUCH
BOJIOPOJIA C PEXKUMOM CTEPHIIM3ALUK 5 MUH, TJIe )KHU3HECIIOCOOHOCTh SKCINIAHTOB aocturia o 73,3 %. Tak-
JKe JUTS MyJIbTHIUTAKAIIMHA ONTUMHU3HPOBAH COCTaB mUTaTebHOM cpeast WPM ¢ no6aenenuem BAII 0,5 mr/i,
I'K 0,4 mr/n u UMK 0,1 mr/n, koTOpblii O3B0 MOAY4uTh 4,83 HOBBIX mobera Ha 3kcruianT. st cpeqHe-
CPOYHOI0 XpaHEHHs] MHKPOIOOEroB CMOPOAMHEI SIHYUEBCKOro Hanboiee ONTUMANIBHBIM YCIOBHEM ObLIa BbI-
Opana nuratensHas cpega WPM c noGaBieHneM MaHHUTA B KOHIEHTpauuu 20 rp/i, B pe3yibTaTe 4ero npu-
pOCT mO BBICOTE MOOETOB M KOJMYECTBY JUCTHEB OBLI HU3KUM, Pa3MHOXKEHHE MOOEroB HE HAOIIOAANOCH.
Bruta co3gana KOMIEKIHS CMOPOIUHBI STHUEBCKOTO B KYJIBTYpE in Vitro, KOTOpasi O3BOJIUT Pa3MHOKHUTH U
COXPaHHTH 3TOT [ICHHBIH BUJ. B HacTosIIee BpeMsi MEKPOKIIOHATBHO pa3MHOKEHO 250 mo6eroB, u3 KOTOPBIX
120 mo6eroB ObLTH KyJIETHBHPOBAHBI HA MATATEIBEHBIX CPEAAX JJIsl CPETHECPOUHOTO XPAHEHHS.

Kniouesvle cnosa: in vitro xynwbrypa, Ribes janczewskii, mutarensHas cpenma WPM, cpemHecpodHoe
XpaHCHUE, MAHHUT, CTepI/IHI/ISY}OLLlI/Ie ar€HTbl, MUKPOKJIOHAJIbHOC PasMHOKXCHHE, MVIKpOH06eFH.

Beeoenue

CoxpaHeHne U moajepKaHue OMOJOrHYeCcKOTO pazHoOoOpa3Hs BXOAMT B YHCIO OEpEeKHO OXpaHSIEMBIX
KJIFOUEBBIX HALIMOHAJIBHBIX MHTEPECOB Kaxaoro rocyaapcrtsa. Pactenust B EBpore, A3un, AMepuke UMEIOT
TOT WIH WHOW CTaTyC peakocTd. lIpnymHaMu 3TOTO SBIAIOTCS aHTPOIOTeHHAs Harpys3Kka B BUJE PACIallK{
3eMeJIb, BhINIaca CKOTA, CTPOUTEILCTBA U HU3KAsk KOHKYPEHTOCIIOCOOHOCTh BUJIOB B pUTOIICHO3aX [1, 2].

Kazaxcran no pazHooOpas3uio OHOpecypcoB pacTUTENBHOTO MHUPa 3aHUMAaeT BEAyIIee MECTO CpelH To-
cynapct LlentpansHoi Asun [3]. CTOUTE OTMETHTS, 4TO, B LIEJOM, 12 % pacTeHHUH SIBIAIOTCA SHIEMHUYHBI-
mu st KazaxcTana m MHOTHE W3 HUX HAaXOIATCS B CTaTyCe PEIKUX W HAXOISAIINXCS MOJ YIPO30H MCUE3HO-
BeHus [4].

OnHMM W3 TaKWX BHIIOB, MOJBEPTIINXCS HETATHBHOMY BIHSHHIO, SBISIETCA CMOPOJMHA SIHYEBCKOTO,
KOTOpasi paHbIle MPOM3pacTaja B YIIEIbIX M JOJUHAX TOPHBIX pek B ropax Cpemueit Azum (Tsab-l11lans,
[Mamupo-Anaii) [5, 6]. B HacTosimee Bpemst R. janczewskii HaxoquTcsl HAa TPaHW UCUE3HOBEHUS U 3aHECEHA B
Kpacuyro kuury Kazaxcrana [7]. CmoponuHa SIHYEBCKOTO HaXOAWTCS TOJ| YIrPO30i HMCYE3HOBEHUs, 00Y-
CJIOBJICHHOTO TIOUTH TIOJIHBIM OTCYTCTBHEM €CTECTBEHHOTO CEMEHHOTO BO30OHOBIIEHUS, XO3IHCTBEHHOH J1ed-
TENBHOCTHIO Y€JIOBEKa, BHIIIACOM CKOTA, OTCYTCTBHEM 3alllUTHBIX U JIECOBOCCTAHOBUTENBHBIX Mep. B To Bpe-
M$ KaK BUJ HMEET BaKHOE 3HAYCHHE AJIS BOJIIOLUH, 00ecIiedeHns BCeX TPYII M0JIb30BaTeseld, B TOM YuCIie
CEJISKIIMOHEPOB U MCCIIe[l0BaTeNel OeClieHHBIM TeHETHIeCKHM MaTepraioM [8, 9].

B nacTosmee BpeMs cMopoAuHa SIHYEBCKOTO B MPHPOAE Mpom3pacTaeT Ha Teppuropun Kazaxcrana,
Keipreizcrana, TamkukucraHa u Y30ekucrana. Bupn 3anecen B Kpacnyio xaury Kazaxcrana [10] u B
MextyHapoaHbli KpacHbIi auct [11].

CwmoponnHa SIH4eBcKoTro OBIIa Ha3BaHA B YECTh MOJILCKOTO OoTaHWKa Dayapaa Ppanma SIHIEBCKOTO.
JT0 JUCTONAAHbIN KycTapHUK BeIcOTOH 10 100—150 cm. [ToGeru pacTteHus roJibie, MOJIOIbIC TOOETH 30J10TH-
CTOr'O LIBETA, MO3XKE CTAaHOBATCS IPSI3HOBATO-XKENTHIMU. JIUCTBSI KpyNHEIE, ToNble A0 15 cM B nuameTpe, M-
THJIONACTHBIE C KPYMHBIMH, OCTPHIMH JIOMACTSIMH W CEpPALEBHIHBIM OCHOBaHWeM. CHU3Y C pacCesHHBIMU
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CMOJIUCTBIMH TIAXY4YHMH JKelle3kaMu. JIncToBas miacTuHKa ¢ 00erx CTOpOH rojas, omectsimas. Kpas nucra
KpymHo3yOuatbie. LiBeter B urone. [lnoasl — 4Y€pHBIE JIOKHBIC SITOABI TUaMETpOM 10 13 MM, apomaTHbIe,
co3peBaloT B aBrycte [12, 13].

R.janczewskii o0nanaer eHHBIMU TIPU3HAKAMHE, TAKUMHU KaK YCTOWYHBOCTh K BECEHHHUM 3aMOPO3KaM
Omaromapsi IO3IHEMY IBETEHHUIO, BHICOKAs yCTOMYMBOCTh K BPEIUTENSIM W OONE3HSIM (MyYHHCTasi pocTa,
CENTOPHO3 JINCTHEB), TUIOJBI OOTaThl BEICOKUM COJepKaHUEM acKOPOMHOBOW KHCIIOTHI, TOJU(EHOIOB U aH-
TOLIMAHOB, B KOTOPBIX COAEP KaHUE BBILIE, YEM B KYJIbTYPHBIX copTax [14, 15].

CmoponrHa sIBISIeTCs] HanboJiee MOy IIpHON cpei HACeICHHsI M IIEHHOM SATOTHON KyJIbTYPOH B MHPE,
Onarojapsi HUIMYMIO B HEH BBICOKMX KOHIEHTPAIMH IIHPOKOTO CIIEKTPa OMOIOTHYECKH aKTHBHBIX BEIIECTB,
AHTHOKCHUJIAHTOB, CaXapoB, BUTAMHUHOB M MUHEPaJIbHBIX KOMIOHEHTOB. [lonbiia — KpymHeHImii B Mupe
MIPOM3BOANTEIh YEPHOW CMOPOIMHEI B TIOCIEIHUE TOJBI, 32 Hell cinenytoT Poccus, Benmukoopuranus, CkaH-
muHaBusg W Hosas 3emanmus [16]. B Hacrosmee Bpems rpuOHBIE OOJIe3HH, TaKWe KaK MYYHHCTas poca
(Sphaerotheca morsuvae), centopuo3 nmucteeB (Mycosphaerella ribis) u antpakHo3 (Pseudopeziza ribis),
SIBIITFOTCS OJHAMH M3 OCHOBHBIX IPOOJIEM ISl TPOU3BOAMTENEH YepHOi cMoponuHkI [8, 16, 17]. Omaum u3
HanOoiee d(PPEKTUBHBIX METOMIOB PEIICHHS dTOW MPOOJIEMEI SBIISIETCS MEXKBHIOBASS THOPHAM3AIUS ITyTEM
CO3JIaHMsl YCTOMUUBBIX COPTOB. Takum 0Opa3oM, AUKOpacTyias Gpopma cMOpoaAnHBI SIHYEBCKOTO Tpe/ICTaB-
JISIET CEJNICKIIMOHHBIA MHTEPEC, KaK UCTOYHUK NMPU3HAKOB BBICOKOW YCTOWYMBOCTH K 0O0JIE3HSIM, 0OJIee BBICO-
KOT'O YPOBHSI Psi/ia X031 CTBEHHO-IIEHHBIX MTPU3HAKOB IO CPABHEHUIO C CYIIECTBYIONIIM COPTUMEHTOM.

B ecTecTBeHHBIX YCIOBHAX CMOpPOAMHA SIHUEBCKOIO pa3sMHOXKAeTCs ceMeHaMu U oTBojkamu [8]. Jloc-
TH)KEHHS B 00J1aCTH OMOTEXHOJIOTUH 00€CIIeUYNBAIOT HOBBIE METO/IBI, KOTOPbIE HCIONB3YIOT AJISl COXpaHEeHUs
U OIIeHKH Omopa3HooOpas3ms pacteHuil. I[Ipsmoe mucmons3oBaHUe OHMOTEXHOJIOTUYECKUX WHCTPYMEHTOB, Ta-
KX KaK KyJbTHBHPOBAHHE 71 Vifro M KPHOKOHCEPBAIHS, 0Ka3aJ0Ch IEHHBIM METOAOM I KpyITHOMAacIITab-
HOT'O pa3MHOKEHUSI, COXPAaHEHUS U PEUHTPOYKINH, HAXOSIIUXCS MOJT YTPO30i MCUEe3HOBEHHS BHIOB pac-
Tenuit [18].

Hawnbomee momymsipHBIM 711 pa3MHOXKEHUS IPEBECHBIX KYJIBTYp SBISAETCS MUKPOKIOHAFHOE Pa3MHO-
XKeHue. MeToJl MUKPOKJIOHATFHOTO Pa3MHOXKCHUS TI03BOJISIET XPaHUTh MaTepHai B KyJbType in Vitro IUd-
TeabHOe BpeMs. COXpaHHUTh 3apOJIBIIICBYIO IJIa3My PACTCHUM in Vitro MOXKHO JTUOO CO3/1aBasi yCIOBHS IS
MeJJIEHHOTO pocTa (in vitro) m obecriednBas KpaTKo-, CPETHECPOYHOE XpaHEHHUE, W MPUMEHSS KPUOKOH-
CepBalIo i1 00eCeueHus IIUTEIbHOro XpaHenus [19-21].

B Hacrositiee BpeMsi UCIOJIL30BAHUE KYJBTYPHI i Vitro IS XpaHEHHS MHUKPOMOOETrOB C MEJICHHBIM
pPOCTOM TIpeACTaBIseT COOON 3aMedaTeNbHbI CTPAaTErnuecKuii MHCTPYMEHT IS ITOJEPIKKA CPEeIHECPOTHO-
T'0 COXpaHCHUS TCHETHYECKUX PECYPCOB pacTeHui [22—24].

HccnenoBareny MCIONB3YIOT MUKPOKIOHATBHOE PAa3MHOKEHHE CMOPOAMHBI IJIsi KPYITHOMACIITAOHOTO
MIPOU3BOICTBA, KPATKOBPEMEHHOTO COXpaHEHUsI TepMoInia3Mel Ribes [25, 26]. Mcnonp3oBanue JaHHOTO Me-
TOJIa MTO3BOJIAET MOBBICUTH 3 (dekTHBHOCTH 03m0poBieHus 10 100 %, B 5—10 u Oonee pa3 yBenInIuTh KO3h-
(UIHMEHT pa3MHOKEHHS M Ha 2—3 rofia yCKOPUTh BHEAPEHUE B MPOM3BOJCTBO HOBBIX O3JIOPOBJICHHBIX COp-
ToB 1 hopmM [27, 28]. Llenpro uccienoBanus ObUIO MPOBECTH COOP PACTUTEIHLHOTO MaTepualia CMOPOIUHBI
SIHYEBCKOTO, ONTHMH3UPOBATH YCIOBHS CTEPUIM3AINK SKCIUIAHTOB, BBEJICHHE B KYIbTYpY in Vitro, MEKpPO-
KJIOHAJIbHOE Pa3MHOKEHHE U CPETHECPOYHOE XPaHEHHUE ISl PA3MHOKEHUS ¥ COXPAHEHHUS BUA.

Mamepuanvt u mMemoovl

B kauecTBe 00BeKTa MCCICIOBAHUS ObUT MCTONB30BAaH PACTUTENBHBIA MaTepHal CMOPOAUHBI SIHUYEB-
ckoro (Ribes janczewskii). Matepuan Obu1 cobpan B Typkectanckoit oomactu, Tonebuiickuii p-u, ['HIIIT
«Caitpam-Yram». Koopaunarer: nonrora E070°23.994', mmpora N42°06.526', BeicoTa Hax yp. M. 2351 m
(puc. 1). Ha Bcex sTamax ucciieioBaHMs SKCIUIAHTHI BBIPALIMBAIM B KyJbTYPaJbHBIX cocylax B (akrepo-
cTaTHOM KoMHaTe. Ha kax1oii moske B (pakTepOCTATHON KOMHATE ObUIM YCTAHOBJICHBI CBETOUO/HBIC JICHTHI
SMD 5050 60 led/m, poTtonepuon cocraBuia 16/8, remreparypa 24—26°C.
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Ontummnsaumsa ycnosvm MUKPOKITOHalNIbHOIro pa3MHOXeHUA. ..

Pucynox 1. Cmopoauna SIHueBcKoro

Cmepunuzayus u 66edeHue IKCHIAHMOE 8 KyIbmypy in vitro

Jns BBeneHUs B KyJNbTypy in Vvitro ObUIN WCTIONB30BaHBI NA3yIIHBIE TIOYKH OTHOJIETHUX MoOeroB. s
CTepUIIM3AIIMK IKCILIAaHTOB ObLiIa UcciieoBaHa 3G (GEeKTUBHOCTL pacTBOPOB mnepekucu Bogopoaa (H,O,). Oc-
HOBHasl CTEPHUIIM3AIMS MPOBOAMIACH B CTEPHUIIBHBIX YCIIOBHIX JIaMUHAp-00Kca. [ mogbopa onTuMansHON
KOHIICHTpAIuH ObUTH H3y4deHBI 3 BapuaHTa crepum3anuu: | — 6% Hy0,; 11— 12% H,0,; 11T — 24 % H,0,,
BpeMsI SKCIIO3UIIMK COCTaBMIIO 5 MUH. Jlanee 3KCIUTaHThl TIIATENbHO MPOMBIBATIH CTEPUIBHON TUCTUILINPO-
BAaHHOW BOJIOM U BBICYIIMBa M Ha (puiabTpoBabHOUW Oymare. Jlns oreHkH 3((HEKTUBHOCTH CTEPUIIM3ALUU
9KCIUIAHTHI KYJIBTHBHPOBAIHN Ha OesropMoHanbHOU cpene WPM (Woody Plant Medium). Ha xaxnpiii Bapu-
aHT UCCIIEIOBAHNA OBIJIO BRICAXKEHO MO 15 3KCIIIIaHTOB.

Pecenepayus ocnosnozo nobeca

[Tocrne momy4eHns CTepuIbHBIX U )KU3HECTIOCOOHBIX AKCIUIAHTOB OBLIN UCIIBITAHBI PA3JIUYHBIE TOPMOHBI
(xunernn (KT), 6-6emsmramuaonypur (BAII), Tuamasypon (T/13) u ru66epemnosas kucinota (I'K) ms pe-
reHepaluy OCHOBHOTO molOera B KyNbType in vitro. J{ns sToro Obuia HCIIONB30BaHA NHUTATENbHAs cpena
WPM. Takum o06pa3oM, ObLIM U3ydYeHBI clieaytomye BapuanTsel: | — WPM Gesropmonansras; 11 — KT 0,2
mr/imu 'K 0,5 mr/i; IIT— BAIT 0,2 mr/n u 'K 0,5 mr/n; IV — T3 0,2 mr/n u 'K 0,5 mr/in. Ha xaxprii Ba-
pUAHT HMCCIeOBaHKs ObLIO KYJIbTHMBHPOBAHO IO 25 3KCIUIAHTOB, HAOJIIOJIEHUE MPOBOIMIOCH B TeueHue 21
JTHSL.

Muxkpoxnonanvroe pazmuodicerue

[Tocne momydeHUs] OCHOBHOTO MHKpPOINOOeTra B KyJNbType in Vitro OBIJIO TIPOBENEHO HCCIEIOBaHUE IO
MUKPOKJIOHAJILHOMY pa3MHOKeHuto. [l aToro 0butn BeiOpansl ropmoHbl: BATIL 'K u ungonmi-3-macisHas
kucnora (MMK). B pesynbrare Obutn m3ydeHsl cienytomme BapuanTel: | — WPM 6esropmonansHas; 11 —
WPM c BAII 0,5 mr/a, I'K 0,4 mr/n u UMK 0,1 mr/n; III — WPM ¢ BAIT 1,0 mr/n, I'K 0,4 mr/n u UMK 0,1
mr/i; IV — WPM ¢ BAII 1,5 mr/n, 'K 0,4 mr/n u UMK 0,1 mr/n. Ha kaxxapiii BapuaHT UCCIIe0BaHUs ObLIO
KyJbTUBHPOBaHO 10 30 5KCIUIaHTOB, HAOJIOACHUE TPOBOJMIOCEH B TeueHue 21 mHs.

Cpeounecpounoe xpanenue

Jns cpenqHecpoyHOro XpaHEHUs B YCIOBUSAX in Vitro CMOPOJUHBI SIHUEBCKOTO ObUIO M3YYEHO BIHMSIHHE
MTOBBIIICHHON KOHIICHTPAIIMKA CaXxapo3bl U MaHHWTA. BbUTM U3ydYeHBI CIEAYIONINE BapuaHThl Ha 0a3e muTa-
tenbHOM cpenpl WPM: I — caxapo3sa 30 rp/m; II — caxaposa 60 rp/n; 111 — caxaposa 90 rp/n; IV — maHHHT
10 rp/m; V — mannaut 20 rp/m; VI — maaauT 30 rp/n. DKCIIIaHTHI BRIPAITUBAIN B KYJbTYPaTbHBIX COCYIaxX
B (hakTepocraTHOM KoMHaTe. [y nzydeHus 3 EeKTHBHOCTH YCIOBHUI OBLIM N3y4EHBI CIEAYIOIINE TTapaMeT-
PBI: BEICOTA IMTOOETOB U KOJIMYECTBO JINCTheB. [laHHbIe ObLUTH CHATHI Ha 4-bIii MECSI] KYJIbTUBUPOBAHHUS.

Pezynomamuor

Cmepunuzayus u 68e0eHue SKCNIAHMO8 8 KYIbMmYypYy in Vitro

[ToBepxHOCTHas cCTepUIM3aLNs 3KCIUIAHTOB JJIs1 BBEJICHUS B KYJBTYPY in Vitro sIBIsSIETCS MEPBOCTEICH-
HOM 3amaveir. OCHOBHEIM (PaKTOPOM ycIieXa SIBIISIETCS CTEPUIN3YIOIINNA pacTBOP, KOTOPHI HE JOIKEH BBI-
3BIBAaTh OXKOT' TKaHEH M MaKCHMaJbHO CHH3UTH KOHTaMHHAIMIO. OTHIM W3 HIMPOKO MPUMEHSEMBIX PacTBO-
poB siBisieTcst Xaopud pTyTH [29]. OnHako pacTBOpP SBIAETCS TOKCHYHBIM M HEYAZOOEH B HCIOJIB30BAHUU

Cepusa «brnonorusa. Meguuuna. Neorpadmsa». Ne 3(111)/2023 127



A.C. Hyprasa, O.A. diocembekoBa 1 gp.

[30]. AnpTepHAaTHBHEIM PAacTBOPOM SIBIISIETCS MEPEKUCh BOAOpoAa. B Hammx mpenbinymux padorax Oblia
nokazaHa 3()(HeKTUBHOCTh MCTONb30BaHus 12 % pacTBopa mepeKrcH BOJOPOAa AJIsi CTEPUIM3ALUH Ma3yIll-
HBIX moyek a6sonu [31, 32]. B nanHoM nccienoBanuu Oblia u3ydeHa 3QQPEeKTUBHOCTL Pa3HbIX KOHLEHTpPA-
LU IEPEeKUucH BOAOPOAa Ul CTEPUIIM3ALMH MTa3yIIHBIX [I0YEK CMOPOIUHBI SIHYEBCKOTO.

Kax BugHO u3 pe3ynbraroB (Tabm. 1), BEICOKas KOHTaMUHAIMA HaOronanack Ha I-m BapuanTte. MabH-
LIUPOBAHHOCTh MATOTEHHON MHKpodiopoit Habmoganock y 13 skcrutanToB u3 15, uro cocraBuno 86,7 %.
[IpoueHT ku3HECTIOCOOHOCTH SKCIUIAHTOB COCTABUIIO TOJIBKO 13,3 %. YBennyeHne KOHIEHTPALUH IEPEKUCH
Bogopozaa 1o 24 % (Il BapmaHT) mpUBENO K HEKPO3y y OOJBIIEH YacTH 3KCIUIAHTOB A0 66,7 %. Y 10 skc-
IJTAHTOB HAOJIOAJICSA 0XKOT M TOJIBKO 5 3KCIUIAHTOB COXPAHMIN KU3HEecrocoOHocTh. Hanbosee Msarkum, HO
npu 3ToM 3(p(HEKTUBHBIM CIOCOOOM CTEPUIIM3ALUKN U3 paccMaTpuBaeMbIX ObLT pacTBop 12 % mepexucu Bo-
nopoaa (II BapuanT), 11 skcrIaHTOB OBUIM CTEPUIIBHBIMHU M COXPAHWIM CBOIO XKH3HECHOCOOHOCTH (73,3 %).
Poct maTorenHo# MUKpOQIIOPH HAOIIOMAIICS TOJNBKO YV 3-X AKCIDIAHTOB, 1 AKCIDIAHT MOIYYHI 0XKOT. B omy0-
JMKOBaHHBIX pab0OTax MO0 MUKPOKJIOHAJIHHOMY Pa3MHOKEHHIO CMOPOAMHBI OYEHb Majo JAaHHBIX O PEKUMax
crepummzanmi. B 2012 roxy ObIT OmyOIIMKOBAH MTPOTOKOJ MO Pa3MHOXKEHHUIO BUIOB Rubus u Ribes, Tne aB-
TOPBI PEKOMEHJ0BAIIX HUCIONIb30BaTh TUIOXJIOPUT Kaibuus [25]. [lpu cTepunnzanuy na3ynHbIX I0YEK CMO-
pPOIMHBI YepHOM Oblla MpUMEHEeHa MHOTOJdTalHasg CTEPUIN3alMs C MOMOIIbI0 pacTBopa «bpumnmanty», a
TaKke JUaluaa, STUWIOBOIO COUpTa U xjoprekcuanHa [33]. OgHako paboT MO CTEPHIM3aLMU C TOMOLIBIO
MEPEKUCH BOAOPOa OMyOJIMKOBAHO HE OBLIO.

Taonuma 1

Pe3yJbTaThl cTEPUIN3ALNHU IKCIUIAHTOB CMOPOAMHBI SIHUeBCKOro

Bapuant WudummpoBaHHOCTH Hekpo3 skcruanToB ’Kn3HecnocoOHOCTh HKCIUIAH-
9KCIIAHTOB TOB
T % LIT % 1T %
I—6 % H,0, 13 86,7 - 0 2 13,3
II—12 % H,0, 3 20 1 6,7 11 73,3
11 — 24 % H,0, - 0 10 66,7 5 33,3

Taxum ob6paszom, 12 % pacTBop nepekucH Bogopoaa siBisiercs: 3pPpeKTUBHBIM A1l TOBEPXHOCTHOM CTe-
pWIM3AIMY MTa3YIIHBIX TOYE€K CMOPOIMHBI SIHYeBCKOr0. bhlia monydyeHa BrICOKas CTEIEHb KU3HECIIOCOOHO-
CTH 3KCIUTAHTOB 10 73,3 % U HU3KUM MPOLIEHT KOHTAMUHALIUH.

Pezenepayus ocnosnozo nodeza

JIisi MUKpPOKIIOHAJILHOTO Pa3MHOMXKEHHSI MCITOJIL3YIOTCSl Pa3lIMYHbBIC PEryysaTopbl pocta. OHM monoupa-
I0TCS MHIUBUAYAIBHO, B 3aBUCHMOCTH OT reHoTuna. Hampumep, Jutst pa3MHOKEHUS HEKOTOPHIX BHJIOB CMO-
POIMHBI Ha 3Tale pereHepariii OCHOBHOTO 1MOOera aBTOPHI PEKOMEHIYIOT UCTIOIh30BaTh ropMoHbl BAII 2,0
mr/n u UMK 0,5 mr/n [25]. U3BecTHO, 4TO THAMA3ypoOH BiIUseT Ha mpoiudepanuio moderop OpyCHUKH B
HU3KUX KoHueHtpauusx (ot 0,1 mo 1uM), Ho mHrHOMpyeT yanuHeHue noderos [34]. OgHako paboOTHL MO
M3YYEHHUIO BIMSHUS KHHETUHA W THIUA3ypOHA HA MUKPOKIIOHAIFHOE Pa3MHOKEHHE CMOPOJAMHBI HaliJIeHO He
ObLIO.

PesynbTathl viccnenoBanuii mokasanu (Tadi. 2), uto qo0aBiIeHUE TOPMOHOB B COCTAaB MUTATENIBHOM cpe-
IIbI ITPaeT KIFOYEBYIO POIIb MIPH BET€TAaTHBHOM pa3MHOXeHHH. Ha KoHTponsHOM BapuaHTe nccienoBanus (1
BapHaHT) MPOIEHT pereHepanny COCTaBII ToIbKO 32 %, B cpeHeM, ¢ OHOM Ma3ymrHON modku ObLTo 00pa-
3oBano 0,36 moGeroB. bonee Toro, o6pazoBanHble TOOETH OBUTH TIOXO chopMmupoBaHbl. CpeqHsisi BBICOTA
0o0pa3oBaHHBIX TT00eToB cocTaBmia (0,58 cM, KOTMYECTBO JTUCThEB 2,75 mT Ha dKCIUTaHT. [Ipu ucmonp3oBa-
HuU KuHEeTHHA (BapuaHT II) perenepanus coctasmia 64 %. C KyJIbTHBHPOBaHHOW MOYKK OBLTIO 00pa3oBaHO
0,88 moGerop Ha skciutanT. [loOeru ObUIM 000COOJICHHBIC U BBICOKOPOCIBIC, OJHAKO JIUCThS OBLIH IIOXO
chopmupoBanbl. JlucToBas miacTuHKa Oblla MaJeHBKOIO pa3Mepa. BiusHue KHHETHHA Ha BBICOKOPOCIOCTh
mo0eroB oTMevaeTcs U s IPYTUX KynbTyp. Hanmpumep, s McToga MUPTOIMCTHOTO HA Cpefie ¢ KHHETHHOM
OBLTH TIOTy4YeHBI HanbOoJiee BRICOKHE TT0OeTH, ueM IpH ucmoias3oBannn bAII [35].
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Taobnuma 2

Brnusiaue TOPMOHAJIBHOI'O COCTaBa Ha pEreHepaluo OCHOBHOT'O mobera

BapuanT Koim-Bo moGeros,| Bricora moberos, |Kon-Bo muctees,| IIpomeHT pe-
1T cM IIT reHepaLu
I — WPM 6e3ropmoHaibHast 0,36+0,11 0,58+0,03* 2,75+0,25 32%
II — WPM ¢ KT 0,2 mr/n u I'K 0,5 mr/n 0,88+0,17 1,3140,05%* 3,25+0,17 64%
III — WPM ¢ BAII 0,2 mr/n u 'K 0,5 mr/n 1,48+0,16* 1,234£0,03* 3,68+0,17 88%
IV— WPM ¢ T3 0,2 mr/n u 'K 0,5 mr/n 0,68+0,14 0,88+0,05* 5,00+0,35%* 56%

*[Ipumeuanue. Cpennss pa3HuLa 3HauuTeNbHa Ha ypoBHe 0,05. J[aHHbIE BHIPAKEHBI B BUE CPEIHUX + CTAHAAPTHOM OLIMOKH.

Ha III BapuanTe nccnenoBanus ObUT OXYy4YeH MaKCUMAIIbHBIN MPOLEHT 00pa3oBaHus mooeroB — 88 %.
Bonee toro, 6b110 3adukcupoBaHO HAaNOOIbILEE KOMUYECTBO MNOOETOB € OAHOM Ma3ymHoi nouyku — 1,48 wrT.
JlucroBas 1uiacTHKa y 0Opa3oBaBImnxcs 1moderos Obiia xopomio chopmupoBaHa. B cpeqHem, ObLI0 mOITy-
4geHo 3,68 mucTheB Ha SKCIUIaHT. CpeHss BeicoTa moderoB coctaBuia 1,23 cm. Taxke ucnoms3oBanne bAIT
05110 3 PEKTUBHBIM U JJI1 CMOPOIMHBI 30JI0TUCTOM (Ribes aureum). ABTOPBI YKa3bIBalOT, YTO KOHIICHTPA-
must 5 UM saBnsieTcst HanOoJiee ONTUMAIBHOW TSl pPa3MHOXKEHUS JOMOIHUTENBHBIX TIOOETOB B KYJIBType in
vitro [36]. DddextuBHOCTS BAII IOATBEpXKTaCTCS M APYTUMH HccleaoBaHmsIMU. Hanpumep, ropmorst BATT
2,0 mr/i, 'K 0,1 mr/n 1 UMK 0,5 mr/i ObUIM yCHEIIHO MPUMEHEHBI JIJIsl BBEICHUS B KYJIbTYPY i1 Vitro CMO-
ponunsl uepHoit [37]. Ans Ribes magellanicum nodasnenue 1,0 mr/n BAII npuBouiio HE TOIBKO K pereHe-
panuu 1moOeroB, HO W BHITSATHBAHUIO MMOOETOB B BHICOTY. YBenuueHue KoHueHTpanuu BAIl cHmxkamo amm-
KaJIbHOE IOMHHHPOBAHHE U POCT B BBICOTY 3amMezisics [38].

Hcnonp3oBanue tuauasypoHa (Bapuant V) O6buto MeHee s¢dekTuBHBIM. OTMEUEHO HapacTaHUE Kaj-
JyCHOM TKaHM B OCHOBaHHHM IEepBUYHOro nobera. IIpoieHT pereHepanun coctaBuil ToJabko 56 %. 13 ogHoi
MOYKH ObLTO pereHepuponano 0,68 moderos. belo MOyIeHO MaKCHUMaIbHOE KOJTUIECTBO JIUCTHEB — 5 T
Ha 3KcIianT. OHAKO Y JUCThEB ObLIa MI0X0 chOpMHUpOBaHA JIMCTOBAs TulacTHHKA. CpelnHss BbicoTa mode-
roB cocraBwia Toibko 0,88 cM. ABTopamu OTMeyaeTcsi, 4YT0 THAMA3ypoH 3PQPEKTUBHO HCHOIB3YETCS A
pereHepanuy mooeroB U3 KaUTyCHOW KyJIbTypbl. [loOeru aukoil OPyCHHKH W YePHUKH OBLIM TIOTYYSHBI U3
KaJuTyca IpH UCIOJIB30BaHUH 3TOTO ropMoHa [34].

PucyHok 2. PerennpoBaHHbIe MOOETH CMOPOIMHBI SIHUEBCKOTO Ha TUTaTelIbHOU cpene WPM ¢
no6asnenueM BAIT 0,2 mr/n u I'K 0,5 mMr/a

Takum 00pa3oM, JUTEpaTypHbIE NAaHHBIE M HAIIM PE3yJbTaThl MOATBEPKAAIOT, YTO HCIOJIb30BaHUE
BAII mia pereHepanuyi OCHOBHOTO 1Mo0Oera W3 Ma3ylIHON IMOYKH CMOPOAWHBI SIHUEBCKOTO SIBIIIETCS HanOo-
Jiee ONTUMATIBHBIM BapuaHTOM. Tak, JJIs BBEIEHUS B KyJNbTYPY in vitro muTtatelbHas cpena WPM ¢ no6as-
neanem BAII 0,2 mr/m u TK 0,5 mr/n sBusercst 3p(eKTHBHBIM FOPMOHANBHBIM coueTaHueM. [loxydyeHHbIe
no0eru ObUTH WCIIONB30BaHbI /ISl ONTUMH3AINH TUTATEIFHON CPeIbl ISl MUKPOKIOHATHHOTO Pa3MHOXKEHUSI.

MuxkpoxnonanvHoe pasmHodcenue

In vitro xynpTypa cMOPOAWHBI MHOTUMH HCCJIEOBATEISIMA UCTIOIb3YETCs sl TUKBUIAIMHA BUPYCHBIX
3a00J1€BaHUI U IJI1 MAacCOBOTO M OBICTPOTO Pa3MHOXEHHUsS 310pOBBIX pacTeHHi. CTaHAApPTHO, SKCIUIAHTHI
KyJIbTUBAPYIOT Ha MHTATENbHBIE CPEIbl C J00aBlIeHNEM NUTOKHHHHOB, 32 HCKIIOYEHHEM CIy4aeB, KOTaa
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9KCIUIaHTHI YKOpeHstoT [39]. B Hamem uccnenoBanuu ObUIO M3Y4YeHO BIUsSHUE IuTOKHMHUHA BAIl B pa3HbIX
koHteHTpamesax (0,5—-1,0 mr/m).

[lpu m3ydeHun paznuuHbIX KOHIEHTpanuu BAII ObUIO BBISBICHO, YTO IPPEKTUBHBIM COJCPKAHHEM
sisiercst BAIT 0,5 mr/n (BapuanT II). Beuto o0pazoBano 4,83 HOBBIX MOOETa Ha HKCIUIAHT, BBICOTA COCTaBUIIA
1,07 cm, xommuecTBo muctheB — 6,10 mrt. Ha xoHTponsHOM BapuanTe (I BapmaHT) OBLI NOTY4YeH MUHH-
MaJbHBIA IPUPOCT O KOJIMIecTBY moderos, Toasko 0,90 mt. BricoTa mobera yBennumiach Ha 0,36 cM, Ko-
JIMYECTBO JMCThEB Ha 2,63 T (Tadi. 3, puc. 2).

Ha III BapuanTe mpupocT B BRICOTY 1m0OeroB coctaBui 1,53 cM, konmdecTBO moderos 2,00 mT U KOJIH-
4gecTBO JincTheB 7,43 mt. [Ipn MmakcumanbHo# KoHTIeHTpanuu BAII (1,5 mr/m) 66010 06pa3oBaHo, B CpeIHEM,
3,03 it HOBBIX TOOeroB. Bricota yBenmumiack Ha 1,18 cM, a konmnyecTBO nmuctheB — 4,10 mt (Tabdmn. 3, puc.
2).

Tabnuma 3

OnTuMu3anus MATATEIbLHOMH cpeabl 11 MUKPOKJIOHAJBbHOTO PAa3MHOYKEHHUA CMOPOJIHHBI SIHYeBCKOro

Hens 1 Jens 21 (mpupocr)
Bapuant Bricora mo- | Kon-Bo mo- | Kon-Bo mu- |BeicoTa mo6e-| Kon-Bo mobe- | Kon-Bo mm-
Oeros, cM OeroB, MIT | CTBEB, IUT OB, CM roB, T CTBHEB, IIT

I — WPM 6e3ropmonaneHas | 0,57+0,02 1,00+£0,00 | 3,83+0,21 | 0,36+0,03* | 0,90+0,06* | 2,63+0,22*
II — WPM c BAII 0,5 mr/m,

T'K 0.4 wir/n 1 UMK 0,1 mr/a 0,57+0,02 1,00+£0,00 | 3,90+0,18 | 1,07+0,03* | 4,83+0,25%* 6,10+0,23*
III — WPM ¢ BAII 1,0 mr/m,
T'K 0,4 mr/n u UMK 0,1 mr/n
IV — WPM c BAII 1,5 mr/m,
T'K 0,4 mr/n u UMK 0,1 mr/n

umeuanue. JTHSIS PasHUIA 3HAYNTEIIbHA H BH . JlaHHbIC BBI HBI B BH/T JTHUX + CTAHAAPTHOU OIIMOKH.
*7, Cpe a3HHUIa 3HaYuTeNNbHA Ha ypoBHe 0,05. [lai e axKe e cpe, + CTaHapTHOM OIIMOK

0,56+0,02 | 1,00+£0,00 | 3,90+0,22 | 1,53+0,02* | 2,00+0,15* | 7,43+0,34*

0,61+£0,02 | 1,00+£0,00 | 3,67+0,19 | 1,18+0,03* | 3,03+0,19* | 4,10+0,23*

OOBIYHO IS pa3MHOXKEHHUS TTOOETOB aBTOPHI MHUPOKO HUcToib3yioT BAII [40]. OgHako KOHIIEHTpaUs
rOpMOHA UMeeT BakKHOE 3HaueHue. Hanmpumep, Ui pa3MHOKEHUST CMOPOAUHBI KpacHoi (Ribes rubrum) Hu3-
kast koHneHnTpanus BAIl npuBonuia k 00ONbIIEMY Pa3MHOXKEHHUIO JOMOJIHUTEILHBIX 1T00ETr0oB, a 00Iee BBICO-
Kas KOHIIEHTPAIWs MOoAaBIsIa. Tak, ONTUMaIbHEIM codeTaHnueM ropMoHoB 0bu10 BAII 0,4 mr/n, UMK 0,02
mr/in u 'K 0,2 mr/i. [41]. Ipu pazmaoxenuu Ribes magellanicum pe3ynbTaThl UCCICIOBAHUS [TOKA3AIH, YTO
ucnonb3oBanre BAIl B konnentparusax 0,25 mr/im wim 0,50 Mr/im npoayuupoBaio MaKCUMalIbHOW pa3MHO-
JKeHHe 1Mo0eroB B KyibType in vitro [38]. Jns pasMHOXKEeHHS CMOPOJUHBI YepHOH Oe3ropMOHaIbHas cpena
Onma HanOomee dhdexTuBHOI [26]. Torma kak Ha 6€3ropMOHANBEHOM cpee HaMu He OBLIN MOJIYICHBI MOJIO-
JKUTEIbHBIE PE3YJIbTATHI.

Ny | . = ™ Im S
a 6 % B 4 W2 R‘:
’ & |
;
v B e L 3 3 - y  *
vy
" E 4 h, ™ e o "y
‘: g .
a—1—WPM 6 — I — WPM ¢ BAII 6 — III — WPM ¢ BAII 2— IV — WPM ¢ BAII
0e3ropMoHasbHAS 0,5 mr/n, 'K 0,4 mr/n u 1,0 mr/n, T'K 0,4 mr/n u 1,5 mr/n, 'K 0,4 mr/n u
HNMK 0,1 mr/n UMK 0,1 mr/n HNMK 0,1 mr/n

PI/IcyHOK 3. HOI[60p TOPMOHOB [JIs1 MUKPOKJIOHAJIBHOT'O PA3MHOKEHUSA CMOPOJIUHBI SIHYEeBCKOro

Takum 00pa3oM, 3 HEeKTUBHON MHUTATETBHON CPeloi T MUKPOKJIOHATIBHOTO Pa3MHOXKEHUSI CMOPOTU-
Hbl SHuyeBckoro sasisiercss WPM ¢ nob6asinenuem BAII 0,5 mr/in, I'K 0,4 mr/n 1 UMK 0,1 mr/n. Ha gannoit
nUTaTeNbHON cpene yepe3 21 aersr 6put0 06pazoBano 4,83 mT HOBBIX moOeroB (puc. 3). B pe3ynbrare uc-
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cienoBanus 155 mo0OeroB ObLIM MUKPOKJIOHAIBHO Pa3MHOXKEHBI. Pa3MHOKeHHBIE TTOOETH OBIITM MCIIOIBh30Ba-
HBI JUI ONITHMHU3ALUHU IPOTOKOJIA CPEAHECPOYHOTO XPAaHEHHUS.

Cpeounecpounoe xparenue

TexHuKa cpeHECPOYHOTO XpaHeHHs sBIseTCs 3(h(DEKTUBHBIM MOAXO0IOM U XpaHEHHS SKCIUIAHTOB B
KyJBTYpE in Vvitro B T€4EHHE MHOTHUX MECSIEB. DTOT METO] MO3BOJSET KOHTPOIUPOBATh POCT M Pa3BHUTHE
pacTeHuil U SABJISETCS SKOHOMHYECKH BBITOAHBIM. CpenHecpovYHOe XpaHEHHE HMPUMEHSETCS C y4eTOM pas-
JUYHBIX (HAaKTOPOB: TEMIIEPaTypa, yCJIOBUS HCKYCCTBEHHOI'O OCBEIICHUS WM TEMHOTHI, COCTaB Cpelbl,
BKJTIOYAs] KOHIEHTPAIlM MHHEPAIOB WM Caxapo3bl, HAJHMYNE/OTCYTCTBHE PETYJATOPOB POCTa PaCTEHHM,
OCMOTHYECKHUX areHTOB M HMHTUOMTOpPOB pocTa [42]. OMHUM W3 OCHOBHBIX YCIOBHH IJISi CPEIHECPOUYHOTO
XpaHEeHUs SIBJIAETCS MCIOIb30BaHNE OCMOTHYECKUX areHTOB, TAKUX Kak caxaposa wid MaHHUT. Hampumep,
JUTS TOOETOB CIIMBBI CONIEPIKaHUE caxapo3bl U MaHHUTA (2 %) MO3BOIMIIO COXPAaHUTh IKCILIAHTHI 10 30 mMecs-
ues [43]. Vitis vinifera xpaanics 12 MecsinieB Ipu yBEeIHMUESHUH COIep)KaHNs MaHHATA 10 2,5 Y% [44].

VYcnoBust cpeiHECPOYHOTO XpaHEeHHUs M0OEroB CMOPOAMHEI SIHUEBCKOro M3y4yeHsl He ObutH. Tak, B Ha-
et pabore OBUIO M3YUYEHO BIMSHUE Caxapo3bl U MAaHHUTA B PA3JIMYHBIX KOHIICHTPAIHAX MPH CPEeIHECPOU-
HOM XpaHEHUH CMOPOINHBI SIHUEBCKOTO.

CpaBHeHHE IBYX OCMOTHYECKHUX areHTOB MIOKa3aj0, YTO MAHHUT UMeeT OoJiee MOIOKUTEIbHBINA dPQeKT
Ha CPEeJHECPOYHOE XPAHEHUE CMOPOAUHBI SIHUeBCKOro. B pe3ynbprare KylnbTHBHPOBAHUS SKCIUIAHTOB Ha MH-
TaTelbHBIE CPE/bl C T00aBleHHNEeM MaHHUTA y PACTeHHUH OTCYTCTBOBAJa HeTaTHBHAs NWHAMHKa pocrta. llpm
YBEJIMYEHUH KOHILIEHTPALMHU OCMOTHYECKOTO BEIIECTBa OTMETKH MPUPOCTA COKpaIaluCh. Tak, mpHu HCIIONb-
30BaHMU MaHHUTA B KOHLEeHTpauuu 10 rp/n npupoct no BeicoTe noderoB coctasuia 0,04 cM U IO KOJTHMYECTBY
muctbeB 0,70 mr. Konnentpamus 20 rp/n npuBena K yBEIIMISHHUIO BBICOTHI T00eToB ToibKo Ha 0,04 cM u 1o
konmdecTBy JinctheB 0,14 mT Ha SkcruranT. [Ipyn MakcuMalibHOM KoHIeHTparui ManauTa (30 rp/ir) mpupocT
110 BBICOTE MOOETOB OTCYTCTBOBAJ, a KOJUYECTBO JIUCTHEB, B cpeqHeM, yBenmumiaoch Ha 0,82 mr. OgHako
CTOUT OTMETHUTh, YTO TIPY BH3YaJTbHOM OCMOTpPE IKCILUIAHTOB HanOoJiee ONTUMAIBHBIM YCIOBHEM SBIISIICS V
BapuaHT. Y JHCThEB HE OBLIO 3aMEUCHO XJIOPO3a, MOOETH COXPAaHMIIU 3EJICHBIN HACBHIICHHBIA IBET. B TO
BpeMs Kak, Ha BapuaHTtax IV u VI Obuia 3aMedeHO n3MEHEHHUe I[BeTa TKaHeH. Y HEeKOTOPHIX 3KCIIAaHTOB Ha-
YHHANW KEeNTeTh JUCThs WK nober. [Ipu MOBTOPHOM KyJNbTUBHPOBAaHHUH MHKPOIIOOETH MPOMODKUIM pas-
MHOXathcs. bouta momyuena 100 % >xu3HecriocoOHOCT MUKPOIIOOETOB.

[MonoxwurensHbIi 3QdeKkT MaHHNUTA MOATBEPXKICH U JUII CMOPOAMHBI YePHOH. DKCIUTAHTHl XPaHWIHA B
MUTaTeNIbHOU cpefie ¢ nodaBnerueM 2 % caxaposbl u 2 % MaHHHTa B TedueHue 18 mecsies [43]. [JloGaBneHue
10 Tp/m MaHHHUTA TTO3BOJIMIIO COXPAHUTh SKCIUIAHTHI Vitis heyneana B Teuenune 12 mecses [45].

Tabnuma 4
IIpupoct MUKpPONOGEroB cMOPOAMHEI SIHYEBCKOr0 B TeyeHHne 4-X MecsleB

1 nenb 120 gueit IIpupoct XKusuecrocoOHOCTH,
%
Bapuant Bricota | Kon-Bo nu-| Bwicota |Kon-Bo nu-| Beicota | Komn-Bo nu-
1o0OEeroB, CM| CTBLEB, IIIT. |ITIOOErOB, CM| CTBEB, IIT. | IMOOEroB, | CTHEB, IIT.
CM
;;1 caxaposa 30| ¢c10.05 | 3.644047 | 0,99£0,07 | 5554065 | 0.13 1,91 60
Il —caxaposa | | 93,009 | 4550034 | 1.25£0,06 | 4254054 | 0,03 0,09 60
60 rp/n
II—caxaposa | | 111007 | 336£041 | 1,14+0,08 | 3.454045 | 0,02 03 50
90 rp/n
11\5 ;/ra“‘m 1,1340,07 | 4.86+0,46 | 1,17+0,09 | 5,0040,53 | 0,04 0,70 100
r\fp/; manHnT 201 ) 061008 | 3.6040.31 | 1,13£0,10 | 4304072 | 0,04 0,14 100
;’g r;/;”“‘m 0,91+0,06 | 4,36£0,34 | 0,91£0,05 | 5,18£0,38 | 0,00 0,82 100

Ipumeuanue. JlanHble BEIpaKEHBI B BUAE CPEIHUX + CTAHAAPTHOU OIIMOKH.

Hcnonb3oBanue caxapo3bl B KAYECTBE OCMOTHYECKOr0 areHTa MPUBENIO0 K OTHOCUTEIBHO XYHIIEMY pe-
3yneTaTy. Ha Beex skcmmanTax I, I1 u I BapraHTOB MPUCYTCTBOBAM XJIOPO3 TKAHEH, TUCThS xKenrenu. CtaH-
JapTHas KOHIEeHTpamus caxapo3sl (30 rp/i) mpuBena K HaUOOJBIIEMY IPHUPOCTY O KOJUYECTBY JINCTHEB —
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1,91 mT, BeIcoTa moOeroB yBenmnumiach Ha 0,13 cMm. HeratnBHas nmuHamuika 1Mo KOJUYECTBY JIUCTHEB OBLI
3adukcupoBan Ha III Bapuanrte omnbita. beutl oTMeuen otnan JuctheB (-0,3 mT), BBICOTA TI00OETa, B CPEAHEM,
yBenuuminack Ha 0,02 cm. Ha Il BapuanTe skcnepumenTa npupocT Obl1 He3HaunTenbHbIH: 0,03 ¢M 1o BeicoTe
u 0,09 T o KonuyecTBY TUCTHEB (Tabi. 4, puc. 4). B menoM, HECMOTpPS Ha OTCYTCTBUE SBHOM HETaTUBHOU
JUHAMHUKHU (PU3MOJIOrMYECKOI0 POCTa, Y PacCTEHUM OblIa MOSyueHa HU3Kas XKHU3HECIOCOOHOCTD II0CIIE Cpell-
HECPOYHOTO XpaHEHHUs. MaKkcHUMaJbHBIN MPOLEHT XM3HECTIOCOOHOCTH NMPHU MOBTOPHOM KYJIHTHBHPOBAHHUU
cocraBua 60 % mocine cpeJHeECpPOYHOro XpaHeHus. boyee Toro Ba)kHO OTMETHUTb, YTO Y HKCIUIAHTOB IPUCYT-
CTBOBAJI XJIOPO3 JIUCTHEB U 110OETOB.
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a - caxaposa 30 rp/a 0 - caxapo3sa 60 rp/mn B - caxapo3sa 90 rp/n
: | 4 S
4 . A r ' . "
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r - MaHHUT 10 Tp/i 1 - MmaHHUT 20 Tp/n ¢ - Mma"HuT 30 rp/n

Pucynoxk 4. Mukpormo0ern cMopoaArHBI SIHIEBCKOTO Ha CPEIHECPOTHOM XPaHCHHUN

Pe3ynbrarhl 0Ka3bIBaIOT, YTO YCJIOBHS HEOOXOUMO IIOA0MPaTh HHAMBUAYaIbHO. B Hamiem omnbiTe npu
WCIIOJIb30BaHUH Caxapo3bl MOJIOKUTEIBHBIX PE3yIbTaTOB HE Habmoaanocs. OHAKO Ui IpYTHX BHJIOB pac-
TEHHH caxapo3a M03BOJIsIa XPaHUTh SKCIUIAHTHI JInTeNbHOe BpeMs. Hanpumep, Castanea sativa XpaHUInch
B TeueHne 48 mecsieB Ha cpene ¢ nodasnenueM 30 rp/n caxapossl [46]. Citrus jambhiri KynbTHBAPOBAIN Ha
nuTaTenbHyo cpexy WPM ¢ 25 rp/i caxapossl, Tae SKCIDIAaHTBI COXPaHSIIN JKU3HECTIOCOOHOCTh B TEUEHHE
roasl [47]. 60 rp/n caxapo3sl ObUT 3 (eKTUBEH U SKCIUIAHTOB Prunus avium * P. Cerasus B yCIOBHIX
TEMHOTBI. DKCIUIAHTBI XpaHWIH 16 MecsLeB B TaKUX ycaoBusix [48].

Taxum 006pa3oM, ONTUMAJIbHBIM YCJIOBHEM Ul CPEJHECPOUHOTO XPAaHEHUSI MUKPOIIOOEIrOB CMOPOIUHEI
SIHYEBCKOTO B KYJbTYpE in Vitro siBsieTcs: mutateibHas cpena WPM ¢ nobasnennem manuuta 20 rp/n. [pu-
POCT 1O BBICOTE MOOETOB U KOJIMYECTBY JHMCTHEB OBbUI HU3KHM, pa3MHOKEHHE MOOEeroB He HaOroJalioch.
OKCIUTAaHTHI COXPAHSUIA CBOIO JKM3HECTIOCOOHOCTH B TeUeHHE 4-X MecsIeB 0e3 MpOMEXYTOTHON Mepecaaku
pactenuii. B pesynbpTaTe 3T0i paboThI OBLIA CO3[aHa in Vitro KOJUIEKIHUS CMOPOIUHBI SIHUEBCKOTO ISl CO-
XpaHeHUs BHJA.

Baxnouenue

UccnenoBanmii B MUpe, CBI3aHHBIE ¢ pa3pabOTKON OMOTEXHOJIOTHN TUKOPACTYIIETO NCUYE3a0IIero BH-
Ja cMopoauHbl SlH4ueBckoro, 3aHeceHHor B KpacHyro kaury Kaszaxcrana, He IpoBOIWIMCE. TakuMm oOpa-
30M, B pe3yJibTaTe Haieil paboThl ObUTa pa3paboTaHa TEXHOJOTHS B KYyJIbTYPE in Vifro TIO COXPAaHEHUIO U
BOCITPOM3BOJICTBY CMOPOJHMHBI SIHYeBCcKOro. ONTUMU3NPOBAH MPOTOKOJI MUKPOKIOHATIHHOTO Pa3MHOXKEHUS
U CpeIHECPOYHOI0 XpaHEeHHUs MOOETroB B KyJIbType in vitro. Ha ocHOBe 3T0i paboThl MUKPOKIOHAJIBHO pa3-
MHOKeHBI 250 mobGeros, u3 Hux 120 moOeroB KyJIbTHBHPOBAHEI HA MTUTATEIBHBIC CPEBI IS CPEIHECPOYHOTO
xpaneHus. Tak, OblIa co3/aHa KOJUIEKIIHS CMOPOAMHEI SIHUEBCKOTO B KYJIBTYpE in Vitro, KOTOpas MO3BOIHT
Pa3MHOXUTb U COXPAHUTH 3TOT HGHHBIIZ BH.
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A.C. Hypra3za, [I.A. Jrocembexona, C.C. UcnamoBa, .H. CamaroBa,
A.T. Ymup3akoBa, A.A. Kakumxkanosa

Cupek ke3neceTiH SIHUeBCKHMI KapaKaT TYPiH caKTay YIIiH MUKPOKJIOHAJAbI
K00eiTy ’KIHe opTa Mep3iMJi in vitro caKkTay KaFAailIapblH OHTAWIAHABIPY

Makanazia SIHUeBCKHU Kapakat eciMairigiH (Ribes janczewskii) cUpex Ke3AECETiH TYPIH in vitro xarnaibiHaa
cakTay OOWBIHINIA 3epTTEyNEepAiH HOTIDKeNIEpi kepceTinreH. KapakarTelH Oy Typi aypyiapra, 3usHKECTepre
JKOHE TOMEH TeMIepaTypara Te3iMai, COHbIMEH KaTap 0acka TypJepre KaparaHqa aCKOPOWH KBIIIKBUIBI,
nonudeHoaap KOHEe aHTOLMAHMH/CP CUSAKTHI Maiiajbl 3aTTapIbIH KOl MeJepid KaMTuasl. OCbiFaH JeiiH
Oyl KOMBIIBINT KeTy Kaylli TOHIeH TYpJIl CaKTay YINiH OMOTEXHOJOTHSHBI TaMBITY OOMBIHIIA emIKaHmait
3epTIeyiep JKyprisuireH oK. JKymbicta THIMAI 3apapchI3faHiblpy KoHe SIHYEBCKHMI KapaKaThIHBIH
SKCIUIAHTTApBIH i1 Vitro OCIHJIICIHE eHTi3y TaHJaJIbl, CTEpIIM3ALMIAay PEeXUMi 5 MHUHYT OOJIATHIH
cTepuibaey areHTi peringe 12% cyreri acKblH TOTBIFBI €PITIHAICI TaHIAIIBI, OCHI JKaFJaiila IKCIUIAHTTHIH
emiprenairi 73,3% neitin xerri. Connaii-ak, kebeity ymin WPM kopekTik opTackiHblH Kypamsl BAIT 0,5
mr/n, TK 0,4 mr/n xone UMK 0,1 Mr/m xocy apKbUIbl OHTaHIaHABIPBULABL, Oyi1 Oip 3KciuiaHTKa 4,83 xaHa
OpKEH allyFa MYMKiHIIK Oep/i. SIHUeBCKMiA KapaKaThIHBIH MUKPOOPKEHIEPiH OpTa MEp3iM/i caKkTay YILIiH eH
OHTAIIBI JKaFaail petinae 20 1/ KOHIEHTpausIIarsl MaHHUT KockliFaH WPM KOpeKkTik opTachl TaHIAJIIbI,
HOTIDKECIH/Ie OpKEHHIH OWIKTITT MEH KaIlbIpaK CaHBIHBIH JKOFapliay mapamerpiepl TeMeH OOJIbl, OpKeHHIH
keOeroi Oalikammaznbl. Ockl Oaranbl TypAi KeOeHTyre jkoHe cakTayFa MYMKIHIIK OepeTiH SIH4eBckuit
KapaKaThIHBIH 71 Vitro KOJUICKIUACH! kacanasl. Kasipri yakeitta 250 epkeH MHKpokeOenTinai, oHbH 120
OpKEHi opTa Mep3iM/ii caKTay YIIiH KOPEKTiK opTanapaa ecipiami.

Kinm ce30ep: in vitro eckiHi, Ribes Janczewskii, WPM kopekTik opTackl, opTa Mep3iMai cakTay, MaHHHUTOJI,
3apapChI3AaHABIPFBIILITAP, MUKPOKOOEHTY, MUKPOOCIHALTED.

A.S. Nurtaza, D.A. Dyusembekova, S.S. Islamova , LN. Samatova, A.T. Umirzakova,
A.A. Kakimzhanova

Optimization of conditions for micropropagation and medium-term storage in vitro
of a rare Ribes janczewskii for conservation

This article presents the results of studies on the in vitro conservation of a rare species of the Yanchevsky
currant plant (Ribes janczewskii). This type of currant is more resistant to diseases, pests and low
temperatures, and also contains a large amount of useful substances, such as ascorbic acid, polyphenols and
anthocyanins compared to other types. Previously, no research has been done to develop biotechnology to
conserve this endangered species. In this work, effective sterilization and the introduction of Yanchevsky
currant explants into in vitro culture were selected, a 12% hydrogen peroxide solution was chosen as a
sterilizing agent with a sterilization mode of 5 minutes, where the explant viability reached up to 73.3%.
Also, for multiplication, the composition of the WPM nutrient medium was optimized with the addition of
BAP 0.5 mg/l, GA 0.4 mg/l and IMC 0.1 mg/l, which made it possible to obtain 4.83 new shoots per explant.
For the medium-term storage of Yanchevsky currant microshoots, the WPM nutrient medium with the
addition of mannitol at a concentration of 20 g/l was chosen as the most optimal condition, as a result of
which the increase in shoot height and number of leaves was low, shoot propagation was not observed. A
collection of currant Yanchevsky in in vitro culture was created, which allows propagating and preserving
this valuable species, and 250 shoots were successfully micropropagated, of which 120 shoots were cultivated
on nutrient media for medium-term storage.

Keywords: in vitro culture, Ribes janczewskii, WPM nutrient medium, medium-term storage, mannit, steriliz-
ing agents, micropropagation, microshoots.
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dDopucTHYECKHE HAXOAKH Ha TeppuTopuu Kasaxcrana

B mpouecce usyuenns ['epbapust MHcTUTYyTa 3K0NOTHMHU pacTenuii u xuBoTHBIX (SVER) BosiBieHb! 16 BHIOB
pacrtenwmii, oTHOCsIMXCs K 12 ponam u3 10 cemeiicTB, paHee He OTMEUYABIIUXCS U OTACIBHBIX (IIOPHCTHYE-
ckux paiioHoB (PP) Kazaxcrana: Kaparayckoro ®P — 2 Buna (A/lium caeruleum n A. obliquum), ImOun-
ckoro ®P — 1 (Allium strictum), YOxuo-Yctioprckoro ®P — 5 (Alyssum dasycarpum, Amberboa nana,
Amberboa turanica, Arnebia decumbens u Asparagus breslerianus) u To6on-Umumckoro ®P — 8§ Bugos
(Bromus arvensis, B. squarrosus, Epilobium tetragonum, Matthiola superba, Psephellus sergii, Salix
vinogradovii, Schoenoplectus hippolyti u Silene tatarica). Cpeau HaXooK Bromus arvensis SBISCTCS HOBBIM
BuIoM 11 iuopsl Kazaxcrana. [Tonmy4yeHHble pe3ysIbTaThl CYILIECTBEHHO PACIIMPSIOT HMEIOIIECs peCcTaB-
JIEHHS O PacIPOCTPAHEHUH NIPUBEICHHBIX BUIOB BO (iope KazaxcraHa.

Kniouesvie cnosa: pomonHenue K (iope, CBEICHUS O MECTOHAXOXKACHNH, (DIOPHCTHIESCKHE PAHOHBI, BUMIBI
COCYAMCTBIX pacTeHUM, A3usl.

Bseoenue

Pesynprarom m3yuenus ¢uopsl Tepputopun Kazaxcrana B XIX—XX Bekax cramo 9-ToMHOE M3IaHWE
«®Drnopa Kazaxcrana» (1956-1966). [loznuee nox penakuueit P. B. Kamenuna, C. A. AGaynuHo#i ObU1 H3/1aH
«Cnucok cocynuctbix pacreHuit Kazaxcrana» [1]. Cnucok okasajcs HE MOJHBIM, O Ye€M CBUIETEIbCTBYET
Lenbli ps paboT, MOCBSIIEHHBIX HOBEIM BHaM Quiopsl Pecryoniku Kazaxcran [2—16].

B 2015 romy crapmuM Hay4YHBIM cOTpyaHMKOM boranmueckoro caga YpO PAH (r. ExarepunOypr,
Poccuiickass ®enepauns) I1.B. KynukoBeim u npodeccopom kadeapsr 6monoruu u reorpadpun Kocranaii-
CKOTO TOCYAapCTBEHHOTO renarorndeckoro uHctutyta (. Kocranaii, Peciybnuka Kazaxcran) HO.B. Ilepe-
KOTMHBIM OBlJI HHULIMUPOBAH MEXAYHAPOIHbIN NpoeKT «Piopa nmpurpanudHbix Teppuropuil Kazaxcrana u
Poccumy. I[IpoekT Biro9an B ceOs 1Ba HAMpaBICHUS: CO3[JaHUE CaiiTa C BUPTYaIbHBIMH TepOapHBEIMU 00pa3-
uamu 1 peBusus ['epbapueB MuctutyTa 3xonoruu pacrenuii u sxuBotHeIX YpO PAH (SVER) u Kocranaii-
CKOTO TOCyIapcTBEeHHOTO memarorudeckoro nHetutyTa (KSPI) ¢ 1enpio BBISBICHHS HOBBIX BHIOB (DIIOPHI
PecniyOonmuku Kazaxcran. Ilozgnee, B cuily OOBEKTHBHBIX TPUYWH, caliT ObLI meperMeHoBaH Bo «®Diopy
VYpana» [17], ogHako Tyna BouuiM repoapHblie sK3eMIusipbl Kocranaiickoii obiacT, Tak Kak BCs 3amagHast
4acTh €€ BXOAUT B COCTaB 3aypalIbCKOro IuaTo. B coctaB ucnonHuTeNnell 1aHHOTo MpoeKTa co cTopoHs! Poc-
cutickoit @eaepanuu Bonumn: [1.B. Kymukos, M.C. Kuszes, E.I'. @wmmnmos, B.D. Biacerko (boranmuaeckmii
can YpO PAH); H.B. 3onotapesa, E.H. [loaraesckas u H.I'. Epoxun (MHCTUTYT 3KOJIOTHH pPacTeHUH U YKU-
BoTHBIX YpO PAH). MHorne u3 HUX SBISIOTCS aBTOPAMU KPYITHBIX (DIIOPUCTHUYECKUX CBOJIOK Ha TEPPUTO-
pun Ypana [18-23].

Co ctoponsl Pecniy6nuku Kasaxcran B mpoekre npunsnu yuactue FO.B. Ilepexorun, O.B. boponynu-
Ha u C.M. Kypnos. Pemennem pykoBonactsa Koctanalickoro rocy1apcTBEHHOr0 MeJarOrHuecKkoro HHCTUTY-
Ta SI3BIKOM caliTa ObLI NMpHU3HAH aHTIWCKuii. Ha maHHBIT MOMEHT Ha caiite omyOnmukoBaHO okojio 2500 Bu-
noB u 6onee 3500 BupTyanpHbIX 00pa3noB. [lo mpuHIMNHAIBHBIM IPUYXHAM Ha caiiTe MyOINKYIOTCS TOJIBKO
T€ BHUJBL, Y KOTOPHIX HMEIOTCSI BUPTYyaJibHbIe repOapHble o0pasubl. Ha caiiTe mpuBeneHbl TOIBKO TUKOpac-
TYIHE PACTCHUS, KyJIbTyPHbIE BUABI OTCYTCTBYIOT.

OrpoMHYIO pOJib B OpTraHWU3AlMK W3IAHWS caiiTa chirpan 3aciyKeHHBIN nesrens Hayku PO B.A. My-
xuH. [Tocne cmeptu [1.B. KynukoBa ObLTH M37aHBI JBE COBMECTHBIC PabOTHI, MOCBAIICHHBIC (IOPUCTHYC-
CKUM HaxoJkaM Ha Tepputopun Kazaxcrana [24, 25]. [lyOonukyemas paboTa siBIsieTCSl MPOJOKEHUEM 1aH-
HOH TEMBI.

138 BecTHuk KaparaHguHckoro yHuBepcuteTta



¢>nopmcmqecme HaxXo[Ku...

Mamepuanvt u memoowl

HomeHki1aTypa TakCOHOB IPUBEIECHA B COOTBETCTBUH ¢ MEXIyHApOAHBIM MHICKCOM Ha3BaHMH pacTe-
Huii — The Internarional Plant Name Index [26]. Bce Buabl pa3aenceHbl Ha IPYyMIIbl MO (IOPUCTUIECKAM
paiionam. [lanee Buabl uayT Mo andaBUTy B paMKax ceMEHCTB. AKpOHUMBI [ epOapreB NpuBenEH COTIACHO
Index Herbariorum [27].

Pacripenenenne BHIOB BBINOIHEHO COTJIACHO (HIOPHCTHYECKOMY DPAOHMPOBAHUIO, MPEIIOKEHHOMY
H.B. IlaBnoBeiM Bo ¢uiope Kazaxcrana (1956), rue tepputopus Pecriyonuku Kaszaxcran pasnenena Ha 29
¢opuctuyeckux pailoHoB u 7 moxpaiioHoB (cM. puc.): 1. Otporu obmero Ceipra (OTp. 06m. Chipra); 2.
To6onbcko-Umumcknit (To6.-Ummum); 3. Wptemmckuit (Upt.); 4. CemumanatuHackuii 6oposoit (Cemwur.
60p.); 5. Koxuerasckuii (Kokuer.); 6. [Ipukacnuiickuii (ITpukaci.); 6a. bykeesckuii (bykees.); 7. AkTroOWH-
ckuil (AkT100.); 7a. Myromxapsl (Myromxk.); 8. Ombenckuit (Om6.); 9. Typraiickuii (Typr.); 10. 3anagubiii
MenkoconoyHuK (3am. menkocor.); 10a. Ymyray; 11. Boctounsiii menkoconoynuk (Boct. menkocor.); 11a.
Kapxapanuucknii (Kapk.); 12. 3aiicanckmii (3aiic.); 13. CeBepasiii Ycerb-Ypt (CeB. Ye1h-YpT); 13a. by3aun;
136. Manrpinmak (Manrsinut.); 14. Hpuapansckuii (Ilpuapai.); 15. K3pu-Opannckuii (K3.-Opa.); 16. bert-
naknanuackuid (bermakn.); 17. Myrwon-Kymckuit (Mytor-Kywm.); 18. banxam-Anakynbckuii (banx.-Anak.);
19. 1Oxnp1#t Yere-Ypr; 20. K3pur-Kymckmit (K3.-Kym.); 21. Typkecranckmii (Typkect.); 22. Anrait; 23.
Tap0Oararaii (Tap0.); 24. xynrapckuii Anaray (JxyHr. Anaray); 25. Saunmiickuii Kynreit Anaray (3aw.
Kynr. Anar.); 25a. Kermenn-Tepckeit Anaray (Kerm. Tepck. Anar.); 26. Uy-Unuiickue ropst (Uy-Un. ro-
pr1); 27. Kuprusckuit Anaray (Kupr. Anar.); 28. Kaparay (Kapart.); 29. 3ananusrit Tsaas-111ans (3am. TI).

KAPTA ®JIOPUCTUYECKWUX PANOHOB
KA3AXCTAHA
MacuwTa6 1 : 9 000 000

driopUcTUHECKUe paloHbI: YcnoBHbie 0603Ha4YeHHN:
[ 1- Orporn obuwero Chipra B s - Svbenckwii I 135 - Manroiwnak 0 22 anrai = Mopsi U 03epa
2 - Toonbcko-Mummckuis 0 9 - Typratickuit I 14 - Npuapanscimii I 23 - TapGarataii —— Peku
3 - pThILLCKHI - 10 - 3aNajHblit MENKOCONOUHHK - 15 - K3bin-OpAMHCKMI - 24 - [DiyHrapciui Anatay —_— I'Ocy.qa pchEHHble rpaHI/Ilel
4 - CemunanaruHckwit Goposoi [ 10A - Ynyray [ 16-bemnakaanurcknii [ 25 - 3aunuiickuit Kykreit Anatay — AﬂMMHVICI'paTHBH ble rpaHnLbl
5 - KokueTasckuid - 11 - BOCTOUHBIIA MENKOCONOUYHNK - 17 - MyioH-Kymckuit - 25A - KetMeHb-Tepckei Anatay
- 6 - MpuKacnmMiickuii | L1A- KapkapanuHckmii 18 - Banxail-AnakynbCkuil - 26 - Yy-Mnuiickue ropbl
- 6A - ByKeeBCKuit - 12 - 3aifcaHckuii - 19 - HOxHbilA YCTb-YpT | 27 - Kuprusckmii Anatay
- 7 - AKTIOBUHCKMH - 13 - CesepHblit YcTb-¥pT 20 - K3bin-KyMckui - 28 - Kaparay
I 7 - Myronaps: 0 13A- Bysaun I 21 - Typrecranckuii [ 29 - 3ananwbii Tanb-Lans

Pucynok. Kapta diopuctuueckux paionoB Kazaxcrana (mo ®nope Kazaxcrana, 1956) [28] (ABTOp pucyHKa
M.A. Xomnneibek; kapTa-cxema BhImoJiHeHa B iporpamme QGIS)
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Peszynomamul u ux obcyscoenue

Hosvie suowt ons gpnoper Kapamaycxoeo ©@P
Amaryllidaceae J. St.—Hil.

1. Allium caeruleum Pall.: «Ka3zaxcran, FOxHo-Kazaxcranckas o0macts, xpeder CoipmapbuHckuii Ka-
patay, monuHa 0113 rpaHuIbl KapaTayckoro 3amoBeHHKA, B KycTax y pyubs, 2627 VI 2010, I1.B. Kymu-
koB» (SVER). Obmee pacnpoctpanenue Buga: Antail, Kasaxcran, Kupruszus, IOxno-EBpomneiickas Poccus,
Tamxukucran, Y30ekucran, CunbiasaH [29]. Pacnpocrpanenne B PK: 2. To6.-Umum., 4. Cemurn. 6op., 9.
Typr., 10, 11. 3an. u Bocrt. Menkocor., 12. 3aiic., 16. bermakn., 18. banx. —Anak., 24. JIxynar. Anar., 25.
3amn. Anar., 25a. Ketm. Tepck. Anat:, 26. Uy—Wan. ropsr [30].

2. Allium obliquum L.: (Alliaceae) «Pecnyonuka Kazaxcran, IOxno-Ka3zaxcranckas obmacts, xpeber
Cripnapeunckuii Kaparay, nonnna 6mm3 rpanunsl Kaparayckoro 3anoBenauka, 26—27 VI 2010, I1.B. Kymn-
koB» (SVER). Obmee pacnpoctpanenne Buaa: Anraii, Boctouno-EBponeiickas Poccus, Kazaxcran, Kupru-
3ust, KpacHosipck, Monronusi, Pymeraus, KOxxuo-EBponeiickas Poccusi, 3anagnas Cubupb, CunbipsH [29].
Pacmipoctpanenue B PK: 2. To6.-Ummm., 10. 3amn. menkocor., 23. Tap6., 24. [xynr. Anat. [30].

Hoesvie 6udvt 0ns ¢roper Tobon-Huwumckoeo ®P

To6on-Nmumcknii puopucTiueckuii pailoH Ha ceBepe u 3amaje rpanndut ¢ YemsOunckoi, Kypran-
ckoii u OpeHOyprckoir obnactsmu. [IJis HOBBIX BHJOB JaHHOTO paiioHa NMPUBOAMM OMiKaline TOYKH Ha
conpenenbHbIX TeppuTopusix Pd.

Asteraceae Bercht. & J.Presl

3. Psephellus sergii (Klokov) A. L. Ebel.: (Asteraceac) «Kazaxcran, Kycranaiickas ob6nacts, moc.
BrnagumupoBka, necocrens, 19 VI 1998, Hazapenko» (SVER). O6mmee pacnpoctpanenne Buaa: Anraii, Ka-
3axcraH, 3anamgHas Cubups [29]. Pacnpoctpanenue B PK: 11. Boct. Menkocom. (?7), 22. Anraii [30]. biu-
JKalIne TOYKU Ha conpeneiabHbIX Tepputopusx PD: OpenOyprckas oonacts—I yoepaunckue ropsi [18].

Brassicaceae Burnett

4. Matthiola superba Conti: «Kazaxcran, Kycranatickas obiacts, 6113 HaypayMckoro 3amoBeqHHKa,
okpecTHOCTH oC. Tepcek Aymuekonbckoro (Cemuo3zeproro) paitona, 18 VI 2010, I1.B. Kymukos» (SVER).
O6wiee pacnpoctpanenue Buna: Kasaxcran, Kpacnosapck, Cunbuzsa [29]. Pacnipoctpanenue B PK: 3. Upr.,
9. Typr., 10. 3an. menkocorn., 11a. Kapk., 12. 3aiic., 15. K3.—Opga., 18. banx.—Anak., 21. Typkecr., 28. Ka-
pat. [31]. bmkaiimue Touku Ha compenenbHbIx Tepputopusix PO: OpenOyprckas obnacts—1oc. HoBopya-
Hb1i [alickoro paitona [18].

Caryophyllaceae Juss.

5. Silene tatarica (L.) Pers.: «Kazaxcran, Kycranaiickas obmacts, okp. r. Kocranaii, VI 1984, 10.B.
ITepexorun» (SVER). O6mee pactnpoctpanenue Buaa: [Ipubantuka, bemapycs, llearpansHo-EBpomneiickas
Poccus, Boctouno-EBponeiickas Poccusi, ®unnsuaus, ['epmanus, Kazaxcran, Ceepo-EBpomneiickas Poc-
cus, Hopserus, [lomema, FOxuo-EBponeiickas Poccust, Ykpaunna, 3anagaas Cubups [29]. Pactipoctpanenue
B PK: 3. Upr., 6. [Ipuxacm., 7. AkTi00. [32]. bimxkaiiiie Touku Ha CONPEACIBbHBIX TeppuTopusix PO: Open-
Oyprckast o0nactb—by3ynykckuit paiton (Z.N. Ryabinina, M.S. Knyazev, 2009).

Cyperaceae Juss.

6. Schoenoplectus lacustris subsp. hippolyti (V.1. Krecz.) Kukkonen: (= Scirpus hippolyti V. Krecz.)
«Kazaxcran, Kycranaiickas obxacth, YOaranckuii (ANThIHCApUHCKHI) paiioH, mpaBblidi Oeper p. YOaraw,
KaMBIIIOBO-0cokoBasi acconuanusi, VI 1997, FO.B. Ilepexorun» (SVER). Obmiee pacnpoctpaHeHne Bua:
Adranucran, Anrait, Amyp, bypstus, Learpansao-EBponeiickas Poccust, Unra, Manus, Upan, Kazaxcran,
Xabaposck, Kupruzus, Kpacnosipck, Kpeim, Monronus, Cesepusiii KaBkas, Ilakucran, IIpumopse, Caxa-
s, KOxHo-EBponeiickas Poccus, Tamkukucran, 3akaBkasbe, TypkMeHucTan, TriBa, Y30ekucraH, 3anaj-
Hele ['umanan, 3anagaas Cubups [29]. Pactipoctpanenue B PK: 1. Otp. o6mr. Ceiprta, 6. [Ipukacr., 13a. by-
3aum, 136. Manremur., 28. Kapart., 29. 3an. TIL [30]. bawxkaiiniie ToYky Ha CONpeneabHBIX TEPPUTOPHIX
P®: Kypranckas obnacte—c. Kypran MokpoycoBckoro paiiona [33].
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Onagraceae Juss.

7. Epilobium tetragonum L.: «Ka3axcran, okpectHoctu r. KycraHaii, paiion aspomnopra, jayr, 05 VII
1988, U. Yepnsrix, T. ®enoposa, B. CamconoBuu» (SVER). O6miee pacupocrpanenue Buja: Andanusi, Au-
xKup, Anrtaid, ABctpusi, A3opckue ocTpoBa, baneapckue octpoBa, ctpansl bantuu, benapycs, benbrus, boi-
rapusi, Kanapckue octpoBa, Karnckue npoBunuuu, llentpansno-EBponerickas Poccust, Kopcuka, Kunp, Ye-
xocioBakud, anua, Bocrouno-Orelickue octpoBa, Boctouno-EBponetickas Poccust, @unnsangaus, Opan-
uus, I'epmanus, BenukoOpuranus, ['penns, Benrpus, WUpan, Upnannus, Uranus, Kazaxcran, Kuprusus,
Kpacuosipck, Kpur, KBazymy-Haran, JIlusan-Cupus, Jlecoro, Manetipa, Mapokko, Hunepnanael, CeBepHBIi
Kaskasz, Ilanectuna, Ilonsma, [Topryranus, Pymsinus, Capaunud, Cuus, FOxuao-EBponetickas Pocens,
Ucnanus, UIsenus, IIseitnapus, Tamxkukucran, 3akaBkasse, Tynuc, Typuus, TypkMmenucran, YkpauHa,
VY36ekucran, 3anagnaeie ' nmanan, 3anannas Cubups, FOrocnasus [29]. Pacnipoctpanenue B PK: 3. Hpr., 4.
Cemur. 6op., 6. Ilpukacm., 7. AkTi00., 7a. Myromxk., 8. Om0., 11. Boct. menkocomn., 11a. Kapk., 12. 3aiic.,
14. Ilpuapan., 17. Myron—kym., 18. banx. —Anak., 21. Typkecr., 22. Antaii, 24. xyHr. Anar., 25. 3au.
Kynr. Anart., 26. Uy-Wn. ropsl, 29. 3an. TIII. [35]. bawkaiiiiue TOYKH HA CONPENETbHBIX TeppUTOpusix PO:
YensOnunckas obnactb—cce. Kymesuun, Bapna (P. V. Kulikov, 2005); OperOyprckasi 001acTb—AKOYIaKCKHM,
Byrypycnanckuii u KyBannpeikckuit paitonst [18].

Poaceae Barnhart

8. Bromus squarrosus L.: «Kazaxcras, okp. r. Kycranaii, motima peku Tobom, VI 1996, FO.B. Ilepexo-
rue» (SVER). Ob6mee pacrpoctpanenue Buga: Anbdanus, Amnkup, Antaii, ABctpus, baieapckue octposa,
Bonrapus, LlenrpansHo-EBponeiickas Poccus, Cesepo-LlenTpansusiit Kutait, Kump, Yexocnosakus, Boc-
touHo-EBpornelickas Poccusi, @panuust, I'penusi, Benrpus, Upan, Upak, Uranusa, Kazaxcran, Kuprusus,
Kpacuosipck, Kpur, Kpeiv, JIuBan-Cupust, Monronmsi, Mapokko, CeBepubrit KaBka3, CeBepo-3anannas EB-
pomna, Ilanectuna, Pymeraus, KOxxuno-EBpomnetickast Poccust, Ucnanus, [Iseiinapus, Tamkukucran, 3akaBka-
3be, Tynuc, Typuusa, Typkmenucran, Ykpauna, 3amagHas Cubupb, CunbipsH, FOrocnasus [29]. Pacmpo-
crpanenne B PK: 6. Ilpukacm., 7. AxTi00., 7a. Myromxk., 8. Om6., 9. Typr., 10. 3an. menkocomn., 10a. Yayray,
11. Boct. menkocor., 11a. Kapk., 15. K3.—Opna., 17. Myroa—kym., 22. Antaii, 23. Tap6., 24. JIxysr. Anar.,
25. 3aun. Anar., 28. Kapar., 29. 3an. TILL. [28]. banxaiimme TOYKH Ha COMpeNenbHbIX TeppuTopusax Pd:
Uensbunackas obOnactb—bpenunackuii, Kmsunsckuii n Kapramunckuit paiionsr [19]; OpenOyprckas o0-
J1aCTh — OOBIKHOBEHHO, 110 Beeit obmacTu [18].

9. Bromus arvensis L.: «KazaxcraHn, okp. r. Kycranaii, noiima peku To0oi, VI 1996, 10.B. Ilepexxornn»
(SVER). O6miee pacmpoctpanenue Buna: Andanus, bameapckue octpoBa, bomrapus, Kump, BoctouHo-
Oretickue octpoBa, @panmus, ['perust, Bearpus, Upan, Utammsa, Kput, JIuBan-Cupus, Cesepuniii Kakas,
Pymbrans, Ucnanus, 3akaBkasbe, Typuwsi, Yikpauna, FOrocnasus [29]. Pacnpoctpanenue B PK: B crmcke
¢nopsr Kazaxcrana mo C.A. AGxynuHo# [1] Bug oTcyTcTBYyeT. bimkaiinme TOUKH Ha CONPEAEIbHBIX TEPPH-
topusix P®: Yensbmnackas odmactb—tioc. Kpyrosipckuit JI. B. PszanoBa CHPU [19]; OpenOyprckast 00-
JIACTh — CIOPATUIECKH BO BCeX paiionax 18].

Salicaceae Mirb.

10. Salix vinogradovii A.Skvorts. (Salicaceae) «Ka3zaxcran, Kycranaiickas o6macts, Kycranaiickuii p-
H, BIaxHBIHA oBpar B 500 M BocTouHee arpobunoctaniuu (Kycranaiickoro rocyausepcutera), VI 1997, 10.B.
[epexxorun». Obmee pacnpocrpanenue Buaa: LlenrpansHo-EBponetickas Poccus, Bocrouno-Espornetickas
Poccus, Kazaxcran, IOxHo-EBponeiickas Poccus, Ykpauna [29]. Pacnpoctpanenue B PK: Bun orcyrcrByer
Bo «®Dmnope Kazaxcrana», Ho umeercs B C.A. AOxynuHoii [1]. Bimkaiimue Touku Ha COTpeNeIbHBIX TEPPHU-
topusix P®: UensObunckas obnactb—bpeaunckuii, Kusunsckuii, Bapuenckuii, Kapranuackuii p—Hbl O pekH
Vit [1]; OpenOyprckast o6nacth — 00BIUEH B FOKHBIX paiionax [18]; Kypranckas o01acTe — BOCTOYHBIN
mpenen pacrnpocrpaneHus B FOxuoM 3aypanbe mpoxoaut mo pexe Tobour [34].

Hoeutii 610 ons proper Imbenckozo P
Amaryllidaceae J. St.—Hil.

11. Allium strictum Schrad.: «Ka3axcran, AkTioOuHcKas obnacte, Antait-bateip, 25 V 2009, I1.B. Ky-
mukoB» (SVER). Obmee pacupoctpanenne Buma: Anraid, ABctpus, bypsarus, LlerrpansHo-EBpomeiickas
Poccust, Uura, Yexocnosakus, Bocrouno-Esponeiickas Poccus, @pannus, 'epmanus, Baytpennsas MoHro-
nmus, Upkyrck, Urtanus, Kazaxcran, Kuprusus, Kpacnospck, Mounronus, Cesepo-EBponeiickas Poccusi,
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[onpma, FOxno-EBponeiickas Poccus, lsetinapus, Tysa, Ykpauna, 3anagnas Cubups, Axytus [29]. Pac-
mpoctpanenue B PK: 18. banx.-Anak., 23. Tap6., 24. Jlxynr. Anar., 25. 3ann. Anar. [30]

Hoegvle suovt 015 ghnopet FOxcno-Ycemiopmerkozo P
Asparagaceae Juss.

12. Asparagus breslerianus Schult. et Schult. f.: «Kasaxcran, Manrucrayckas 0061acTh, mwiato Y CTIOPT,
YcTIopTCKHiA TOCYIapCTBEHHBIN 3an0BeTHUK, Kojoaen Kokycem 43°10" c. mr.; 54°53' 8. a. 11 V 2009, 11.B.
Kynukos» (SVER). O6uiee pacnpoctpanenue Buna: Adranucran, Cesepo-Lientpanbubiii Kuraii, BHyTpeH-
Hast Monronus, Upan, Kazaxcran, Mounromnusi, Cesepubiit KaBkas, [lakucran, Hunxait, Tamxukucran, 3a-
KaBKasbe, Typkmenucran, Y30ekuctan, CunpipaH [29]. Pacnpoctpanenue B PK: 6. Ilpukacm., 8. Om0., 9.
Typr., 13. CeB. Ycrp-YpT, 13a. by3aun, 14. [Ipuapain., 15. K3.-Opx., 16. bernakn., 18. banx.-Anak., 20. K3.-
Kywm [30].

Asteraceae Bercht. & J.Presl

13. Amberboa nana (Boiss.) lljin: «Ka3zaxcran, Manrucrayckast 00:1acTb, KapakussHCKHiA paiioH, I1aTo
Yeriopt, kKopoH KeHabipau Y CTIOPTCKOro 3aloBeIHUKA, TOTHOXKUE KaMEHHOTO cKiloHa 42°57' ¢. m1.; 54°41'
B. 1. 27-29 IV 2009, I1.B. Kynukos» (SVER). O61ee pacrpocrpanenue Bujaa: MpaH, 3akaBkasbe, Y30eku-
cral [29]. Pactipoctpanenue B PK: 13. Yers-Ypt, 13 6. Manrsiwt. [35].

14. Amberboa turanica Iljin: «Ka3axcran, Manrucrayckas obnacts, KapakusHckuil paiton, Ycriopt-
CKUH TOC. 3amoBenHuk, 0ym3 komomia Kokycem 43°10' ¢. mr; 54°53" B. n. 11 V 2009, I1.B. Kymnukoy»
(SVER). O6iee pacnpoctpanenue Buaa: Adranucrad, Upan, Kazaxcran, Kupruscran, [Takucran, Tamku-
KHCTaH, 3akaBKasbe, TypkMeHucTaH, Y30ekucraHn, CunpiasH [29]. Pacpoctpanenue B PK: 6. [Ipukacr., 8.
OM6., 9. Typr., 12. 3aiic., 13. VYcrp-Ypr, 14. [puapan., 15. K3.-Opxa., 16. bernakn., 17. Myton-Kym, 18.
Banx.-Anak., 20. K3.-Kym., 24. Jxynr. Anar., 26. Uy-Wi. ropsl, 28. Kapar. [36].

Boraginaceae Juss.

15. Arnebia decumbens (Vent.) Coss. et Kralik: «Ka3zaxcran, Manrucrayckass 0o0i1acTb, miaro YcrT-
Vpr, xomoaen Capcopka, mecku, y poaauka 42°42' ¢. ur.; 54°06' 8. 1. 26 1V 2009, I1.B. Kymukos» (SVER).
Obmee pacnpoctpanenne Buzpa: Adranuctan, Askup, Antail, Kanapckue ocrtpoBa, LlentpanbHo-
Emponeiickas Poccusi, Erunet, crpansl [lepcuackoro 3amusa, Upan, Upak, Kazaxcran, Kuprusus, Kyse#r,
Jlusau-Cupus, JIusus, Monronus, Mapokko, CeBepnsiii KaBkas, Oman, [Takuctan, [Tanmectuna, CaymnoBckas
ApaBus, Cunaii, FOxxno-EBponeiickas Poccus, Tamxukucran, 3akaBkasbe, TyHuc, Typuus, TypkMmenucras,
V36ekucran, Cunablaan [29]. Pacnpoctpanenune B PK: 6. Ilpukacm., 8. OM6., 9. Typr., 10a. Yuyray, 12.
3aiic., 13. CeB. Ycrb—Yprt, 13 6. Manrsmut., 14. Ipuapai., 15. Kn.—Opa., 16. bernakna., 17. MytoH-Kym.,
18. banx.-Anak., 23. Tap0., 24. Jxynr. Anar., 25. 3aun. Kynr. Anar., 26. Uy-Un. ropst, 28. Kapart., 29. 3ar.
TIL [36].

Brassicaceae Burnett

16. Alyssum dasycarpum Stephan ex Willd.: «Kasaxcran, Manrucrayckas o6macts, KapakusHckuit
paiioH, OKpeCTHOCTH Y CTIOPTCKOTO 3allOBEHNKA, 3uMOBbe Kusuncuuurup, 42°49’ c. m.; 54°07' B. 0. 25-26
IV 2009, I1.B. Kynmukos» (SVER). O6mee pacnpocrpanenne Buna: Adranucran, Antaid, Upan, Upak, Ka-
3axcraH, Kuprmsus, Jlusan-Cupus, Ilakucran, [lamectuna, HOxxno-EBporetickas Poccus, Tamkukucras,
3akaBkasne, Typrus, Typkmenucran, Y30ekucran, CunbiasH [29]. Pacnpocrpanenue B PK: 6. [Ipukacr., 7.
AKkT100., 8. OM0., 9. Typr., 10. 3amn. menkocon., 12. 3aiic., 136. Manrsmut., 14. [Ipuapan., 16. bernakn., 17.
Myton-Kym., 18. banx.-Anak., 23. Tap0., 24. [xynr. Anart., 25. 3aun. Kynr. Anar., 26. Uy-Wn. Topsr, 27.
Kupr. Anar., 28. Kapar., 29. 3an. TIII [35].

Hannoe uccneoosanue unancuposanocs Komumemom nayxu Munucmepcmea nayku u gvicuie2o oopa-
soeanust Pecnyonuxu Kazaxcman (Ilpoepamma BR18574125 «Usyuenue cospemenno2o cocmosinus 6u008020
pasHoobpazus cocyoucmsix pacmenuii Kazaxcmana ¢ ucnonv3oeanuem co8peMeHHbIX Memo008 OOMAaHUKU,
MONEKYNAPHOU 2enemuru u ouourgopmamuxuy, 2023-2024 22.). Asmoper barazooapam B.A. Myxuna 3a no-
mouww 6 cozoanuu catima «Flora of the Uraly, a maxowce M.C. Kuszesa u E.A. Illyposy 3a neoyenumyio no-
Mowp 6 onpedeneruu maxconos. M.A. Konowibexa 3a noocomosxy Kapma-cxemuvl gpnopucmuueckux paii-
onoe Kazaxcmana, na ocnose ghropucmuuecroeo pationuposanus 6o @nope Kazaxcmana.
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Ka3zakcran aymarbIHAaFbl QJIOPUCTHKAIBIK 0JI7KAJIAP

OciMzikTep MeH JjKaHyapiap SKOJOTHICHl WHCTHTYTHIHBIH TrepOapuitin (SVER) 3eprrey OapbickiHma
Ka3zakcranHbIH xekenered (uopucTukansik ayaannapsl (PA) yuin 6ypeiH Oaiikanmaran 10 TykbiMHaH 12
yprnakka »artatelH eciMaikrepaiy 16 Typi anbikranael: Kapatay @A — 2 1yp (Allium caeruleum xone A.
obliquum), EM61 ®A — 1 typ (Allium strictum), OHTYCTiK YcTipt DA — 5 1Yp (Alyssum dasycarpum,
Amberboa nana, Amberboa turanica, Arnebia decumbens scane Asparagus breslerianus) xone To6buT-Ecin
DA — 8 1yp (Bromus arvensis, B. squarrosus, Epilobium tetragonum, Matthiola superba, Psephellus sergii,
Salix vinogradovii, Schoenoplectus hippolyti xone Silene tatarica). Tabbutran eciMaikTep apacsiHIa Bromus
arvensis Kasakcras ¢iopacs! YIIIiH jkaHa Typ O0JbIn caHanasl. AJbIHFaH HOTHKeep KazakcraH dopachiH-
Jla KeNTIpUIreH TYpIIepAiH Tapaybl Typajbl Kojiia 6ap TYCIHIKTep i alTapibIKTail KeHeHTe .

Kinm co30ep. ¢nopara KOChIMINIA, OpHAJIACKAH JKEPi Typajbl MATIMETTEpP, (IOPUCTUKANIBIK ayaaHaap, Ta-
MBIPJIBI OCIMIIKTEpAIH Typiepi, A3usi.

Yu.V. Perezhogin, O.V. Borodulina, N.G. Erokhin, S.A. Kubentaev
Floral finds on the territory of Kazakhstan

In the process of studying the Herbarium of the Institute of Plant and Animal Ecology (SVER), 16 plant spe-
cies belonging to 12 genera from 10 families that were not previously noted for certain floristic regions (FR)
of Kazakhstan were identified: Karatau FR — 2 species (4/lium caeruleum and A. obliquum), Emben FR —
1 species (Allium strictum), South Ustyurt FR — 5 species (Alyssum dasycarpum, Amberboa nana, Amberboa
turanica, Arnebia decumbens and Asparagus breslerianus) and Tobol-Ishim FR — 8 species (Bromus
arvensis, B. squarrosus, Epilobium tetragonum, Matthiola superba, Psephellus sergii, Salix vinogradovii,
Schoenoplectus hippolyti and Silene tatarica). Among the finds, Bromus arvensis is a new species for the flo-
ra of Kazakhstan. The results obtained significantly expand the existing understanding of the distribution of
these species in the flora of Kazakhstan.

Keywords: addition to flora, location information, floristic areas, vascular plant species, Asia.
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EcTecTBeHHO-HCTOpHYECKHE NMPEINOCHIIKY NMpoMbIcia caiirakos B Kazaxcrane

YuCcneHHOCTh caiirakoB Ka3aXCTaHCKOW ypanbCKOW IpyHNUpOBKH, obuTaromeil B Bonro-YpaasckoM Mexy-
peube, B 2022 romy Bo3pocia 10 pekopaHbiXx 801 Thic. 3K3eMIUIIpOB. MecTHbIe (epMepsl YTBEPIKAAIOT O
CHJIBHEHIINX MOTPaBax 3TUMHU XKUBOTHBIMU CEITbCKOXO3AHCTBEHHBIX MONEi M MacTOMII 1 TPeOyIOT HCKYCCT-
BEHHOTO COKpAIIEHUS IMOTOJOBbA. B TO *e BpeMs MPpHPOLOOXpaHHBIE OPraHH3AIMN MpeIaraloT UX Jalb-
Helnryro oxpaHy. B pabote mpoBenen aHanm3 IuTepaTypHBIX MaT€pHaJOB M IOJNyYEHHBIX paHee COOCTBEH-
HBIX Pe3yJIbTaTOB MO CONPSDKEHHOMY M3yUCHHUIO JUHAMUKY YHCICHHOCTH CaliTaKoB M NX BECEHHEH MacCcOBOH
rudear ¢ 0COOEHHOCTSIMU M3MEHEHHUS NIPUPOJHO-KINMATHYECKUX YCIOBHH perroHa. [IpoMBIIUIeHHBIH po-
MBICeJ ypaJIbCKON IPYNIIUPOBKY calirakoB Hadascs B 1954 rogy u ¢ nepepbiBaMu pojpospkancs 10 1994 ro-
na. MHbIME cnoBaMy, 100bIYa carakoB MPEACTaBIsIa cO00i B 3TO BpeMs OOBIYHOE PETYJISTOPHOE MEpo-
npusTHe. 3aTeM HACTYNHJ JONTOBPEMEHHBIH MepHoa AENpPEecCHU MX YHCIEHHOCTH, KOTOPBIN CBA3alU C He-
YMEpPEHHBIM OTCTPETIOM M OpakoHbepcTBOM. [lokazaHo, 4TO BONMHOOOpa3Has JHHAMUKA YHCICHHOCTH IIOIY-
JSIIUM CaliTakoB MOJHOCTBIO 3aBUCHUT OT MPOIYKTHBHOCTH TPABOCTOSI X OOBOJHEHHOCTH MECT MX OOMTaHHS.
I'myGoxast 1 IpoOIDKUTENbHAS IETIPECCHS B YNCICHHOCTH JKMBOTHBIX B 2000-X Toax BO3HHKIIA B Pe3yibTa-
TE€ CHJIBHOTO COKPAIIEHHs MECT BOJAOIOA, TAK KaK B 3TOT MEPHOJ M3-3a 14-TeTHEro OTCYTCTBUS IIOBEPXHOCT-
HOTO CTOKa BECEHHUX TallbIX BOJ B MECTHYIO THIpOrpaduiecKyro ceTh MPOU3OIIIO MOBCEMECTHOE BBICHIXA-
HHUE TPYJIOB U cop, oOMeneHue o3ep u pek. Jlump B 2010-2011 rogax Havamock HOBOE MOMOJIHEHHE OTKPbI-
TBIX BOZOEMOB TaJbIMU BOJAMH, U ¢ TeX nop 10 2022 roga oHKM HUKOTJa He nepecbixanu. FIMeHHo B 3TO Bpe-
MsI Ha4aJIOCh UHTEHCUBHOE IPUPALIEHUE YUCIICHHOCTHU IIOI'0JIOBBA Ccalraxkos. npOaHaJ'[I/ISI/IpOBaHbl IPUINHBI
BECEHHEH MEePHOANYECKON MacCOBOW M30MpaTeIbHON rubdenu caiirakos. [loka3aHo, YTO MPUYMHON 3TOTO SIB-
JIeHHs1 MOXKeT ObITh He3apa3Has 00JIe3Hb — THUMITaHUS, KOTOPas HACHTH(PHUIUPYETCS] CKOPOTEYHOCTHIO 3a00-
JIeBaHMS, YTO OOBICHSET ee M30MpaTeNbHBII XapakTep (THOHYT, B OCHOBHOM, MAJOIIOJBIKHEIE POJIUBIINE
caMku). TUMIaHus, MO-BUIMMOMY, MOXKET CIy>KHTh TPHUITEPHBIM MEXaHMU3MOM 3aIlyCKa APYTHX BTOPOCTE-
TIEHHBIX 0OJIe3HEH B OpraHU3Max *KMBOTHBIX, B TOM YHCJIe KOHTarHO3HOrO HacTepesuie3a, KOTOPBIi ITOCTOsH-
HO PEruCTPUPYIOT Y TOTHUOIINX KUBOTHBIX. [10rooBbe JKMBOTHBIX IIOCIIE MAaCCOBOTO BECEHHETO Iajiexa caii-
IaKOB BOCCTAHABJIMBAETCS Yepe3 HECKOJBKO JIET 10 MPEXKHEro YPOBHS M3-3a BBICOKOI IJIOAOBUTOCTH KaK B
nepuoabl ACNPECCUN, TaK U BBICOKOM YMCJICHHOCTH. HoaTomy HET HUKAKUX OCHOBAHUM JJI1 OTMEHBI IIPO-
MBICJIa CTOJIb IEHHOTO CaMOBO300HOBIIIEMOTO PECypca C y4eTOM JHHAMUKH €r0 YHCICHHOCTH 10| BIUSHHEM
HNPUPOAHO-KIMMATHIECKHUX YCIOBUH.

Kniouesvie cnosa: caifraku, ypaibckas IpyHIHpPOBKa, JTHHAMHMKA YHUCICHHOCTH, KOpMOBas 06a3a, 0OBOJHEH-
HOCTb TEPPUTOPUH, BECCHHSS THOCITb, THMITAaHHS, IPOMBICET )KUBOTHBIX.

Bseoenue

Ha Teppuropun Kazaxcrana HameTHiach TeHISHINS K pe3KOMY YBEITHUEHUIO YHCICHHOCTH TTOMYJISAIHH
caiirakoB (Saiga tatarica L.), 0cOOEHHO ypaJIbCKOW TPYIITHPOBKH, KOTOpas MUTPHUPYET B Tpenenax Bomxk-
CKO- Y pabCKOTro MeXaypedbs. B aToif rpynmupoBke B 2022 roxy HacuuTeiBasiock 6osee 801 Toic. romos [1].
Takoe siBJIEHHE BBI3BAJIO MPOTUBOPCUYMBBIC UCKYCCHU MEXKAY MPUPOJOOXPAHHBIMU CTPYKTYPAMU M MECT-
HBIM HacCeJIEHWeM, KOTOpBIE YTBEP)KJAIOT O CYIIECTBEHHBIX IOTPaBax CalWTaKaMH CEeIbCKOXO3SHCTBEHHBIX
noniei 1 mactounl. C 0THOH CTOPOHBI, PEAJIaraeTcs MPOAOIKATh OXPaHHbIE MEPOIPUSITHS H3-3a OMACeHUs
MOBTOPEHHS UTUTEJILHOTO MEPUOJIA AETIPECCUN M MEJIEHHOI'0 BOCCTAHOBJICHUS! YHCICHHOCTH, KaKk B 2000-¢
TOJIBI, C APYToil — (pepMepbl TPEOYIOT CHIIBHOTO COKPAIIEHUS! YHCIEHHOCTH JKUBOTHBIX. ClIeIyeT OTMETHTb,
YTO CEIbCKOXO3SICTBEHHBIE MPOM3BOIUTENN paHee Takke TPeOOBaM COKPAIICHHS TOTOJOBbI CalTakoB B
rofbl C ropas3fo Ooyiee HU3KOH YHCIEHHOCThIO [2—4]. BripoueM, Ha COBpeMEHHOM 3Tarie He0OX0IUMOCTb HC-
KYCCTBEHHOH PETYJISIINHN YUCICHHOCTH CaliTaKoB HE CTABUTCS IOJI COMHEHHUE, OJTHAKO JI0 CHX IOp HET 00oc-
HOBaHHBIX MPEUIOKEHUH 110 ONTHMAaJIHLHOMY PEIISHHIO JaHHOH mpoOieMsl. [lpn 3ToM n3BecTHO, 4TO paHee
mpoMeicen ocymiecTBasuicad B 1954—1998 roasl B nmeprop! BHICOKON YMCIEHHOCTH C yY€TOM MPOTHO3a MpHU-
ponHbIX pecypcoB [4—8]. Hcmonp3oBaHHE CTOJL IEHHOIO CaMOBO300OHOBISIONIETOCS OMOIIOTUYECKOTO pe-
cypca B IPOMBIIUIEHHBIX MaclITadax MpeJICTaBIIeTCs BITOJHE OOOCHOBAaHHBIM M HEOOXOIUMBIM Ha TOCYyaap-
CTBEHHOM YPOBHE JIJIsl yIYUIIEHHUs POJJOBOJILCTBEHHON MPOrpaMMBbl CTPaHbI, TaK KaK MPOAYKTUBHOCTb T10-
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TOJIOBBS CAWTaKOB CPABHSUIACH C OOIIEH PErHOHANLHON MPOTYKTHBHOCTBIO MEITKOTO POraToro ckoTa (oBell U
KO3).

Hamra nenp — npeacTaBUTh €CTECTBEHHO-UCTOPUYECKOE 00O0OIICHNE Pe3yIbTaTOB U3YyYCHUS YHCIICH-
HOCTH CaiirakoB ypaJbCKOW TPYIITHUPOBKH JJIsl BHISBICHUS U O0OOCHOBAHMS AITOPUTMA ONTUMAIBHOTO, KO-
JIOTHYECKH OE3BPEIHOr0 UCIOJIb30BAHHUS M JOCTOBEPHOTO ITPEYMHOMXKEHHSI TIOTOJIOBBS CAHTaKOB.

Mamepuanvt u Memoouvl

OOBEKTOM HCCIICJIOBAHUHN SIBIISIETCS ypayibCKasl TPYINIMPOBKA CAlrakoB, OOUTAIOIIas B MEXKIypedbe
Bonru n Ypana. Paiion uccienoBaHus pacmoyiokeH B mpenenax [Ipukacnuiickoi Hu3MeHHocTH. Hanboms-
LIYIO TJIONIA/Ib 3aHUMaeT MOPCKas aKKyMYJIITUBHAs paBHHHA, TNIOCKAs TTIOBEPXHOCTh KOTOPOH XapaKTepusy-
€TCsl JOBOJIBHO HanmuuueM o3epHbiX reocucteM (Kumu u Ynken Ty3nbr Capkbul, Banbiktel Capkbll U T.11.).
3/1ech pacmoioKeHbI MepeceKanIue paBHUHY HoiauHbl pek CapbioseH, Kapaozen, Ampliozex. HanGombimas
NIyOrMHA BEPTHKAIBHOTO PacwWICHEHHUS B CEBEpO-3alaIHON YacTH — B OacceitHe p. Amsrosek [9].

Jns xnumata perruoHa XapakTepHBI pe3Kash KOHTMHEHTAJIbHOCTh U 3aCYIUIMBOCTh, MAaTEPUKOBBINA pe-
JKUM TeMITepaTypbl ¥ CHJIBHBIE BETpa, HEJOCTAaTOYHOE KOJIMYECTBO aTMOC(HEPHBIX OCA/IKOB IPH BBICOKOH HC-
MapsieMOCTH.

3emenbHbId Qony 3ananHo-Kasaxcranckoi obmactu B 2021 roay cocrapiser 15 133,9 Thic. ra, B TOM
yuciie KopMoBble yroaps 12 307,2 Teic. ra, wim 81% teppuropuun obmactu [10]. B nanHoMm mccnemoBanuu
Hac UHTepecyeT TeppuTopusa Bonro-Ypanbckoro Mexxaypeuss B mpeaenax 3anaaHo-KazaxcraHCKod U AThI-
payckoii o0macteil, KoTopas sSBJIsIeTCS MECTOOOWTaHHEM YpPaJbCKOW IPYNIHMPOBKHU caiirakoB. PaiioH ucce-
JIOBaHUsI OOraT MacTOUIIHBIMA U CCHOKOCHBIMU CEIbCKOXO03SHUCTBECHHBIMH yTOAbsIMHU. [Ipy 3TOM, Kak moka-
3BIBAIOT HEKOTOphIe nccienoBanus [11, 12], obmias nerpaganus eCTECTBEHHBIX KOPMOBBIX YTOAWUN U OIMyC-
TBHIHMBaHUE 3eMeNb XapaKTEepHO i1 KOpMOBBIX yrojaui bokeropauHckoro, Kazranosckoro, KanraanHckoro
paiionoB 3ananno-Kazaxcranckoi obmactu. Takxe B KypMaHrasuHckoM paiioHe AThIpayckoit o0iacTu Ha-
cunthiBaercs 0,63 MIH ra gAerpagupoBaHHbIX nactOum, B McaTaiickom — (0,9 MJIH Ta, HIIM COOTBETCTBEHHO
50 u 63 % ot obmieit uromany [13]. Ilo uccnemoBanmsam M.OK. MaxamberoBa [14], Ha cerogHsAmHUN 1eHB
OCTaTOYHas Jerpananus Bcrpedaercs B meckax Haperakym Ha mmomanu 30 %.

OCHOBHBIMH IPUYKMHAMU JIETPAJAUU KOPMOBBIX YTOAUM MOTYIMYCTHIHHON U MMyCTBIHHOMN 30H SIBIIAIOTCS
YBEJIMYEHHE TTOTOJIOBBS CKOTa M, COOTBETCTBEHHO, HATPY3KU HA EAMHUITY TUIOMAJAN U HE PETYIUPYEMBIH I1e-
PEroH cKoTa. DTH JaHHbIe MOJATBEPKIAOTCS WHPOpMAIeld AUCTAHIMOHHOTO 30HIUPOBAHUS M TeOMH(OP-
MaIMOHHOTO MOJIEIMPOBAHUS MO OMNPEACNCHUIO CTENEeHH JAerpagaluyd KopMoBbIXx yroauil [15-18]. Paiion
0o0WTaHMs CalTaKOB ypaIbCKOW MOIYJIALMY 110 3TUM JaHHBIM SBIISIETCS HanOoJee JerpagupOBaHHBIM.

B mpenenax Bosro-Ypaibckoro Mexaypeubsi OTMEUaeTCsa Meperpy3ka KOPMOBBIX YIOJAWM B CBSI3U C
KpPYTJIOTOJMYHBIM BBIIIACOM, IPUBOALINM K JAETPaJallMOHHBIM IIpoIieccaM BOIHM3H 2—5-KUIOMETPOBON 30HBI
BOKpPYT HACEJEHHBIX IYHKTOB, CTOHOMII CKOTOBOAOB M MECT BOAOINOS, OTCYTCTBHE HAacTOMIIE0O0pOTOB U
OTapHOTO TEpPEeMEIICHHs CKOTa Ha oTmajeHHble mactoumia [9, 11, 13, 15]. DTu Harpy3ku BIUAIOT Ha OWO-
MPOAYKTHBHOCTh M (PIIOPUCTUYECKUN COCTAB TPABOCTOSI, IPUBOAT K OO0 M TOSIBJICHUIO BETPOBOW 3PO3UU
MOYB ceifuac u B Oy rymiem.

B Hacrosimee BpeMs TOMHHUPYIOT MeNKHe depMepckue xo3sicTa [19], y KOTOPBIX MMeeTcs JOCTYII
JUIIb K OTpaHIMYeHHON MacTOMITHON IIIomaay BOIM3M ¢ HACEICHHBIMH ITyHKTaMu. B To ke Bpemsi nmeeTcs
HEKOTOPOE KOJMYECTBO XO3SAUCTB C KPYHMHBIMU MACTOWIIHBIMH IUIOIIAISIMH, KOTOPbIE HE UCHOJIB3YIOTCS B
nonHoi mMepe [20]. UpeaMepHBlIii BhIIac CKOTa BOKPYT HACEJIEHHBIX IyHKTOB CBSI3aH C TEM, YTO MEJKUE Ba-
JeNbIBI OOBIYHO HE MOTYT CE30HHO MHUTPHPOBATH HA OTJAJIEHHBIC MTACTOMINA H3-32 CTOMMOCTH TPAHCIIOPTA,
OTCYTCTBHA pabodeil CHIIBI, IIJI0X0 00CITyKHBaeMbIX Jopor H T. A. [20]. D10, B CBOIO o4epe/ib, OTPHULIATENHHO
CKa3bIBAaETCS Ha COCTOSHUM MacTOWI BOKPYT kwibd [21, 22]. B 3anagno-Kazaxcranckoit o0macTi mMeeTcst
3 720,7 ThIc. ra 3emens 3amnaca (18 % oT Bcell uomanu TeppuTOpun), OOJBIIAs YaCTh KOTOPHIX TEOpETHYE-
CK{ JOCTYIIHA JJIS apeHIbl U MOXeT OBITh MCHOJb30BaHA IS BbINaca KUBOTHBIX. OHAKO 3TH rocynapcT-
BEHHBIC MMACTOMINA, KaK MPABUJIO, CUIIBHO YJIAJICHBI OT HACEIICHHBIX MMyHKTOB, YTO CHUKAET BEPOSTHOCTD CE-
30HHOTO TIEpEeMEIIeHHUs )KHBOTHBIX MEIKUMH BIaeIbllaMU TOJalbIne OT aynoB. [loaTromy oTnaneHHble ma-
cTOWINA UMEIOT 00JIee HU3KYIO MacTOUITHYIO Harpy3ky [19].

CyIIecTBYIOT UCCIICOBAaHUS U3MEHECHUS (DIOPUCTUYECKOTO OMOIOTHYECKOTO pa3sHooOpa3us BCIEACT-
BHE BbImaca ckota [21, 22]. us GoraThlX BHIAMHU NTHII U MJICKONMTAIOIINX CTCIHBIX COOOIIECTB MMEET
00JIpIIIOE 3HAYEHHE JAeTpafanus NacTOUI U3-3a TMepPEeBhIaca BOKPYT HACEICHHBIX ITYHKTOB, & TAK)KE OTCYT-
CTBHE JOMAIITHUX KUBOTHBIX HA OTJAJICHHBIX BBICOKOIIPOYKTUBHEIX 3eMIIsX [23].
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Takast cl10XMBLIAsACSA CHCTEMa XMBOTHOBOJCTBAa OTPHULATEIbHO MOBIMSIA HAa COCTOSIHME NAacTOWII B
MecTax obutanus caiirakoB. COBpeMEHHOE YBEIMYEHHE YHCICHHOCTH MX TOTOJIOBbS BBI3BIBAET 00ECIIOKO-
€HHOCTh y MECTHBIX (pepMepOB M3-3a BO3MOKHOM KOHKYypeHIUH 3a nactouma. [1o craTucTHUeCKUM TaHHBIM
[24], yucneHHOCTh OBELl M KO3 BO BCEX KaTErOpusiX X03sicTB B Boiro-YpanbckoM Mexaypeube B Npeaenax
3anagro-Kazaxcranckoii oomact B 2021 rogy coctaBuia Bcero 752,3 ThIC. TOJIOB, 9TO COCTABISIET 62 % mx
TIOTOJIOBBS BO BCEil 001acTH. A YHCICHHOCTh KPYITHOTO POraToro CKOTa COOTBETCTBEHHO 436, 8 ThIC. IOJIOB,
aomageid 157,0 Teic. TonoB, BepOIIOAOB 2 ThIC. TOJIOB. Beero BriacaeMoe MOT0JIOBbE CEbCKOX03HCTBEH-
HBIX JKUBOTHBIX cOCTaBiAOT 1,3 MurH romnoB. [Ipeobiagaer Menkuii poraTeiii ckoT — 55,7 %; KpymHBIH po-
rateiii ckoT coctaBiser 32,4 %; nomanu — 11,7 %; Bepomoasr — 0,2 %. Takum 00pa3oM, TOMHHUPYIOT
OBIIBI U KO3bI, K KOTOPBIM JOOaBHJIOCH COOCTABUMOE KOJIUYECTBO CArakoB, YTO BIMSET HA COCTOSHHE MOY-
BEHHO-PaCTUTENHLHOT0 MIOKPOBA PETHOHA 33 CUET YBEJINYEHUs MACTOUIIHON HArpy3KH HA €OAUHUIY TUIOLIAIH.

Hcnonp30Banuch JUTEPaTypHbIE NCTOYHUKHU 110 M3YUYECHHUIO 3KOJIOTUH U IPOMBICIY CaWIakoB, X €XKe-
TOAHOM YMCIIEHHOCTH, a TaKKe 0COOEHHOCTSIM BECEHHEH MaccoBOW IHMOENN: U3 CIeHaTu3UPOBAHHOTO XKYyp-
Hasa «Saiga newsy, IHTepHEeTa U IPyTUX UCTOUYHHUKOB.

Kpome 31010, HCIIOIH30BATUCh COOCTBEHHBIE BBIBObBI, KOTOPBIE OBUIN MOJIYyYEHBI B Pe3yJIbTaTe U3yue-
HUSL HaMU OCOOCHHOCTEN pa3BUTHUS ypalbCKOW IPYNIHUPOBKHU caiirakoB. OCHOBOM 3THX MCCIEIOBAHUN SIBIIS-
JMCh JaHHBIC, KOTOpBIC OBUIM MONy4YeHbl Ha [kaHbIOeKCKOM OnonormueckoM ctannonape (m. XKanuoOek, 3a-
nagHo-Kazaxcranckas 001acTh) MO €XerogHON MPOAYKTHBHOCTH U OHOJIOTMYECKOMY Pa3HOOOpasHio TpaBsi-
HBIX COOOIIECTB, HAMOIHAEMOCTH BOJIOEMOB, XapaKTEPUCTHKAM CHEXHOTO IMOKPOBAa U U3MEHYHUBOCTU HEKO-
TOPBIX IPYTUX MPUPOAHO-KIMMAaTHUECKUX MoKazaTeneil. Kpome sToro, ObuIH mpuBieueHb! HAOMIOACHUS 32
caiirakaMy B HEBOJIE, KOTOpPbIE COAEpKaINCH ¢ Hadana 1980-X rogoB Ha 3TOM CTallMOHAPE NMEPUOIUYECKHU B
TeuyeHre MHOrux jeT. [lodydeHHble BBIBOABI IO OCOOEHHOCTAM JUHAMUKHU YHCIEHHOCTH CalIaKoB U INPUYH-
HaxX X MacCOBOW THOETH MO3BOJSIOT MPEAJIOKUTh MYyTH HAy4YHO OOOCHOBAHHOTO pEIIEHUsS MPOOJIeMBl MX
MIPOMBIILIIEHHOT'O IIPOMBICIIA.

Peszynomamul u ux obcyscoenue

Ha nam B3ruisiz, ciioxuiachk napajokcaibHas cuTyanusi. YUCIeHHOCTh ypaJIbCKOM TPYNITUPOBKU caiira-
KOB JIOCTHIJIa PEKOPAHOTO YPOBHS, a FOCYIapCTBEHHBIE CTPYKTYpPhl OKa3allCh HE TOTOBBI K NMPHUHSTHIO pe-
mIeHus: 00 X MCHOJIb30BAHUM M3-3a OTCYTCTBHS HPUEMIIEMOTO HAyYHOTO 00OCHOBAHUS €€ HCKYCCTBEHHOTO
perynupoBaHus. Mex Iy TeM IMPOMBICEN 3THX KUBOTHBIX OCYIIECTBIIsICS u3faBHa. B Kazaxctane mimaHoBas
MIPOMBICITIOBast 0X0Ta Havanachk B 1952 rony [4—7] u ¢ nepepriBaMu ocyuecTBisiach 10 1998 rona. Cospe-
MEHHOE OTCYTCTBHE HAYYHOTO 0OOCHOBAHHS MPOMBICIIA CAUTaKOB MOXHO OOBSICHUTH PE3KHUM JOITOBPEMEH-
HBIM CHUXXEHHUEM WX YHCIEHHOCTH B KOHIIe XX Beka Ha Bced Tepputopun Kazaxcrana. TeHleHIIUS K criaay
YUCJICHHOCTH HaMeTuiachk B cepeaune 1990-x romos. Hampumep, B ypansckoit rpymmupoBke B 1994 romy
HACUUTHIBAJIOCH 274 THIC. TOJIOB caiirakos, a yxxe B 1998 roay ux ocranocs 104 Thic. roioB (yobuts 42,5 ThIC.
rojIoB /rox). 3aTeM B TE€YEHHUE JUIMTEIFHOI'O BPEMEHHM OTMEdajlach YCTOMUYMBAs NENPECCUsl B YMCICHHOCTH
KUBOTHBIX: KOJIMYECTBO caiirakoB He mpeBblmano 6—20 TvIC. TOJ0B. /[uHaMHMKa YHCIEHHOCTH CalrakoB
IIpeJICTaBIeHa Ha pUCYHKeE 1.

900 +
800 M

700 -

5

3 600

2 —

. 500 +

A

S

o 400 +

X

3

S 300

o

=

T 200 +

1007|:||:| I:lﬂ
0 T L T T \E\D\D\D\D\D\D\D\D\D\D\D\ T T T T T 1
W OO O — N MO ¥ 1B © I~ 0 O O «~ N O I 1L © ~ 0 O O «—
QO O O O O O O O O O O ©O «“ ™ ™ ™ ™ ™ ™ v« « « N N
O O ©O O O O O O O O O O O O O O O O o O o o o o o
— v~ N AN N AN AN AN AN N AN AN N N N N N AN AN N NN N NN
MNoabl

Pucynok 1. JlnHamMuka 9iCIEHHOCTH YpalbCKOW IPYyNTIHUPOBKH CalTaKoB
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B 5Tu rompl aKTHBHU3HPOBAINCH NPUPOAOOXPAHHBIE TOCYAAPCTBEHHBIE CTPYKTYPHI U DKOIOTUYECKHE
0O0IIIeCTBEHHBIE OPraHU3alliH, TaK KaK CYMTAIIOCH, YTO IPUYNHON PE3KOTO CHIDKEHHS YHCIEHHOCTH CaiirakoB
sBIIsIeTCs. OpaKOHBEPCTBO. Maeonornueckoe conpoBoXkaeHrHe O0pbObI ¢ OpaKOHBEPCTBOM CO3JANI0 CaKpaib-
HBII OpeOoJl BOKPYT CalTaKoB, M MX Ja)K€ HadaJld MOYUTATh KaK CBSIIEHHBIX KUBOTHBIX. OHAKO NajbHEN-
Iee pe3Koe YBEIMYEHHE TOTOJOBbS MOCIIe MHOTHX JIET Jemnpeccuu (puc. 1) BBI3BAIO OOpPaTHYIO PEaKIUio
MECTHOTO HaceJeHHs, KOTOpPOe CTajlo TpeOOBaTh COKpAIleHHsS YHCICHHOCTH XHBOTHBIX M3-3a CHIIBHBIX TO-
TPaB CEIbCKOXO3SIMCTBEHHBIX YIOJUI U ACTOUIIL.

Tonpko TOrMAa BCTam BOIPOC O BO3MOXKHOCTH MPOMBIIUIEHHOW TOOBIMM caliTakoB. JTa TeMa HE HOBa
st Kazaxcrana. Beero 3a 1955-1993 roast B Kazaxcrane Obu10 JOOBITO 5,5 MITH CalTakoB, OT KOTOPBIX II0-
myueHo 91,4 Teic. T ToBapHOTO Msica. B 3anmamnom KazaxcraHe MakcHManbHBIE 3aTOTOBKU MPUXOJATCS Ha
1979-1983 ronpl, kKorma exeroaHo goosBaizock mo 20—40 Teic. 3k3. [6—8]. B mociennuit rox mpomMsicia cai-
rakoB ypanbckod rpynmupoBkd (1998 r.) 6puT0 100BITO 3,6 THIC. T W3 TPYIIUPOBKH B 104 ThIC. 0COOEH.
3aroToBKH MPOM3BOJIWINCH MPU MAKCUMAIBHON YHCICHHOCTH YPaIbCKOW TPYHNIHUPOBKU B 298 THIC. TOJNOB
(1992 r.), mostomy mpu umcneHHocTr B 800 Thic. romoB (2022 r.) IPOMBIIUIEHHBIA TPOMBICEN CalTakoB
MOKHO CYMTATh BITOJTHE BO3MOXHBIM H JIa)K€ HEOOXOAMMBIM.

Ha coBpemenHOM 3Tame HaydHOE OOOCHOBAaHHE MPOMBICIOBON MOOBIYM CaliTakoB OYyIET MPOBOAUTHCS
Ha BOJIHE, CYLIECTBYIOIIEH HOBOH MPUPOAOOXPAHHON MapaJurMbl 0 HEOOXOAUMOCTH €Ile OONBLIETO YBENH-
YEHHSI TIOTOJIOBBS caiirakoB. [IpOTHBHHKM MPOMEICIA CAaliTaKOB HArHETAIOT OOCTAaHOBKY HCIOIb30BAHHEM
TaKUX TEPMUHOB, KaK YHHYTOKEHHE, JIMKBHIAIMS, OTCTPEN U JPYTHE, IO CYLICCTBY amnejuiupys K HEBO3-
MO>KHOCTH KOHTPOJIS HaJI IPOLIECCOM BOCCTAHOBJICHHSI YHCICHHOCTH, BCIEICTBHE HEMUHYEMOT'0 OpakoHbep-
cTBa Ha (DOHE MEePHOIAMYECKOTO MaCCOBOTO BECEHHETO IMajeka, a TaKKe BO3ACUCTBUS APYTUX JTHUMHTHPYIO-
X OMOTHYEeCcKNX U abnotndecknx (axTopos. [Ipu 3TOM UMK HE IPUBOIATCS HUKAKHE HAYYHBIE JTOBOJIBI O
MpeJeNbHO TOMyCTUMON YUCICHHOCTH TTOMYJISIUI: NeKIapupyeTcs JIMIIb THIIOTETHYeCKass BO3MOXHOCTh U
HE00XOMMOCTh €CTECTBEHHOTO PAaCIIMPEHHS apeasia MECTOOOUTAHHUS.

Brpouewm, Taxoke cnabo apryMeHTHPOBaHO Mpeiokenre npombicia B 2022 1. B kommuecte 10 % [2].
Takoe u3bsiTrie U3 mpuposl (80 ThIic. 3k3. u3 800 THIC. 0OcO0EH) eBa K PEIINT HA3PEBIIYIO MPobIeMy TIpo-
TUBOpEYHid U OyJeT COOTBETCTBOBATh OKUIAHHMSIM MECTHBIX (DEpMEpOB, KOTOPbIE TPEOYIOT CyIIECTBEHHOTO
YMEHBIIIEHHS TIOTOJIOBbS ATOW TPYNIITUPOBKH caiirakoB. Panee pa3mepsr nmpomeicia B Kazaxcrane morim oc-
turath 35-39 % (19761977 rr.) OT BCeil YUCICHHOCTH MOTOJIOBBS, M 3TO CUUTANOCH TIEPEIPOMBICIOM H3-32
COKpAIIICHUS CaliTaKOB B MOCIEAYIONINE TOAbl. MaKCUMallbHO JOMyCTUMOM HOPMOW cuuTalach qo0bya 15—
25 % ot noronoses. [Ipu Takux HopmatuBax, B 2022 romy MOXHO ObII0 OBl M3BATH U3 NpHpoasl 120-200
TBIC. TOJIOB.

OpHaKo dTa peKOMEHJAINsI B COBPEMEHHBIX YCIIOBHSAX TaK)Ke DKOJIIOTHUECKH He 000CHOBaHA, TaK Kak
OTMEYAeTCsl yCTOMYMBOEC M3MEHEHWE KimMarta. Hampumep, B MecTax CyIICCTBOBAHHS YPaJIbCKOW TPYTIITH-
POBKH calTakoB ¢ cepennHbl XX BeKa MPOHM30ILIO ITOCTEIIEHHOE TIOBBIIIEHHE TeMIIepaTyphl BO3AyXa, TIaB-
HBIM 00pa30M, B XOJIOMHbI Mepro roaa, 6omnee yem Ha 2°C., KOTOPOE MOXKET CYIIECTBEHHBIM 00Pa3oM H3-
MEHUTH IMHAMHYECKUE MPOIIECCHI B €CTECTBEHHOM MPHUPAIICHUN YUCICHHOCTH XKUBOTHBIX [25].

AnroputM Hay4yHOTO 0OOCHOBAHMS MCKYCCTBEHHOW KOHTPOIUPYEMOW PETYISIIUN YUCICHHOCTH TOITY-
JAUi ToDKeH OBITh MOCTPOEH Ha HOBBIX NMPHHIIMIIAX, KOTOPHIE, C OJTHOW CTOPOHBI, BCECTOPOHHE YAOBJIE-
TBOPSIIN OBl MMOKETaHHs TPUPOJOOXPAHHBIX CTPYKTYP U MECTHOTO HACEICHUS, C JAPYTOi — yUUTHIBAIH U3-
MEHYHBOCTH MIPUPOTHO-KIMMATHIECKUX YCI0BUH. OCHOBHOM IENIbI0 PEKOMEH AN JOKHO OBITH CO3/IaHue
YCJIOBHH YCTOMYHBOTO CYIECTBOBAHUS TPYIITHPOBKHA KaK B TOABI OOJIBIION, TAK W MajlOM YHCICHHOCTH, C
Y4eTOM €€ HUKIMYECKON BOJIHOOOPA3HOH €CTECTBEHHONW AMHAMUKH. VIHBIMU ClIOBaMU, HEOOXOAMMO YUUTHI-
BaTh, YTO MEPHUOJBI ACTIPECCHH YMCICHHOCTH CAalrakoB yalle BCero 00YCIIOBIIEHBI H3MEHEHHEM IPUPOIHO-
KIIMMATHYECKUX YCIOBUH, a HE TOJIBKO 0ObIUel )KUBOTHBIX. Bripouem, Henb3sl He IPU3HATH, YTO JUIS YBEIN-
YEeHHUsI CKOPOCTH IPHPAIICHHUS MOTOJIOBbsI B TOABI JETIPECCUH OKa3alach 0COOCHHO Ba)XKHBIM OpraHH3allus
OXpaHbl caiirakoB OT OpPaKOHBEPCKOr0 OTCTpesia Ha TOCYAapCTBEHHOM YpPOBHE, KaK 3TO ObLIO CAEIaHO B Ha-
yaje 2000-x romos [26].

31ech HEOOXOIUMO yKa3aTh, YTO CalTaku 00Jadaf0T UCKIIOUYNTEIHFHON TUIOIOBUTOCTRIO B OJIaromoryy-
HbI€ TIEpUOJIbI, KOTOpasi MOXKET 00ecleylTh €XKeroJHOe MpHUpalleHne MoroioBbs Oonee yeM Ha 30-50 %.
[Ipu 5TOM MOHMKEHUE YHCICHHOCTH MOXKET OBITh BBI3BAHO Pa3HBIMH IIPHYWHAMU: HA TEHHOM yPOBHE — HC-
TOIIEHNEeM TeHO(QOHa TECHBIM WHOPUAMHIOM TIPH YBEJIWYSHUN YNUCIEHHOCTH OT HECKOJIBKHUX JIECSTKOB ThI-
CsiY JI0 COTEH ThICAY 0cOo0eii; Ha OPraHM3MEHHOM U TIOMYJISIIMOHHOM YPOBHSIX — 3a CYET Pa3HOOOpa3HBIX
00JIe3HEH, B TOM YHUCIIC BBI3BIBAIOIIMX 3MU300TUU (HAIPUMEP, HacTepeluies, lyp U JIp.) ¥ CMEHBI BHYTPH-
MIOMYJISIIMOHHON CTPYKTYpPBHI COOTHOIIIEHUS TIOJIOB; Ha 3KOCHCTEMHOM ypOBHE — 3a CUET M3MEHEHHS IIpO-
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TYKTHBHOCTH W BHJIOBOTO Pa3HOOOpa3usi pacTUTEIHLHOCTH, BOSHUKHOBEHHS J)KYTOB, BO3JICHCTBHUS BOJKOB U
np. [Ipu 5TOM TPEHIBI U CKOPOCTH W3MEHEHHS JUHAMUKU YHCICHHOCTH IOMYJISLMA CalrakoB MOTYT ObITh
CWJIBHO HApYIICHBI JACSITEIBHOCTHIO YSIIOBEKa, HAIPUMEP, IPOMBICIOM, OpPaKOHBEPCTBOM U UCKYCCTBEHHBIM
YMEHBIIIEHUEM apealia uX eXXeroHol Murpammu [6, 8, 26-31].

Kax Bumnm, )KU3HB CaliTakoB MOJBEPTaeTCs] MHOTUM OMACHOCTSIM Ha Pa3HBIX YPOBHAX HEPAPXHUECKOU
opranuzanuu nomnyisinud. OJHako BO3JCHCTBHE MHOTMX (DaKTOPOB, BIHUSIONIMX HAa UX POXKIAEMOCTh U
CMEPTHOCTh, MOXET OBITh KPATKOBPEMEHHBIM M HE MEHSATH OOIIYI0 TCHICHINIO JMHAMUKHA YUCIEHHOCTH TI0-
nyJisiud. B To jke Bpemst MX BO3JeHCTBHE MOXKET OBITh MPOJOIDKUTEIBHBIM, U 00yCIOBICHO MHOTO(AKTOP-
HOCTBIO M HEJIWHEHWHOCTBIO CBs3ei MECXKAYy HHUMMU. O‘-ICBI/II[HO7 IMO3TOMY 3HAYUTCIIbHAA 4aCTb O6CY)KI[3,CMI)IX
MIPUYUH MPUPOTHON CAMOPETYJIISAIIUU [TOTOJIOBhS MOMYJISINHA caiirakoB ciiabo JToka3zaHa, TeM Oojiee MaTeMa-
TUYECKH, U HOCUT CKOpee TUMOTETUYECKHI BEPOSATHOCTHBIA XapaKTep, YeM COJEPKUT HAYYHO JOKa3aHHBIE
BBIBOJIBI.

Hamu ObLTM IpOBEACHBI CONPSKEHHBIC MCCISI0BAaHUS JMHAMUKHA YNCICHHOCTH KUBOTHBIX C KIIMMATH-
YECKUMH TTOKa3aTEesIMH, €KETOTHOW MPOJYKTHBHOCTHIO IIETUHHON PAaCTUTENLHOCTH, H3MEHEHUEM CTEIIeHU
00BOJTHEHHOCTH TECPPHUTOPHH, HACHIIICHHOCTHIO PETHOHA JOMAITHUMHU XUBOTHBIME [32]. BbuTo mOKasaHoO,
YTO BOJHOBAA JHMHAMHKaA YHUCJICHHOCTH IIOT'0OJIOBbA calirakoB 06ycn03neHa O6paTI/IMI)IMI/I HU3MCHCHUSAMU IIpH-
POHO-KITMMATHYECKUX YCJIOBUH, KOTOPBIE CYIIECTBEHHO TPAaHCHOPMHUPYIOT MecTa OOWUTaHWs KUBOTHBIX.
BrisiBiena moctoBepHas 3aBUCHMOCTh YHCJICHHOCTH CAWTaKOB OT COCTOSIHUSI KOPMOBOM 0a3bl U yCIIOBHI BO-
JIOTIOTPEOICHMSL.

WHbiMu cioBamu, Aj1s CalirakoB OYEHb BaYKHA MPOJTYKTUBHOCTH TPABOCTOSI U OOBOJAHEHHOCTh MACTOMII]
— CYIIECTBOBaHME OOJBIIOTO KOJMYECTBA OTKPBHITHIX BOJOEMOB, a 3UMON — cHera. Boma s caifraka sxms-
HEHHO OoJiee BakHa, YeM CIenn(UIecKuii KopM, 0COOEHHO Ha JIETOBKax B cepeauHe yieta. Ha pucynke 2
MPEJICTABICHO COBMECTHOE HCIIOJIb30BAHUE CaliTakaMK M CEIbCKOXO03SIICTBEHHBIMU JKUBOTHBIMHU B Ka4€CTBE
BOJIOTIOSI aHTPOTIOTEHHBIX BOJIOEMOB B MECTaX OCHOBHBIX JIETOBOK M OTEIIOB.

Pucynok 2. CoBMecTHOE HCI0JIL30BaHUE MICKYCCTBEHHBIX BOZOEMOB CalirakaMt M CENbCKOXO3HCTBEHHBIMU
JKUBOTHBIMH, OKPECTHOCTH 03epa Apancop, 2022 r.

OTMeTHM, 4TO TIPH BOJBEPHOM COJEPXKAHUM O0s3aTENILHBIM YCIOBHEM HX BBDKHMBAHHMS SIBISIETCS TakKe HaMYUCE
cHera [32]. /laHHBII BBIBOJI HE OPUTMHAIBHBIH, paHee TakKe ObIJI0 OTMEUEHO, YTO HMEHHO HAJIMYME KOPMa W NUTHA, B
TOM YHCJIE CHETa, SBJISIETCS OCHOBHBIM yCJIOBHEM OJIaroIloiyYHOTo CYIIECTBOBaHU caifrakos [5]. Hamm mccnenoBanus
BIIEPBbIC MaTEeMaTHYECKH MOATBEPIKIAIOT 3TOT BBHIBOJI M JAIOT OCHOBAaHHE JIOCTOBEPHO MOJIAraTh, YTO NpU AeHIHUTE
0oHOTO M3 (HaKTOPOB (IHIIM WM BOABI) HEMUHYEMO OyJEeT YMEHbBIIATHCS KOJMYECTBO CAaMIaKoB. 3/1€Ch KE OTMETHUM,
YTO B HCCIIEIYEMOM PETHOHE OTKPBITHIE BOJOEMBI IIOMOTHAIOTCS JHIIb IEPHOITYECKH, Yepe3 KaxJble HECKOIBKO JIET, B
pe3yibTaTe IMOBEPXHOCTHOIO CTOKA BECEHHUX TANIBIX BOA. OHAKO M3-3a IJIMTEIBHOTO MOTEIUICHHS XOIOJHOTO MepHoia
rojia, CTOK TaJbIX BOJ OTCyTCTBOBaNI B 1995-2009 ronmax, B 3T0 BpeMsI IEPECOXJIH BCE MPYIBI U COPBI, OOMeNenn He-
MHOT'OYHUCIIEHHBIE 03epa U peku. O4eBuIHO, He OPaKOHBEPCTBO, @ UMEHHO YMEHBIIEHHE TOYEK BOAOIOS B 3TOT IEPHON
CIPOBOLIMPOBAJIO TITyOOKYIO IEMPECCHIO B YUCIICHHOCTH cairakos [25].
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Takum 00pa3oM, BaXKHEUIINM YCIOBUEM HaydHOTO 0OOCHOBAHUS MPOMBICIIA CAlTaKOB SBISIETCS TPOBE-
JICHHE TMOAPOOHOr0 aHaIM3a MPUYUH BOJIHOOOPA3HOM NMEPUOIUYHOCTH B JMHAMUKE YHMCICHHOCTHU ITOTOJIOBBS
CalrakoB, C BO3MOKHOCTBIO COCTABIICHHUS IPOTHO3HBIX MOJIETEH.

[Ipu 3TOM OCHOBHBIM TIPETSITCTBAEM K TAKOMY 0OOCHOBaHUIO SIBIIIETCSI OTCYTCTBHE 3HAHHM IO €CTECT-
BEHHOM peryJisiliuy YUCJIEHHOCTH MOMYJISLUM, KOTOpas UMeeT HeJIuHeHHbI Xapakrep. Hanpumep, cuuraer-
s, 4TO OOJIBIIIOE 3HAUCHUE MMEET BHE3AIHBIN MajeK )KUBOTHBIX OT Pa3HBIX MPUYHH: SIIypa, OECKOPMHIIEI,
JUKyTa, mactepesiesa u ap. [26, 33]. Ha coBpemeHHOM 3Tamne, 0O4eHb MHOTO BHUMAHUS YIENSIETCS BBIABIIC-
HUIO IPUYMH MacCOBOI BECEHHEH THOeNn caiirakoB, TaK KaK CYUTAETCS, 9YTO UMEHHO ATO SIBJICHHE OKa3bIBaeT
CYIIECTBCHHOE BIMSHHE HA TUHAMUKY YHCIECHHOCTH XUBOTHBIX. OOIIenpru3HaHHBIM CUUTAETCS, YTO MacCo-
Basi BECCHHsIsl THOEIh CalirakoB MPOMCXOIUT OT Iactepeiuiesa (pasterellosis). 3HaunTENbHAS YaCTh UCCIIEIO-
BaTeleld, B TOM YHUCIIe U 3apyOeKHbIe SKCIIEPTHI, BHOBb U BHOBb YKa3bIBalOT HA TAKYHO) BO3MOXHOCTb, IpeTa-
pUpys BHYTPEHHOCTH NMOTHOIINX CalrakoB, OJHAKO JI0 CHX MOpP OHU HE MOTYT BBISBHTH TPUTTEPHBIN Mexa-
HU3M 3TOM O0JIe3HH B paHHEBeceHHU nepuo [34—40].

Mexny TeMm, ecly MPEeAINON0KHTh, YTO TaleX CaTakoB MPOUCXOIUT OT THMIIAHUH, KOTOPAas MOXKET
BO3HUKHYTH y KOTIBITHBIX KHBOTHBIX MPH MOEJAHUH B PEAyTPEHHNE Yachl MOKPBIX TTOCIE IO MOJIOIBIX
BBICOKOOCIKOBBIX MMOOErOB, HAPUMEP, IBYI0JbHBIX 0000BBIX PACTCHUMH, TO CTAHOBUTCS MOHSATHBIM THOCIH
MAaJIOMOJIBUXKHBIX CAMOK TIOCJIE POJIOB TOJBKO B PAaHHEBECCHHUH TNepuol. AHamu3 pyOlla moruduield caMmKu
MTOKa3aJ, YTO OCHOBOW €€ MUTaHUs Tiepe]] THOEIbIO SBIISUTHCH JIBYIOJIbHBIE pacTeHus (0000BbIe, pa3HOTpaBbe
U TIOJYKYCTapHUYKH), CYMMapHO€ KOJHUYECTBO KOTOPBIX AOCTUTIIO 93 %. M3 HUX HA NONIO JIFOIIEPHBI
(Medicago sp.), namuatku (Potentilla sp.) n ropua (Polygonum sp.) npunuiocsk 26 %, 22 u 12%, cooTBeTCT-
BeHHO [41].

31eck MBI BIIEPBBIE YKaXKEM, YTO UMEHHO TUMITAHUAS MOXKET SBISATHCS TPUTTEPHBIM MEXaHH3MOM 3aITyC-
Ka PErHCTPUPYEMON BCEMHU HCCIIECIOBATEIISIMU COMYyTCTBYIOIICH KOHT